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The Center for Vocational and Technical Education 
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980 Kinnear Road, Columbus, Ohio 43212 


INTRODUCTION 


This collection of microfiche includes the documents announced in the 
Summer, 1968 issue of Abstracts of Instructional Materials in Vocational and 
Technical Education (AIM) with minor exceptions. The microfiche set is 
arranged in the following sequence: 


1. Vocational Technical (VT} Number Index to Microfiche 
Collection of Documents Reported in AIM, Summer 1968. 


2. VP Number List of Documents Not in Microfiche Collection. 


Copies of these documents may be obtained from 
the sources indicated in the citations on page 5. 


3. Source List of addresses for documents cited on page 4. 
4, Selected indexes from AIM, Summer 1968. 

ae Author Index 

be Subject Index 


The page numbers shown in these indexes refer to 
the location of the abstracts in AIM, Summer 1968. 


5. The full text of documents listed in the VT Number Index on 
pages 1-2. 


The documents are arranged in numerical order according 

to VI numbers. The texts of materials in this microfiche 
set have been filmed continuously in VT number sequence 
thereby facilitating the purchase of the texts of all 
documents on microfiche with one order. This filming 
method also lowers the cost of the entire set as contrasted 
to the purchase of individual titles on separate microfiche. 
The frame immediately preceding each document is used to 
identify the document by VT number, and to present the 
resume for that document. 


The documents identified in this collection of microfiche with an ERIC 
Document (ED) number are also available as separate documents from ERIC 
Document Reproduction Service (EDRS) by using the ED number. The documents 
identified in this collection of microfiche with a Manpower (MP) number 
are also available as separate documents from ERIC Document Reproduction 
Service (EDRS) by using the MP number. Jtems with the ED symbol but without 
the six numerical digits are unavailable from EDRS at the time of filming 
until an ED number is assigned and published in Research in Kducation (RIS). 
The issue of RIE in which the abstract is scheduled to appear follows the 
ED prefix in the index on pages 1 and 2. This will enable the reader to 
easily locate the appropriate six digit ED number by checking the specified 
issue of RIE. At the time the ED number appears in RIE, individual microfiche 
of the document will be available from EDRS. 


The documents identified in this collection of microfiche without an ED 
number are titles in the local clearinghouse collection. Microfiche of these 
items i8 obtainable only through purchase of this set or from agencies who have 
this set, and who have the capability of reproducing microfiche. 
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Vocational Technical (VT) Number 
Index to Microfiche Collection of Documents 


Reported in AIM, Summer 1968 


VI Number § Ep! or MP2 Number VI_Number EDL or MP@ Number 

VT 000 484 VT 002 080 

VT 000 549 VT 002 085 

VT 000 573 VT 002 086 

vr 000 574 VT 002 087 

VI 000 697 ED (See Jul '68 RIE) VT 002 089 

VT 000 860 VT 002 097 

VT 000 894 VT 002 267 

VT 000 923 VT 002 274 ED (See Aug '68 RIE 
VT 000 92h VI 002 310 ED (See Aug '68 RIE 
VT 000 947 VT 002 454° ED (See Aug '68 RIE 
VT 000 951 VT 002 531 

VT 000 955 VT 002 612 

VT 000 956 VT 002 687 

VT O01 006 VT 002 726 

VT 001 031 VT 002 728 

VT 001 112 VT 002 761 

VT 001 133 ED 016 034 VT 002 788 

VT 001 143 VT 002 833 

VT 001 187 VP 002 893 ED (See Aug '68 RIE) 
VT 001 203 VT 002 907 

VT COlL 234 VT 002 932 ED (See Aug '68 RIE) 
VT 001 327 ED (See Aug '68 RIE) VT 002 9ho 

VT OO1 417 VT 002 990 

VT 001 510 VT 003 C 6 

VT 001 543 VT 003 011 

VT 001 627 VT 003 013 

VT 001 628 VT 003 021 

VT 001 663 VT 003 039 

VT 001 829 VT 003 185 

VT 001 858 VT 003 186 

VT 001 877 VT 003 187 

*T 001 996 VT 003 188 

VT 002 020 VT 003 190 

VT 002 O2 VT 003 191 

VT 002 O45 VT 003 192 

VT 002 050 VT 003 193 

VT 002 061 VT 003 265 

VT 002 072 VT 003 266 

VT 002 076 VT 003 267 

VT 002 077 VT 003 268 
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Vi Number List of peaumente Not in 


Microfiche Collection 


VT 000 127 

Sporting Goods. Texas Univ., Austin. Industrial and 
Business Training. Texas Education Agency, Austin. 
Distributive Education Service. November, 1965. Price: 
$4.00 


VT 000 440 

Supervised Study Guide in Cabinetmaking. Texas Univ., 
Austin. Industrial Education Department. Texas Education 
Agency, Austin. Industrial Education Division. July, 1966. 
Price: $4.70. 


VT 000 714 

Electronics, Learner’s Manual. Ohio State Department of 
Education, Columbus. Trade and Industrial Education 
Service. 1966. Price: $1.05. 


VT 003 182 

Congratulations on Becoming a Trainirg Sponsor. Texas 
Univ., Austin. Instructional Materials Laboratory. July, 
1966. Price: 35¢. 


VT 003 184 

Newspaper Circulation, Principles and Development of 
Modern Newspaper Circulation Methods. Texas Circulation 
Managers Association. Texas Univ., Austin. Instructional 
Materials Laboratory. October, 1966. Price: $4.00. 


VT 004 029 

Vocational and Technical Education for a Changing World of 
Work. (Sound Film Strip). Ohio State Department of Education, 
Columbus. Trade and Industrial Education Service. 1966. 
Price: $10.40 (includes record and filmstrip) or $15.20 
(includes magnetic tape and filmstrip). 


vr 004 031 

Your Pucure Through Vocational Education. (Sound Film Strip). 
Ohio State Department of Education, Columbus. Trade and 
Industrial Education Service. 1966. Price: $10.40 (includes 
records and filmstrip) or $15.20 (indludes magnetic tape and 
filmstrip). 


VT 005 422 

Microfiche Collection of Documents Reported in Abstracts of 
Instructional Materials in Vocational and Technical Education, 
Spring, 1968. Ohio State Univ., Columbus. Center for Voca- 
tional Cducation. 1968. Price: $54.00. 


leopies of these documents may be obtained from the source indicated in 
the citation. 


2 
Correct address to obtain cited items is given in the source list, page 5. 


Address Code 


A 


Source List for Documents 


Not in Microfiche Collection 


ERIC Document Reproduction Service (EDRS) 
The National Cash Register Company 

4936 Fairmont Avenue 

Bethesda, Maryland 20014 


Industrial Education Department 
Division of Extension 

The University of Texas 

Austin, Texas 78712 


Instructional Materials Laboratory 
Distributive Education Department 
Division of Extension 

The University of Texas 

Austin, Texas 78712 


frade and Industrial Fducation Service 
Instructional Materials Laboratory 
The Ohio State University 

1885 Neil Avenue 

Columbus, Ohio 43210 


AUTHOR INDEX 


Page 
ALABAMA UNIV., UNIVERSITY. DEPT. OF 
TRADE AND INDUSTRIAL EDUCATION 
VT _ 002 612 623 
Radio and Television Servicing. 
Vr_002 940 626 


Carpentry, Cabinet and Millwork. 


ALASKA STATE DEPT. OF EDUCATION, 

JUNEAU. DIV. OF VOCATIONAL EDUCATION 

VT_003 534 605 
Guidelines for Home Experiences, 


ALTIERI, NICHOLAS L. 
VI 005 oho 606 
Hospitality. 


ARIZONA UNIV., TUCSON. DEPT. OF AGRI- 

CULTURAL EDUCATION 

Vr_001 031 559 
List of Recent Bulletins Selected 
for Use in Arizona Departments of 
Vocational Agriculture. 


BAIL, JOE P. 
VI_001 877 562 
Choosing an Occupation. 


BAUGRUD, KIM 

VT 001 627 613 
Auto Mechanics Group Instruction, 
Instructor's Guide. 


BOWLING GREEN STATE UNIV., OHIO. DEPT, 

OF BUSINESS EDUCATION 

Vt 004 708 ED (See Aug '68 RIE) 587 
Suggestions for a High School Voca- 
tional Stenographer Program. 


BUILDING TRADES TEACHERS AND JOURNEY- 

MEN CARPENTERS OF INDIANA INDUSTRIAL 

WORKSHOPS 

Vr_003 186 628 
Carpentry, Building Trades Area. 


BUREAU OF LABOR STANDARDS, WASHINGTON, 
D.C. 


VT_003 509 MP 000 170 638 
Rigging Cargo Gear. 

Vr_003 516 MP 000 171 638 
Introduction to Industrial Safety. 

VT_003 512 MP 000 172 639 
Accident Cost Control. 

VTr_003 512 MP 000 173 639 
Appraising Safety Performance. 

Vr_003 514 MP 000 175 640 


Basic Principles of Machinery Safe- 
guarding. 


Page 
Vt 003 515 MP 000 1% 6ho 
Demolition. 
Vt_003 516 MP 000 177 641 
Safety Inspection Procedures. 
Vt_003 518 MP 000 179 641 


Personal Protective Equipment. 


CALIFORNIA STATE DEPT. OF EDUCATION, 

SACRAMENTO, BUREAU OF BUSINESS EDUC. 

V2_001 327 ED (See Aug '68 RIE) 590 
Selected Instructional Materials for 
Distributive Education. 


CALIFORNIA STATE DEPT. OF EDUCATION, 
SACRAMENTO, BUREAU OF INDUSTRIAL EDUC, 
VI 002 761 625 
Auto Mechanics, Part I, Workbook. 
VT_002_ 893 ED (See Aug '68 RIE) 625 
Numerical Control of Machine Tools. 
VT 002 
Auto Mechanics, Part IV, Workbook. 


CAMPBELL, B. H. 
VT_003 368 634 
Radio and Television Servicing. 


CHAMBERS, W. W. 
VT_001 829 
Mechanic, Electronic (Industrial). 


CHANCEY, GILBERT E. 

V2_003_ 265 592 
Career Development Unit -- Personal 
Development and Human Relations. 


Vr_900 89h 555 
Forestry, Two-Year High School 
Course in Vocational Agriculture. 

Vt_000 92k 556 
Tractor Operation and Maintenance. 

Vt_000_ 947 5 
Learning Experiences in Agricultural 
Occupations for Students of Vocae- 
tional Agriculture, Poultry Proces- 
sing Plants. 


Vt_000_951 557 


Electricity on the Farm. 

VT 000 955 557 
Learning Experiences in Agricultural 
Occupations for Students of Voca- 
tional Agriculture, Plant Nurseries. 


VT_000 956 558 


Learning Experiences in Agricultural 
Occupations for Students of Voca- 
tional Agriculture, Farm Supplies. 


AUTHOR INDEX 


Page 
VT 001 006 558 
Small Gas Engines -- Maintenance and 
Repair. 
VT 001 187 560 


Learning Experiences in Agricultural 
Occupations for Students of Voca- 
tional Agriculture, Milk Processing 
Plant. 


COOK, DONALD E. AND OTHERS 

VI_002 726 563 
4 Guide for Developing Courses of 
Instruction in Vocational Agricul- 
ture Departments of West Virginia. 


COUNCIL FOR DISTRIBUTIVE TEACHER 

ED. CATION 

VT 001 327 ED (See Aug '68 RIE) 590 
Selected Instructional Materials for 
Distributive Education. 


COX, WALTER L,, JR. 

T_002 833 564 
Suggestions for Planning a Community 
Oecupational Survey. 


DAILEY, JOHN °. 
VT_ 004 467 ED (See Aug '68 RIE) 658 
Transportation Today and Tomorrow. 


DES ROCHES, DEAN L. 


VT_0O4 469 ED (See Aug ‘68 RIE) 659 


Occupations for You, Part One. 


BOOLEY, GABE 
VT 003 569 
Poultry Hatchery Employee. 


DRAWBAUGH, CHARLES C, 

VT_003_ 267 567 
Six Selected Instructional Aids for 
Teachers of Agriculture. 


ELECTRICIANS VOCATIONAL SCHOOL, 


VT_003 185 627 
Industrial Technical Matherasics I 
for Electricians. 

VT 003 188 629 
Industrial Technical Mathematics II 
for Electricians. 


ELECTRONICS VOCATIONAL SCHOOL, 
BLOOMINGTON, INDIANA 
V¥I_003_ 190 630 
Basic Mat'iematics for Electronics. 
ve 003 191 
Basic A-C DeC for Electronics. 


Page 


ELECTRONTECS VOCATIONAL TECHNICIAN 

SCHL, BLOOMINGTON, INDIANA 

VT_003 187 629 
Basic Yacuum Tube and Transistor 
Theory for Electronics. 

Wr 003 192 631 
Basic Vacuum Tube and Transistor 
Application for Electronics. 


FARM CREDIT BANKS OF LOUISVILLE, KY, 


VT_001 956 542 


Financing Farming Activities. 


FITTS, JAMES 
VT_001 133 ED 016 034 559 
Assistant Groundskeeper. 


FOREST SERVICE, WASHINGTON, D.c. DIV. 

OF FIRE CONTROL 

VT 001 111 559 
Introduction to the Fundamentals of 
Fire Behavior. 


FULLER, GERALD R. 

VI 000 573 554 
Farm Business Management, A Sample 
Procedure for Organizing Course Out- 
lines. 

VT_000 57% 555 
Farm Business Management, Financing 
Production Agriculture. 


GEORGE WASHINGTON UNIV., WASHINGTON, 

D.C. 

VT 004 46 ED (See Aug '68 RIE) 657 

portation Long Ago. 

VT 008 470 ED (See Aug "68 RTE) 659 
Laboratory Training Exercises 1-10, 
Teacher and Student Manual. 

VT 00h 472 ED (See Aug '68 RIE) 660 
Laboratory Training Exercises 11-18, 
Teacher and Students’ Manual. 


GEORGE WASHINGTON UNIV., WASHINGTON, 
%.C. SCHOOL OF EDUCATION 


VT_OO4 458 ED (See Aug '68 RIL) 655 
Vocational Talent Exercises, Part A. 
VT_004 459 ED (See Aug '68 RIE) 655 


Vocational Talent Exercises, Part B. 
ViT_00h 460 ED (See Aug ‘68 RIE) 656 
Vocational Talent Exercises, Part C, 
VT_00h 462 ED (See Aug 168 RIE) 656 
Vocational Talent Exercises, Part D. 
VT_ 00h 464 ED (See Aug ‘68 RIE) 657 
Teacher Instructions for Vocational 

Talent Exercises, 

VT 00h 466 ED (See Aug "68 RIE) 657 
The Automobile. 

VT_ 00k 467 ED (See Aug '68 RIE) 658 
Transpurtation Today and Tomorrow. 


AUTHOR INDEX 
Page Page 
VT OOb 468 ED (See Aug '68 RIE) 658 VT_003 629 645 


Tools and Basic Machines. 
VI_ ook 469 ED (See Aug '68 RTE) 659 
Occupations for You, Part One. 


GIULIANO, R. JAMES 
VI_003 266 632 
The Framing Square. 


GUEMPLE, JOHN R, 

WT_001_543 654 
Study of Selected Curricula in Tech- 
nical Education in Public Junior 
Colleges. 


HAMILTON, J. ROLAND 

Vt 001 510 561 
Extending Instruction in Vocational 
and Technical Education in Agricul- 
ture to Off-Farm Agricuitural Occue 
pations. 


HEALTH INSURANCE INSTITUTE, NEW YORK, 

N.Y. 

VT_000_923 602 
Tips for Teaching Life and Health 
Tnsurance,. 


HEDGES, LOWELL E, 
VI_002 932 ED (See Aug '68 RIE) 564 
Landscaping Your Home. 


HEDINGER, HOWARD E, 

VT_003 62h 6h2 
Basic Electricity Series, No. A 
(First Year), Related Training for 
Elect-‘ical Apprentices, Instructor's 


Manual, 

VT_003 625 643 
Basic Electricity Serie:, No. A 
(First Year}, Apprentice Training 
in Electrical Work Related Instruc- 
tional Material, Assignment Sheets 
and Information Sheets. 

VI_003 626 643 
Basic Electricity Series, No. B 
(Second Year), Related Training for 
Electrical Apprentices, Instructor's 


Manual, 

VI _003 627 6hl 
Basic Electricity Series, No. B 
(Second Year), for Apprentices Em- 
ployed in Electrical Work, Assign- 
ment Sheets and Information Sheets. 

Vt_003 628 
Basic Electricity Series, No. C 
(Third Year), Related Training for 
Esectrical Apprentices, Instructor's 
Manual. 


Basic Electricity Series, No. C 
(Third Year), Apprentice Training 

in Electrical Work, Related Instruc- 
tional Material, Assignment Sheets 
and Information Sheets. 

VT_003 630 645 
Basic Electricity Series, No. D 
(Fourth Year), Related Training for 
Electricai Apprentices, Instructor's 
Manual. 

VT _003 631 646 
Basic Electricity Series, No. D 
(Fourth Year), Electrical Apprentice 
Technical Training Program, Assign- 
ment Sheets and Information Sheets. 

vT_ooh 491 ED (See Aug *68 RIE) 652 
Apprentice Education, Related In- 
struction for Apprentices. 


HEPHNER, THOMAS 

VT_ 00k 702 598 
Educational Media for Distributive 
Education. 


HEPPA, VICTOR 
VT 003 268 632 
Mathematics I for Masons. 


HILL, DURWIN 

VT 004 103 578 
Laboratory Exercises and Lesson 
Plans for Pre-Employment Laboratory 
Training in Agricultural Machinery 
Service and Repair. 


VT_003 741 650 
General Related Study Guide, A 
Course of Study Designed for Stu- 
dents Enrolled in Cooperative Part- 
Time Vocational Education. 

VT_003 The 650 
General Relsted Study Guide, Coor- 
dinator's Manuel. 


HOVERSON, BURTON R, 
NT_C93_ 977 609 
Junior High School Metels. 


ILLINOIS UNIV., URBANA. DIVISION OF 

AGRICULTURAL EDUCATION 

WT_000_573 554 
Farm Business Management, A Semple 
Procedure for Organizing Course Out- 
lines, 

VT_000_574 555 
Farm Business Management, Financing 
Production Agriculture. 


AUTHOR INDEX 


Page 
ILLINOIS UNIV., URBANA. VOCATIONAL 
AGRICULTURE SERVICE 
VT_003 006 565 
Maize Dwarf Mosaic of Corn. 
VT_003 O11 565 
Capitalism, Socialism, and 
Commnism. 
VT 003 013 566 


Safety in the Agricultural Mechanics 
Shops. 


VI 003 373 567 
Simplifying Farm Work. 
VT _003 378 568 


Pruning and Training Bramble Fruits 
and Highbush Blueberries. 

VI_003_ 379 568 
Producing Oats. 

Vr_003 381 569 
Small Engines, Repair and Overhaul. 

VT 003 887 569 
Corn Insects. 

VT_003_ 982 571 
Soil Liming, A Key to Better Farm- 
ing. 

vt 003 983 571 
Choosing the Livestock System. 

VP_C03 984 572 
Planting a Fertilizer Program, 

Vt_003_ 986 572 
Swine Feeds and Feeding. 

VT_003 987 572 
Insect Pests of Tllinois Trees and 
Shrubs. 

VT_003 994 573 
Judging Milk Sediment Dises and 
Milker Unit Heads. 


VI_OOk O70 573 
Selecting and Purchasing Hogs. 
VT 004 O71 574 


Caring for the Swine Herd During 
Breeding and Gestation. 

VT 00k 072 574 
Making Estimates of Crop Production 
and Its Value. 

VT 004 073 575 
Balancing the Labor Supply and the 
Farm Business. 


VT cok O74 575 
The Storage Battery. 
VI _00' 075 ED (See Aug '68 RIE) 576 


Engine Compression and Cylinder 
Leakage Testing. 


VT_004 076 576 
Recommending Potassium Fertilizers. 
VT 004 077 57” 


Controlling Insects of Vegetable 
Crops. 

vr och 078 ED (See Sep *68 RIE) 577 
Selecting Trees for Home Planting. 


Page 

VT 004 282 579 
A Guide to Parliamentary Practices. 

VT 004 472 580 
Approved Practices for the Corn 
Enterprise. 

VT 00h 473 580 
Approved Practices for Alfalfa. 

VT 00% 47h 581 
Soil Texture. 

VT 004% 475 581 


Electrical Wiring -- Procedures and 
Exercises, 


VT 004 477 582 
Choosing the Specific Crops to Grow. 
VT 004 478 583 


Developing the Land~"se Plan and 
Field Layout. 


VT_0o4 479 583 
Castrating, Docking, and Dehorning. 
VT_oo% 480 584 


Caring for the Sheep Breeding Flock. 


INDIANA STATE BOARD OF EDUCATION, 

INDIANAPOLIS 

vr_003 713 608 
State Adopted Textbooks for Indus- 
trial Arts in Indiana. 


INDIANA STATE DEPT, OF PUBLIC INSTRUC- 
TION, INDIANAPOLIS. TRADE AND INDUS- 
TRIAL SERVICE 
VT 003 185 627 
Industrial Technical Mathematics I 
for Electricians. 


VT 003 186 628 
Carpentry, Building Trades Area. 
VT 003 187 629 


Basic Vacuum Tube and Transistor 
Theory for Electronics. 

VT 003 188 629 
Industrial Technical Mathematics ITI 
for Electricians. 

Wr_003 190 630 
Basic Mathematics for Electronics. 

VP _003 191 630 
Pasic A-C D-C for Electronics. 

VT_003 192 631 
Basic Vacuum Tube and Transistor 
Application for Electronics. 


INDIANA STATE UNIV., TERRE HAUTE. 
INSTRUCTIONAL MATERIALS LABORATORY 
VT 003 185 627 
Industrial Technical Mathematics I 
for Electricians. 


VT _003 186 628 
Carpentry, Building Trades Area. 
VT _003 187 629 


Basic Vacuum Tube and Transistor 
Theory for Electronics. 
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VI 003 108 


Industrial Technical Mathematics TI 


for Electricians. 
VT 003 190 

Rasic Mathematics for Electronics. 
Vf 003 4191 

Basic A-C D-C for Electronics. 
Vt_003 192 

Basic Vacuum Tube and Transistor 

Application for Electronics. 
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AUTHOR INDEX 
Page Page 
629 VTI_003 737 593 
Management Group Instruction. 

VI_003 743 651 
630 Machines Shop Individual Study. 
630 KELSAY, EVANGELINE 

VI_0OL 203 602 
631 Spice Up Your Teaching with Variety. 


INSTITUTE OF LIFE INSURANCE, NEW YORK, 


NeY. EDUCATIONAL DIVISION 

VI 000 923 
Tips for Teaching Life and Health 
Insurence. 


IOWA STATE UNIV, OF SCIENCE AND TECH- 
NOLOGY, AMES, DEPT. OF EDUCATION 
VI 001 417 


602 


561 


Related Instruction in Agricultural 


Occupations and Employment Experi- 
ence. 


JOHNSON, JOHNNY 
VT_001 133 ED 016 034 


Assistant Groundskeeper. 


539 


JOINT SAFETY COMMITTEE OF THE AMERICAN 


VOCATIONAL ASSOCIATION AND NATIONAL 
SAFETY COUNCIL 
VT 001 143 
National Standard Check List for 
Teaching Home Safety. 


KARNES, JAMES B. 
VT 001 628 
Auto Mechanics Group Instruction, A 
Course of Study Designed for Stu- 
dents. 
VT_002 O42 
Offset Lithography. 
VT_002 050 
Chef. 
VT 002 061 
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Page 


AGRICULTURAL SUPPLY OCCUPATIONS 

VT_000_ 956 558 
Learning Experiences in Agricultural 
Occupations for Students of Voca- 
tional Agricuitw’e, Farm Supplies. 

AGRICULTURAL TECHNICIANS 

VT_00h 843 (See Aug '68 RTE) 584 
Food Processing Technology. 


AITRBRUSHES 
Vr 00k 806 609 
Teacher Guide for Airbrush. 


ALFALFA 
VT 004 473 580 
Approved Practices for Alfalfa, 


ANIMAL SCIENCE 

VT _002 532 563 
Yocational Technical Educational and 
Development Project, Washington 
State Universiv;. Programed Iinstruc- 
tion for Vocational Agriculture 
Teachers. 


ANNOTATED BIBLIOGRAPHIES 

VT_005 421 {See Aug '68 RL 662 
Abstracts of Instructional Materials 
in Vocational and Technical Educa- 
tion, Spring 1948, 


ANSWER KEYS 

VT _ 003 742 650 
General Related Study Guide, Coor- 
dinator's Manual. 

Vt _ 004 458 (See Aug '68 RIE) 655 
Vocational Talent Exercises, Part A. 
vt_0ok 459 ED (See Aug "68 RIE) 655 
Vocational Talent Exercises, Part B. 


APPRENTICESHIPS 

VT_002 761 625 
Auto Mechanics, Part 1, Workbook. 

VT 002 990 627 
Auto Mechanics, Part IV, Workbook. 

VT_003 185 627 
Industrial Technical Mathematics T 
for Electricians. 

VT_003 188 629 
Industrial Technical Mathematics IT 
for Electricians. 

VT_003 624 642 
Basic Electricity Series, No. A 
(First Year}, Related Training for 
Electrical Apprentices, Instructor's 
Manual. 
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SUBJECT INDEX 
Page Page 
VT_003 625 643 AUTO MECHANICS 


Basic Electricity Series, No, 4 
(First Year), Apprentice Training 
in Electrical Work Related Instruc- 
t.onel Material, Assignment Sheets 
aid Information Sheets. 

VT_003 626 643 
Basic Electricity Series, No. B 
(Second Year), Releted Training for 
Blectrical Apprentices, Instructor's 
Manuel. 


WE. 003 627 Gly 
Basic tricity Series, No. B 


(Second Year), for Apprentices Em- 
ployed in Electrical Work, Assign- 
ment Sheets and Information Sheets, 


VT_003 628 
Basic Electricity Series, No. C 


(Third Year), Related Training for 
Electrical Apprentices, Instructor's 
Manual. 


VI _003 = 645 
Basic Electricity Series, No, C 


(Third Year), Apprentice Training 
in Electrical Work, Related Inscruc- 
tional Material, Assignment Sheets 
and Information Sheets. 

VT_ 003 630 645 
Basic Electricity Series, No. D 
(Fourth Year), Related Training for 
Electrical Apprentices, Instructor's 
pee AWA 

VT 003 632 
Basic Fiectricity Series, No. D 
(Fourth Year), Electrical Apprentice 
Technical Training Program, As ign- 
ment Sheets and Information Sheets, 

VT_OOk 492 ED (See Aug ‘68 RIE) 652 
Apprentice Education, Related In- 
structicn for Apprentices. 


AUDIOVISUAL AIDS 

VT_001 203 602 
Spice Up Your Teachiag with Variety. 

VT 004 5 
Educational Media for Distributive 
Education. 


AUTO BODY REPAIRMEN 


VT 002 267 623 
Automotive Body Repairman. 

VT 003 26' 633 
Auto Body Repair, I, 

VT 00 636 


A Basic Plan for the Organization 
and Management of Instruction in 
Vocational Automobile-Body Repair. 


VI 004 466 ED (See Aug "68 RIE) 7 
The Automobile. 


AUTO MECHANICS (OCCUPATION) 

V£_00l 627 613 
Auto Mechanics Group Instruction, 
Instructor's Guize. 

VT_0OL 628 614 
Auto Mechanics Group Instruction, A 
Course of Study Designed for Stu- 
dents, 


VT_002 080 619 
Auto Mechanics Indivicyal Study. 
VT_Qu2 762 625 
Auto Mechanics, Part J, Workbook. 
VI_002 er 
Auto anies, Part IV, Workbcok. 
VT_003 270 633 


A Guide for Use in Developing Train- 


ing Programs ir. Vocational Automo- 
tive Mechanics. 


BATTERTES (ELECTRICITY) 
VT_OOL G74 575 
The Storage Battery. 


BIBLIOGRAPHIES 

VT 000 484 554 
Selected Lists of References and 
Aids in Teaching Landscaping, Flori- 
culture, Ornamental Horticulture, 
Suburban Gardening. 


VT _000_860 555 
A List of Teaching Materials. 
VT 001 031 559 


List of Recent Bulletins Selected 
for Use in Arizona Departments of 
Vocational Agriculture. 

VI_ 001 327 ED (See Aug *68 RIE) 590 
Selected Instructional Materials for 
Distributive Education. 

VT_oo1 858 608 
Career Education Resource Guide, 

VT_003 713 
State Adopted Textbooks for Indus- 
trial. Arts in Indiana. 

VT 004 702 598 
Educational Media for Distributive 
Education. 


BIYEPRINTS 
VI_003 193 631 
Blueprint Reading and Sketching. 


BREEDING 

YT _004 O71 57h 
Caring for the Swine Herd During 
Breeding and Gestation. 


SUBJECT TNDEX 
Page Page 
VT 004 156 579 CARPENTRY 
Livestock Breeding. VI_003 186 628 
Carpentry, Building Trades Area. 
BRICKLAYERS 
vT_ 002 687 62h CHECK LISTS 
A Basic Plan for the Organization VT O01 143 602 
and Management of Instruction in National Standard Check List for 
Vocational Bricklaying. Teaching Home Safety. 
VT 003 268 632 
Mathematics I for Masons, SHILD CARE 
VT 003 039 604, 


BUILDING TRADES 

VT 002 086 621 
Building Trades, A Course of Study 
Designed for Students. 

VT_ 002 087 621 
Building Trades, Instructor's Guide. 


BUSINESS EDUCATION 
VT 002 728 586 
Shorthand I (First Year), Course 


VI_003 996 587 
Teaching Typing, I. 


BUYERS 
VT O04 698 596 
Fundamentals of Buying. 


CABINETMAKERS 

vT_ 000 kho 612 
Supervised Study Guide in Cabinet- 
making. 

VT 002 O72 617 
Cabinetmaking. 


CABINETMAKING 

VT 000 4h0 612 
Supervised Study Guide in Cabinet- 
making. 

VT 002 O72 617 
Cabinetmaking. 

VT 002 940 626 
Carpentry, Cabinet and Millwork. 


CAPITALISM 

VT 003 O11 565 
Capitalism, Socialism, and 
Conmunism.s 


CARPENTERS 

VT 002 YhO 626 
Carpentry, Cabinet and Millwork. 

VT 003 186 628 
Carpentry, Building Trades Area. 

VT 003 266 632 
The Framing Square. 


The Play School in Teaching Chiida 
Development. 


CHILD CARE OCCUPATIONS 

VT_002 020 603 
Preparing for Employment in Chila 
Care Services in Pennsylvania 
Schools, 


CHILD CARE WORKERS 
VT_OOk 654 ED (See Aug '68 RIE) 605 
Child Care and Guidance. 


CHILD DEVELOPMENT 

VT_002 020 603 
Preparing for Employment in Child 
Care Services in Pennsylvania 
Schoois,. 

VI_003 039 604 
The Play School in Teaching Child 
Development. 


COMMUNISM 

VT 003 011 565 
Capitalism, Socialism, and 
Communism. 


CONCEPT TEACHING 

vT_ov2 45k ED (See Aug ‘68 RIE) 604 
Planning for the Year, the Unit, the 
Daily Lesson. 


COOKS 


VT_002 050 617 
Chef. 


COOPERATIVE EDUCATION 

VT 000 Lo 612 
Supervised Study Guide in Cabinet- 
making. 

VT_000 905 613 
Supervised Study Guide in Meat~ 
cutting. 

VT 000 947 556 
Learning =xperiences in Agricultural 
Occupations for Students of Voca- 
tional Agriculture, Poultry Proces- 
sing Plants. 
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SUBJECT INDEX 
Page Page 
VT_000_955 597 Vr_003 368 634 
Learning Experiences in Agricultural adio and Televisior Servicing. 
Occupations for Students of Voca= Vr_003_ 741 650 


tional Agriculture, Plant Nurseries. 
VT_000_956 558 
Learning Experiences in Agricultural 
Occupations for Students of Voca- 
tional Agriculture, Farm Supplies. 


Vt_002_ 133 ED 016 034 559 
Assistant Groundskeeper. 
WT_001_187 560 


Learning Experiences in Agricultural 
Occupations for Students of Voca- 
tional Agriculture, Milk Processing 
Plant. 

VT_001_417 561 
Related Instruction in Agricultural 
Occupations and Employment Experi-~ 
ences 

VT_001 510 561 
Extending Instruction in Vocational 
and Technical Education in Agricul- 
ture to Off-Farm Agricultural Occu- 
pations, 

VI 001 627 613 
Auto Mechanics Group Instruction, 
Instructor's Guide. 

VT 001 628 614 
Auto Mechanics Group Instruction, A 
Course of Study Designed for Stu+ 
dents. 

VT _ 002 O42 616 
Offset Lithography. 

VI_002_050 617 
Chef. 

VI _ 002 061 590 
Hardware Retailing. 

VI 002 O72 617 
Cabinetmaking, 

VT_002 076 618 
Printing. 

VT 002 O77 619 
Sheet-Metal. 

Vt_002 080 619 
Auto Mechanics Individual Study. 

Vr_002 085 620 
Meat Cutting. 

VT 002 089 622 
Painting and Decorating. 

VT _002_097 622 
Institutional Food Service Super- 
visor. 


vI_002 612 623 
Radio and Television Servicing. 

VT_002 940 626 
Carpentry, Cabinet and Millwork. 

Vr 003 182 591 


Congratulations on Becoming a Train- 
ing Sponsor. 


General Related Study Guide, A 
Course of Study Designed for Stu- 
tents Enrolled in Cooperative Part- 
oh Vocational Education. 

VI 700 59oT 
Distributive Education Guidelines 
for Training Plans. 


CORN (FIELD CROP) 

VT_003 006 565 
Maize Dwarf Mosaic of Corn. 

VT_063 887 569 
Corn Insects. 

VT O04 472 580 

“Approved Practices for the Corn 
Enterprise. 


COSTS 
Vr 003 511 MP 000 172 639 
ccident Cost Control. 


Financing Farming Activities. 

VT 004 601 593 
Principles of Credits and Collec- 
tions. 


CURRICULUM 

VT 001 543 654 
Study of Selected Curricula in Tech- 
nical Education in Public Junior 
Colleges. 

VT 002 310 ED (See Aug ‘68 RIE) 586 
Electronic Business Data Processing 
Peripheral Equipment Occupations, 
Suggested Curricula. 

VP_003 021 566 
Agricultural Production. 


VT 0o4 497 ED (See Aug '68 RIE) 652 
pprentice Education, Related In- 
struction for Apprentices, 


VT_O004 654 ED (See Aug '68 RIE) 605 
Child Care and Guidance. 


CURRICULUM GUIDES 

VT_000 573 554 
Farm Business Management, A Sample 
Procedure for Organizing Course Out- 
lines, 

VI 000 574 995 
Farm Business Management, Financing 
Production Agriculture. 

VT _000_894 555 
Forestry, Two-Year High School 
Course in Vocational Agriculture. 


SUBJECT INDEX 
Page Page 
vr_000 924 556 Vt_003 190 630 
Tractor Operation and Maintenance, Basic Mathematics for Electronics. _ 
vr_000 951 557 vt_003 191 630 
Electricity on the Farm, Basic A-C DeC for Electronics, 
VP O01 417 561 VT_003 270 633 


Related Instruction in Agricultural 
Occupations and Employment Experi- 
ence, 

Vr_001 510 
Extending Instruction in Vocational 
and Technical Education in Agricul- 
ture to Off-Farm Agricultural Occu- 
pations, 

Vr 001 663 
A Basic Plan for the Organization 
and Management of Instruction in Vo- 
cational Offset Printing, 

Vr 001 829 
Mechanic, Electronic (Industrial). 

Vr_002 020 603 
Preparing for Employment in Child 
Care Services in Pennsylvania 
Schools. 

VP 002 267 
Autcnwotive Body Repairman, 

VP 002 274 ED (See Aug '68 RIE) 603 
Management Aide in Low=Rent Public 
Housing Projects, A Suggested Train- 
ing Program. 

VI 002 310 ED (See Aug '68 RIE) 586 
ELectronic Business Data Processing 
Periphera}. Equipment Occupations, 
Suggested Curricula. 


561 


614 


615 
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VP 092 687 624 
A Basic Plan for the Organization 
and Management of Instruction in 
Vocational Bricklaying, 

VT 002 726 563 
A Guide for Developing Courses of 
Instruction in Vocational Agricul-~ 
ture Departments of West Wirginia. 

VP_002 728 586 
Shorthand I (First Year), Course 
Guide, 

vr 002 788 564 


Soils Unit, Soil Management for 
Efficient Land Use. 

Vr _002 893 ED (See Aug '68 RIE) 625 
Numerical Control of Machine Tools. 

VT 002 6 
A Guide for Use in Developing Train- 
ing Programs in Machine Shop. 


VE_002_932 ED (See Aug '68 RIS) 564 
Landscaping Your Home. 

VI 003 021 566 
Agricultural Production, 

VT 003 186 628 


Carpentry, Buiiding Trades Area. 


A Guide for Use in Develeping Train- 
ing Programs in Vocational Automo- 
tive Mechanics. 

vr_003 491 635 
A Guide for Use in Developing Train- 
ing Programs in Vocational Welding 
(Combination). 

Vt _ 003 4 
A Basic Plan for the Organization 
and Management of Instruction in 
Vocational Metal Trades. 

Vt 003 493 
A Basic Plan for the Organization 
and Management of Instruction in 
Vocational Sheet Metal, 

vr_003 40h 
A Basic Plan for the Organization 
and Management of Instruction in 
Vocational Automobile-Body Repair, 

VT_003 495 
A BaSic Plan for the Organization 
and Management of Instruction in 
Vocational Diesel-Engine Mechanics, 


635 


636 


636 


637 


VT_003 510 MP 000 171 638 
Introduction to Industrial Safety. 

vr _ 903 511 MP 000 172 639 
Accident Cost Control. 

VT_003 512 MP 000 173 639 
Appraising Safety Performance. 

VT_003 514 MP 000 175 640 
Basic Principles of Machinery Safe- 
guarding. 

VT 003 516 MP 000 177 641 
Safety Inspection Procedures, 

vr_003 518 MP 000 179 641 
Personal Protective Equipment. 

VT_003 565 ED 015 271 642 
Industrial Radiography Course, In- 
structor's Guide, Volume I, 

vT_003 724 592 
Shoplifting Prevention Clinic, 

VT_003 725 646 


Electronics Technology, Instrumen- 
tation Option, A 2-Year Post :iigh 
School Curriculum. 


VT 003 609 
Junior High School Metals. 

VT 003 609 
Wood and Plastic. 

VT oo4 601 593 


Principles of Credits and Collec- 
tions. 
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SUBJECT 
Page 
¥it_004 695 ED (See Aug ‘68 RIE) 595 


A TworYear Post-High School Distri- 
putive Education Program in the 
Wholesaling Field. Report of the 
Ohio Wholesale Management Develop- 
ment Program. Manual II, Curriculum 
for a Program. 

VT_O0Oh 697 596 
Suggested Programs of Study for the 
Two Year (Plan C) High School Dis- 
tributive Education Program. 

vT_004 698 596 
Fundamentals of Buying. 

VT 004 708 ED (See Aug ‘68 RIE) 587 
Suggestions for a High School Vacae- 
tional Stenographer Program, 

VT 004 777 ED (See Aug °68 RIE) 588 
Stenographic, Secretarial, and Re- 
lated occupations, Suggested Currice 
ula Guide. 

VT 004 843 ED (See Aug '68 RIE) 584 
Food Processing Technology. 

VT_005 oho 606 
Hospitality. 


CURRICULUM PLANNING 

VT 000 573 554 
Farm Business Management, A Sample 
Procedure for Organizing Course Out- 
lines. 

vt 002 kok ED (See Aug '68 RIE) 604 
Planning for the Year, the Unit, the 
Daily Lesson. 


DATA PROCESSING OCCUPATIONS 

VT 002 310 ED (See Aug '68 RIE) 586 
Electronic Business Data Processing 
Peripheral Equipment Occupations, 
Suggested Curricula, 


DEMOLITION 
VT_003 515 MP 000 176 640 
Demolition. 


DIESEL ENGINE 

VP_003 495 637 
A Basic Plan for the Organization 
and Management of Instruction in 
Vocational Diesel-Engine Mechanics. 


DIESEL MECHANICS 


VT_003 495 637 


A Basic Plan for the Organization 
and Management ot Instruction in 
Vocational Diesel-ingine Mechanics. 


DISTRIBUTIVE EDUCATION 


VT_000 127 590 


Sporting Goods. 
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INDEX 
Page 
VI _001 327 ED (See Aug "68 RIE) 590 


Selected Instructional Materials for 
Distributive Education. 


VT 002 O61 590 
Hardware Retailing. 
VT_003 182 591 


Congratulations on Becoming @ Train- 
ing Sponsor. 


VT_003_ 184 592 
Newspaper Circulation. 
VT_003 265 292 


Career Development Unit =~ Personal 
Development and Human Relations. 

VT_003 7el 292 
Shoplitting Prevention Clinic. 

VT_ 003 737 593 
Management Group Instruction. 

VT 004 601 593 
Principles of Credits and CoLlec- 
tions. 

VT 004 633 ED (See Aug '68 RIE) 594 
Self-Study Program in Retail Store 
Operations. 

VT_004 694 ED (See Aug "68 RIE) 59h 
A TwoeYear Post-High School Distri- 
butive Education Program in the 
Wholesaling Field. Report of the 
Ohio Wholesale Management Develope- 
ment Programe Manual I, Organizing 
and Conducting the Program. 

VT_004 695 ED (See Aug "68 RTE) 595 
é, TwoeYear PosteHigh School Distri- 
butive Education Program in the 
Wholesaling Field. Report of the 
Ohio Wholesale Management Develope 
ment, Programe Manual II, Curriculum 
for a Program. 

VT_004 697 596 
Suggested Programs of Study for the 
Two Year (Plan C) High School Dis- 
tributive Education Program. 


VT_004 698 596 
Fundamentals of Buying. 
VT_00! 700 597 


Distributive Education Guidelines 
for Training Plans. 

VT O04 7O1 597 
Job Descriptions, Retail Occupa- 
tions, Wholesale Occupations, 

Service Occupations. 

VT 004 702 598 
Educational Media for Distributive 
Education. 


EDUCATIONAL GUIDANCE 
VT_col 029 654 


Vocational and Ter: 12 Education 
for a Changing World of Work. 

VT 004 031 654 
Your Future Through Vocational 
Education. 
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Career Education Resource Guide. 


ELECTRICAL APPLIANCE SERVICEMEN 


Vt_02 045 616 


‘Electrical Appliance Servicing Group 
Instruction. 


ELECTRICAL APPLIANCES 

VP_003 967 570 
Resource Material for Lesson Plans 
in Greenhouse Management, Electri- 
cal Applications for Greenhouses. 


ELECTRICAL OCCUPATIONS 
VT 000 714 612 
Electronics. 


ELECTRICIANS 

vt_003 185 627 
Industrial Technical Mathematics I 
for Electricians. 

VT 003 188 629 
Industrial Technical Mathematics IT 
for Electricians. 

VT 003 624 642 


Basic Electricity Series, No. A 


(First Year), Related Training for 
Electrical Apprentices, Instructor's 
Manual. 

Vr_003 625 643 
Basic Electricity Series, No. A 
(First Year), Apprentice Training 
in Electrical Work Related Instruc- 
tional Material, Assignment Sheets 
and Informaticn Sheets, 

VE_003 626 643 
Basic Electricity Series, No. B 
(Second Year), Related Training for 
Electrical Apprentices, Instructor's 
Manual. 

V?_003 627 644 
Basic Electricity Series, No. B 
(Second Year), For Apprentices Em- 
ployed in Electrical Work, Assign- 
ment Sheets and Information Sheets. 

VP 003 628 6 
Basic Electricity Series, No. C 
(Third Year), Related Training for 
Electrical Apprentices, Instructor's 
Manual. 

VE _003 629 645 
Basic Electricity Series, No. C 
(Third Year), Apprentice Training 
in Flectrical Work, Related Instruc- 
tional Material, Assignment Sheets 
an? Information Sheets. 


SUBJECT INDEX 

Page Page 
EDUCATIONAL RESOURCES V?_003 630 645 
vr 001 858 608 Basic Electricity Series, No. D 


(Fourth Year), Related Training for 
Electrical Apprentices, Instructor's 
Manual. 


¥I_003 631 646 


Basic Electricity Series, No. D 
(Fourth Year), Electrical Apprentice 
Technical Training Program, Assign- 
ment Sheets and Information Sheets. 


vr_000 951 99T 


Electricity on the Farm. 

Vr_003_624 642 
Basic Electricity Series, No. A 
(First Year), Related Training for 
Electrical Apprentices, Instructor's 
Manual. 


VP 003 625 643 


Basic Electricity Series, No. A 
(First Year), Apprentice Training 
in Electrical Work Related Instruce 
tional Material, Assignment Sheets 
and Information Sheets. 

VP_003 626 643 
Basic Electricity Series, No. B 
(Second Year), Related Training for 
Electrical Apprentices, Instructor's 
Manual. 

Vt_003_ 627 644 
Basic Electricity Series, No. B 
(Second Year), for Apprentices Em- 
ployed in Electrical Work, Assign- 
ment Sheets and Information Sheets. 

vr 003 628 644 
Basic Electricity Series, No. C 
(Third Year), Related Training for 
Electrical Apprentices, Instructor's 
Manual. 

VP _003 629 645 
Basic Electricity Series, No. C 
(Third Year), Apprentice Training 
in Electrical Work, Related Instruc-~- 
tional Material, Assignment Sheets 
and Information Sheets. 

Vt_003 630 645 
Basic Electricity Series, No. D 
(Fourth Year), Related Training for 
Electrical Apprentices, Instructor's 
Manual. 

Vr _003 631 646 
Basic Electricity Series, No. D 
(Fourth Year), Electrical Apprentice 
Technical Training Program, Assign- 
ment Sheets and Information Sheets. 

VT O04 O74 915 
The Storage Battery. 
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SUBJECT INDEX 
Page Page 
VE_O004 475 581 VE_004 075 ED (See Aug ‘68 RIE) 576 
Electrical Wiring -- Procedures and Engine Compression and Cylinder 
Exercises. Leakage Testing. 
VT 004 476 582 
Electrical Wiring, Fundementals and ENTOMOLOGY 
Planning. VI_003 887 569 
Corn Insects. 
ELECTRONIC MECHANICS VT_003 987 572 
Vz_001_ 829 615 Insect Pests of Illinois Trees and 
Mechanic, Electronic (Industrial). Shrubs. 
VI_004 077 
ELECTRONIC TECHNICIANS Controlling Insects of Vegetable 
VI_003 187 629 Crops. 
Basic Vacuum Tube and Transistor 
Theory for Electronics. EQUIPMENT 
VT 003 190 630 VI_003 013 566 
Basic Mathematics for Electronics. Safety in the Agricultural Mechanics 
VT_003 191 630 Shops. 
Basic A-C D-C for Electronics, é 
VI 003 192 31 EVALUATION 
Basic Vacuwn Tube and Transistor VT_003 994 573 


Application for Electronics. 


ELECTRONICS 

VT 000 714 612 
Electronics. 

VI_O01 829 615 
Mechanic, Electronic (Industrial). 

VT_003 190 630 
Basic Mathematics for Electronics. 

VT_003 191 630 
Basic A-C DeC for Electronics. 

vt 003 192 631 
Basic Vacuum Tube and Transistor 
Application for Electronics. 

VI_003 725 646 
Electronics Technology, Instrumen- 
tation Option, A 2-Year Post High 
School Curriculun. 


EMERGENCY SQUAD PERSONNEL 

VI_000 697 ED (See Jul '68 RIE) 600 
Emergency Victim Care and Rescue, 
Textbook for Squadmen. 

VT 004 066 ED (See Jul '68 RIE) 600 
Emergency Victim Care and Rescue, 
Instructor's Manual. 


EMPLOYERS 

VI_003 182 591 
Congratulations on Becoming a Traine 
ing Sponsor. 


ENGINES 

VT O01 006 558 
Small Gas Engines == Maintenance and 
Repair. 

VI 003 361 569 


Small Engines, Repair and Overhaul. 
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Judging Milk Sediment Dises and 
Milker Unit Heads. 


FARM ACCOUNTS 

Vt OO1 234 560 
Efficiency Factors and Production 
Goals fer Vocational Agriculture 
Enterprises in West Virginia. 


FARM LABOR SUPPLY 

VT _004 073 575 
Balancing the Labor Supply and the 
Farm Business. 


FARM MANAGEMENT 

VT_000 573 554 
Farm Business Management, A Sample 
Procedure for Organizing Course Out- 
lines. 

VI 000 574 555 
Farm Business Management, Financing 
Production Agriculture, 

VI 001 234 560 
Efficiency Factors and Production 
Goals for Vocational Agriculture 
Enterprises in West Virginia. 

VI_003 373 567 
Simplifying Farm “Jork. 

VT_003 983 571 
Choosing the Livestock System. 

VT 004 073 575 
Balancing the Labor Supply and the 
Farm Business, 


FARM STRUCTURES 

VT 004 475 581 
Electrical Wiring -- Procedures and 
Exercises. 


SUBJECT INDEX 
Page Page 
VT_OOk 1:76 582 FOOD SERVICE OCCUPATIONS 
Electrical Wiring, Fundamentals and VT_005 O40 606 


Planning. 


Swine Feeds and Feeding. 


VT_003 982 571 
Soil Liming, A Key to Better Farm- 
ing. 

Vi_003 98h 572 
Plenning a Fertilizer Program. 

VT 004 076 576 
Recommending Potassium Fertilizers. 


FIELD CROPS 

vt 004 O72 574 
Making Estimates of Crop Production 
and Its Value. 

Vt 004 477 582 
Choosing the Specific Crops to Grow. 


FILMS 
Yr _001 858 608 
Career Education Resource Guide. 


FILMSTRIPS 

VT 001 858 608 
Career Education Resource Guide. 

VT _004 029 654 
Vocational and Technical Education 
for a Changing World of Work. 

Vt_Ook 031 654 
Your Future Through Vocational 
Education, 


FIRE FIGHTERS 

WT 001 11 559 
Introduction to the Fundamentals of 
Pire Behavior. 


FIRE PROTECTION 

VT 001 111 559 
Introduction to the Pundamentals of 
Fire Behavior. 


FOOD 

VT 002 050 617 
Chef. 

vr 002 097 622 


Institutional Food Service Super- 
Visol'e 


FOOD PROCESSING OCCUPATIONS 
VT 004 843 ED (See Aug '68 RIE) 584 


ood Processing Technology. 


Hospitality. 


FOOD SERVICE SUPERVISORS 

vr 002 097 622 
Inctitutional Food Service Super- 
visor. 


FOOD STORES 

VT OOL 633 ED (See Aug *68 RIE) 594 
Self-Study Program in Retail Store 
Operations. 


FORESTRY 


VT_000 894 555 


Forestry, Two-Year High School 
Course in Vocational Agriculture. 


¥T_002 111 559 


Introduction to the Fundamentals of 
Fire Behavior. 


FORESTRY AIDES 

VT 000 894 555 
Forestry, Two-Year High School 
Course in Vocational Agriculture. 


FRUITS 

VT_003 378 568 
Pruning and Training Bramble Fruits 
and Highbush Blueberries. 


GREENHOUSES 

VT _003 97 570 
Rescurce Material for Lesson Plans 
in Greenhouse Management, Electri- 
cal Applications for Greenhouses. 

VT 004 10k 578 
Laboratory Exercises for Pre-Employ= 
ment Laboratory Training in Green- 
house Operation, Vocational Agri- 
culture Resource Unit. 


GROUNDS KEEPERS 
VT 001 133 ED 016 034 599 
Assistant Groundskeeper. 


GROUP INSTRUCTION 

VT 002 O45 616 
Electrical Appliance Servicing Group 
Instruction. 


GUIDELINES 
VT_003_ 534 605 
Guidelines for Home Experiences. 
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HAND TOOLS HYGIENE 
VT 003 734 649 VE_003_ 265 592 


Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit I, Bench Work. 

VT Ook 468 ED (See Aug '68 RIE) 658 
Tools and Basic Machines. 


HARDWARE STORES 
VI_002 061 290 
Hardware Retailing. 


HEALTH OCCUPATIONS EDUCATION 

VT_000_697 ED (See Jul 'f® RIE) 
Emergency Victim Care and Rescue, 
Tex book for Squadmen. 

VT 004 066 ED (See Jul '68 REE) 600 
Emergency Victim Care and Rescue, 
Instructor's Manual. 
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HIGH INTEREST LOW VOCABULARY BOOKS 
VT ook 465 ED (See Aug '68 RIE) 657 
Transportation Long Ago. 


HIGH SCHOOL STUDENTS 
VT 001 877 562 
Choosing an Occupation. 


HOME APPLIANCES 

Vr_oo2 045 616 
Electrical Appliance Servicing Group 
Instruction. 


HOME ECONOMICS EDUCATION 

vr_o02 454 ED (See Aug ‘68 RIE) 604 
Planning for the Year, the Unit, the 
Daily Lesson. 

VI_003 039 604 
The Play School in Teaching Child 
Development. 


VT_003 534 605 
Guidelines for Home Experiences. 


HOME PROGRAMS 
VT 003 534 605 
Guidelines for Home Experiences. 


HOMEMAKING EDUCATION 

VI_000 923 602 
Tips for Teaching Life and Health 
Insurance. 

Vt 001 143 602 
National Standard Check List for 
Teaching Home Safety. 


VT 001 202 602 


Spice Up Your Teaching with Variety. 


HOTEL OCCU2ATIONS 
VT_005 O40 606 
Hospitality. 


Career Development Unit ~- Personal 
Development and Human Relations. 


ILLUSTRATORS 
VT 004 806 609 
Teacher Guide for Airbrush. 


VE_003 265 992 
Career Development Unit -- Personal 
Development and Human Relations, 


INDIVIDUAL INSTRUCTION 

VT 000 127 590 
Sporting Goods. 

VE_003 266 632 
The Framing Square. 

VT_003 268 632 
Mathematics I for Masons. 

VT 003 269 633 
Auto Body Repair, I, 


INDUSTRIAL ARTS 

Vt_000 549 608 
Industrial Arts and Vocational Edu- 
cation, Safety Manual. 


VT OOl 858 608 
Career Education Resource Guide. 
VI_003_713 608 


State Adopted Textbooks for Indus- 
trial Arts in Indiana. 

VI_003 977 609 
Jvaior High School Metals. 

VT _003 978 609 
Wood and Plastic. 

Vt _0o4 806 609 
Teacher wuide for Airorush. 


INDUSTRIAL EDUCATION 


VT_003_ 509 MP 000 170 638 
Rigging Cargo Gear. 

VT_003 510 MP 000 171 638 
Introduction to Industrial Safety. 

VT_003 512 MP 000 173 639 
Appraising Safety Performance. 

VT_003 514 MP 000 175 640 


Basic Principles of Machinery Safe- 
guarding. 


VT_003 515 MP 000 176 A40 
Demolition. 

VI 003 516 MP 000 177 641 
Safety Inspection Procedures. 

Vr_003 518 MP 000 179 641 
Personal Protective Equipment. 

INDUSTRY 

VT 003 510 MP 000 171 638 


Introduction to Industrial Safety. 
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VI 208 511 MP 002 172 639 
Accident Cost Control 
VT 003 512 MP 000 173 639 
Appraising Safety Performance. 
VT_003 514 MP 000 175 640 


Basic Principies of Machinery Safe- 
guarding. 

VT_003 515 MP 000 176 640 
Damolition. 

VT 003 516 MP 000 177 641 
Safety Inspection Procedures. 

VI_003 518 MP 000 179 641 
Personal Protective Equipment. 


INJURIES 
VT 003 510 MP 000 171 638 
Introduction to Industrial Safety. 


INSECTICIDES 

Vt_003 887 569 
Corn Insects. 

VT_003 987 572 
Insect Pests of Tliinois Trees ana 
Shrubs. 


INSTRUCTIONAL ATDS 

VT_003 267 567 
Six Selected Instructional Aids for 
Teachers of Agriculture. 


INSTRUCTIONAL MATERIALS 

VT 000 48h 554 
Selected Lists of References and 
Aids in Teaching Landscaping, Flori- 
culture, Ornamentai Horticulture, 
Suburban Gardening. 


VT 000 860 555 
A List of Teaching Materials. 
VT 001 031 559 


List of Recent Bulletins Selected 
for Use in Arizona Departments of 
Vocational Agriculture. 

VT_O01 327 ED (See Aug '68 RIE) 590 
Selected Instructional Materials for 
Distributive Education. 

VT_005 421 ED (See Aug '68 RIE) 662 
Atstracts of Irstructional Materials 
in Vocational ana Technical Educa~ 
tion, Spring 1968, 

VT 005 422 ED (See Aug '68 RIE) 662 
Microfiche Collection of Documents 
Reported in Abstracts of Instruc- 
tional Materials in Vocational and 
Technical Education, Spring 1968. 


INSTRUMENTATION 

vr 003 725 646 
Electronics Technology, Instrumen- 
tation Option, A 2-Year Post High 
School Curriculun. 
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INSTRUMENTATION TECHNICIANS 

VT_003 725 646 
Electronics Technology, Instrumen- 
tation Option, A 2-Year Post Nigh 
School Curriculum. 


INSURANCE 

VI_000 923 602 
Tips for Teaching Life and Health 
Insurance, 


JOB PLACEMENT 

Vt_004 700 597 
Distributive Education Guidelines 
for Training Plans. 


JOB SKTLLe 

¥I_000_947 556 
Learning Experiences in Agricultural 
Occupations for Students of Voca- 
tional Agriculture, Poultry Proces- 
sing Plants. 

WT_000 929 557 
Learning Experiences in Agricultural 
Occupations for Students of Voca- 
tional Agriculture, Plant Nurseries. 

VI_000 956 558 
Learning Experiences in Agricultural 
Secupations for Students of Voca- 
tional Agriculture, Farm Supplies. 


JUNTOR COLLEGES 

VT OL 543 654 
Study of Selected Curricula in Tech- 
nical Education in Public Junior 
Colleg-*. 


LABORATORY MANUALS 

VT 004 104 576 
Laboratory Exercises for Pre-Employ- 
ment Laboratory Training in Green- 
house Operation, Vocational Agri- 
culture Resource Unit. 

vr 004 470 ED (See Aug '68 RIE) 659 
Laboratory Training Exercises 1-10, 
Teacher and Student Manual. 

Vt 004 471 ED (See Aug '68 RIE) 660 
Laboratory Training Exercises 11-18, 
Teacher and Students' Manual. 


LAND JUDGING ; 
vr 002 531 5u3 
Vocational Technical Educational and 

Development Project, Washington 
State University. Programed Instruc- 
tion for Vocational Agriculture 
Teachers, 
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LAND USE VT 003 729 648 
VT 002 788 564 Basic Machine Shop Training Course 


Soils Unit, Soil Management for 
efficient Land Use. 

vT 004 478 583 
Developing the Land-Use Plan and 
Field Layout. 


LANDSCAPING 

VT_002_ 932 ED (See Aug '68 RIE) 564 
Landscaping Your Home. 

VT 003 267 567 
Six Selected Instructional Aids for 
Teachers of Agriculture. 


LEARNING EXPERIENCE 

VT_000_947 556 
Learning Experiences in Agricultural 
Occupations for Students of Voca- 
tional Agriculture, Poultry Proces- 
sing Plants. 

vT_000 955 557 
Learning Experiences in Agricultural 
Occupations for Students of Voca- 
tional Agriculture, Plant Nurseries. 

VT_000 956 558 
Learning Experiences in Agricultural 
Occupations for Students of Voca- 
tional Agriculture, Farm Supplies. 

VT 001 187 560 
Learning Experiences in Agricultural 
Cccupations for Students of Voca-~ 
tional Agriculture, Milk Processing 
Plant. 


VT_003 983 571 
Choosing the Livestock System. 

VT 004 156 579 
Livestock Breeding. 

vT 004 479 583 
Castrating, Docking, and Dehorning. 


LIVESTOCK PROCESSING OCCUPATIONS 

VT_001 187 560 
Learning Experiences in Agricultural 
Cccupations for Students of Voca- 
tional Agriculture, Milk Processing 
Plant. 


MACHINE TOOLS 


VT_002_ 893 ED (See Aug 68 RIE) 625 


Numerical Control of Machine Tools. 

VT 003 727 647 
Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit V, Milling 
Machine. 


Relsted Study Sheets, Job Sheets, 
Mathematics. Unit IV, Shaper. 
VT_003_733. 648 
Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit II, Drili Press. 
VT_003 736 649 
Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit ITI, Lathe. 


¥T_W3 737 593 
Management Group Instruction. 


MANAGEMENT AIDES 

VT 002 274 ED (See Aug '68 RIE) 603 
Management Aide in Low-Rent TIublic 
Housing Projects, A Suggested Train- 
ing Program. 


MANUALS 

VT 003 182 591 
Congratulations on Becoming e Train- 
ing Sponsor. 

VT 004 282 579 
A Guide to Parliamentary Practices. 


MARKETING 
VT _003 184 $92 
Newspaper Circulation. 


MATHEMATICS 

VT_003 185 627 
Industrial Technical Methematices I 
for Electricians. 

VT_003 188 629 
Industrial Technica? Mathematics II 
for Electricians. 

VT_003 190 630 
Basic Mathematics for Flectronics. 


MEAT 
VT_000_905 613 


Supervised Study Guide in Meat- 
cutting. 


VT 002 085 620 
Meat Cutting. 

MEAT CUTTERS 

VI_000 905 613 


Supervised Study Guide in Meat- 
cutting. 

VT_002 085 620 
Meat Cutting. 
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vt 004 458 ED (See Aug '68 RIE) 655 VI_003 977 $09 
Vocational Talent Exercises, Part A. Junior High School Metals. 
VT 004 459 ED (See Aug '68 RIE) 655 
Vocational Talent Exercises, Part B. MILK 
VT 004 4é0 ED (See Aug '68 RIE) 656 VT_ 001 18'; 


Vocational Talent Exercises, Part C. 
VT och 462 ED (See Aug (68 RIE} 656 
Vocational Talent Exercises, Part D. 
VT 004 464 ED (See Aug '68 RIE) 657 
Teacher Instructions for Vocational 

Taient Exercises. 

vt _ 004 467 ED (See Aug '68 RIE) 658 
Transportation Today and Tomorrow. 

VT_OO4 468 ED (See Aug '68 RIE) 658 
Tools and casic Machines. 

vT 004 470 ED (See Aug '68 RIE) 659 
Laboratory Training Exercises 1-10, 
Teacher and Student Manual. 

vT_0o4 471 ED (See Aug '68 RIE) 660 
Laboratory Training Exercises 11-18, 
Teacher and Students’ Manual. 


MERCHANDISING 
VT_000 127 590 
Sporting Goods. 


METAL MACHINING OCCUPATIONS 

VT_002 907 626 
A Guide for Use in Developing Train- 
ing Programs in Machine Shop. 

VT 003 492 635 
A Basic Plan for the Organization 
and Management of Instruction in 
Vocational Metal Trades. 

VI_003 727 647 
Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit V, Milling 
Machine. 

VT_003 729 648 
Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit IV, Shaper. 

VT_003 731 648 
Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit II, Drili Press. 


VT_003 734 649 


Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit I, Bench Work. 

VI_003 736 649 
Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit ITI, Lathe. 

VT 003 743 651 
Machines Shop Individual Study. 


Learning Experiences in Agricultural 
Occupations for Students of Voca-~ 
tional Agriculture, Milk Processing 
Plant. 

VT _003 994 573 
Judging Milk Sediment Discs and 
Milker Unit Heads. 


MOTOR VEHICLES 

VT 001 627 613 
Auto Mechanics Group Instruction, 
Instructor's Guide. 

VT 001 628 614 
Auto Mechanics Group Instruction, A 
Course of Study Designed for Stu- 
dents. 


VT 002 080 619 


Auto Mechanics Individual Study. 

VP_002 267 623 
Automotive Body Repairman. 

VT_002 761 625 
Auto Mechanics, Part I, Workbook. 

VT_002 990 627 
Auto Mechanics, Part IV, Workbook. 

VT_003 269 633 
Auto Body Repair, I. 

VT_003 270 633 
A Guide for Use in Developing Train-~ 
ing Programs in Vocational Autom- 
tive Mechanics. 

VT_003 49h 6% 
A Basic Plan for tie Organization 
and Management of Instruction in 
Vocational Au*cubile-Body Repair. 


VT 004 466 ED (See Aug '68 RIE) 65° 
The Automobile. 

NEWoP ADT 

wT €03 184 992 


Newspaper Circulation. 


NUMERICAL CONTROL 
VT_002 893 ED (See Aug '68 RIE) 625 
Numerical], Control of Machine Tools. 


iURSERY SCHOOLS 

VT_003 039 604 
The Play School in Teaching Child 
Development. 
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NURSERY WORKERS (HORTICULTURE) 

YT 000 955 557 
Learning Experiences in Agricultural 
Occupations for Students in Voca- 
tional Agriculture, Plant Nurseries. 


OATS 
VI_003 379 568 
Producing Oats. 


OCCUPATIONAL CHOICE 


VT_001 877 562 
Choosing an Occupation. 
VT_004 031 654 


Your Future Through Vocational 
Education. 


OCCUPATIONAL GUIDANCE 

VT_001 877 562 
Choosing an Occupation. 

vT_0o4 469 ED (See Aug '68 PAE) 659 
Occupations for You, Part One. 


OCCUPATIONAL HOME ECONOMICS 

VT 002 020 603 
Preparing for Employment in Child 
Cere Services in Pennsylvania 
Schools, 

VT 002 274 ED (See Aug '68 RIE) 603 
Management Aide in Low-Rent Public 
Housing Projects, A Suggested Train- 
ing Program, 

VT 004 654 ED (See Aug '68 RIE} 605 
Child Care and Guidance. 

VT_005_ O40 606 
Hospitality. 


OCCUPATIONAL INFORMATION 

VT_004 hé9 ED (See Aug '68 RIE) 659 
Occupations for You, Part One. 

VT_004 701 597 
Job Descriptioas, Retail Occupa- 
tions, Wholesale Occupations, 

Service Occupations. 


OCCUPATIONAL SURVEYS 

VT 002 833 564 
Suggestions for Planning a Community 
Occupational Survey. 


OFF FARM AGRICULTURAL OCCUPATIONS 

VT 001 417 561 
Related Instruction in Agricultural 
Occupations and Employment Experi- 
ence. 


vT_001 510 561 


Extending Instruction in Vocational 
and Technical Education in Agricul- 
ture to Off-Farn Agricultural Occu- 
pations. 
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OFFICE OCCUPATIONS 

VT 004 777 ED (See Aug ‘68 RIE) 586 
Stenographic, Secretarial, and Re- 
lated Occupations, Suggested Curric- 
uwla Guide, 


OFFICE OCCUPATIONS EDUCATION 

VT_002 310 ED (See Aug '68 RIE) 586 
Electronic Business Data Processing 
Peripheral Equipment Occupations, 
Suggested Curricula, 

VT 004 708 ED (See Aug '68 RIE) 587 
Suggestions for a High School Voca- 
tional Stenographer Program. 

VT_004 777 ED (See Aug ‘68 RIE) 588 
Stenographic, Secretarial, and Re- 
lated Occupations, Suggested Curric- 
ula Guide. 


OFFSET LITHOGRAPHY 

VI_001 663 614 
A Basic Plan for the Organ.caiion 
and Management of Instruction in Vo- 
cational Offset Printing. 

VT_002 ob2 616 
Offset Lithography. 


ORNAMENTAL HORTICULTURE 

VT_ 000 48h 554 
Selected Lists of References and 
Aids in Teaching Landscaping, Flori- 
culture, Ornamental Horticalture, 
Suburban Gardening. 

VT_001_ 133 ED 559 
Assistant Groundskeeper. 

VT_ 004 078 ED (See Sep '68 RIE) 577 
Selecting Trees for Home Planting. 


ORNAMENTAL HORTICULTURE OCCUPATIONS 
VT_003 967 570 
Resource Material for Lesson Plans 
in Greenhouse Management, Electri- 
cal Applications for Greenhouses. 
VT_0o4 10:, 57€ 
Laboratory Exercises for Pre-Employ- 
ment Laboratory Training in Green- 
house Operation, Vocationel Agri- 
culture Resource Unit. 


PAINTERS 
VT_002 089 622 
Painting and Decorating. 


PARLIAMENTARY LAW 
VT 004 282 579 
A Guide to Parliamentary Practices. 
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PERSONAL ADJUSTMENT 

VT_ 003 742 650 
General Related Study Guide, A 
Course of Study Designed for Stu= 
dents Enrolled in Cooperative Part- 
Time Vocational Education. 

VT 003 7h2 650 
General Related Study Guide, Coor- 
dinator'’s Manual. 


PERSONALITY 

¥T_003_ 265 992 
Career Development Unit «= Personal 
Development and Human Relations. 


PHONOGRAPH RECORDS 

Vr 004 029 654 
Vocational and Technical Education 
for a Changing World of Work. 

VT_004 032 654 
Your Future Through Vocational 
Education. 


Biueprint Reading and Sketching. 


PLANT IDENTIFICATION 

VT 003 267 567 
Six Selected Instructional Aids for 
Teachers of Agriculture. 


PLANT NUTRITION 

VT_002 531 563 
Vocational Technical Educational and 
Developuent Project, Washington 
State University. Programed Instruc- 
tion for Vocational Agriculture 
Teachers, 


PLANT PATHOLOGY 
VT 003 006 565 
Maize Dwarf Mosaic of Corn. 


PLASTICS 

VT_003_978 609 
Wood and Plastic. 

POULTRY 

VT 003 966 569 


Poultry Hatchery Employee. 


POULTRY HATCHERY EMPLOYEES 
VT_003 96 569 
Poultry Hatchery Employee. 


vr 004 460 


VT_004 469 
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POULTRY PROCESSING OCCUPATIONS 

Vi_000 947 556 
Learning Experiences in Agricultural 
Occupations for Students of Voca= 
tional Agriculture, Poultry Proces- 
sing Plants. 


PRACTICAL MATHEMATICS 


VT_003 265 632 
Mathematics I for Masons. 
VT_003 727 647 


Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit V, Milling 

Mach inee 

VT_003 729 648 
Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit IV, shaper. 

VT_003 7321 648 
Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit II, Drill Press. 

VT 003 734 649 
Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit I, Bench Work. 

VI_003 736 649 
Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit III, Lathe. 


PRESCHOOL CHILDREN 

VI 003 039 604 
The Play School in Teaching Child 
Development. 


PREVOCATIONAL EDUCATION 

VT 004 458 ED (See Aug "68 RIE) 655 
Vocational Talent Exercises, Part A. 

VT_004 459 ED (See Aug ‘68 RIE) 655 
Vocational Talent Exercises, Part B. 

ED (See Aug "68 RIE} 656 
Vocational Talent Exercises, Part C. 

VT 004 462 ED (See Aug *68 RIE) 656 
Vocational Talent Exercises, Part D. 

VT 004 464 ED (See Aug "68 RIE) 657 
Teacher Instructions for Vocational 
Talent Exercises. 

VT 004% 465 ED (See Aug '68 RIE) 657 
Transportation Long Ago. 


VT 004 466 ED (See Aug *68 RIE) 657 
The Automobile. 
VT 004 467 ED (See Aug ‘68 RIE) 658 


Transportation Today and Tomorrow. 

VT 00k 468 ED (See Aug "68 RIE) 658 
Toois and Basic Machines. 

ED (See Aug ‘68 RIE) 659 


Occupations for You, Part One. 
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vt 00k ° 0 ED (See Aug '68 RIE) 659 

~ Taboratory Training Exercises 1-10, 
Teacher and Student Manual. 

vr ook 471 ED (See Aug '68 RTE) 660 
Laboratory Training Exercises 11-18, 
Teacher and Students’ Manual 


PRINTERS 

VT 001 663 614 
A Basic Plan for the Organization 
and Management of Instruction in Vo- 
cational Offset Printing. 

VT 002 Oke 616 
Offset Lithography. 

VT 002 076 618 
Printing. 


PRINTING 
VT_002_076 618 
Printing. 


PROBLEM SOLVING 
VT QOL 203 602 
Spice Up Your Teaching with Variety. 


PROGRAM DEVELOPMENT 

VT 001 510 561 
Extending Instruction in Vocational 
and Technical Education in Agricul- 
ture to Off-Farm Agricultural Occu- 
pations, 


PROGRAM EVALUATION 


VT_003 512 MP 000 173 639 
Appraising Sefety Performance. 


PROGRAM GUIDES 

VT _ 004 491 ED (See Aug '68 RIE) 652 
Apprentices Education, Related In- 
struction for Apprentices, 

VT _004 694 ED (See Aug *68 RIE) 594 
A Two-Year Post-High School Distri- 
butive Education Progrem in the 
Wholesaling Pield. Report of the 
Ohio Wholesale Management Develop- 
ment Program, Manual I, Organizing 
and Conducting the Program. 


PROGRAM PLANNING ; 
VT 003 534 605 
Guidelines for Home Experiences. 


vT 004 654 ED (See Aug '68 RIE) 605 


Child Care and Guidance. 

vt 004 708 ED (See Aug *68 RIE) 587 
Suggestions for a High School Voca- 
tional Stenographer Program. 


PROGRAMED INSTRUCTION 

VT 004 633 ED (See Aug '68 RTE) 594 
Self-Study Program in Retail Store 
Operations, 


PROGRAMED UNITS 

VT O0OL 111 559 
Introduction to the Fundamentals of 
Fire Behavior. 

VT 002 531 563 
Vocational Technical Educational and 
Development Project, Washington 
State University. Programed Instruc- 
tion for Vocational Agriculture 
Teachers. 


PRUNING 

VT_O3 378 568 
Pruning and Training Bramble Fruits 
and Highbush Blueberries. 


PUBLIC RELATIONS 

VT OO 029 654 
Vocational and Technical Education 
for a Changing World of Work. 


PURCHASING 
VT_004 698 596 
Fundamentals of Buying. 


QUESTIONNAIRES 

VT 002 833 564 
Suggestions for Planning a Commmnity 
Occupational Survey. 


RADIATION ( 168 ) 638 

vT_003 503 ED (See Jul RIE 
Industrial Radiography Course, In- 
structor's Guide, Volume II, 

VT_003_565 LD O15 271 642 
Industrial Radiography Course, In- 
structor's Guide, Volume I, 


RaDIO 

VT 002 612 623 
Radio and Television Servicing. 

vr 003 388 634 


Radio and Television Servicing. 


RADIOGRAPHERS 

VT 003 503 ED (See Jul '68 RIE) 63. 
Industrial Radiography Course, In- 
structor's Guide, Volume II. 

vT_003 565 ED 015 271 642 
Industrial Radiography Course, In- 
structor's Guide, Volume I. 
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Emergency Victim Care and Rescue, 
Textbook for Squadmen. 

VT_004 066 ED (See Jul '68 RIE) 600 
Emergency Victim Care and Rescue, 
Instructor's Manual. 


RESOURCE MATERIALS 
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READING VT_001_143 602 
VT_OO4 465 ED (See Aug '68 RIE) 657 National Standard Check List for 


Teaching Home Safety. 


VI 004 466 ED (See Aug '68 RIE) 657 VT_003 013 566 
The Automobile. Safety in the Agricultural Mechanics 
VT O04 467 ED (See Aug '68 RIE) 658 Shops. 
Transportation Today and Tomorrow. VI 003 509 MP 000 170 638 
VT_0O4 468 ED (See Aug '68 RIE) 658 Rigging Cargo Gear. 
Tools and Basic Machines. VT_003_510 MP 000 171 638 
Introduction to Industrial Safety. 
' REFERENCE BOOKS Vr_003 521 MP 000 172 639 
{ VT_003 006 565 Accident Cost Control. 
Maize Dwart Mosaic of Corn. vzr_003 512 MP 000 173 639 
VT 003 O11 565 Appraising Safety Performance. 
Cap:talism, Socialism, and VT_003_ 514 MP 000 175 640 
Communism. Basic Principles of Machinery Safe- 
guarding. 
REPAIR VI_003 515 MP 000 176 640 
VT_003 381 569 Demolition. 
: Smill Engines, Repair and Overhaul. VT_003 516 MP 000 177 641 
} Safety Inspection Procedures. 
RESCUE VI_003 518 MP 000 179 641 
VI_000 697 ED (See Jul '68 RIE) 600 Personal Protective Equipment. 


SAFETY EQUIPMENT 
VI_003 514 MP 000 175 640 
Basie Principles of Machinery Safe- 


guarding. 
VT_003_518 MP 000 179 641 
Personal Protective Equipment. 


V?P_003 503 ED (See Jul '68 RIE) 638 
Industrial Radiography Course, In- SAFETY INSPECTION 
structor's Guide, Volume II. VT_003 516 MP 000 177 641 
Safety Inspection Procedures, 
RESOURCE UNITS 
VT OG0 549 608 SALES OCCUPATIONS 


Industrial Arts and Vocational Edu- 
cation, Safety Manual. 

VT_003 967 570 
Resource Material for Lesson Plans 
in Greenhouse Management, Electri- 
eal Applications for Greenhouses. 


VT_004 700 597 
Distributive Education Guidelines 
for Yraining Plans. 

VT_004 701 597 
Job Descriptions, Retail Occupa- 
tions, Wholesale Occupations, 

Service Occupations. 


RETAILING 
VT 002 O61 590 SCHOOL SHOPS 
Hardware Retailing. VT_003 013 
VI_004 633 ED (See Aug '68 RIE) 594 Safety in the Agricultural Mechanics 


Self-Study Program in Retail Store 
Operations. 

VT_004 698 596 
Fundamentals of Buying. 


RIGGING 
VT 003 509 MP 000 170 638 
Rigging Cargo Gear. 


SAFETY 

VT 000 549 608 
Industrial Arts and Vocational Edu- 
cation, Sarety Manual. 


Shops. 


SERVICE OCCUPATIONS 

vT_004 700 597 
Distributive Education Guidelines 
-or Training Plans. 

VT_004 7OL 597 
Job Descriptions, Retail Occupa- 
tions, Wholesale Occupations, 

Service Occupations. 
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SHEEP STUDENT EXPERIENCE 
VT 004 480 58h VT_003 534 605 


Caring for the Sheep Breeding Flock. 
SHEET METAL WORK 


VT 002 O77 619 
Sheet-Metal. 
VT_003_ 493 636 


A Basic Plan for the Organization 
and Managenent of Instruction in 
Vocational Sheet Metal. 


SHEET METAL WORKERS 


VT 002 O77 619 
Sheet-Metal. 
VT_ 003 493 636 


A Basic Plan for the Organization 
end Management of Instruction in 
Vocational Sheet Metal. 


SHOPLIFTING 
VI 003 724 592 
Shoplifting Prevention Clinic. 


SKILLED OCCUPATIONS 

VT_004 492 ED (See Aug '68 RIE) 652 
Apprentice Education, Related In- 
struction for Apprentices. 


SOIL CONSERVATION 

VT 002 788 564 
Soils Unit, Soil Management for 
Efficient Land Use. 


SOIL SCIENCE 

VT 003 267 567 
Six Selected Instructional Aids for 
Teachers of Agriculture. 

VT 0Ob 47h 581 
Soil Texture. 


SPORTS EQUIPMENT 
VT_000 1°07 590 
Sporting Goods. 


STENOGRAPHERS 

VT_004 708 ED (See Aug '68 RIE) 587 
Suggestions for a High School Voca- 
tional Stenographer Program. 


STENOGRAPHY 

VT 002 728 586 
Shorthand I (First Year), Course 
Guide. 


STEVEDORES 


VT_003 509 MP 000 17C 638 


Rigging Cargo Gear. 


Guidelines for Home Experiences. 


STUDY GUIDES 

VT 000 1°27 590 
Sporting Goods. 

VT 000 4bo 612 
Supervised Study Guide in Cabinet~ 
making. 

VT _00O 714 612 
Electronics, 

VT_000 905 613 
Supervised Study Guide in Meat- 
cutting. 

VT 001 133 ED 016 034 5359 
Assistant G. oundskeeper. 

VT_002 628 614 
Auto Mechanics Group Instruction, A 
Course of Study Designed for Stu- 
dents. 


VT 002 Oh2 616 
Offset Lithography. 

VT 002 050 617 
Chef. 

VT 002 062 590 
Hardware Retailing. 

VT 002 O72 617 
Cabinetmaking. 

VT 002 076 618 
Prin*ing. 

VT 002 077 619 
Sheet-Metal. 

VT 002 080 619 
Auto Mechanics Individual Study. 

VT 002 085 620 
Meat Cutting. 

Wr 002 086 621 


“Building Trades, A Course of Study 
Designed for Students. 


Vi_ov2_089 622 
Peinting and Decorating. 
VT C02 097 622 


Institutional Food Service Super- 
visor. 


VT_002 612 623 
Radio and Television Servicing. 

VT_ 002 761 625 
Auto Mechanics, Part I, Workbook. 

vT_002 940 626 
Carpentry, Cabinet and Millwork. 

VT_002 990 627 
Auto Mechanics, Part IV, Workbook. 

VT 003 184 592 
Newspaper Circulation. 

VT 003 185 627 


Industrial Technical Mathematics I 
for Electricians. 


SUBJECT INDEX 
Page Page 
VT_003 187 629 VT_003 736 649 


Basic Vacuum Tube and Transistor 
Theory for Electronics. 

VT_ 003 188 629 
Industrial Technical Mathematics ITI 
for Electricians. 

vt 003 192 631 
Bagic Vacuum Tube and Transistor 
Application for Electronics. 


VT 003 193 631 
Blueprint Reading and Sketching. 

VT_003 266 632 
The Framing Square. 

Wr_003 268 632 
Mathematics I for Masons. 

VT_003 269 633 
Auto Body Repair, I. 

VT_003 388 634 
Radio and Televsion Servicing. 

VI_003 625 643 


Basic Electricity Series, No. A 
(First Year), Apprentice Training 
in Electrical Work Related Instruc- 
tional Material, Assignment Sheets 
and Information She >ts. 

IT_003 627 644 
Basic Electricity Series, No. B 
(Second Year), for Apprentices Em- 
ployed in Electrical Work, Assign- 
ment Sheets and Information Sheets. 

VT_003 629 645 
Basic Electricity Series, No. C 
(Third Year), Apprentice Training 
in Electrical Work, Related Instruc- 
tional Material, Assignment Sheets 
and Information Sheets. 

VT_003 631 646 
Basic Electricity Series, No. D 
(Fourth Year), Electrical Apprentice 
Technical Training Program, Assign- 
ment Sheets and Information Sheets. 

VT_003 727 647 
Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit V, Milling 
Machine. 

VT_003 729 648 
Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit IV, Shaper. 

VT_003 731 648 
Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematicse Unit II, Drill Press. 

VT_003 734 649 
Basic Machine Shop Training Course 
Related Study Sheets, .fob Sheets, 
Mathematics. Unit I, Beich Worke 


Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit III, Lathe. 


VT_003 737 593 
Management Group Instruction. 
VT_003 741 650 


General Related Study Guide, A 
Course of Study Designed for Stue 
dents Enrolled in Cooperative Part- 
Time Vocational Education. 

VT_003 742 650 
General Related Study Guide, Coor- 
dinator's Manual. 

VT_003 743 651 
Machines Shop Individual Study. 

VT 004 633 ED (See Aug *68 RIE) 594 
Self-Study Program in Retail Store 
Operations. 


SWINE 

VT_003 986 572 
Swine Feeds and Feeding. 

VT 004 070 573 
Selecting and Purchasing Hogs. 

VT_00h 072 574 


Caring for the Swine Herd During 
Breeding ard Gestation. 


TEACHING GUIDES 

VT 000 574 559 
Farm Business Management, Financing 
Production Agriculture. 


VT_000 924 556 
Tractor Operation and Maintenance. 

VT_000 951 557 
Electricity on the Farm. 

VT 001 006 558 
Small Gas Engines -- Maintenance and 
Repair. 

VT 001 627 613 


Auto Mechanics Group Instruction, 
Instructor's Guide. 

VT G02 020 603 
Preparing for Employment in Child 
Care Services in Pennsylvania 
Schools. 

VT_002 087 621 
Building Trades, Instructor's Guide. 


VT 002 454 ED (See Aug '68 RIE) 604 
Planning for the Year, the Unit, the 
Daily Lesson. 

VT 002 728 


Shorthand I (First Year), Course 
Guide. 

VT 002 833 564 
Suggestions for Planning a Commnity 
Occupational Survey. 

VT_002 893 ED (See Aug "68 RIE) 625 


Numerical Control of Machine Tools. 
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VT 004 464 


vT_0O4 471 
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Page Page 
VT 003 186 628 TEACHING METHODS 
Carpentry, Building Trades Area. VT O01 203 602 


VT 003 191 630 


Basic A-C D-C for Electronics. 


VT_003 265 592 


Career Development Unit -- Personal 
Development and Human Relations. 


VT 003 515 MP 000 176 640 
Demolition. 
VT 003 565 ED O15 271 642 


Industrial Radiography Course, In- 
structor's Guide, Volume I. 

Vr_003 624 642 
Basic Electricity Series, No. A 
(First Year), Related Training for 
Electrical Apprentices, Instructor's 
Manual. 

VT_003 626 643 
Basic Electricity Series, No. B 
(Second Year), Related Training for 
Electrical Apprentices, Instructor's 
Manual. 

VT_003 628 644 
Basic Electricity Series, No. C 
(Third Year), Related Training for 
Electrical Apprentices, Instructor's 
Manual. 

VT 003 630 645 
Basic Electricity Series, No. D 
(Fourth Year), Related Training for 
Electrical Apprentices, Instructor's 
Manual. 


VT_003_724 592 
Shoplifting Prevention Clinic. 

VT_003 996 587 
Teaching Typing. I. 

VT 004 066 ED (See Jul '68 RIE) 600 


Emergency Victim Care and Rescue, 
Instructor's Manual. 


VT 004 103 578 


Laboratory Exercises and Lesson 

Plans for Pre-Employment Laboratory 

Training in Agricultural Machinery 

Service and Repair. 

ED (See Aug '68 RIE) 657 
Teacher Instructions for Vocational 
Talent Exercises. 

vT ook 470 ED (See Aug *68 RIE) 659 


Laboratory Training Exercises 1-10, 


Teacher and Student Manual. 

ED (See Aug ‘68 RIE) 660 
Laboratory Training Exercises 11-18, 
Teacher and Students* Manual. 


vT ook 601 593 


Principles of Credits and Collec- 


tions. 
vT 004 806 609 


Teacher Guide for Airbrush. 


VT 003 503 


Spice Up Your Teaching with Variety. 


TEACHING TECHNIQUES 


VT_000_923 602 


Tips for Teaching Life and Health 


insurance. 
VT 001 203 602 


Spice Up Your Teaching with Variety. 
VT O04 702 598 


Educational Media for Distributive 
Education. 


TECHNICAL EDUCATION 


VT 001 543 654 


Study of Selected Curricula in Tech- 
nical Education in Public Junior 
Colleges. 

ED (See Juk "68 RIE) 638 
Industrial Radiography Course, In- 
structor'’s Guide, Volume II. 

vT 005 421 ED (See Aug '68 RIE) 662 
Abstracts of Instructioral Materials 
in Vocational and Technical Educa- 
tion, Spring 1968. 

VT 005 422 ED (See Aug '68 RIE) 662 


Microfiche Collection of Documents 


Reported in Abstracts of Instruc- 
tional Materials in Vocational and 
Technical Education, Spring 1968. 


TELEVISION REPAIRMEN 


VT_002 612 623 
Radio and Television Servicing. 
VT_003 388 634 


Radio and Television Servicing, 


TEST CONSTRUCTION 


VT_ooo 48h 554 


Selected Lists of References and 
Aids in Teaching Landscaping, Flori- 
culture, Ornamental Horticulture, 
Suburban Gardening. 


TEXTBOOKS 


V2_000 127 590 


Sporting Goods. 

vT_000 697 ED (See Jul '68 RIE) 600 
Emergency Victim Care and Rescue, 
Textbook for Squadmen. 

VT_ 001 996 562 
Financing Farming Activities. 

VT_003_006 565 
Maize Dwarf Mosaic of Corn. 

VT 003 O11 565 
Capitalism, Socaalism, and 
Communism. 
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SUBJECT INDEX 
Page Page 
VT 003 013 566 VT 004 O77 577 


Safety in the Agricultural Mechanics 
Shops. 

VT_003 184 292 
Newspaper Circulation. 

VT 003 266 632 
The Framing Square. 

VI_003 373 567 
Simplifying Farm Work. 

VT _003 378 568 
Pruning and Training Bramble *ruits 
and Highbush Blueberries. 

VI_003 379 568 
Producing Oats. 

VT 003 381 569 
Smal2 Engines, Repair and Overhaul. 

VI_003 509 MP O00 170 
Rigging Cargo Gear. 

VT_003 713 608 
State Adopted Textbooks for Indus~ 
trial Arts in Indiana. 


VT 003 887 569 
Cern Insects. 

VT 003 966 569 
Poultry Hatchery Employee. 

VT 003 he 571 


Soil Liming, A Key to Better Farm- 
ing. 

VI_003 983 571 
Choosing the Livestock System. 

vr _003 984 572 
Planning & Fertilizer Program. 

VT_003 986 572 
Swine Feeds and Feeding. 

Vr_003 987 572 
Insect Pests of Illinois Trees and 


Judging Milk Sediment Dises and 
Milker Unit Heads. 


VT 00k 070 573 
Selecting and Purchasing Hogs. 
VT 00" O71 574 


Caring for the Swine Herd During 
Breeding and Gestation. 

VT 004 O72 574 
Making Estimates of Crop Production 
and Its Value. 

vT_ 004 073 575 
Balancing the Labor Supply and the 
Parr Business. 


VT 004 O74 515 
The Storage Battery. 
VT_ 004 075 ED (See Atte "68 RIE) 576 


Engine Compression and Cylinder 
Leakage Testing. 

VT 004% 076 576 
Recommending Potassium Fertilizers. 


Controlling Insects of Vegetable 
Crops. 
VT 004 078 ED (See Sep '68 RIE) 577 
Selecting Trees for Home Planting. 
VT_oo4 103 578 
Laboratory Exercises and Lesson 
Plans for Pre-Employment Laboratory 
Training in Agricultural Machinery 
Service and Repair, 


VT_0O4 156 579 
Livestock Breeding. 

VT 004 466 ET {S7e Aug '68 RIE) 657 
The Automobile. 

vt 004 467 ED (See Aug "68 RIE) 658 


Transportation Today and Tomorrow. 

vr ook 468 ED (See Avg ‘68 RIE) 658 
Tools and Basic Machines. 

vt 004 469 ED (See Aug °68 RIE) 659 
Cccupations for You, Part One. 

VI 004 472 580 
Approved Practices for the Corn 
Enterprise. 

vr_004 473 580 
Approved Practices for Alfalfa. 

VT 004 474 581 
Soil Texture. 

vr 004 475 581 
Electrical Wiring -- Procedures and 
Exercises. 

VT_004 476 582 
Electrical Wiring, Fundamentals and 
Planning. 


vt 008 477 582 
Choos the Specific Crops to Grow. 
VT 004 47 583 

Developing the Land-Use Plan and 
Field Layout. 
vr_004 479 583 


Castrating, Docking, and Dehcrning. 
vr 004 480 584 
Caring for the Sheep Breeding Flock. 


TIME BLOCKS 

vr 004 708 ED (See Aug "68 RIE) 587 
Suggestions for a High School Voca- 
tional Stenographer Program. 


TRACTORS 
Vt_000 924 556 
Tractor Operation and Maintenance. 


TRADE AND INDUSTRTAL EDUCATION 

VT_000 4ho 612 
Supervised Study Guide in Cabinet- 
making. 

vT_000_ 549 608 
Industrial Arts and Vocational Edu- 
cation, Safety Manual. 
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SUBJECT INDEX 
Page Page 
VT 000 714 612 VT_002 990 627 
Electronics. Auto Mechanics, Part IV, Workbook. 
VI_000 905 613 VT _003 185 627 
Supervised Study Guide in Meat- Industrial Technical Mathematics I 
cutting. for Electricians. 
VI_003 627 613 VT_003_ 186 628 
Auto Mechanics Group Instruction, Carpentry, Building Trades Area. 
Instructor’s Guide. VT _003 187 629 


VT O01 628 614 
Auto Mechanics Group Instruction, A 
Course of Study Designed for Stu- 
dents. 

VI_001 663 614 
A Basic Plan for the Organization 
and Management of Instruction in Vo- 
cational Offset Printing. 

VT_001 829 615 
Mechanic, Electronic (Industrial). 

VT_002 ob2 616 
Offset Lithography. 

VT_602 045 616 
Electrical Appliance Servicing Group 
Instruction. 


VT_002 050 617 
VT_002 O72 617 


VI_002 076 618 
VI_002 077 619 


VT 002 080 619 
Auto Mechanics Individual Study. 

VT 002 085 620 
Meat Cutting. 

VT 002 086 621 
Building Trades, A Course of Study 
Designed for Students. 


VI 002 087 621 
Building Trades, Instructor's Guide. 
VI 002 622 

inting and Decorating. 
VT_002 097 622 


Institutional Food Service Super~ 
visor. 


VI 002 267 623 
Automotive Body Repairman. 

VT 002 612 623 
Radio and Television Servicing. 

VT 002 687 624 


A Basic Plan for the Organization 
and Management of Instruction in 
Vocational Bricklaying. 


VT_002 761 625 
Auto Mechanics, Part I, Workbook, 
VI_002 907 626 


A Guide for Use in Developing Train- 
ing Programs in Machine Shop. 

VT_002 940 626 
Carpentry, Cabinet and Millwork. 


Basic Vacuum Tube and Transistor 
Theory for Electronics. 

VT 003 188 629 
Endustyvial Technical Mathematics IT 
for Electricians. 

¥r_003 19 630 
Basic Mathematics for Electronics. 

Vt_003 191 630 
Basic A-C DeC for Electronics. 

VT_003 192 631 
Basic Vacuum Tube and Transistor 
Application for Electronics, 

VT _ 003 193 631 
Blueprint Reading and Sketching. 

VT 003 266 632 
The Framing Square. 

VT_003 268 632 
Mathematics I for Masons. 

VT_003 269 633 
Auto Body Repair, I. 

VT_003 270 633 
A Guide for Use in Developing Train- 
ing Programs in Vocational Automo- 
tive Mechanics. 


VT_003_ 368 634 
Radio and Television Servicing. 
VT_003 491 635 


A Guide for Use in Developing Train- 
ing Programs in Vocational Welding 
(Combination). 

VT_003 492 635 
A Basic Plan for the Organization 
and Management of Instruction in 
Vocational Metal. Trades. 

VT_ 003 943 636 
A Basic Plan for the Organization 
end Management of Instruction in 
Vocational Sheet Metal. 

VT_003_ 494 636 
A Basic Plan for the Organization 
and Management of Instruction in 
Vocational Automobile-Body Repair. 

VT _003 495 637 
A Basic Plan for the Organization 
and Management of Instruction in 
Vocational Diesel-Engine Mechanics. 

VT_003 503 ED (See Jul '68 RIE) 638 
Industrial Radiography Course, In- 
structor's Guide, Volume TI. 

VT 003 565 ED 015 271 642 
Industrial Radiography Course, In~ 
structor's Guide, Volume I. 


SUBJECT INDEX 
Page Fage 
V2 _003 62h 642 VT_003 734 649 


Basic Electricity Series, No. A 
(First Year), Related Training for 
Electrical Apprentices, Instructor's 
Manual. 

VG_003 625 643 
Basic Electricity Series, No. A 
(First Year), Apprentice Training 
in Electrical Work Related Instruc- 
tional Material, Assignment Sheets 
and Information Sheet. 

VT 003 626 643 
Basic Electricity Series, No. B 
(Second Year), Related Training for 
Electrical Apprentices, Instructor's 


VT_003 627 644 
Basic Electricity Series, No. B 
(Second Year), for Apprentices Bn- 
ployed in Electrical Work, Assign- 
ment Sheets and Information Sheets. 

VT_003 628 
Basic Electricity Series, Ne, C 
(Third Year), Related Training for 
Electrical Apprentices, Instructor's 
Manuel. 

VT_003 62 645 
Basic Electricity Series, No. C 
(Third Year), Apprentice Training 
in Electrical Work, Related Instruc- 
tional Material, Assignment Sheets 
and Information Sheets. 

VI_003_630 645 
Basic Electricity Series, No. D 
(Fourth Year), Related Training for 
Electrical Apprentices, Instructor's 
Manual. 

VT_003 631 6h. 
Basic Electricity Series, No. DB 
(Fourth Year), Electrical Apprentice 
Technical Training Program, Assign- 
ment Sheets and Information Sheets. 

VT_003 725 : 
Electronics Technology, Instrumen- 
tation Option, A 2-Year Post High 
School Curriculum. 6h 

VT_003 727 7 
Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit V, Milling 
Machine. ae 

VT _003 729 4", 
Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit IV, Shaper. 6he 

VT 003 731 
Basic Machine Shop Training Course 
Releted Study Sheets, Job Sheets, 
Mathematics. Unit II, Drill Press. 


Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit I, Bench Work. 

VT_003 736 649 
Basic Machine Shop Training Course 
Related Study Sheets, Job Sheets, 
Mathematics. Unit III, Lathe. 

VT_003 743 651 
Machines Shop Individual Study. 

vt ooh 491 ED (See Aug '68 RIE) 652 
Aporentice Education, Related In- 
struction for Apprentices. 


TRANSISTORS 


VT = 187 629 
Basic Vacuum Tube and Transistor 
Theory for Electronics. 


TRANSPORTATION 

VT 004 465 ED (See Aug '68 RIE) 657 
Transportation Long Ago. 

vt_ooh 467 ED (See Aug '68 RIE) 658 
Transportation Today and Tomorrow. 


TREES 
VT 004 078 ED (See Sep '68 RIE) 577 
Selecting Trees for Home Planting. 


TYPEWRITING 
VT_003 996 587 
Teaching Typing, I. 


VACUUM TUBES 

VT_003 3187 629 
Basic Vacuum Tube and Transistor 
Theory for Electronics. 


VOCATIONAL ADJUSTMENT 

VT_003 741 650 
General Related Study Guide, A 
Course of Study Designed for Stu- 
dents Enrolled in Cooperative Part- 
Time Vocational Education. 


VT_003 742 650 
General Related Study Guide, Coor- 
dinator's Manual, 


VOCATIONAL AGRICULTURE 

VT_000 573 55h 
Farm Business Manas :ment, A Sample 
Procedure for Organizing Course Out- 
lines. 

VT _000 574 225 
Ferm Business Management, Financing 
Production Agriculture. 

VT 000 860 395 
A List of Teaching Materials. 
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SUBJECT INDEX 
Page Page 
Vr_000_ 894 555 VT 002 788 


Forestry, Two-Year High School 
Course in Vocational Agriculture. 


VT_000 92h 556 
Tractor Operation and Maintenance. 
VT_000_ 947 5H 


Learning Experiences in Agricultural 
Occupations for Students of Voca- 
tional Agriculture, Poultry Proces- 
sing Plants. 


yr 000 951 557 
Electricity on the Farm. 
NT_900 955 557 


Learning Experiences in Agricultural 
Occupations for Students of Voca- 
tional Agriculture, Plant Nurseries. 

VT_000_956 558 
Learning Experiences in Agricultural 
Occupations for Students of Voca- 
tional Agriculture, Farm Supplies. 

VT_001 006 558 
Small Gas Engines «- Maintenance and 
Repair. 

yr 001 032 559 
List of Recent Bulletins Selected 
for Use in Arizona Departments of 
Vocational Agriculture. 


wr 001133 Ss ED 559 
Assistant Groundskeeper. 
VT 001 187 560 


Learning Experiences in Agricultural 
Occupations for Students of Voca~ 
tional Agriculture, Milk Processing 
Plant. 

VT 001 234 560 
Efficiency Factors and Preduction 
Goals for Vocational Agriculture 
Enterprises in West Virginia. 

vr 001 417 561 
Related Instruction in Agricultural 
Occupations and Employment Experi- 
ence. 

Vr_001 510 561 
Extending Instruction in Vocational 
and Technical Education in Agricul- 
ture to Off-Farm Agricultural Occu- 
pations, 


VT OOL 996 562 
Financing Farming Activities. 
VT_002 531 563 


Vocational Technical Educational and 
Development Project, Washington 
State University. Programec Instruc- 
tion for Vocational Agriculture 
Teachers, 

VT_002 726 563 
A Guide for Developing Courses of 
Instruction in Vocational Agricul- 
ture Uepartments of West Virginia. 


Solls Unit, Soil Management for 
Efficient Land Use, 
VT _002 833 564 
Suggestions for Planning a Community 

Occupational Survey. 


Vr_002 932 ED (See Aug ‘68 RIE) 564 
dscaping Your Home, 

VT_003 006 565 
Maize Dwarf Msaic of Corn. 

vr_003 013 565 
Capitalism, Socialism, and 
Communism. 

Vi 003 0. 5¢6 
Safety in the Agricultural Mechanics 
Shops, 


vT_003 021 566 
Agricultural Preduction. 
Vr_003 267 7 


Six Selected Instructional Aids for 
Teachers of Agriculture. 

vu_003 373 567 
Simplifying Farm Work, 

¥E 003 378 
Pruning and Training Bramble Fruits 
and Highbush Blueberries. 


VI_003 379 568 
Producing Oats. 
yr _003 381 569 


Small Engines, Repair ena Overhaul. 


VT_003 887 569 
Corn Insects, 


VT_003_ 966 569 
Poultry Hatchery Employee. 
vr_003 967 570 


Resource Material for Lesson Plans 
in Greenhouse Management, Electri- 
cal Applications for Greenhouses. 


VT_003 982 571 


oa Liming, A Key to Better Farm- 

Vr_003 983 571 
Choosing the Livestock System. 

VT_003 964 572 
Planning a Fertilizer Program. 

VT_003 986 572 
Swine Feeds and Feeding. 

VT_003 987 572 
Insect Pests of Illinois Trees and 
Shrubs. 

VT_003 994 573 
Judging Milk Sediment Discs and 
Milker Unit Heads, 


VT 004 070 573 
Selecting and Purchasing Hogs. 
VT_Oo4 072 574 


Caring for the Swine Herd During 
Breeding and Gestation. 


SUBJECT INDEX 
Page Page 
VT 004 O72 574 VT 004 460 ED (See Aug ‘68 RIE) 656 


Making Estimates of Crop Production 
and Its Value. 


VT_ 004 073 979 
cing the sabor Supply and the 
Farm Business, 


VT 004 O74 575 
The Storage Battery, 
Vt_004 075 ED (See Aug '68 RIE) 576 


Engine Compression and Cylinder 
Leakage Testing. 


VT_004 076 576 
Recommending Potassium Fertilizers. 

VT_ 004 077 577 
Controlling Insects of Vegetable 
Crops. 

VT 0O4 078 ED (See Sep ’68 RIE) 577 


Selecting Trees for Home Planting. 

VT_004 103 573 
Laboratory Exercises and Lesson 
Plans for Pre-Employment Laboratory 
Training in Agricultural Machinery 
Service and Repair. 

VT_004 104 578 
Laboratory Exercises for Pre-Employ- 
ment Laboratory Training in Green- 
house Operation, Vocational Agri- 
culture Resource Unit. 

VT_OO4 156 579 
Livestock Breeding. 

VT OOk 282 579 
A Guide to Parliamentary Practices. 

Vt_oo4 472 
Approved Practices for the Corn 
Enterprise. 

VT_oo4 473 580 
Approved Practices for Alfalfa. 

Vt_ook 474 581 
Soil Texture. 

Vt_00% 475 581 
Electrical Wiring -- Procedures and 
Exercises. 


Vt_ 004 476 582 
Electrical Wiring, Fundamentals and 
Planning. 

VT 004 477 582 


Choosing the Specific Crops to Grow. 
ve ook 478 

Developing the Land-Use Plan and 

Pield Layout. 


mip 58: 
Ca.trating, Docking, and Dehorning. 
vt 004 480 564 


Caring for the Sheep Breeding Flock. 


VOCATIONAL APTITUDE 
VT 004 458 ED (See Aug ’68 RIE) 655 
Vocational Talent sagged Part A. 


Vr_0O4 459 ED (See Aug "68 RIE) $5. 
Vocational Talent Exercises, Part B,. 


Vecational Talent Exercises, Part C, 


VT 004 462 ED (See Aug '68 RIE) 656 
Vocational Talent Exercises, Part D, 
VT 004 464 ED (See Aug '68 RIE) 657 
Teacher Instructions for Vocativnal 

Talent Exerciscs, 

VT 004 470 ED (See Avg '68 RIE) 659 
Latoratory Training Exercises 1-10, 
Teacher and Student Manual. 

Vt Cob 471 (See Aug ‘68 RIE) 660 
Laboratory Training Exercises 11-18, 
Teacher and Students’ Manual, 


VOCATIONAL EDUCATION 

Vt_003 742 650 
General Related Study Guide, A 
Course of Study Designed for Stu- 
dents tmrolled in Cooperative Part- 
Time Vocational Educavion. 

Vt_003 7h2 650 
General Related Study Guide, Coor- 
dinator’s Manual. 

VT Ook 029 654 
Vocational and Technical Education 
for a Changing World of Werk. 

Vt_0Ok 031 654 
Your Future Through Vocational 
Education. 

Vt_005 422 ED (See Aug '68 RIE) 662 
Abstracts of Instructional Materials 
in Vocational end Technical Educa- 
tion, Spring 1968. 

Vt_005 422 ED (See Aug ‘68 RIF) 6€2 
Microfiche Collection of Documeaits 
Reported in Abstracts of Instruc- 
tional Materials in Vocational and 
Technical Education, Spring 1968, 


WELDERS 

Vt_003 492 635 
A Guide for Use in Developing Train- 
ing Programs in Vocational Welding 

(Combination). 


WELDING 

Vt_003 491 635 
A Guide for Use in Developing Train- 
ing Programs in Vocational Welding 
(Combination). 


WHOLESALING 

Vt_004 694 ED (See Aug ’68 RIE) 594 
A Two-Year Post-High School Distri- 
putive Education Program in the 
Wholesaling Field. Report of the 
Chio Wholesale Management Develop~- 
ment Program. Manual I, Organizing 
and Conducting the Program. 
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Bulletins, circulars, textbooks, films, filmstrips, slides, and. 
commercial materials for use in teaching landscaping, Floriculture, 
ornamental horticulture, or suburban gardening are Tisted in the a 
first section of the document. Commercial materials and textbooks, 
United State Department of Agriculture a j university publications 
are included, The Source, cost, and other information are given 

for each item. The second section is a guide for preparing 
objective-type test questions for examinations in agriculture. It 

is intended for classroom teacher use and discusses purpose, 
classification of the question, difficult: level, item construction, 
the probion, answers, group questions, multiple choice, master list, 
matching, and general precautions. Examples are included. (RW) 
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Area: Landscaping 
Sub-Area: Lawns 


1, BULLETINS AND CIRCULARS 


source Cost Comments 


Better Lawns G51 


USDA Home & Garden Bul. | Free | Order from Supt. of 
| Documents 


Lawn Insects: How 


| 
| 
t 
t 
i 
i 


i 
USDA Home & Garden Bul, | Free | 
| 


— =x 
pee A 


1863 Cornell Recom- 


| : 
Home Lawns i E922 
| mendations for Turf- , 


grass 


i 
i 
to Control Them | GO3 | 
_ Manual of the Grasses: 

of the U. S. ' 200 | USDA Misc. Publication | 25¢ | 
i 
Controlling Lawn ‘ | | 
Weeds with Herbicidey 79 | USDA Home & Garden Bul, }| Free | 
oe: | 

Cornell Extension Bul, 5¢ Order from Mailing 
; | | | Room, Stone Hall 

i} Ground Covers | E1064] Cornell Extension Bul. 5¢ 


” Beautiful Lawn 


You Can Have A | 
| 1079 | Cornell Extension Bul, 


2, TEXTBOOKS 


| | } Year Pub, & 
Title I Author Publishers : No. of Pages 
S| 
Turf Management | Musser McGraw-Hill Co. | $7.00 


Ground Cover Plants ! D, Wyman | The MacMillan Co, | 1956 
——E—EEE—E SS eee | 


: 3, FILMS, FILMSTRIPS AND SLIDES 
= 3 7 


j 
Title Descriotion Source Cost Comments 


eee ee eee eS nes eee een 


. 
4 ete 1 


Lawn Care and Lawn 30¢/ 


: | 
Problems | Slide Set L7 { Cornell Film Library |day | 51 slides 
eee eee: See ee S| | 


4, COMMERCIAL MATERIALS 


Description Source 


Planting Turf U, S. Army Corps | 
| of Engineers | 
Manual i'U, S. Government | 


| EM 1110-14321 | Printing Office | : 
es 


. », OTHER SUITABLE REFERENCES 


{ 


Title Description Source 


Charts 
22 x 28 color 


Grass Identification 


Charles Williams, Regional Co., 
Charts A 


g. Agent, 612 State Street, 
chenectady, New York 


ee 


Area: Landscaping 


Sub-Area: Design 
i. BULLETINS AND CIRCULARS 


Source Comments 


_ Development of the 
Farmstead Land- Source 


| College of Education, 
scape Pnit | Bureau of Educ, Research 


t Michigan State Univ, , 


$1,00; East Lansing, Michiga 
i ! ; 
Farmstead Land- lAppr. | 
scaping ‘Prac. : Deot, of Teacher Education Sgle, ' Michigan State "Iniv, 
List | free | 
: { 
Border Planting | 
and Outdoor | Order from Mailing 
Living Rooms | E813 | Cornell Extension Bul, :10¢ =| Room, Stone Hall 
_ Landscape ! | 
Steep Slopes E749 | Cornell Extension Bul, 1 5¢ 
- The Rock Garden - E403 Cornell Extension Bul, ,15¢ | 
: I 
Outdoor Fireplaces |! E612 i Cornell Extension Bul. ' 5 
Driveways and | 


Sidewalks | E693 | Cornell Extension Bul, 


| | 


oO 
Oo 


3 | 
1, BULLETINS AND CIRCULARS (Continued) | 


t 
Source Comments | 


Landscaping the 


| Order from the Supt, | 


a I 
Farmstead 1189 !USDA Voc. Educ. Pul. 1 30¢ ' of Documents 

| 
Planning and Con-. ' ) | 
struction Refer - | | | Order trom State Univ. 
ences ior Land- | College of Forestry, 
scane Architects ul. 30) Dept. of Forest Extension sQ¢ Syracuse 10, New York 


’ 2, TEXTBOOKS 


| i Year Pub, & 
Title | Q 'Cost | No. of Pages 


The Art of Home | 


j 1 
Landscaping 'G, Ecklo | FP, W. Dodge Co, | 1956 
t 4 
How To Landscape | 
Your Grounds Lioyd F, Johnson | A, T, DeLaMare Co, | 1945 
| ‘ 
Budget Landscaping ! C, B. Lees ; Holt, Rinehart = | 1960 
; Winston | 
| 
Approved Practices | 
_ in Beautifying the | 
Home Grounds . Norman Hoover : The Interstate | 1959 
| 
The Permanent | 
Garden | Norman Taylor ; D, VanNostrand Co, | 
The Everhlooming | | | 
Gar den : Norman Taylor ID Vv an Nostrand Co.! 


— ta os Cpgmae miei epee,” “BS Pama eA ence et SAF pk casts ~e a ii a i re ee tae 


3. FILMS, FILMSTRIPS AND SLIDES 


—— ” 


| i 
Z Title | Description Source ' Cost Comments 


Basic Techniques in Rent. | 
‘ Home Landscaping | 16ram sound Cornell Film Lib. ' $2.50 
Cornell Film Lib. | $2. 5 Color ~ 14 iain. 


30¢ / 
day 15 slides 


b/w - 12 min, 


Landscaping for the 
Future 


' 16mm sound 
| 


Home Grounds Im- 
provement | Slide Set L1 Cornell Fi'm Lib. 


| | 


nhw 
3. FILMS, FILMSTPIPS, AND SLIDES (Continued)___ 


at Title 


Description Source Comments 
Landscaping the Farm 


Home 


Slide Set L2 Cornell Film Lib. day 17 slides 


Landscape Plantings 


for Homesteads Slide Set L3 Cornell Film Lib. day 19 slides 


Foundation Plant- : 
i Slide Set L4 | Cornell Film Lib. day 24 slides 


ings 


- 4, COMMERCIAL MaTERIALS 


Title Description Source Comments 
American Assoc. of | 
Nurserymen, Inc., | 25¢ 
835 Southern Bldg. , 


‘ Washington 5, D. C, 


The Standard for | 
Home Landscaping | Bulletin 


at ea a 


Area: Landscaping 
Sub-Area: Trees and Shrubs 


1. BULLETINS AND CIRCULARS 


Source Comments 


Home Propagaticn of 


Trees and Shrubs | 80 | USDA Home & Garden Bul. | Supt. of Documents 

Maple Disease and | | | | : 

Their Control j 81 USDA Home & Garden Bul. | Be | : 
| 

Pruning Shade Trees | | | 

and Repairing | 7 

Their Injuries | 83 USDA Home & Garden Bul. | 10¢ } 
; 

Care of Damaged 

Shade Trees , 895 USDA Farmers Bulletin 15C 

Dutch Elm Disease | | 

and Its Control | AB193| USDA Aycic. Inf, Bul, 10¢ 


Transplanting 
Trees and Other | 
Woody Plants 1 Tree Preservation Bul. 25¢ 


« 
SS Ce 


A 


= SS Ne 


| Cost | Comments 


Mailing Room, Stone 


Trees for the Home 


Grounds 11096 ; Cornell Extension Bul. , o¢ | Hall. 
’ } ' | 4 
The Planting and | ; 
Care of Forcing 
Shrubs and Trees | 
for Indoor Bioom 1030 | Corneil Extension Bui, | 5¢ | 
* Shade Trees 185 | ‘ Cornell Extension Circular | | 
New Shrubs from ! 
Old By Layering £1006] Corneli Extension Bul, poe | 
} i : 
1962 Cornell Recom- ! : | ! 
mendations for Trees — | 
and Shrubs Cornell Extension Pub. VV 
| 
Notes on Woody | 
Fiant Materials for , : Dept. of Floriculture, 
Landscape Planting | _ Cornell University ' $1,.00! 
| Recipe for Tree ' College of Forestry, 
f Planting ; Syracuve _ Pree 
; = i : 
seedling Forest : , College of Forestry, | 
_ Trees . Syracuse Free 
Your Netive Shade ‘College of Forestry, | | 
Tre¢ . , Syracuse | : Free | 
Tree Pest Leaf- College of Forestry, 
lets Syracuse Free : 
| i ! . 
Tree Diseases in ' Coliege of Forestry, _ Dept. of Forest Ext. , 
NYS Plantations 1 44 Syracuse 80° ' College of Forestry 
Nursery Product ; Sgle ) Dept. of Agric, Econ. , 
Marketing eS: ' 4g, Econ, Res, Bul, i Free | Cornell University 
' t t 
Nursery Products ; 
' and New Home- | ‘Sgle } ; 
owners OF ‘Ag, Econ. Res, Bui. 1 Free | w 
' i 1 - 
Cornell's Home ; | 
Garden Guide for | | 
Oimamental Trees Ogle } Mailing Room, Stone 


and Shrubs Corn Extension Circular ‘Free | Hall 
‘ ee AS ae ee a ee (Se 


2, TEXTBOOKS ~6- 


———_—_—— 
' Yoo Pub 


___‘Tite__| Author Publishers ! Cost ! No. of Pages 


Trees for American | 


Gardens D, Wyman The MacMillan Co, | | 1959 
Shrubs and Vines | | 
tor American | | 
Gardens D, Wyman | The iacMillan Co, 1949 


Tree Maintenance 


P, P, Pirone age Univ. Fress | 1959 


"SFILMS, FILMSTRIP, aND SLIDES 


i 
i 
Description | source Sos | Comments 


Evergreen Shrubs | USDA Photo Lab, Inc 


for Dooryard | Filmstrip C-47 3825 Georgia Ave, $6. 00! 
Planting , Slide Set C-47 NW, <Jasbington il, ' $8.60 50 frames, 
| | D, Cc, | color 

Forcing Flowering ! 

Trees and Shrubs | | 30¢/ 

for Indoor Bloom Slide Set FL8 | Cornell Filia Lib, ; day ! 35 slides 

Shrubs that Grow 6! | 

.to& Feet Highand | 

Flowers in Spring | 30¢ / 

and Sarly Summer | Slide Set FM10 ! Cornell Film Lib. day | 35 slides 

: 

Shrubs 6 to 8 Feet | | 

High of Interest | | 

from Mid-Summer | 

Through Rest of | | 80¢/ | 

Year | Slide Set PM1i1 Cornell Film Lib, | day , 31 slides 

Shrubs that Mature 30¢ / | 

8-15 Peet High Slide Set PM12 ; Cornell Film Lib. day | 27 slides 
| 

| 30¢/ 

{ 


day 43 slides 


we rr es 


Trees That Grow 
15-30 Feet High _| stide Set PM13 Cornell Film Lib. 


4, COMMERCIAL MATERIALS 


A ee ee ne eine OO 


Description Comments 
Trees in Your Comm. } Bulletin 


Planting & Maint. Corps of Eng. 


of Trees, Shrubs Manual 1 U. 5, Government 
and Vines EMi110-1-323 Printing Office 20¢ 


‘Pp 


Area: Floriculture 


1, BULLETINS AND CIRCULARS 


Comments 


H 


Growing Arnual 


Order from Supt. of 
Flowering lants 1173 


USDA Farmers Bulletin Documents 


Growing Azaleas 

and Rhododendrons Aa USDA Home & Garden Bul. 
Growing Iris in the 
Home Garden 


Growing Chrysanthe- 
muims in the Home 
Garden USDA Home & Garden Bul, | 5¢ 


Roses for the Home USDA Home & Garden Bul. | 15¢ 


Spring-flowering 


Bulbs 439 USDA Leaflet 


v 


Cornell Extension Bul. 5¢ Order from Mailing 


LO 
. oom, ee Hall 
I 


"The Culture of 
Garden Chrysan- 


. 


| 

65 | USDA Home & Garden Bul. | 5¢ 
| 
| 


Corarmon Wild 
Flowers of NYS 


Peony Culture 893 


‘ themums 894 Cornell Extension Bul. 5¢ 
The Culture of Iris 895 Cornell Extension Bul. | 5¢ 
The Culture of | | 
Spring-flowering 
Bulbs 896 Cornell Extension Bul. | 5¢ | 
The Cultui > ot ! 
Garden Roses 897 |Cornell Extension Bul. | 5¢ : 
‘ - The Culture of | | 
kt ° Gladiolus 914 Cornell Extension Bul, ! "Ng | 
| , The Culture of the | | 
Delphinium 937 |Cornell Extension Bul. 1 5¢ | 
] 
| 
Flowers from Seed 981 Cornell Extension Bul. 5¢ | 
j 


ae Extension Bul. 10¢ 
| 


1, BULLETINS AND CIRCULARS (Co 


Bulbous Plants for 


Indoor Bloom 1021 
Co.'sages from 
Garden Flowers 1047 
Recommended Annual 
Fiowers for NYS 1070 
Culture of Rhodo- 
dendrons in NYS 1071 
Solving Cultural | 
Troubles of Rhodo- | 
dendrons | 1091 
A Flower Garden | 
of Annuals | 87 
Perennials for A 
4-H Flower Border 96 
Flower Arrangement | 98 
Sequence of Bloom 
. of Perennials, Bi- | 
ennials and Bulbs 21 
} 
An Efficient Labor- ! 
Saving Method of 
Steaining Soil | 635 
{ 
Diseases of Bearded ! 
Irises ! 1050 
New Flash- Flame 
soil Pasteurizer 875 


| 
1963 Cornell Recom- 
mendations for Com- 
' mercial Floriculture | 
Crops 


NY Wholesale Florists 107 


Commercial Flori- 


culture in NY 2o7 


Joe 


tinued) 


| Cornell Extension Bul. 
t 


Cornell Extension Bul. 


| Cornell Extension Bul. 


Cornell Extension Bul. 


Cornell Extension Bul. 
4-H Club Bulletin 


| 
| 
i 
: 4.11 Club Bulletin 
| 4~H Club Bulletin 
| 


Miscellaneous Builetin 


Cornell Extension Bul. 


| 
| 

| 
| Cornell Extension Bul. 
| 
| 
j 
| 


Experiment Station Bul. 


Cornell Extension Pub. 


j A E, Res. Bulletin 


A, E, Ext, Bulletin 


Comments 


Order from Mailing 
Room, Stone Hall 


oF 


oF 


ww 


A. E, Dept., Cornell k 


a Ce . rene 


A, E, Dept., Cornell 


~. 
-  , 


~ Roses id6mm sound 
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2 TEXTBOOKS 


- Year Pub, & 
No. of Pages 


Title Author Publishers 


A, T., DeLaMare 


American Orchid 


D, VanNostrand Co, 
| ‘ 


Lilies in Their 
Homes Alice C, Maxwell i D. VanNostrand Co, 


Phlox B. H. D. Symms D, VanNostrand Co, 


| 
Culture 'E, A. White |Co,, New York 1939 
| | | 
Orchids are Easy iH, B, Logan and : Ziff-Davis Publishing | 
to Grow | L. C. Cooper ‘Co., Chicago, Ill. 1949 
Orchids and How to | : : 
Grow Them ! A, E, Willoughby | Oxford Printing Co. | ; 1950 
! 
t 
ASC Of Orchid | 
Growing, 3rd Ed. J. V, Watkins ' Prentice-Hall | 1956 
| 
Anyone Can Grow | | 
Roses Cynthia Westcott - 
| 
Home Orchid Growing] Rebecca T. Northen j D. VanNostrand Co. 


3 FILMS, FILMSTRIPS AND SLIDES 


= Title Source Comments 


Description 


Fiowers at Work 


16mm sound | Cornell Film Lib, $2.00| 11 min. , color 


G..owth of Flowers 16mm sound | Corneil Film Lib, $2.00! 10 min. , color 


i : 
Free : 25 min., color 
t 


| 
ornell Film Lib. Free : 30 min, , color 


w.odern Roses | 16mm sound | Cornell Film Lib. 


Modern Roses on 
Parade 16mm sound 


OQ Oa 


Rosarama 16mm sound orneli Film Lib. | $3. BO 30 min. , color 


“ory of Modern 


Corneil Film Lib, Free , 28 min., color 


| ! 
poten Ps 
| | 
| | 


‘ . -1i- 
BULLETINS AND CIRCULARS (Continued) nee ees = 


Title No Cost Comments 


Useful and Ormamenta Order from Supt. of 
Gourds F1849} USDA Farmers Bulletin 10¢ |! Documents 

Home Fropagation of | 

Ornamental Trees | 

and Shrubs G80 | USDA Home & Garden Bul. | 10¢ | 

Selecting and Growing 

House Plants 82 USDA Home & Garden Bul. | 15¢ 

Ornamental Horti- Sgle j 


culture in New York | 228 | A. E. Extension, Cornell Free | A, E, Dept., Cornell 


| 2, TEXTBOOKS 
oS ee 
T Yeer Pub, & 
Title Author Publisher Cost No, o: Fages 
i 
Scivinture Gardens | Anne Ashocrry 


bm eee ee 


D, Vantostrand Co. 


2 Fisnts in the Garden | Norman Yaylor D, VanNostrand Co, 


aah ie en act ed | 


_ 2: FILMS, FILMSTRIPS AND SLIDSS 


Title 


Descrivtion SOUrce 


Piaques from Dried 


Material Slide Set FI4 ! Cornell Film Lib, i2 slides 
Indoor and Outdoor j 
Christmas Deco-~ ' 30¢,/ 
rations | Slide Set FL10 Cornell Film Lib, | day | 15 slides 
Selection and Care | 30¢/ | 

. of House Plants | Slide Set FL11 Cornell Film Lib, day {24 slides 
Assembling Dish 

' Gardens and 30¢/ 
"ne piams Slide Set FL12 Cornell Film Lib. day {|30 slides 


Decorative Use of 30¢/ 
Fouse Plants Slide Set FL16 Cornell Film Lib, day |23 slides 


i419 
3. FILMS, FILMSTRIPS AND SLIDES (Continued) 
Title Description Source Cost Comments 


Ornamental Twining 
Vines Slide Set PM8 Cornell Film Lib. 


Orr<e.nental Pests Slide Set PM15 Cornell Film Lib. 


4, COMMERCIAL MATERIALS _ 


mi are 


Brooklyn Botarical { Brooklyn Botanical 
Garden Handboolt Ga-den, Brooklyn 
25, New York 


| 
Souree | Cost ! Comments 


‘ Grow Good Potatoes {J80 | 4-H Club Bulletin 10¢ | Order from Mailing 
| Foom, Stone Hall 


Varieties of Fruit for : 
New York | E733 | Cornell Extension Bul. 10¢ 
{ i 


Home Storage of | 


Vegetables and Fruits | E846 : Cornell Extension Bul. oF 

Blueberries in the | | 

Home Garden | E900 | Corneli Extension Bul. 10¢ 
* The Home Fruit | | 

Planting }E913 | Cornell Extension Bul, 10¢ 
"Suburban Gardening |£1049| Cornell Extension Bul. 5¢ 

Growing Strawberries 


for Home Use E943 | Cornell Extension Bul, 5¢ 


oe ee 


j S$. 


1, BULLETINS AND CIRCULARS (Continued) 


nue | We 


Dwarf Fruit Trees | L407 USDA Leaflet Sgle | Order from Supt. of 
| Free | Documents 
Growing Blackberries F2160| USDA Farmers Bulletin Free 


| 
Growing Raspberries ‘ F2165' USDA Farmers Bulletin | Free 


— sve 


_ Ants in the Home and ! | 
Garden: How To | 


| 
Control Them | G28 ; USDA Home & Garden Bul. | Free 
Growing Vegetables | 
in Town and City /GT USDA Home & Garden Bul. | Free 


frames ; F1743; USDA Farmers Bulletin Free 


Insects and Diseases | 
of Vegetables inthe , 
Home Garden | G48 | USDA Home & Garden Bul. | Free 


t 
Hotbeds and Cold- . +: 
! 


Storage of Vege- | 
_ table Seeds {| 1220 | USDA Leaflet | Free 


Asparagus Culture F1646| USDA Farmers Bulletin | Free 


Growing Table | 
| 1360 ; USDA Leailet Free 


Bects 


SR a a PP PP TG i Oe RG 


Kand Dusters & 
Sprayers G63 | USDA Home & Garden Bul. {| 10¢ 
How Much Ferti-~ 


lizer Shall I Use* L307 | USDA Leaflet 5¢ 


| 
| 
| 


* 2, TEXTBOOKS 


Publisher Cost 


Doubleday & Co. 5 


The Gardener's Bug 
Book 


Oi err em nt PRR A No Te ir ore oS pons 


a TT 


Henne mainassaipeaansn tata ines binemaaheanandel deidedieennnaiih amndammnaniiedilinaetie: 


3, FILMS, FILMSTRIPS AND SLIDES _ 


Title 
Home Food Gardens 
Victory Gardens 
Grow Your Own 


Better Gardens for 


. Better Living 
Garden Diseases 


Garden Insetts 
Home Storage of 
Vegetables & Fruits 


Home Vegetable 
Garden 


Vegetable, Fruit 


. and Flower Garden~ 


ing 


‘ Special Techniques 


for the Home 
Gardener 


The New Gardener 


Planning the Home’ - 


Vegetable Garden 


Backyard Vege- 


’ table Garden 


. Special Tech- 


niques for the Home 
Gardener 


o14- 


‘ 
i 


|__ Description ' Source Cost Comments 
16mm sound Cornell Film Lib. | $2.50] 27 min,, color 
: 16mm sound | Cornell Film Lib. | $2.00] 27 min., color 
| 16mm sound | Cornell Film Lib. | $1, 50 : 16 min., b/w 
Slide Set UC1 | Cornell Film Lib. ly | 27 slides 
Slide Set UC2 | Cornell Film Lib. — 23 slides 


Slide Set UC3 26 slides 


Cornell Film Lib. 


i 


Slide Set UC6 Cornell Film Jib. 29 slides 


Slide Set UC? Cornell Film Lib. 36 slides 


30¢ / 
Slide Set UC8 Cornell Film Lib, ] day | 59 slides 
| 
30¢ / 
Slide Set UC11 Cornell Film Lib. day 35 slides 


Slide Set #641 Photo Lab, Inc., 
3825 Georgia Ave. , 


N. W., Wi'ton 11 


Ese 


| $2, 00; 49 slides, b/w 


Slide Set #592 


i 
| $2. 00 | 36 slides, b/w 
Slide Set #657 


$2, 00 | 80 slides, b/w 


Slide Set #705 $2. 00 | 35 slides b/w 


: 
| 
| 
| 
| 


THE UNIVERSITY OF THE STATE OF NEW YORK 
The State Education Department 
Bureau of Elementary and Secondary Educational Testing 
Albany 12224 


A GUIDE FOR THE PREPARATION OF 


OBJECTIVE-TYPE TEST QUESTIONS 
FOR EXAMINATIONS IN AGRICULTURE 


{ 
; 
? 
t 
4 
: 
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A Guide for the Preparation of Obiective-Type Test Questions for 


Examinationg in Agriculture 


Purpose 


This guide is intended to help New York State classroom teachers to develop 
objective-type test questions that will efficiently measure important goals of 
the course in agriculture. 


As all teachers know, an examination must be made up of good test questions 
if it is to provide a fair and reliable measure of that portics. of the course that 
can be measured by paper and pencil tests, Conversely, questions that test 
trivial material or that operate inefficiently are unfair to both pupil and 
teacher, because they provide confusing and misleading measures Of the pupil and 
the course, 


It is undeniable, too, that the content of any test tends to influence 
study habits and, consequently, to have an effect on teaching practices. Good 
test questions that stress understandings and applications encourage pupils to go 
beyond the mere accumulation of unrelated facts. To the extent that such an 
examination contains poor questions, however, it has an adverse effect on 
learning. 


As instructional tools, examinations are a very direct way of telling the 
pupil what is expected of him. This year's examination, thus, has an impact on 
Next year's pupil. This is true of any examination, regardless of its source. 
To quote from a speech made by Leo Nedelsky at an Educational Testing Service 
Conference a few years ago: 


"It is an incontestable truth that tests are valuable tools 
of instruction. What the student is Likely to learn from a test, 
however, is not an isolated fact or generalization, for the test 
is encompassed in a few pages and a few hours es compared to the 
hundreds of pages of the text studied over a period of months. 
The most effective role of the test as a teaching instrument is 
rather to let the student know in an emphatic manner what the 
objectives of the course are." 


The development of good questions is demanding and time-consuming. 
Nevertheless, it is well within the capabilities of any teacher who knows his 
subject well and who is conversant with question-writing techniques. 


"Genius," the old cliche tells us, "is an infinite capacity for taking 
pains.” In no task is the statement more pointedly appropriate than in the 
writing of efficient examination questions. 


@2= 


The Question 


Every “item in a test starts with a question or with instruction addressed 
by the examiner to the examinee. This is true whether the item actually ends up 
in question form, as an incomplete Sentence to be completed, as a complete 
sentence to be corrected, or as a Series of premises and responses served Up as 
a matching problem. 


Usually, therefore, the best way to start constructing the item is to 
write the question in exactly the same way you would address it to a pupil in 
your class. Then, below the question, write the correct answer as you would 
hope to receive it. 


At this point, examine the question to determine whether the material it 
measures is important or trivial within the context of the course and its 
objectives. Below‘are a few rules-of-thumb that mav help in making this decision: 


1. Is the question within the scope of the course and its objectives? 
2. In what way will knowing the answer be of value to the pupil? 


3, If the question under scrutiny were the entire test, would you 
be willing to accept it as a measure for discriminating among 
your pupils? (Bear in mind that, if used in a final examina- 
tion, the question wili probably for some pupils mean the 
difference between passing and failing.) 


If the question survives this kind of scrutiny, it can be said to measure 
truly important material and is worth the time and effort necessary to complete 
it in the format (multiple choice, completion, matching, etc.) in which it will 
be used in the examination. 


The question is now ready for classification. 


Classification of the Question 


Classification will be simplified if we think of test questions as falling 
generally into either of two categories: 


Factual Knowledge: questions emphasizing recall or recognitio:. These questions 
deal with knowledge of specific facts, terminology and methods. The material 
tested is often stated directly in the text, or is commonly taught in the clase- 
room in virtually the same language as the test question. 


Understanding: questions requiring the pupil to establish relationships, analyze 
situations, make judgments, and solve new problems. These questions require 

that the pupil must not only recall specific facts but must have understood the 
underlying concept or principle so that he can make use of what he has learned in 
dealing with unfamiliar situations. 
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These two classifications (factual knowledge and understanding) refer to 
increasing levels of refinement in testing on the same materials. They are 
intended as a convenient means of distinguishing among questions, not as fixed 
absolutes. The classification of some questions will be readily apparent; others 
will be bordexline cases. Often the classification varies from one group of 
pupils to another. A question that offers a new problem to one group is siaple 
recall to another group where the teacher has already presented and solved the 
problem. Sometimes the classification is dependent on the pupils involved. 

A question that tests factual knowledge for the best pupil may measure 
understanding for the average or beloweaverage pupil, and one that requires 
application of knowledge to a new situation early in the course may become rote 
memory after a period of instruction and discussion, 


The relative importance of a question is not necessarily determined by its 
classification, The emphasis often put on the need for "understanding" 
questions may appear to imply that "knowledge" questions measure only trivial 
material. This, of course, is rot the case. Many questions of the knowledge 
type meet the criteria of importance and serve very efficiently as tests of 
the fundamental knowledge essential to understanding. , 


Similarly, a question does not automatically become a measure of suitable 
material because it has been classified as an “understanding” question. This 
kind of question, too, must be scrutinized carefully to exclude the trivial 
and inappropriate. It will, of cougse, be obvious that fact questions are more 
likely to err by being trivial .and understanding questions to err by being 
inappropriate to the specific subject-matter area being tested. 


To put the point in simplest terms, questions asking for knowledge of 
specific fects are fair to the pupil if knowing these facts is important to 
the course or to realizing the broad objectives of the course. However, in 
attempting to construct a challenging test, it is all too easy to include 
obscure facts that the pupil will know only by chance or by dint of last-minute 
cramming with passing the test as the primary goal. Facts learned in this way 
are forgotten soon after the examination is over. 


Questions that requite understanding of basic concepts, on the other hand, 
must be eo constructed that they tegt for underetanding based on subiect-matter 
knowledge, Too often questions purporting to test underetanding are actually 
tests of reading ability or other general abilities and can be answered by 
intelligent pupileé who have little ar no specific knowledge of the subject. 
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Difficulty Level 


Obviously, a final examination should consist of questic :3 of varying 
degrees of difficulty. In general, the range of difficulty should be such that 
the more difficult questions will be anawered correctly by most of the above- 

erage ils, and the easier questions will be answered correctly by alaost 
everyone except the pupils whose =>rformance in general has been unacceptable. 


Questions that measure understanding will usually be somewhat more 
difficult than those seasuring knowledge, because they require knowledge plus 
something more. Nevertheless, the question writer must take care not to equate 
difficulty and quality. The difficulty of a qucstion should, ideally, be based 
on the difficulty of the concept or the problem, but more often than one might 
wish it is difficult only because it is measuring obscure or trivial saterials, 
or is written in such a manner that it is ambiguous or misleading for the pupil. 


The difficulty of the "factual knowledge" question depends directly on 
whac is stressed in class or in the text. On the other hand, the difficulty of 
an "understanding" question depends to « large extent on the pupil's ability 
to deal with an apparently unfamiliar problem but one that can be solved vy 
proper use of what he has learned in class. 


Item Construction 


So far we have discussed the acceptability of questions primarily fros 
the point of view of the subject-matter specialist, who decides if a question 
is proper and fair with relation to the course. How the question is presented 
should be decided from the point of view of the pupil. This is the very heart 
of the whole study of item-writing techniques. Every test question should be 
presented in a way that is fair to the pupil and to the purpose that the question 
is expected to serve in the test. 


% 
Appropriate Format: The first step is to decide which format is appropriate to 
the question and to the examination in which it is to be used. Most questions 
lend themselves readily to the four-choice format, and the subsequent 
discussion will, to a great extent, apply most specifically to this format. It 
must be borne in sind, however, that some questions have only three possible 
anewers: increases, decreases, remains the same; less than, more than, equal 
to. Still other questions are most appropriately eet in the matching question 
format, if the lista of premises and responses are sufficiently homogeneous 
and if identifying of relationships is the factor to be tested. 


Fortunately, an inaprropriate format will usually become apparent early 
in the writing process. When there are only three possible plausibie answers 
(such as greater than, less than, equal to) the writer will soon become sware 
that he cannot find a fourth incorrect response without overlapping one or more 
other answers, or saying the same thing using different words, or ccontriving 
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@ completely implausible distractor. The experienced item writer quickly learns 
to conserve his energy by switching to the appropriate format o- writing 
question in a different way, instead of trying futilely to provide an effective 
fourth response. 


The Problea 


Each question should have a single central problea, which is clearly and 
immediately stated in the simplest possible language. It should be so worded 


that the pupil will know what is expected of him before he reade the suggested 
anewers. 


In other words, every pupil qualified to take the course should underetand 
what the question is, even if he has not the vaguest notion what the answer is. 


Let us examine the following ites, for inetence: 


Stubble-mulch farming is 


1) used in growing wheat 

2) a method of draining off excess water 
3) a means of killing weeds 

&) used to destroy haraful insects 


Here is an item that has no clear-cut problem, but is really a slightly 
disguised collection of four true-false questions about stubble-sulch farming. 


What did the examiner have in mind in asking this question? Did he want to 
find out 1f the pupil knows for which farm product stubble-sulch farming is 
used? If so, why not ask? For example: 


Stubble-sulch farming is often used to prepare land for growing 


1) wheat 
2) cotton 


3) hey 
&) fruit 


Or did the examiner want to find out if the pupil knows what stubble-sulch 
farming ie? If so, why not the following: 
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Stubble-mulch farming is a method of preparing land for seeding by 


1) leaving the residue from past crops on the surface 
of the ground 
2) planting short ground-cover shrubs to serve a8 a wind 


break for the crops 
3) leaving unseeded terraces of plowed soil between che 


seeded rows 
4) draining excess water from one gree and diverting it to 


another drier area 


The Correct Answer: Each question should have one and only one correct answer. 
This is an cbhvious point, of course. Nevertheless, item-writers do occasionally 


prepare items with more than one answer. 


Let us go back to that stubble-mulch problem again. Suppose we had asked: 
Stubtle-mulch farming is used in order to 


1. improve soil moisture conditions 
2. prevent wind erosion 

3. yield digger wheat crops 

4. reduce raindrop splash 


Here all the answers are correct, but one is more inclusive than the otker 
three. This type of question is tricky and unfair, and does little to evaluate 
the pupil's knowledge of the subject. 


Suggested Wrong Answers: The efficiency of an item is a function not only of the 
question and the correct answer, but also of the plausibility of the suggested 
wrong answers. The correct answer should not be outstanding in any way to the 
pupil who lacks the information or ability supposedly being measured by the 
question. 


Suggested answers may accidentally provide many clues to lead the pupil to 
the correct answer, especially if he +s at all testwise. A few of these are 
listed below: 


a. The correct answer is the only one that is plausible. 
For example: 


How many gallons of maple sap must be evaporated to obtain one 
gallon of maple syrup? 


1) 0.11 
2) 2.2 
3) 40 
4) 4 
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b. The correct answer stands out because it is noticeably longer 


1 or shorter or more precisely written that the other suggested 
{ ansvers. 


answer, but not in the distractors. 


For example: 


Stubble-mulch farming is a method of preparing land for seeding by 


ee 
wh oaths . 
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c. A “clve" word or phrase appears in both the question and the correct | 
1) leaving the stubble of past crops on the surface of 


the soil 

ii 

d. The correct answer is the only one so expressed that it anewers the | 

: question. | 

it For example: | 

7 Which action results in the formation of carbonic acid? | 

ie 

a 1) Ground water dissolves the carbon dioxide in certain 


i kinds of rock. 
. 2) Carbon dioxide is not soluble in water. 
3) Carbonic acid cannot form unless oxygen is present. 


4) The amount of carbon dioxide varies in various kinds 
of rock 


io Only alternative 1, the key answer, is a statement of an action. The 


; remaining three alternatives are not actions and, therefore, are irrelevant to 
! the question. 


: 
e. The swgested but incorrect answer does not follow grammatically 
‘from the question or incomplete sentence. 

i 


f. Words such as "never," “only,” “aust,” “always" appear in the 
incorrect answers, and "may," “usually,” "seldom" in the correct 
‘ answer. It is @ good guess that the correct answer is the one 
7 that is stated cautiously and recognizes the possibility of an 
exception to the general rule. 
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INDUSTRIAL 


CRAFTS SAFETY 


General 

Report to the teacher any defective equip- 
ment, unsafe conditions, or violations of safety 
rules, 

Report to the teacher immediately any injury, 
no matter how slight. Infection may result from 
uncared for minor cuts, scratches, and burns, 

Work with tools, machines, and equipment 
only after having received necessary safety 
instructions. 

Do not lift any equipment or materials that 
cannot be handled easily. Obtain help of another 
pupil when carrying long pieces of material six 
feet or more in length. 

Make certain that there are no obstacles in 
the path when carrying materials or equipment. 

Keep aisles and passageways clear of ma- 
terials and equipment. 

Do not allow tools and materials to project 
over the edges of work benches. 

Obtain the teacher's permission before using 
compressed air. 

Walk about the shop carefully. 


TOOLS, EQUIPMENT AND MATERIALS 


Hand Tools 

Always inspect hand tools before using them. 
Make certain that there are handles on all 
tanged tools, such as files, wood chisel, scrapers, 
and soldering irons. 

Keep handles of all tools clean and free of 
oil and grease. 

Avoid holding material in the hand while 
using a screwdriver. Hold material being as- 
sembled in a vise or a support if on a bench. 

Select screwdriver of proper size to fit the 
screw slot. Keep hands back of the screwdriver 
blade. 


Kiln 
Use asbestos gloves and long-handled tongs 
to remove hot pieces of enameled material. 
Place hot pieces of enameled material on 
well-insulated surfaces, such as asbestos or tran- 
site board. 


Do not look into the kiln for a long period. 

Do not place moist items in the kiln. 

Make sure that kiln is clean before firing. 

Keep face and body clear when opening kiln. 

Be sure that kiln is turned off and cord un- 
plugged before leaving room. 


Lapidary Equipment 
Obtain the teacher's approval of the setup 
before using the slab saw. 


PLASTICS 
General 

Follow the manufacturer's safety instructions 
carefully to prevent injuries in the use of various 
plastic products. 

Never taste or sniff at an open bottle of 
chemicals, or at a can of liquid resin or a curing 
agent, to determine their nature. This is an 
extremely dangerous practice. 

Use protective clothing and rubber gloves 
to prevent chemical burns or toxic reactions with 
contacting fumes, chemicals. 

Wear heat protective gloves while handling 
hot molds or -hot plastic. 

Wear gloves that are rubber or plastic coated 
and cotton lined. When using liquid resin or 
solvents, also apply hand cream before putting 
on the gloves. 

Wash gloves daily while still on the hands, 
using soap and warm water. Do not use solvents, 

Avoid contaminating the inside of the gloves 
when removing them. The safe way is to re- 
move the gloves Ly pulling at the fingers. Do 
not put gloves on over dirty hands. 

Wear coveralls, or shirt with long sleeves, 
and change at once if soiled or spilled on. 

Avoid wearing rings and wrist watches. The 
accumulation of chemicals will cause moisture 
and heat beneath them and contribute to the 
development of skin irritation. 

Do not use plastic materials if you have 
allergies or skin eruptions. 

Be extremely cautious to avoid skin contact 
with epoxy resins. Precautions should include 
the wearing of aprons, coveralls, and gloves; 
adequate washing and use of show facilities; 
and the use of protective creams and adequate 
ventilation. 

Remove resins, catalysts, curing agents, sol- 
vents, uncured mixtures, or fiberglass promptly 
and thoroughly from the skin to prevent serious 
skin irritations. 

Use special hand creams and cleaners before 
and after working with fiber glass. 

Protect the skin from released glass fibers 
while sanding cured fiber glass or reinforced 
plastic. 

Wear eye shields or safety glasses. 

Wash hands thoroughly, without waiting for 
the regular wash-up period, immediately after 
any hardener, caustic material, or resin has 
touched the skin and after every lay-up job. 

Obtain instructions from the teacher regard- 
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Over-Testing of Auxiliary Skills: It is: usually impossible, of 
course, to construct examination questions that do not test the 
pupil's skills in some factors other than those for which the test 
is primarily intended. In any written examination, it is taken for 
granted that the pupil can read, has at least a working vocabulary, 
has some quantitative ability, and can follow simple directions. 
Otherwise it would be impossible to give him a written test at all. 


Uniess teating one or more of these skills is a primary purpose 
of the written test, however, it is essential that they be "toned 
down" as much as possible by avoiding unfamiliar words, by using 
direct, uncomplicated sentences, and by giving clear directions. 
Care exerted in this area is at least a partial guarantee that 
these auxiliary skills are not being measured at a level higher 
than should be expected of any pupil qualified to take the course 
for which the examination is written. 


This is not intended to prohibit testing of the pupils’ ability 
to read, to compute, and to follow directions when these abilities 
are appropriately required within the discipline being tested. 


Group Questions 


For the purpose of this guide, the term “group questions" is used to refer 


to any test exercise in which two or more questions are based on a central theme 
or_ concept. 


The group of questions igs preceded by an introductory statement establishing 
the central theme and explaining the situation on which the quastions are based. 


Below are a few rules essential to successful construction of this type 
of exercise: 


a. The central theme should be selected very carefully. Make sure 
that it is appropriate to the course and to the general level of 
ability of the pupils, and that it does not demand too much 


knowledge more properly tested in the mathematics or English 
class. 


b. Each question should refer to the central idea. Solving each 
problem presented should require reference to the chart or diagram 
or whatever other uniting device is used. Any question that 
can be answered without reference to the information provided 
ig not properly a member of the group, and such questions, if 
included, serve to penalize and perhaps confuse the pupil who 
is led to look for relationships that do not exist. 
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c. Each question should be independent of the other questions in 
the group. That is, the correct answer to one question should 
not furnish a clue or provide a basis for correctly answering 
any succeeding question in the group. Failure to observe this 
rule places the pupil in double jeopardy. 


d. All the incorrect answers to each question should be answers 
that could be arrived at by a misinterpretation of or an 
erroneous conclusion drawn from the information provided. 


e. “The central theme should be used as fully as possible in the 
questions based on it. Before beginning to develop questions, 
the examiner should study the theme carefully and determine 

what he would expect it to mean to his pupils at various levels 
of ability. It ig wasteful to spend time selecting and 
presenting a good chart or table, for instance, and then to use 
this material as a basis for testing the trivial, the obvious, 
or the irrelevant. 


f. In groups of questions based on a central theme, it is important 
to know when tec etop. If the information provided is a source of 
four or five good questions but no more, it is inefficient to insiet 
on writing five more questions of indifferent. value. 


g- Within a group of questions, the format should be consistent. 
That is, all the questions should be multiple choice, or modified 
true-false, or completion. To change from one format to another 
within a group will inevitably confuse some pupits. 


h. In a group of questions, the directions are an essefAtial part of the 
central theme. If the directions are confusing or incomplete, the 
results may reflect the pupil's confusion rather than the pupil's knowledge. 
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I Multiple-Choice: This type is based on a central theme set by such devices 


as a table, graph, chart, diagram, technical reading selection, or description 
of an experiment. 


For example: 


Directions (1-3): Write the number preceding the word or expression 
that best answers each question. Base your answers on the information in 
the chart below and on your knowledge of agriculture. Assume that the 
slope is 2% and short, the soil is clay loam, and the organic matter rating 
is medium for each land use. 


are Mile 
Rainfall 


Woods 12 
Pasture 6.9 
f Small Grains 16.9 
Plowed, Fallow 48.8 
Row Crops 41.95 


1 For which of the following land uses 
be smallest? 


L) pasture 3) 
2) corn 4) 


2 With which Land use would you expect 


Storms? 
lL) forests 3) 
2) grazing land 4) 


would the loss of rainfall 


plowed, fallow 
small grains 


to have the greatest dust 


wheat 
corn 


3 Which generalization can be made from studying the chart? 


1) Run-off is dependent on the amount of soil cover. 

2) The greater the loss of rainfall, 
of soil. 

3) The amount of run-off is in proportion to the amount of 
use the soil gets. 

4) The less the land ie disturbed from its original condition, 
the greater ig the lose of water. 


the greater is the loss 
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Il Master List: This is accually another form of the multiple-choice group. 
: Usually, four possible answers are suggested for a group of five questions. 
An example follows: 


Directions (1-5): Each of these questions consists of a statement concerning 
reproduction of certain organisms, For each statement, select from the list 
of four organisms below the organism with which that statement is most closely 
associated, and write on your answer sheet the number preceding that 

organism in the list. (A number may be used more than once.) 


(1) ameba 
(2) frog 

(3) horse 
(4) robin 
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1 Fertilized eggs develop completely within the parent's body. 
2 With parental care, fertilized eggs develop chiefly outside the parent's body. 


3 With no parental care, fertilized eggs develop chiefly outside the parent's 
body * 


4 The parent does not produce eggs. 


5 Cross-breeding is used to combine several desirable traits in one organism. 


In general, the same rules apply to this format as to the multiple-choice 
| group. There is, of course, no difficulty with overlapping suggested answers, 
aS it is obvious that at least one of the four suggested answers will have to 
be used more than once in answering five questions. 


It is essential, however, that all four suggested answers be plausible, 
and at least three of them and preferably all four of them, should be a 
correct answer at least once. A group of questions in which only half of the 
master list is operative is generally inefficient and often gives the completely 
uninformed pupil a 50-50 chance to guess the right answer, while the better 
pupil may be led to the wrong answer because he suspects a "catch" in the 
questions. 


! 
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III Matching: This type, as its name implies, presents the pupil with the task 
of matching five premises to five of seven (or eight) suggested responses. 
A straightforward example of this type is the following: 


Directions (1-5): Column A lists recommended preventions and treatments for 
certain common cattle ailments. Column B lists seven such ailments. For each 
prevention or treatment in Column A, write on your answer sheet the number 
preceding the ailment for which that treatment or prevention should be uged. 


Column A Column B 
. 1 Fence off stagnant waterholes (1) bloat 
(2) brucellosis 
2 Keep visitors out of feed alley. (3) ketosis o. 
(4) leptospirosis 
3 Inject glucose. (5) mastitis 
: (6) milk fever 
4 Inject calcium gluconate. (7) winter dysentery 


5 Vaccinate. 


You will have noticed that two essential points in matching questions are 
P that, as in other grouped questions, there is a central theme to which all of the 
material relates, and that there is homogeneity within each list of premises 
and each list of responses. 


Suppose, for instance, that the list in Column B were not limited to 
ailments of cattle, or even to ailments of animals. Immediately the pupil would 
have been provided with extraneous clues in eliminating some of the suggested 
answers und, in effect, factors other than knowledge of the problem would enter 
into the test. 


In writing matching questions, the following rules should be observed: 


a. Always have at least two more suggested responses than there are 
questions. 


and a ms".:mum of ten questions with twelve or thirteen responses. 

If the numbers of questions and responses are too lengthy, it is 

almost impossible to maintain homogeneity, the pupil's task becomes 
largely one of finding the right response from a long list, and 
usually more credit than is desir*ble must be assigned to 4 

specific area of knowledge. 


[ 
: b. Limit the group to a minimum of five questions with seven responses 
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c. If possible, keep the suggested responses short and arrange them 
in some logical order, so that the pupil will not be unnecessarily 
penalized because he is a slow reader or makes clerical errors 
during the stress of taking the examination. 


d. If relationships are to be determined, make it clear to the 
pupil what kinds of relationship he is to look for. Do not ask 
him to guess what you have in mind. 


A FEW GENGRAL PRECAUTIONS 


Keep the purpose in mind. Every question in the written test shouid contribute 
efficiently to the overall measurement of the pupil's knowledge of the subject 

for which the test is constructed. The question faiis of its purpose if it is 
poorly written, or measures factors outside the subject, or emphasizes trivialities. 
4nd the efficiency of the written test is only as good as the questions that are 

in it. 


Keep the pupil in mind. It is the examiner's responsibility to communicate 
effectively with the pupil taking the test (assuming, of course, that the pupil 
is reascnably attentive), so that the pupil has no doubt about what is expected 
of him. The language of the test should be clear, direct, and as simple as 
possitie. The pupil should be told how many questions he is to answer, how 
much time he is allowed, how many credits are assigned to each question, and 
any other information that will help him to understand the task presented by 
the test. 


Finally, the examiner should constantly bear in mind that a written test 
is not a contest between the examiner and the pupil, in which one wins only as 
the other loses. The examiner must approach his task with an honest desire to 
produce 4 fair measure of the pupil's achievement. 
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Note: 


An internal examination cf a fowl after death for the purpose of diagnosing 
poultry diseases, determining the presence or absence of internal parasites, or 
finding of other facts is called 


1) pre-mortem 
2) post-mortem 
3) unsex 

4) cull 


This question breaks many of the rules of good item construction, For 
instance: 


a) The stem is too wordy and even misleading. The same basic question 
could have been asked as: "Internal examination of an animal after Jeath." 


b) Suggested responses 1 and 2 cover all possibilities to the vocabulary- 
wise students, even if they know nothing about agriculture, and, to the pupils 
who know what "post" means, there is a definite clue provided by "after death" 
and suggested response 2. 


c) Suggested responses 3 and 4 are not parallel to suggested responses 
1 and 2. 


d) Suggested response | is a contrived word, and suggested responses 3 
and 4 are implausible. 


For more detailed information about question writing, we recommend a 
study of "Improving the Classroom Test," a publication of the New York State 
Education Department. 
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*SAFETY, *INDUSTRIAL ARTS, *TRADE ANDO INDUSTRIAL EDUCATION, ? 
*RESOURCE UNITS, . 


Industrial arts and vocational education teachers may use this 
loose leaf notebook as resource material on shop safety, Safety 
suggestions are listed for the areas of (1) automotive power and 
mechanics, (2) drafting, (3) electricity and electronics, (4) 
general aorery (5) graphic arts, (6) industrial crafts, (7) 
metals, and ( } wood shop, Also included are a student injury 
report form, six sample safety posters, and a copy of "Monitor," 
the Commission's monthly publication, (EM) 
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THE INDUSTRIAL COMMISSION OF OHIO 
COLUMBUS. OHIO 43215 


M. HOLLAND KRISE 
CHAIRUAR 


Teachers and Instructors: 


The Division of Safety and Hygiene of The Industrial 
Commission of Ohio, together with a committee representing 
the Ohio Industrial Arts Teachers and the Ohio Department 
of Education have developed the enclosed safety manual and 
collateral material. 


Its purpose is two-fold since it is designed to aid in 
instructing students in on-the-job safety, thus protecting 
them while they are learning, and also to create an aware- 
ness and concern for safety which will follow them into in- 
dustry Later. 


The Commission is confident that much good can be de- 
rived from the information and instruction contained in this 
material, and is certain the effect of the program will be 
more evident as your students become a part of Ohio's work 
force. 


It has been our experience that similar programs de- 
veloped for use by industry have reduced the disabling in- 
jury rate in Ohio, and we recommend the study and use of 
this safety manual and the other material related to it. 


__ Very truly yours, 


M,. Holland Krise, Chairman, 
The Incustrial Commission of Ohio 


AUTOMOTIVE 
POWER AND 
MECHANICS 


General 

Oil or adjust moving parts only if authorized 
by instructions and your teacher. 

Exercise caution around the fan and belts. 

Guard against automatic response, Touching 
a spark plug or high tension leak may cause you 
to jerk away and into the fan. 


AUTOMATIC RESPONSE 


As much as possible work with the engine 
switch OFF, 

Tighten fan belt with the engine stopped. 

Exercise caution when disassembling spring 
loaded parts, 

Consider the exhaust system, engine and 
radiator to be hot until checked and found to be 
otherwise. 


WRONG WAY 


Do not pour gasoline from an open container 
into carburetor throats. 

Exercise extreme care when using welding 
equipment around vehicles. 

Use care when working around broken glass, 
broken headlamps, etc. 


When one person is working above the engine 
and another below, the former should be careful 
to avoid dropping parts or tools from above. 

Use new lock washers on parts which may 
shake loose and cause an accident. 

Always tighten immediately those nuts and 
bolts which may become lost if screwed up 
finger tight and then forgotten. Steering appar- 
atus could fall apart and cause serious conse- 
quences. 

Double check for tightness at important 
points, Make certain cotter pins are replaced as 
appropriate. 

Wait for hot radiators to cool before removing 
caps. 


When using strobosopic timing lights, plug 
scopes and other such electrical apparatus, make 
sure the wiring does not become entangled in 
the fan. 


Make sure hoods and boot lids will stay up 


before working under them. 
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When walking between cars, beware of legs 
and feet of workers under the vehicles. 


Never use a screwdriver 
in place of a bolt! 


When pulling engines, make certain the ropes, 
chains or brackets used to connect the hoist to 
the engine are adequate. Arrange to prevent 
slipping. Avoid placing hands in areas where 
they may be injured. 


Personal Health Hazards 

Wear respirators while spray painting. 

It is a dangerous practice to wash hands in 
gasoline or thinners. Not only may explosive and 
toxic fumes result, dermatitis may occur since 
the natural oils of the skin will be removed and 
replaced with harmful acids. 

Avoid placing your abdominal muscles under 
excessive strain when removing cylinder heads 
or when lifting heavy parts or equipment. Know 
the proper position to lift, placing the load on 
legs whenever possible. 

Never place hands in front of a high pressure 
greaser. The force of the gun will press grease 
into and under the skin. 

Avoid breathing vapors, exhaust, spray paint 
mist, fuels, thinners, ete. 

Keep your clothing tidy, neat and clean. 
Accidents “look” for a place to happen around 
untidy people and equipment. 

Keep open wounds properly dressed and 
covered while working with dirty parts, tools, etc. 
Jacking, Hoisting, and Lowering 

Do not jack up one end of the car if a person 
is under the opposite end. 

Avoid the use of blocking of questionable 
safety. 

Jack stands should always be placed on flat, 
level, firm surfaces ONLY. Jack stand bases 
should be positioned to give maximum stability 
in the forward-rearward direction and the side- 
ways direction. 


Avoid shaking or pulling on long handled 
wrenches or parts to the extent that the vehicle 


rocks and may upset off the jack stands. 

Hoists must be properly adapted to the kind 
of vehicle being raised with all cups and lifters 
firmly in place. 

Automobile type jacks are not adequate 
means of supporting cars under which someone 
is to work. (The bumper jack is particularly 
dangerous — others also are not recommended 
for under-car work). Use heavy duty jack stands 
capable of handling loads well in excess of your 
intended load. Allow a safety factor. 

Get your instructor's approval on any ques: 
tionable lifting procedure. Get another person 
to double check your jacked up car before going 
under. This way he too shares for its being 
firmly on jack stands. 

Long jack handles constitute a serious trip- 
ping hazard. Lift, blocade, or otherwise safe- 
guard any such hazard. ; 

Heavy duty garage type floor jacks are not 
recommended for under-car work. A bump of 
the trip mechanism by a fellow student can cause 
@ serious accident. Cement blocks likewise are 
not recommended. 

Operate hoists in strict accordance with man- 
ufacturers instructions. Find out the correct. 
operating methods prior to an accideat, not 
afterwards. 

Know the lifting capacity of your jack or hoist 
and do not exceed the safe limit. 

Do not run an engine with the car on the 
hoist. 

Make certain no one is under 2 car at the time 
it is lowered. 

Driving and Locating Vehicle for Work 

Do not wear glasses with restricting vision 
side shields while driving vehicle within the 
shop or congested areas. 

Only licensed drivers may drive vehicle into 
or out of the shop. 

Nc vehicle should be moved except on the 
instructor’s command. 

Licensed drivers should not attempt to drive 
standard shift cars if they are familiar only with 
non-standard or automatic shift cars. They will 
not drive trucks or tractors or other such vehicles 
if they are not familiar with the operating of 
same. 

Work will never be performed within the 
street area or even at the curb of a travelled 
street. 

No towing or pushing is recommended. Learn 
what is wrong and fix it in the shop. A “tight” 
engine is too tight if it mast be towed. 

It is good practice to lock the vehicle after 
it is located if the battery is not disconnected and 
work is to be done under the car. Someone acci- 
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dentally engaging the starter {with car in gear) 
can cause the car to move forward and fall from 
jack stands. Same accident is possible with some- 
one working in the engine compartment and 
touching the solenoid with a wrench or part. 
Rule: Avoid working on an engine or under a 
vehicle while someone occupys the vehicle. 

When parking cars in shop bays or stalls, 
make certain you do not run over the protruding 
legs or feet of boys who may be working under 
adjacent cars. Vision is limited and drivers should 
use a buddy who directs them from the front 
or rear outside. 

Always move in or out of the shop area with 
the front windows rolled down in order that the 
outside buddy directing your movement can talk 
freely with the driver. 

Excessive driving within the shop to locate 
only creates excessive carbon monoxide within 
the shop. Use the floor jack to roll the car into 
any desired tight spot rather than to overdrive. 


Greases, Oils, Fuels, Thinners, Vapors 

Keep spilled oils, greases, fuels or thinners 
cleaned up. Ventilate at once. 

Wash area with solvent after cleaning oil or 
grease from a floor. 

Use safety solvents for cleaning, never gaso- 
line or other low flash point liquids. Parts may 
sti.ke tugether causing ignition. 

Dump dirty oil, fuel or solvent a safe distance 
from buildings, preferably where wastes are 
burned. Never dump such liquids on hot coals. 

Clean parts in the assigned cleaning area. If 
there is no specific area, avoid indoor areas where 
vapors may travel thru cold air returns to a 
furnace room, areas where sparks occur, or areas 
where other dangers may lurk according to your 
particular shop situation. 

Visitors, customers, other students or adults 
entering the shop must not smoke or occupy 
hazardous work areas. Students should request 
cooperation (Example: Visiting student stand- 
ing near a boy at work with a fender grinder and 
without safety glasses). 

Exhaust fumes from operating engines to the 
outside. If no exhaust system is provided, extend 
the exhaust outdoors via flexible or solid piping. 
Take this into account when positioning the car. 
Make certain tripping hazards are not created. 

Remember that fuel will be pumped when 
the engine is turned over to disconnect rods. 
Because the carburetor has generally been re- 
moved at this point, the fuel line to the car- 
buretor area will spurt ‘uel. Cold fuel falling 
down on a hot work ligtt bulb can break the 
bulb and cause a fire next to a person working 


under the car — one who often is laying on Jiis 
back on a creeper. 

Avoid using gasoline in open top containers. 

Do not pour gasoline from open cans into 
carburetor throats. 

Use caution with hot work light bulbs around 
fuel or hydraulic leaks. 

Gasoline contains dangerous tetraethyl lead. 
Siphoning with a hose may cause a mouthful of 
this harmful poison. Obtain fuel in a safe manner. 

Brake fluids often spurt from the master 
cylinder when the cover is removed for manual 
bleeding. Avoid placing eyes over cylinder dur- 
ing pumping. 

Remove oil or fuel soaked clothing. A spark 
can make a fuel of you! 

Follow state codes with regard to storage of 
fuels, thinners and other similar liquids. 

Use only small working quantities of fuels in 
the shop. If priming an engine, never place a 
container with fuel on a battery. 

Use a flashlight, not a match or lighter to 
check radiator level. Vapors emitted from ra- 
diators are flammable and explosive. 

Always check fuel connections for leakage 
immediately when starting an engine. Fuel leak. 
age on a hot exhaust manifold creates a serions 
fire hazard. 


Air Pressure 

Never fill tires by guess. Hf working with 
truck type snap ring rims, exercise extra caution 
to make certain rings are fully seated and secure. 

Use caution with air hose so it is never aimed 
toward another person. Hoses generally throw 
air line residue in the form of rust, metal parti. 
cles, water condensate and other materials. 

When blowing out spark plugs make certain 
in the air blast which reflects out of the well 
does not carry up into the eyes of a person often 
working on the ‘opposite side of the engine. 

If the pressure is unknown, assume it to be 
high and use caution accordingly. 


Batteries 

Avoid contact with electrolyte. If acid get 
on hands, flush and wash before touching facc 

Use rubber gloves and face protection whe: 
filling dry charge or wet batteries, Rubber apron 
are also recommended. 

Keep acid from splashing on clothing b 
pouring slowly. 

Never permit sparks or fire to occur around . 
battery. Vapors are explosive. 

When connecting or disconnecting, do nt 
permit the wrench to cause a short circuit. 

Remove finger rings. A short circuit from th 


alin, 


wrench through a ring can cause the ring to heat 
red hot. Fingers have been lost as a result. 

When making electrolyte, always pour ACID 
INTO WATER, not vice versa. 

Disconnect battery for electrical work and 
where turning the engine could impair the safety 
of the student mechanic. Inadvertent touching 
c! certain solenoids or wiring can cause starter 
engagement as well as the starter switch. 

Never permit unused electrolyte to sit around 
where it may be spilled. 

Avoid breathing acid vapors. 

When charging, turn the charger OFF before 
disconnecting the cables. 

Avoid placing metal objects on a battery or 
shorting across terminals. 


Wrenches and Tools 

Grease on a hammer handle may cause it to 
be thrown unintentionally, Avoid excessively 
dirty or greasy hands and tools. 

Use pertinent safety precautions when grind- 
ing, welding or using equipment uncommon to 
auto shops. 

Keep tools and paris off floors. Stepping on 
a socket can cause a serious fall. 

Creepers should be stood on end when no 
one is on them. 

Use the currect tool for the job. Makeshifts 
of questionable safety should not be used. 

Report skinned, frayed or otherwise defective 
electrical cords to your instructor. 

Do not drive over tools or equipment when 
bringing autos into the shop. 

Never pry with a file. Never use a file without 
a handle. 

Grind mushroom heads from chisels or 
punches. 

Remove burrs found on tools or objects being 
worked upon. 

Avoid hammering on wrenches unless de- 
signed for this purpose. 

Use the correct size wrench for the job. Do 
not use pipe to extend the leverage. 

Make certain the wrench fits properly. Some 
rusted belts may have to be dressed to allow the 
wrencii to slide on. 

Hammers with loose handles should be turned 
in for repair. 

Deposit oily rags in covered metal containers. 

Avoid hammering on hardened surfaces with 
hard faced hammers. 

Exercise caution when using hot muffler 
heater elements. (Tool used to expand the lap 
‘vhere tail pipe or exhaust pipe enters muffler.) 

Use care when splitting sheet metal to avoid 
tearing hands if the chisel slips off the work. 


Sed 


Test — General 
Multiple Choice 
I. Fan belts should be tightened with the motor 
a. Stopped 
b. Running 
c. Either running or stopped 
2. Dirty parts should be cleaned in 
a. Gasoline 
b. Kerosene 
c. High flash point solvent 
d. None of the above answers are correct 
3. Work may be performed at the curb 
a. If work is of minor nature 
b. If major or minor 
c. Never 
4, When you spray paint, it is best to 
a. Use a face smeld 
b. Wear a wet handkerchief “bandit style” 
over nose and mouth 
c. Wear nose plugs and keep the mouth 
shut 
d. Use a respirator 
e. None of the above answers are correct 
5. If uncertain regarding fuel to an engine 
a. Pour some into the carburetor throat 
while the engine is cranking, ignition ON 
b. Pour some into the throat of the carbure- 
tor, then try to start 
Look into the carburetor throat 
Look into the carburetor throat and work 
accelerator pump by means of the throt- 
tle linkage. 
e. Any of the above answers are correct z 
f. None of the above answers are correct 
6. If the radiator is very hot and you wish to 
add water 
a, Remove the cap at once 
b. Allow the engine to cool somewhat, then 
remove cap cautiously 
c. Hose down the radiator and engine 
d. None of the above answers are correct 
7. Washing hands with gasoline, paint, or lac- 
quer thinner, or solvents, is considered to be 
a, Poor practice because dermatitis may 
result 
b. Permissible 
c. Permissible except for gasoline, because 
of low flash point 
d. None of the above answers are accept- 
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able 
8. To check the level of fluid in the radiator, 
use a 
a. Match 
b. Flashlight 
c. Cigarette lighter 
d. Any of the three would be acceptable 
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9. Dirty oils, 


of by 

a. Pouring them into the street at the curb 

b. Pouring down the floor drain or sink 
drain 

c. Pouring into an incinerator which is not 


burning 
d. Asking the teacher for a place to dump it 


e. None of the above answers are correct 


10. Visitors, janitors and other personnel coming 


ett 


into the shop and who are unaware of the 

shop safety rules should 

a. Be permitted to do as they wish since 
they are guests 

b. Not be permitted to smoke or enter 
potentially dangerous areas 

c. Be advised of shop rules at once 

d. Be given eye protection and a set of 
safety rules 

e. Be banished from the shop 

f. None of the above answers are correct 


Test — Batteries 


tion 


Explana' 
1, Sparks and flames around batteries are not 


2. 


3. 


recommended because 

Pour acid slowly to prevent splashing. This is 
important because 

Rings should not be worn in shop. Under 
what circumstances could they cause injury 
when working with batteries? 

Why is it poor practice to lay wrenches, set 
oil cans or place other metallic objects on a 
battery in the engine compartment when 
working on an engine? 


. Why is it considered good practice to remove 


a battery cable when working on an engine 
for an extended period of time, or for some 
major or minor repairs. 


NOTE: Refer to the listed pages for safety in- 
structions concerning machines and equipment: 


Ee 


DRAFTING ROOM 
® SAFETY 


Students will carefully remove the exces- 
sively sharp tip from pencils. Hard lead points 
will not only puncture the paper, but on break- 
off can fly with a possible strike in the eye. 

Sharp todls such as compass points will be 
laid in positions out of the way when not in use. 

Keep thumb tacks, pencils and other items 
out of mouth. 

Raise or lower adjustable bench tops care- 
fully to avoid pinching fingers. 

Avoid ee 
chines where paper is normally fed. 

Work the board in a position that does not 
endanger your elbow. Excessive leaning on one 
elbow will cause inflammation of the bursa or 
bursitis, 

Make certain light is adequate. Avoid shad- 
ows and bright sunlight. Reflect artificial light 
when |such| light is required. Avoid eyestrain. — 

Pencils or sharp objects will be handled care- 
fully when they must be passed from one stu- 
dent to another. Never throw such objects. 

Sharpen pencils on one end only, a double 
point pencil can be dangerous to the eyes. 


Students will not lean back or tilt stools or 
chairs. Falls can result in serious head or back 
injury. 

Pick up immediately any small items, such 
as pencils or thumb tacks that fall on to the floor. 

Drawers in drafting tables should always 
be kept closed to avoid falls. 

Provide adequate aisles and working space. 


Fasten file cabinets to avoid tipping when 
only top drawers are open. 


Maintain proper usage and spring tension on 
all paper cutters. 

Recognize the inherent dangers of the re- 
producing equipment. 

a. adequate ventilation (ammonia vapor) 

b, storing and handling ammonia 

c. always cut master power switch when 

cleaning or maintaining machine or bulb. 

Do not permit ink to enter any open cuts or 
scratches. 

Avoid infections and complications. Treat 
and report all injuries immediately, EVERY 
ITEM HAS ITS PLACE—EVERY ITEM IN 
ITS PLACE. 


Test — Drafting 

1. Why is good lighting essential when you 
make a drawing at home or away from school? 

2. How can you avoid skin rash from blueprint- 
ing chemicals? 

3. In what way can a sharp pencil cause an 
injury to you or others? 

4, What condition may arise from excessive 
leaning on one elbow? Why? 

5. What other safety measures can you cite 
which drafting students must be aware of? 


a. 
b 
c. 
d. 
€. 
f. 
& 
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ELECTRICITY 
AND 
ELECTRONICS 
SAFETY 


This is the time and place to teach the stu- 
dents to think safety. Even though they may be 
using low voltages for their experiments, they 
should be required to turn off the power before 
making any changes in the circuit. This learning 
will help them in the future when they might be 
working on a high voltage circuit. The wise 
technician always checks to see if the power is 
shut off before beginning his work. 

Listen to instructions before usi..g any of 
the equipment. 

Use the least amount of current possible for 
the experiments. 

Complete the circuit before the power is 
turned on. 

Turn the power off before making a change 
in the circuit. 

SAFETY RULES FOR ELECTRICITY 
AND ELECTRONICS 

1. All electrical equipment should have a third 
wire, or be properly grounded with a wire 
from the equipment to the ground. 

2. The electrical cord attached to the equip- 
ment sh. 2ld have moisture-proof insulation. 

3. All extension cords should have moisture- 
proof insulation, and the wire size should be 
no less than AWG No. 12. 

4. Do not overload, or stall the power tool. 
Serious damage to the equipment may be 
the results. Heat can cause the insulation 
to break down and bring about an electrical 
flash. 

5. There is danger of an electrical flash at any 
time and glasses will help protect the eyes 
against flash burns and from hot metal 
sparks, 

6. Use conduit to eliminate the danger of hang- 
ing wires and the possibility of cutting into 
them. 

7. High voltages are frequently measured in 
electronic circuits. Make sure your meter 
connections do not short or touch other parts 
of the circuit. Use a well insujated test prod 
to reach difficult and obstructed test points 
in the circuit. 

8. Use no test instrument until you have been 
properly instructed in its use. 

9. Use the test instrument for only the purpose 
for which it was designed. 


10. 


12. 


13. 


14. 


15. 


Bo not have open flames = 
near chazging batteries. 


Charge only in a weil 
venti‘ated room. 


18. 


19. 
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Transformers may be extremely dangerous. 
Proper respect and extreme caution must be 
practiced at all times when working with or 
measuring voltages. 


. Unknown voltages are measured from the 


highest range down to the proper range 
necessary for the most accurate reading. 
Check and double check any project that 
you have completed before you energize it. 
Then, if you aren't still completely sure, 
have the instructor check it. 

Take your time. Do not endanger yourself 
or others by being too hasty. 

If the power switch for a circuit is remote 
from the source of trouble, it should be 
turned off by the electrician. He should 
hang a tag on the switch warning others to 
leave the switch in the off position. 

The operator should be responsible for turn- 
ing the power on and off on all electrical 
equipment he is using. 

Do not have open flames near charging 
batte ries.¥ 


Batteries should be first connected to the 
charger before it is turned on. 

When mixing acid and water, ALWAYS 
POUR ACID INTO THE WATER. This is 
often dane when making cut acid for etching 
printed circuit boards and also when prepar- 
ing dilute electrolyte for wet cells. 


. Use rubber gloves and a face shield when 


you are handling acids. 

Exercise extreme caution when installing 
radio and TV aerials. Never put them close 
to power lines. 

If there is an electrical storm, do not work 
on TV s or radios that have the lead-in wires 
stil] connected to the set. Observe this rule 
even though the line has a lightning arrester 
hooked into it. , 
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23. Keep fingers from the “live” metal parts of 
the test probes while making tests. 


24. Never experiment with circuits unless you 
know. what you are doing, 


Flammable materia) 
In danger area 


25. When working on TVs or radios, be’ ex- 
aemely careful when working in the area of 
the power supply especially with TV. 


ELECTRICITY 


Never block safety type switches in the ON 
position. 

Disconnect electricity before working on 
defective power equipment. 

Never substitute for a fuse, using a penny 
or an oversize fuse. 

Hook electrical cords to outlets wired for 
such use, not to light sockets. 

Lamp cords will not be placed under rugs, 
over thresholds, near hot radiators or other 
places where insulation. may be impaired. 

Know how and where to shut off the current 
on any device you are going to work on. 

Use power tools (portable and stationary) 
only when such equipment is properly grounded 
and you have dry fouting. 

Check out circuits with low voltage; why 
use 110 volts if six will do the job? 

Use a flashlight where it is impossible to 
replace fuses or operate open type switches with 
regular illumination. 

Check for overheating of appliances. 

When testing generators, proper guards 
should be in place for belt drives before starting. 

When purchasing an eleciicel appliance, 
select tools equipped with th: third ground wire 
and items approved by the Underwriters Labora- 
my: OVERLOAD! 
Don't block 

in 
en position 


Avoid ov2rloading circuits with numerous 
appliances. Remember — number 14 wire can 
carry 15 amperes while number 12 wire can carry 
@ maximum of 20 amperes. 


Avoid placing a- soldering gun on a working 
surface and allowing the HOT tip to come 
in contact with the cord. 


Always - up solderingirons by the handle, 


even when 

Treat cuts and burns immediately. 

In the event of electrical shock from high 
voltage make certain the victim is not charged 
before touching him, lay him on ground, loosen 
all tight clothing, wrap in warm blanket and 
call a doctor. 

Keep all flammable material away from all 
electrical devices. 

Carbon dioxide (CO,) fire extiuguishers are 
used for electrical fires since they do not provide 
conduction back to the user. 

Students wiil not handle or, operate radio 
transmitting equipment which requires U.S. 
Government F.C.C. license without first securing 
such documents as required by federal law. 

No wiring is to be done in the home or away 
from school using the teacher or the school as a 
source of authority for such work. 

Never skimp of tape or other insulating ma- 
terials where safety is involved. 

Use pliers, not fingers, to straighten heavier 
gauge wires, 


Veltage checks 


with fingers 


Insulate skinned or frayed wires and replace 

if necessary. 
When checking veltages 
keep ene hand in =f 
your pocket 


Disconnect electric cords by pulling the plug, 
not the cord. 


All splices and solder joints must be made 
vithout protruding sharp points. 
¥ In splicing a duplex cord, stagger the sp''ces. 


Use the Underwriters’ knot where possible in 
sockets and plugs. 


_ When removing insulation from wires, do 
not cut into the wire and always cut away from 
your body. 

Never touch anything electrical which is not 
known to be safe. DO NOT TAKE ANYONE 
ELSE'S WORD — check it yourself. 

Always treat unknown wires as HOT until 
proven otherwise. 

Do not “jump” across terminals to determine. 
hot or cold conductors. 

Voltage checks will not be made by touching 
charged wires or apparatus with bare hands. 

Do not cut “live” wires. 

Never operate a switch or electrical tools 
while one hand is resting on a metal stand, pipe 
or other metal ground. 

When checking voltages, keep one hand in 
your pocket. (An insulated clip on one test lead 
is a good safety factor.) All test leads are to be 
held by insulated handles. 

Make certain the AC input line is hooked to 
the primary side of the transformer when work- 
ing with transformers. 

Béware of transformers with low voltage 
ptimaries and a high voltage secondary. 

Avoid hooking low voltage equipment to 
high voltage sources and vice versa. 

Exercise caution when working with AC 
radio equipment and television equipment con- 
structed without transformer power supplies. 

Voltage checks should not be made by touch- 
ing charged wires.or apparatus with fingers. 


Always check circuits with a voltmeter or 
similar equipment to determine values and 


Use the test instrument for 
only the purpose fer which 
it was designed. 


Avoid working around capacitors unless they 
have been discharged or shorted, 


Danger zones on TVs— #1 high voltage 
anodes; #2 high voltage cage. 

Discharging the picture tube properly: the, 
picture tube has a capacitive nature and can 
hold a high voltage charge for a rather extensive 
period of time. 


ELECTRICITY TEST 
Completion Questions: 
t | en type fire extinguisher is the 
safest kind to use on electrical fires. 
A person should first... the circuit 
before starting to work on an electrical powered 
device. 


Splices should be_.............0n a duplex 
electrical cord. 
The ......................... label is associated with 


products which have been tested and found to 
be of safe design and construction when new. 

Capacitors should be 0 ......0f 
before handling. 

Number 14 gauge wire may safely carry a 
eewrecoseesreeeseaeee AMpere load. 

All portable and stationary power tools should 
be to dispose static electiicity. 

All splices and solder connections must be 
made without protruding... 
Briefly explain the following: 

Why does the Underwriters knot contrib- 

ute to safety when used in a stendard socket 
or plug? 


GENERAL 
SAF 


Conduct and Procedure: 

Walk —don’t run—in shop areas. 

Remain ALERT — report the accident that is 
“looking for a place to happen.” 

Remember, horseplay has no place in the 
shop. 
Request teacher approval of special machine 
set-ups. 

Be considerate of the safety of others. 

Safety rules pertinent to the specific shop, 
instituted by the school safety committee or 
instructor, should be adhered to unless altered 
or revised by the instructor. 


No student should use equipment, including 
power tools or hand tools, until he has had 
instruction relative to the safe handling of it 
by proper authority. 

Make adjustments before power is turned 
on and remove all wrenches, materials and ob- 
jects not tied down and used for the operation. 

Persons not operating power tools or in- 
structed to observe the operation thereof, should 
keep clear of operators. 

Never start or stop a machine for another 
person except in an emergency. 

Machines will be operated by one person 
only. 

Respect human weakness and watch out for 
others. Report unsafe conditions to the teacher. 

Avoid dangerous operations when overtired 
or ill. 

Form correct habits under normal conditions 
so you will automatically do the correct thing if 
required to work under pressure. 

Read and follow the precautions and infor- 
mation from safety posters. 

Don’t use machines for trivial operations, or 
whenever hand tools would best accomplish the 
task. 

Girls working in shop areas must confine 
their hair and avoid wearing apparel subject 
to catching on or in machinery. Rings, bracelets, 
watches, etc., should not be worn. 


Never throw object in shop. Distraction or 
injury can resuit. 

Students will not tamper with adjustments or 
otherwise play with machinery at any tire. 
Serious accidents have been caused by such 
action. 

Do not lean on machines; you may press a 
switch or throw a control which, upon starting, 
could endanger the safety of the operator or the 
machine 


Wear gloves to handle raw materials such 
as rough boards, metal subject to burrs or sharp 
edges, Jass and other materials in the rough. 


Tools, Equipment and Materials: 

Eye protection is mandatory and appropriate 
eye saféty devices must be provided for ail 
students in accordance with the regulations as 
stipulated in the Ohio Law relating to compul- 
sory eye protection (House Bill No. 492, Section 
3313.643 of the revised code }, 


Compressed air must never be used for - r 
than the specific purpose, Never use foi cleanng 
clothes or machinery. 

Stop all power machinery to oil, adjust or 
clean. 

Allow revolving machinery to stop on its 
own. Resist the desire to grab chucks, spindles 
or other rotating parts with the hand. 

Use power ‘tools only when an instructor is 
present in the room. 

Set up shields to stop flying chips, sparks, or 
particles. 

Replace grinding wheels showing cracks, 
those out of balance or those worn too smali to 
allow proper clearance (not more than %”) be- 
tween tool rest and stone. 

Keep cutting tools sharp. 

Oily rags and other highly combustible ma- 
teriais must be kept in a closed metai container. 

Ground all portable and s:ationary power 
tools. 
Keep hoses and electrical cords trip-free. 

Never mount a grinding wheel unless the 
speed of the motor and the speed of the wheel 
are known and the two are appropriate. 

Store flammable liquids in approved safety 
containers. 

Avoid using electric drills or other electrical 
apparatus while standing on wet floors. 
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Make certain your hands are free of oil or 
grease and that hammer, screwdriver, chisel, 
etc., handles are free of oil and grease. 

When starting a machine, allow it to reach 
its proper operating RPM before using. 

When finished with a tool, clean and then 
replace it so it cannot fall. 

Disconnect cords when portable tools are 
not in use. 

Vice handles should hang free when not in 
use. 

Know and follow the specific requirements 
of the kind and type of machine you are going 
to operate. 

Use the correct tool for the job. 

Check for frayed electrical cords and. for 
chafed or worn air hoses. 


Shop Environment and Housekeeping: 

Floors should be of a non-skid type and kept 
free of accumulation of materials or scrap. 

The area should be swept daily and cleaned 
thoroughly periodically. 

Work stations should be cleaned at the end 
of each class period. 

The shop should have a neat and orderly 
appearance at all times. 

Shops which are dirty, cluttered and unsani- 
tary places are good sites for accidents. By 
helping eliminate these conditions, you promote 
safety, morale, health, fire prevention, efficiency 
and good public relations. 

Aisles should be kept clear by putting stock 
away promptly after using. 

Ventilating systems must be installed. Serious 
disorders can be caused by uncontrolled vapors, 
mists, gases and fumes. 

Light is essential for sight. Sight is essential 
for safety. Keep windows, light bulbs, reflectors 
and walls bright but without glare. Replace 
burned out bulbs at once. 

Floors must be kept free of objects o ma- 
terials which may cause falls. This includes oil, 
grease, bolts, wood blocks, shavings, etc. 

Fire extinguishers must be kept handy. Know 
how to use them. 

Fire regulations pertinent to the shop should 
be studied and familiarized so you can assist in 
closing windows, make proper exit, etc. 


Clothing and Personal Protection: 

Wear protective clothing and equipment for 
the use intended for its wear. 

Avoid wearing anything or wearing gloves 
which may be pulled into machinery. 

Keep sleeves rolled up, shirt ‘ails in, long 
ties and jewelry removed. 


Aprons should be secured snugly. They 
should be able to tear free if accidentally caught. 

Hair nets should be worn by those students 
with long hair. 

Wear eye protection as defined under Toois, 
Equipment and Materials. 

Beware of any suspicious fumes or gases 
which may be toxic and report to proper au- 
thority. 

A person feeling ill should not operate a 
machine — report to instructor. 

Use proper lifting technique when moving 
heavy objects. 


First Aid and Health Hazards: 

Have cuts, burns or bruises, however minor, 
treated immediately by the school nurse or 
another qualified person designated by the 
school adminisiration. 

Report any injuries to instructor immediately. 

Neither teachers nor students are to treat or 
remove particles from the eye. 

lt the job subjects you to eyestrain, provide 
additional light. Eyestrain is a frequent cause 
of accidents. 

Avoid placing hands to mouth or eyes whiie 
working. 


Complete “Student Injury Report” form on 
each accident and send to Division of Safety 
and Hygiene, The Industrial Commission of 
Ohio, 


GRAPHIC ARTS 
SAFETY 


Hand Typesetting 

Students will not lean back or tilt stools or 
chairs. Falls can result in serious head or back 
injury. 

A student should stand when setting type. 

Do not forces type into composing stick. Type 
can cut your thumb. 

Do not throw type. 


Secure assistance rather than risk a hermia 
when carrying heavy type cases. 

Grip type case and other apparatus properly 
when carrying to avoid dropping and causing 
foot injuries. 

Avoid running the fingers or hand over edges 
of lead, brass or steel rules to test or clean. 
Sharp edges will cut fingers. 

Do not run fingers over perforating or cutting 
rules. 

Discard ink can covers with jagged edges. 
Open ink cans with care. 

Keep hands from mouth and eyes when work- 
ing with lead or ink. 

Clean type cases with vacuum. Do not blow 
manually or use compressed air. 


Keep hands off the proof press track. One 
person should operate the proof press with no 
others close. Leave handle up when not in use. 

Do not use tweezers with attached bodkin. 
Bodkins are sharp and can cause injuries. 

Pick up type or other objects which may fall 
to the floor. Small items can cause slipping 
hazards. 


Machine Typesetting and Maintenance 

Operate typesetting machine only after you 
have been properly checked out and understand 
the procedure. 

Lock vise securely; loosely locked handles 
will break off. A front squirt may also result. 

Make certain the vise-automatic is working 
properly. The vise-automatic will stop the ma- 
chine if the first elevator is not fully seated. 

Advise the instructor of defects. Do nct 
attempt to make repairs unless told to do so. 

Never remove a guard. It is placed on the 
machine to protect you. 

If the glass front is not securely locked when 
raised for re.noval of the matrix, it may drop, 
causing an injury. 

Remove the plunger pin if the machine stalls 
just before casting a line to prevent a double 
squirt. 

If hot metal squirts, do not attempt to shut 
off machine. Get out of the way and call the 
instructor. 

If the machine stops, push on the control 
lever and do not open it until the problem is 
corrected by the instructor. 

Wrong adjustments may cause injury to you. 
Make only those changes requested by your 
instructor. 

Never hold the pump-stop lever open to cast 
a line. ff the machine casts, you may be danger- 
ously burned from a squirt (front). 

Make certain the space band transfer pawl 
is locked before making a line transfer by hand. 

Over filling the metal pot may cause the 
heating element to overheat, creating a fire 
hazard. Avoid over filling. 

If a line jams when the assembler is raised, 
do not open the gate. 

Exercise caution in lifting magazines and 
pigs of metal. 


Make-up 

Deep painful wounds may be inflicted by 
running fingers over rule edges. 

Keep hands away from mouth and eyes. 

Use care to protect fingers when operating 
the lead cutter. 

Cut away from the body when using the knife 
or other sharp objects. 


Keep make-up room aisles clear of tripping 
hazards, 

Get assistance to lift heavy forms. 

Avoid placing fingers near gears or bearers 
on a proof-press, 

Keep fingers away from mitering machine's 
blade. 


Tweezers will not be carried in trouser 
pockets. 


Only one’ student at a time will work at the- 


proof press, others will keep clear. 

Bend at the knees when lifting heavy forms. 
Stonework and Imposition 

Always replace a chase when finished with it 
to avoid tripping hazards. Replace chase care- 
fully so others do not upset it. 

Cut away from the body always when using 
a knife. 

Handle ruled forms with care to avoid cuts. 

Tighten forms properly. Over-tightening may 
cause a wedge to buckle or the chase to snap, 
injuring hands or face. 

Secure assistance in lifting heavy objects. 

Never carry a job over your head. 


Presswork 

Never work near a press if you have loose or 
dangling clothing. 

Injury often results from attempts to retrieve 
misfed sheets. | | 


Keep flammable solvents in fireproof con- 
tainers and enclosures. 

Never attempt to ink the press while it is in 
motion. 


Always shut off the power when putting the 
form in the press. If the press is started acci- 
dentally, you can be injured. 

Guards must always be securely in place any 
time the machine fs used. 

Always turn off the power to a machine when 
you are through using the machinc. 

Wipe up oils which may spill on the floor. 

Store oily or dirty rags in proper type 
container~ 

Use c. in opening ink cans. 

Do not lift heavy forms by yourself. Get help 
if required. 

Use make-ready knife ‘or the purpose in- 
tended only. 

Store heavy forms so they will not fall on 
someone's feet. 

Avoid paper cuts by using care in handling. 

Do not talk to others when you feed the 
press. Do not talk to others when they are 
feeding. 

Paper Cutter 

Never work on the cutter unless safety devices 
are present and in working condition. 

Eye or facial injury may occur if tools or 
objects left lying on the table surface are cut into 
with a snap-up resulting. 

Arrange paper on the bed with the clamp 
slightly lower than the blade. 

’ Avoid handling paper by the edges, 

Cut material within the capacity of the cutter. 

Cut materials within the operator’s ability. 

The cutter is a one man machine. 

Avoid dropping blades during removal or 
reinstallation. 

Do not let a sharp edged blade lie where 
others may be injured. 

Do not over-exert or assume improper posi- 
tions while pulling cutter handle. 

Handle and floor must be free of oils and 
greases. 

Operate power cutters through by hand for 
one complete revolution. . 

Double check to make sure all bolts holding 
the blade are properly tightened after reinstal- 
lation. 

While cutting, keep both hands on the handle 
until the knife has come to rest on the top stroke. 

Avoid touching the blade at any time, except 
for replacement. 

Before reaching for the cut paper, make sure 
the handle is in its farthest backward position. 

Power cutters must be off when cleaning, 
oiling or adjusting. 

Use care and a jogging blade when jogging 
stock against back gauge and side so as to avoid 
cuts by the paper. 
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Do not use metal rules on the paper cutter. 


Proof Press 

Only one student may operate the proof press 
at one time. 

Keep hands off the track. 

Leave the handle in an upright position when 
not in use. 


Power Stapler 

Make certain ‘power is off before cleaning, 
oiling or adjusting. 

Keep fingers away from movable parts of 
the stapler. 


Platen Press 

Only one person will operate a press at one 
time. 

Acquire proper stance while operating. Stand 
erect. 

Stop the press any time you are not in the 
operator's zone. 

Stop the press before attempting to retrieve 
«+ \ that has fallen between the platen and 
delivery Ze) i 
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The press mus 
oiling is attempted. 

Stop the press dead to wash the ink rollers 
and disc. 

Stop the press to apply ink to the disc. 

Never talk to an operator or talk to others 
when you are the operator. Distracting the paper 
feeder places him in a very dangerous situation. 

Stop the machine to remove paper picked up 
by the ink rollers. 

If stock ‘needs adjusting against the gauge 
pins after the platen has started to close, the 
operator should use the throw-off lever and make 
proper adjustments the next time the platen 
opens. ; 

Gauge the speed of the press according to 
vour ability to feed. Frequent tripping of the 
press increases your chance of an accident. 

Exercise caution around flywheels and other 
open mechanisms such as those at the right of 
the platen. 

Make certain the form is locked securely in. 
the bed. 


Silk Screen Work 

Use razor blades only in safety holders. 

Wear eye protection to keep splash of paint 
from causing injury. 

Should oils or paints spill on floor, clean up 
at once. 

Materials will not be tested to determine 
nature or content. Lead in the paint can cause 
lead poisoning and other ingredients can create 
other harmful effects. 

Exercise particular care in handing sharp 
edged objects to others or while moving about 
the shop with some in hand. 

Keep fammable liquds in approved con- 
tainers and enclosure. 


True-False — Use Plus for True, Zero for False: 


Test — Hand Typesetting 

1. ( ) Fingers and hands must be kept from 
the face when type is handled. 

2. ( ) Avoid running hands over perforating 
or cutting rules. 

3. ( ) It is best that one person handle very 
heavy type cases because his control 
wiil be better. 

4. ( ) Force type into composing sticks with 
the thumb if it does not slide freely 
into place. 

5. ( ) Type cases may be best cleaned with 
high air pressure. 


Test — Machine Typesetting and Maintenance 
6. { } Over-filling the metal pot may cause 
the heating element to overheat, creat- 
ing a fire hazard. 
7. ( ) Never hold the pump-stop lever open 
to cast a line. 


8. ( ) Guards should be removed whenever. 


they appear to be in the way or are 
not reaily necessary. 

9. ( ) Remove the plunger pin if the machine 
stalls just before casting a line to pre- 
vent a double squirt. 

10. ( ) Use caution when lifting pigs of metal. 


Test — Make-up 

1l. (| ) Tweezers should be carried in trouser 
pockets so they do not puncture your 
shirt pockets. 

12. ( } Two students should cooperate while 
operating the proof press. 

13. ( ) Always cut toward the body when 
trimming with a knife. 

14. ( ) Fingers should be kept clear of the 
mitering machine blade. 

15. ( ) Run the finger over the rule to check 
for sharp edges. 
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Test — Stonework and Imposition 

16. ( ) Carry work as high as possible to 
avoid bumping into others. 

17. ( ) Always return a chase when you are 
finished with it to its proper place. 

18. { ) Tighten forms to your maximum abil- 
ity so lead will not fall out on your 


feet. - 
19. ( } Secure assistance when lifting heavy 
work. 
20. ( ) Handle ruled forms carefully. 
Test — Presswork 


21. (+) Never work near a press with loose 
or dangling clothing. 

22. ( ) Store oily rags in proper type closed 
metal containers. 

23. ( ) Avoid talking to others when you feed 
a press; avoid talking with others when 
they are f:eding the press. 

24. ( ) Handle paper by the edges whenever 
possible. 

25. ( ) Ink the press when it is in motion. 


Test - Paper Cutter 

26. ( ) Arrange paper on the bed with the 
clamp slightly lower than the blade. 

27. ( ) Before reaching for the paper, make 
certain the handle of the cutter is in 
the closest forward position. 

28. ( ) When cutting, keep both hands on the 
handle. 

29. ( ) Cut beyond the capacity of the paper 
since most tools have an overload de- 
signed into the tool. 

30. ( ) Clean, oil and adjust with the machine 
operating if it is power actuated. 


Test — Silkscreen Work 

31. ( )} Razor blades should be used only in 
safety razors. 

32. ( ) Taste materials to determine contents 
of paint. 

33. ( ) Keep oily or paint soaked rags and 
flammable liquids in appropriate safe 
containers. 

Folding Machine 

Never attempt to remove a misfeed or 
jammed sheet while the machine is running. 

Turn off power when making changes. 

Keep all tools off the tables of the folder. 


Stitcher (Stapler) 

Never attempt to adjust or clear machine with 
power on. 

Keep fingers away from moving parts. 

Use caution when removing spool of wire 
from machine. The end could spring out of the 
fitting and whip around. 


Darkroom 

Identify the contents of bottles and containers 
by label, never trust taste or smell. 

When using dry mounting press, to avoid 
burns, draw the tacking irons away from the 
hand that is holding the print. 

Do not touch electrical switches or equipment 
with wet hands. 

Because there is a danger of explosion, never 
shake a bottle containing a strong acid or alkali. 

Be sure exhaust fan is on and is in proper 
repair. 

Wear rubber gloves when handling chemicals. 

BENCH SHEARS! Use safelight when cutting 
orthochromatic film to protect against cutting 
fingers. Coat cutting edge with fluorescent or 
luminescent paint for cutting panchromatic film 
in total darkness. 

Wash sink and trays after using. 

Dry hands completely before using darkroom 
camera, enlarger, dryer, lights, or other powered 
equipment. 

Pour acid into water, never reverse the 
procedure. 

All electrical equipment should be kept dry. 

Make sure of formula and mixing procedure 
before handling chemicals. 


Offset Press 

Use caution when applying ink to machine. 
Fingers could be pulled into rollers. 

Press should be operated by one student at 
a time. 

Do not try to clean any part of the press 
while running. 

Do not lean on machine when the machine 
is running. 


DON’T LEAN! 


ADVOID LOOSE CLOTHING 


CLEANING. .. 


1S MACHINE OFF? 


Keep fingers out of moving parts of press. 

Make sure press is disconnected when making 
major repairs. 

Check dampness of water rollers when ma- 
chine is off. 

Roll up sleeves, take off rings, tuck in loose 
clothing. 


General 

Do not operate any power equipment or 
cutting device when the instructor is not in the 
shop. 

If you haven't been instructed in a machine's 
use, don’t use it. 

Use toot only for purpose for which it was 

designed. 


Stripping, Layout Table 

Use standard stripping knives, or tape unused 
edges of razor blades. 

Use level-type tape dispenser. 

Make sure adhesive wax machines are full 
before heating. 

Do not lean on glass table. 


Lead-Slug Cutter 
Never put fingers on the cutting edges. 
Be careful when cutting small sizes. 


Cleaning Solvents and Cleaning Rags 

Never use a solvent with a flash point of less 
than 100°. 

Keep all solvents labeled. 

Keep all cleaning rags in approved safety 
cans. 


Platemaker — Carbon Arc 

Disconnect power before adjusting or replac- 
ing carbon electrodes. 

Vacuum should be drained before lifting 
glass lid for adjustments. 

Exhaust fan should be working and properly 
vented. 

Warn all persons in the area to protect eyes 
or look away when sparking carbons. 
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INDUSTRIAL 


CRAFTS SAFETY 


General 

Report to the teacher any defective equip- 
ment, unsafe conditions, or violations of safety 
rules. 

Report to the teacher immediately any injury, 
no matter how slight. Infection may result from 
uncared for minor cuts, scratches, and burns. 

Work with tools, machines, and equipment 
only after having received necessary safety 
instructions. 

Do not lift any equipment or materials that 
cannot be handled easily. Obtain help of another 
pupil when carrying !ong pieces of material six 
feet or more in length. 

Make certain that there are no obstacles in 
the path when cazrying materials or equipment. 

Keep aisles and passageways clear of ma- 
terials and equipment. 

Do not allow tools and materials to project 
over the edges of work benches. 

Obtain the teacher’s permission before using 
compressed air. 
Walk about the shop carefully. 


TOOLS, EQUIPMENT AND MATERIALS 


Hand Tools 

Always inspect hand tools before using them. 
Make certain that there are handles on all 
tanged tools, such as files, wood chisel, scrapers, 
and soldering irons. 

Keep handles of all tools clean and free of 
oil and grease. 

Avoid holding material in the hand while 
using a screwdriver. Hold material being as- 
sembled in a vise or a support if on a bench. 

Select screwdriver of proper size to fit the 
screw slot. Keep hands back of the screwdriver 
blade. 


Kiln 
Use asbestos gloves and long-handled tongs 
to remove hot pieces of enameled material. 
Place hot pieces of enameled material on 
well-insulated surfaces, such as asbestos or tran- 
site board. 


Do not book into the kiln for a long period. 

Do not place moist items in the kiln. 

Make sure that kiln is clean before firing. 

Keep face and body clear when opening kiln. 

Be sure that kiln is tumed off and cord un- 
plugged before leaving room. 


Lapidary Equipment 
Obtain the teacher’s approval of the setup 
before using the slab saw. 


PLASTICS 
General 

Follow the manufacturer's safety instructions 
carefully to prevent injuries in the use of various 
plastic products. 

Never taste or sniff at an open bottle of 
chemicals, or at a can of liquid resin or a curing 
agent, to determine their nature. This is an 
extremely dangerous practice. 

Use protective clothing and rubber gloves 
to prevent chemical burns or toxic reactions with 
contacting fumes, chemicals. 

Wear heat protective gloves while handling 
hot molds or hot plastic. 

Wear gloves that are rubber or plastic coated 
and cotton lined. When using liquid resin or 
solvents, also apply hand cream before putting 
on the gloves. 

Wash gloves daily while still on the hands, 
using soap and warm water. Do not use solvents. 

Avoid contaminating the inside of the gloves 
when removing them. The safe way is to re- 
move the gloves Ly pulling at the fingers. Do 
not put gloves on over dirty hands. 

Wear coveralls, or shirt with long sleeves, 
and change at once if soiled or spilled on. 

Avoid wearing rings and wrist watches. The 
accumulation of chemicals will cause moisture 
and heat beneath them and contribute to the 
development of skin irritation. 

Do not use plastic materials if you have 
allergies or skin eruptions. 

Be extremely cautious to avoid skin contact 
with epoxy resins. Precautions should include 
the wearing of aprons, coveralls, and gloves; 
adequate washing and use of show facilities; 
and the use of protective creams and adequate 
ventilation. 

Remove resins, catalysts, curing agents, sol- 
vents, uncured mixtures, or fiberglass promptly 
and thoroughly from the skin to prevent serious 
skin irritations. 

Use special hand creams and cleaners before 
and after working with fiber glass. 

Protect the skin from released glass fibers 
while sanding cured fiber glass or reinforced 
plastic. 

Wear eye shields or safety glasses. 

Wash hands thoroughly, without waiting for 
the regular wash-up period, immediately after 
any hardener, caustic material, or resin has 
touched the skin and after every lay-up job. 

Obtain instructions from the teacher regard- 


a a rer 


+ -2-= 


ing the proper type of soap. Low alkaline soap 
must be used. Never use skin defatting solvents. 

Use protective creams after washing. Apply 
cream to the hands, forearms, neck and face. 

Always be sure that there is adequate ven- 
tilation when using solvents. 

Make certain that all grinding and finishing 
operations of cured plastic products are done in 
down-draft ventilated areas. 

Conduct the curing of epoxy and similar 
resins in the exhaust ventilated area. 

Mix catalysts and resins under the direct 
supervision of the teacher. Incorrect mixtures 


_may be explosive or constitute a fire hazard. 


Avoid spilling solvents. Vapors may flow 
along the floor, become ignited and flashback, 
causing serious burns. 

Use chemicals only from labeled bottles and 
containers. 

Isolate and control irritant or hazardous ma- 
terials in their respective working areas. 

Always have a great respect for chemicals, 
liquid resins, and solvents. Never handle them 
carelessly. 

Thoroughly clean all equipment and tools in 
areas containing hazardous materials before 
sharing them with other pupils in other areas. 

Store unstable plastic ingredients, such as 
catalysts, in a cool place. In a location where 
the temperature is high, they are likely to react 
chemically. 

Spread disposable paper on work benches 
and on the floor around the working area and 
replace as soon as it is soiled. 

Use clean rags, and discard as soon as soiled, 
into metal-covered containers. 


Use disposable containers while mixing 
epoxy, liquids and resins; then discard after use 
into metal-covered containers. 

Dispose of used or dried plastic and other 
combustible waste products into covered metal 
containers. 

Never pour contaminated solvents down a 
drain or sewer. Used solvents should be carried 
in a closed container to a safe deposit area. 


MACHINES AND EQUIPMENT 


Transfer and Compression Presses 

Never open or close operating valves or 
controls without proper instruction. 

Keep hands away from a closing press. 

Handle hot molds and plaster parts with 
heat protective gloves. 

Do not attempt to close a press until mold 
alignment has been checked by the teacher. 
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Injection and Extrusion Presses 

Ask teacher to verify that molds are correctly 
mounted and aligned before operating a press. 

Be sure that safety guards are in place and 
operating properly on the press. 

Make certain that cycling valving, tempera- 
ture control adjustment and press operation are 
done under the supervision of the teacher. 


Scrap Grinder 

Check all materials for metal pieces before 
putting them into machine. 

Feed material into hopper only. 


Rolls or Plastic Mill 
Operate machines under the direct super- 
vision of the teacher. 
Keep hands away from operating rolls. 
Never attempt to pull out or hand onto 
material while passing it through the rolls. 
Keep tripping devices and safety guards in 
place and check for proper functioning before 
using these machines. 


Molding 

Exercise care when “blow forming” plastics 
by being sure that material and forms are se- 
curely clamped before applying air pressure, 


BASIC LEATHER CRAFT 


The usua! careful use of the several tools 
used for cutting leather, such as level point 
knife, sloyd knife, head knife, razor-blade knife 
and draw gauge knife should be noted and 
observed. 


SHEET METAL 
WORK SAFETY 


General 

Large sheets can be unwieldy. Use C-clamps 
for handles. 

Remove slivers, commonly called fish hooks, 
from edges of sheets. 

Keep the work area and floor free of slippery 
cuttings. 

Hold snips and seamers so flesh is not pinched 
between handles. 

When chiseling, riveting, grooving or hand 
punching, strike the tool squarely with the 
hammer. 

Use care in carrying and using the scriber. 

Avoid sliding sheet metal through the hands. 

Use corner guards or other devices to protect 
people using aisles or work areas where large 
sheets protrude. Beware of corners and edges. 

Never wear gloves around rotary machinery. 

Guard against shooting the rivet gur by 
accident. Point to floor. 

Use appropriate safe methods when using 
hand tools, soldering equipment, grinders or 
other tools. 

Punch rather than drill large holes in sheet 
stock. 


Sheet Metal Brake 

Keep fingers clear of the mouth of the ma- 
chine when closing down on the metal. 

Use care when inserting or removing sharp 
edged sheets. 

Make certain counterweight bars do not strike 
others while working. 

Get assistance when bending large thick 
material to avoid backstrain. 


Keep fingers out of the pinch area as the 
metal is bent, especially on maximum capacity 
bends. 


Shear and Punch 

Fingers must be kept out of the cutting or 
punching area. 

Keep your attention on the job; avoid dis- 
tractions while working. 

Always use properly installed guards. 

The shear and punch will be operated nor- 
mally by one person only. 


Roll Former 

Keep fingers and clothing out of the rolls. 

The same person feeding the metal normally 
turns the crank. 

Keep your eyes and your mind on the work; 
avoid distractions. 


Test — Sheet Metal Work — Sheet Metal Brake, 
Sheet Metal Rolls, Shear and Punch 
Completion: 

1. The same person who feeds the rolls also 
operates the ceil 

2. Always keep your .. oat of 
the cutting and punching ar area a when operat- 
ing the shear and punch. 

3. Small slivers and pieces of metal can create 
ee ...hazards if left on the 
floor. 

4. Large holes in sheet metal should be made 
Wise 

5. Fish hooks afeno occur ur along the... 
of sheet stock and should be removed at 
once. 

6. . eeeneteoneeeeee AF useful when 
sheet ‘metal must be carried because they 
form good handles. 

7. Backstrain may result if heavy sheet stock is 


assistance of another person. 
& Counterweighfs must not be permitted to 
ww-vaseeevevae.--When using the brake. 
9. When large sheets ‘of thin sheet are protrud- 
ing from a bench, make sure others do not 
become injured by using... a 
10. Always try to hold snips or seamers so 0 flesh 
1 ee eae ....between the 
handles. 


Squaring Shear 

Keep fingers clear of the blade and never 
under the hold down bar. 

Never reach behind the shear to support 
metal. This places you in an awkward position, 
subject to a fal} and puts fingers in a blind area. 

To avoid crushing toes, keep feet clear of the 
pedal. 

Use care in handling sheared razor sharp 
metal. 
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RIGHT WAY 


Never cut excessively sma'l pieces on a shear. 
Use hand snips. 

Allow a portion of the hand to overlap onto 
the machine so you can prevent sheet from 
slipping forward toward blade. 

The shear is a one man machine; use ac- 
cordingly. 

In leaning forward as blade is depressed, 
people tend to keep balance by grasping the top 
of the large outer casting. After the blade has 
descended, it is possible io insert a finger inad- 
vertently into the slide. As the blade returns, 
a very serious crush can result. 


Test — Squaring Shear 
Multiple Choice: 
1. Reaching behind the shears to catch a piece 
of metal as it is cut is 
a. Permissible if the piece is three inches 
wide 
b. Permissible if the same person who 
reaches also operates the treadle 
c. Permissible if a and b are both adhered 
to explicitly 


d. Dangerous at any time and is a violation 
of safety rules 

e. None of the above answers are correct 
2. Squaring shears can injure only the 

a. Hands 

b. Feet 

c. Either hands or feet, or both 

d. None of the above answers are correct 

True-False — Use Plus for True, Zero for False: 

3. { ) Use care in handling sheared metal 
because edges are razor sharp. 

4. ( ) The shear has the advantage of being 
able to safely cut very large or ex- 
tremely small work. 

5. ( } The shear is best operated by two peo- 
ple one to depress the pedal, the other 
to adjust the sheet stock. 

6. { ) Allow the hand to overlap onto the 
machine so you can prevent the stock 
from slipping forward. 

7. ( ) It is poor practice to jump on the 
treadle. 

8. ( ) Never reach forward enough to permit 
fingers under the hold down bar. 


Buffer 

Always buff using the bottom half of the 
wheel (below center). 

Use extra care around openings, corners or 
other areas where the wheel can grab and throw 
the work. 

Exercise caution to avoid overheating and 
burns on the hands. 

Avoid allowing the work to become cramped 
between the wheel 1nd the machine, the wall or 
some other object. Freedom of movement is 
essential to avoid catching. 

Make sure the wheel diameter is appropriate 
for the job. 

Never use a rag because the work heats up. 
Rags catch in revolving arbors. 

Always stand to one side of wheel when 
applying compound. 


STAND TO rh. 
ONE SIDE is 


i) 


Test — Buffer 

True-False — Use Plus for True, Zero for False: 

1. ( ) Always buff on the lower part of the 
wheel. 

2. { ) Bags should be used to hold hot objects. 

3. ( ) Use a wheel of the proper diameter. 

4. { ) Work the buffer well into inside corners, 
grooves and other confining areas for 
good buffing action. 

5. ( ) Freedom of movement is essential. 


Power Hack Saw 

Make sure the action of the saw cannot crowd 
or injure those in front of the moving frame. 
Stand clear. 

Do not reach under the frame or blade when 
in the raised position. 

Make file cuts on sharp edged objects or 
angular material so blade may proceed into 
work properly. 

Keep blades and stock right. 

Support end of long stock in a positive 1.an- 
ner so blade will not be pinched. 

Do not bear down on the saw frame. 

Keep hands clear of the mechanism while in 
operation. 

Clean, oil and adjust when machine has fully 
stopped. 

Do not attempt to cut small pieces in one 
sidc cf the vise jaws unless a piece of equal 
sie is in the opposite end of the vise, keeping 
jav's parallel. 

Never use a new blade in an old saw kerf. 

Install new blades with teeth pointing in 
the proper direction. 

Lower the frame slowly on the work. A sud- 
den drop can shatter a blade. 


Test — Power Hack Saw 


Completion: 
1. Avoid reaching under the saw blade when 
the frame is in the............._...position. 


2. Clean, oil and adjust the machine only when 
1 62 es 


3. Avoid blade breakage by lowering the 
ere Serer slowly on the work. 

4. Bearing down on the frame during operation 
is not good practice because the... 
may break, causing ends to flail or small 
Pieces to fly. 

5. Clamp or draw the vise tight to prevent 
vtsteaeneeee-e-- from tearing loose. 

Explanation: 

6. Why is it unsafe to use a new saw blade in 
an old saw kerf? 

7. What may happen if a small piece is placed 
in the saw vise next to the blade without 
placing a small piece of stock of equal width 
at the opposite side of the vise? 

8. Explain why it is necessary to file off sharp 
corners before stazting the saw. 


Soldering 

When using gas furnaces, keep flammables 
away trom area. 

Do nct carry hot soldering coppers around in 
the shop. 

Keep hands away from eyes and mouth. 

Avoid overheating the soldering copper. Red 
hot is too hot. 

Never leave hot soldering coppers unattended 
in the furnace. 

Put hot soldering copper and objects where 
others cannot be burned. 

Keep soldering flux in an area where it is 
safe from spilling. 

Use good ventilation and avoid breathing 
fumes. 

Exercise special care when filing a hot sol- 
dering copper. Use a vise to hold when filing. 

Lay coppers down only'on insulated non- 
flammable surfaces. 

Grasp copper by the handle well so hand 
cannot slip down on metal. 

Do not allow molten solder to be placed in 
or near wet or moist surfaces. 

Paste flux cannot splash and is preferable to 
liquid for general use. 

When using sal ammoniac avoid inhaling the 
fumes. 

Report any indication of escaping gas. 

If hot soldering equipment is to be retumed 
to the tool room, allow it to cool in a safe place 
and advise tool room man of its condition. 
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Never immerse the hot tcol in water to cool 
it. 

Check with teacher for permission to light 
the furnace. 


Test — Soldering 
True-False — Use Plus for True, Zero for False: 

1. { )¥t is dangerous to use molten lead or 
solder where parts or materials are 
wet or moist. 

2. ( ) It is not harmful to breathe the gasses 
which result from the soldering process 
or from cleaning the copper on sal 
ammoniac. 

3. ( ) It is not necessary or wise to heat the 
copper bright red. 

4. ( }Itis well to breathe through the mouth 
while soldering so vagrant fumes do 
not irritate sinus membranes. 

5. ( } Cool the soldering iron after use by 


immersing it in water. to prevent others 


from being burned 

6. ( ) Paste flux or flux core solder is prefer- 
able to liquid type for general use. 

7. ( ) Good ventilation in the soldering area 
is desirable. 

8 { ) Carry the soldering copper downward, 
watching and warning others nearby. 

9. { ) If soldering coppers are returned to the 
tool room, warn the tool room man 
when leaving them there. 

10. ( ) It is not harmful te touch the mouth 
or eyes with your hands while perform- 
ing a solder operation because fluxes 
are non-toxic. 


Hand Tools, General 

Clamp work securely in vises, but do not 
hammer on vise handles. 

Remove filings and chips from benches with 
a brush, not the hands. 

Do not allow work to project from vise or 
bench and cause obstructions. 

Use the corréct size of wrench for the job. 

When using cutting tools, direct the cutting 
action away from you. 


Mushroom heads on chisels, punches, etc., 
should be eliminated continuously. 

All angled hand tools must have handles. 

Avoid carrying tools in pockets. Screwdriv- 
ers, etc., can injure you if you fall. 

Inspect hand tools before using. 


When using tin snips or other similar tools, 
avoid letting flesh come between the handles. 
Pinches and blisters generally result. 

When using a chipping hammer, chip toward 
wall or shield to protect others from flying chips. 


Bench Work 
Keep bench drawers closed. 
Keep bench dogs flush when not in use. 
Avoid piling up tools. 
Do not blow dust from bench tops, use a 
brush. 


Hammers 

Use the correct size hammer for the job. 

Use rawhide, plastic, copper, lead, brass or 
rubber hammer on hardened surfaces, or where 
most appropriate. 

Report handles which are-loose, split, splin- 
tered, broken or otherwise defective. 

Never use when handles or hands are greasy. 

Avoid prying with hammer handles. 


SS) DON'T PRY! 


Use cle v hammers only for pulling nails and 
driving nails, never for use on metal surfaces. 

It hammer has a plastic or soft tip, check 
tips for tightness. 


Screwdrivers 

Use the corzect size and type. 

Avoid placing hands so a slip-off cau injure. 

Handles should not be splintered or split. 

Use for the intended purpose, not as a pry, 
chisel, drift or punch. 

Keep the shank vertical to the screw head 
while using. 

For electrical work, use insulated screw- 
drivers. 

Get correct alignment when using offset 
screwdrivers. ° 

Avoid the use of pliers or vise grips on 
general purpose screwdrivers. 

Remove burrs from screws or screwdrivers. 

Grind screwdriver blade so the end is net 
wedge-shaped. If sides are parallel, slip-off will 
not occur. 

Do not hold items in your hand when using 
a screwdriver on them. 


Files 

Make certain file is tight with the handle. 

Files are brittle so should not be dropped, 
used as prys or otherwise mistreated. 

Do not use old files for substitute cutting 
tools, knives, etc. 

Make certain the work to be filed is securely 
mounted. 
Pliers 

When using pliers, keep hands clear of the 
pinch area. This may be at the rear of the bolt 
as well as ahead. 

Place hands over short wire pieces, cotter 
pins or other small items being cut. Such items 
tend to fly and may cause eye injury. 


Make certain power is of before cutting 
through live wires. 
Keep handles free of grease or oil. 


Handles of pliers used for electric: ork 
should be insulated. 

Remove any burrs caused by pliers which 
would cause injury. 


Wrenches 

Avoid using a wrench as a hammer. 

Pull rather than push whenever possible. 

Always be prepared in event wrench slips 
or bolt breaks. Acquire a good stance, especially 
for hard pulls and in confined areas. 

Select socket or box wrenches as first choice 
and open type wrenches as second choice for 
work with hex nuts. 

Use the adjustable wrench only when others 
are inappropriate. 

Pull on adjustable wrenches so the force is 
mostly on the stationary jaw. Set the jaws for 
a close fit. 


RIGHT WAY 


WRONG WAY 


Do not extend the handle of a wrench by 
using p’pe or other means. 

Keep wrenches as free of oil uad grease as 
possible. Slippery wrenches cause skinned 
knuckles. 

Never use wrenches on machine parts which 
are in motion. 

Avoid excessive pressures on ratchets or 
wrenches not designed to take hard pulls. 

Hammer only on striking wrenches which 
are designed for this use. 

Avoid the use of distorted or excessively wom 
wrenches, 

Knives 

Cut by pushing away from the body. 

Do not stand in front of someone using a 
knife, 

Never throw or play with knives. 


When passing knives, give the other person 


the handle, keeping the blade outward and away 
from either person. 


Use care in checking for sharpness. 


Test — Hand Tools 


1, 
2. 


3, 
4 


12. 


14. 


15. 


( ) All “T” angled tools must have 

{ ) When chipping, protect others by 
setting up a 

{ ) Never use a hard faced hammer on a 


. ( ) Force on a wrench should be by a 


steady 

( ) Hammering on vise handles, wrenches 
and handles in general causes injury 
because 

( ) Constantly check and dress chisels and 
punches to remove 


. ( ) Files and screwdrivers should not be 

used as 

( ) Handles of screwdrivers and hammers 
must not be 

( ) Hand a knife to another by holding so 
the blade is 

( * Slip-off can be prevented if screw- 
drivers are 


. Why is it important to make sure current is 


off before cutting through (a) single wires, 
and (b) duplex wires? 

Why is proper stance necessary for hard 
pulls? 


. Why are socket or box type wrenches prefer- 


able to most open type wrenches (open end, 
adjustable jaw, etc.)? 

Hammer and wrench handles which are 
greasy or hands which are oily will contrib- 
ute to possible injury. Explain. 

How would you check the cutting edge of a 
wood chisel, a knife or other sharp tool 
without cutting yourself? 
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. Shield 
. Outward and away from each person 
. Pull rather than a push 


Burrs will cut hands 
Prybars 
Mushroom heads 


. Handles 
. You may strike yourself 


Hardened surface 
Sharp cutting edge 


. Hollow ground or ground with sides parallel 


rather than wedge shaped 
Push rather than a pull 


m. Soft faced surface 
n. Inward and toward the other person 
Explanation: 
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FOUNDRY SAFE 


Good Housekee~ing 


1. 


All flasks, \.eights, metal, bottom boards 
and jackets should be piled in a neat, orderly 
and safe manner, so that they will not fall. 


. Aisles between molds must Le ample in 


width so they do not present a hazard in 
transporting ladles  ° molten metal to these 
molds. 


LOCATION 


. Students should know the location of the 


nearest fire extinguisher and fire blanket, 
and be instructed in their use. 


. Molding floors should be kept clean and 


sand heaps shoveled up into neat piles at all 
times. 


Safe Practices on the Molding Floor 


lL. 


Advise students at the beginning of the 
semester to report any physical ailments 
(hernia, weak heart, allergy, etc.). 


. Lifting — don’t overlift. Get additional help. 
. Heavy copes — should be anchored and se- 


cured in such a manner that they will not tip 
over or fall, Do not craw! under 2 cope! 


. Hoisting equipment — periodic inspection of 


all cables, chains, hooks and links should 


Safe Practices in Melting 


1. 


2. 


10. 


DOWT PACK METAL © 
TIGHTLY IN CRUCIBLE ~ 


Keep crucibles in a warm, dry place so they 
will not gather moisture. 

To cure a crucible, bring it up to heat grad- 
ually and let it coo! in the furnace to room 
temperature before using. 


. Don’t pack metal tightly in the crucible 


when charging. The metal will exp... and 
may break the crucible. 


. In handling a crucible with hand tongs, be 


careful not to fra cure the crucible or spill 
the metal. 


. When a crucible 4as been in use for some 


time it becomes thin and dangerous. Discard 
it and “break in” a new one. 


. Be sure the crucible fits its shank 
. If crucible tongs are used, be sure they fit 


the crucible perfectly. 


. A small cast iron ladle may be used to melt 


such metals as tin, lead, babbitt and 
aluminum. 


. When charging celd metal into a molten 


bath of metal, in a crucible, it is well to let 
the cold metai heat up a little before drop- 
ping it into the molten bath. 

Be sure all ladles and crucibles are free from 
moisture before pouring molten metal into 
them. 
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Lighting Gas-Fired Melting Uni 
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1. Light a piece of paper and place it in the 


furnace near the orifice where the gas enters 
the furnace. 


. Keep the face away from the furnace and 


turn on the gas. 


. When the gas is burning turn on the air 


valve gradually until the proper air and gas 
mixture is obtained. 


. When shutting down a gas furnace shut off 


the gas first. 


Safe Practices in Pouring 


L 


to 


Inspect ali ladies to be used in pour'ng, and 
make needed repairs or reline them if neces- 


sary. 
. All ladles that have been freshly daubed 


should be thoroughly dried out before using. 


. Alll ladles are made to fit the shank in which 


they are carried. The shank should be 
turned with the side of the taper up when 
inserting the ladle. Lips of the ladle should 
be at right angles to center line of shank. 


. Ali students who are pouring molten metal 


should wear approved goggles, gloves and 
leggings 


. All hand ladles should be equipped with 


metal shields when pouring. 


. Bull ladles and hand jadles should not be 


filled too full. 


. Do not run with a ladle of metal and don’t 


walk backward. 


Cleaning and Grinding Castings 


1, 
2. 


Always wear goggles when snagging castings 
on abrasive wheels. 

Rests should be adjusted within %” of the 
wheel. Do not adjust rest when wheel is in 
motion. 


. Don’t put the entire weight against 2 casting 


when grinding; the casting may slip f.om 
the wheel and throw the hand ana arm 
against the wheel. 

Don’t grind on the side of the wheel; a 
casting may get jammed between the guard 
and the wheel. 


. Do not adjust the rest below the center of 


the wheel. 


WEAR THAT EYE PROTECTION! 
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SCHOOL MACHINE 
SHOP SAFETY 


Safety Precautions in the School Machine Shop 

Learning safe practice in the school machine 
shop is as important as learning to run a lathe or 
any other machine tool. 

Safety is an attitude; that is, it is a frame of 
mind. If the student’s attitude toward safety is 
a good one, he will accept the idea that safe 
working habits are the ones to learn and practice 
for the rest of his working life. 

A student must also keep in mind that he 
will not always be working alone, but will con- 
stantly be working with other people, and to 
keep himself, as well as those working with him, 
free from accidents at all times. 

No trade can be learned well until safe work- 
ing habits have been established and practiced, 
day in and day out. Safe working habits cannot 
be bought or manufactured, they must be 
learned through practice. 

Rules and regulations, mechanical guards and 
devices placed around machinery, posters and 
lectures are very important, but they will never 
take the place of intelligent safety procedures 
and precautions taken by the person doing the 
work. 

The hazardous nature of machine tools, in- 
cluding the mechanical power transmission driv- 
ing them, has long been recognized. Even with 
the great effort demonstrated in guarding belts, 
pulleys and gears in making machines less dan- 
gerous, there are still many injuries occurring 
to those working around machine tools. 

Injuries from machine tools may be either 
from the point of operation or the mechanical 
power transmission. Injuries to machine tool 
operators may also occur from other sources, 
such as handling materials, falls, or difficulties 
that may be attributed to the job, but not neces- 
sarily to the machine. 

So, let us look at some of the do’s and don’ts 
that will help to make us safe workers in our 
school machine shop classes. 


Safety Equipment and Clothing in the School 
Machine Shop 
1. Wear safety goggles, or face shields, at all 
times, which have been specifically designed 
for the type of work being done. 


2. Wear clothing that will give maximum pro- 


tection, such as asbestos gloves for welding 
or asbestos leggings around legs, thick shoes 
when lifting heavy objects, and shirts with 
sleeves cut off or rolled above elbows. Never 
wear loose or torn clothing. 


3. Do not wear rings, neckties, watches or 
bracelets that may be caught in moving 
machinery. 


Housekeeping in the School Machine Shop 

1. Keep floors free of oil, grease, or any other 
liquid. 

2. Store materials in such a fashion that they 
cannot become tripping hazards. 

3. Do not leave tools on table of machine even 
though the machine is not running. Tools 
may fall off and cause foot or toe injuries, 
and if the machine is running, tools may fall 
into revolving machinery. 


4, Have a place for every tool and every tool 


in its place, when tools are not in use. 


Drill Press 

. Wear goggles at ail times. 

2. Be thoroughly familiar with all the switches 
and levers that are used to operate the 
machine. 

3. Remove neckties and tuck in loose clothing 
so there is no chance of their becoming 
entangled with the rotating drill. 

4. See that all safety guards are in place. 

5. Use sharp and properly ground tools or 
drills at all times. 

6. Clamp the work solidly. Do not hold it in 
your hands. Should the drill break through, 
a merry-go-round effect may set up, causing 
serious and painful injuries. Illustration A-1. 
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. Always use a wood block beneath the drill 


being removed to avoid damaging small 
drills, or to prevent large drills from drop- 
ping through on your foot. 

Remove chuck key immediately after tight- 
ening drill in drill chuck. 

Permit the drill to stop of its own accord 
after the power has been turned off. Do not 
try to stop it with your hand. 

Do not have rags of any kind near drill 
press while drilling. Rags may get caught 
in revolving spindle setting up potential 
hazards that may cause serious injuries to 
operator. 

Place all oily and dirty rags in a closed con- 
tainer when the job is finished. 


. Never use bare hands to remove chips from 


drill press. Always use a brush. 


. Do not reach around or in back of revolving 
drill 


. Change belt or speed regulation only when 


power is off and machine has come to a 
dead stop. 


15. Small drills should revolve at high speed, 


large drills at low speeds. Reduce speed 
about 50 per cent when dri ling cast iron. 


. Keep your head back and well away from 


any moving part of the drill press while 
operating the drill press. 


Metal Shaper 
Wear safety goggles at all times. 
Before starting the machine--be sure that 
check ram, tool head, tools, work, table sup- 
port clamping screws and vise are properly 
secured in place or position and that the 
tool head and tool clear the work 


. Do not run the ram at high rate of speed 


on long strokes. . 


. Do not run the ram back into the column 


with the tool slide at an angle. Check this 
movement while the tool head is in a ver- 
tical position; when adjusted, then turn tool 
head into angular position. When you have 
finished, be sure to return tool head to verti- 
cal position. 


. Keep your hands away from moving tool. 


{njuries are frequently caused by getting 
fingers caught between the tool and work 


piece. 
. Don't permit chips to accumulate around 


machine. When this occurs, stop the ma- 
chine and clean away all chips by means 
of a brush. 


. Always stand parallel to the direction of 


stroke of the ram when the machine is 
running. Illustration A-2. 


10. 


. Use a heavy wire mesh screen or metal 


shields over the tool to prevent chips strik- 
ing you or striking a nearby fellow workman. 


. Do not leave the shaper unattended while 


it is running. 

Be sure that your tool bit is sharp at all 
times. Many accidents occur resulting di- 
rectly or indirectly from dull tool bits. 


Metal Lathe 


. Do not attempt to operate the lathe until 


you have been checked out on it and are 
thoroughly familiar with its pperation. 


. Remove necktie, sweater, wrist watch and 


rings. Wear an apron, and by all means 
wear properly fitted safety goggles. 


. Check to see that all safety guards are in 


place. 


. Before turning on the power, check to see 


that the tailstock, toolholder and job are 
properly clamped. 


. Use hand power only when putting on or 


taking off chuck or faceplate. Do not use 
the power that operates the lathe to perform 
this task. 

Never leave the chuck wrench or any other 
tool in the chuck. If the machine is turned 
an, wrench may fly out and- injure the 
operator or other persons. 


. Do not use wrench on revolving work or 


parts. This can prove to be a very dangerous 
urge or temptation which may result im the 
loss of eye or result in other bodily injuries. 


. When filing, be sure tang of file is protected 


by a strong wooden handle. File left handed 
so that no portion of your body is over 


10. 
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chuck or faceplate as would be the case in 
right hand filing. Stand to one side so that, 
if the file is forced upward, it will go past 
the body rather than against it. Iustration 


. Do not attempt to remove chips with fingers. 


Remember that the chips are razor sharp. 
Stop the machine before making any meas- 
urements or adjustments. 

Do not permit anyone to start your lathe 
for you. 


. Do not permit small diameter work to pro- 


ject too far from the chuck without support- 
ing from the tailstock center. Deviating 
from this particular principle has caused 
many injuries in school machine shops. 


. Never leave the lathe unattended. 
. Remove all sharp edges and burrs from the 


piece before removing it from the fathe, 


. Tools must not be placed on the bed ways. 


Illustration A-4. 


16. Where air has been installed for cleaning 


17. 


18. 


purposes; each student should be instructed 
as to its proper use. At no times should air 
be directed toward any person or persons. 
As a general rule, do not shift gears while 
the lathe is running. 

If the work must be removed from the lathe, 
or repositioned in the chuck, always move 
the cutting tool clear of the work or reverse 
it in the toolpost to prevent it from cutting 
you accidentally. 


Milling Machine 


. Wear safety glasses while operating the 


milling machine. 


. Do not attempt to operate the milling ma- 


chine until you are thoroughly familiar with 
it. 


. Check thoroughly to see if the milling cutter 


and arbor are secure and that the cutter and 
arbor are clear of the work before starting 
the machine. 


. Use only wrenches that properly fit the nut 


or bolt head. This will obviate the possibil- 
ity of striking hand against the cutter or 
other objects, caused by the improper use 
of wrenches. 


. Never put on the cutter with bare hands. 


Always use a heavy cloth around the feeth 
of the cutter. IIustration A-5. 


. To avoid striking the hands on the cutter 


while setting up, move the table with the 
work as far away from the cutter as possible, 


. Never reach over or near the rotating cutter. 
. Stop the machine before removing chips. 


Never attempt to remove chips with bare 
hands. Always use a brush. 


. Treat any small cuts and skin punctures im- 


mediately as potential infections. 


. Bemove all tools from milling machine table 


before starting machine. 


. Make no adjustments while the cutter is 


rotating. 


. Never stand in dine of the rotating cutter. 


Always stand erect, parallel with the table. 
IHustration A-6. 
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. Keep the floor around the machine clear of 


chips and wipe up spilled cutting fluid 
immediately. 

Permit no one to turn-on your machine for 
you. 


. Keep your mind on your job, and be ready 


at all times for any emergency. 


. Never attempt to remove heavy milling 


machine vises or heavy fixtures by yourself. 
Always solicit the aid of another person in 
performing this task. 


Surface Grinder 


. Always wear goggles or an eye shield when 


performing any grinding operation. 
Become thoroughly familiar with all electri- 
cal and mechanical equipment necessary for 
the operation of the machine. 


. Do not attempt to use the grinder unless 


the wheel guard is in place and well secured. 


. Always check the grinding wheel for sound- 


ness before mounting it on the spindle. 


. For all dry grinding operations, be sure to 


use a good dust collecting system. 


. If a magnetic chuck is used make sure the 


magnetic chuck is holding the work securely 
before starting the machine. 


. Never attempt to remove work from mag- 


netic chuck or table of machine until the 
grinding wheel has come-to a complete stop. 


. Keep all tools clear of work table. 
. Do not permit grinding wheel to become 


too badly loaded or glazed before dressing 
it. 


Avoid grinding on the side of wheel. Side 
pressure may break the wheel. 

Stop grinder if grinding wheel chatters or 
vibrates excessively. This may be a signal 
that the wheel is not balanced properly or 
is loose on the spindle, 
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Use clamps or vise when grinding small or 
short pieces on a magnetic chuck. 

Move the table, using hand wheel for table 
movement, to see that work clears the wheel 
before starting the machine. 

Never operate a grinding wheel at speeds 
exceeding that recommended by the manu- 
facturer. 


Bench Grinder 


. Stand to one side out of line of wheel when 


starting it, especially if the wheel is new. 


. The face of the wheel should be flat and free 


from grooves. 


. Work should be fed slowly and gradually 


to avoid sudden or abrupt pressures on the 
grinding wheel. 


. Be sure that the tool rest is only %” from 


the face of wheel. Too much clearance may 
cause work to jam the wheel and break it, 
thereby inflicting injuries to operator. 


. Do not adjust the tool rest while the ma- 


chine is running. 


. Always wear goggles while operating the 


grinder even though the machine is 
equipped with protective glass shields. 


Metal Saws 


. Wear goggles while operating any type of 


metal saw. 


. Follow the manufacturer’s instructions for 


tensioning the blade. Too much tension 
could shatter blade causing particles of steel 
to fly off that could injure you or some one 


near by. 


. When turning on power, stand to one side 


of saw frame to protect yourself in the event 
of saw breakage. 


. In using the power hack saw, mount work 


only when the saw is stopped. Be sure to 
mount work securely. 


. Do not remove chips while the machine is 


in motion. 


. Support protruding end of long stock so that 


material being cut will not fall and injure 
Someone, 


. Saws should be installed in such a manner 


that in cutting long stock the stock will not 
become a tripping hazard. 


. Keep hands clear of all moving parts. 
. Be sure blade is in good condition before 


using. 
. Always feed the blade slowly and gradually 


into the work. 

If blade breaks in work, stop the machine 
at once, then remove the blade. 

Burrs on cut pieces are sharp. Handle the 
pieces with care until burrs are removed. 
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WELDING SAFETY 


Electric Are Welding 


1. 


2. 


10. 


18. 


Avoid looking at the arc or flash unless 
equipped with appropriate dark glasses. 
Helmets and welding goggles must be free 
of cracks or holes permitting penetraticn of 
intense light. 

Wear protective clothing to help protect 
the skin from intense rays. 

Always wear gloves. Leather gauntlet type 
that can be thrown off are recommended. 
Where necessary, wear leather aprons, arm 
coverings or other protection to protect from 
molten metal or hot sparks. 

Where a helper is used, he must be pro- 
tected the same as the welder. 

Lenses designed for eye protection during 
oxy-acetylene welding or cutting are not 
dependable protection against electric arc 
rays. (Safety lenses in all goggles and hel- 
mets are prescribed in Rule 154 (c), Safety 
Code for the Protection of Heads, Eyes and 
Respiratory Organs, American Standard 


72.1-1959.) 
. Lenses appropriate to the ampere setting 
will be used: 
Lens Shade Ampere Range 
No. 8 30-75 
No. 10 75-200 
No. 12 200-400 
No. 14 over 400 


. Wear high type shoes rather than undercut 


shoes. 

Always wear eye protection when chipping. 
Never chip if there is a possibility someone 
nearby without glasses will be struck by 
flying chips. 


. Keep sleeves and pants cuffs rolled down 


and collar buttoned up. 


. Never touch a piece of metal in the welding 


area if uncertain about the temperature. 


. Mark hot metal to read “HOT.” 


Where small work must be handled, have 
pliers, tongs or other appropriate tools 
handy. Do not handle excessively hot metal 
with leather gloves unless cool area beyond 
the hot spot permits safe handling. 

Clamp work well so you do not tea¢ it apart 
amd then grab at the hot work. 

Keep hands off the work until cool. 
Exercise good judgment in selecting weld- 
ing jobs. Automotive work is especially 
hazardous due to fuel tank, fuel line, hy- 
draulic lines, flammable upholstery, etc. 
Special metals require the use of respirators 


19. 


20. 


21. 


24. 
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to protect welders from hannful fumes. 
Adequate ventilation is always desirable, 
especially when welding galvanized ma- 
terials. 

Toxic gas, phosgene, is formed when the 
ultraviolet rays of an electric arc come in 
contact with chlorinated degreasing sol- 
vents. Metal cleaned with carbon tetra- 
chloride and trichlorocthylene should not 
be welded until thoroughly dried. 

Never strike an arc on compressed air 
cylinders. 

Gasoline tanks will never be welded in 
school shops. 

Oils, greases or other agents which may 
ignite and splatter will be cleaned from 
surfaces before welding. 

Tanks which contained flammable. materials 
will not be welded unless all danger from 
residue and fumes has been resolved. Check 
with instructor. 

Learn the rules pertinent to the type of 
welder you are using. 

Work in a dry area. 

Work in booths or other shielded areas 
wherever possible. 

Sparks may fly 25 feet. Make sure there are 
no open doors or windows through which 
they may travel to other flammables. 

Don't get wound up in your work! Keep 
cables free from your body so you can move 
freely, especially should your clothing ignite 
or some other such accident occur. 

Ground the work before turning on the 
welder. 

Where there is a danger of fire. protect 
flammable surface adequately by wetting 
thoroughly, protecting with asbestos cloth, 
sand, sheet metal or other non-flammable 
materials. 

Don’t change polarity or connections when 
a welder is being used. 


. Avoid looking directly at the arc. Concen- 


trate on the pattern to be followed and that 
which was followed, beyond the center of 
illumination. 

Keep the floor free of electrodes once you 
begin to weld. They could cause a slip or 
fall. 

Place stubs in a metal container. 

Do not allow electrode to freeze to the 
work, bench or other apparatus. Shut off 
welder if electrode sticks. 

Internal pressure in a jacketed container or 
an object with hollow spaces can act like 
a bomb when heated. Make sure hollow 
spaces are vented. 
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38. 


Never tack weld withuct the helmet. 
Stop the welder (pull the plug if AC) to 
clean vil, adjust or repair. 


. Replace the. cables by coiling them to elim- 


inate tripping hazards. 


. Keep clamps and other teols off the floor 


and put away. They can cause a fall. 


. Be especially cautious of hot metal when 


cutting with electric arc. 


. Keep splices, frayed or worn places on the 


cable taped well. 


. Gasoline engine powered welders will only 


be used where exhaust fumes do not impair 
the health and safety of personnel in the 
area. 


Oxy-Acetylene Welding 


1. 


2. 


ll. 


Obtain permission from the instructor be- 
fore using welding equipment. 

Before attaching a regulator to a cylinder 
valve, “crack” the valve to blow out dust 
and dirt. 


. Do not use oi] on the torch, blowpipe, 


valves, regulators or any other portion of 
the equipment. 


. Check for leaks whenever you change tanks 


or suspect a leak. 


. Leaks around equipment should be checked 


with soapy water, never a flame. 


. Should you suspect a leak in any equipment, 


stop at once and notify the instructor. 


. Avoid the use of pliers on apparatus. Use 


the torch wrench and turn right for oxygen 
connections and left for gas connections. 


. Keep the cylinders in an upright position. 


If they must lay in a horizontal position, 
keep the valve end raised to keep acetone 
from running out. 


. Open cylinder valves gradually. 
10. 


Open the oxygen valve wide to prevent 
leakage. 

Open acetylene valve only one-eighth of a 
full turn, approximately and never more 
than a quarter of a full turn. 


12. Keep the wrench on the acetylene tank so 


it can be shut off quickly if necessary. 


13. Under no circ umstances will acetylene pres- 


14, 
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sure exceed 15 pounds. If used in excess 
of this amount, an explosion may result. 
Make sure connections are tight when you 
change tips or other apparatus. Do not 
overtighten or use wrenches on hand tight- 
ening devices, 

Use the maximum amovnt of gas for a 
given size welding tip. Cutting down the 
amount of gas will cause popping and hot 
metal wifl be thrown around. 
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36. 
37. 


. Do not weld or cut for at least 15 minutes 


after contamination of clothing with oxygen. 


. Goggles should be adjusted to fit the 


welder’s face to give maximum protection. 


. Always use the correct type of eye protec- 


tion to reduce light and provide shielding. 


. Keep your equipment in good, clean, dry 


condition. 


. Keep the welding area neat, clean and dry. 
. Use ventilating system or means of ven- 


tilation provided. 


. Make certain the fire extinguisher is in 


place and that you know how to use it. 


. Do not permit autos or equipment to be 


run over the hoses. Protect them from 
sharp objects, kinks, etc. 

Keep the hose out of the way so it does not 
become a tripping hazard. 

Make certain you do not drag the hose over 
hot metal scrap when cutting. 


. Use flint spark lighters, never matches or 


cigarette lighters. 


. Purge oxygen and acetylene lines before 


lighting. 


. The tip should be pointed away from per- 


sonnel, equipment and flammables when 
being. lit. 


. Weld small pieces on a fire brick welding 


table. 


. Clamp or otherwise secure pieces which 


may fall or tumble from the welding table. 
Keep the tip out of heat reflecting areas or 
holes. 

Keep the end of the tip out of the molten 
metal while welding or cutting. 

Never weld or cut into 2 container that had 
gasoline, oil or other explosive, combustible 
or toxic fumes in it. Such work should be 
done only under direct supervision of your 
instructor. 


. Use special care when cutting so hot pieces 


do not fall or tumble onto the feet. Do not 
stand with feet so close to the cutting that 
they are subject to intense heat, sparks and 
molten metal. 


. Exercise extreme caution when working 


around automotive type vehicles or machin- 
ery. Hydraulic tanks and lines, fuel lines, 
flar:mable upholstery, oil and grease cov- 
ered arts all create fire hazards. Secure 
teacher’s permission and advice before work- 
ing on such projects. 

Avoid using filler rods that are too short. 
Never work from both ends of a rod. Use 
the same end to work from so you will not 
have to guess which end is the cool end 
when you pick up the rod after laying it 
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down. The squared-off end will always be 
cool. 


. Never leave the tip of a lighted torch in- 


serted in a tank or barrel. 


. Always have pliers or tongs handy when 


small pieces must be handled hot. Tidy up 
hot pieces used for blocking or set-up work 
so others are not burned while attempting 
to clean up your work area. 


. When a torch backfires or pops out with a 


screeching sound, shut off the oxygen valve 
immediately. Then shut off the acetylene 
valve and relight and adjust the flame. 


. Never lay down or hand up a lighted blow- 


Pipe or torch, 
Always shut off the equipment at the tank, 
regulator and hose valve. 


. Hot metal should be marked HOT with 


chalk or soap stone. 


. Avoid confined areas and positions, so you 


can work freely without endangering others 
or yourself, or from loss of balance. 


. Adjusting screws on the regulators should 


always be released when not in use. Turn 
the screw out counter clockwise. 


. Never allow a cylinder to fall. They are 


under high pressure internally and can ex- 
plode if ruptured by a sudden shock. Secure 
cylinder to a stationary object. 

Screw the proper protective cover on the 
tank intended. Place on tank when no? in 
use to protect the valve. 


. Warm water, never boiling water or a flame, 


must be used to thaw a frozen outlet valve. 


. Never use oxygen or acetylene directly from 


the tanks without the use of regulators. 
Never “crack” a cylinder in the vicinity of 
an open flame or fire source. 


. Never use oxy-acetylene directly from the 


tanks without the use of regulators. 


. Cylinders should not come in contact with 


electric wires. 


. Never tamper with the fusible safety plugs. 


Acetylene piping, hoses and fittings should 
be color coded red. 

Oxygen piping, hoses and fittings should be 
color coded green. 


. If you have reason to believe equipment 


may be defective, advise your teacher. 


Forge and Forging 


1. 


Never light the furnace without know!edge 
of proper procedure and without the in- 
structor’s permission. 


. Light the furnace by first turing the air 


blower on to eliminate any accumulation of 
gas; use a lighting rod or torch long enough 
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to keep the face and ‘hands out of danger. 


. Stand to one side of the furnace opening. 


Never look directly into the fire box while 
lighting a gas-fired furnace. 


. When turning off the furnace always tum 


off the gas first and then the air. 


. Use the correct type tongs and grip securely 


to prevent slipping. 


. Wear gloves to protect hands from heat. 
. Wear dry gloves to handle cyanide. Instruc- 


tor must approve use of cyanide. 

Be sure that a properly located and well- 
covered annealing pan is near the -heat- 
treating furnace. 


. Exercise care while quenching hot metal in 


oil. Plunge the metal quickly below the 
surface, and keep it there. Raising it to 
the top may cause the hot oil vapor to ignite. 
Make sure that the quenching oil container 
has enough oil to cool off the work without 
permitting the oi) to overheat. Repeat 
quenching in the same oil may overheat the 
oil, causing it to foam and boil over. This 
creates an extreme fire hazard. 

In working with cyanide solutions, use 
rubber gloves. 


. Never permit cyanide to touch open wounds 


or skin abrasions. 


. Wash hands thoroughly after handling 


cyanide. 


. Place parts being case-hardened in the pot 


before the furnace is lit. 


. Prevent moisture from coming into contact 


with the case-hardening compound and 
causing an explosion. 


. Remember that case-hardening materials 


are dangerous chemicals. Use them with 
extreme caution under the direct supervision 
of the teacher. 


. To avoid burns or injury resulting fror, the 


stock’s slipping, fit tongs properly to the 
piece being forged. 


. Use caution in hammering hot or cold metal 


on stakes or anvil. 


. Use care in cutting hot metals with the 


hardy, blacksmith chisel, or other means so 
cut stock does not fly or fall on feet. 


. Keep the anvil clear of scraps and flakes of 


metal oxide. 
Never strike a hard hammer on the face of 
the anvil. Chips may fly at bullet speed. 


. Knock oxide off metal before attempting to 


forge. in this way you prevent hot particles 
from flying. 


. Keep mushroom heads from forming by 


constant attention to tools. 


. Mark all hot metal “HOT” if within range 
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of others who may touch it. 


. Be especially careful when handling pipe or 


tubing that is being heated. Flame may 
travel thruugh the tube. 


. Be sure that anvils are mounted securely to 


base mounts so as to prevent them from 
falling or upsetting. 


. Quench hot tongs before putting them away. 


Keep your work area free of clutter. 
Make certain no flammables are near the 


area, 
Wam others in the work area when walking 
with a hot piece of metal. 


. Give the operation your full attention. 


Avoid distractions. 


WOODWORKING 
SAFETY 


Sanders — Spindle, Horizontal or Vertical Belt, 
Portable Belt, Disc, Drum, Flat Vibrating 
or Oscillating and Metalworking Fender 
Grinder. 


General Safety Precautions: 

Clean, oil and adjust only when the machine 
is at a dead stop. 

Clamp all work pieces securely; never attempt 
to hold with your hands. 

Make certain the switch is off when plugging 
portable sanders to outlet. 

Shut of the machine if you must leave the 
work area, 

Be sure the machine has stopped running 
when you set it down. 

Use dust control measures. 

Keep your hands at least two inches from 
the abrasive materials. 

Use belts or abrasive pieces that are not torn. 
Run the belt in the proper direction and track it 
before operating the machine. 

Do not work with pieces that are too thin or 
too short or can’t be controlled. Use jigs or fix- 
tures for small objects. 

Be careful that the tool does not “get away” 
and fall on the feet or floor. 

Use a brush, not the hands, to remove dust 
and chips. 

Keep your mind and your eyes on the opera- 
tion. Avoid distractions. 

Keep loose aprons, loose or torn clothing, 
rags, etc., away from the work area. 

Make certain your hands are dry. Operate 
the sandez only when you are standing on a dry 
floor. 

Know the special requirements of the make 
and mode} of the machine you are using. 

Do not permit equipment to run over portable 
sander cords. 

Arrange cord to eliminate tripping hazards. 

When using table equipped sanders, keep 
table within % inch of the abrasive. Use guides, 
fences and other assists. 

Permit sander to reach full operating speed. 
Keep moving to avoid burning the sheet, belt or 
disc. 
If a piece of material becomes caught in a 
machine, do not try to save the stock, but stop 
the machine. 


Disc Type Sanders 

All previous considerations. 

Sand only on the downward travel. 

Keep a firm grip on the sander to avoid losing 
control. 

Avoid allowing portable disc type tools from 
getting near your clothing, 


Spindle Type Sand-rs 

Select the proper size spindle for the job. 

To spindle sand the inside of a hole, take a 
firm grip with both hands on the work piece 
and work slowly. Have the instructor check your 
set-up before starting. 

All previous general safety precautions. 


Horizontal Belt Sanders 

All previous general safety precautions. 

Do not sand any material unless it is at least 
six inches long. 

Sand on the downward travel 2f the ‘elt only. 

Make certain the stock is against the end 
stop before starting. 

Use a wooden trowel type holder to hold 
material against the belt. 

Allow the belt to come to a stop before 
removing the stock. 


Test — Sanders 
Multiple Choice: 
1. It is well to have the work being sanded 

a. Held securely so it cannot move 

b. Held by hand 

c. Held loosely 

d. None of the above answers are correct 
2. It is well to keep the hands at least 

a. 12 inches from the abrasive 

b. 2 inches from the abrasive 

c. % inch from the abrasive 

d. None of the above answers are correct 
3. Sawdust should be removed from benches 

and projects with 

a, Rags 

b. Bench brush 

c. The hand 

d. Either of the above answers are correct 
4. If a piece becomes caught in a machine, you 

should 

a. Try to release the work from the machine 

.at once 


b. Try to contro) the sander so the work will 
be thrown clear 

c. Stop the machine without trying to save 
the stock 


d. Either of the above answers are cor -ct 


5. It is best to start sanding 
a. As soon as the machine is turned on 
b. After the motor has reached its maximum 
RPM 
c. Neither of the above answers are correct 
d. Either a or b would be correct 


True-False — Use Plus for True, Zero for False: 

1. ( ) It is permissible to run sanders over 
electric cords since such cords are de- 
signed to be indestructible. 

2. ( ) Always track the belt before using the 
machine. 

3. { ) It is unwise to work material which is 
small or which is difficult to control with 
the type of sander being used. 

4. ( ) Electric cords can be tripping hazards 
and must be placed in a manner that is 
not hazardous to others. 

5. (  ) Portable disc type sanders must be kept 
well away from your body ana clothing. 


JIG SAW 


1. Sig Sa. 

a good stance cc. hands clear of cutti.g area 

b. eyes on work d. guard properly adjusted 
Jig Saws 

Use the proper blade for the job at hand. 

Make all adjustments, clean, oil, etc., before 
turning on the power. 

Keep your eyes and mind on the work being 
performed. : 

Your hands should be kept well beyond the 
intended or possible cutting path. 

Keep a firm grip on the wood; do not crowd 
or turn without cutting. 

Plan your cuts to avoid back-cuts as much as 
possible. 

Keep hold-down rest firmly on the stock. 

The belt guard should be in place. 


The proper blade speed should be selected 
and the table locked securely in place. 

The table should be free of all objects except 
the material being cut. 

Clear scraps from the table only after the 
machine has made a dead stop. 

Acquire the proper stance for operation of 
the jig saw. 

Cut cylindrical stock only with approved jigs 
and set-ups. 

Get the instructor’s approval for all special 
set-ups. 

Test — Jig Saw 

True-False — Use Plus for True, Zero for False: 

1. (_) It is well to back out of the cut wher- 
ever possible. 

2. ( } Cutting speed is of minor importance. 

3. ( ) Keep the tilt-top table loose so quick 
adjustments may be made while cut- 
ting. 

4. ( ) tis permissible to have wrenches and 
other items on the saw table as long 
as they do not strike the blade when 
the saw is in operation. 

5. ( ) The hold-down rest should be placed 
well above the stock. 

6. ( ) Keep hands and fingers well beyond 
the intended or possible cutting path. 

7. ( ) Special set-ups are required for cylin- 
drical stock to be cut. 

8. ( )} It is important to keep your eyes and 
mind on the job being accomplished. 

9. ( } Hold wood lightly with finger tips 

for good controi. 

) Get the a, _roval of your instructor for 
special set-ups or when in doubt about 
the way to perform a certain operation. 

Mortising Machine 

Clean, oi! and adiust only when the machine 
has come to a complete stop. 

Clamp or secure work in position firmly. 

Check bit and chisel for proper and secure 
setting. Use sharp bits. 

Hand turn machine one complete revolution 
before turning on the power. 

Keep hands away from chisel while machine 
is operating. 

All mortising machines, except hollow mortis- 
ers, should have thumb stops at each side of the 
chisel. 

Operators should not leave the machine while 
the power is on. 

Do not brush chips or cuttings away with the 
hand. 

Give your full attention to the operation 
Avoid distractions. 


Test — Mortising Machine 


Matching: 

1. ( ) Clean away chips with 

2. ( ) Hand turn machine one revolution 
before 

3. ( ) Never leave the machine 


4. ( ) Clamp or secure the 

5. ( ) All mortising machines except hollow 
mortisers should be equipped with 

6. ( ) Give the machine your 

7. ( ) Always make sure the bit and chisel are 


a. turning on the power 

b. stock before cutting 

c. thumb stops at each side of chisel 
d. a brush 

e. machine is operating 

f. the hand 

g. full attention 

h. before stopping the machine 
i. mounted securely 

j. loose for maximum freedom 
k. machine to the bench 


Portabie Router-Shaper 

Clean, oi] and adjust machine only when it 
is at a dead stop. Disconnect the cord. 

Fasten stock securely in a vise or clamp. 

Tighte... all of the bits and cutters with proper 
wrenches. 

Ask the instructor to approve your set-up. 

Make certain the switch is off when connect- 
ing cord to the outlet. 

Keep a firm grip on the machine. 

De not allow your fingers or body to come 
near the revolving cutter. 

Exercise caution around knots or irregular 
hard spots. 

Place the machine in a safe place when it is 
not in use. 

Avoid using the machine if it has a frayed 
uf defective cord, 

Keep cords from becoming a tripping hazard. 

Keep the students observing the operation 
clear of the work area. 


Test — Portable Router-Shaper 

True-False — Use Plus for True, Z-ro for False: 

1. ( )} Always disconnect the cord before 
cleaning, oiling or adjusting the tool. 

2. ( ) Have the switch curned OFF when 
connecting the cord. 

3. ( ) Feed rapidly into the material, espe- 
cially through knots and hard spots. 

4. ( ) Do not allow fingers or body near the 
revolving cutter. 

5. (| ) Material must be mounted loosely in a 
vise to allow for movement while cut- 


ting. 
) Grip the machine firmly while using it. 
( ) The instructor must approve your set-up 
before working. 
8. ( ) Small pipe wrenches and vise grips are 
generally well suited for making adjust- 
ments. 
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Shaper — Wood 

Use a ring guard around and over kaives to 
help protect your fingers. This may not be less 
than the maximum diameter of the cutter. 

Use safety cutters (three lip, solid). 

Utilize hold-down clamps to secure work to 
the cable. They help reduce chatter and the 
chance of kick-back. 

Use guide pins, collars, jigs, etc., where appro- 
priate. 

Use a pusher stick when necessary. 

Do not attempt to shape stock that is too 
short or extra thin. 

Make certain that knives are correctly seated 
before tightening lock nut. 

Knives must be correctly balanced and 
$ 

Run all material against direction of rotation 
of spindle. 

Use the fence and pressure bar whenever 
possible. 

Examine all wood for knots, splits, checks, 
warp or wind, surly or cross:grain or other minor 
defects. Any of these situations can cause danger- 
ous working conditions. 

Do not use short knives because collars will 
not get sufficfent bearing to hold knives securely. 
Knives must extend back at least two-thirds the 
length of the grooves. 

Acquire good footing and a good physical 
stance. 

Keep your mind and your eyes on the opera- 
tion. Don't become distracted. 

Remove all blades from the shaper spindle 
if one must be removed. (If machine is started 
accidentally, remaining blades will not be hurled 
out.) 

Set up the shaper so the wood covers the 
blade. ; 

Remove all loose objects from the table and 
machine area. 

Allow no one else inside the operators area. 

Keep hands well away from revolving cutters. 
Use spring guard wherever possible. 
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Hold the board down against the guide with 
the palms of hands, not extended fingers. Your 
fingers should be together lying on the board 
out of the path of the cutter. 

End grain of bourds less than eight inches 
in width should not be run unless the shaper is 
equipped with a sliding guide with a board 
clamp. 

Avoid deep cuts and do not feed rapidly. 

Never tack up the work. If necessary, stop 
the machine dead, remove the material and start 
over. 

Get the instructor's approval ana then test 
your set-up on a piece of material which is of a 
safe size. 

Stay with the machine when the power is on. 

Remove and store the cutter-head when the 
operator is finished using the machine. 

Clean, oil and make adjustments only when 
the machine is stopped. 

Never start on a corner on a collar job. 

Cover guards should be used whenever pos- 
sible. 

Bring the spindle speed up to a safe operating 
speed in a series of short starts and listen for 
chatter. Watch for signs of the knives being out 
of balance. 

Make sure that the cutters rotate in the proper 
direction. 

Double spindle shapers should have indi- 
vidual switches so one may be started at a time. 

Only precision ground blades and collars 
may be used. They apply uniform pressure on 
all knife blades, thus helping to eliminate break- 
age. When thrown, steel blade segments travel 
with force great enough to kill a man. 


Test — Shaper 
True-False — Use Plus for True, Zero for False: 
J. ( ) Use the fence and pressure bar when- 
ever possible. 
2. ( )} Keep hands close ‘o the revolving cut- 
ters for good control. 
3. ( ) Run all materia “against” direction of 
rotation of spindle. 
4. ( ) Work should be held down with palms 
of hands, not fingers. 
5. ( ) Avoid deep cuts, but feed the material 
rapidly. 
6. ( ) Clean, ©? and adjust the machine 
while it is running. 
7. ( ) Start the machine at top speed, then 
reduce to required operating speed. 
8. ( ) Only precision ground blades and col- 
lars may be used. 


9. ( ) Use a push stick when necessary. 
10. ( ) Because of the speed of the machine, 
knots, splits, warped wood, cross grain 
and other defects are not very im- 
portant. 
Complete the sentence, explaining the procedure: 
1, ahesecen ety Renad ay an ae 
remove material we must .. 
2. Utilize hold-down clamps io2 secure e the wak 
on the table. This is necessary because ........... 


3. Make certain the line of work is clear of 
others. Why is this important?............ 
4. What “should b be ‘aiwe Ww hen. ‘a cutter. a xe: 


5. Why must knives extend back at least two- 
thirds the haps of the eee 


Planer or Surfacer 

Use only clean wood, free of sand, paint, 
nails or other materials. 

Inspect for cracks, loose knots, warp, wind 
or other defects. 

The minimum length of stock run through 
the planer must be equal: to the distance be- 
tween the center of the feed and delivery rools. 
Ordinarily this should be not less than 18 inches 
in length. 

The wood must be planed “with the grain” 
never against the grain. 

For. most work it is not ne :essary to remove 
more than 1/16” at a time. 

Always allow the planer motor to reach full 
speed before starting to plane. 

If a board stalls, never look into either end 
of the planer. Serious eye and face injury can 
result from a flying splinter or kickback. Turn 
off the machine and allow it to come to a com- 
plete stop before adjusting. 

Always keep any guards in place over cutting 
heads, belt drives, etc. 

sever reach into the machine. 

Avoid feeding work of different thicknesses 
at the same time. Kickback will probably result. 

Operators will not :tand in-line with board 
travel. 

Make certain no one is opposite the machine 
and that the area is free for the hoard to travel 
out of the machine. 

Make sure the machine is al a dead stom ‘9 
clean, oil or adjust. 

“Walk” boards hand-over-hand rather than 
sliding them ip your hands. 
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Avoid pinched fingers under or at the sic 
of the board by giving the process your undivided 
attention. 


Have a helper assist with long pieces, but 
only to hold and support a board at the proper 
height. Never reach over the machine. 

Shut off the machine when you are not in 
the operator’s zone. 

Use the correct feed speed and always start 
the feed rolls after the planer has started. 

Do not wear gloves. 

Harder woods require lighter cuts. 

Adjust cut to measurements taken on thickest 
part of the board. 

Make certain you are the only person in the 
operator's safety zone. 

Allow the material to proceed all the way 
through the machine before making any addi- 
tional depth of cut adjustment. 

Turn off the power and call the instructor if 
the machine does not seem to operate correctly. 


Test — Planer or Surfacer 

Multiple Choice 

1. Ordinarily the minimum safe length of stock 
is 


a. 6 inches 

b. 12 inches 

c. 18 imches 

d. 24 inches 

e. None of the above answers 
2. Planning may be done as soon as 

a. Power is turned on 

b. The machine has warmed up to room tem- 

perature 

c. The motor has reached full speed 

d. None of the above answers are correct 
3. Feeding boards sh suld be done by 

a. Sliding boards through by your hands 

b. Walking the boards hand over hand 

c. Either above method but wear gloves 

d. Neither of the above answers are correct 
4. Work should always be planed 

a. With the grain 

b. Across the grain 

c. Either with or across, but never diagonal 

d. None of the above answers are correct 
5. Harder woods require 

a. Heavy cut machine settings 

b. Light cut machine settings 

c. Neither of the above answers is correct 
6. It is advisable to 

a. Reach into the machine if work sticks 

b. Reach over the machine if you wish 

c. Clean, oil and adjust the machine while 

it is running 


d. Let material proceed all the way through 
the machine before making an additional 
depth of cut adjustment 

e. None of the above answers are correct 

7. Should the work stick in the machine, you 
should not 

a. Look into the machine from either end 

b. Press the reverse button to back out the 
stock 

c. Stop the machine, release pressure on feed 
rolls and remove work 

d. None of the above answers are correct 

8. The operator must avoid 

a. Feeding two pieces of different thicknesses 
at one time 

b Standing beside the board; he should be 
in-line with board travel 

c. Taking cuts of less than 1/16 inch 

d. Feeding two pieces of equal thickness at 
one time 

e. None of the above answers are correct 


Wood Lathe 

Make certain the wood is free of checks, 
cracks, lone knots, metallic substances or other 
defects. 

Inspect glued work to see that the glue is 
thoroughly dry and the work will withstand 


Mount the work correctly and securely in the 
lathe. 

Clean, oil and adjust only with the lathe at a 
dead stop. 

Cutting tools should be sharp and have tight 
fitting handles. 

Never use a file or rasp for cutting; never 
use a tool *vithout a handle. 

Avoid top speeds. Select the correct speed by 
the size and condition of the object being turned. 

Stand to one side when power is first turned 
on. 

Grasp the turning tool firmly but not exces- 
sively tight with both hands when cutting stock. 

Keep fingers and hands away from revolving 
stock. 

Use the correct amount of tool pressure 
against the stock. 

Stop the lathe to use inside or outside calipers. 

Keep the tool rest as close to the stuck as 
reasonably possible by making frequent adjust- 
ments, Adjust the tool rest only when the lathe 
is completely stopped. After adjustment of the 
tool rest give the stock a trial spin with the power 
off. 


Remove the tool rest for sanding and finishing 
operations. 

Use only « small rag folded into a pad for 
polishing. 

Allow only the operator in the work area 
when the lathe is in operation. 


Turn off the power any time you must leave 
the lathe. 

Check occasionaliy to see if the stock has 
loosened between centers. Do not tighten enough 
‘to burn or split the wood. 

Keep the lathe bed free of miscellaneous 
objects — wood, tools, etc. 

Rough down stock to cylindrical form before 
using higher speeds. 

Cut stock to circular shape on the band saw 
or jig saw where possible. 

Place the turning chisels in racks when not 
in actual use to prevent their falling. 

Keep rags, waste, loose clothing, etc., away 
from lathe areas. 

All unusual set-ups should be checked by 
the teacher. 

Advise your teacher if the machine vibrates 
unnecessarily, if the tool seems to grab or other 
peculiar conditions exist. 

Always make certain no one else operates 
the switch or the speed control. 

Make all adjustments and check them every 
time you set-up. Don’t rely on others or on 
yesterday's adjustments. Start all work at the 
slowest speed and increase as it is necessary. 

Remember that table tops of considerable size 
have a high periphery speed. Make certain you 
do not exceed the safe operating spindle speed. 


Make certain the tailstock is securely locked 
to the lathe bed before turning on the power. 

The gouge is dangerous when used on the 
inside of a cup-shaped faceplate job and should 
not be used. 

Avoid finger burns when sanding by exercis- 
ing patience. 

Keep the rear end of the tool below the center 
of the work. 

Lubricate the dead center. 


When using faceplates: 


1. Use screws large enough to hold the work 
securely. 

2. Keep an accurate check on the depth of 
cut to avoid striking the faceplate screws. 

3. Inspect work frequentl, to see that the 
screws have lot loosened. 

4. Use the correct type and size of faceplate. 


Test — Wood Lath: 
Multiple Choice 
1. Before turning on the power, the operator 


must 
a. Make certain the lathe will come on at top 


b. Remove miscellaneous items from the 
lathe bed 
c. Place the tool rest as far from the work as 
possible 
d. Nore of the above answers are correct 
2. To polish or sand, always 
a. Leave the tool rest close to the work 
b. Use loose rags or waste to apply polish 
c. Use light pressure to avoid finger burns 
d. None of the above answers are correct 
3. Which of the following would not disqualify 
a piece of material as being suitable for- 
turning 
a, A piece of c'ear stock 
b. Stock with toose knots, cracks, nails, etc. 
c. A long warped piece of wood 
d. None of the above answers are correct 
4, While you are turning, you should always 
a. Permit others in the operator's area 
b. Use excessive tool pressure against the 
stock 
c. Tum OFF the lathe if you must leave 
the operator's zone 
d. None of the above answers are correct 
5. When starting a job, make certain you 
a. Stand to one side when power is first 
turned on 
b. Permit considerable play at the tailstock 
end 


c. Rough down at high speed 
d. None of the above answers are correct 
6. It is always recommended that you should 
a. Use inside or outside calipers with the 
lathe operating 
b. Clean, oil and make adjustments with the 
lathe operating 
c. Inspect glued work to make certain it will 
withstand turing 
d. Grip the tuming tool up close to the 
cutting end 
e. None of the above answers are correct 
7. it is necessary for the 
a. Cutting tool to have a handle 
b. Operator to check occasionally to see if 
stock has loosened between -enters 
c. Operator to revolve the work by hand to 
check for obstructions before starting 


d. Teacher to check unusual or special set- 
ups 


e. Stock to be cut to a circular shape on the 
band or jig saw where possible 
f. None of the above answers are correct 
8 When doing faceplate turning, make sure to 
a. Use small screws for large work 
b. Use nails for small work 
¢. Use the correct type and size of faceplate 
d. None of the abave answers are correct 


Radial Arm Saw 
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Radial Arm Saw c. steck heid firmly against fence 
nce d. hands clear of cutting path 
bh. eyes On work @. work area Clear around saw path 


Radial, Swing and Cut-Off Saw 

Keep hands out and away from the direction 
of the saw. Cut only one piece at a time. 

Hold stock solidly against the fence. 


Get the instructor's approval before working 
special set-ups. 

Stay at the machine when it is running. 

Do not force the saw into the material faster 
than the saw is able to cut, maintaining normal 
operating RPM. Go slow through hard wood, 
knots and tough spots. 

Inspect wood first to make certain there are 
no nails or foreign objects imbedded in the 
material. 

Cut along stock only; the radial or swing saw 
is not intended for short pieces. 

At the completion of each cut, return the saw 
to its position behind the fence. Lock it there 
to prevent its moving forward on starting. 

Do not use the saw for wood with warp or 
wind, or which would be best cut with a hand 
saw. 

Never reach into the track to remove scraps, 
sawdust, etc. Stop to clean, oi! or adjust. 

Secure the instructor's approval for work re- 
quiring other than a normal 90° swing, for radial 
saws. 

Maintain proper physical and mental stance. 
Avoid nearby distractions while saw is running. 
Make certain no one working nea:by can bump 


you and cause an accident. Look out for others 
in handling long pieces for sawing. 

Keep all guards in proper positions. 

Swing cut-off saws will be restricted by use 
of chain to stop the forward motion at the desired 
peint. Chain will be inspected for wear and 
replaced when worn. 

Avoid a tendency to measure boards with the 
saw running. 

Allow the blades to coast to a stop. Cutting 
with power off may crack or warp the blade or 
cause it to heat and lose its temper. 

Beware of the “bounce back” tendency. Re- 
turn saws to rearward position slowly and care- 
fully. 

Clean, oil or adjust behind the saw only if the 
blade is stopped completely. 

Always have the straight edge against the 
fence. 


Hazards Pertaining Specifically to Radial Saws 

Improper alignment of machine may cause 
binding, creeping or excessive vibration. Con- 
tinuous inspection for correct alignment is recom- 
mended. 

When using a dado head, ripping or cross- 
cutting thick stock, the saw has a tendency to 
“ride up” or move forward without pulling. To 
cut thick hardwood, guide saw slowly and return 
carriage in the same manner. 

When ripping, rabbeting or grooving, the 
blade is exceptionally open to the hands of the 
operator. If possible, rip, rabbet or groove thin 
stock (less than three inches} in some other way. 

When making a second cut for a rabbet, a 
strip of wood cut loose may shoot back at the 
operator. To eliminate this hazard, hold down 
with a pusher board and always stand to the side 
of the cut being made. 

Anti-kickback designs are not yet totally satis- 
factory (especially for student operation ). When 
questionable, use jigs or other means to assist. 

Make certain you have a thorough knowledge 
of saw operation, use of antikickback devices and 
safety guards. 

When cutting large panels, the operator may 
tend to take a position which is in improper rela- 
tionship with the saw. In this event, have a 
helper and an extended work surface so you are 
not placed in jeopardy. 

Use of the shaper cutter is a dangerous opera- 
tion. Use extreme caution and never back up the 
work or it may be thrawn from your hands. Do 
not force the work c: cut too deeply. 

To rip, make certain the saw is locked into 
position. 
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Test — Radial, Swing and Cut-Off Saw 
Multiple Choice 


‘1. The cut-off saw is used after 


a. Inspecting the wood for nails or other 
foreign materials 

b. Removing the guard 

ce. Unlocking the saw from its normal posi- 
tion 

d. None of the above answers are correct 


2. Chips, scraps and sawdust are removed from 
the table by 

Use of compressed air 

A brush 

. The hand or fingers 

A stick 

A rag 

. Stopping the saw, waiting for the blade to 
stop turning and then brushing away the 
waste 

g. None of the above answers are correct 
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3. The radial or swing saw is intended for 


a. Long pieces 

b. Short pieces 

c. Both long and short pieces 

d, None of the above a; swers are correct 


4, It is permissible to 


a. Cut more than one loose piece at a time 

b. Measure while the saw is running 

c. Apply more pressure *> cut fast through 
knots, hard spots, etc. 

a. Keep the straight edge of the stock against 
the fence 

e. None of the above answers are correct 


5. It is incorrect to 


a. Clean, oif and adjust while the saw is 
stopped 

b. Leave the machine while the saw is 
tumed on 

c. Keep hands out and away from direction 
of saw travel 

d. None of the above answers are suited to 
the question 


6. It is recommended procedure to 


a. Cut with the power turncj off and the 
saw coasting 

b. Reach into the track to remove chips or 
small blocks 

c. Saw badly warped boards with a radial 
saw 

d. Seek instructor's approval for unusual, 
other than $9° cuts 

e. None of the above answers are correct 
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BAND SAW 


Band Saw 
a. good stance 
b. hands in proper positione. guard adjusted 
©. safety goggles in place f. apron neat 


tt. floors area clear 


Band Saw 

Students will not permit their hands to be 
placed “in line” with the intended cut or a 
possible cut. 

Never allow fingers to come within two inches 
of the saw blade while cutting. 

The saw guide should be adjusted when the 
blade is stopped to within % inch of the stock. 
Upper and lower guides must be properly ad- 
justed. Cylindrical stock will not be cut unless 
a special jig is made and approved by the 
instructor. 

Stock will always be supported against the 
dow::ward thrust of the saw blade. Do not saw 
into toe of a long bevel unless the toe is on the 
table. 

If the blade should break or bend, an adjust- 
ment loosen, or any cther such occurrence, shut 
off the power and advise the instructor. 

Do not stand to the right of the band saw 
machine. A broken blade can cause serious 
injury. 

Restrain the urge to clean off smail blocks 
with the machine in motion. If you must, use a 
long stick. 

If the work binds, stop the saw and back out. 

Keep your eyes and mind on the operation. 
Don’t allow minor disturbances to distract ycu. 

Beware of blades that “click.” This is often 
a sign of a cracked blade which obviously must 
be repaired or replaced. This can also be a 
poorly ground weld. 
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Don’t try to stop the machine by putting a 
block against the moving blade or make exces- 
sively tight cuts which may pinch or snap the 
blade. 

Make certain there are no nails or other 
objects imbedded in the wood which the blade 
may strike. 

Have proper light, good stance and sufficient 
elbow room to work. 

Do not use band saws at temperatures of less 
than 45°. 

For safe and efficient operation, keep the 
band saw wheels clean and free of sap, rum 
or resins. 

Keep extra blades stored where they cannot 
fall or be otherwise injurious to persons coming 
into contact with them. 

Stop the machine slowly when using the 
brake. 

When stopped, check to see that the blade 
has proper tension. 

Stand clear of the machine to tart. 

Use proper blade for work to te done; make 
certain the work is within the capacity of the 
machine. 

Door type guards will be closed, all other 
guards in place. 

Guard against the temptation to reach across, 
behind or im some peculiar relation with the 
blade. 

Use flat wood rather than pieces with warp, 
wind, projecting knots, etc. 

Make certain the table is free of all wrenches 
and object. other than the material being worked. 

Adjust guides and other parts only when the 
machine is stopped and the power is off 

Stop the machine when you leave. 

Maintain a good hold on the stock. Don’t tail 
the piece with only a thumb or finger. 

Allow saw to reach it effective and proper 
operating RPM before c :tting. 


WRONG WAY 


Band Sav E 
a. guard not properly adjusted 
b. hands in line of cutting path 
c. safety goggles not in place 

2. floor safety zone cluttered up with wood 
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Test — Band Saw 
Multiple Choice 


1. When using the band saw, adjust the upper 
guide and guard before turning on the power 
to 
a. Just allow the stock to pass through 
b. Well above the stock so sawdust can 
escape up and out 
ce. In the position it was last used by the 
instructor 
d. Either up or down, its position is not very 
important 
To avoid possible injury from broken blades 
never stand 
a. To the right of the saw 
b. To the left of the saw 
c, Directly behind the saw 
d. None of the above answers are correct 
3. The band saw adjustments should never be 
played with because 
a. Tampering causes unnecessary wear on 
threads 
b. It is a waste of your time 
c. The machine will be improperly adjusted 
when yext used, with a possible accident 
as a consequence 
d. None of the above answers are correct 
4. Irregular based stock and cylindrical stock 
will be 
a, Cut only after devising proper holding 
jigs or supports 
b, Cut only after completing “A” and secur- 
ing instructor's approval 
c. Cut by adjusting the tilt-top table 
d. Cut by other means— not on the band 
saw 
e. Nene of the above answers are correct 
5. To bac out of a saw cut, always 
a. Stop the saw and chen remove the stock 
b. Saw forward making an arc and proceed 
outward by cutting -orward 
c. Back out slowly with the saw in motion 
d. None of the above answers are correct 
6. If you hear a “click” it is a sign that 
a. The cutting operation is normal 
b. The blade is cracked and should not be 
repaired or replaced 
c. The teeth are cutting on the table insert 
d. None of the above answers are correct 
7. Band saws should be stopped by 
. Sawing into scrap 
. Pinching the blade by sawing a sharp arc 
Use of the brake if so equipped, with 
gradual pressure 
. By a sudden heavy foot on the brake 
None of the above answers are correct 
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Circular Saw 
a. good stance c. eye protection in place 
b. apron very neat d. guard in proper position 


Table Saw (Universal Rip and Crosscut) 

You must secure permission unless authorized 
to do general sawing. 

Always ask the instructor's advice for special 
work (dadoing, grooving, etc.). 

The saw guard must always be in place on 
the saw except when the teacher has authorized 
its removal for special set-ups. 

Adjust saw so the blade cuts through the 
stock but does not extend upward more than % 
inch through the stock. 

Stop the saw and allow it to make a dead 
stop before adjusting, oiling or cleaning. 

The splitter guard must be in place and raised 
above the table at least as high as the saw blade 
when you are ripping stock. 

Use a push stick for ripping pieces 4 inches 
or less in width. 

Freehand sawing (ripping without the fence 
or crosscutting without the sliding crosscutting 
fence) is forbidden. 

Never stand directly behind the blade, stay 
to the left. 

To rip short stock, the salvage should be to 
the left of the blade to reduce the possibility of 
kickback. 

Never have your fingers in line with the saw 
cut. Develop safe habits. 

Arch your fingers when feeding stock instead 
of laying your hands flat. 

Reaching over the saw or passing wood over 
the saw blade is prohibited. 

Saw blades with holes larger than the arbor 
will not be used. 

Students will not clear scrap from the saw 
with fingers or hand. Use a stick approximately 
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24 inches long or a brush, after the saw has 
stopped rotating. 

Do not cut cylindrical stock or other objects 
subject to rolling unless special cutting jigs are 
made and authorized. 

Students with work to be lowered on a rotat- 
ing saw will secure approval before engaging in 
this hazardous operation. 

Make certain no fence, jig or other tool is in 
line witi, the saw cut bk ore tuming on the 
power. 

Sliding or hinged tables will be kept locked 
except when being adjusted. 

When helping to “tail-off’ a helper will sup- 
port and help maintain alignment; he will not 
pull the stock. The operator will push the stock. 

Stop the saw if you must back out the work. 
To do so while running will tend to throw the 
wood toward you. 

Make certain wood is in suitable condition 
for sawing, free of warp, wind, nails, paint, sand, 
etc. 


WRONG WAY 
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Circular Saw 
a. no safety glasses on 
b. shirt tail aut 
¢. apron not tied 


f. floor work area cluttered 
g. eyes not on work 

d. guard not in place ih, talking to friends 

6. blade too high i. saw table cluttered 

Inspect blade to locate cracks or other de- 
fects. Report any defects found. Check for 
wobble. 

Fasten a clearance block to ripping fence 
when multiple cutting stock to length (when 
tipping fence is used as a gauge). 

Stop the saw and move out of the operating 
zone hefore responding to anyone who seeks 
your attention. 

Feed stock only as fast as the saw will freely 
cut. 

Reset saw adjustments to a normal position 
when completing an operation requiring a special 
set-up. 

Use the correct saw blade for the operation 
you wish to accomplish. 


Don't make the power saw do a job that 
would best be done with a hand saw. 

Make sure the edge which runs against the 
tip fence is smooth and true when ripping. 

Make sure you know exactly what you want 
to do and how you are going to do it before 
starting the -ut. 

To rip narrow stock, cut half: ay from one 
end, turn the board around ana rip from the 
opposite end. 

Balance your weight evenly on both feet 
when sawing; proper stance helps avoid acci- 
dents. 

Never operate a saw other than its rated 
speed. Belt tension should be correct. A correct 
sharp saw will sing through its work. 

Store spare blades where there is no danger 
of accidental contact with other blades or 
students. 

Avoid sawing pieces so small that you cannot 
exercise proper control. 

Adjust the fence only when the saw is at a 
complete stop. 

Be careful not to bump others at potentially 
dangerous machines in person or with materials 
you are sawing. 

Be aware of others around you, but keep your 
mind on your work. 

Grip long pieces firmly and press on short 
pieces enough to eliminate a chance of the stock 
“getting away.” 

Never have the hand above the blade — as in 
grooving. 

Allow the saw to reach its arate RPM 
before starting the cut. ” 

Fasten a clearance block to the fence when 
cutting off short pieces of block. 


Test — Table Saw 
Multiple Choice 
1. When sawip, .e circular saw blade should 
not reject through the stock more than 
a. 1 inch 
b, % iach 
c. % inch 
d. % inch 
e. None of the above answers are correct 
2. A push stick should be used when you are 
a. Removing scrap 
b. Ripping short or narrow pieces 
c. Turning the switch on or off 
d. making adiustments 
e. None of tne above answers are correct 
3. Freehand cutting (cutting without the aid of 
@ rip fence or crosscut guide) is 
a. Permitted when stock is too large for the 
table 
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b. 
c. 


d. 


e. 


Permitted if the operator has assistance 
Never permitted because it is dangerous 
Generally accepted practice because it is 
fast 

None of the above answers are correct 


Assistants who help with “tailing off’ should 
remember 


a. 
b. 
c. 
d. 


e. 


To support the work from underneath but 
not to grasp it 

To pick up all tailings which might carse 
an accident 

To hold the stock firmly and gently pull 
it through the saw 

To hold the two pieces close together as 
you pull 


None of the above answers are correct 


We never back the work out of the saw 


a. 
b. 
c. 


d. 


e. 


Without first making sure chips and saw- 
dust behind the wood has cleared away 
Without first turning off the power and 
waiting for the saw to stop turning 
Without first removing the fence or cross- 
cut guide 

Without giving a signal for assistance 
None of the above answers are correct 


. The saw guard must always be in place over 


the saw except 


a. 


b. 
c. 


: 


When cutting large stock 

When short pieces tend to get caught 
under the guard 

When the teacher has authorized its re- 
moval fo: special set-ups 

When using wide dado heads 

None of the above answers are correct 


When you crosscut pieces of equal length 


a. 
b. 
c. 


d. 


e, 


A clearance block must be fastened to the 
rip fence 

Use care to insure all pieces are of equal 
length 

Use the crosscut guide and the fence to 
guide the stock 

Measure and mark each p‘ece individually 
and cut separately 

None of the above are correct 


. When using the saw, the operator will stand 


to the 


a. 
b. 


c. 


d. 


e, 


To the rear of the sew 

Right of the sav. 

Left of the sav. 

In any of the above positions 
In none of the above posi*ons 


When you are ripping, the w. .:e shall be 


a. 
b. 


c, 


Toward the ripping fence 
To the left of the blade 
On either side 
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10. If it is necessary to clear the table of lumber 
scraps while the saw is revolving, you must 

. Use the brush 

. Use the hand 

. Use the push stick 

. Use a stick about two feet long 

. Not use any of the above listed items 
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JOINTER 


Jointer 

a. good stance d. stock at least 12” long 
b. work area clear @. apron neat 

c. using pusher stick f. eye protection in place 


Jointer 

Use only clean wood, free of sand and paint, 
nails or other materials. 

Inspect for cracks, loose knots, warp, wind or 
other defects. 

Always see that a guard covers the knives. 

Never use the jointer for work which is less 
than four times the width of the bed opening and 
never less than 12 inches in length. 

Take a smaller cut for hardwood than for 
softwood and never over % inch. 

Use a push stick, wooden mitten or pusher 
block which is appropriate to the job. 

Seek approval from your instructor for set-ups 
involving stop-cuts, beveling, tapering, chamfer- 
ing, rabbeting or other unusual work. 

Keep hands and fingers at a safe distance 
from the revolving knives. 

Hands must be above the material; fingers 
or hands will never extend down over the top 
of the fence when the push stick is not being 
used. 

Feed the stock slowly — consider the grain, 
depth of cut and kind of wood. 

No stock less than % inch should be faced on 
the jointer. 
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Allow the material to pass the knives far 
enough so the guard will close before you pick 
up the stock. 

Clean, oil and adjust with the power off and 
the knives stopped. 

Students will not adjust the rear table unless 
authorized. 

End grain jointing is dangerous, especially 
for small pieces. Use a plane and work by hand. 
For large panels, get instructor's approval. 

Acquire the proper stance. Keep your mind 
and eyes on your work. 

Stand to the left of the machine when turn- 
ing on the power. Allow the machine to reach 
full operating speed for a few moments before 
starting the work. 

Advise the instructor if the machine vibrates. 
Dull knives or improper balance can cause k.ck- 
back or other unsafe conditions. 

Avoid standing directly behind the stock. 
Stay to the left. 

Never lean things against a jointer or pile 
wood or other tools on the table. 

Make certain you have good control of the 
material you are handling. 


WRONG WAY I 
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Jointer 

a. shirt tai) out d. Standing in wrong position 
b. apron sloppy @. stock too short 

c. tools on table f. no pusher stick 

Scrapers 


Scrapers in the hands of inexperienced stu- 
dents can be hazardous. 

Keep scrapers sharp so they cut instead of 
slipping. 

Place in racks where corners or edges are 
covered. 


Hand Saws 

Keep saw teeth when not protected in use 
so they do not cut others. 

Use proper cutting techniques when using 
hand saws or hack saws. 


‘ 


on 


Test — Jointer 
Muitiple Choice 


L. 


Always set the fence 
a. As close to the operator as the stock will 


permit 
b. As far from the uperator as possible 
c. At any position on the table 
d. None of the above answers are correct 
The operator should keep harids 
a. On top and at the rear edge of the board 
b. At the top and sides of the piece being 


pushed 

c. Above material, without extending fingers 
or hands down over front or rear edge of 
the material 

d. None of the above answers are correct 


. The operator will 


a, Travel with the work, when feeding long 
boards 


b. Stand to the right of the machine to feed 
the work 

c. Clean, oi] and adjust with the machine 
in operation 

d. Not travel with the work, but will work 
from a position beside the front table to 
the left of the machine 

e. None of the above answers are correct 


. Before picking up the finished stock, always 


a. Shut off the power and wait for the ma- 
chine to stop running 

b. Put on gloves 

c. Allow work to pass the knives far enough 
to permit guard to close 

d. Make the next adjustment for depth of 
cut 

¢. None of the above answers are correct 


: ae ean hase 


a. Run material less than two inches thick 
b. Allow at least two fingers to ride over the 
top of the fence 
c. Advise the instructor because the machine 
vibrates 
d. Joint the end grain on small pieces 
e. None of the above answers are correct 


. When you are facing work, you should 


a. Exercise caution 

b. Use a feather board for safety 

c. Take a light cut and use a mitten 

d. Remove the guard 

e. None of the above answers are correct 


. Material to be faced which is warped must 


a, Not be worked on the jointer 
b. Be free of knots, cracks, sand, paint, and 
nails 


c. Be at least % inch thick and 12 inches long 


d. Be worked only by your instructor 
e. None of the above answers are correct 


8. The out-feed table or rear table adjustment 
is marle 
a. Only by the teacher 
b. Whenever thickness of cut is to be 
changed 
c. When the machine is operating 
d. None of the above answers are correct 


Scrapers 

Scrapers in the hands of inexperienced stu- 
dents can be hazardous. 

Keep scrapers sharp so they cut instead of 
slipping. 

Place in racks where comers or edges are 


Hand Saws 

Keep saw teeth when not protected in use 
so they do not cut others. 

Use proper cutting techniques when using 
hand saws or hack saws. 
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The Industrial Commission of Ohio 
Division of Safety & Hygiene 
700 W. Third Ave. 

Columbus 12, Ohio 


STUDENT INJURY REPORT 


NOTE TO SCHOOL SHOP INSTRUCTOR 


The purpose of this injury report is to enable the Industrial Commission of Ohio, Division of Safety and 
Hype. to compile injury statistics on a state-wide level, for all students sustaming personal injury while 
m course of school shep activities. 


This repori is not intended to pinpoint the shop injury experience of any particular school unit, but rather, 
to enable ¢: charged with the re:ponsibility of acesdent prevention in this particular field to evaluate the 
over-all effectiveness of the Ohio school shop accident prevention program. 


GENERAL \NSTRUCTIONS 


1, Complete this report for al. school shop accidents that are to the Industrial Arts Teacher and re- 
sult in personal injury to the student involved, regardless of whether or not the student was absent from 
school as a result of the injury. 

2 When a pupil is sti] absent at the end of the first semester as a result of accidental injuries, this report 
should be retained until the student returns to school, recording the number of school days lost in the space 


3. When a pupil is still absen: at the end of the schoo] as 2 result of accidental? injuries, the report should 
then be Submitted counting *’.e school days lost to the end of the school year. _ 


4 Please be specific and comprete every phase of this report. 


5. The completed “Student Injury Report” should be submitted as soon as possible follcwing the accident to 
— The Industral Commission of Ohio, Division of Safety and Hygiene, 700 W. Third Avenue, Columbus 12, 


Student’s Age__ Se Grade 
County im Which School 25 Located 
Date of Injury =. Month Day Vere 


DESCRIPTION © ACCIDENT § <¢Be specific What was student dung? How did aceidert occur?) 


TYPE OF SHOP (Check On , 


Drawing oO Machine Shop o Forge Shop im] 
Graphie Arts ry Sheet Metal Shop 7 Electricity oO 
Wood Shop o Welding Shop CG Automotive oO 
Industrial Crafts = Foundry 6G General Shop oO 


Other Type Shop 


Total Student Enrollment in Class Where Inyury Occurred 


NATURE OF INJURY (Be specific Lacerated index finer. amputated one-third middle finger. fractured toe, etc } 


Did injury become infected? [] Yes [i No 

Number of day's absent from school as a result of injury 

Was inyury treated by doctor? (] Yes (No 

Number of semesters student has participated in school shop training 
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CLEAN UP WET OR GREASY 
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THE DIVISION OF SAFETY AND HYGIENE 
The Industsiaf Commission of Ohio 
IN CO-OPERATION WITH THE 
STATE OF OHIO 
DEPARTMENT OF EDUCATION 
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©SELECT RIGHT ONE 
FOR THE JOB. 


eKEEP IT IN 
GOOD 
CONDITION. 


@©USE IT CORRECTLY. 


® MAKE SURE IT’S 
KEPT WHERE 
IT BELONGS. 


/ TOOLS DON’T CAUSE 
FA ACCIDENTS!-IT’S THE | 
: PEOPLE WHO USE THEM. | 


THE DIVISION OF SAFETY AND HYGIENE “i STATE OF OnIO 4 
(N CO-OPERATION WITH THE DEPARTMENT OF EDUCATION E 


BoB Dory- The Industrial Commission of Ohio 


GROUND-ITT. 


in. 8 T HAVE A.. 
ae 


CRKING 
BV HS Dy ACCIDENT 
hho 


st 


SN 


ne 


aes. 
4 
aa 
tf 


Pes 


a gras 


has 


THE DIVISION OF SAFETY AND HYGIENE 
The Industrial Commission of Ohio 
IM CO-OPERATION WITH THE 
STATE OF OHIO 
DEPARTMENT OF EDUCATIK °. 
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GOOD WORK 
‘GOOD GRADES 
GOOD SENSE 
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INDUSTRIAL ARTS SAFETY 


...A BRIGHTER FUTURE See Editorial... Page 3 
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9 THE WAY THEY SHOULD 


“Train up a child in the way he 
should go and when he is old he 


will not depart from it.” 


An Editorial .. . 


Ohio's Division of Safety and 
Hygiene believes that ir. order to 
establish an attitude of safety 
awareness in its people, indoctrina- 
tion must begin early. The first step 
in this direction is being taken. 


New Shop Safety Program Ready 

A new Industrial Arts and Voca- 
tional Education Safety Program at 
the high school Jevel will be ready 
for distribution to Ohio schools 
before the fall term. The new pro- 
gram consists of a Manual, with 
illustrations, covering on-the-job 
safety in the following areas: 
Drawing 
Graphic Arts 
Wood Shop 
Industrial Crafts 
Electricity and Electronics 
Automotive 
. Metais: 

Welding & Forge 

Sheet Metal 

Machine Shop 

Foundry 
8. General Safety 


NA Me © tom 


. ~Some 3,000 teachers and instruetors 


concerned with the above courses 
will be furnished the program. 
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Appropriate Wall Posters 
Supplement Manual 


A series of six attractive shop 
wall posters has been designed to 
provide constant safety reminders 
related to information in the man- 
ual, The colored posters are done 
in a style to appzal to students. 


Safety Carry-Over 
To Industry Is Goal 


Not only is the program designed 
to provide an immediate benefit but 
also co carry safety awareness over 
to industry later. 

Students will know, right from 
their first jobs, if safe practices are 
being followed, if proper guard:ng 
and personal protective equipment 
are provided and if there is ade- 
quate fire safety. Further, the job 
of safety orientation for new eim- 
ployes will be lighter on the em- 
ployer. 


How the Program Was Crested 


In past years the Division of 
Safety and Hygiene conducted a 
shop safety poster contest for 
schools but it was felt that, while 


GO 


was not sufficient continuity nor 
solid safety information being dis- 
tributed in an effective and orga- 
nized manner. In view of this, 2 
Committee composed of some 25 
instructors from over the state, 
members of the Division of Safety’ 
and Hygiene and Ohio Department 
of Education was formed to de- 
velop, write and produce an effec- 
tive, continuing program. 


Ohio’s Program Is First 
In the Nation 


The results of the work of this 
Committee have made Ohio's 
school shop safety program unique 
and first of its type in the nation. 
Jt will be fumishet to schools in 
Ohio without charge. 

The Division’s next step is to 
develop similar effective programs 
for ali educational levels. 


LET US TRAIN THEM IN THE 
WAY THEY SHOULD Go! 


For further information contact: 
Division of Safety and Hygiene 
700 West Third Avenue 
Columbus, Ohio 43212 


You wipe the perspiration from your 
forehead, shield your eyes from the 
blinding sun and toke a long soothing 
swallow of tangy, iced soda pop. You 
store through the store window ot a 
beautiful body. A gleaming sed and 
white beverage truck pulls in and a 
uniformed driver starts untoucing more 
cases of pop. You inquire where the 
bady beautiful is from—Timmons Metal 
Products Co.-Timpco-—-84§ Harrisburg 
Pike in Columbus. 

You get permission, and start to enter 
the plant. A gray-haired man wearing 
glasses stops you, points to a white, 
sed-lettered sign on the plant entrance 
door and hands you a pair of safe 
glasses, The sign reads: DON'T FORG 
SAFETY GLASSES. 

Inside there is a Hurry of activity— 
truck beds and huge metal bors being 
hoisted, grindin ng of metal, spewing of 
blow torches ond foremen giving instrec- 
tions obove the din. You smell burnin 
metal ond welding fumes. You veich 
them toke drab sheet metol and trans- 
form it into a beverage truck body that 
is a work of art. 


“Tremendous” Accident Rate 
Cut “65%” in 13 Months 


The thing that impresses you most— 
next to this incredible transformation — 
is the amazing number of workers who 
are wearing eye protection. “Do all these 
men hove bad eyes” you ask a blond 
young foreman. “No, most of them are 
wearing safety glasses, prescription 
safety glasses, of glosses with snap-on 
safety lenses." 

Administrative Assistant E. W. Burwell 
says: “From March 1, 1965, when we 
started our Sofety Program, to the end 
of March, 1966 we reduced ous accident 
rote more than 65 per cent. We bed 
the necessary guards on jees and 
other cquipment, but we were having a 
tremendous amount of eye injuries— 
flosh burns from, welding; getting pieces 
of slag in the eye, of steel from the 
grinding-down operation, etc. 

**Oue president, Me. K. K. Timmons, 
one of the founders who started the 
business about years o90, is @ 
humanitorian, He feels that when a man 
is hurt it affects the whole family; he's 
very much behind our Safety Program.” 


Issuing Eye Protection 


A Big Step 
In Stairway to Safety 


“Sa we issued eye protection, free of 
charge,’ Me. Burwell continues, “to all 
employes who needed it—safety glasses, 
special goggles, etc. And we insisted that 
they wear the eye protection, not only 
on the job, but when they went rear 
other work areas in the plant.’ 

You want to know how they got such 
good cooperation from the employes. 

“We told our foremen o¢ lead men it 
was theie responsibility to see thot theie 
men wore eye protection, and that other 
safety conditions were met. 


tn well lighted oreo, cutoff saw operator A. De: 
with his foot—pedal is 


holds metal bor i 4 
5 me securely iy, by pressing pede 
1 Gompeey © weer 


k gad protec 
left comer reads; "NO ONE MeERMITTED "To USE TNIS prctective, glares Unuese’ 50 


to one end of 


Booker, weating Cove with 
oe Ng Na aK Toe 
Tapes predust. i 


Fred Blackburn, weoring s lasses, use 

nomcte convents cable Bas Gen ceoeks not in 

of sheet metal a indicate 
iF. 


Poinl-storage building is kept locked w 
we, and is o “NO SMOKING ana 
da by red-and-white sign abov. 
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“The Union was more than willing to 
cooperate in our Safety Program,” Bure 
well soys. “We met monthly with a 
Union ty Committes, 

“We have our mes work in teams, 
not alone.’ 


Getting Some Employes 
To Work Safely Requires 
Pressure, Work on Emotions 


Burwell explains that the same people 
were having accidents; that when on 
employe had two accidents “we would 
have owr plant superintendent write to 
the foreman to wotch employe— 
algo to say to the man, ‘Look, you’ve 
got to be more careful; you don’t want 
your family to suffer because you lose 
an eye, or both eyes,’ 

"We also advised the Union to watch 
him, The Union Stewards would say to 
him, ‘You be careful, because the fellow 
warking next to you might get hurt.’ 

“And we saw that the man wha 
worked with him told him, ‘I want you 
to be careful, because | don’t want any- 
thing to happen to me. ”“ 

Burwell says Tes te Safety Program 
“sepresented a treted effort— 


every day we rconcentinted ont... 
cad we're still pushing constantly.” 

Timpeo imsisted that ALL accidents 
hed a and thet —— ceports 

out completely compony 
found out why aad how the accidents 
occurred, and took measures to prevent 
similar occurrences. 

"We had to watch our men carefully,” 
says Burwell, “because they did not want 
to repost a slight scratch on the hand, 
for example.” 


New Employes Need Training 
In ABCs of Safety 


Burwell brings up encther safety prob- 
lee: “Our personnel has increased about 
100 per cent—we have some 246 em- 
ployes now—but the sew employes are 
the ones we have fo worry about. 


th safety sign 

Regarding fire safety Burwell says, 
“We haven’t had any fires but we're 
seady for them. We watch coustantly 


that things which cause fires don’t de- 
velop.” 


$ and 


Employes Rewarded 
For Accident-Free Work 


ta an effort to keep employes 

stontly aware of safety, and to help 
matiests them safety-wise, Timpco 
sterted a Safety Award Program. Some 
of the employes weor eye-catching, half. 
dollar size green, white and silver 
“SAFETY AWARD” badges—with a 
white cross in the center; several have 
attractive gold and maroon “SAFETY 
AWARD” pens. 


(Continued on next page) 


MONITOR AUGUST 1966 


Acetylene oe and oxygen cylinders ore tenks ore capped and 


chained to wo 


Oxygen ond ocetylene 
ved outside the building, chained ta 
wall; ea tanks are kept seporated 


of 
for having worke Ag lecar’ - acci- 
dent—from March it 1965, it March 1, 1 
Emp! who worked six consecutive aeci- Font : rintendent Carl Helmbrecht Mossees 
dent-free mon teceived green, white ond L, © ee presenting the owards. From 
siver badges like this o awards Hn te Bob Stump, +t Helmbrecht, 
thet they wowld be proud to wear ot Roy Hervis, Dick Mathews. “ond Bill Timmons. 
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(Continucd from page 3) 
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Ako st Safety Award Dinner, K. K. Timmons, Timpeo President (extreme right), has just presented 
who have worked the previous year without an occident. From left to right: Odas Nelson, Herman Westfall, Ben Sporks, Corl Smith 


other employes 
end President Timmoas. 


Any employe who worked six moaths 
without having a reportable accident 
received one of the sofety-oward badges; 
if he worked safely far one year he was 
awarded the gold-engraved ball-point 
pen. 

Employes who worked one year occi- 
dent-free were also treated to a buffet 
dinner—they could bring their wives. 
Fine door prizes were given. 

Timpco plans to reward safe-working 
employes with even nicer gifts, and more 
buffet dinners in the fatere. 

Now the only thing the rapidly grow- 
ing plent needs is space, Burwell says, 
and a new plant is going ta be built. 


Quick Action 
Prevents Accidents 


On your tour of the plant with Person- 
ne] Menager Irvin Taylor, you freeze in 
your tracks, in spite of the heat. A man 
is bent over a loke af blood-red liquid 
on the floor. What a terrible accident! 
you think. But as you approach you see 
him mopping up just-spilled red paint 

a rag, so no one will slip and fall. 

One of the many sa signs in the 
plont is illustrated, and reads “FUNNY? 
JOKES THAT CAN INJURE OTHERS 
ARE NO JOKE.” 

Another—a green, black and white 
pictorial sign on machine guarding: “ON 
GUARD—MEANS SAFETY”; still an. 
other shows how to “LIFT SAFELY.” 


Mr. Tayler points out guards on 
machinery, and workers wearing various 
types of personal protective equipment. 

sect’ aur Selsty Pepe ke oie 
a our rogram,” $. 
“Mobody wants to get hurt. “3 

“When o mochine breaks down we 
pat o (‘OO MOT USE’) red tag on it; 
nobody uses it until it is repaired, OKd 
and the red tag removed. 

“Also, far sa‘ :ty, our chain hoists 
are inspected at rast twice a week by 
the Maintenance Deportment.”’ 


If Someone 
Stops Breathing . . . 


dust inside the plont ertrance door, 
in a closed contoiner is o Brook Airway 
“for use in orn oeerdy mouth-to-mouth 
resuscitation without mouth-to-mouth 
contact—on victims over four years of 
age.” Tayler expleins that the airway is 
for use im cases of “stoppage of breath 
due to heart attacks, shock, ete.,’’ and 
that Tiiapeo has six of these cirwoys in 
the plant. Civil Defense left them far 
the plant ofter giving a three-day 
resuscitation course to three faremen 
and nine safety men ot Timpco—using 
a “Resusci-Anne’”’ manikin. Those who 
took the course were ‘all enthused” 
atout it; it might enable them ta save 
lives, maybo the lives of their children. 


Another Beautiful Body 


“Our project engineers design Timpeo 
products from the ground up,” says 


y 


; 


ed 


“SAFETY AWARD” pens to some of the 


Taylor. “Vory low chassis go through 

for driver comfort and safety 
~—and to facilitate toa oad unlood- 
ing; the driver does not to climb 
up so high or down so far.” 

Once more you admire a lena, low, 
shiny fire-engine red beverage truck 
hody with yellow wheels—thankful that 
Timpco workers are able to create such 
beauty in safety, 

You leave the burning-torch artists 
ond walk once more under the blozin 
tun to the grocery store. As you drin 
another bottle of bebbly ice soda ', 
@ feng wolf whistle comes from the 
young clerk. You look out the window 
and see .. . another beccooh! tiful body! 


A.S.S.E. CONFERENCE SET 


The American Society of Safety 
Engineers will hold its Sth Annwal 
Conference Monday, Oct. 24 at the 
Sheraton-Chicago Hotel, Chicago, Ill. 
The Society’s Annval Meeting and 
Awards Luncheon will also be held 
on the same a! in the Shoraton- 
Chicogo Hotel. For details write to 


A. C. Blackman, Managing Director, 
Americon Society of Safety Engineers, 
5 WN. Wabash Ave., Chicago, Ill. 
60602. 
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TINY DRIVERS AND WALKERS IN ‘SAFETY TOWN’ 


WILL HELP CUT TRAFFIC ACCIDENT TRAGEDIES 


ae ae 


In Monsfield’s “Safety Town,” some prospective first-graders feurn traffic safety as they ride tricycles—simulating motor vehicles— 
through a miniature town; other tots are taught pedestrion sofety. Monsfield started “Safety Town” in 1937, ond has helped other 


cities and towns start similar projects, 


In the never-ending attack to cut 
traflic-accident tragedies, a different 
approach to must be 
used with pre-school and_ kinder- 

rten children—an approach that is 

h didactic and demonstrative, to 
bring full dramatic focus on the 
young mind. 

Ingenuity in its citizens, its pales 
department and its schools has placed 
Mansfield in the forefront in the na- 
tion, in providing a tangible plan to 
meet the particular approach and 
needs of these younger children. It 
is called “Safety Town.” 

Traveling to and from school is a 
big part of a child’s school day. It is 
therefore essential for children to 
learn safety rules before they attend 
school. 

“Just as the twig is bent, the tree’s 
inclined” (Pope, in “Moral Essays”) 
. . . this quotation could be said to 
be the theme and basis for “Safety 
Town.” It is set up to teach or school 
prospective first gradezs in_ traffic 
safety and safety in general. The 
school authorities, health department 
and the city police department coop- 
erate in the project, with the Police 
Traffic Department operating the 
school. 

With the officers in uniform, the 
children soon learn that a policeman 
is their friend and guardian. 

The school creates interest and im- 
parts safety knowledge and training 
hat will be valuable to the children 


wor a good while to come. It is basic 


training that comes when the recip- 
ient is eager, alert, learns fast and 
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Taken from 
A Guide for a Program to Meet 
the Needs of Traffic Safety for 
Ohio’s Younger Children .. . 


Advanced by Ohio Department of 
Highway Safety 


James A. Rhodes Warren C. Nelsor. 
Governor Director 


retains what has been taught. Also, 
he has not acquired habits that must 
be corrected. 

History of “Safety Towa” 

“Safety Town” was founded in 
1937 in Mansfield by Frend Boals, 
the first mounted traffic police officer 
there, and has been operated every 
summer since. It is now an estab- 
lished function of the city and its 
government. It is still ope. for im- 
poe suggestions. It is amply 

anced by grants from city funds 
Police Recreation Club donations and 
other sources. 

Officer Thomas C. Hempfield, of 
the Mansfield Police Department, was 
in charge of “Safety Town” there for 
the .5 years prior to his retirement in 
1965. Captain James J. Goldsmith has 
been in onaree since last December. 

Captain Goldsmith says that “Safety 
Town” has definitely contributed to 
the reduction of ic accidents in- 
volving Mansfield’s school children. 


Dedication and Credits 


Citizens of Mansfield say: “We are 
proud of and grateful for our ‘Safety 
‘own.’ We have helped others in 


starting ones in their communities, 
and are only sorry that more towns 
and cities don’t have them. We want 
only to share.” 

Warren C. Nelson, Director of the 
Ohio Department of Highway Safety, 
says: “Our state, this Department . . . 
all citizens of ‘This Wonderful World 
of Ohio’ are proud of this pioneering 
and pace-setting program of Mans- 
field and its agencies and leaders, 
who have hel develop ‘Safety 
Town.’ We are therefore proud to 
have a part in disseminating informa- 
tion of this vital traffic safety pro- 
gram a this preparation. + 

“So, to the citizens of Mansfield, 
to other ‘Safety Town’ cities in Ohio, 
to all little children everywhere... 
our state and Department dedicate 
this preparation as a guide to ‘Safety 
Towns’ in all of our communities. 

“For information and material about 
Mansfield’s ‘Safety Town,” Director 
Nelson continues, “we are indebted 
to Frend Boals and Thomas C. Hemp- 
field and the city’s Police Depart- 
ment; to the Honorable Paul Bush, 
its Mayor; and particularly to George 
H. Calhoun, Retired Field Repre- 
sentative of The Industrial Commis- 
sion of Ohio’s Division of Safety and 
Hygiene, member of national Vet- 
erans of Safety, and an indefatigable 
worker for a vital public cause. 


Suggestions for Successfal 
“Safety Town’ 


Since “Saf Town” is usually 
operated on school and public play- 
grounds during the summer. ie ae s 


(Continued on page 14) 
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Ohio schools will have a new, 
effective Industrial Arts and Vocea- 
tional Education Safety Program 
at the high-school level, starting 
this fall. 

Last October 22 a Committee— 
consisting of Ohio teachers, and 
members of the Ohio Department 
of Education and the Division of 
Safety and Hygiene—met in Co- 
lumbus te start work on this Safety 
Program. The material illustrated 
here is the result of their combined 
efforts. Most of the members of that 
Committee are pictured above. 
Present for the meeting were: 

Edgar Hare—State Department 
of Education, Columbus; Ray 
Mangus and Howard C. Ater— 
Chillicothe High School; .Frank 
Darling—Mt. Logan Junior High, 
Chillicothe. 

Stan Spring—-Circleville High 
School; Glenn Botdorf—Bedford 
Senior High School; George Swin- 
dell and Eugene P. Rannigan— 
Canton Public Schools; Dorwin J. 
Laessle—Sandusky Public Schools; 
Robert Poling—Lancaster Public 
Schools; John G. Vair and Robert 
A. Banzhaf—Kettering Fairmont 
East High, Kettering; Wallace 
Barry--South High School, Akron; 


Jerry M. Froebe—Kenmore High 


School, Akron. 
James Reynolds—Dayton Public 
Schools; Ted Wiley—Paul Laur- 
ence Dunbar High, Dayton; Joseph 
Sposato—West Junior High School, 
Youngstown; Dennis Zinz—Volney 
Rogers Junior High, Youngstown; 
William Jas, Bums—Toledo Bow- 
sher High School, Toledo. The fol- 
lowing members from the Division 
of Safety and Hygiene are also in 
the picture: William S. Coulter and 
Arthur W. Moon. 
The purpose of the Safety Pro- 
gram is two-fold in that it is de- 
signed to aid in instructing students 
in on-the-job safety and thus pro- 
tect them while they are leaming, 
and to create and instill an aware- 
ness and concern for safety that 
will carry over into industry later 
on. 
The Safety Program will consist 
of an illustrated Manual covering 
safety on-the-job in the following 
areas—those who prepared the dif- 
ferent sections are also listed: 
(1) DRAWING 
Frank Darling and Joseph 
Sposato 

(2} GRAPHIC ARTS 
Robert Banzhaf, George 


Swindell and Eugene Ranni- 


H 

(3) WOOD SHOP ‘ 
Wallace Barry and Jerry 
Froebe 

(4) INDUSTRIAL CRAFTS 
Glenn Botdorf and Howard 
Ater 

(5) ELECTRICITY and 
ELECTRONICS 
William Burns, John Vair and 


Ray Mangus 

(6) AUTOMOTIVE 
William Harsh of Hilliard, 
and Stan Spring 

(7) METALS 

Welling & Forge, Robert 
Poling 
Sheet Metal, Dennis Zinz 
Machine Shop, Ted Wiley 
Foundry, Dorwin Laessle 
(8) GENERAL SAFETY 
James Reynolds 
A series of six colorful, eye-catch- 
ing shop safety posters, pertaining 
to material in the Manual, will also 
be distributed to all Industrial Arts 
and Vocational Education teachers 
in Ohio. 

For further information contact: 
Division of Safety and Hygiend 
700 West Third Avenue 
Columbus, Ohio 48212 
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by Thomas W. Gallagher, Sup't, 
Division of Safety and Hygiene 
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_ GOODYEAR ATOMIC WAR ON ACCIDENTS CAPTAINED 3 
| BY COMPANY-UNION SAFETY REVIEW COMMITTEE 


The following narrated sound-slide presentation, developed 
| en carpal sols nay seo Bll for your buss 


t 
| 
| 


CORPORATION AND THE 
OIL, CHEMICAL 


{ 
{ 
i 
| 


(5 SECONDS OF MUSIC) 
THIS PROGRAM HAS BEEN 
DEVELOP 


L, AND ATOMIC 
WORKERS UNION, PROVI- 
a BB SIONS WERE MADE FOR A ; 
JOINT SAFETY REVIEW COM. ) 
a = MITTEE, UNDER ARTICLE 
ge WXiv, SecTION 4, WHICH if 
READS AS FOLLOWS: € 3 f 
j 


. . A SAFETY ee. 


SEVEN (7) MEMBERS: THREE if 
LH MEMBERS TO BE SE. | 


WHICH AT THE TIME OF IT'S 


CONCEPTION REPRESENTED ECTED BY THE COMPANY, 


THREE (3) TO BE SELECTED 


COMM! 
SION-OWNED CONTRACTOR. 
OPERATED PLANT WORKING 
TOGETHER COLLECTIVELY 
IN THE AREA OF SAFETY— 
WITH THE PRIMARY GOAL 
OF MAKING THIS AN ACCI- 


MAINING TWO ACTING AS 
ALTERNATES), AND A_NON- 
VOTING CHAIRMAN TO BE 
aed BY THE COM- 


sre 


DENT-FREE PLANT. AS A RESULT, C. L. STEWART, 2 
SUPERINTENDENT OF THE ? 
SAFETY AND FIRE PROTEC. 
TION SUBDIVISION, WAS 
DESIGNATED BY THE COM- 


am ran SERVE AS THE 
NON-VOTING CHAIRMAN. 


WE AT GOODYEAR ATOMIC 


“SAFETY 

COMMITTEE” INAUGURATED 

A PROGRAM WHICH MAY fay 

ONE DAY BECOME COMMON- 

PLACE IN INDUSTRY—ONE 
WHICH WILL FURTHER THE 
ALL IMPORTANT GOAL OF 
REDUCING INDUSTREAL 
ACCIDENTS TO A MIN IMUM. 


800 DIVISION; AND Cc. E, 

EUTON FROM THE 200 DiVI- 

SION, REPRESENTATIVES 

APPOINTED rf THE COM. 

| gy PANY oe L, sees P ; 
OF THE 400 BIVISION: W 42 

B | F. CULP OF THE 700 D 
SION; AND J. B. MITCHEL: 

SON OF THE 800 DIVISION. 


mm 
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WW THE FIRST MEETING WAS gy 
HELD ON OCTOBER 08, 1957 cs am x 
gy iN THE ono TRAINING past ii, i 
BUILDING. A TENTATIVE Git ttc ix 
SCHEDULE OF MEETING — citcomm i 
Wf DATES WAS SET TO AFFORD cca =x 
SHIFT SAFETY REPRESENTA. ini = 7 
TIVES EQUAL OPPORTUNITY _”.' 5 mn 
TO ATTEND MEETINGS ff? Rt 
WHEN THEIR SHIFT WORKED ti Hs 


; DAY: 
| 


BEN KALMON, SUPERVISOR 
OF THE INDUSTRIAL HY- fm 
GIENE AND HEALTH PHYS- 
ICS DEPARTMENT, WAS os 
ASKED TO ACT AS ‘SECRE- 
TARY TO THE NEWLY OR- 
GANIZED SAFETY REVIEW 
COMMITTEE. HE HAS ACTED 
IN THIS CAPACITY SINCE 
THAT DATE, WITH H. 
MaNERNEY OF THE SAME 
DEPARTMENT SUBSTITUT- 
ING IN HIS ABSENCE. 


Ws 


sevaenneave & 


THE 1963 AGREEMENT 
ALTERED THE COMPOSITION 
OF THE COMMITTEE’S REP- 
RESENTATION. ARTICLE XIV, 
SECTION 4 WAS CHANGED 
TO READ AS FOLLOWS: 

*,.. A SAFETY REVIEW COM- 
MITTEE SHALL BE ESTAB- 
LISHED CONSISTING OF SIX 
(6) MEMBERS: THREE (3) 
MEMBERS TO BE SELECTED 
BY THE COMPANY, THREE 
(3) TO BE SELECTED BY THE 
UNION FROM THE FIVE 
SHIFT SAFETY REPRESENTA- 
TIVES (WITH THE REMAIN- 
oat Two ACTING AS ALTER. 


TE 
CURRENT UNION REPRE- 
SENTATIVES ARE JIM FOS- 
TER OF THE 200 DIVISION; 
BILL FARLEY, BUCK MILLER 
AND EDGAR NICHOLS OF 
THE 700 DIVISION; AND 
HUGH BURNETT OF THE 800 
DIVISION. REPRESEN TING 
SUPERVISION ON THE PRES- 
ENT SAFETY REVIEW COM. 
MITTEE ARE: CLYDE FRENCH 
a OF THE 200 DIVISION; JERRY B 
ALTHOUSE OF THE 700 DIVi. 

SION; AND BOB ZEEK OF 
: THE 800 DIVISION. a 


| 1957-1965 
MEMBERS ie BB since 1957-36 EMPLOvES 
HAVE SERVED Oii THE COM- 
MITTEE EITHER AS REGULAR 
we 35 
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B00 5 OR ALTERNATE MEMBERS 
aid is —33 AS SHIFT SAFETY REP- 

ma 200- 12 RESENTATIVES AND 2 
MEMBERS OF SUPERVISION. 


UNION REPRESENTATIVES 


& 
veo 
Em . f 
ES g UNION MEMBERS 
am MaRS 
et 2 

sate 
i 
ie au 

E 

g 

z 

AL REPRESENTA’ a 
©. b. all 
5. ¥. GONGE 
tc «i COMPANY MEMBERS 
4. Bb. McuetsOn 320 
3. W. PEMLAND 26, 
a. COVA al | 
. E. REET 
Th ermal 


|_| be on 


MEETINGS ARE SCHEDULED 
TO BE HELD MONTHLY. THE 
ONLY TIME A MONTHLY 
MEETING 1S NOT HELD 
AS SCHEDULED [S$ WHEN 
NEW MEMBERS ARE BEING 
TRAINED, SUCH AS IS 


SHIFT SAFETY REPRESENTA- 
TIVE APPOINTED TO THE 
COMMITTEE 1S GIVEN BRIEF 
TRAINING BY THE SAFETY 
DEPARTMENT, BY FIRE PRO- 
TECTION, AND BY THE IN- 
DUSTRIAL HYGIENE AND 
HEALTH PHYSICS DEPART. 
MENT. THESE TRAINING SES- 
SIONS ARE [INFORMAL AND 
AFFORD NEW MEMBERS OF 


PORTUNITY TO ASK QUES- 
TIONS AND OFFER SUGGES. 
TIONS. THE FIVE PRESENT 
MEMBERS HAVE RECENTLY 
RECEIVED TRAINING. 


GENERALLY—SUBJECTS, 


MITTEE FALL INTO TWO 
CATEGORIES--THE REVIEW 
OF SAFETY RELATED DF I- 
SIONS, AND SAFETY RE- 
LATED OBSERVATIO 4S OF 
COMMITTEE MEMBERS OF 
REFERRED INCIDENTS OR 
OBSERVATIONS BY EM- 
PLOVES. 


(Continued on next page) 


(Continued from page 11) 
7 TO DATE, THE COMMITTEE 


eras Y Re MET 
; * INGS. THESE QUESTIONS, 
4. PROBLEMS, ETC., INVOLVED 
6 THE FOLLOWING: (a) RE- 


“4 : TEMPTED TO RESOLVE 273 
{ ) ae 1 QUESTIONS, PROBLEMS, 


(e) SUBJECTS OF A POLICY 


iy _; JECTS OF A MISCELLANEOUS 
CHARACTER—43. 


E 
nes —— 0% YEAR ’ COMMITTEE THROUGH THE - 


! LOWED BY 1959 AND 1965. - 
“WE FEEL THIS GRAPH 


"THERE ARE MANY, 


3 VARIETY WHICH COULD BE ** 
SHOWN TO ILLUSTRATE THE 
<: FINE WORK THE SAFETY * 


A 
, THE GUARD RAIL INSTALLED. 
KG AT THE X-108A PORTAL AND ;: 

VEHICLE ENTRANCE TO” 
-, SAFEGUARD PEDESTRIANS. 7 


“THE GUARDING OF THE. 
SHAFT OF THE SLUDGE PUMP [= 
AT X-611. 


THE BUILDING. THIS WAS 
ties CORRECTED WITH THE USE. 
5 bee OF A MIRROR, s 


12 


NATURE—73; AND (d) SUB- , © 


MANY 
EXAMPLES OF AN INFINITE « it 


GOOD, SOUND SAFETY PRAC- > 
TICES NEVER LEAVE ANY 


a :- THING TO CHANCE OR LUCK. 


. THEREFORE, THE COMMIT- 
TEE FELT IT WISE TO LOWER 
THE BOOMS OF ALL MOBILE 

: on NOT IN FREQUENT 


’ TRAFFIC AGAIN-—AFTER THE 
RESURFACING OF THE 108-A 
AND 108-B PARKING AREAS, 
MANY CHANGES WERE 
MADE. AS A RESULT, THE 
_ COMMITTEE'S ATTENTION 

WAS IMMEDIATELY CALLED 


= .. TION OF THE RAMP AND 


NORTH EXIT LANES. 


* WHEN oe ee THE 
PARKING AREA, THE COM- 
‘dd MITTEE ALSO RECOM- 

MENDED AN Leary IN 
q THE WIDTH OF PARKING 
By SPACES, 


GOODYEAR ATOMIG. w 
.. HAVE SEEN MAN 
 PLISHMENTS Aes art 
28 PROGRESS IN ALL AREAS. 


PIN THESE PAST YEARS AT 
a EC) 


'—-RECOR 
: 2 TO BE BROKEN. WE SIMPLY 
” HAVE TO ESTAGLISH OTH- 
ERS. WE HAVE RISEN TO 
9 EVERY OCCASION. THE 
BLOODMOBILE--WE GIVE 
m2 MORE BLOOD PER VISIT 
* THAN MOST SURROUNDING 
ig CITIES—THE UNITED FUN 
* — YOUR EFFORTS RLWays 
REPRESENT A MAJOR CON. 
E? TRIBUTION IN YOUR COM. 
MUNITIES. ALL THESE 
re THINGS CAN BE ATTRIB- 
‘t UTED TO BUT ONE THING— 
THE DESIRE AND WILLING- 
yg NESS TO COOPERATE AND 
WORK TOGETHER. ALL IN 
ALL—WE FEEL THAT THESE 
a THINGS EXEMPLIFY THE 
SAFETY REVIEW COMMIT- 
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‘Eel 
SABES 


THiS SMY £ 


Motar vehicle (MV)-slow movieg ve- 
hicle (SMY) collisions are a ‘round-the- 


Reor-end 
predominate, and accoust for 

most call ip fatalities, injuries and prop- 
Hi ari e. Positive recognition of the 
the motorist at o safe distance 

will reuuce the number of such acci- 


dents. 
The foregoing wos teken from “Perti- 
nent Facts Regarding the Fart 
Vehicle Emblem” W. €. Stuckey, 
Safety and Emergency Pre- 
ess, Cooperative Extension Serv- 


ist’s view being obstructed. 
coffisions 


pend Y ecemection with oe VU. 5. 
rtme 


tive 

raat Sarvice, Roy M. ttman, 
rector. fa 

The bulletin further stated thet, to 

establish an effective and practical 

means of identifying SMVs, research 


pA MAY f 


af “29D Fire 
TYeUR LUE 
was conducted by OSU‘s Department of 
Agricultural Engineering and the Ohio 
Agricultural Experiment Station. The 
project wos sponsored by the Automotive 
Safety Foundation. Research consultants 
included professional staff of: National 
Safety Council; Obie State Highway 
Patrol; Ohio Bureaw of Motor Vehicles; 
OSU's Institute for Research im Vision, 
Department of Civil Engineering, De- 
partment of Industriel Engineering and 
Cooperative Extension Service. 
prodect of this research wes « 
unique, triangular SMV emblem which 
communicates to motorists the lurking 
doager a anique cofor and shape 


recognition 

According to the Ohio Farm & Home 
Safety Committee, inc., during doyliaht, 
when most of the MV-SMV collisions 


ees Vb 


5a Eke he ot eR al a 
” 


oceur, the bright fluorescent orange of & 


the SMV emblem is the most visible 


color eveiteble; at night the reflective §, 
border of the emblem glows bril. 3 
vaeey ce ia the poth of approaching avto 


“The "106th Generol Assembly of the 3 
State of Ohio enacted legislation requir. 3 


ing the wse of 
legislation was effective starting April 1 
of this year. 


this SMV emblem. The 


The use of this emblem is restricted # 


e machinery and : 


hovse-drawa its use on ff 
any other of vehicle or stationary § 
objects on t is prohibited. 


research, the # 


Stuckey-Harkness bulletin continues, & 
manny adult and youth orgonizations * 


leave ‘ 
cad ce worting te aie adoption of the 
emblem throwphout™ the Vinted States 


organized SMV safety programs, : 


and Canado, Everyone's support is § 


needed, . 
“Whether we are MV or SMV oper- 


ators, the (SMV) embicm is an important i 
safety aid which some day, or night, # 


may save our life.” 


CHILPACO SETS RECORD, SETS SIGHTS 
ON ANOTHER ALL-TIME SAFETY MARK 


NEXT GOAL 
2,863, 186 
(ascot ¢Cone 


When two 
fost-time inje Corporation a new chollenge—“Why net breok 
“he Sethe talste caret ice the ontite corperction?” Thot wos set sevesol years ogo by Mead’s 
‘hilficothe Divis some 2,463,186 monhouts without a lost-time injury. Holding m sign acknowl- 
©. C. Cheistionsen. He bs Sette right) 
Worten H Securi 


that et ths Operations Muneger 
See age a a tn iat Fee pr 
Committ "4 the toble x ayords earned by Chillicothe no Caner Co. recently, including two from 


MONITOR AUGUST 1966 


RECORD-SMASHING 
OHIN SAFETY 
CONGRESS SEY 


Here are miniature samples of 
many of the excellent pictures 
taken by Division of Safety and 
Hygiene photographers Don Eddie 
and Dennis Cherry—at the 36th 
All-Ohio Safety Congress and Ex- 
hibit in Columbus, and published 
in the June MONITOR. 

Some 4,400 people attended the 
section meetings at this year’s 
bigger-than-ever Safety Congress, 
sponsored by the Division of 
Safety and Hygiene. 

However, 5,000 are expected at 
the 37th Annual All-Ohio Safety 
Congress—to be held next May 2, 
8 and 4~at the Sheraton-Columbus 
Motor Hotel in Columbus. 

Also, several new section meet- 
ings will be added, the exhibit area 
will have a new look and will again 
be jammed to capacity. 

Over the past several years the 
following conferences and sections 
have been added to the Congress: 

Conferences— 

All-Ohio Industrial Fire Pre- 
vention Conference; Annual 
Meeting of Ohio Committee 
for Highway Safety in Co- 
operation with Ohio Depart- 
ment of Highway Safety. 

Sections— 

Plastics; Campus Health and 
Safety; Machine Shop; Print- 
ing and Publications; Tree 
Services; Hospitals. 

The outstanding success of the 
All-Ohio Safety Congress is due to 
the excellent cooperation between 
labor, management, trade groups 
and associations concemed with 


on-the-job safety. 


13 


—- 


(Continued from page 7) 
and city payee departments are 
the most likely groups to sponsor the 
activity. However, other civic organi- 
zations might well sponsor it. 

“Safcty Town” seems to be most 
suited for children about ages 4-8. 
Programs are carried on chiefly for 
children 41 to 6 years of age. 

Since “Safety Town" is usually held 
out of doors, the weather must be 
favorable. Aside from that, the activ- 
ity can be carried on during an 

rio! -£ the year. Class perils 
shor - Je short. 

Th. space used should be away 
from traffic. The ground must be hard 
and smooth. Schoo! playgrounds are 
the most satisfactory. The setup might 
also be jiaid out on a gymnasium floor 
during inclement weather. 


Staff 

At Mansfield’s “Safety Town” two 
supervisors are needed. A patrolman 
is responsible for the transportation, 
equipment and teaching on “Saf 
Town.” A second supervisor, wii 
teacher training, is needed to work 
with the teachers. 

A classroom teacher is needed for 
every 30 children. 

“Safety Town” personnel, who 
should be young, are trained by the 
patrolman in charge. 


Leyout 
Mansfield’s “Safety Town” lavout 
includes grass plots, sidewalks, streets, 
together with the standard method of 
marking crosswalks, intersections and 
traffic lanes. A standard traffic light, 
at the main center intersection, oper- 
ates in the proper sequence. Minia- 
ture buildings are placed at various 
spots to provide a realistic appear- 
ance. This is laid out to represent a 
segment of a modern city’s streets 
and associated traffic pattern. 
Sample Schedule 
Mansfield’s training program in- 
cludes the use of tricycles simulating 
motor vehicles, ian training 
and other traffic safety measures. 
1:30 p.m. Group A outside on 
“Safety Town.“ Part of 
the children on “Safety 
Town” while the teacher 
has the rest of the aay 4 
playing games. Grou 
inside the building has 
roll catl, safety lesson, 
safety songs, art work 
and a story period. 
2:30 p.m. Group B outside 
Group A inside 
On rainy days the lesson must be 
emphasized since there is no practical 
application of that day’s work on 
“Safety Town.” Quiet games, stories, 
drama and finger plays replace out- 
side activities unless you have access 
to an activity room or gym. 
Safety talk given by police officer 
un week of graduation. 
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Objectives 

Children are taught how to behave 
as pedestrians and as drivers; they 
are taught the basic attitudes toward 
living and working with people and 
caring for things. These attitudes are 
itnportant in helping them later when 
they are taught to drive. 

For realism, cars must be brought 
into the picture in the same manner 
traffic is load on City streets. 

One group of children can take the 
part of motorists to drive the cars or 
tricycles back and forth between in- 
tersections. The rest of the group re- 
main on the sidewalks and act out 
the part of pedestrians in crossing the 
streets at the proper time. 


What They Should Leora 
Before any of the acting takes 

Bisce it is desirable to discuss with 
e children the proper way to cross 

the street, the meaning of signs, 

signals, and certain courteous habits 
which should be formed by drivers 
and pedestrians. A discussion of these 
pants should cover completely the 
allowing: 

© The meaning of the red, amber 
and green in a traffic signal and 
what drivers and pedestrians 
should do when they see these 
signals. Illustrate with lights or 
colored cardboard. 

Drivers should soy betre they 

get to the crosswalk. 

e Drivers should always yield the 
right-of-way to the pedestrian. 
Even when the pedestrian is 
going against the red light, the 
driver should be careful not to 
hit him. 

e Pedestrians, when waiting for 
cars to go by, should wait on 
the curb. 

e Pedestrians should cross only in 
the crosswalk. 

® Pedestrians should watch for cars 
in both directions when crossing, 

© Children rating cars as driv- 
ers should stp for a red or 
cee light back of the cross- 
WwW. 


@ Children as drivers making turns 
On green should wait for pedes- 
trians to cross. 

® Children as —— making turns 
or stoppin ould give proper 
hand anals. 

The more realistic the adventure is 
made, the great: will be the interest 
of the children and the more likely 
they are to learn. 

Awards and punishment may be 
used to a certain extent. Those who 
follow best the traffic rules taught 
should be permitted to operate ¢ 
toy cars. Those who are driving cars 
and violate any of the rules should 
have the privilege of driving taken 
away from them while other children 


who have been pedestrians should 
then be allowed to drive. te 
When tricycles or cars tangle. 


teachers should point out why theys ¢ 


upset and explain how other people 
have rights and each drives must be 
aware of them. Instilling in the chil- 
‘lren that they must be responsible 
for their own actions is one of 
most important principles of “Safety 
Town.” 

Children can be taught at “Safety 
Town” to play out rules they 
should have been taught at home 
a pop my the family car, They 
shou taught to respect a nt 
who must have complete freedoct to 
handle the car and who should not 
have to be preoccupied with disciplin- 
ing children. Children can be taught 
how to play the old game of “I See.” 
And they should always be strapped 
into seat belts or harnesses. 


Equipment Necessery 

Much of the instruction can be 
given by means of a few lines on the 
nd and some wheel toys brought 
by the children from home. A lack of 
money need not hinder the putting 
on of a very effective p . If tov 
cars are to be used, at six or 

eight should be obtainea, 
About half-size replicas of standard 
street and highway signs sh be 


Sethe children chould be taught thes 
e ren chou a 

meaning of each sign and they should 

act out situations which would show 
that they know what the various signs 
mean. 

It is important to have a traffic 
signal. The complete signal cycle 
should be shortened to about 30 sec- 
onds. If an electrical traffic light can- 
not be obtained or made, a square 
cardboard box, two Bi any sides of 
which are painted and the other 
two green, can be mounted on a 
4-foot stick. A traffic light can be 
simulated by having a person stand 
and hold the box, turning it a quarter 
of a turn about ny 15 seconds. 

Stage settings which represent 
buildings and store fronts add realism 
to the setting. 


‘ anger ge ly eh 
‘acents “Safety Town” 
Children tnvited 


I. The classroom supervisor gives 
a brief talk on origin and 
purposes of “Safety Town.” 


2. Under the direction of their 
teachers the childre: give the 
safety rules and sing safety 
songs. The art work is displayed 
in the classroom. 

3. introduction of the staff. 

4. Certificates of attendance are 
presented by a member of thg -- 
Police Department. ( ) 

5. A demonstration on “Safety 
Town” of the children riding 


and walking. 
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QUESTION & ANSWER 


your Bulletin No. 202 te 

Cur ond Constraction Werk, dened fan a ISth beetles Sal bem 

whemer @ porteble step ledder @ 

apen a concrete bese requires sefety shoes surfeced with ote., with 
The “Exception” is step iodders. 


) HOME TRAINING, SCHOOL SAFETY PATROL 
CAN REDUCE DANGER TO CHILD FOR LIFE 


Warren C. Nelson, Director, 
Dep’t of Highway Safety 

Safety education is the best “preventive medicine” against your child 
having an accident. Safety isn’t “inborn”; it must be taught. 

The trip to and from school is a big part of a child’s school day. It can 
be dangerous if the child has not received proper instruction in safety 
practices, 

Parents have the responsibility to teach their children basic safety 
practices before they begin school, Crossing properly at intersections, obey- 
ing signals and police officers and being orderly are important—for your 
child's safety and your own peace of mind. 

The School Safety Patrol, sponsored by the American Automobile 
Association sit.ce 1922, provides an invaluable service to your community. 
Patrol members make travel to and from school safer for your child. At 
the same time, they remind schoolmates of safe walking rules by constantly 
setting good examples. The rules of safe walking are formed and become 
automatic for the other school children. 

In many communities, our State Highway Patrolmen assist in the forma- 
tion and training of School Safety Patrol members. The prestige of being 


selected a Patrol member encourages children to know and practice | 


pedestrian safety. 

The School Safety Patrol benefits not only the child and school but 
also every person in the community. Studies show that traffic accidents 
involving children ages 5-14 decrease where there is a School Safety Patrol 
in operation, 

Encourage your child to follow the example set by Patrol members. The 
lessons he learns will last a lifetime. 
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PERSONALITY PROFILE 


Wilfred L. Wilson 


Wiltred Wilson of Columbus is @ 
Division of Sefety end Hygiene Repre- 


Wilfred wes educated in the Smith- 
field public Is. He wes on out- 
standing foetbell player et Steubenville 


High Scheel. 

After gredveting from the Curtis- 
Wright Treining Program in Laber and 
Industrial end Public Relations im Air 
Te Wilfred was Feremen 
on 


A ial fellow with « 
shtorest haman tele 
ed the ia 1951—te assist 


industria) Acts Instructors in Pupil 
Safeiy. 

He has two deughters end 12 grand- 
children. He enjeys athletics and sports, 
particulorly feetbeli end baseball. 


When you lift you should know 
Teo keep that load close 
Lest your beck bring you wae! 
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VT_0900 a2 
arm Susiness Manayement, A Sample Procedure for Organizing 
Course Outlines. 


Fuller, Gerald R, 

Illinois Univ., Urbana. Div. of Agricultural Education 
Pub Date - Jul63 

MF AVAILABLE IN VT-ERIC SET 23p. 


*FARM MANAGEMENT, *CURRICULUM GUIDES, *CURRICULUM PLANNING, 
RVOCATIONAL AGRICULTURE, INSERVICE TEACHER EDUCATION, 


The purpose of this material is to stimulate thinking in inservice 
teacher education courses, and to illustrate one way in which the 
subject area could be organized. It was developed by a ceacher 
educator for use in a 3-day course for 10 vocational agriculture 
teachers. Guiding principles in organizing a course emphasize good 
objectives, teaching procedures, and learning experiences. The 
degree of emphasis placed on farm business management instruction 
in the total vocational agriculture program increases from 
beginning to advanced groups. Emphasis Changes from the 

individual farming program to the total farm business. The 
organizational approach is related to the financial aspects and 
profit motive of farming. The sample 4-year course outline is 
arranged by years, and the units or problem areas include 
management abilities, resource inventory, efficiency measurement, 
data gathering, business analysis, business inventory, accounts, 
account summarization, alternative income possibilities, credit, 


success measurement, pucger ss property transfer, and insurance. 
A sample outline for adu 
more briefly. (JM) 


t farmer classes covers similar material 
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FOREWORD 


The author prepared this material for use in a three-day course 
on farm business management conducted at the University of Illinois 
for ten teachers of vocational agriculture. Each of these teachers 
then conducted a similar one-day course which was attended iy teachers 
of vocational agriculture in Illinois. This materiel was presented as 
a semple procedure for organizing course outlines in the area of fara 
business management. The main purposes of this material were tc: 

(1) stimulate thinking and (2) provide a guide which illustrated one 


of the many possible ways in which farm business management instruction 


could be organized, 
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FARM BUSINESS MANAGEMENT 


& SAMPLE PROCEDURE FOR ORGANIZING COURSE OUTLINES % 


INTRODUCTION 


The need for systematic instruction in farm business management is 
greater today than it has ever been. The farmer, off-farm agricultural 
worker, and agricultural leader of the future must know more Chan just how 
to raise livestock, grow crops, or operate and maintain farm machinery. 

These people must also know how euch technical knowledge and sbility can be 
organized for the most efficient operation of a farm business. As you look 
at farmers today, it is often possible to ‘dentify several individuals who 
possess about the same amount of technical "know how," but the farmer who is 
best able Co understand and apply sound farm business management decisions is 
the most successful farmer. 


This sample procedure is presented as a guide and should not be 
considered as a complete plan for a course outline. However, teachers should 
find this material helpful in planning course outlines for their communities. 


GUIDING PRINCIPLES 


The development of guiding principles for teaching farm business 
management is essential in planning a course outline. The identification 
of such principles gives purpose and direction to the ferm business 
tanagement phase of the vocational agriculture progran. 


Good guiding principles take into account both educationsl procedures 
and subject matter content. The following principles illustrate one 
possible guide for developing the farm business management phase of a course 
outline. 


ee 


Instruction in Farm Business Management Should: 


1. 


2. 


3. 


4, 


Se 


6. 


7. 


9. 


10, 


Contribute to the training of future farmers, future off-farm 
agricultural workers, future students of post high school 
agricultural education institutions, and present farmers, 


Be continuous throughout the total vocational agriculture program, 
developing hasic knowledge and shilities during the four yeer 
in-school program and advanced knowledge and abilities in the 
adult and young farmer pheces of the progres. 


Be orgenized hy yeers, taking into account the needs, abilities, 
readiness, and opportunities of in-school students, young farmers, 
and adult farmers. 


Be taught in terms that in-school students, young farmers, and 
adult farmers can understand and relate or apply to their own 
situation, 


Be integrated into the farm production and farm mechanics phases 
of the vocational agriculture progran. 


Provide for learning experiences hy starting with the “siaple" 
and progressing in « logical sequence to the “complex.” 


Provide for learning experiences through ferming programs productive 
enterprises and planned agricultural experiences related to the 
home farm business. 


Relate the farming progrem productive enterprise to the study of 
the home farm husiness. 


Use the study of farm business management at the adult and young 
farmer level as the basis for identifying problems of management, 
production, and farm mechanics. 


Place emphasis on educational outcomes rather then on providing 
service to students and farmers, 


DEGREE OF EMPHASIS 


The degree of eaphasis placed on farm business management instruction 
would vary throughout the total vocational agriculture progras. The 
following two charts illustrate this idea. 


Figure 1 


DEGREE OF EMPHASIS PLACED ON FARM BUSINESS MANAGEMENT 
INSTRUCTION THROUGHOUT THE TOTAL VOCATIONAL AGRICULTURE PROGRAM 


Degree 


let Year 2nd Year 3rd Year 4th Year Young and Adult 
Farmers 
Vocational Agriculture Progran 


Facm husinese wsnegement instruction should be included throughout 
the in-school phase of the vocational agriculture program. As students 
develop the needed knowledge and abilities through classroom instruction 
end agricultural experiences, the emphasis on farm businese mansgenen: 
should increase (see Figure 1). The greatest emphasis on farm business 

instruction should occur when students ere most closely 
associated with the management of a farm husiness, i.e. the adult and 


young farmer progrens,. 
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F ‘gure 2 


DEGREE OF EMPHASIS PLACED ON FARM BUSINESS MANAGEMENT 
LTUSTRUCTION THROUGH FARMING PROGRAM PRODUCTIVE ENTERPRISES 
AND THE TOTAL PARM BUSINESS 


Farming Program Enterprise 


tet 


Total Farm Business Experience 


weeeceecece -Increasing-<-- seceee> 


let Year 2nd Yeer 3rd Year 4th Year Young and Adult 
Pareers 


Vocational Agriculture Progres 


Instruction in farm business management should be sost closely related 
to the student's farming program productive enterprises during the early 
phases of the vcecational agriculture program. An introduction to the 
management of the whole farm business should begin early in the program as 
part of the planned agricultural experiences of the student. As the student 
progresses, farm business management instruction should increasingly 
emphasize the total farm business and its relationship to the farming 
program productive enterprise. Young end adult farmer farm business 
wanagement instruction should be primarily concerned with the total fern 
business. 


ORGANIZATIONAL APPROACH 


Fara business manegemect has been decined as, “The ability to organize 
a farm business to provide high continuous profits consistent with fanily 
welfare.” The success of @ farm business is usually measured in terms of 
financiel prosperity. Farmers ste in business to make money, and the degree 
to which they accomplish this goel usually indicates to thes how wel) they 
ere operating their fares. Financial success is the core around which 
instruction in fara business wsenagement can be developed. 


A ferwer generally approaches the problem of farm business aenagement 
by coneidering: 


1. What there is to work with (business resources). 

2. How well these resources are being managed (business efficiency). 
3. Where the moocy came from (business receipts). 

4. Where the money vent (business expenses). 

5. How successful the farm business was (financiel success). 

6. How the farm business can be improved (business analysis). 


This approsch is well edepted to farm business wanagement instruction 
in the total vocationel agriculture program. The use of thie approech 
provides the basis for developing problem ereas in ferm business management 
appropriate to the learner's level of knowledge, sbility, and opportunity. 
Furthermore, it is poseible to logically integrate farm business menegenent 
instruction with ferm production and farm mechanics. 
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SAMPLE FOUR-YEAR COURSE OUTLINE 


The following sample four-year course outline is provided as & means 
for further clarifying the foregoing meteriele. Some samples of content 
have been included, but they ere not complete. Teschers should develop 
their course outlines to meet their local situations and to be compatible 
with their methods of teaching. Thie sample ie but one way in which 
instruction could be organized. 


The problem arecs listed in thie sample course outline etteapt to 
provide for learning through agricultural experieaces. ‘The student's 
experiences with farming progrem productive enterprises and the tvcal fare 
business have been integrated. An attempt has been made to provide for the 
integration of business management instruction with production agriculture 
and farm mechanics. The four-year program begins et the student's level and 
progressively develops to the point where he has the knowledge, abilities, 
and opportunities to relate instruction to the home farm business. A student 
who hae limited or no opportunity to relate the instruction to a home fara 
should be helped to meke arrangements so these experiences will becone 
available on a cooperating faruer's fare. 


There ere several problem areas which ere listed but once in this 
outline, This does not mean the students vould not continue to gein these 
experiences. Rather, these experiences would be gained as part of other 
problem areas, through ferming progrens, and the like. 


First Year (Voc. Agr. 1) 


Problem Area: Determining the farm business management ebilities « 
farmer or off-ferm agricultural worker cust possess. 


1. What is farm business wenagenent? 


a. Definition: The ability to organize a farm business to 
provide high continuous profits consistent with family 
welfare. 

b. 


2. How can a knowledge of farm business management help us? 


@. Combination of crops to grow. 

b. Kinds of Livestock to produce. 

c. Level of crop yield and eniaal production to attain. 
d. Size of enterprise. 

e. 8fficient use of labor and machinery. 

f. Buildings to fit the farm business. 

8- Sil conservation program for the fern. 

h. Use of farm business capital. 

i. Insurance protection for the farm business. 

j. 


3. 


3. 


6. 


Whet do we need to know about the farm business? 


a. 
b. 


Cc. 
d. 
e. 
£. 
&- 


What farm business resources are available (what there is 
to work with), 

How well these resources are being used (business 
efficiency). 

How much money is being received (business receipts). 

How much money is being spent (business expenses). 

How much money the business is making (financiel success). 
How the buginees might be improved (business enalysis). 


What ferm business information do we need? 


Resources (land, buildings, livestock, machinery, labor, 
capital). 

Manegenent (rates of production, size of business, labor 
efficiency). 

Receipts (crop, livestock and livestock products, other). 
Expenses (crop, livestock, machinery, labor, capital, 
other). 

Financial success (farm income, labor income, return on 
capital). 

Business analysis (strengths, weaknesses). 


can this information be obteined? 
Inventory of farm resources. 


Crop and livestock production records. 
Farm receipt and expense accounts. 


When will we obtain this inforwation for our productive 
enterprise? 


b. 
ce. 
d. 
e. 


Inventory of enterprise resources--begin winter, freshman 
yeer. 

Production records--begin winter, freshman year. 

Receipta and expenses--begin winter, freshman year. 
Enterprise enalysig--begin fall, sophomore year. 


When will we obtain this information for the home farm? 


b. 


Partial farm inventory--fall, freshwan year. 

Total farm inventory--winter, sophomore, junior, senior 
years. 

Simple measures of farm business efficiency~--fall, 
freshman year. 

Additional measures of farm business efficiency--winter, 
sophomore year. 


Advanced measures of farm business efficiency--winter, 
junior and senior years. 

c. Partisl record of farm business receipts and expenses-- 
begin spring, sophomore year. 
Total record of farm business receipts and expenses-- 


begin spring, junior year. 
d. Simple analysis of home farm bvsiness--fall, freshman year. 


Additional analyais of home fa. business--winter, 
sophomore year. 
Advanced analysis of home farm business--winter, junior 


year. 
Complete analysis of home farm business--winter, senior 


year. 
e. 


Problem Area: Taking a partial inventory of the home farm business 
resources. 


1. What resources should we inventory? 


a. Acres and use of land. 

b. Numbers and kind of livestock. 

c. Amount, kind, and condition of machinery. 
d. Size, type, use, and condition of buildings. 
e. Farm labor force. a 8 

£, 


2. What forms should we use? 
ae. 


3. How should we record this information? 
a. 


4. How can we use this information to plan our productive 
enterprise? 
a. 


Problem Area: Detc. mining simple measure of the home farm business 
efficiency. 


1. What information do we need this year? 


a. Crop production. 

b. Livestock production. 

c. Number of farm workers and months worked. 
d. 


2. Where can this information be obtained? 
a. 


3. How can this information be recorded? 
a. 
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4. Wheat does this information show? 


a. Size of business. te 
% b. Rates of production. 
c. Labor efficiency. 


3. How can we use thie information to plan our productive 
enterprise? 
a. 


Problem Area: Gathering date for the analysie of s productive 
enterprise. 


1. What do we need to know about the livestock enterprise? 


a. Sige. e. Feeding efficiency. 
db. Rate of production. f. Death loss. 

c. Reterns end feed costs. Be 

d. Marketing data. 


2. What do-we need to know about the crop enterprise? 


a. Soil class. f. Crop return per secre. 

db. Yield per acre. @- Value of product per acre. 
c. Fertisizer cost per acre. h. Average price per unit. 
d. Labor costs. 1. 


e. Machinery cost. 
3. Whet records do we need to keep? 


a. Inventory. ce. Record of production. 
b. Record af receipts and d. Record of labor. 


expenses, ee 
4. How can we Tegord this data? 
a. Farming program record book. 
b. Tllustrat fons of entries. 
Ce 
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Second Year (Voc. Agr. II) 


. Problem Area: Analyzing the productive enterprise. 
1. How do we susfmarize the inventory? 


a. Depreciation schedules. 
bd. Total returns. 


Ce 


2. 


3. 


5. 


6. 


10 
How do we summarize expenses? 
a. Total expenses. b. 
How do we summarize receipta? 
&. Total income. b. 
How do we complete the financial summary? 
a. Expenses. c. Summary. 
b. Receipts. d. 
How do we analyze our productive enterprise? 
a. Size of enterprise. f. Feeding efficiency. 
b. Rates of production. &. Death loss. 
c. Labor efficiency. h. Strong and weak points. 
d. Cost control. i. Problems to atudy. 
e. Marketing. j- 


How can we use this information to plan and improve the 
productive enterprise? 
a. 


Problem Area: Taking an inventory of the bome farm business. 


1. 


2. 


3. 


How can we use a farm inventory? 


a. Capital investment. 

b. Increase or decrease in inventory. 
c. Net worth. 

d. Business efficiency factors. 

e. Financial summary. 

f. 


What information do we need? 


a. Same ag for pertial inventory. 
b. Land class. 

c. Values. 

@. Depreciation. 


How can we obtain this information? 
a. 


How can we use this information to plan and improve the 
productive enterprise? 
a. 


LL Oe 
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Problem Area: Determining additional measures of home farm business 
efficiency. 


_— 


° 1. What measures can we determine, vsing the information we have? 


a. Livestock numbers, crop acres, products sold, man 
* equivalent, capital investment. 
b. Milk per cow, eggs per hen, yield per acre. 
c. Products sold per man, crop acres per man, livestock per 
p wan, 


2. What does this information indicate? 


&. Size of business. c. Labor efficiency. 
b. Rates of production. d. 


3. How can we vae this information to plan and improve the 
productive enterprise? 
Ge 


4. What additional information do we need for further snalysis? 


a. Crops sold during year. 

b. Livestock sold during year. 
c. Receipts and expenses. 

a. Feed used during year. 

@. 


5. How can we obtein this information? 


a. Partial record of receipte and expenses. 
b. Production records. 
Ce 


Problem Area: Determining partial receipts and expenses for the home 
farm business. 


1 1. What information do we need? 


a. Feed costs for livestock. 

. b. Machinery costs. 
c. Prices paid and received for livestock. 
d. Value of products sold. 


2. How can we obtein this information? 


@. Select an important home fare enterprise. 
b. Cash account of receipte and expenses. 

c. Production record. 

d. Begin in January. 
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3. What form should we use? 
a. 


* 4&. How do we meke entries? 


a@. Refer to productive enterprise record. 


. b. 


Problem Area: Continuing the analysis of the home farm business. 
1. What information do we have? 
@. Size of business. d. Farm inventory. 
b. Rates of production. e. 
c. Labor efficiency. 
2. What do these figures indicate? 


a. Compere with other farms. c. Problems to be studied. 
b. Strong and weak points. d. 


3. How can this information be used in planning and improving 
the farming program productive enterprise? 
a, 


Third Year (Voc. Agr. III) 


Problem Area: Summarizing the partiel record of receipts and expenses 
for the home farm business. 


1. How do we summarize the expenses? 


a. Refer to farming program productive enterprise record. 


2. How do we summarize the receipts? 


a. Refer to farming program productive enterprise record. 


3. What do these figures show? 


@. Where the money came from. 
b. Where the money went. 
c. Use in calculation of measures of business efficiency. 


4. How can this information be used to plan and improve the 
farming program productive enterprise? 
a. 


a. Livestock, crop acree, man equivalent, capital investment, 
total production. 

b. Milk per cow, eggs per hen, pigs per litter, livestock 
gain, crop yield. 

c. Animals per man, products sold per man, crop acres per 
man, work unite per man. 

d. Returns per $100 feed cost, feed cost per unit, crop 
expense per acre, fertilizer cost per acre, machinery 
cost per man. 


ee ee RR Atelier 


2. What do these measures show? 


a. Size of business. d. Cost control. 
b. Rates of production. e. Feeding efficiency. 
c. Labor efficiency. f. 


Oe re One 


3. How can this information be used to plan and improve the 
farming program productive enterprise? 
a. 


wee + 


4. What additional information do we need to further analyze the 
home farm business? 


b. Complete expenses. d. 


5. How can we get this information? 


a. Begin cash account and production records in Janvary. 
b. 


Problem Area: Continuing the home farm business analysis. 
1. What information do we have? 


a. Two farm inventories. 
b. Business efficiency measures for three years. 
Cc. Pertial record of receipts and expenses. 


2. What do theae figures show us? 


a. Compare with other farms. c. Problems to be studied. 
b. Strong and weak points. d. 


3. How can thia information be used to plan end improve the 


I. = 
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Problem Area: Determining advanced measures of the home farm business 
efficiency. 
1. What measures can we determine from the information we have? 
| farming program productive enterprise? 


@. Complete receipts. c. Production records. 
[ 
i} 
! 
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Problem Area: Keeping more complete records of home farm business 
receipte and expenses. 


1. Why do we need this information? 


@. Advanced measures of business efficiency. 
b. See where the money came from. 

c. See where the money went. 

d. Determine financisl success. 


2. What information do we need? 


&. Complete farm business expenses. 
b. Complete farm business receipts. 
Co 


3. How can we obtain thia information? 


a. Keep cash account. 
b. Record information from farm accounts. 
c. Begin in January. 


4. How do we make the needed ent:ies? 


@. Refer to farming program enterprise records. 


Problem Area: Comparing income possibilities of the home farm crop 
and livestock system with an alternative system. 


1. What home farm information do we need? 


@. Information already collected. 


2. What ere the present long range income possibilities of the 
home farm business? 


a. Complete necessary forms using home farm date. 


3. How does this income compare with other farms? 
a. 


4. What possible alternatives might be selected? 


a. Review strong and weak points. 

b. Consider logical alternatives. 

c. “Compare alternative plan with present program. 
d. 
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5. What farm business adjustments might be made? 
a. Fertility. e. conservation. 
". b. Cropping. f. Buildings. 
c. Livestock. @- Machinery and equipment. 
d. Labor, h. 


Problem Ares: Determining how to secure money for making howe farm 
business adjustments. 


1. When should we borrow money? 
a. 


2. Where can we borrow money? 
a. 


3. How much money should we borrow? 
a. 


4. How much does it cost to borrow money? 
a. 


5. What laws apply to borrowing end lending money? 
a. 


Fourth Year (Voc. Agr. IV) 


Problem Ares: Summarizing the receipts end expenses for the home farm 
business. 


1. How do we summarize the expenses? 


a. Refer to previous instruction. 
b. Advanced instruction. 
Cy 


2. How d> we summarize receipts? 


a. Refer to previous instruction. 
b. Advanced instruction. 


3. What do these figures show? 


a. ‘Shere the money was spent. 

lb. Where the money was earned. 

‘3- Measures of business efficiency. 
d. Financial success. 


4. How can this information be used to help improve the home 
farm business? 
ae 


| 
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Problem Ares: Determining the financial success of the home fere 


business. 
a 1. What are the coumon measures of financiel success? 
° a. Farm income. c. Return on capital. 
. b. Labor income. d. 


2. What information is needed to determine these measures? 


@. Pare receipts. ce Farm inventory. 
b. Fare expenses. d. 


3. How do we calculate these weacures? 
a. 


4&. How do these measures compare with other farms? 


@. All fares. c. Similer size. 
b. Sinilar enterprise. d. 
5. How can this information be used to improve the home fara 
business? 
a. 


Problem Area: Determining the efficiency of the home farm buciuess. 
1. What measures of efficiency can we determine? 
a. Refer to previous instruction. 
b. Advanced instruction. 
Ce 
2. What do these measures show? 
a. Refer to previous instruction. 
b. Advanced inatruction. 
Ce 
3. Yow can this information be used to belp improve the home 
farm business? 
4 ae 4 
Problem Area: Completing the analysis of the home farm business. 


1. What information do we have? 


&. Three farm inventories. 

b. Business efficiency measures for four years. 
c. Account of farm receipts and expenses. 

d. 
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2. What do chese figures show? 


&. Compare with other feras. c. Problems to be studied. 
b. Strong and weak points. d. 


3. How can this information be used to help improve the home . 
— business? 
Problem Area: Determining a budget for the home ferm business. 
1. What information do ve need? 
a. Refer to records. db. 
2. Bow should the money be budgeted? 
&. Business efficiency factors. x 


b. Proposed plan (third year). 
c. Budget form. 


3. How does this compere with the present budget? 
a. 

4. How can this information be used to improve the home fera 
business? 
a. 


Problem Area: Plenning for the transfer of the home fara. 


1. How can real estate and personal property be transferred? 
a. 


2. How do we prepare for transferring real estate? 
a. 


3. How do we prepare for transferring personel property? 
a. 


4. When should these preparations be made? 
a. 


5. What plans should we have for our home farm? 
a. 


Problem Area: Planning an insurance program to protect the home farm 
business and the family. 


1. Why do w need insurance? 
a. 


| 
| 
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2. What types of insurance are availahle? 
a. 


3. What should we consider when planning an insurance progran? 
a. 


4&4. Where can we buy insurance? 
ae 


5. Whee insurance program would be suitable for our howe farm 
and our family? 
a. 


SAMPLE COURSE OUTLINE FOR 
YOUNG AND ADULT FARMER CLASSES 


Young and edult farmers are meking business management decisions which 
effect the financial success of their businesses. These men are interested 
in determining which decisions would most Likely improve their fern 
businesses. Programs of instruction in farm business management should have 
as their goal the development of the knowledges and abilities needed to } 
analyze the farm business, uske sound management decision, and implement 
those decisions. Farm record keeping ability is necessary if this goal is ; 
to be reached. : 


Farm business management instruction in the vocational agriculture 
young énd adult farmer programa should emphasize analyzing the farm 
businesses, determining how the businesses might be improved, examining 
possible alternative decisions, developing knowledges and sbilities needed 
in implementing the final decisions, and evaluating the results of the 
actions taken. Farm record keeping then becomes 4 part of the totel 
instructional program and the record keeping experiences are directly 
related to the farmer's own situation. 


The course outline presented here is only a sample of one of the many 
ways farm business management instruction could be organized. This outline 
iomediately involves the farmers in the study of their businesses. Record 
keeping instruction begins where the farmere are and progresses as the 
farmers develop the needed knowledges and abilities, Emphasis is placed on 
& record keeping experience program similar to the nigh school farming 
prog™4al, 


Fermers are sometimes reluctant to reveal the dollar and cent figures 
for their businesses. It shovld be made clear that no one but the teacher 
will know these figures without their approval, The only figures published 
will be averages. thus no individual farmer could be identified. 
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Teschers might develop individual workbooks in which each farmer could 
enter from his records the figures needed to analyze his business. These 
workbooks would provide the teacher with the figures required for the group 
summary as well ss organizing the information in @ useful form for the 
farmer. 


This outline would allow teachers to initiate and conduct s new 
beginning class each year. As the farmers completed the first year, they 
would then enter the advanced clesses. If a beginning class was not 
conducted esch year, a few new farmers could be enrolled in the advanced 
class if they were interested. 


Beginning Farm Business Managewent (First Year) 


Problem Area, Identifying the facte and information I will need in 
order to analyze wy farm business. 


1. What do f have to work with? 


a. Land e. Labor. 
b. Buildings ° f. Capital ° 
c. Livestock. Ze 


d. Machinery and equipment. 
2. Where did the money come from? 


a. Ferm business receipts. 


b. 


3. Where did the money go? 


a@. Farm business expenses. 
b. 


4. How much money did the business make? 


@. Farm income. ce Return on cerital. 
b. Labor income. da. 


5. How efficiently did I manage the business? 


a. Size of business. e. Feeding efficiency. 
be Labor efficiency. f. Marketing. 

c. Rates of production. g- Death loss. 

d. Cost control. h. 


6. How can I obtain this information? 


a. Farm inventory. c. Prcduction records. 
b. Cash account. d. 
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Problem irea: Determining what I have to work with in my farm business. 


1. How should lend be inventoried? 

2. How should buildings be inventoried? 

3. How should livestock be inventoried? 

4. How -‘ ould machinery and equipment be inventoried? 
5. How should labor be inventoried? 

6, How should capital be inventoried? 


Note: Zach farmer should have a beginning invertory and an ending 
inventory for the past year, There may be farmers who have 
Some type of inventory record. Those who have no organized 
record should meke an ending inventory and then estimate 
what the beginning inventory would have been. The second 
year of this program each member would have a more complete 
and accurate record as a result of this instruction. 


Problem Area: Determining where the money came from in ny farm 
business. 


1. What are the receipts I need to record? 
2. How should these receipts be grouped? 
3. How should these receipts be recorded? 


Note: Each farwer should have a record of receipts for the past 
year. Those who have no organized record showld use their 
income tax information to estimate the needed receipts. 
The second year of this program each member vould have a 
more complete and accurate record as a result of this 
instruction. 


Problem Area: Determining where the money went in ay farm business. 


1. What expenses do I need to record? 
2. How should these expenses be grouped? 
3. How should these expenses be recorded? 


Note: Each farmer should have a record of expenses for the past 
year. Those who have no organized record should use their 
income tax informetion to estimate the needed expenses. 
The second year of this program each member would have 4 
more complete and accurate record as a result of this 
instruction, 


Problem Area: Determining how efficiently I managed my fara business. 


1. Whet ie the size of my farm business? 

2. What were the rates of production? 

3. Whet wee the lebor efficiency? 

4. How well did I control costs? 

S$. How well did I manage feeding efficiency? 
6. How well did I manage oy marketing? 

7. How well did I control death losses? 


Note: 
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Each farmer should have sufficient information to calculate 
the measures of business efficiency for last year's 
operation. Those who lack complete information might 
estimate the figures from the limited data they have. The 
second year of this program each member would have a more 
complete and accurate record as a result of this instruction. 


Problem Area; Analyzing my farm business. 


1. What are the strong points? 

2. What are the weak points? 

3. What additional information do I need for next year? 
4. What problems need to be studied this year? 


Note: 


The important inventory, receipt, expense, and efficiency 
data could be averaged for this group and a report prepared 
by the teacher. The farmers could then compare their 
individual farms with the averages for the class, county, 
and other appropriate groups of farms. By using the group 
average, no individual farmer would have to disclose his 
business information to others unless he so desired. This 
analysis would provide the necessary information for 
developing a series of classes to study the most important 
problem identified by the farmers. 


Advanced Farm Business Management (Following Years) 


Problem Area: Preparing to analyze my farm business. 


1. What do I have to work with (inventory)? 

2. Where did the money come from (receipts)? 

3. Where did the money go (expenses)? 

4. How well did I manage the business (efficiency)? 


Note: 


It would be possible to have a few new students in the class. 
These farmers would need some individual assistance in 
getting started. 


Problem Area: Analyzing my farm business. 


1. What are the strong points? 

2. What are the weak points? 

3. What changes have occurred since last year? 

4. What might account for these changes? 

5. What additional information do I need for next year? 
6. What problems need to be studied this year? 


Note: 


Again, important information could be averaged and a report 
prepared by the teacher. The farmers could then compare 
their individual farme with the averages for the class, 
county, and other appropriate groups of farms. A series of 
classes could be developed to study the most important 
problem or problems identified by the farmers. 
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FARM BUSINESS MANAGEMENT 


Financing Production Agriculture 


Source Materials for Providing Systematic Instruction to Farmers, Agricul- 
tural Businessmen and High School Students 


INTRODUCTION 


Financing the production of crops, livestock and livestock products is 
a critical aspect of farm business management. Financial management is often 
the "weak link” in an otherwise sound farming operation, Farmers, businessmen, 
and high school students interested in a career in agriculture all need to 
understand the most advantageous wethods of financing production agriculture. 


Systematic instruction provided by teachers of agriculture can help meet this 
need. ; 


These source materials are presented as a detailed guide for teaching 
adult farmers and young farmers. Suggestions have been included to aid the 
teacher in modifying these materials for use - with agricultural businessmen 
and for use with high school students. Each of these three groups has a 
different background of knowledge and experience thus each requires a somewhat 
different instructiohal approach. 


The materials presented are suggestions only and should be used as a 


guide. Teachers will need to develop a program of systematic irstruction 


appropriate for the group they have in class and the communit; in which they 
teach. 


COURSE OBJECTIVES 


The course objectives for systematic instruction in financing production 
agriculture might include: 


A. Adult Farmers and Young Farmers 


1, Develop an appreciation for conducting a sound program of 
financial management. 


| o2~ 
! 2. Develop the ability to analyze a financial management program. 
3. Develop an understanding of the place of credit in a farm 
| business. 
| 4. Develop the ability to use available financial resources most 
advantageously for the operation, improvement, and/or expansion 
of a farm business. 
5. Develop the ability to select the most advantageous source of 
cash loans and/or credit. 


6. Develop an understanding of the relationship of family financial 
management and business financial management. 


7. Develop an understanding of the need for protecting the business 
| and family against financial loss. 


8. Develop the ability to plan a marketing program which is finan 
cially advantageous. 


| 9. Develop an understanding of the relationship of income taxes 
and financial management. 
j 


10. 
B. Agricultural Businessmen 


1. Develop an appreciation for the need to analyze a prospective 
customer's financial management program. 


3. Develop the abils .y to determine whether the financial success 
of the farm business will be sufficiently improved as a result 
of a purchase and/or the extension of credit. 


4. Develop the ability to assist the farmer in advantageously 
managing family and business finances. 


5. Develop an understanding of the farmer's need for protection 


| 2. Develop the ability to analyze a financial management program. 
J 
| against financial loss. 


C. Hig School Agriculture Students 


1. Develop an appreciation of the need for sound financial 
management. 


2. Develop an understanding of how a financial management program 
4 can be analyzed. 


-3- 


3. Develop an understanding of how a farmer can determine whether 
credit will be of advantage in the operation, improvement, and/ 
or expansion of a farm business. 


4. Develop an understanding of the process involved in securing 
a cash loan or credit. 


5. Develop an understanding of the need for protection against 
financial loss. 


6. Develop an understanding of the relationship between family 
financial management and business financial management. 


7. Develop an understanding of the affect marketing has on 
financial management. 


. 


8. 


ADULT FARMERS AND YOUNG FARMERS 


This section of the materials ha: »een developed in detail and should 
serve as a guide for planning systematic instruction for adult or young farmer 


courses. 


The materials have been designed to meet the course objectives pre- 


viously stated. 


Problem Areas 


Some of the problem areas which may be appropriate for an adult farmer or 
young farmer class are: 


I. 


VII. 


Determining the success of the farm business financial management 
program, 


Determining whether money can be borrowed to advantage for operating 
a farm business. 


Determining whether money can be borrowed to advantage for expanding 
operations or establishing improved methods of operation. 


Determining whether money can be borrowed for family activities and/or 
home improvements without unduly interfering with the farm business 
financial program. 

Adjusting the marketing program to take maximum advantage of credit. 
Selecting an appropriate lender or lending agency. 


Obtaining cash loans or credit. 
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VIII. Managing credit in relation.to income tax regulations. 
IX. Protecting the farm business through an insurance program. 


X. Protecting the family's welfare through a personal insurance 
program, 


Teacher Objectives, Possible Interest Approaches, Anticipated Problems, Possible 


Activities and Partial List of References 


A list of possible teacher objectives for each of the above problem areas 
is presented to aid the teacher in developing a suitable lesson plan. Examples 
of possible interest: approaches have been included to assist the teacher in 
developing proper student motivation; a critical aspect of planning. Antici- 
pated problems and possible class activities are also included to help guide 
the teacher. A partial list of references appropriate for each problem area 7 
has also been includec to facilitate planning. 


I. Determining the success of the farm business financial management 
program 


A. Teacher objectives: Develop in the students aa affective 
ability to-- 


1. Interpret farm business financial records 

2. Complete a net worth statement 

3. Analyze a net worth statement 

4. Complete a profit and loss statement or farm business summary 


5. Analyze a profit and loss statement 


B. Possible interest approaches 


1. Distribute a farm business financial swamary which provides 
the information needed to calculate profit, loss and net 
worth (See pages 16 and 17, Fam and Family Business Man- 
agement--Part IV). Lead a group discussion to determine 
the different conclusions arrived at concerning the finan- 
cial success. Use this example as a source of information 
for teaching the problem area; and/or 


2. Ask such questions as: (a) Has your financial management 
increased or decreased your business profits? (b) How much? 
(c) Has your firancial management program been successful? 
(d) How successful? 


3. Develop class objectives and a list of problems to be studied. 
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C. Anticipated questions, problems and concerns: 


1. 


2. 


How can you determine whether the total farm business is 
financially successful? 


How does financial management affect the rate of financial 
growth of the farm business? 


What is a net worth statement? 
How do you determine net worth? 


What do net worth statements tell about: financial management 
of a farm business? 


D. Possible activities: 


#1, 


*o. 


3. 


7. 


Have each class member complete a profit and loss statement 
(or farm business summary) from his records. 


Have each class member complete a net worth statement using 
his farm business records. 


Provide class with a summary of continuous net worth state- 
ments for a three year period and discuss the interpretations. 


Provide class with sample profit and loss statements or farm 
business summaries. Using charts or chalkboard as a visual 
aid, discuss the interpretations of these business records. 


Provide class with one year's entries for a net worth state- 
ment and have each member calculate the net worth. 


Use an overhead projector to illustrate the making of 
entries on 1 net worth statement. 


E. Partial list of references and teaching aids: 


Farm and Family Business Management ~- Part IV. Farm Business 


Adjustments, Alternative plans, ... 


Our Net Worth Statement 


VAS Unit 2008a, Record Keeping on the Farm 


*possible activity for individual on-farm instruction 
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VAS Unit 2024, The Use of Credit to Increase Farm Earnings 

; VAS Unit 2025, Credit Needs on the Farm , 
: VAS Unit 2026, Farmer Jones’ Plans for Repayment of Loans 

Arnual Summary of Farm Business Records, 1962. Cir. 874 


II. Determiring whether money can be borrowed to advantage for operating 
a farm business 


A. Teacher objectives: Develop in the student an affective j - 
ability to-- 


1. Identify decisions to be made 

2. Select proper farm business records 

3. Complete a partial and/or total budget 

4. Analyze a partial and/or total budget 

5. Determine a repayment program 

6. Identify needed management adjustments 

wv 
B. Possible interest approaches 

1. Using the same farm business as in I, distribute a summary 
containing the information needed to complete several partial 
budgets (see pages 18 and 19, Farm and Family Business 
Management - Part IV). Lead a group discussion to determine 
the class members opinions as to whether th- proposed changes 
will increase net income “sufficiently.” Use the example as 
a source of information when teaching; and/or 

2. Ask such questions as: (a) How much money do you need to 
borrow? (b) When should you borrow it? (c) When should you 
pay it back? 

3. Develop class objectives and a list of problems to be studied. 


C. Anticipated questions, problems and concerns a 


1. What impcrtant decisions need to be made when borrowing aoney \ 
for operating expenses? 


t 2. Whaat farm business records are needeu as a basis for making 
a sound decision? 


3. Does the complete (or partial) budget show if money can be 
borrowed to increase net income? 
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4. What adjustments need to be made to make the farming 
operation more profitable? 


5. How much money will be needed to meet expenses? 
6. When will the money be needed? 


7. When will the money be available for repayment? 


D. Possible activities: 


1. With tre aid of a flannel board, identify the important 
decisions needed when borrowing money. 
e 
2. Refer to 1963 course material on record analysis and develop 
a list of farm business records needed plus the reasons for 
keeping these records. 


*3, Have each class member develop a complete budget for his 
farm business or a partial budget for changes in the business. 
(Use Income Possibilities form or Partial Budge~ form) 


4. Have class analyze sample budgets and determine where adjust- 
ments can be made to improve profits. 


5. Provide class members with sample entries for a cash flow 
budget and have them determine how much money is required, 
when the money will be needed, and when the money can be 
repayed, 


6. 
E. Partial list of references and teaching aids: 


Farr. and Family Business Management - Part IV (also in I - E) 
Farm Business Adjustments for Improved Efficiency 

Farm Management Manual 

Income Possibilities Form 

Partial Budget Form 

Farm and Family Financial Budget form 

Farm and Family Financial Planning Problem 


Iii. Determining whether money can be borrowed to advantage for expanding 
operations or establishing improved methods of operation. 


A. Teacher objectives: Develop in the students an affective 
ability to-- 


*Possible activity for individual on-farm instruction 
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1. Determine optimum size of expansion 

2. Estimate capital expense for expansion 

3. Estimate operating expense as a result of expansion 

4. Estimate capital expense for establishing an improved method 


5. Estimate operating expense as a result of an improved method 
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Plan a repayment program 


B. Possible interest approaches 


1. Lead a group discussion to determine the opinions of the 
class members concerning expansion or improvement; and/or 


2. Ask such questions as: (a) Which would be most profitable 
for you, expanding an enterprise or improving an enterprise? 
(b) Would increased returns justify the change? 
3. Develop a list of class objectives and problems to be studied 


C. Anticipated questions, problems and concerns: 


1. How much volume is needed for au improved method to be 
economical? 


2. How much capital will be needed to establish the improved 
' method? 


: 3. How much capital will be needed for changing the com 
: harvesting method? 


; 4. How much capital will be needed for expanding the size of 
: a hog enterprise? 


* 
wa 


5. How much capital will be needed for expanding the size of 
a beef enterprise? 


6. Will the change be profitable? 


7. When will the money be needed? 


8. When will the money be repaid? 
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D. Possible activities: 
*1, Have each class member determine the capital expenses and 
major operating costs for improving or expanding the major 
farm enterprise. (ex. Changing the corn harvesting method ; 
for 15,000 bushels, adding facilities for 100 steers or 
120 litters.) 


*2. Have each class member estimate the returns for the increased 
volume and how long it will take him to repay the borrowed 


money. 
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3. Using a large chart, illustrate some of the differences in 
capital outlay and operating expenses for different enterprises. 


4. 


E. Partial list of references and teaching aids: 


AERR-63, Economic Considerations in Choosing a Corn Harvesting 
Method 

Problem: How Much Capital is Needed to Change the Method of 
Harvesting Corn? 

Sheet: Costs of Alternative Corn Harvesting Methods 

AE-3971, Guides for Use in Planning Beef Feeding Systems 4a 

AE-3973, Guides for Use in Planning Hog Production Systems 


IV. Determining whether money can be borrowed for family activities and/or 
home improvement without unduly interfering with the farm business 
financial program. 


A. Teacher objectives: Develop in the students an affective ability 
to-- 


1. Plan a family budget 
2. Pian a home improvement budget 
3. Coordinate business and family expenses 


4. Plan a repayment program 


B. Possible interest approaches: 


1. Prepare a large chart, perhaps on wrapping paper, to 
illustrate examples of family expenses and home improvement 


*Possible activity for individual on-farm instruction 


3. 
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expenses. Using a sample business as an illustration, lead 
a group discussion to obtain opinion of class members concerning 
the effect of these expenses on the farm business; and/or 


Ask such questions as: (a) Do you give as much consideration 
to family expenses as you do to business expenses? (b) Which 


come first, business expenses or family expenses? 


Develop class objectives and a list of problems to be studied. 


C. Anticipated questions, problems and concerns 


What are family consumption loans and home improvement loans? 
How do these loans affect the farm business financial program? 
What factors need to be considered when planning for these loans? 
How much money will be needed? 

When will the money be needed? 


When will the money be available for repayment? 


PD. Possible activities: 


Have each class member determine the “esential” family con- 
sumption and home improvement eajpenses. 


Have each class member determine the "needs" and “wants for 
the family’s consumption and for home improvements. 


Have each class member plan a family budget to determine how 
nuch money is needed, how much money will be available, what 
loans are needed, and when the money can be repaid. 


Invite the wives to attend the class. 


Provide samples of budgets for family living needs and home 
improvement needs. 


*Possible activity for individual on-farm instruction 
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E. Partial list of references and teaching aids: 


Farm and Family Business Management - Part IV, (also in I - E) 
Money Management Library 

Illinois Family Incomes and Expenditures 

Illinois Family Account Book 


V. Adjusting the marketing program to take maximum advantage of credit. 


A. Teacher objectives: Develop in the students an affective ability 
to-- 


1. Anticipate seasonal price variation in determining future ; : 
‘ t 
income ' 


2. Anticipate price cycles of swine and beef in determining 
future income 


3. Plan an advantageous marketing program 


4. Decide whether to sell or store corn 
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B. Possible interest appreaches: 


1. Outline an example of a marketing program for hogs, (see 
Feeder Pig Problem), on the chalkboard. Have class determine 
returns based on seasonal prices. Lead discussion to obtain 
class members opinions about the program; and/or 


_——_— 


2. Ask such questions as: (a) Does a good marketing program 
increase the availability of credit? (b) Does a good 
marketing program reduce the amount of credit needed? 

3. Develop class objectives and a list of problems to be studied. 

C. Anticipated problems, questions, and concerns 
1. How dees a marketing program affect credit? 
2. How does a marketing program affect loan repayment? 


3. What seasonal price variations can be advantageous? 


4. What additional costs are necessary to get higher prices? 
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5. What changes in procedures may be advantageous in the marketing 
program being followed? 


6. How can hedging be used to advantage? 
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D. Possible activities: 


l. Have class examine the sample budget form (Problem Area II) 
to determine how marketing affected the credit program. 


2. Have class determine if the sample marketing program takes 
best advantage of the seasonal marketing variations. 


*3. Have each class member consider his marketing situation to 
see if it is advantageously organized. 


4. Use a large chart to illustrate how seasonal price variations 
affect income. 


5. Show hedging filmstrip and discuss. 
6. 
E. Partial list of references and teaching aids: 


Some Reference Materials on Marketing (a list of over 20 
references and their sources) 


VI. Selecting an appropriate lender or lending agency 


A. Possible teacher objectives: Develop in the students an 
affective ability to-- 


l. Identify the type of loan needed 

2. Calculate interest rates 

3. Compare lenders or lending agencies 

4. Select an appropriate source of credit 

5. 

B. Possible interest approaches : 

l. Illustrate, using a chalkboard, how the amount of interest 
actually paid differs when secured from a “low cost" source 
and from an “expensive” source. Lead a group discussion to 
determine class members opinions of different sources of 


credit; and/or 


2. Ask such questions as: (a) Do you know how much interest 
you actually pay? (b) How much money can you save by 


*Possible activity for individual on-farm instruction 
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careful selection of lenders or lending agencies? 
3. Develop class objectives and a list of problems to be studied. 
C. Articipated problems, questions, and concerns: 


1. What types of ash loans and credit are available to farmers 
in this area? 


2. What are the loan policies of these lenders or lending agencies? 
3. What inte.est rates are common? 
4. How do you calculate interest rates? 


5. What characteristics should a+lender or lending agency possess? 


D. Possible activities: 
1. Have class members discuss types of loans available. 
2. Secure and distribute policy brochures or local lending agencies. 
3. Calculate a simple interest rate problem with the class. 


4. Distribute “interest calculators” and have class members 
check the interest rate calculated in 3. 


5. Use VAS Unit 2027, Securing Farm Credit, as a teacher guide, 
lead a group discussion on characteristics of a lender. 


6. Use a flannel board as a visual aid and develop a list of 
important characteristics of lenders or lending agencies. 


7. 
E. Part. list of references and teaching aids: 


Folder: from PCA and FHA 

Your Illinois Banks 

Farm and Family Business Management - Part V. Financing the Farm 
Business 

Michigan State, interest Rate Calculator 

VAS Unit, 2027, Sources of Farm Credit 


VIL. Obtaining cash loans or credit 


A. Possible teacher objectives: Develop in the students an 
affective ability to-- 
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Provide necessary farm business information 
Provide necessary personal information 
Complete necessary legal papers 


Become a good credit risk 


Possible interest approach: 


l. 


x 


Have the class role play a situation where a farmer wants to 
secure a loan and the class must make the decision. The 
teacher takes the role of the farmer. Provide, using charts 
or chalkboard, a minimum amount of business and personal 
information. Have the class decide if the loan should be made; 
and/or 


Ask such questions as: (a) What makes you a good credit risk? 
(b} What information can you provide a lender? 


Develop class objectives and a list of problems to be stvdied. 


Anticipated problems, questions and concerns: 


l. 


2. 


What farm business information should be available? 
What personal information should be available? 


What characteristics would the lender or lending agency seek 
in a potential client? 


What legal papers are usually completed? 


What are the purposes of the legal papers? 


Possible activities: 


l. 


Lead a class discussion about the information needed to secure 
a loan. Emphasize the use of farm business records. 


Using VAS Units as teacher references, lead a discussion on 
characteristics of a borrower. 


Use a flannel board to develop a list of appropriate charac- 
teristics of borrowers. 


Use a banker, PCA fieldman, or FHA fieldman as a resource 
person to discuss how to obtain a loan. 
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Collect samples of common legal papers related to credit and 
distribute to class. 


6. Using VAS Unit 2034, Credit Instruments, as a teacher reference, 
lead class discussion. 


7. 
m. Partial list of references and teaching aids: 


VAS Unit 2027, Sources of Farm Credit (also in VI - E) 

VAS Unit 2028, Factors Involved in the Borrowing Process 

VAS Unit 2034, Credit Instruments 

AE - 3796, The New Illinois Commercial Code and Farm Financing 

Common credit instruments obtained locally sai 


VIII. Managing credit in relation to income tax regulations 


A. Possible teacher objectives: Develop in the students an 
affective ability to: 


1. Take advantage of end-of-year credit 


%. Take advantage of depreciation regulations 


a 
B. Possible interest approach: 


1. Illustrate, using the chalkboard, how the cost of borrowing 
money for certain purchases can be reduced by taking advan- 
tage of tax regulations. Lead a group discussion to deter- 
mine the opinions of class members as to the need for tax 
management in relation to credit; and/or 


2. Ask such questions as: (a) Is it possible to borrow money 
and by taking advantage of tax regulations, pay the loan off ’ 
sooner than would normally be possible? (b) Can you reduce 
the cost of credit by taking advantage of tax regulations? 
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3. Develop class objectives and a list of problems to be studied. 
C. Anticipated problems, questions and concerns: 
1. What tax regulations apply to borrowed capital? 


2. How can credit be used to take advantage of income tax 
regulat ‘ons? 
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3. What income tax regulations can help improve your cr Jit standing? 


4. What farm business informacion is needed to plan a tax 
management program? 


f 
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5. What adjustments in the farm business are in line with 
good tax management ? 


6. 
D. Possivle activities: 
l. Discuss the major depreciation methods, especially the 
Straight Line method. Also, include investment credit and 


additional first year depreciation in the discussion 


2. Discuss the use of Schedule D for breeding stock and stock 
held for 12 months or more. 


3. Use a large chart or overhead projector to show how to fill 
in Schedule D for a sale of sows. 


4. 
E. Partial list of references and teaching aids: 
Farmer's Tax Guide 
North Central Regional Publication on Incc.1e Tax Management 
(Being revised at this time) 
1964 Revenue Act ~~ Provisions of Significance to Farmers 


IX. Protecting the farm business through an insurance program 


A. Possible teacher objectives: Develop in the students an 
affective abilii ;*to: 


1. Identify major business risks affecting financial success 

2. Select appropriate methods for protecting against loss 

3. Select the w°3t advantageous protection program 

4. 

B. Possible interest approach: 

1. Lead a group discussion to determine class members opinions 
of business risks which need to be covered, how the risks 
can be covered and the cost of securing the needed protection; 
and/or 

2. Ask such questions as: (a) How have you protected business 
against an "act of God" that would reduce your ability to 
meet credit obligations? {(b) Would your farm business recover 


from a major loss of buildings, livestock, crops, or equipment? 


3. Develop class objectives and a list of problems to be studied. 
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C. Anticipated problems, questions and concerns: 
1. What business risks need to be insured? 
2. What are the major ways in which these risks can be covered? 
3. Why are these procedures effective? 


4. What are the common types of insurance policies available 
to cover these risks? 


5. What important points should be checked in an insurance 
policy? 


6. 
D. Possible activities 
1. Invite wives to the meeting. 


2. Use a flannel board to develop a list of major farm business 
risks. 


3. Use the same flannel bcard and add ways in which risks may 
be protected. 


4. Collect samples of common insurance policies and use in 
class as references. 


5. Show film strip(s) about the major types of insurance for the 
farm business. 


6. Have a good insurance agent serve as a resource person to 
discuss policies available to meet the major risks (be sure 
agent knows what questions you want him to discuss.) 


7. 
E. Partial list of references and teaching aids: 
Slidefilm, Insurance in the Farm Business 
Teacher's Manual for Insurance in the Farm Business (available with 
filmstrip) 
Ill. Circ. 532, Insurance for Farmers -- Property, Liability, 
Medical 


X. Protecting the family's welfare through a personal insurance program 


A. Possible teacher objectives: Develop in the students an affective 
ability to: 


1. Identify the major risks which would affect family welfare 
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3. 
4. 
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Select appropriate methods for protecting against 
these risks 


Selecting the most advantageous protection program 


Possible interest approaches: 


1. 


3. 


Lead a group discussion to illustrate how an “a.* of God" 
such as serious illness could affect the business financial 
program and family welfare; and/or 


Ask such questions as: (a) Where would money be obtained to 
pay doctor and hospital bills if you had no personal insurance? 
{b) How would this affect the business? 


Develop class objectives and a list of problems to be studied. 


Anticipated problems, questions and concerns: 


1. 


2. 


7. 
8. 


Is the family protected against major farm business losses? 
What family risks need to be insured? 


What are the major ways in which the family can be protected 
against these risks? 


How much protection is needed? 

What common types of insurance policies are available? 

What major points should be checked in an insurance policy? 
How can an insurance program be evaluated? 


How can insurance be used for saving money or getting a loan? 


Possible activities 


1. 


2. 


Invite wives to the meeting. 


Use a flannel board to develop a list of family risks which 
need to be protected. 


Use the same flannel board as above and add ways the risks 
may be protected. 


Collect samples of common insurance »olicies and use in class 
as references. 


Show film strip(s) on personal insurance. 


6. Have a good insurance agent serve as a resource person to 
discuss available forms of personal insurance (be sure the 
agent knows what questions you want him to discuss). 
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E. Partial list of references and teaching aids: 


Michigan State Ext. Folder F-320, Planning Family Insurance 
Cornell Ext. Bull. 1002, Life Insurance for Farm Families 

a Catalog of Teaching Aids, Institute of Life Insurance 

The Farm Family Looks at Life Insurance 

Social Security Materials 

Slidefilm, Insurance in the Farm Business (also in IX E) 


AGRICULTURAL BUSINESSMEN 


This section of the materials has been developed to guide a teacher in 
planning systematic instruction for agricultural businessmen. Most of the sub- 
ject matter included in the young and adult farmer outline would be appropriate 
for businessmen. However, agricultural businessmen have a different interest 
in the subject. They would primarily be interested in identifying the credit 
capacity of potential customers and how credit supervision might be provided. 

A large group of agricultural businessmen could be best taught by offering a 
course designed specifically for them. A small number of agricultural business- | 
men would probably be best taught in the young or adult farmer course. i 


A list of possible problem areas has been developed to aid the teacher. 
Interest approaches, anticipated problems, teaching activities, and references 


mentioned in the young and adult farmer section can be adapted for use in 
teaching agricultural businessmen. 


Problem Areas 
I. Determining the financial success of a farm business. 


II. Determining whether a farm business will be improved through extending 
credit to meet operating expenses. 


III. Determining whether a farm business will be improved through extending 
credit for expanding or changing an enterprise. 


is IV. Determining whether a farm business and the family will be benefited 
through the extension of credit. 


V. Understanding how income tax regulations affect farmers use of credit. 
VI. Determining a minimum insurance program for a farm business. 


VII. Determining a minimum insurance program for a farmer's family. 
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HIGH SCHOOL STUDENTS 


This section of the materials has been developed to guide the teacher 
in planning systematic instruction for high school students. Problems re- 
lated to the financial management of an entire farm business are generally 
of no immediate concern to high school students. It would appear that em- 
phasis should be placed on developing basic understandings at the junior 
or senior level. More detailed instruction would be provided later through 
young farmer courses, adult farmer courses or courses for agricultural 
businessmen. 


A list of possible problem areas and teacher objectives has been pre- 
pared to aid the teacher in planning. Interest approaches, teaching activ- 
ities and references included in the younger farmer and adult farmer section 
should provide ideas that can be adapted for use with high school students. 
Anticipated problems, questions and concerns would need to be developed 
based upon the students experiences and knowledge of their home farm and/ 
or farming program. Problem areas I, V, and VI are explained in more detail 
in the publication Farm Business Management, A Sample Procedure for Organizing 
Course Outlines, distributed at the 1963 summer workshop on farm management . 


Problem Areas and Teacher Objectives 
I. Determining the financial success of the home farm business 


A. Possible teacher objectives: Develop in the students an 
affective ability to-- 


1. Calculate measures of financial success 
2. Analyze a profit and loss statement 
3. Analyze net worth statements 


4. 


II. Determining whether it would be profitable to borrow money to operate 
a particular farm enterprise on the home farm 


A. Possible teacher objectives: Develop in the students an affective 
ability to-- 


1. Analyze operating expenses 
2. Complete a budget 


3. Plan a repayment program 


4. 


III. Determining whether it would be profitable to borrow money to expand 
operations on the home farm 
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A. Possible teacher objectives: Develop in the students an affective 
ability to-- 


1. Analyze projected costs and returns based on new volume 


2. Recognize major capital expenses 
3. Recognize major changes in operating expenses 


4. Plan a repayment program 


| 
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IV. Determining whether it would be profitable to borrow mr zy to tj 
improve a particular enterprise on the home farm 


A. Possible teacher objectives: Develop in the students an affective 
ability to-- 


1. Analyze projected costs and returns based on new method 
2. Recognize major changes in operating expenses 
3. Recognize major changes in capital expense 


4. Plan a repayment program 2 


V. Determining how to secure money for making home farm adjustments 


A. Possible teacher objectives: Develop in the students an 
affective ability to-- 


1. Calculate interest rates ' 
2. Identify important characteristics uf lender or lending ageng 
3. Identify important characteristics of a borrower 


4, Recognize important legal documents 


5S. 
VI. Planning an insurance program to protect the home farm business and 
. family 
. A. Possible teacher objectives: Develop in the students an affective 


ability to-- 
1. Appreciate the need for protection 


2. Recognize major business risks 
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VIII. 


5. 


6. 
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Recognize major risks affecting family welfare 
Identify appropriate insurance programs 


Understand important parts of insurance policies 


Determining how family and home improvement expenses affect the farm 
business financial program 


A. 


Determining how the marketing program followed on the home farm affects 


Possible teacher objective.: Develop in the students an affective 
ability to-- 


L. 
2. 
3. 


4. 


Determine fixed personal expenses 
Plan a personal budget 


Recognize where the money comes from to meet family expenses 


the farm business financial program 


A. 


Possible teacher objectives: Develop in the students an 
affective ability to-~- 


1. 


2. 


3. 


4. 


Understand seasonal price variations 
Understand long run price cycles 


Recognize influence of marketing on income 
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SOURCES OF REFERENCES AND TEACHING AIDS 


This section of the material contains a listing of all references and 
teaching aids mentioned previously and where they may be obtained. This list 
supplements Farm Business Management, Partial List of Sources of References 
and Teaching Aids distributed at the 1963 summer short courses. 


AE-3796, The New Illinois Commercial Code and Farm Financing (Included in 
Nov. 1962 Ag. Releases)* 
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AE-3971, Guides for Use in Planning Beef Feeding Systems * 

AE-3973. Guides for Use in Planning Hog Production Systems * 

AERR-63, Economic Considerations in Choosing a Corn Harvesting Method * 

Annual Summary of Farm Business Records (The 1962 report was issued as Cir. 874)** 


Catalog of Teaching Aids, institute of Life Insurance, 488 Madison Ave., New York 
‘(Distributed at 1964 summer short course) 


Cornell zxt. Bull. 1002, Life Insurance for Farm Families * 
Farm Business Adjustments for Improved Efficiency * 
Farm Business Management, Sample Procedure for Organizing Course Outlines *** { 


Farm Business Management, Partial List of Sources of References and Teaching 
Aids *** 


Farm and Family Business Management - Part III, Family Economics * 


Farm and Family Business Management - Part IV, Farm Business Adjustments, 
Alternative Plans, ... * 


Farm and Family Business Management - Part V, Financing the Farm Business * 
Farm and Family Financial Budget Form * 
Farm and ‘Family Financial Planning Problem * 


Farmer's Tax Guide (Local Internal Revenue Offices and Farm Advisexs should have 


current materials about January 1 of each ycar. Single copy sent in Ag. 
Releases) i 


ot 


Farm Management Manual * 
FHA materials (See local organizations for copies of available materials) 


Ill. Cir. 832, Insurance for Farmers - Property, Liability, Mr..ical ** 


Illinois Family Account Book (50 cents) ** 
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Illinois Family Incomes and Expenditures (In Ag. Releases, late fall or early winter) 
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Income Possibilities Form * 


Michigan State Ext. Folder F-320, Planning Family Insurance * 


Michigan State Ext Folder F-322, Interest Rate Calculator * 


Money Management Library (Available from Money Management Institute of Household 
Finance Corporation, Prudential Plaza, Chicago 60601. Order List handed 


North Central Regional Publication on income tax management (Being revised. 


out at 1964 summer short course. ) 


Check future Ag Releases or mailings from Extension Service.) 


Qur Net Worth Statement * 


Partial Budget Form * 


PCA materials (See local agency for copies of available materials.) 


Problem: 


Sheet: Costs of Alternative Corn Harvesting Methods * 


~ 


Slidefilm, Insurance in the Farm Business (Country Life and Country Mutual 


Insurance Companies in cooperation with Vocational Agriculture Service. 


A 25 cent charge to cover handling)** 


Social Security materials, OASI-35A, Your Social Security (See your local 


Social Security Office) 


Some Reference Materials on Marketing * 


Teacher's Manual for slideflim, Insurance in the Farm Business (Available with 


The 


VAS 


VAS 


VAS 


VAS 


VAS 


VAS 


the slidefilm)}** 


Farm Family Looks at Life Insurance (Single reference copy only from 
Institute om Life Insurance for use in 1964 summer short course) 


Unit 2008a, Record Keeping on the Farm ** 

Unit 2024, The Use of Credit to Increase Farm Earnings ** 
Unie 2025, Credit Needs on the Farm ** 

Unit 2026, Farmer Jones’ Plans for Repayment of Loans ** 


Unit 2027, Sources of Farm Credit ** 


Unit 2028, Factors lnvolved in the Borrowing Process ** 


How Much Capital is Needed to Change the Method of Harvesting Corn? * 
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VAS Unit 2034, Credit Instruments ** 
Your Illinois Banks (See local bankers for copies) 


1964 Revenue Act - Provisions of Significance to Farmers (Distributed at 
1964 summer short course) 


* On Vocational Agriculture Service Order Blank for 1964 summer short course. 
Contact Vocational Agriculture Service, 434 Mumford Hall, College of 
Agriculture, University of Illinois, Urbana 61805 (Cost veries according 
to item. Limited copies of some items) 


** Order from Vocational Agriculture Service, 434 Mumford Hall, College of 
Agriculture, University of Illinois, Urbana 61803 (Ccst varies according 
to item) 


kek Write Agricultural Education Division, 361 College of Education Building, 
University of Illinois, Urbana 61803 
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VT_900 697 ED (See July 1968 RIE) 


Emergency Victim Care and Rescue, Textbook for Squadmen. 
Ohio State Dep of Educ, Columbus. Trade and Ind Educ Serv 
Pub Date - 65 

EDRS PRICE MF-$1.25 HC-513.32 332p. 


*TEXTBOOKS, *HEALTH OCCUPATIONS EDUCATION, *EMERGENCY SQUAD 
coreat eg? FIRST AID, MEDICAL SERVICES, *RESCUE , ADULT VOCATIONAL 
ON, 


Designed for training emergency squad personnel in rescue 
procedures and victim care beyond basic first aid, this textbook 
was developed by a committee of squadmen, doctors, nurses, firemen, 
and state trade and industrial personnel to be used in adult 
training classes of full-time or volunteer squadmen. The 
instructional material includes 26 chapters with dir ela and 
drawings. New medical  peacte regarding closed-chest 
compression, artificial respiration, first aid for laryngectomy 
victims, and other phases oF first-aid work shed be: the most 
recent rescue procedures and techniques are presen 
Representative chapter titles are (1) Childbirth (2) Common ae 
Emergencies, (3) Oxygen Therapy. (4) Electrical an cies, (5) 
waterfront Sperations, ( (6) Records and Reports, ( ‘ost -Mortem 
Conferences, and (8) ) Cegal Aspects. Each chapter eovieas an 
introduction to the emergency, defines terms, lists symptoms, and 
explains the equipment, methods, and procedures needed to adequately 
handie the situation. The course should be tought by a qualified 
squadman. An instructor's manual (VT 004 066) Is available. This 
textbook is available for $4.15 from Ohio Trade and Seed Lo) 
Education Service, Instructional Materials riage epg ht oe ag 
State University, 1885 Neil Avene, Columbus, Ohio 43210, hey 


DIVISION OF VOCATIONAL EDUCATION, STATE DEPARTMENT OF EDUCA, ION, COLUMBUS OHIO 
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THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 
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PREFACE 


The Trade and Industrial Education Service within the Division 
of Vocational Education, The State Department of Education, has 
assisted public schools to provide training in Trade and Industrial 
occupations to the citizens of Ohio since 1918. Its purpose has been 
to prepare young men and women for employment in ail types of in- 
dustrial and service work, as weil as to upgrade adult workers for 
greater efficiency in their chosen field. 

Ohio can be truly proud of the vocational instruction provided to 
local communities in fire service training. This training has un- 
doubtedly been responsible for saving many lives and preventing much 
property loss in the state. Emergency rescue training has been 
developed to further serve the citizens of Ohio by providing weil- 
qualified persons to deal with emergency situations. The personnel 
train2d may be members of fire departments, police departments, 
or other agencies who are involved in the emergency treatment and 
rescue of people. 

This revised and expanded volume is designed to serveasa ‘text 
for emergency rescue training and includes the latest information on 
sound practices in emergency squad work. 


E. E. Holt, Superintendent of 
Public Instruction 


Byrl R. Shoemaker 


Director of Vocational Education 
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FOREWORD 


The importance of adequate training for emergency squad personnel, in rescue procedures 
and victim care beyond basic first aid, has been obvious for some time. International 
as well as national medical and rescue associations have expressed a dire need for a 
solution to this training prob‘em. 

The Ohio Trade and Industrial Education Service, Division of Vocational Education, of 
the State Department of Education has taken an active part in the training of fire department 
persomel since 1939. Through the training and utilization of part-time instructors, the 
Trade and Industrial Education Service has been able to make fire service training available 
to all fire departments in the state. This traininghas given assistance to paid departments, 
and has been of particular help to volunteer departments. More recentlya similar program 
has been developed for training emergency squad personnel in victim care and rescue 
procedures. Some of these emergency squads are parts of local fire departments and some 
are not. 

In 1959 the Ohio Trade and Industrial education Service published an Emergency Rescue 
Squad Manual as a part of its training program. This comprehensive text was a pioneer in 
its field. A survey of literature had failed to disclose adewiate materials for a complete 
training program. The materials available were fragmentary; each omitted vital phases 
of emergency andrescue squad work. The Emergency Rescue Squad Manual therefore filled 
2 critical need. It has been widely distributed and has been reprinted every year since its 
publication. 

Meanwhile new medical findings about closed-chest heart compression, artificial res- 
piration, first aid for laryngectomy victims, and other phases of first-aid work have been 
introduced into Ohio's training program for emergency squadmen, along with the most 
recent rescue procedures and techniques. These new materials have been incorporated in 
this major revision of the original manuai for squadmen titled “Emergency Vict:m Care 
and Rescue.” 

le is sincerely hoped that this revised text will become a part of all training programs 
for emergency squads within the State of Ohio. 


Harry F. Davis, Supervisor 
Trade and Industrial Education Service 
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The State Fire Service Advisory Committee for Trade and Industrial Education has 
given its support toward providing for an adequate training program. The organizations 
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Department; Mine Safety Appliances Company; Motorola, Inc.; National Board of Fire 
Underwriters; National Welding Equipment Company; Northern Hills Fire Department; 
Ohio State Highway Patrol; Pleasantville Fire Department; Prairie Township Fire 
Department; Safety Clothing and Equipment Company; W.H. Salisbury & Company; Scott 
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Toledo Fire Department; White Rubber Company; Columbus Fire Department Emergency 
Squads; Franklin County Firemen's Association; Licking County Firemen's Association; 
Fairfield County Firemen's Association; Ohio State Fire Marshal's Office; International 
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CHAPTER | 
EMERGENCY AND RESCUE VEHICLES 
INTRODUCTION 


Many of the residents of our communities today are the unfortunate and innocentvictims 
of tragedies and disasters which, needless to say, are increasing in alarming numbers. 
As more and moretraffic accidents, drownings, fires, explosions, tornadoes, floods, air- 
plane crashes, and many other misfortunes occur, there is a tremendous need for well 
trained men and special equipment to handle these situations. It is a recognized fact that 
saving lives is of paramount importance where these emergencies occur. But it also must 
be recognized that the necessary equipment must be on hand to do the job. Emergency 
rescue units are being organized in steadily increasing numbers throughout the nation, to 
cope with these newdemands. Encouragementto groups ofmen trying to organize such units 
is of vital importance. One way to do this is to make certain they are provided with the 
best training and the best equipment to make them into an efficient life-saving and rescue unit. 


LOCAL NEEDS 


Local needs for equipment will vary in 
accordance with the present as well as the 
future physical and financial conditions and 
circumstances in each community. It is 
well to analyze the local situation, to avoid 
jumping to any hasty conclusions. A num- 
ber of important preliminary factors must 
be taken into consideration before attempt~ 
ing to organize an emergency rescue unit 
which is to provide the facilities normally 
relevant to its operation. Some of these 
factors are as follows: 


1. Present and potential needs of commu- 
nity or area to be served 

2. Topography of land and condition of 
roads 

3. Terrain to be covered, including lakes 
and rivers 


4. Number and availability of personnel to 
complement apparatus 

5. Thepresent and future roadand indus - 
trial hazards 


6. Financial situation relative to buying, 
maintaining, and providing necessary 
and additional tools and equipment 

7. Continuing future community support of 

this operation 

Type of service to be provided 

9. Kind and amount of equipment to be 
carried on vehicles 

After determining which of these factors 
are pertinentto the service you plan to offer 
the community, it can tentatively be decided 
what kind of apparatus and equipment is 
desired. 

Now, what further information is needed 
which might influence a choice inthis selec- 
tion? Here are a few examples which will 
explain the thinking in this respect. 

Where transportation to a hospital is to 
be carried out for victim sof accidents, pos- 
sibly an apparatus in the ambulance classi- 
fication might be considered. If, however, 
local police, fire, or other sources pro- 
vide such transportation, a greater need 
might exist for a light panel-type vehicle. 
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When bodies of water are present in the 
area to be served, it would be well to con- 
sider the possibility of towing or carrying 
a boat. This wouldalso have some bearing 
on the size and type of vehicles to be 
selected. 


Busy highways, expressways, turnpikes 
where major traffic accidents are apt to 
occur involving heavy tractors, trailers, 
and various large trucking operations, 
would probably indicate the need for a heavy 
rescue vehicle equipped with heavy rescue 
tools and appliances. 


TYPES OF EMERGENCY AND RESCUE VEHICLES 


Now let us assume that the need for a 
vehicle has been tentatively decided, and 
the selection ofa vehicle is inorder. What 
is available? In brief, here is a collective 
description and explanation of the potential 
units to choose from, to satisfy local needs. 

There arethree main styles ofvehicles 
used by emergency and rescue units. Each 
style is suited for a particular emergency 
or rescue operation. 

AMBULANCE 

The ambulance is used almost entirely 
for transportation, but it may be designed 
for light rescue work. 


There are various designs of ambu- 
lances built today by reputable manufac- 
tures. Many of these are"stock models". 
but others are built according to a buyer's 
specifications. Before a rescue squad 
decides which ambulance is best suited for 
their needs, the expecteduse of thevehicle 
must be established, along with the neces- 
sary tools and accessories which will be 
included. Although ambulances are used 
primarily for transportation, many of them 
carry first aid appliances, supplies and 
accessories including oxygen bréathing 
apparatus. (See Figures 1 and 2.) 


Figure 1 


Small ambulance 
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Courtesy Superior Cooch Corp. 


Figure 2 


Large ambulance 


This equipment is generally arranged to 
permit its use as follows: 


1, At the scene of an accident 

2. Enroute to a hospital 

3. Whiletransporting a victim toor from 

the ambulance 

It is important, however, that the buyer 
make a careful study to determine exactly 
what is needed. This will aid in drawing 
up the specifications which subsequently 
can be presented for bids. It is equally 
important to select the proper automotive 
chassis, in order to satisfactorily fulfill 
the needs in respect to safety, ease of 
handling, and the terrain to be traveled. 


LIGHT RESCUE 


The light rescue vehicle is adapted 
mainly for light rescue operations because 
of its restricted carrying capacity. How- 


ever, in some instances these units are 
designed so they may also be used for trans - 
porting a victim or victims if necessary. 


This type of equipment is generally built 
along the “panel or “semi-panel" design, 
havinga road capacity from one-half to one 
and one-half tons. One of the many func- 
tions it must often perform is to transport 
a boat, eithez on the top of the truck or by 
the aid of atrailer. In either case such an 
arrangement demands careful planning. 
These trucks are also designed to carry 
light rescue tools and equipment such as 
forcible-entry tools, jacks, breathing ap- 
paratus, masks, protective clothing, etc., 
plus the normal first aid supplies. In se- 
lecting this type of equipment for a rescue 
unit, prime consideration must be given to 
load limits so that the vehicle will not be 
overloaded beyond the weight for which it 
was built. (See Figure 3.) 


EMERGENCY VICTIM CARE AND RESCUE 


Courtesy Doylestown F.D. 


Figure 3 
Light rescue vehicle 


HEAVY RESCUE 


The heavy rescue vehicle is designed 
primarily for heavy-duty operations where 
a maximum carrying capacity is required, 
to transport all the tools, appliances and 
equipment to perform such operations. 
Some carry portable generators that oper- 
ate saws, drilis, hammers, and forced-air 
ventilating systems. Many of these heavy- 
duty units are equipped with a winch and 
cable for pulling heavy objects and/or 
“frame hooks" to be used witha tow-chain. 
Where these "straining" operations are to 
be demanded of the equipment, specifica- 
tions should so state these provisions and 
include the necessary power units to per- 
form such functions. (See Figures 4and5.) 


Such a truck normally carries three to 
five tons above the weight of the truck it- 
self. It is well to have a 20 per cent to 25 
ver cent weight allowance above the total 
weight of present equipment and men, 
because as time goes on, new andadditional 
tools will be added and only a few will be 
discarded. Specifications should present 
instruction to the manufacturer to build a 
heavy-duty rescue truck having an engine 
and correlated parts designed to produce 
safe road-speed performance at safe engine 
revolutions per minute on the terrain it will 
normally travel. An extensive study of 
rescue trucks should be made before arriv- 
ing at a final decision. Heavy-duty rescue 
trucks are not used for transportation of 
victims except in extreme emergencies. 
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Courtesy Norther Hills F.0D. Courtesy Northern Hills F.D, 


Figure 4A Figure 48 


Two views of a heavy rescue vehicle 


Courtesy The Gerstenslager Co. 
Figure 5 


Heavy rescue vehicle 
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Courtesy Moorefield F.D., Piedmont, D. 
Figure 6 


A unique squad vehicle. It can transport, carry rescue tools, and also carry a tank of 
water for fire-fighting or stand-by. The vehicle shcwn above has all of these features 
pilus a 500 g.p.m. front-mount pump. It can play many roles in emergency service. 


Courtesy Canton Twp. F.D., Canton, 0. 


Figure 7 


One might think that an ambulance is too small to do a proper emergency rescue squad 
job. As this photo shows, a great deal of equipment can be carried in an ambulance. 
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CONCLUSION 


In conclusion it may be well to émpha- 
size certain points which should be con- 
sidefed in the specifications before the 
selection and purchase of any vehicle, 
regardless of its classification: 

1. Weight of chassis 

2. Weight of equipment 

3. Hauling weight (trailer and boat) 
4. Horsepower 


5S. Type of wheels (single or dual) 

6. Load limit established by manufacturer 

7. Ifa usedvehicle is considered, what is 
its mechanical and physica! condition? 


Overloaded vehicles result in break- 
downs which render the unit unusable and 
unable to provide the service for which it 
was intended. Do not make the mistake of 
attempting to haul three tons of equipment 
on a one-ton truck. 


CARE AND MAINTENANCE OF A VEHICLE 


The care andmaintenance of any enier- 
gency unit and every piece of equipment it 
carries is the direct responsibility, func- 
tion, and obligation of those assigned to 
carry out this duty. Such responsibility 
should be delegated to dependable and reli- 
able officers or men. But, regardless of 
who nerforms the clean-up operation, the 
officer in charge should direct the work 
and inspect the results. This procedure 
is not meant to infer that the men who did 
a clean-up job cannot be relied upon, but 
rather it places the different levels of 
responsibility where they belong. After 
all it is the officer’s duty to see that this 
unit is ready to respond at all times. 


Therefore, in order to insure instant 
and efficient performance by an apparatus, 
it is imperative that certain items be 
checked and inspectedafter eachrun. The 
following list can be used as a guide to 
direct this inspection service. Other items 
can be added by the local department in 
accordance with existing policies, rules, 
and regulations. 


The following items should be checked 
after each run for defects and services 
needed: 


Brakes and their related parts 


2. Gasoline and oil levels - Replenish if 
necessary and look for leaks. 


3. Tires - Check for foreign bodies, for 
cuts, and for air pressure. 


4. All gauges andinstruments of the dash 
board 


5. Battery, especially on radio-equipped 
vehicles 


6. Radiator - Check water level of cooling 
system. 


7. Safety belts, if so equipped 


8. Lights - Head, tail, stop, directional, 
dash, dome, and warning lights 


9. Steering mechanism 
10. Mirrors - Rear and side(s) 
11. Siren - Check for proper operation. 
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While on the subject of care and main- 
tenance, one very important factor in this 
respect which must not be overlooked is 
CLZANLINESS. It has been very well 
established that one of the trademarks of 
any good emergency unit is its appearance. 
The squad truck must be kept clean inside 
and out, to protect patients as well as 
squadmen, The handling of contagious dis- 
eases isa good example of a reason for 
keeping the squad unit clean. 

In addition to the routine inspection, it 
is advisable to have a complete and thor- 
ough periodic check of the automotive 
equipment. It is recommended that this 
be made on at least a monthly basis. An 


inspection record should be maintained on 
a report form, which will be filed for ref- 
erence. The driver, a mechanic, or who- 
ever is qualified or detailed to dothis work 
as stipulated by local policy, should be held 
responsible for this job. Figures 8 and 9 
are copies of forms used at the present time 
by some departments. Please note that only 
the signature of the person making the in- 
spection is included on one of these, while 
on the other an additional signature by the 
officer is required. The latter definitely 
indicates to the officer the defects reported 
and his signature certifies he is aware of 
them. However, local policy shonld deter- 
mine the procedure to be followed. 


MONTHLY OPERATION 
REPORT 


Late ————————— 


No. of Times Repairs were made —- 
No. of Times Mechanice! Defects wore 


Figure 8 


Monthly operation report 


ee ne er a 


E 


MONTHLY 


i — 
}. Are all bolts tight? 
| i it? ———— 
ing comecti Ons cigh 
9. Are steering 
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Figure 9 
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AUTOMOTIVE 
INSPECTION REPORT 
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Monthly automotive inspection report 
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EQUIPMENT 


INTRODUCTION 


No greater service can be provided by any emergency or rescue squad than the saving 
of human lives. When an emergency occurs in which life is in danger, it is the duty of the 
emergency unit to be so equipped and trained that it will be able to render efficient and 
effective service. 

To meet this obligation, squadmen must carry in their vehicle sufficient rescue and 
life-saving equipment to meet these situations. The equipment must be maintained in first 
class condition at all times, and everyone assigned to the rescue unit must be thoroughly 
trained in and famlliar with its use. 

Basic tools and equipment can be divided into two categories: those used for life saving 
and those used for rescue work. 


NOTE: The following list of tools and equipment, although very comprehensive in 
nature, does not include every piece of equipment that might be used. Additional items 
pertinent to this operation can be added in accordance with local needs. The items chosen, 
and the quantities, must be in keeping with the type and size of vehicle. 


LIFE-SAVING TOOLS AND EQUIPMENT 


These include appliances necessary to This equipment should be assembledand 
save life and/or sustain life until the arrival carried in a container marked "Fracture 
of medical assistance or while enroute to Kit.“ 


a hospital. Additional equipment 
2 Traction splints 
FRACTURE EQUIPMENT 4 Straps (5° x 4") to secure the 
patient to stretchers or 
Fracture kit backboards 
12 Triangular bandages 
6 Large safety pins OXYGEN - ADMINISTERING EQUIPMENT 
6 4x + sterile compresses 
6 4x 12 inch splint boards Straight inhalator 
1 Roll l-inch tape Combination resuscitator, inhalator, 
6 Wooden tongue blades aspirator with 50 ft. extension 


1 Roll 2-inch gauze Two extra tanks for each 


FIRST AtD KITS 


Squad first sid kit (See Figure 1) 
Large commercial first aid kit 
(See Figure 2) 


a? , ia 
$ Se es 
Courtesy Sheren Twp. F.D. 


Figure 1 


Many squads use a physicien’s bag or one 
similar as their first aid kit. These bags are 
durable and convenient. Note that one compart- 
went holds emergency supplies for a physician. 
These supplies can be chosen on the recommen- 
dations of your local physician. The remaining 
part of the kit is filled with first aid supplies. 


BLANKET ROLL SPLINT 


This is made witha small blanket folded 
until it is 12 inches wide. It is then rolled 
from each end to the middle. It should be 
rolled very tight. Three cravat bandages 
can be tied around it to keep it in place. 
(Pictures on page 59.) 


BLANKETS 


Wool blankets should be available, to 
place under a victim or to wraparound him. 
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Figure 2 
Large commercial first aid kit 


STERILE SHEETS 


These sheets should be of white cotton 
material and be kept sterilized. Note: 
Local hospitals in some areas cooperate 
in providing sterilization service. Sheets 
can also be purchased pre-sterilized. 


RUBBER SHEETS 


These sheets are used for protection of 
blankets, cots, etc. 


0.B. (OBSTETRICAL) KiT 


4 Hemostats (straight) 
2 Yoot-long pieces of umbilical tape 
3 Pairs of sterile gloves 
(assorted sizes) 
1 Pair of sterile scissors 
1 Ear syringe 
Sterile towels 
Soft baby blankets 
Silver nitrate for installation into 
eyes 
(Pictures on page 43.) 


EQUIPMENT 13 


STRETCHERS Adult backboard (See Figure 6) 
Ambulance-type (See Figure 3 and 4) Child backboard (See Figure 7) 
Collapsible stretcher (See Figure 5) Backboard foot rests (See Figure 6) 


Figure 3 
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Courtesy Sharon Twp. F.D. 
Figure 4 
The newest type of stretcher is adjustable. It can he carried in the squad vebicle as 
shown in Figure 3. Upon arrival at the hospital, this stretcher can he raised to the height 
of the hospital cart, table, or bed, as shown in Figure 4. This permits transferring the 
patient with a minimum of movement, and eliminates lifting. 


Courte: Shar T F.D. 
Figure § re ye 


It is good practice to have an additional stretcher available on the squad truck. Multiple- 
injury accidents require the squad to transport more than one patient. The stretcher 
shown here is collapsible; it can be stored in the squad truck until needed. 
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Figure 6 
Adult backboard 
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Figure 7 
Child backboard 
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| 

| FIRE BLANKETS SPECIAL PROTECTIVE CLOTHING 

\ These are primarily for the protection Asbestos or heat-resistant suits 

i of a victim: for example, during the use Asbestos or heat-resistant gloves 
of a cutting torch. (See Figure 8) and mittens 

Ammonia suit 


ARM BANDS, COATS, ET2. 


These serve not only as a means of 
identifying the squadmen, but also afford 
protection for the squadmen andthe victim . 
When protective cover-alls, shop coats, 
or jackets are worn, it should be manda- 
tory that they be kept clean. 


BODY STRAPS 


These can be made ofleather or of 
webbing. They are used to lash the victim’ 
- to the stretcher during rescue or to re- 
strain the victim when such action becomes 
necessary. 


CLOTH FACE MASKS 


Courtesy Sofety Clothing & Equip. Co. These are used for protection against 


contagious diseases . 
Figure 8 


t 
Fire blanket LINEN SUPPLY 


MASKS Storage at headquarters for extra blan- 

kets, sheets, coats, cloth face masks, etc. 

Self-contained (demand, supplied air , will facilitate replacement of materials in 
or oxygen generating) the emergency or rescue units. 
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RESCUE TOOLS AND EQUIPMENT 


These involve appliances used to res- 
cue people trapped in various critical cir- 
cumstances, such as automobile accidents, 
drownings, cave-ins, explosions, etc. 


ELECTRICAL SAFETY EQUIPMENT 


Rubber gloves and protectors 
(See Figures 9 and 10) 

Wire cutters (See Figure 11) 

Firemen’s cutters (insulated) 

Wire holding stick (See Figure 12) 

Pipe wrench (large) 


Courtesy W.H. Solisbury & Co. 
Courtesy White Rubber Co. 


Figure 9 Figure 10 


Rubber glove, glove protectors 


Courtesy A.B. Chance Co, 


Figure 1] 


Wire cutters 
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Courtesy A,B. Chance Co. 


Ficure 12 


Wire-holding stick 


STRIKING TOOLS 


Axes (pick head, flat head, hand axe, 
etc.) 

Hammer (sledge, rubber head, mallet, 
etc.) 

Picks (hammer head, mattock, plain, 
etc.) 


CUTTING TOOLS 


Wood cutting (electric or manual saw, 
air hammer, chisel) 

Masonry cutting (electric or manual 
saw, air hammer, chisel, star drill, 
etc.) 

Metal cutting (electric saw, hack saw, 
cold chisel, tin roof cutter, bar cut- 
ter, oxy -acetylene torch, tin snips, 
finger-ring cutters, bolt cutters) 


BATTERING TOOLS 


Battering ram 
Ball on chain 


PRYING AND LIFTING TOOLS 


Claw tool 
Door opener 
Hux bar 
Crow bar 
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BORING AND DRILLING TOOLS ners eee 
Electric 
Breast 
Brace and bit 


Metaland wood drills in assorted sizes 


HOISTING, PULLING AND LIFTING 
EQUIPMENT 


Rope (4" to 1") 

Blotk and tackle 

Sheave block 

Assorted rope 

Pike pole 

Ratchet jack 

Hydraulic jack (See Figure 13) 

Log chain 

Cable 

Hydraulic rescue kit (See Figure 14) 


Courtesy Blackhawk Mig. Co. 
Figure 13 
Hydraulic jack 


Courtesy Blackhawk Mfg. Co. 


Figure 14 


Hydraulic rescue kit 
LIGHTING EQUIPMENT 


Flashlight (oe per man) 

Hand lamp 

Portable electric generator with lights 
(See Figure 15) 


Fi gure 15 


Portable electric generator 


CUTTING TORCH FIRST AID FIRE-FIGHTING APPLIANCES 
Oxy-acetylene 
Pressure-type water extinguishers 
LADDERS Soda and acid 
Foam 
Rope Carbon dioxide 
Collapsible Dry powder 
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MISCELLANEOUS TOOLS AND EQUIPMENT 


The following is a list of tools and 
equipinent which do not fall directly into 
previous classifications, but which may be 
important in equipping your emergency or 
rescue squad. 

Salvage covers 

Pike poles 

Fire helmets 

Rubber body wrapper 

Ditch jacks 

Rescue harness 

Life jackets 

Small hose roller 

Small folding ladder 

Large screwdriver 

Long and short-handled shovels 

Walkie-Talkie radios (See Figure 16) 
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Courtesy Mine Safety Appliances Co, 
Figure 17 


Portable oxygen indicator 


Portable oxygen indicator 
(See Figure 17) 

Well-equipped tool box 

Spanner wrench 

Hydrant wrench 

Shut-off keys (gas, water, etc.) 

Lyle gun 

Tool kit (small tools) 

Flags and flares 

Courtesy Motorola Inc, Brooms and mops 

Atmosphere testing equipment 

Figure 16 Explosimeter (See Figure 18) 

cl Carbon monoxide tester 

Py Walkie-talkie radio (See Figure 19) 
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Courtesy Mine Safety Appliances Co. 


Figure 18 


Explosimeter 


SPECIAL 


Some rescue operations require use of 
the heavy-duty mobile equipment designed 
fcr earthmoving or wrecking jobs: power 
shovels, scrapers, bulldozers, cranes, 
dump trucks, highway wreckers, etc. 
Specially qualified, trained men operate 
these machines. A squadman cannot be 
expected to be familiar with their use and 
operation, unless he is employed in these 
areas on a full-time basis. 

It is wise to centact the owners oF op- 
erators of such equipment, in the squad's 
area of service, asking for their coopera- 
tion in the event that a sudden emergency 
creates a need for their services. 

In communities that maintain service 
departments, or where the service depart- 
ments of the State, County, Township, or 
public utilities are available, it is well to 


Courtesy Mine Safety Appliances Co. 


Figure 19 


Carbon monoxide tester 


EQUIPMENT 


enlist their equipment and manpower in 
developing a local program. This creates 
a sound public relations bond among all 
parties concerned, for the safety, good, 
and welfare of the citizens in the area. 
The control of a cooperative rescue 
operation is important and must not be 
overlooked at the development stage. It 
must be established at the inception that 
the person who commands the department 
or emergency unit will have complete 
authorityto request and command auxiliary 
equipment when it is needed. There is no 
time for "red tape’ during an accident or 
disaster, when life depends on efficient 
dispatching and control of equipment. 


For equippinga squad that must serve 2 
waterfront area, see Chapter XXIl. 
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CHAPTER Ill 


PERSONNEL 


INTRODUCTION 


The successful operation of an emergency or rescue squad unit depends on every man 
assigned to it. Only when this is recognized and accepted can satisfaction and efficiency 
be obtained. The saving of life is a serious business in itself and it should be handled by 
trained and qualified personnel. A smatl amount of first aid kiowledge is not enough to 
assure the safety and welfare of a victim, under many circumstances. lt should be man- 
datory that only personnel who have successfully completed the Advanced First Aid Course 
offered by the American Ked Cross, or any other similarly qualified agency, and have 
passed the state emergency rescue training course, be considered for this important duty. 


Good public relations are extremely important in any department. The services of the 
squad must sell themselves through the conduct and efficiency of individual squadmen. 
Therefore, it is imperative that squadmen be selected with great care in order that they 
will obtain respect from the public. Following are more specific recommendations to be 
used in the selection of personnel. 


QUALIFICATIONS 


Note: The following items are not listed 
in any special order of importance. They 
are to be used comprehensively and col- 
lectively and will merely serve as a guide 
to determine the over-all capability of each 
person to be considered as a squadman. 
1. He must have volunteered for the jos. 

This is primarily an indication that the 


would not be a goodchoicehere. How- 
ever, if there are a number of men 
involved inthe same situation, it might 
be wellto give some thought to the idea 
of organizing the personnel ona so- 
called day or night platoon basis. Thus 
squad personnel would be available on 
a round-the-clock basis. 


person wants to take part in the per- 
formance of this particular duty at his 
own request. As 2 rule, no one cares 
to do a job, or carry out the duties of 
a job, if he has a physical or mental 
aversion to the obligation involved. 
He must be available. There is no 
point in having a man assigned to life- 
savin? units when it may be question- 
able a.: to whether he will, or will not 
be ina position torespondto the alarm. 
For example, aman whose private 
work takes him out of the community 


He must be dependable. Dependability 
is of the utmost importance. This 

virtue gives assurance that the squad- 
man will carry out assignments to the 
best of his ability. 

He must have a good reputation. A 
person's good name and standing in. 
public esteem must definitely fit into 
the analysis. This type of public work 
will present many delicate situations, 

especially when the confidence of the 
victim in his benefactor is sorely need- 
ed. (in short, is he a good citizen?) 
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5. 


He must present a good appearance. 
A slovenly, dirty and unkempt individ- 


ual will immediate}: cause the victim, 
as well as the general public, to look 
with disfavor on his benefactor. Even 
a Stranger, when carefully groomed, 
is an asset when dealing with others. 
Many emergency and rescue units have 
a type of white shop coat available to 
their squadmen. Such a coat is easily 
donned and gives the men that look of 
neatness and cleanliness which is 
always se desirable. 

He must have a pleasant personality. 
Arrogance and superiority will be 
quickly resented. Courtesy and under- 
standing will always open the door for 
a better relationship with the victim. 
The public willalsoreact and cooperate 
more favorably when treated in a firm 
but courteous manner . 


He must be Cooperative. This is a 
characteristic which calls ona person's 
ability to harmonize, pull together, 
work shoulder toshoulder, and go along 
with others. Itmay be said that people 
do not think together, but under emer - 
géacy situations, they should act to- 
gether. There is notime for bickering 
at the scene ofan emergency. Orders 
and methods must be carried out even 
if they are not toindividual liking. As 
a rule the end result is the same. 


He must be definitely interested in the 


job. This is fundamentally a special- 
ized field. Consequently, there willal- 
ways be new and different approaches, 
techniques and procedures offered on 
the subject. If the enthusiasm isthere 
tolearn, study, and keep abreast of the 
times, such an individual will defi- 
nitely be an asset to the squad. Then 
again, it must be realized that each 
person's interests are different . There 
are many firemen who are happy just 


10. 


11. 


12. 
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to be good firemen because they love 
firefighting. On the other hand, the 
same answer is also applicable to 
squadmen. Personnel once placed on 
emergency units often make it their 
life’s work. Whichever job it may be, 
however, the deciding factor is con- 
trolled by theman’s interest in the job 


at hand. 


He must have initiative. The ability of 
a person to determine for himself what 
has to be done, and then having the ca- 
pability of going ahead and doing it, is 
an important qualification in this line 
of work. The necessity to deal with 
unusual situations, conditions and cir- 
cumstances, makes it imperative that 
squad and emergency personnel have 
this qualification. 


He must be cool, level-headed andhave 
the ability to exercise common sense. 
Emergency situations call upon the 
individual to use these qualities be- 
cause of the turmoil which exists during 
the time of an emergency. The situa- 
tion, when handled wisely and properly, 
will make matters easier for everyone 
concerned. 


He must have an aptitude for training. 
The study and training time involved 


in learning to be a good squadman is 
in substance not a long-term indoctri- 
nation of practice and knowledge. First 
aidand life saving courses are outlines 
to supply the utmost in information and 
training in a practical and reasonable 
length of time, Therefore, the ability 
to learn quickly and have natural talent 
to apply this training is an important 
factor in personnel selection. 


He must have leadership ability. "As 
ye lead, so shall they follow", may be 
a safe axiom in this case. These 
emergency situations always call for 


an 
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an immediate show of authority and 
command. When used wisely, this 
quality will make it easier to control 
the emergency. 


13. He must be in good health and physical 
condition. One never knows, when 
responding to an emergency alarm, 


exactly what is involved. A man may 
be called upon to climb, run, dig, pull, 
push, etc. Therefore, it is very im- 
portantthat a selectee have the normal 
good heatth and recognized physical 
abilities to perform his duties ina man- 
ner that is not detrimentalto victims, 
his fellow squadmen, or himself. 


COMPLEMENT OF EMERGENCY AND RESCUE UNITS 


Determining the number of officers and 
men who are to man an emergency squad 
is somewhat controversial. The number of 
squad members often is based on the size 
of the area served and/or the available 
manpower, It must be borne in mind that 
not all of a department's personnel should 
be deployed in an emergency , in view of the 
possibility of another call. 

There are basically three different types 
of equipment, namely Ambulance, Light 
Rescue, and Heavy Rescue. These recom- 
mendations are based on the absolute min- 
imum requirements for operating them 
safely and efficiently . 


AMBULANCE 


Officers - Atleast one officer, or a man in 
charge, must be assigned to respond to an 
alarm with this unit at all times. 


Squadmen - A minimum of two men should 


be assigned to respond with the apparatus. 
This number can include the man as stip- 
ulated in the preceding paragraph. If, how- 
ever, the department is large enough to be 
able to detail more than two, without sac- 
rificing its fire fighting strength, well and 
good. However, in order to secure the 
minimum of two for response, additional 
personnel should be delegat.d and avail- 
able to meet this requirement. 


LIGHT RESCUE 


Officers - Atleast one officer, or a manin 
charge, must be assigned to respond with. 
the apparatus on every alarm. 

Squadmen - A minimum of threemen should 
be assigned to respond with this apparatus . 

This number can include the man stipulated 

in the preceding paragraph. As the unit 

will be larger and carry more life saving 

equipment, tools and appliances, a larger 

complement of men will be necessary. With 

this in mind, additional personnel should 

be delegated and available for duty. 


HEAVY RESCUE 


Officers - Compliance with the obligation 
of havinga minimum of one officer with the 
apparatus on every alarm is recommended. 
As a much larger unit with more manpower 
is included, an appointed officer should be 
in command. 

Squadmen - This full-scale life saving 
operation with large and heavy equipment, 
many more tools and appliances, calls for 
a minimum complement of five men to re- 
spond with the apparatus. This number can 
include the officer as stipulated in the pre- 
ceding paragrapii. It is imperative, how- 
ever, that more men be actually assigned 
and delegated for duty in order to assure a 
minimum crew of five. 
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CHAPTER IV 


OPERATIONS 


INTRODUCTION 


It is advisable to give some thought to an efficient and practical method of alerting 
emergency and rescue squad units. The nature of this particular operation certainly calls 
for a somewhat different approach than the customary notification to signify an alarm of fire. 


ALERTING SYSTEM 


Our goaican be achieved by keeping 
several factors in mind, namely (1) The 
emergency must be identified so that both 
fire - fighting and emergency personnel 
will imm ediately recognize its nature; 
(2) Response must be rapid, only by the 
personnel assigned to the rescue units; 
(3) Unnecessary confusion and disorder 
which delay response to this type of alarm 
must be avoided. 

As a rule, in paid departments these 
problems are circumvented bv having a 
coded alarm system on their fire-house 
bell. By merely changing the number of 
rings, the personnel can immediately as- 
certain the type of alarm, and report tothe 
apparatus floor accordingly. The problem 
is not that simple in volunteer fire depart- 
ments. In some cases, a siren mountedon 
the top of the fire station or ona neaxby pole 
is the on!:- type of general alarm which can 
be given. These are set in action by tele- 
phones, relays, or manual controis. A 
series of wails is emitted which signifies 
the alarm of fire or emergency. If, how- 


ever, these wails can be controlled to def- 
initely distinguisha difference in the nature 
ofthe alarm, our purpose is accomplished. 
This problem should be discussed with local 
agencies involved in the installation of the 
alerting system to determine whether or not 
this is possible. 

An alerting system that is used by many 
squads today employs a transmitter and in- 
dividual home receivers. A receiver is 
placedin the home of each squad member. 

The transmitter is located where the 
squad alarms are received. The dispatcher 
can immediately transmit a particular tone 
that opens ail] home receivers. The dis- 
patcher can then alert the squad members 
as to the location and type of emergency. 

There are many types and styles ofnoti- 
fication s ystem 5 now in operation. We 
recommend that a studybe made of the sit- 
uation from the standpvint of local needs, 
comitions, and circumstances. Expert 
advice and information will be offered by 
representatives of the various firms in 
this field. 
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Regardless of the kind of system which 
is finally selected, it is deemed advisable 
to give additional thought to establishing a 
“stand-by” routine for alarms involving 
only the emergency and rescue squad units, 
This is where the extra men mentioned in 


Chapter III fit into the picture. Thus, a 
call from the squadmen at the scene for 
additional equipment, apparatus, doctors, 
nurses, etc., can be expedited immedi- 
ately, instead of going through the entire 
alarm routine a second time. 


RESPONSE 


The main concern here is to facilitate 
an efficient and orderly “all out” by the 
personnel assigned to the emergency and 
rescue apparatus. There is no point in 
cluttering highways and adding confusion to 
local traffic with excess private vehicles 
tryingto reach the scene, or the apparatus 
headquarters. If only the members as- 
signed to these units respond, it is apparent 
that many of these problems will be elim- 
inated. In addition, valuable seconds will 
be saved, thus enabling the apparatus to 


leave the station more quickly. There is 
bound to be a greater degree of delay when 
waiting for a larger complement of person- 
nel to arrive for duty. 


Here, again, the possible need is for 
response by the "stand-by" or extra men 
assigned to these units. Their availability 
at headquarters in the event of additional 
calls on the same alarm will aid tremen- 
dously in expediting efficiently any type of 
emergency service. 


COMMUNICATIONS 


It is recommended that some type of 
communication system be incorporated in 
the over-all operation of emergency and 
rescue squad units. In many instances, 
when arriving at the scene, it is necessary 
to call back for additional equipment and 
personnel, contact the sheriff's office, call 
the State Highway Patrol, etc. When this 
can be done directly from the unit, much 
valuable time can be saved by squadmen. 
Furthermore, there is nothing more dis- 
couraging or inopportune, especially when 


in the public eye, than asituation in which 
men and equipment stand by helpessly be- 
cause circumstances demand additional 
apparatus or manpov-er, and nothing can 
be done about getting it there. Modern 
emergency squads utilize two-way radio 
communications to a great advantage, In 
many cases, this equipment is installed on 
every emergency vehicle in operation in the 
department, to take care of unexpected 
situations. 
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CODING CALLS 


it is a good practice to code most infor- 
mation transmitted over a two-way radio. 
This is especially true when the condition 
of the patient is involved. for example, 
if the patient’s condition is critical this 
fact might be communicated over the radio 
as “code signal 95." If the patient were to 
hear the squadmen State that his condition 
was critical, it might cause his shock to 
become more severe. 


Additional code signals can be used for 
many other patient conditions. These 
coded messages might include: 


a. Have hospital prepare oxygen 

b. An O.B. case 

c. Condition fair 

d. Condition good 

e. Condition critical 

f . Severe bieeding, uncontrolled 

Using this type of coding, the squad can 
notify the dispatcher, who in turn can cali 
the hospital to be prepared. This procedure 
will result in better reception of the patient 
at the hospital. 

it must be er nhasized that this system 
of alerting the hospital should not be 
abused , but used only for critical patients. 
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CHAPTER V 


SAFE DRIVING PRACTICES 


INTRODUCTION 


Most drivers possess 2 natural inclination to drive at excessive speeds. Sound think- 
ing should tell us it is better to drive slower, and arrive safely at a given ceecinetion, 


than not to arrive there at all. 


When dealing with the problem of "safe speeds" vs. “excessive speeds", definite facts 
must be included, such as: (1) a person's physical and mental ability to drive the vehicle; 
(2) the condition and type of motor vehicle used; (3) the weather; (4) the road condition. 

It can be said that a speed considered to be a safe speed for one driver may be an 
excessive speed for another. Inexperienced and excitable drivers often become over- 
zealous, @ characteristic which will cause them todrive at unreasonable and unsafe speeds . 


RESPONDING TO THE EMERGENCY 


DRIVER'S RESPONSIBILITY 


The driver of an emergency vehicle is 
responsible for the safe operation of that 
vehicle; therefore it is necessary for him 
to understand the limitations involving the 
use of red warning lights and sirens, 
mounted on the emergency equipment. 


RED LIGHT 


The flashing red light is of more value 
as a warning device to oncoming traffic than 
it is when used to alert drivers of vehicles 
being approached from the rear. When no 
visual obstruction exists, a red flasher- 
light mounted on the emergency unit is often 
more effective than a siren as 2 warning 
device, because it can attract theattention 
of oncoming drivers from a greater dis- 
tance straight ahead. A smail red light is 
ineffective. 


SIREN 


The siren is an excellent warning device, 
but it too has limitations caused by high 
noise levels, closed automobile windows, 
and the fact that sound waves created by a 
vehicle-mounted siren are directional. In 
certain instances, test results proved that 
the sounds could be heard approximately 
three times as far to the front a8 was pos- 
sible to either side or to the rear. When 
ideal conditions prevail, a person with 
normal hearing and seated in an automobile 
with only the driver's window open, will 
hear the siren at a position approximately 
1,000 feet to the front of the emergency 
vehicle. This distance, of course, is sub- 
ject to changes due to the variation of street 
noises from trucks, buses, and other 
sound-producing obstacles. However, the 
approximate distance that the sound waves 
of asiren may be heard is reduced roughly 
by two-thirds when the listener's position 
is at right angles to the path of the emer- 
gency vehicle. 
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Tuere are also some techniques and 
precautions which, if observed, willresult 
in a more effective use of the siren and 
reduce the danger of accidents to emer- 
gency vehicles. 

When the sirenis not automatically con- 
trolled, it should be turned on and off al- 
ternately in sucha manner as to utilize the 
full range of sound irom the lower to the 
highest pitch. The varyingsound pitch will 
attract attention more effectively. Many 
persons are deaf to high or low pitches but 
can hear other tones adequately . 

In some states totally deaf persons are 
issued driving licenses. This is true in 
Ohio. 


DRIVING AN EMERGENCY VEHICLE 


The driver of any emergency vehicle 
cannot depend on the flashing ofthe red light 
or the sound from a siren on the emergency 
vehicle to guarantee safe passage or “right 
of way" through any intersecting street or 
cross roads. There is a greater danger of 
accidents at intersections where traffic 
control lights are in operation than at inter- 
sections with "Stop" or “Yield Right of Way" 
signs, or where intersections have no con- 
trols at all. 

The public has a right to expect the 
emergency siren to be used only when a 
genuine emergency exists. The use of the 
siren for escorts of distinguished persons, 
caravans, parades, and other non-emer- 
gency uses can lead to resentment and even- 
tual disregard. These practices are be- 
coming less prevalent. They should be not 
only discouraged but prohibited. 

To gain the “right of way" over other 
vehicles traveling in the same direction, a 
siren should be actuated sufficiently in ad- 
vance before overtaking the vehicle so that 
the driver will have had adequate warning 
of the approach. The sudden use of a siren 
immediately behind another vehicle may 


cause an excited motorist to stop suddenly 
or swerve so abruptly that his car may re 
struck by the emergency vehicle, or pos- 
sibly it may strike other automobiles or 
pedestrians. 


When an emergency vehicle is preparing 
to pass another vehicle, it must be done 
with caution, especially when it is neces- 
sary to drive across the center line of the 
roadway. In such cases when a motorist 
is alertedto the situation he should, ifpos- 
sible, drive to the nearest curb or road- 
way limit andstop. Such results cannot be 
expected from all motorists in ali situa- 
tions; therefore, the safety of these people 
rests in the hands of the emergency unit 
driver. 


No emergency vehicle should pass an- 
other emergency vehicle while responding 
to an alarm except when an “all clear" 
signal has been received from the driver 
or the officer in charge of the first vehicle, 
and then only when in the judgment of the 
second vehicle’s driver it is safe to pro- 
ceed. A safe distance of five hundred feet 
should be maintained between emergency 
vehicles when two or more units are re- 
sponding together to the same alarm. 


The careful selection of sound-thinking 
and intelligent drivers, properly trained, 
will help solve this problem; however, it 
is essential that all drivers understand 
speed in relation to “reaction distance", 
“braking distance", and “stopping dis- 
tance", explained herein: 


Speed: The miles per hour a vehicle travels . 


Reaction Distance: The distance a vehicle 
will travel while a driver is transferring 
his foot from the accelerator to the brake 
pedal after he perceives danger. 
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Braking Distance: The distance a vehicle 
will travel from the place where the first 
application of the brake was made to the 
place where the vehicle stopped. 


Stopping Distance: The sum of the reaction 
distance plus the braking distance 


These distances will vary due to the 
physical and mental alertness of the driver, 
the speed, typeand condition of thevehicle, 
the number, type and condition of the 
brakes, the tire sizes, and the weight of the 
vehicle when fully equipped, plus the type 
and condition of the road surface. 


For example, at 40 m.p.h. a vehicleis 
traveling approximately 59 feet per second. 
This requires a distance of 44 feet (reaction 
distance) for the average driver to react 
and apply the brakes. In most cases the 
vehicle will have traveled an additional 88 
feet (braking distance) before it stops. 
This adds upto a totalof 132 feet (stopping 
distance) which is the approximate total 
number of feet required to halt the vehicle. 
At speeds lower than 40 m.p.h., it is pos- 
sible to control the apparatus with some 
degree of safety. With higher speeas, such 
as 60 m.p.h., the stopping distance in- 
creases to an approximate 264 feet. 

’ Drivers should remember that they are 
responsible for the lives of their fellow 
squadmen, the victims, and others .* 


TRANSPORTING VICTIM TO THE HOSPITAL. 


we 


Few, ifany, emergencies require the 
need for excessive road speeds when trans- 
porting the victim. Along with this, poor 
driving practices such as swerving, fast 
turns, and sudden changes often increase 
the extent of the injury and create an ad- 
verse effect on the victim. This action is 
improper in all respects. 

Another major danger associated with 
a speeding or carelessly operated rescue 
squad vehicle is the possibility of being in 
a traffic accident. Such a situation would 
cause a delay in assisting those involved in 


the original emergency, plus the possibility 
of obtaining more victims and often destroy- 
ing services for which the rescue vehicle 
was purchased. 

The safe speed for any emergency run 
must be established while the run is being 
made, and it must be based on the weather, 
streets, traffic, the driver, and the vic- 
tim's condition. Because of the seriousness 
of this situation, there must be adequate 
planning and wholehearted cooperation of 
all persons concerned in order tomake any 
rescue squad a successful operating unit. 


* Chapter XXVI covers legal aspects of operating emergency vehicles in more detail. 
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CHAPTER VI 


CONTROLLING THE SITUATION 


INTRODUCTION 


A squadman’s first responsibility in any emergency is to the victim. However, since 
squadmen are often the first trained personnel to arrive atan emergency, it is some- 
times necessary for them to do other things which are not, strictly speaking, victim care, 
in order to perform their function adequately without endangering their own safety and the 


safety of others. 


HIGHWAY ACCIDENTS 


In certain situations a victim should 
receive "on the spot" emergency care be- 
fore being moved for any purpose. Often 
immediate assistance to a highway victim 
is essential before adequate warning sig- 
nals are set out to alert oncoming traffic. 
In such instances , the warning lights on the 
rescue vehicles can be used to excellent 
advantage. They will provide some pro- 
tection to the victim and the squad personnel 
against injuries or death. When it is per- 
missible to move a victim safely a short 
distance from the danger zone, the traffic 
situation will be less serious. The proce- 
dure to follow must be decided for each 
individual case by the squadman-in-caarge 
at the accident. Squadmen should not devi- 
ate from the "victim care", outlined else- 
where in this manual, when considering 
whether to move the victim to safer area. 


Unless some plan of action is set up, 
practiced, and understood by squad person- 
nel, there may be confusion at the scene of 
a highway emergency. Figure I shows ef- 
ficient, pre-planned handling of a highway 
accident. 


FLAGS AND FLARES 


Section 4513.28 R.C. of Ohio states that 
in case of a highway emergency, warning 
Signals shall be placed forty paces or ap- 
proximately one hundred feet both to the 
front and to the rear of the vehicle. 

Ifthe spot of emergency is near acurve, 
crest ofa hill, or place where the vision of 
oncoming traffic may be obstructed, the 
warning signals should be placedto give 
ample warning. 

This code directs all emergency squad 
units to provide for the protection of all 
persons directly or indirectly concerned 
with highway emergencies. These warning 
devices must be used with due regard for 
the common hazards each may present in a 
particular situation. For example, open 
flames, lights, or non-vapor -proof lanterns 
must not be used in an area filled with gas- 
oline or other flammable vapors. 


When the job of caring for the victim 
demands the squad members’ entire per- 
sonal attention, it is then necessary for the 
squadman in charge to direct some other 
person to set out whatever signaling de- 
vice is suitable for the existing condition. 
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CLEAN - UP 


The Ohio Driver's Manual states, “Any 
person removing a wrecked or damaged 
vehicle from a highway shall remove any 
glass or other injurious substance dropped 
upon the highway from such vehicle." 


The above quotation is not to imply that 
the rescue squad members are responsible 
for the removal of such substances dropped 
upon the highway, but rather to point out 
with whom this responsibility lies. Some 
of the most common substances found in a 
clean-up situation are: 


Gasoline: This must be flushed from the 
highway with large quantities of water. 
Consideration must be given to where the 
gasoline and water willrun and what addi- 
tional action, if any, is necessary. For 
example: Should the gasoline be flushed to 
a nearby creek, what are the potential 
dangers and what lies within its path? When 
the gasoline is flushed into a sewerage 
system that leads to a sewage disposal 
plant, the person on duty at the disposal 
plant should be notified immediately. When 
it is flushed into a Sewerage system ina 
closely populated area, it is wise to inspect 
these buildings for gasoline fumes and ad- 
vise the occupants to discharge water into 
their floor drains toassure having adequate 
water in the “trap”. This will close offa 
drain and lock the fumes out of a house. 


Botha powder and a liquidare available 
for use on gasoline to reduce the fire dan- 
ger. The powder is spreadon the gasoline 
and then flushed with water. The liquid is 
sprayed over the gasoline and then flushed 
away. Either of these materials will make 
a nonflammable emulsion that is easily 
flushed away. 


Glass: Broken glass in most cases pre- 
sents no special hazard in having it removed 
from the highway but, as in many other 
highway situations, a constant watch for 
approaching vehicles must be maintained. 
A reasonable signal such as those previ- 
ously mentioned should be given in advance 
to stop or slow down the traffic, to prevent 
injury or possible death to members of the 
clean-up crew. 


Blood: This provides a somewhat different 
problem than that encountered in similar 
Situations. Reinoving the blood from the 
highway is a simple operation when done by 
flushing. But the difficulty arises when a 
“weak-stomached person" is an unwanted 
‘pectator who must get all the details first 
hand. Then just about the time the job is 
completed, this person "passes out" and 
a new problem is encountered. 


Miscellaneous Situations: There are nu- 
merous situations that could be described 
here, such as one where a large milk sup- 
ply transport truck overturned and spilled 
the entire contents over the highway. An- 
other is where a farm produce truck was 
involved in an accident and most of the con- 
tents were distributed across the highway. 
Regardless of the situation there are many 
factors to be considered, such as the sub- 
stance involved, where it occurred, and how 
it can be corrected. Weather conditions 
also play an active part in deciding ona 
course of action. During freezing weather 
a method not involving water may be nec- 
cessary. But when water is necessary to 
do the job, a supply of salt, sand or other 
like substance may be needed to make the 
area safe for both motorists and pedes- 
trians. This, as previously stated, is not 
a direct function ofa rescue squad but it is 
their responsibility to request assistance 
through certain local authorities by stat- 
ing the need for additional personnel and 
supplies. 
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COOPERATION BY PREPLANNING 


A rescue squad will, in many cases, 
request cooperation from the local police 
department, county sheriff's office, State 
Highway Patrol, and the highway depart- 
xent. Rescue squad personne} should at- 

adto the emergency as it concerns first- 
aidand rescue, and tet the law enforcement 
agency handle the other people and traffic 
problems. 

Rescue squad personnel supervisors 
should seek cooperation through preplan- 
ning with the Iccal police, county sheriff, 


State Highway Patrol and the highway de- 
partment. Each has a definite place and 
each group should cooperate withthe other 
to develop a plan, before the emergency 
rather than at the scene of the emergency. 
To best accomplish the desired coopera- 
tion, it is suggested planning be done with 
the top officials of the organizations con- 
cerned. At this level, definite agreement 
canbe made which wil! not be contradicted 
later. (See Figure 1.) 


Figure 1 


Courtesy Sharon Twp. F.D, & Worthington, O., P.D. 


Cooperation at an accident scene. The police agency was notified of the accident and 
requested an emergency squad to respond. At the scene, the victims are being cared for 
by the squadmen while police officers are controlling the bystanders and traffic. Note 
that one Squadman is examining a victim on the road and another is examining a victim 
in the car. The other squadmen are preparing equipment that probably will be needed: 
Only by good preplanning between the squad officers and the local police agencies will 
such effective hardling of an accident be possible. 
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HOME SITUATIONS 


Squadmen must have the ability tohandle 
the relatives and friends of the victim, to 
the end that they will not interfere with the 
victim's care or the squadmen. This re- 
sponsibility might be delegated to onemem- 
ber of the squad while the others proceed 
with the care of the victim. Hysterical 
mothers, wives, sisters, and grandmothers 
always create an added problem for the 
squadmen. This problem is important and 
in some cases must be eliminated before 
the squadmen can give attention to the vic- 
tim. If this problem is not eliminated, it 
is very possible to have two victims inplace 
of one. There is no set rule for the squad- 
mento useto cope with this problem; how- 
ever, the following situation will present an 
example which may be helpful. 


EXAMPLE 


Husband has heart attack. His wife is 
hysterical. 


PROCEDURE 


1, Take wife to another room. 
2. Ask her questions, to keep her mind 
occupied. 
a. Has your husband had these attacks 
before? 
b. Is he taking medicine? (If so, ask 
to see it.) 
c. What is his medical background? 
d. Who is his doctor? 
e. What is his parents’ medical back- 
ground? 
f. How many children do you have? 
g- How oldare they and are they away? 
(Army, college, etc.) 
h. What is your husband's age? 


Little help will be required by the rela - 
tive who remains calm in the face of an 
emergency; however, a word of sympathy 
and encouragement is well worth while. 

Do not blame or ridicule a person for 
feelingas he does. Your job is to help him 
cope with his feeling. 


COOPERATION OF THE VICTIM 


Every effort must be made to secure the 
cooperation of the victim. Often a problem 
is theadditional embarrassment to the vic- 
tim caused by curious bystanders. It is to 
the best interest of the squad and the vic- 
tim to protect the victim from these prying 


eyes, 
For example, if a woman should break 


her leg in a crowded area, she should be 
covered with a blanket. The examination 
should be made and the splint put in place 
by feeling under the blankec. With prac- 
tice, this can be readily accomplished. 

If possible, the area in which the victim 
or victims are located should be blocked 
off and shielded f-om the sight of onlookers. 
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COOPERATION WITH HOSPITAL PERSONNEL 


Giving the best possible care to victims 
is of primary importance in emergency 
squad work. One means of doing this is to 
establish good relationships with the hos- 
pital personnel with which the squadmen 
come in contact, and most especially the 
emergency-room personnel . 

If there is a working agreement between 
the emergency squad and the regular per- 
sonnel in the emergency room, the care of 
the patient from the time he is seen by the 
squadmen until the time he is admitted to 
the hospital will not be disrupted. This can 
only be accomplished ifall people who come 


in contact with the patient workas a team. 
The officer in charge of the emergency 
squad or the chief of the department should 
meet periodically with the supervisors of 
the emergency rooms with whichhis squad 
comes incontact. This will lead to a better 
understanding of the objectives of both 
groups. The emergency -room supervisors 
are most willing to cooperate with those who 
transport victims to the hospital. 


Figures 2 and 3 and their captions show 
how squadmen can bring about geod zapport 
with emergency-room personnel. 


Courtesy St. Anthony Hosp. 


Figure 2 


Upon attival at the hospital emergency 
room, tell the nurse just what type of emer- 
gency you have and the suspected injuries. 
Ian the above case, the victim has a sus- 
pected fracture. He is left on the backboard 
and placed on a movable stretcher. Good 
rapport with the ‘entire team’ means working 
well with all who come in contact with the 
victim, especially the emergency room 
personnel. 


Courtesy St, Anthony Hosp. 
Figure 3 


After the victim is made as .omfortable as 
possible and after any lifesaving procedures 
are carried out, squadmen should give the 
emergency room nurses all possible infor- 
mation: 


1. The exact location from which victim 
was taken. 

2. The type of accident. 

3. The victim’s condition from the time 
squadmen artived until victim arrived 
at hospital. 

4. The care given by the squad, 

5. Whether the proper law enforcement 
agencies were notified. 
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CHAPTER Vii 


CHILDBIRTH 


INTRODUCTION 


A growing problem confronting the emergency and rescue squad service is emergency 
childbirth. The squadmen often have ts decide whether to transport the expectant mother to 
where medical help is available, or whether to keepthe mother in her home and attend the 
birth of the child. Because squadmen must solve this problem, it is of the utmost importance 
that all squad. en have at least some fundamental knowledge about the conditions surrounding 


childbirth. 


NORMAL DELIVERIES 


A woman in labor and/or a new-borr. 
child can certainly present many difficult 
situations. Unless the squadmen have 
proper knowledge and training in this par- 
ticular area of emergency care, great harm 
may be done tothe mother and/or the child. 


Although it is not the intention of this 
book to perfect the squadmen in the art and 
science of obstetrics, there is a real need 
to give such personnel a working knowledge 
of what to ex; ~t. Because lives may be in 
the balance, . e squadmen must decide 
quickly either to transport or not to trans- 
port a mother to a hospital. The decision 
should depend upon certain evidence which 
the squadman has to evaluate at once. 


The expectant mother is to be trans- 
ported only before the evidence of Te 
is apparent. If crowning is apparent, - 
birth will follow soon after. Insuch acase, 
the mother should not be movedat all, un- 
less the squadmen are otherwise directed 
by a physician. 


The squadmen must have some concept 
of what takes place before, during, and 
after labor to be able to best care for the 
mother and child. However, this material 
will deal mainly with the period during labor 
since this is usually the period in which 
victim care arises. Therefore, the squad- 
men should have some knowledge of what 
is normal and abnormal! in childbirth. 
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DEFINITIONS 


Obstetrics: The care of the childbearing 
woman and her new-born baby. Obstetrics 
deals basically with three distinct periods: 


1. Pregnancy: The period from conception 
through the period of labor to birth of 
the child. 


2. Labor: The period during which the 
beby and the placenta are expelled from 
the mother's body into the outside world. 


3. The Puerperium (Post Delivery): The 
period during which the organs of 
reproduction are restored to approxi- 
mately their former size and condition. 
This usually takes about six weeks. 


internal Organs: The internal or gans of 
reproduction are: (a) the ovaries, (b) the 
fallopian tubes, (c) the uterus, and (d) the 
vagina. 


Ovaries: The ovaries are the glands in the 
female producing the reproduction cell 
known as the ovum. 


Fallopian Tubes: The fallopian tubes are 
two thin, trumpet-shaped, flexible muscu- 
lar tubes, about four and one haif inches 
tongand somewhat thinner than a lead pen- 
cil. They have two openings, one into the 
uterine cavity andthe other into the abdom- 
inal cavity. The abdominal opening is 
somewhat larger and is surrounded by a 
large number of fringes; hence the term 
“fimbriated end". The fallopian tubes act 
as a passage from the ovaries tothe uterus. 


Uterus: The uterus, or womb, is a thick- 
walled, muscular, hollow, pear-shaped 
organ. Fully developed, in nonpregnant 
state, it is approximately three inches long, 


two inches wide, one inch in thickness, and 
weighs from one to two ounces. It is com- 
posed of involuntary muscle fibers, running 
in different directions, making its expan- 
sion possible up to the size of a pumpkin. 
Attermination ofpregnancy it weighs about 
twopounds. The muscles ofthis organ are 
arranged so as to make it able to expel its 
fetus (infant) by contraction at the termi- 
nation of normal labor. (Sée Figure 1.) 


Amnion (Bag of Waters): The thin trans- 
parent sac which holds the fetus suspendec 
in the fluid calledamniotic fluid. This sac 
is lined with a smooth, slippery, glistening 
membrane. The space, or the amniotic 
cavity filled with fluid, is often called “the 
bag of waters." Here is where the child 
floats and moves. At full-term pregnancy 
this cavity normally contains from one half 
to one quart of water. The important func- 
tions of this fluid are: 


1. To protect the fetus from blows 

2. To allow the fetus freedom of motion 

3. Tokeepthe childat an even temperature 

4. Tohelpto enlarge the vaginal canal dur- 
ing labor so the childmay be born more 
easily. 

5. When membranes rupture, to flush the 
birth canal, thereby cleansing, lubri- 
cating, and disinfecting it 


Placenta (Afterbirth): By the third month 
another important structure, the placenta, 
has formed. Theplacenta isa fleshy, dish- 
like organ. Late in pregnancy it measures 
about eight inches in diameter and one inch 
in thickness. It receives its name from a 
Latin word meaning cake, which this stric- 
ture resembles somewhat in shape. 


A tree or a plant sends its roots into a 
bedof earth for nourishment, and when the 
plant is removed a certain amount of the 
earthy bed clings to the interlocking roots. 
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Similarly, a thin layer of the uterine bed 
«clings to the branching projections and 
together they make up this organ, which 
supplies food to the fetus as the roots and 
tie earthprovide nourishment for a plant. 
At term a placenta weighs about one pound. 
Its surface is smooth and glistening, and 
beneath this membrane may be seen a num- 
ber of large blood vessels. 


The placenta andthe childare connected 
by means ofthe umbilical cord. This cord 
is fastened to the center ofthe placenta and 
from there enters the abdominal wal! of the 
child. It is usually about twenty inches in 
length and three quarters of an inck in di- 
ameter. It contains two arteries and one 
large vein, which are twisted upon each 
other and are protected from pressure by 
a transparent, bluish-white, gelatinous 
substance called jelly. 


LABOR 


Labor is the process by which the child 

is expelled from the uterus. It is divided 
into three stages: dilation, expulsion, and 
placental. 
First Stage - The first stage of labor (di- 
lating stage) begins with the first symptoms 
of true labor and ends with the complete 
dilation of the vaginal canal. 


Squadmen'‘s Care 

1. Encourage the victim. The squadman 
should display an attitude of cheerful- 
ness, sympathy, and encouragement 
toward the expectant mother. 

2. Observe the character ofthe pains. The 
frequency, the duration, and the intensity 
of the pains should be watched closely 
and recorded. The presence of “show" 
in substantial am ounts ( bloodstained 


1, Placenta: usually 
attached on rear wall 


2. Umbilical cord: it is 
about 20 inches long 


3. Fundus of uterus 


4, Infant’s navel 


5. Front wall of 
uterus 


Figure 1 


Unborn child 
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mucus, not actual bleeding) suggests that 
rather rapid progress may be taking 
place and should be reported, particu- 
larly if associated with frequent severe 
pains. 


3. Urge the victim not to bear down. During 
the first stage oflabor, uterine contrac- 
tions are involuntary and uncontrolled by 
the victim. Not only is it futile for her to 
bear down, this leads to exhaustion and 
may tear parts of the birth canal. 


if the squadman determines that the 
mother is in the first stage of labor, pre- 
paratior should be made to transport her 
to the hospital. 


Second Stage - Watch for signs of the second 

Stage. These signs are as follows: 

1. The victim begins to bear down on her 
own accord. | 


2. There is a sudden increase in vaginal 
discharges; sometimes there may be 
Slight actual bleeding. This indicates 
that the child’s head is passing through 
the completely dilated birth canal. 


3. The victim thinks that she needs to evac- 
uate; this symptom is due to pressure of 
the head on the perineal floor and con- 
sequently against the rectum. 


4. The membrane ruptures with discharge 
of fluid. This, of course, may take 
place at any time but occurs most fre- 
quently at the beginning of the second 
stage. 


5. The vaginal opening begins to bulge and 
the anal orifice todilate. This is a late 
sign, but if 1, 2, 3, and 4occur, the ap- 
pearance of the infant should be watched 
for, with every pain. Only the appear- 
ance of the head (crowning) can definitely 
confirm this suspicion. Vomiting at this 
time is not unusual. if vomiting occurs, 
take precautions against strangulation. 


Crowning - The vaginal opening will bulge 
and the topof the child's head will actually 
beseen. This is calledcrowning. Crown- 
ingis the very last symptom before the head 
and then the child are actually delivered. 
(See Figure 2.) 


.Y » 
Courtesy After Bumm, Robert L. Dickinson, M.D. 


Figure 2 


Crowning 


if examination of the birth canal during 
labor pain reveals that the mother is crown- 
ing, this will indicate that the infant may be 
born almost immediately. In this case, 
squadmen should not attempt to transport 
the mother to a hospital, but should be pre- 
pared to deliver the baby in the next few 
minutes, If she is not crowning during a 
labor pain, squadmen will probably have 
time to reach a hospital. in such case, 
the mother should be transported. 


Care at Delivery - if it is established that 
the squad must help in the delivery, one 
Squadman should obtain the following equip- 
ment from the squadvehicle: (a) O. B. kit, 
(b) first aid kit, (c) combination resus- 
citator-aspirator. This equipment should 
be brought to the delivery area and made 
ready. (See Figures 3A and 3B.) 
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Figures 4 through 9 show stages in the 
normal delivery of an infant’s head. The 
head usually is delivered with the face 
toward one of the mother’s legs. It should 
be supported by the rubber-gloved hand of 
a squadman. Gloves should be sterile if 
possible. 


Figure 3A 


An open O.B. kit. The gloves (in the back) 
ate separate so that the squadmen may put 
them on without contaminating the other 
sterile materials. 


Courtesy De. George P. Shears 
Figure 4 


Crowning bas occurred; delivery is starting. 


Figure 3B 


Materials needed in an O.B. pack: 

i. 4 towels 

2. 12 gauze compresses, 4~ 4 size 

3. cord tape or ties 

4. soft mbber ear syringe 

5. 4 large, straight hemostats 

6. 3 pairs of rubber gloves 

7. 1 paie of scisse.: 

Towels are used to protect the area. The 
4x4 compresses are used to absorb any 
liquid materials. The ear syringe is used to 
suction the child’s nose and mouth. This is a normal presentation. 
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While supporting the head, check to find 
out if the cord is wrapped around the neck. 
If it is, run your finger between the cord 
and the child's neck to loosen the cord. If 
the cord is too tight, clamp it twice and cut 
between clamps. 

After the head is delivered, contraction 
of the uterus will continue until the shoul - 
ders are delivered. Do not pull. The 
mother sometimes has difficulty delivering 
the shoulders because of their width. The 
top shoulder is usually the first one topre- 
sent itself, Slight traction on the head 
toward the floor will help deliver the upper 
shoulder: see Figure 8. Slight traction on 
the head toward the ceiling will help deliver 
the bottom shoulder: see Figure 9. Then 
apply slow, straight outward traction very 
gentlyon the head. Continue to support the 
child and be ready for sudden expulsion. 
After both shoulders ate delivered, the 
baby will follow very quickly. Guard the 
cord so as not to tear it. 


Courtesy Or. George P. Shears 
Figure 6 
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Courtesy ZobrishieEastmon, ‘Nurses® Handbook of Obstetrics 


Figure 9 


Be prepared to support the baby’s head as Delivery of bottom shoulder. Note that 
soon as it is delivered. sterile gloves are worn. 
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Care of the Child - The child is now on his 
own and should be able to start to breathe. 
To safeguard the child, the squadmen 
should: 


1. Turn the child on his side across the 
mother’s abdomen. This will facilitate 
the flow of mucus out of his mouth. 


ai Pull the tongue forward. This can be 


done by grasping the tongue, top and 
bottom, and pulling out to the lower lip. 


3. Clear his air passage. Wipe his mouth 
inside and out with a gauze bandage 
(4x 4). By placing another gauze com- 
press (4 x 4) over your index finger and 
placing your finger in the child's mouth, 
gently clean out all foreign bodies and 
mucus, 

All three of theabove should be carried 
out in all deliveries whether the child 
breathes immediately or not. 


4. If the child starts to breathe, your 
attentions should then be turned to the 
mother and the cord, 


IF THE NEWBORN DOES NOT BREATHE- 

If 30 seconds to one minute have elapsed 
without the newborn breathing, and steps 
1, 2, and3 above have been completed, the 
squadman must start some type of resus- 
citation. 


5. Stimulate the child. This can be done 
by rubbing the child with your hand. Do 
not slap the child. You may also snap 
him on the bottom of his feet with your 
index finger. The child should be left 
on his side for this. 


6. Use manual artificial respiration. 
Leave him on his side and aerate him 
by mouth-to-mouth breathing. This 
should be done once or twice. If the 
child is able to breathe on his own he 
will, If he does not: 


7. Use mechanical artificial respiration. 
This is done ky using a commercial 
resuscitator. Put the mask in place 
using the resuscitator stage of the ma- 
chine. Let the machine breathe for the 
child once or twice and discontinue. If 
he is able to breathe on his own, he will. 
If he does not, it is evident that he is 
not able to do so. 


8. Keep up the mechanical resuscitation. 
This must be kept up until the child 
starts to breathe or until he is pro- 
nounced dead by a physician, Trans- 
port him as soon as possible. 


The Cord - Aftex the child is breathing, 
attention should be turned tothe cord. The 
squadmen need to know the procedure for 
cutting the cord, as a safety measure when 
the mother must be moved under awkward 
conditions. Those who have tried to carry 
a new mother down three flights of stairs 
with a newborn balanced on her abdomen 
know the safety problem. There are in- 
stances when the child should be separated 
from the mother. 


1. Milking the cord - Before cutting the 
cord, the squadman | must “milk” it, At 
approximately nine inches from the child, 

grasp the cord between index finger and 
thumb of one hand. With the index and 
second finger ofthe opposite hand grasp the 
cord in a scissors fashion. Milk the cord 
toward the baby for only two inches. It is 
in these two inches that the cord will be cut. 


- 


2. Tying the cord ~ Place a sterile clamp 
(hemostat or tie) approximately six to nine 
inches from the baby's abdomen. Cordties 
can be purchased through drug stores or 
hospital supply companies. Each tie is 
1/8" x 12". Ties are made of cotton and 
can be purchased sterile. 
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Approximately one inch further away 
from the tie or clamp, place another tie or 
clamp. When tying the cord, use square 
knots and put at least three knots in place. 


3. Cutting the cord - Between these two 
clamps or ties, cut the cord with sterile 
scissors. This physically separates the 
living and breathing child from the mother. 


Put the child in a soft blanket and place 
him in the care ofsome competent person. 
The chilc should be kept on his side with his 
head slightly lower than his body. 


The emergency squad should check with 
local physicians as to the desired procedure 
to be carried out when cutting the cord in 
an emergency delivery. 


Third Stage - From the time the child is 
delivered until the placenta is delivered 
is the third stage of labor. The placenta 
usually appears within 30 minutes. There 
will be one to two cups of blood delivered 
with the placenta. This is a normal amount. 


After the after -birth(or placenta) is de- 
livered, it should be preserved in some type 
of container or wrapped in a newspaper. 
This must be kept and brought into the hos- 
pital with the mother and child, so that it can 
be examined to see if any particles have 
been left ix. the uterine cavity. 


A sterile sanitary napkin can be placed 
in position at this time. Be sureit is ster- 
ile. A squad should not carry an open box 
of sanitary napkins and use these at this 
time. Individually wrapped sterile napkins 
should be carried. If they are included in 
the O. B. pack, they will be sterile. 


FINAL STEPS IN EMERGENCY CHILDBIRTH 


The mother and child must be in the 
hands of medical personnel before the 
squadmen leave them, for the following 
reasons: 


1. The child must have a physical examin- 
ation. 


2. The mother must have a physical exam- 
ination including the checking of her 
birth canal for lacerations. 


3. Thenewborn‘s eyes must be cared for, to 
prevent any serious eye infection. (This 
is a state lawin Ohio.) Silvernitrate is 
usually used and this function is to be 
performed only by the experienced and 
trained squadman; usually it is done by 
a physician. 


4. The cordmust be checked by competent 
medical personnel . 


5. Baby and mother must be observed for 
a period of time. 


If the physician should ask the squadman 
to make out the birth certificate, he may 
do so. Many times the physician may ask 
that this be done because the squadman was 
present at the actual delivery. 


Birth certificates can be obtainedat the 
local county health office. They must be 
made out as soon as possible after the birth 
andbe filed with the proper registrar in the 
county health office. 
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UNUSUAL DELIVERIES 


DEFINITICN 


The term "Breech", in connection with 
childbirth, refers to the birth of the infant 
in a reverse position, as contrasted with 
normal head-first delivery. 

In normal childbirth, the child will 
usually start to breathe as soon ashis chest 
is exposed, or shortly afte. wards. Because 
cf the nature of the breech type of birth, 
the child's chest is delivered before his 
head. It is impossible for the childto take 
in air, as his air passages are blocked; 
his head is still within the vaginal canal. 


SQU ADMEN’S CARE 


As soon as the squadman finds that it is 
going to be a delivery in a breech position, 
he must be ready to support the child. This 
can be done by letting the childrest on the 
squadman‘s hand andarm, thus allowing the 
infant’s legs to straddle the squac nan's 
arm. 

The legs, hips, stomach, and ches; will 
be delivered at this point. Sometimes it 
will be harder for the mother todeliver the 


head, and in more severe cases, the delay 
is quite long. If this happens, the child 
may suffocate, as the result of a poor air 
passage. 

An air passage may be created by the 
squadman supporting the body of the infant 
with one hand and inserting the index and 
second finger of his other hand into the 
vaginal canal in such a way that the palm 
faces the baby. He should run his fingers 
around the child's neck until the chin is 
found. At this point the twofingers should 
be run between the child's chin and the vag- 
inal canal. As the child‘s nose is reached, 
the squadman should separate his fingers 
enough so as to run one on each side of the 
child's nose. When in this position the 
squadman's fingers should be pushed away 
from the infant's face, in turn, facilitating 
a goodair-way. The squadman should keep 
his fingers in this position until the entire 
head is delivered. 


This is the only time the squadman 
shouldtouch the vaginal area. The squad- 
man should have sterile gloves on for this 
procedure. 


OTHER CHILDBIRTH EMERGENCIES 


On arrival, squadmen may find that the 
cord, a foot, or a hand is protruding from 
the birth canal. Transport this mother at 
once, taking special care not to injure the 
prolapsed part. Do not try to replace the 
prolapsed part in the vaginal canal! 


If a hand or foot is protruding, cover it 
with a sterile towel or as clean a piece of 
material as is available. 


If the cord should be protruding, the 
child may be in danger. ‘This danger is 
caused by the cord being ufider direct pres- 
sure due to its position between the head 
and the birth canal. While the cord is in 
this position, the child might not be receiv - 
ing an adequate amount of blood and oxygen. 


SS le? 4 
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SQUADMEN’S CARE 


Transport this mother at once! In case 
the cord is protruding, place the mother on 
her back with her hips elevated on two or 
three pillows or folded blankets. This will 
cause the child to drop a little into the 
uterus. If the mother can be maintained in 


a knee -chest position, balance supported by 
squadman, it is preferred to elevated-hip 
position. However, this is a very difficult 
position to maintain during transport, and 
Special precautions must be taken to safe- 
guard the mother if this position is used. 
These positions will relieve some of the 
direct pressure pinching the cord. 


ABORTION OR MISCARRIAGE 


DEFINITION 


This is the giving off of the membranes 
and the unborn child before the child is able 
to live on its own. This usually occurs 
before twenty-eight weeks of pregnancy 
have passed. Such an abortion or miscar- 
riage can takeplace any time between con- 
ception and the time just before the child 
is able to live onhis own. Although the 
outward symptoms may vary, the following 
symptoms will be present. 


SYMPTOMS 


1, Fast pulse 

2. Perspiration 

3. Pallor (pale skin) 

4, Weakness - inability to stand 

5. Cramping pain in te abdomen 

6. Moderate to seveie vaginal bleeding 

7. Discharge of large or small particles 
from the vaginal canal 


a 


In other words, there will be all the 
symptoms of shock, plus, in most cases, 
bleeding from the vagina , 


SQUADMEN’S CARE 


1, Place victim in shock position. 
2. Conserve body heat. 


3. Squadmen may moisten the patient's lips 
if she requests it, 


4. Do not touch the vaginal area, as the 
victim is prone to infection. 


5. Squadmen may put sterile towels or 
vaginal pads (sanitary napkins) at the 
vaginal opening. 


6, Keep any particles that are discharged 
and take them to the hospital with you, 
since this fles::y material may have 
form. 
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CHAPTER VIII 
COMMON SQUAD EMERGENCIES 


INTR ODUCTION 


This chapter will deal with victim care. It is slanted specifically toward the squadmen's 
care Of a victim, not treatment which will be given by a physician. For the most part, 
therefore, the material presented here presupposes that the reader has had adequate 
training in first aid. 

The squadman's responsibility ‘n the area ofvictim care is a great one. His ability to 
give emergency care may often mean the differencebetween life and death to the victims. 
Very difficult rescues maybe in vainif adequat~ emergency care is not carried out during 
and after the rescue. 

For these reasons, the material in this chapter goes fai beyond that foundin advanced 
first aidtexts. Where applicable, each section follows the pattern of givirg the symptoms 
of the condition, and the preferred squadmen's care. 

The procedures given follow the recommendations of a competent medical committee 
which is listed in the acknowledgment pages of this book. However, if squadmen should 
find that local medical personnel in the area in which the squad operates recommend a 
different procedure, we urge that their recommendations be followed. Squadmen should 
take every Opportunity to increase their knowledge in victim care and shouldrely heavily 
on local medical personnel for assistance in keeping up to date on the latest procedures 
recommended locally. 


BURNS 


DEFINITIONS 3. Electricity: The effects of electricity 
vary widely, depending on the type, the 
voltage and the amperage of the current. 
Burns are usually noted where the cur- 
rent enters andleaves the body. In ad- 


dition t 0 these local effects, changes 


Burns are injuries to the skin and/or 
underlying tissues and may be the results 
of such causes as the following: 

1. Heat: This may be moist (steam or 


boiling water) or dry, such as flame, 
hot metals, or hot water bottles. 


2. Chemicals: Strong acids or alkaliescan 
cause burns. Acid burns may be caused, 
for example, by sulfuric or nitric acid. 
Aitkali burns may be caused by lye or 
caustic soda. 


may be produced in the respiratory, 
circulatory and central nervous system. 


. Radia‘‘on: Sources of radiation burns 


include ultraviolet rays, X-rays and 
radium. Sunburn andburns from ultra- 
violet lamps usually are superficial and 
produce short-lived effects. 
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CLASSIFICATION OF BURNS 


First Degree: Only redness of the skin 
Second Degree: Blistered tissues or de- 
struction of the same. Blisters may be 
broken. 

ThirdDegree: Charred tissues or destruc- 
tion of the same. 


SQUADMEN’S CARE 


First degree - Apply a bland ointment and 
@ snug dressing. 

Second degree - Sterile dry dressing; snug 
bandage; do not open blisters. 

Third degree - Steriledry dressing. This 


can be accomplished with 4x 4 gauze dress- 
ing kept in place by a wide roller bandage. 
The use of a sterile burn sheet is also in- 
dicated. (See Figures 1, 2, and 3.) 


Courtesy $t. Anthony Hosp. & Pleasantville F.D. 
Figure 1 


The squadmen on this call are confronted 
with a burn of all three degrees which in- 
volves the entire left side of the back. 
The victim is being treated for shock by 
one squadman as the other man readies the 
burn sheet. 


Courtesy St. Anthony Hosp. & Pleasentville F.D. 


Figure 2 


The outside wrapper having been opened, the 
burn sheet is very carefully unfolded. Notice 
that the squadman is touching only the very 
comers of the sheet. This will make for a 
sterile area covering the burs. The sheet 
is handled in the same manner es when re- 
moving a sterile compress from its wrapper. 


Courtesy St. Anthony Hosp. & Pleasantville F.D. 


Figure 3 


With the utmost care, cover the bum area and 
wrap the rest of the sheet around the victim. 
Do not use ointments or sprays of any kind 
on second-degree or third-d. ee burns. 


| 
| 
| 
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Chemical - In most cases, dilution by 
flushing with large amounts of water is the 
best emergency care. 


Electrical - Treat the local burn the same 


as above, depending on the degree. Watch 
the victim for stoppage of breathing and 
trea’ or severe shock. 


Do not apply ointments to second- and 
third-degree burns. Remember, pain 
induces more shock. Physicians usually 
remove all ointment that has been previ- 
ously applied. Removing this ointment will 
cause the victim to have more pain and in 
turn make his shock more severe. 


A victim's family (or others) may apply 
ointmentto a second- or third-degree burn 
before the squad. trriver. If this happens, 
a squadman shoud notify the emergency 
room nurse 4s to v hoapplied the ointment. 
This is important beccuse the hospital med- 
ical team otherwise may wrongly think the 
ointment was applied by the sy=74. 


Ifa person is burned extensively and will 
require surgery to dress the burns, it is 
wiseto have his stomachiempty while giving 
an anesthetic. So do not give liquids by 
mouthto a patient who has extensive burns . 


The extent of a burn is estiniated as a 
percentage of the victim's whole skin sur- 
face. The total care of a burn patient in a 
hospital is carried out according to the 
amount of the body burned. 


The "Rule of Nines" is heard often in the 
care of burns. Figure 4 shows how the 
percentages are established. Squadmen 
should know this method so they can esti~ 
mate the extent of a burn by the time the 
patient arrives at the hospital, and can 
inform emergency room personnel. 


AD EMERGENCIES 


Figure 4 


Body bums ex ressed in percentage of 
total skin surfr Je. 


COMPLICATIONS 


tus «wo major complications of burns 
are shock and infection. Shock is caused 
by any of the following: 

1. Loss of body fluids from the denuded 
area. This loss is usually in the form 
of plasma. 

2. Electricity. Brain or heart damage, 
seen particulary in electric shock, will 
disturb or destroy the breathing or 
blood-pressure regulating organs o/ the 
body. 

3. Pain due to the burn. 

4. Psychological distress. 


To help prevent infection, sterile mat- 
erials should be applied next to burns. 


In the prevention of shock, heat is the 
first consideration. Conserve the victim's 
body heat and elevate his feet. 
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PENETRATING WOUNDS OF THE EYE 


DEFINITION 


Penetrating wounds of tne eye include any 
wounds in which the eyeball has been cut or 


penetrated. 


SQUADMEN’S CARE 


The eyeball contains a vital fluid. If 
this fluid is lost, the eyeball will collapse 
and the victim may lose his sight in that 
eye. Therefore squadmen should do what- 
ever is possible to prevent the escape of 
the vital fluid from an injured eye. 


1, If there is an object penetrating the eye- 
ball, do not remove it. 

2. If the object is protruding from the eye, 
support it by wrapping and tying band- 
ages carefully. 

3. If there is no object protruding from the 
injured eye, cover it with a metal eye 
shield. Do not put compresses or cotton 
eye patches on the injured eye; they 
might cause harmful pressure. 

4, Cover the good eye. This will help the 
victim to keep his eyes at rest. 

5. Keep the victim on his back. This will 
help to keep the fluid in the injured eye. 

6. Explain all procedures to the patient. 


ABDOMINAL INJURIES 


DEFINITION. 


The abdomen is the cavity in the body 
between the diaphragm and the pelvis. Care 
of abdominal injuries is usually of consid- 
erable magnitude and often requires emer - 
gency surgery. The time element between 
injury and operation is vital in maintaining 
a minimal mortality rate. This time ele- 
ment is calleda time lag. Speed of trans- 
port to the place of definitive treatment is 
of utmost importance. Speed should be 
used, but not with lost motion or at the sz.c- 
rifice of safety. 

Ifthere is a large catastrophe with many 
injured, transport priority should be given 
to the victim with an abdominal wound. 
Abdominal, head, and chest injuries are 
given priority over all other injuries, even 
though the patients may not appear to be 
seriously wounded at the time. Often the 
goriest of the injured or the obvious fracture 
are sent on, while the abdominal] injury is 
deta‘ned. This mistake contributes to 
needless deaths . 


SYMPTOMS 


1. Shock 

2. Difficult breathing 

3. Protr: ling organs 

4, Fast, weak pulse 

5. Hemorrhage (arterial or vencus) 


EMERGENCY CARE 


For protruding of the bowel or other 
organs through abdominal wounds, the care 
depends upon the facilities at hand. At the 
scene of the accident the care should be 
similar to that of a compound fracture. Do 
not return the organs manually, but cover 
them with sterile gauze or linen. If this is 
not available, use clean cloths. 

If sterile water, plasma, or some other 
non-irritating sterile or "reasonably" ster- 
ile liquidis available, moisten the cloth and 
keep it moist. If water can be boiled for 
fifteen ntinutes, it can be used to moisten 
the cloths, after it returns to ~oom tempera- 
ture. Iftransportation will take over thirty 
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minutes, it is worthwhile to spend the time 
to boil water and keep the dressing moist. 
The wet dressings are then covered with a 
large sterile (or clean) pad. This is not 
pulled tight, but is kept snug. 


If this care is carried out in an emer- 
gency room, sterile materials wil] be on 
hand; they should and will be used. The 
dressings can be moistened with a sterile 
salt solution or sterile water. Bleeding is 
rarely severe and is best not cared for at 
a first aid station unless a spurting artery 
is present. More harm than good is done 
by manipulation. 

Time should be taker. .oput a compres- 
sion bandage over the abdomen before 
transporting the victim. This can be done 
with the so-called scultetus or “many- 
tailed” binder (Figure 5). 


Figure 5 


The scultetus binder or many-tailed binder 
can be used for several kinds of emer- 
gencies. 


The binder consists of a square of heavy 
muslin or flannel material about twelve 
inches square, to whicha series of straps, 
each two inches wide and eighteen inches 
long, have been sewn on two opposite sizes . 


& 


The square is placed over the injury on top 
ofthe dressing. The straps are then alter- 
nately brought around the victim and tied. 
The straps are pulled snug, each strap 
overlapping the previous one, to hold it and 
the moist dressing inplace. This will pre- 
vent any additional loop of intestines, or 
other organs, from protruding. 

Binders can be made by a squad auxiliary 
and sterilized by 2 loca! hospital. lf no 
binders are available, an ordinary bath 
towel will serve as a fairly effective sub- 
stitute. The towel is placed around the 
abdomen, andthe ends, one upon the other, 
are pinned loosely together . 

Some kind of binder should be appliec as 
soon as an abdominal! injury is suspected 
by the squadman. This type of bandage also 
may be of service to victims who have sus- 
tained rib fractures, because it serves to 
immobilize the chest. 


If the victim is having difficulty in breath- 
ing, he wi!l be most comfortable in a seni- 
sitting position. On the other hand, if shock 
is present, the best position is with the head 
lowered and the feet elevated with knees 
bent. Ingeneral, ifthe victim's skinis dry 
and warm and if his pulse is strong, it is 
advisable to put him in a position with head 
and chest slightly elevated. The victim 
should be kept warm by the use of blankets, 
rather than with hot water bottles or heating 
pads, to prevent possible burning. 

Don't give the victim anything by mouth. 

In summary, we may say that the care 
of abdominal injuries consists of: 

1. Discovering that an abdominal injury 
may exist 

2. Caring for shock 

3. Caring for any protruding organ 

4. Applying moist dressing 

5. Applying a snug binder 

6. Securing surgicalaid as rapidly as pos- 
sible, by priority of transport, so that 
definitive care (consisting particulary of 
operative treatment) may be carried out. 
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OPEN CHEST WOUNDS 


DEFINITIONS 


A chest wound is any opening into the 
chest cavity from the outside. 


CAUSES 


Chest wounds may be the result of an 
opening caused by any object that has pene- 
trated through the soft tissues of the chest, 
such as: (1) a bullet, (2) a knife, (3) any 
other cutting object. 


SIGNS AND SYMPTOMS 


In anormal chest the lung remains in 
a position of expansion. Any leak of air 
through the chest wall results in collapse 
of the lung. If this air pressure from the 
outside is not stopped as soon as possible, 
the lung collapse will cause the area around 
the heart to shift. If this shift occurs, the 
large blood vessels leading from the heart 
will be twisted, causingthem to shut off the 
Supply of blood from and to the heart. Thig 
condition can cause a type ofheart failure. 


A sucking sound may or may not be heard 
in chest wounds. These wounds are usually 
called “sucking chest wounds." This is 
because a sucking sound is sometimes made 
by the air rushing intothe chest cavity from 
the outside each time the victim breathes. 


These factors point out the absolute ne- 
cessity for instantaneous emergency care 
by the squadmen in such chest wound cases, 


SQUADMEN’S CARE 


The squadman's first step should be to 
seal off the open wound to the outside air. 
Tape a large piece of wide adhesive over 
the opening. Be sure the surrounding area 
is well covered to prevent seepage in 
breathing. (All squads should carry wide 
wape, 4" to 6", in their supplies .) 

Any non-porous material, (i.e. plastic) 
may be placed over the opening and sealed 
with tape. ifthe opening is large, there may 
be need to apply more than one piece of tape 
in order to close the wound completely. 
Have tape extend two or three inches beyond 
the edge of the wound on ail sides. If gauze 
is used before taping, be sure it is large 
enough so that there is no danger of the 
gauze being sucked into the wound. 


Be sure to have the victim take a deep 
breath before applying the tape. 

Where too much time is needed to get 
equipment ready, the squadman should 
place his hand directly over the wound. 

Place the victim in a sitting position if 
possikie, or on his injured side, if nothing 
is protruding. Supportive treatment before 
and during transport is the administration 
of oxygen. 

NOTE: If there is an open chest wound 
from which there protrudes a foreign object 
of some kind, do not remove the object. 


Review of pertinent points to remember: 

1. Seal the wound from the outside as 
quickly as possible. 

2, Place the victim in a sitting position, or 
on his injured side. 

3, Apply oxygen therapy. 

4. Tran‘port the victim toazea of definitive 
treatment. 
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FRACTURES 


DEFINITION 


A fracture is any breakin the continuity 
of a bone. 


VARIETIES OF FRACTURES 


i. The break may be incomplete with only 
a line inthe bone. This type is fre- 
quently found in the skull. 

2. The breakmay be part-way through the 
bone, splintering the fibers on one side 
and bending them on the other as witha 
green twig. This is common in children 
at any age where the bones are soft and 
pliable. 

3. There may bea completely broken bone, 
broken transversely or in a spiral di- 
rection, and very often it is broken into 
several fragments. 

If the fractured surfaces are protected 
from contamination with the outside air, or 
the skin remains intact, it is calleda sim- 
ple or closed fracture. On the other hand, 
if an open wound occurs at the time of the 
fracture so that air and bacteria maybe 
admitted, it is called a compound or open 
fracture. There is a connecting wound to 
the outside. 

A compound fracture is more difficult 
to treat than a simple fracture because of 
the open wound, since the possibility of 
infection must be consideredas well as the 
fracture itself. 


A complicated fracture is one in which 
other structures or organs such as nerves, 
blood vessels, joints, lungs, or bladder 
are injured by the force or by the fracture 
fragments, such as a broken ribpuncturing 
a lung. 

An impacted fractureis one in which the 
bone is broken and one end is wedged into 
the interior of the other. 


SYMPTOMS 


The signs and symptoms of a fracture 
may be visualized easily by picturing what 
happens when a bone is broken: 

i. When a breax occurs, it allows an un- 
natural movement of a normally rigid 
part. 

2. The displacement of the fragments of the 
fracture area causes a deformity of the 
limb. 

3. There is loss of power of movements. 
The limb cannot function properly be- 
cause normal function of a muscle is 
dependent upon the bones to which it 
is attached. 

4. Upon examination of the injured part, a 
grating sensation is impaxted to the fin- 
gers; this is due to the rubbing of the 
fragments one upon the other. Correct 
terminology for this sign is crepitus. 

5. There may be shortening of the bone at 
the site of the fracture. 

6. Pain occurs with acute tenderness over 
the site of the fracture. 

7. Swelling and discoloration of skin de- 
velop, due to the injury causing the frac- 
ture and the hemorrhage which follows 
into the tissue. 


All of these symptoms are not neces- 
sarily present in every fracture. The signs 
observed will indicate the type of fracture 
present. 


SQUADMEN’S CARE 


The fractured paxt should be rendered 
as immobile as possible by the temporary 
application of well-padded splints held 
firmly in place by bandaging. This type of 
emergency care will help decrease pain and 
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additional injury associated with a frac- 


tured bone by the immobilization of the | 


Figure 6 depicts the proper care of a 
patient with a severe fracture. 


Courtesy Prairie Twp. F.D. 


Figure 6 


These squadmen are properly applying a trac- 
tion splint. The patient has been treated for 
shock; blankets have been placed over and 
under her. A hackhoard is ready to he placed. 
Also, notice that a soft object has heen 
placed under her head to make her comfort- 
able. It is only through an examination such 
as that carried out in this emergency that 
squadmen can be sure of finding fractures. 


In case regular splints are not available, 
other materials can be: used: well-padded 
pieces qf wood, magazines, blankets or 
any other materials that will immobilize 
the injured part. Figures 7 through 20 
show various ways of improvising splints. 


If a compound fracture is present, the 
wound should be covered with a sterile 
dressing. No attempt should be made to 
reduce the fracture, even thoughone of the 
bone fragments is protruding through the 
skin. Splints should be applied as in any 
other type fracture. A pressure dressing 
should be applied over the wound to control 
bleeding. 


As a rule, victims with fractures should 
not be moved until the injured part has been 
supported by temporary splints. There are 
times, however, when moving is neces- 
sary. In those cases the limb should be 
supported both above and below the site of 
the fracture, and traction should be applied 
in the direction of the long axis of the bone 
in order to prevent rotation as well as 
angular motion. 


Victims with fractures can best be trans~- 
ported on a backboard. See Chapter XIII 
for detailed information on the use of the 
backboard. 


THE FRACTURE LESION 


DEFINITION 


A lesion is any change in tissue forma- 
tion. Fracture lesions may vary from a 
simple crack in the bone with mild disturb- 
ance of surrounding tissues to severe le- 
sions with marked displacements of the 
fragments and much damage to all of the 
neighboring tissues . 


The actual conditions at the site of the 
fracture are of the greatest importance, 
since they will help establish the general 
principles of care to be used by the squad- 
man. Inexamining the victim the squadman 
should observe (1) the character of fracture 
and nature ofsoft-part damage, and (2) the 
Stage of changes present. 
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Ordinarily when a bone is broken, the 
covering of the bone is torn and the sur- 
rounding soft parts are damaged to some 
extent. Blood vessels and glands are rup- 
tured and the tissues become swollen and 
engorged with blood, lymph, and waste 
products. This causes swelling, pain and 
circulatory disturbances, all of which are 
increased by handling of the extremity and 
movement of the bone fragments. 

The blood, lymph, and waste rapidly 
bein to form a clot atthe site ofthe injury. 
The bone ends at the fracture site and some 
of the soft tissues are killed by the injury, 
and in their disintegration they yield chem - 
icals that breakup the deadcells resulting 
in their being removed from the dead and 
dying bone. Later this calcium is used in 
the formation ofa callus at the fracture 
site, a type of body-made splint. 

The swelling and inflammation ofthe soft 
parts increases rapidly during the first 
eight to twelve hours. By the end of this 
time the muscles andother soft parts have 
lost their elasticity and have become water - 
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Figure 7 


logged. Reduction by a physician at this 
late stage is moredifficult to accomplish, 
and results in more damage to surrounding 
tissues. The fluid in the tissues occurs as 
the result of circulatory disturbance due to 
pressure from swelling. 

At the scene ofan emergency, the squad- 
man should not only give emergency care 
to the obvious fracture lesion. He should 
be on the alert for symptoms of any other 
injury and must consider that a fracture 
may cause severe pain and hemorrhage with 
complicating shock. 

The fracture lesion description was 
presented here to show the seriousness of 
fractures. It has become an increasing 
problem in squad training to impress on the 
squadman the importance of good fracture 
care. 

The oldexpression, "We i.ce close to a 
hospital anddo not needto splint," is abso- 
lutely senseless. A person who falls with- 
in a hospitalis splinted first andthen taken 
to the emergency room. Splint all sus- 
pected fractures. 


Cowtesy St. Anthony Hosp. & Greenfield Twp. F.0D. 


Figure 8 


Board splints should be padded before they are put into service. See Figure 7. This 
small arm or leg splint will be more comfortable when applied, due to its being padded. 
After a padded splint board is in place, it is tied securely. See Figure 8. Splint boards 
should go beyond the adjacent joints: in this case, the elbow and wrist. 
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Courtesy St. Anthony Hosp. & Greenfield Twp, F.D, Courtesy St, Anthony hi sp, & Greenfield Twp, F.D. 
Figure 9 Figure 10 | 
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A splint can be improvised from household or squad pillows. Figure 9 shows one squad- 
man supporting the victim’s foot, while the other applies a two-inch roller bandage to 
secure the splint. After secuting a pillow splint, the foot must be supported. Pinning 
the overlap of the pillow case, as shown in Figure 10, keeps the foot in an upright posi- 
tion and in the best alignment for transportation. 
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Figure 11 Figure 12 


Improvised splints may be made from large magazines, interwoven as shown in Figure 11. 
An entite leg or arm could be immobilized this way and might require many magazines. 
Large magazines should be carried in all fracture kits. Figure 12 shows a magazine 
splint being applied. The knot is tied on one side, so as to make the splint as comfort- 
able as possible for the victim. The splint runs above and below the joints adjacent to 
the fracture: in this case, the ankle and knee. 
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BLANKET ROLL SPLINT 


Many things canbe used for improvising Two sizes should be carried on the squad 
splints. A blanket roll is one of the most truck: a short roll (12" to 16") for possible 
common. Figures 13 through 20 deal with neck fractures, and a long roll(22" to 26") 
making and applying blanket roll splints. for arm and leg fractures. 
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Courtesy Sharon Twp. F.D., Worthington, 0. Courtesy Sharon Twp. F.D., Worthington, O. 


Figure 13 Figure 14 


To make a blanket roll splint, fold a blanket until! it is 12’ to 16’? wide. Roll it from both 
ends toward the center, tucking all wrinkles under (Figure 13.) Then tie it with 3 cravat 
bandages (Figure 14.) When the splint is needed, the cravats will be immediately avail- 
able. 
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Courtesy Sharon Twp. F.D., Worthington, 0, Courtesy Shor-n Twp. F.D., Worthington, O. 


Figure 15 Figure 16 


The long blanket roll splint can be applied to the extremities. Figure 15 shows the proper 
supporting of a suspected fracture and the application of the splint. Figure 16 shows the 
splint in place. 
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Figure 17 Figure 18 

Figure 17 shows the proper way to hold a head when a tracture of the neck is suspected. 

One squadman is preparing the short blanket roll splint. Figure 18 shows how to place the 

. blanket rol! splint gently under the victim’s head. The rolls on each side of the head must 5 
be placed firmly on the victim’s shoulder and next to his head. 
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Figure 20 
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Courtesy Sharon Twp. F.D., Worthington, 0. 
Figure 19 
The cravats are pushed under the blanket with a flat, thin blade (Figure 19.) They can be ' 
brought down the splint from the top. Figure 20 shows the splint in place. It is positioned j 
tightly against the victim’s shoulders and head, to immobilize his head and neck. } 
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CONVULSIONS IN CHILDREN 


DEFINITION 


A convulsion 1s a loss of consciousness 
with a generalized twitching of the muscles. 


CAUSES 


General convulsions in children have 
various causes. 


In very young infants (two to four months) 
convulsions may be due to birth injuries. 
In older infants and young children a con- 
vulsion may mark the onset of an infectious 
disease, epilepsy, drug polsoning, or a 
nutritional disease. The cause may be 
unknown. 

In children that the squadman will see, 
the usual cause of a convulsion is a high 
fever. (Thisistrue 95%of thetime.) This 
can be determined by just the touch of your 
hand on the child's skin. 


SQUADMEN’S CARE 


If a high fever is the cause of the con- 
vulsion, the cause must be eliminated. The 
child's temperature must be lowered. 

This can be accomplished by sponging 
the child's body with cold applications. The 
solution used should be tap water, not ice 
water. 


The proper way to “sponge” or cool a 
child's body is: 

1. Obtain two large bath towels. 

2. Fill a basin with cold tap water. 

3. Take off all of the child's clothing. 

4. Submerge towel in cold water and apply 
completely open, on one side of the 
child's body. (Front or back of the child). 

5. Pat the towel; do not rub it. When the 
towel becomes warm, remove it and 
place a cold one under the child. 

6. Repeat this procedureduring transpor- 
tation to a hospital or until a physician} 
arrives, 

7. An airway shouldbe inserted tokeep the 
victim’s tongue forward. which will 
maintain a good exchange of air. 
Remember to cool only one side of the 

body ata time. An ice bag can be placed 
on the child's head if desired. Also some 
physicians recommend the addition of an 
ounce of 70% alcohol (rubbing alcohol) to 
the water. Add this only on a physician's 
order. 

The squadman should start this entire 
procedure as soon as possible and continue 
it until the convulsion stops or a physician 
arrives. He will probably recommend that 
this work be continued. 

These children should be in the hands 
of medical personnel before the squadmen 
leave them. 
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CONTAGIOUS DISEASES 


NEED FOR SPECIAL CARE 


Sometimes, after an emergency squad 
has answered a call, has haddirect contact 
with the victim, and has transported him 
to the hospital, it is found that the patient 
suffers from a contagious disease. Since 
there are many ways in which contagious 
diseases are transmitted, it is a must for 
all squadmen to take certain special care 
not only of the ir person and personal cloth- 
ing, but of their equipment, apparatus, and 
vehicle. 


PRECAUTIONS 


The special precautions that must be 
taken, to prevent the spread of common 
communicable diseases, are listed in 
Table 1. 


Some of the statements in the chart 
should be defined. When the squad truck 
is to be "aired for 12 hours" it should be 
out of service for that time. All windows 
and doors of the vehicle should be opened. 


To “boil linens" means that the water 
should boil before adv‘ng the linens and the 
water should boil for at least 20 minutes 
after addingthem. Be sure to tell the laun- 
dry that the linens you are having washed 
have already been boiled. 

To"scrub car” means to wash the inside 
of the squad vehicle and any equipment with 
which the patient came in contact. Soap and 
warm water shouldbe used. After washing, 
wipe down the vehicle with aqueous Zephiran 
solution 1:750. This solution can be bought 
at any drug store. Just moisten a cloth with 
this solution and go over all the parts that 
were washed. 


LOCAL AUTHORITY 


If there is any question at all about the 
contagious disease patient, you should call 
your county or city health physician. He 
is your local authority on contagious 
diseases. 


All squadm<a should wash their hands at 
the hospital after each run. 
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Teblel HANDLING OF CONTAGIOUS DISEASES 


CARE OF SQUAD 
COMMON MEDICAL INCUBATION MODE OF VEHICLE AND CARE OF 
NAME SYNONYMS PERIOD TRANSMISSION LINENS * PERSONNEL ** 
Diphtheria Membr ar jus } ta 7 days Droplet infection aml At car 12 hours. Schick cest. 
croup direct contact with Launder mens. Immunize . 
cases or with a healihy 
carrer. 
Scarlet fever Scarlatina 1 to ? days Droplet wnfection: Air car 12 hours, Dick test. 
fuamutes. carriers. end scrub. Shower. 
pets occasionally . Boil linens. Change and boil 
clothes. 
Measles Rubeols ur 7 to 18 days; Seczetions from Aur car 12 hours. Wash hands. 
Red measles usually 9 to respiratory tract Launder linens. 
LL days and eyes. droplet 
infection. : 
German measles Rubella 3 ey 21 days Direct contact, Aur car 12 hours. Wash hands, 
droptet infection Launder linens. 
from nose am! mouth - 
Whooping cough Pertussis 2 weeks Droplet infection. Atr car 12 hours Shower. 
cerriers. and scrub. Change and boil 
Isolate and boil clothes . 
linens, 
Mumps Parotatis l2 to 24 days; Direct contact, Air car 12 hours. Wash hands. 
epidemic usually 16 to droplet infection Air and change 
18 days from vose and mouth. linens. 
Chicken pox Varkella 10 to 20 days: Droplet infection from = Air car 12 hours Shower. 
usually 1¢days sose sud mouth; direct and scrub. Change clothes. 
or indirect contact. Soil linens. 
Smallpox Variola 3 to 18 days: Direct or imdsrect Scrub car. Bure Burn clothes. 
usually 10 to comact. lineas . Re-vacciaate all 
12 days exposed persons 
immediately . 
Spinal meningitis or Meningococcus 3 to 7 days Droplet infection Air car 12 hours. Shower. See M.D. 
Cerebro-spinal meningitis from sos¢ and mouth Laveder clothes. for possible 
fever of patiems or carriers. medication. 
Typhoid fever Eoeric fever 10 a 85 days Fecal contamination Air car 12 hours. Wash hands and face. 
of food. water. or Soil linens if 
milk. contaminated with 
otine or feces 
Tuberculosis Koch's disease Varies Infected sputum. Use sputum cups Avoid close 
or TB and bura. Scrub faciel contacts. 
car. Boil clothes 
and lineas. 
Syphilis Lues VD 3 weeks Usually sexual Air and lawader Wash hands. If 
comact. livens. (No special sctatched call M.D. 
car care. 
Infamile paralysis Poliomyelitis 7 to 14 days Uncertain: Air car 12 hours. Shower. Change 
possibly nose and Launder linens. clothes. 
throat. Wash equipment with 
soap and warm water. 
Hepatitis Serum hepatitis 10 to 14 days infected bicod . Alr car 12 hours. Wash hands, 
or Infectious Boil limens if 
hepatitis coataminated with 
: blood or feces. 


* When a car is being “asred,” it 1s not to be in service. To “scrub car™ means to wash the entire inside of the squad car with soap 
and water. 


** In all of these conditions, except syphilis, the squadmen should use cloth, contagious-disease masks. 
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POISONS 


DEFINITIONS 


Demulcent: An agent that will soothe a 
part. (Olive oil, glycerin, milk) 
Emesis: Act of vomiting 
Emetics: Materials that produce vomiting 
Extremities: Usually refers to the arms 
and legs 
Gastric: Pertaining to the stomach 
Lavage: To wash out a cavity (stomach) 
Stomach tube: Refers to a stomachpump. 
Squadmen never use these. 
SQUADMEN’S CARE 

The United States Pharmacopeia U.S.P ) 
encourages all manufacturers of poisonous 
material to print the antidote on the con- 
tainer. Look for such information first 
and carry out instructions if possible. 


Figure 21 lists telephone numbers for 
centers in Ohio that provide emergency 
information about poisons. Figure 22 de- 
scribes counterdoses ,or many poisons . 

If a victim is unconscious, do not try to 
give fluids. If he is even a little dizzy or 
resistive, be cautious in trying to dilute 
the stomach contents. 

If you are to dilute the substance in the 
stomach and cannot obtain the antidote, use 
water. Dilution, or washing out of the 
stomach, can be carried out enroute to the 
hospital. Have the radio dispatcher notify 
the hospital that you are coming. 

Squads should carry a carbon dioxide- 
oxygen mixture, but the mixture should be 
used only on a physician’s prescription. 
He can prescribe in person, in writing, or 
by phone. 


age and weight of the patient. 
LOCATION FACHITY 
AKRON 


561 S. 17th St. 


| 635 N. Erie St. 


: lori 
saccuin of ths sasveas 4 tua cestcalac egoae ogead: (3) The time of ingestion; (4) The 


The Academy of Medicine of Cincinnati 


320 Broadway 

CLEVELAND Cleveland hendee: of Medicine CE 1.4455 
10525 Carnegie Ave. 

COLUMBUS Children’s Hospital CL 8-9783 


Toledo Health Department 


| YOUNGSTOWN Emergency Room Dept. RI 6-7231, EXT. 220 
| St. Elizabeth Hospital 
; 1044 Belmont Street 


253-7111, EXT. 78335 


LA 2.3411, EXT. 246 
FA 3-5531, Ext. 226 


CH 4-1961—{Day) 
EV 5-4661—(NIGHT) 


Courtesy American Druggist 


Figure 21 


Poison information centers in Ohio. 
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© Send for a doctor — immediately. 
e atin the, paslois “ares. 


® While waiting for physician, give 
appropriate counterdote below, 


@ But do not force any liquids on the 
patient — if he is unconscious. 
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American Druggist COUNTERDOSES For The Home 


@ And do not induce vomiting if po- 


tient is having convulsions. 


To Find the Correct Counterdose 
@ In one of the lists printed ot left, 


find substance causing the trouble. 


@ Next to that substance is a number. 
This refers to counterdose bearing 
same number in the section below. 


Keep all poisons and medicines out of reach of children 


Induce vomiting with on 
emetic such os 

© Finger in throot, or 

* Tablespoon of mustord in 
halt glass of water, or 

© Syrup of ipecoc, or 

© Solt & warm water, 


© Faally, give gloss of milk. 


B+ induce vomiting. {See #1} 

* Give 2 teaspoons of 
sodium bicarb in a glass 
of warm woter. 


© Give 2 toblespoons vinegar 
in 2 gtasses of water. 

© Give white of 2 raw eggs 
or 2 ounces of alive oil. 

* Do NOT induce vomiting! 


SB * Give gloss of milk or 


universat ontidote. (See #2) 


¢ 2 tablespoons epsom salt 
in 2 glasses of water. 


¢ Keep patient awake, 


EB * Carry victim into fresh oir. 
¢ Make patient lie down, 
© Hot coffee or strong te. 


* Give glass of milk, or 
give “'yniversal antidote” 
(obtoin from drug store 
and keeg on hend at home) 

induce vomiting. (See #1} 


© Induce vomiting. (See #1) 

© Then give 4 oz mineral oil. 
Positively do NOT give 
vegetable or animal oil. 

* 4 oz hydragen peroxide. 

* Tablespoon sodium bicorb 
in quart of warm water, 


¢ Give a gloss of milk. 
¢ Hot coffee or strong tea 
plus white of row egg. 


B * Induce vomiting. (See #1) 


¢ Give 2 sablespoqns epsom 
salt in 2 glasses of woter. 


* Give 2 tablespoons of milk 
of magnesia, 

* Give gloss of milk. 

* Induce vomiting. (See #1) 


BA > Give woter or milk. 


© Give 2 oz vegetable oif. 
* De NOT induce vomiting. 


Figure 22 


Counterdoses for common poisons and overdoses. 


induce voniting, (See #1) 


* Give 2 tablespoons epsom 
salt in 2 glosses of water. 

© Then give large quantities 
of hot coffee or strong teo 
{instant or regulor). 


a ° Give glass of milk or 


universol ontidote. (See #2} 
* Induce vomiting. (See #1) 
© I ounce of epsom salis in 
@ pent of woter. 


© Give a glass of milk. 

© Induce vomiting. (See #1) 

* Tablespoon sodium bicarb 
in quart of worm woter, 


i/g induce vomiting. (See #1) 


* Then give 2 ounces of 
costor oil. 

© Next give gioss of milk or 
whites of 2 raw eggs. 


4 © Give glass of milk of 


universal antidote. (See #2) 
© Inquce vomiting. (See #1} 
© Give artificial respirotion. 
¢ Keep patien) quiet. 


¢ Give 1 oz milk of magnesia 
in targe quantity of water, 
* Do NOT induce vomiting! 


Courtesy American Druggist 
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PROPER EXAMINATION 


People who have not been trained sometimes wrongly think that a victim is under the 
influence of alcohol, when actually he needs medical care. Squadmen should not accept 
the opinion of a casual bystander that a victim is "drunk" but should examine carefully for 
symptoms of diabetes, epilepsy, and other conditions. 


UNCONSCIOUS PERSONS 

DEFINITION SQUA DMEN’S CARE 
Unconsciousness is the state of being in- Check the victim for any difficulty in air i 
sensible or without conscious experiences. exchange. If difficulty is noted, you must 
do the following: 


CAUSES 


. Check 
To describe here all the causes of uncon- 1. Check his air passage. If a good air 


sciousness in not feasible; they are too 
many and too complex. 


ESSENTIAL POINTS TO REMEMBER 


1. The air passageis usually poor at some 
time during the iilness. 

2. The inhaling of any foreign material may 
cause death. 

a. Check closely for any foreign mate- 
rial in the patient's mouth. 

b. Check closely for any vomiting which 
may bring foreign material to the 
mouth from the stomach. 

3. Since a state ofunconsciousness means 
that all body functions are impaired, 
respiration may be slower. 

4. Always remember that the unconscious 
person is breathing, while the asphyx- 
jated person is unconscious and not 
breathing. 


passage is needed, the squadman must 
insert a plastic, hard rubber, metal or 
improvised airway immediately. This 
will keep the paralyzed tongue out of the 
way of the windpipe. The unconscious 
person can still have a gag reflex. 

If there should be any sign of gagging on 
the airway, remove it immediately. Do 
not cause the complication of vomiting 
with the airway. The squadman can then 
lift up on both sides of the angle of the 
jaw to create a good air passage. 


. If there is any sign of vomitingor cough- 


ing up of any foreign material , the victim 
must be turned on his side immediately . 
This will facilitate the flow of any foreign 
materials out of the mouth. 


. It is always a safe practice to support 


these people with a flow of oxygen. If 
they should stop breathing, resuscitate 
them. 
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DIABETES 


DEFINITION 


Diabetes is a chronic disorder of the 
metabolism, the basis of which is an in- 
ability of the cells to use sugar. Thisdefect 
probably is due toa deficiency of insulin 
production by the cells of the pancreas. 
The diabetic can go into either oftwo con- 
ditions: diabetic coma or insulin shock. 


(A) DIABETIC COMA 


This condition is caused by the incom-~ 
plete oxidation of fatty acids, which pro-~- 
duces acetone bodies and is common in 
uncontrolled diabetes. 

Clothing of any person in a coma should 
be checked for a card which states that he 
is a diabetic. Relatives or friends may 
volunteer the information. 


SIGNS OR SYMPTOMS 


1. The victim can be confused and unable 
to cooperate. ; 

2. Nausea and vomiting may be present. 

3. The breathing is characterized by very 
deep, yet not labored respiratory move- 
ments. There is no evidence of obstruc- 
tion of the air passages or any blueness . 

4. The skin is dry and cold. 

5. The breath has a sweetish or fruity odor 
which is acetone. 


SQUADMEN’S CARE 


Since this victim needs insulin and the 
squadmen are not permitted to administer 
it, transport him to a hospital immediately . 
He requires careful, expert, and immedi- 
ate attention from a physician. 


(B) INSULIN SHOCK 


Insulin shock is likely tooccur in a 
diabetic when, for any reason, the blood 
sugar falls. It results usually from the 
omission ofa meal or the vomiting of a meal 
after taking insulin. Some attacks follow 
undue exertion. The majority of attacks 
occur in the morningand in the early eve- 
ning. An individual whose store of blood 
sugar is depleted as a result of emotional 
excitement, exertion or exposure to cold 
has an increased sugar tolerance and re- 
acts toinsulin with a comparatively greater 
blood-sugar drop than would otherwise be 
the case. He is, therefore, a candidate for 
insulin shock; that is, he is temporarily 
insulin-sensitive. 


These reactions begin in five to twenty 
minutes following an injection of regular 
insulin, but not for several hours after 
other types are given. The symptoms and 
signs should be familiar to every squadman. 


SIGNS OR SYMPTOMS 


1. General muscular weakness, together 
with mental confusion 

. Restlessness 

. Profuse sweating 

. Dizziness 

. Pallor of flushing of the face 

6. Trembling 


7. Hunger pangs in the upper stomach 


nm & No 


The victim may lapse into a coma. 
Some victims’ blood sugar lowers so rap- 
idly that the symptoms progress almost 
without warning to those of eplleptiform 
convulsions . 


> 
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SQUADMEN’S CARE 


When the warning symptoms appear , the 
victim should take a drink containing sugar 
or consume a piece of candy at once. All 
persons taking insulin should carry sugar 
in some form in their pockets. Such sugar 
checks the reaction within a few minutes. 
If the sudden attack progresses to convul- 
sions, care for the victim as you wouldany 
convulsing person. 

If untreated, a reaction may result in 
death, but this seldom occurs. These 
people should be transported as soon as 
possible to the closest emergency room. 


CRITICAL QUESTIONS 


Two questions that can be asked of the 
diabetic to determine which state he might 
be entering are as follows: 


1. Have you eaten today? 
2. Have you taken your insulin today? 


If the person has taken his insulin and 
has not eaten, he is going into insulin shock . 
If he has eatenand has not taken his insulin 
he is entering diabetic coma. These two 
questions should be memorized and be 
ready for use atanytimeby the squadman. 


EPILEPSY 


DEFINITION 


Epilepsy is a disease characterized by 
attacks of loss of consciousness, with or 
without convulsions. Some of the most 
pronounced epileptics have few convul- 
sions - possibly none at all - while violent 
convulsions, in every way similar to those 
of epilepsy , may be due to other conditions. 
The mildest cases oftrue epilepsy also may 
have no true convulsions , but merely attacks 
of momentary unconsciousness, although 
these have the same significance as the 
most violent seizures. 

The epileptic attack should be called a 
seizure - never a “fit.” 


SQUADMEN’S CARE 


Cool presence of mind and prompt action 
are important in caring for any type of 
convulsion. One ofthe first steps indicated 
is to insert some object between the victim's 
teeth toprevent him from bitinghis tongue. 
This cannot be done during a seizure, but 
should be carried out when it appears that 


the victim will be eatering a seizure mo- 
mentarily. 1f the victim is experiencing a 
series of seizures, the mouth gag can be 
inserted during the relaxed state between 
seizures. 

An effective mouth gag can be fashioned 
quickly by binding together several tongue 
depressors with adhesive tape, wrapping 
one end with gauze. (See Figures 23 and 24.) 
This gag should be placed between upper 
and lower teeth at the back of the mouth. 
Never put your fingers in an epileptic's 

th. 
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Figure 23 


To make a padded tongue blade, tape two 
large tongue blades together with %-inch 
tape. Also needed is a 4x4 compress. 
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Figure 24 


The compress is wrapped completely around 
one end of the tongue blades and made 
secure with two pieces of '%-inch tape. 


The victim should be stretched out full- 
length on the floor or a bed. The clothing 
around his neck and chest should be re- 
moved or loosened. His movements should 
be guided to prevent him from injuring 
himself, 


Victims sometimes become quite blue 
and may not breathe for longperiods. This 
is not usually a problem, as they will start 
tobreathe as soon as the relaxation period 
starts after the initial attack. 


The head of the epileptic should be pro- 
tected at alltimes. This can be accom- 
plished by placing some soft material under 
his head. It is not at all uncommon for an 
epileptic to receive a fractured skull during 
his seizure due to strikinghis headon hard 
objects. 

Never apply restraint. The duration of 
the convulsion and the general reaction 
following it should be observed and included 
in the notes for the doctor. Most epileptic 
victims following a seizure will go intoa 
deep sleep. Close observation should be 
kept for the few who will have maniacal or 
homicidal tendencies. 

The squadmen should make a victim 
comfortable and move him as needed, He 
should then be taken to medical attention. 
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STROKE 


DEFINITIONS 


A stroke is loss of consciousness and 
paralysis due tohemorrhage into the brain 
or spinal cord which forms a clot cutting 
off the blood supply. It is often called 
apoplexy or a stroke of paralysis. 


Cerebral hemorrhage (escape of blood 
into the tissues of the brain) generally 
occurs inelderly victims who have had high 
blood pressure for some time. 


Arteriosclerosis (hardening of the ar- 
teries) with a low blood pressure often leads 
to a cerebral thrombosis (a blood clot ob- 
structing a blood vessel) in which the onset 
is gradual. There may be a feeling of 
numbness in one extremity, mental con- 
fusion, andinability to concentrate. Later 
the victim may lapse into unconsciousness 
with or without paralysis. 


SQUADMEN’S CARE 


1. Elevate the victim's head slightly. 


2. Place cold cloths or ice bag on victim's 
head. 

3. Do not movethevictim anymore than is 
necessary. 


4. Donot attempt to give the victim anything 
by mouth and do not give stimulants. 


5. Give oxygen by mask as an inhalator; if 
the victim should stopbreathing, the use 
of the resuscitator should immediately 
be initiated. 


6. Constant watch by the squadmen must be 
maintained at the side of any breathing, 
unconscious victim. You must espe- 
cially facilitate a good air-way in a 
stroke victim, as they are prone to 
accidental asphyxiation. 

7. Transport as soon as possible. If the 
hemorrhage is massive the victim may 
die within a short time. 
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GENERAL INFORMATION ABOUT HEART ATTACK 


CORONARY THROMBOSIS Although a heart attack itself is sudden, ul 
it is the result ofatherosclerosis: a slowly i. 
DP 2 Usually a “heart attack" means an acute developing disease process of the coronary 
condition that doctors cal! coronary throm - arteries. Atherosclerosis causes most 3 
; bosis. It is a sudden blocking of one of the heart attacks and the chest pain called 
ine coronary arteries: the arteries that supply angina pectoris. It is a form of arterio- 
i the heart muscle with blood. sclerosis (hardening of the arteries). | 
(See Figure 25.) 
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The main coronary arteries with their many branches come down over the top of the heart 
like a crown (corona) and send tinier branches or twigs down into all parts of the heart 
muscle to supply it with oxygen-carrying blood. 
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In atherosclerosis, the passageway 
through the arteries becomes roughened 
and narrowed by fatty deposits that harden 
into patches along the inner lining of the 
artery. This process has been compared 
to the formation of lime deposits in a water 
pipe. Around the patches scar-like fibrous 
tissue forms in the artery wall so that the 
channel is narrowed and there is less room 
for blood to flow through. 

(See Figures 26A and B.) 
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Courtesy Americon Heart Assoc, 
Figure 26A Figure 268 


Figure 26A shows a cross-section of a 
normal artery greatly enlarged. Figure 26B 
shows deposits found in the inner lining. 


A blood clot canform in an artery nar- 
rowed byatherosclerosis. This blocks the 
channel and cuts off the blood flow to the 
part of the heart supplied by the artery. 
(See Figures 27A and B.) 


Courtesy American Heart Assoc. 


Figure 27A Figure 27B 


Deposits harden, then a blood clot blocks 
the narrowed channel. 


When a clot (thrombus) cuts off the blood 
supply toa section of heart muscle, the 
result is a heart attack. Physicians call it 
a coronary thrombosis, coronary occlu- 
sion, or myocardial infarction. The usual 
symptoms are: 

1. Severe painful sensation of pressure 
under the breastbone, often lasting for 
hours. (Mild attacks are sometimes 
mistaken for acute indigestion .} 

2. Sudden intense shortness of breath 

3. Sweating 

4. Loss of consciousness (occasionally) 


COLLATERAL CIRCULATION 


Luckily the coronary artery system has 
a life-saving method of growthand repair. 
When some ofthe coronary arteries become 
narrowed hy the gradual development of 
atherosclerosis so that they cannot carry 
enough blood to the heart muscle, nearby 
arteries get wider and even open up tiny new 
branches to deliver blood to the area of 
muscle that needs it. This is called col- 
lateral circulation. 

This collateral or substitute circulation 
often develops while the main coronary 
arteries are becoming narrowed. This 
explains why. many ofus who have narrowed 
arteries are not troubled with angina pec- 
toris or heart attacks. Once a heart attack 
occurs, the development of the collateral 
circulation may help the heart to mend 
itself. 


RECOVERING FROM CORONARY THROMBOSIS 


When a clot suddenly shuts off the supply 
of blood to a part of the heart muscle, the 
central part of the area deprived of blood 
may die. The affected area must heal to 
form strongscartissue. At thesametime, 
a new blood supply to the area develops by 
means of the collateral circulation just 
described. (See Figures 28 and 29.) 
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Treatment is aimed at giving the heart 
time to mend itself. Even though the pa- 
tient feels well after the first week, he must 
continue to rest inbed or chair to give the 
heart time to heal. 

The time required for the patient to get 


Coronary Heart Disease 


4 days after the attack 


Courtesy Americen Heart Assoc. 


Figure 28 


White cells are clearing away the dead 
tissue. Scar tissue is beginning to form at 
the edges of the damaged area (just below 
the clot). The patient must remain quiet 
because during the first two weeks or so 


there is danger that this weak spot will 
rupture, 
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back on his feet will depend on the extent of 
the heart injury, the rate of healing, and 
whether or not complications develop. 
Although medicines are helpful, the pa- 
tient’s cooperation and understanding play 
a large part in his recovery. 


Coronary Heart Disease 


8 weeks or so after the attack 


Courtesy American Heart Assoc. 


Figure 29 


Tough scar tissue has fonaed. The patient 
begins to resume activities. He must keep 
his weight down, avoid severe mental and 
physical strain. Moderate physical activity 
is encouraged. 
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MOST PATIENTS RETURN TO WORK 


Most patients are able to continue with 
iheir usual job once they have recovered 
from a heart attack. Some may have to 
make job adjustments and changes in their 
1 -nner Of living. The patient who has had 
a heart attack is advised to: 

1. Keep his weight down. 

2. Eat frequent small meals rather than a 
few heavy meals. (Digesting a heavy 
meal makes heaw demands on the heart.) 

3. Get plenty of rest and take moderate 
exercise. 

4. Avoid overexertion an“ werexcitement. 
Sometimes a patient who has recovered 

from a coronary heart attack has anginal 

pains. (See below.) This is a signal for 
him to consvit his doctor. 


HOW TO HELP IN CASE OF A HEART 
ATTACK 


1. Call the doctor at once. 

2. Help the patient take the position that is 
most comfortable for him. (This will 
probably be halfway between lying and 
sitting. He usually cannot breathe com- 
fortably if he lies flat.) 

3. Do not attempt to carry or lift a patient 
without the physician's supervision. 

4. Loosen tight clothing such as belts and 
neckties . 

5. See that the patient does not become 
chilled, but do not induce sweating with 
too mary blankets. 

6. Do not give stimulants such as whiskey 
or brandy. 


ANGINA PECTORIS 


Angina pectoris is a severe chest pain 
that signifies that the heart muscle is not 
getting enough oxygen through its blood 
supply. It usually means that some of the 
coronary arteries have become sonarrowed 
by atherosclerosis that they do not let 
enough blood through to supply the demands 
of the heart muscle. 

The individual may complain of severe 
chest pain with a sensation of oppression 
under the breastbone or strangling. The 
pain may be accompanied by numbness and 
often spreads to the left shoulder, arm, or 
hand. This is a typical anginal attackor 
episode. it is usually brought on by effort 
or excitement, or after aheavy meal. The 
pain does not last long. Asa rule, it is 
relieved within a short time by rest or by 
nitroglycerine tablets. 

Sometimes anginal pains occur in per- 
sons who have recovered from a heart 
attack. Sometimes they occur in people who 
never had a heart attack and who may never 


have one. However, chest pain may be due 
to other causes. It should always be zre- 
ported to a physician. 


LIVING WITH ANGINA PECTORIS 


The same process ofcollateral circula- 
tion that increases the blood supply to the 
heart muscle after a heart attack can also 
come to the aid of the patient with angina 
pectoris. Given time, some branches of 
the coronary arteries may enlarge and new 
branches open to deliver enough blood to the 
neart muscle to enable the individual to 
carry on his usual activities. 

That is why most persons can be com- 
fortable and lead productive lives even 
though they must cope with angina pectoris . 
Each case is individual; only the patient's 
own doctor can determine the course he 
should follow and the medicine he should 
take. 
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Regulating habits oflife is important in 
controlling anginal attacks. Physician and 
patient must work out a program together . 

As a rule, patients who have had angina 
pectoris should avoid overexertion, rush- 
ing, worrying, intense cold, and over- 
weight. They are advised to eat four small 
meals daily rather than three heavy meals, 
and should rest twenty minutes or so after 
eating. 
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Certain drugs are helpful, too. The 
physician almost always prescribes nitro 
glycerinetablets. The patient is told to let 
a tablet dissolve under the tongue to relieve 
the pain of angina. Often, if he expects to 
be in 2 difficult or exciting situation, the 
patient is toldto takea tablet beforehand to 
avoid an attack of anginal pain. 


TECHNICAL INSTRUCTIONS FOR SQUADMEN 
CONCERNING CORONARY ATTACK 


THE TISSUES INVOLVED 


The bloodvessels of the body are made 
up of three layers: (1) an outer protective 
layer, (2)a muscular center layer and (3) a 
smooth innerlayer. The center muscular 
layer is the one which is most highly in- 
volved in the coronary heart attack. 


BLOOD SUPPLY SHUT OFF 


A person who experiences fear or pain 
becomes very tense; all his muscles tend 
to tighten, The pain that a victim experi- 
ences due to the formation of a clot within 
the coronary artery, and associated fear, 
cause the muscular layer of the blood ves- 
s+1s around the clot toclamp down. If this 
muscular layer does not relax, blood will 
be unable to pass the affected area. The 
part of the heart that is involved will die. 


It follows then that it is of the greatest 
importance to do everything possible to 
help a victim to relax. 


SYMPTOMS 


The following symptoms will be ex- 
hibited by a heart attack victim. 


Severe Pain - This pain will be over the 
front of the chest. It may radiate to the 
shoulder, arm, and hand. The victim may 
complain of pain or just a numbness in the 
above-mentioned parts. 


Shortness of Breath - This is a usual symp- 
tom for any heart victim. Shortness of 
breath is due to the diminished supply of 
blood tothe lungs. This is avery dramatic 
and severe symptom. 


Apprehension or Fear - This is due to the 
pain and the thought | of impending death. 
The face will show fright, and the eyes will 
be opened wide. 


Activity and Restlessness - The victim 
‘Will continuously try to move about and will 
try to get up. if heis ableto be up, he will 
pace up and down, 


Shock - Allof the symptoms of shock may 
be evident. Actually, some victims are in 
shock during the entire attack. 


Passing Out - This may occur in the begin- 
ning or later in the attack. It sometimes 
is the first sign and will be followedby the 
other symptoms mentioned. 
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SQUADMEN’S CARE 


Severe Pain - For heart attack victims, 
physicians administer medicine which not 
only relieves painbut which also relaxes 
the victim as well as the muscle layer of 
the blood vessel around the clot. Squad- 
men are not permitted to give medication. 
However, if the patient is under medical 
care the squadmen may. assist in admin- 
istering prescribed medicine whichis car- 
ried by the victim or is in the household. 
The squadman canalleviate coronary attack 
pain by carrying out the steps described in 
the following paragraphs. 


Shortness of Breath - The victim should be 
given oxygen in the highest coucentration 
possible. The coronary victim is often so 
afraid and desperate that he will fight the 
squadman who approaches with the mask, 
since the victim feels that the mask will 
smother him. Do not fight with the victim. 
This oniy causes the victim's fear to be- 
come greater, and in turn, his condition 
more critical. 

If the victim will not take oxygen by 
mask, disconnect the mask from the outlet 
and hold the outlet under the victim's chin 
or in front of his nostrils. In this way the 
victim will be given a high concentration of 
oxygen which will tend to make him rest 
more easily. 


Apprehension or Fear - The three big 
words in squadman care at this time are, 


"Talk to him." Tell him exactly what will 
be done and why. Understanding what is 
being done will tend to alleviate his fear 
and thus make him relax. The result for 
which one should strive is the relaxation of 
themuscular layer of the involved coronary 
artery. 


Activity and Restlessness - There are three 
words to remember in the care of thevic- 
tim in this condition: "Do for him." Every 
effort should be made to keep a heart vic- 


tim from being active or restless. Being 
active will put additional stress on his 
heart. The squadman must not allow the 
victim to move more than is absolutely 
necessary. The victim must be kept at rest. 


Shock - The care of a heart victim under 
shock is somewhat different than usual. 
The three important words to remember 
are (1) heat, (2) position, and (3) fluids. 


1. Heat - - Conserve body heat by use of a 
blanket, but do not make the victim too 
warm. If the victim experiences a 
smothering effect from the blanket, do 
not put the blanket further up than is 
comfortable. Do not fight the victim. 


2. Position ~ The victim should be placed 
in the most comfortable position pos- 
sible. Some victims will feel best lying 
flat, others in a partial or definite sit- 
ting position. Do not fight with them. 
Care for and transport the victim in the 
most comfortable position possible. 


3. Fluids - Give only small amounts of 
water to sip, or just moisten the victim's 
lips. If a victim is given too much fluid, 
it may causehim to vomit. This inturn 
will place an additional strain on his 
heart. The water should not be ice 
water. 


Passing Out - If this should occur during 
care of the victim, keep a careful watch of 
the victim’s air passage. If the victim 
should stop breathing, apply artificial res- 
piration immediaiely, unless mechanical 
respiration equipment is set up ready to be 
used. If artificial respiration is applied, 
it should be replaced by mechanical respi- 
ration aS soon as the equipment can be 
checked and put in service. 


COMMON SQUAD EMERGENCIES 77 


TRANSPORTATION 


In the care of coronary victims it has 
been stressed that everything possible 
shouldbe done to make the victim comfort- 
able and to keephim at rest. Transportation 
ofa victim should be carried out at a mod- 


erate speed withnosiren. It is obvious that 
a fast trip to the hospital witha blaring siren 
would not contribute to the well-being of the 
victim, since it would probably cause him 
additional fear. The use of oxygen during 
transportation of heart victims is often very 
desirable, since it makes breathing easier . 


CHRONIC HEART FAILURE 


CAUSES 


Chronic heart failure is usually due to 
old age or to a former heart condition that 
has weakened theheart. Actually, the con- 
dition is a weak heart. 


The heart is unable to do its usual work. 
With the lessened supply of blood and poor 
blood pressure, the victim will have the 
following symptoms: 

1. Wet respiration (noisy) 

2. Swollen feet and hands caused by fluid 
in the tissues 

3. Continuous fatigue 


The swollen feet and hands are due to 
the poor circulation. The waste products 
or materials given off by the body are not 
carried away from the feet and hands, since 
the blood pressure from the weakened heart 
is too poor to push these waste products 
back up to the heart. These products are 
then pooled in the tissues of the feet and 
hands. 


With the continual pooling of this waste 
material, the circulation is further im- 
pairedand causes more strain onthe heart. 
The heart tries to pump faster and harder 
and, then, actually tires out or fails. 


SYMPTOMS 


Severe Fatigue - Thevictim may hardly be 
able to move around. He may be scarcely 
able totalk. He may look like a person who 
has just run a long distance. 

Shortness of Breath - The shortness of 
breathis due tocongestion in and poor cir- 
culation to the lungs by the heart in failure. 
Since it does not pump enough blood to the 
lungs, enough oxygen is not supplied to the 
body. Therefore, the body has a constant 
need for adequate oxygen. The victim will 
have long inspirations and long expirations . 
They will be slow at times and fast at other 
times. The victim will also have “noisy“ 
respirations due to the poor circulation to 
and congestion in the lungs. 
Swelling of Hands, Ankles, and Feet - This 
Swelling is due to the accumulation of the 
body waste products in the tissues. 

Shock ~ The victim will be in a condition 
of shock during the attack; he will exhibit 
extreme perspiration. 


SQUADMEN’S CARE 


Severe Fatigue - Since any activity on the 
part of the victim will cause the attack to 
become worse, the squadman should at- 
tempt to anticipate the victim's every need 
sothat it willbe unnecessary for the victim 
to move. 
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Shortness of Breath - Oxygen should be 

used. This type of victim will exhibit oxygen 

hunger rather than fear or avoidance of it. 

Noisy Respiration - This condition can be 

overcome somewhatby thesquadman using 

the following procedure if the inhalator in 
service contains a breathing bag. 

1. When giving the victim oxygen, let the 
inhalator bag fill to its capacity. 

2. On the next inspiration, squeeze the in- 
halator bag, keeping the face piece snug 
to the victim's face. 

3, Keep up this procedure, if possible, 
until the victim is under medical care. 
This practice will cause the oxygen to 

push the excess fluid in the air sacs of the 
lungs back into the circulating blood. If 
the inhalator does not contain a breathing 
bag, it will be impossible to carry out the 
procedure, 


Shock - The usual shock care must be 
varied for this particular condition. 


i, Heat - Because of the usual old age of 
the victim, do not chill him. Cover the 
victim and conserve body heat. Do not 
over-heat him. 


2. Position - The victim will want to stay 
in a position in which his chest is ele- 
vated, or in an actual sitting position. 
Do not force him to lie down; the fluid 
in his lungs can cause him to drown, 


The chronic heart failure victim us- 
ually has lived with his condition for 
years. He may even sleep in a chair, 
so that his chest will be elevated at all 
times, 

3. Fluids - Give only small amounts of 
water, The victim will usually want 
his lips moistened, 

After the victim is prepared for trans- 
portation, try to keep him comfortable at 
all times. If his head and chest must be 
lowered for a short time to carry out trans- 
portation, explain this before doing it, 
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CHAPTER IX 
THE MENTALLY DISTURBED PATIENT 


INTRODUCTION 


Many mildly disturbed persons are about us daily. It is only when their actions are 
especially unusual that attention is brought to them. 

On many occasions the emergency squad is called to attend someone who is behaving 
oddly. lt is paramount that the squadman remember he is to assist dlsturbed people and 


not judge or punish them. 


This chapter will be divided into two sections. One describes the care of victlms who 
are emotionally disturbed because of disasters andaccidents. The other describes victim 
care for the more usual emotional disturbances that the squad might see. 


CARE OF EMOTIONALLY DISTURBED PEOPLE 
IN LARGE-SCALE EMERGENCIES 


The American Psychiatric Association 
has divided the reactions to large-scale 
emergencies into5 categories: (1) normal 
reaction, (2) individual panic or blind flight, 
(3) depressed reaction, (4) overly actlve 
response, and (5) bodily reaction. Each 
squadman must understand these individual 
reactions to an emergency and how to cope 
with them. 


NORMAL REACTION 


Symptoms - The experienced’squadman has 
often seen this reaction to emergencies. 
In fact, a squadman himself may have a 
normal reaction to an emergency. The 
signs of this reaction are trembling, pro- 
fuse perspiration, nausea, and weakness. 
A victim may be confused. He may experi- 
ence what is sometimes called "temporary 
state of shock.” 

Squad Care - Reassure these people. Ifyou 
encourage them often, they usually wil! 
recover ina short time. They then may 
be able to assist the squadmen, in the case 
of a large-scale emergency. 


BLIND FLIGHT OR INDIVIDUAL PANIC 


Some laymen describe this disturbance 
as “running wild.” 


Orderly Exit - It is not thought co be panic 
ifa person or group remove themselves 
in an orderly way from a dangerous or 
supposedly dangerous situation. A good 
example of proper control ofpanic is fire- 
drill practice in schools. If children did 
not practice orderly exits, many might 
panic in a real emergency, causing the 
whole class or school to panic. But be- 
cause of practice drills there is a quick, 
orderly, normal reaction. 


mptoms ~- There are a variety of symp- 
toms of individual panic. The victim may 
attempt to flee from the scene. Squadmen 
have found uninjured persons running about 
a scene or away from it. The victim may 
lose all judgment. He may want to do 
unreasonable things at the scene which 
could be done later. He may weep uncon- 
trollably. This sign may come on with 
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little stimulus. For example, at the scene 
ofa home accident someone may be running 
about wildly and weeping. It may later be 
found that this victim is not part of the 
family , but a distant neighbor who happened 
by and reacted to the injured person in this 
way. 

Squad Care - Be firm but gentle at first. If 
the victim is so upset that he might cause 
other people to panic, he should be isolated. 
This may require the effort of several 
people. 

Apanic-stricken victim sometimes can 
be isolated in the emergency squad vehicle 
or a police car. If there are injured per- 
sons involved, another squad should be 
called to take the person suffering from 
individual panic to the hospital. To put this 
victim in the same vehicle with severly 
injured people could increase the shock of 
the injured. 


To bring the person with individual panic 
under control upon your arrival may have 
a reassuring or calming effect upon many 
other people. This will contribute to better 
patient care for all concerned. 


Do not strike the panicky victim, or 
slap him, or throw cold water on him. 
These methods have been found to be of 
little help. 


DEPRESSED REACTIONS 


Symptoms - In the midst of a badaccident 
scene or disaster, this victim may behave 
as though there is no one around him. He 
seems tobe "in anothe: world". This be- 
havior has been witnessed many times at 
large-scale accidents such as explosions, 
tornadoes, train and bus accidents, etc. 

The accident is more than the victim 
can take mentally, so he shuts the outside 
world out. He may have a vacant expres- 
sion, showing no emotions. He may sit 
or stand without moving or talking. 


Squad Care - Do not rush this victim of 
depression. Your contact must be gentle. 
Try to get the victim totalk. Askhim what 


happened . 


Finding a routine, simple job for him 
might help to bring him back to normal. 
He might help you with simple jobs in caring 
for patients, such as holding a flashlight, 
bandages, reports, etc. Ina short time 
he may realize that the disaster is not as 
great as it seemed, or that he is making a 
positive contribution by helping the squad- 
men. 


Do not tell the victim to "snap outofit." 
Do not fee] resentful toward him or show 
resentment. Do not pity him verbally. 


OVERLY ACTIVE RESPONSE 


Symptoms - This person will be exploding 
with energy and ideas at the scene. He 
cannot sit or stand still. He will jump from 
job to job, hardly ever finishing one. He 
may joke inappropriately, talk very rapid- 
ly, and be argumentative. 


Uponarrival, the squadmen may at first 
think this person is being helpful, but in a 
short time it will be found that his activ- 
ities are useless. 


By insisting on their own ideas and going 
from one place to another, these acutely 
active victims may be a source of opposi- 
tion to your sound, practiced rescue and 
emergency procedures. 


Squad Care - Under proper supervision 
these victims can become somewhat com - 
posed. 


Do notagree with them. Tell them that 
the rightness or wrongness of your order 
canbe dealt with later. These persons are 
the first to find fault with anything, and may 
be very disturbing to the squad members 
if not supervised. 


MENTAL PATIENTS §1 


Their need for physical activity is very 
urgent. Find jobs for them that use phys- 
ical activity. 


Give them some personal attention. 
Talk with them for a short time. If they 
think they are “on your side", they will be 
of some help to you. 


Do nottell them that they “should not feel 
the way they do." 


BODILY REACTIONS 


Symptoms - These reactions are different 
from the normal reactions described in this 
section. The symptoms include severe 
nausea and vomiting. Victims may also 
lose the ability to move their limbs. Loss 
of sight, hearing, or speech may also occur. 
These are forms of conversion uysteria: 
the victims sub-consciously convert their 
anxiety to a part of their body. 


Do not assume that someone who shows 
symptoms of conversion hysteria is not 
physically injured, until he has been ex- 
amined thoroughly. 


Squad Care -If a victim believes that a part 
of his body is injured, treat it as though it 
is. A splint or other measures may help 
temporarily . 


Show the victim that you are interested 
in helping him. 


Sometimes having a job will help him to 
forget his disability, and this may lead to 
recovery and use of the part. 


Do not blame or ridicule the victim. 
Conversion hysteria is not under conscious 
control. 


Do not tell him that there is nothing the 
matter withhim. A victim can be function- 
ally blind or paralyzed, even though the 
involved structure is uninjured. 


SUMMARY 


In dealing with any of the five described 
kinds of reactions, the squadman must 
establish an effective contact with the dis- 
turbed person. Once this contact is made 
it is reasonably easy to help him. 


A victim may exhibit one reaction, and 
iater another. The squadmen must be able 
to care for all reactions exhibited. 


The following general approaches should 
produce positive results: 


1. Accept every person's right to have his 
own feelings. Pople do not always act 
as we Want them to. 


2. Accept a casualty's limitations (or re- 
actions) as real. 


3. Size up a casualty‘s potentialities as 
accurately and as quickly as possible. 


4. Accept your own limitations in disaster 
or accident situations. 
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COMMON MENTAL DISTURBANCES 


There are medical conditions commonly seen by squadmen, pertaining to the mentally 
disturbed patient, andnot necessarily related to an accident. Delirium tremens, hysteria, 


and amnesia are among the most common. 


DELIRIUM TREMENS 


Delirium tremens is a mental disorder, 
involving hallucinations both visual and in 
hearing, commonly called "D. T.s." 


This acute type of insanity may be 
brought on by (1) a prolonged alcoholic 
drinking spree cr a sudden withdrawal of 
alcohol, (2) an acute infectious disease, 
or (3) trauma (injury), especially fractures 
and severe crushing injuries. 


Symptoms - The victim usually experiences 
depression, uneasiness, and insomnia for 
2dayortwo. Then coarse shaking develops 
along with hallucinations, usually investing, 
nonexistent things ‘“‘seen™ . 


Squad Care - Transport the victim to med- 
ical as well as psychiatric care at once, 
S0 as to protect him and those with whom 
he may come in cortact. He may see or 
hear things that are not actually present, 
and may strike out at these imaginary oh- 
jectsor startto run from them. Squadmen 
should remember this and not assume that 
the victim is striking at them. 


Try toengage the victim in general con- 
versation. Whiletalking with him, get him 
into the squad vehicle and transport him. 
If violence is encountered, you may be 
forced to restrain him for his own protec - 
tion as well as that of the squadmen. 


HYSTERIA 


Symptoms - Hysteria is manifested in many 
ways. It may beas mildas a headache, or 
so violent that it brings on self-destruction 
or personal injury. 


The causes of hysteria stem usually from 
nervous Gisorders or a sudden psycholog- 
ical shock. Persons in a state of hysteria 
are usually not aware oftheir actions. The 
arrival of an emergency vehicle and the 
sSquadmen may cause hysteria to become 
much worse. Because of this, the proper 
approach to hysterical patients is most 
important. 


Squad Care - In your speech and movements 
try to convey a reassuring calmness. 


1. Your actions should not be hasty, but 
deliberate and meaningful, 


2. Talkto the victim softly and slowly. All 
motions should be slow and deliberate. 


3. After talking to the hysteria patient in 
order to win his confidence, arrange to 
transport him to medical help. 
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4, Many times, the victim willnot consent 
to ride in a squad car, but will go with 
members of the family in a private car. 
If the victim is quiet and acts normally, 
letting him go with members of the fam- 
ily might be the best move. 


5. If the victim is violent upon the squad- 
man'‘s arrival, the squadman must take 
precautions to prevent harm to himself 
or the victim. The method of approach 
described above may be used to get close 
to the victim. As soon as thesquadman 
isable to grasp the victim, he should do 
so, but he should first make sure there 
is plenty of additional help at hand. 
Some feel it is better to approach the 
violently ill in numbers from the very 
beginning. 


6. The squadman should try to get these 
people to medical help quickly. 


AMNESIA 


mptoms - The true amnesia victim will 
act very much like an unconscious person 
who has been suddenly awakened. The vic- 
tim may be able to give his name, but he 
willnot remember anything about his past. 
Some victims will obviously be dazed and 
will recall neither their names nor their 
whereabouts. Furthermore, the victim 
will be slow to move. 


The cause of amnesia may be either 


physical or psychological shock. Usually 
it is the latter. 


Squad Care - Transport the victim to the 
nearest medical help. He may need psy~ 
chological care. A physician will be able 
to arrange appropriate treatment for him. 
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CHAPTER X 


RESUSCITATION 
INTRODUCTION 


There are two basic methods for adminiatering artificial respiration: manual artificial 
respiration and the use of mechanical breathing apparatus. 


MANUAL. ARTIFICIAL RESPIRATION 


Over the years, different types of man- 
ual artificial respiration have been used. 
The most common reason for artificial 
respiration not working ia due to the vic- 
tim'’s tongue dropping back in the throat or 
the chin dropping down. These two prob- 
lems are overcome with the mouth-to- 
mouth method of artificial respiration. 
Research has proven that the mouth-to- 
mouth method is the best type to use. The 
reason for this is that attention is contin- 
ually givento the mouth, tongue, and throat 
area. 


MOUTH-TO-MOUTH AND 
MOUTH-TO-AIRWAY RESUSCITATION 


This method ofresuscitation is not new. 
However, it has received acceptance by 
other than hospital personnel only in recent 
years. The text and illustrations that fol- 
low have been adapted from "A Manual For 
Emergency Artificial Respiration” by Peter 
Safar, MD, Chief, Department of Anesthe- 


siology, Baltimore City Hospitals , and. 


Martin C. McMahon, Captain, Baltimore 
Fire Department, AmbulanceService. The 
manual was based on research conducted at 
the Baltimore City Hospital's Department 
of Anesthesiology, which was supported by 
the Research and Development Division of 
the Surgeon General's Office , Department 
of the Army. 


The following information was obtained 
from recent exper:.ments: 


1. The first consiceration in any method 
of artificial respiration is that the air 
passageway be open; otherwise it ia im- 
possible for any air to get into the lungs, 
regardless of the method used. The air 
passageway of the unconscious victim ia 
blocked when the neck is bent (chin on 
chest). The air passageway can be main- 
tained open by holding the chin extended 
("sniffing position") and by holding the 
lower jaw forward. 


2. Mouth-to-mouth breathing is superior 
to allother manual methods of artificial 
respiration. 
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3. Apocket-sized S-shaped breathing tube 
(mouth-to-mouth airway) eliminates the 
direct mouth -to -mouth contact, and 
makes mouth-to-mouth breathing more 
effective, easier, andmore acceptable. 


4. Mouth-to-mouth and mouth-to-airway 
breathing can move breaths of 1000 to 
over 2000 cc of air because (a) the res- 
cuer’s hands can hold the victim's head 
in the "sniffing position" andcan support 
the victim's lower jaw, thus providing 
an open air passageway, (b) the rescuer 
can watch the victim's chest and listen 
to the victim's expirations from which 
he can determine with each breath 
whether or not any air is entering the 
lungs, and, (c) the air can be moved wit! 
enough force so that adequate amounts 
can be moved into the lungs even in obese 
victims or in a victim whose chest is 
stiff. 


5. Untrained rescuers can perform mouth- 
to-mouth and mouth -to-airway breathing 


successfully if certain technical details, 
described in this manual, are obsexved. 


Some people may wonder how air which 
has been "“usea'' by the lungs of one person 
will be any good in artificial respiration. 
Although the air which the rescuer exhales 
after a normal breath has slightly les 
oxygen and more carbon dioxide than the 
air whichhe inhales , there is enough oxygen 
remaining in the rescuer's exhaled air to 
keep the non-breathing victim alive. During 
mouth-to-mouth breathing, however, the 
rescuer is breathing more deeply than nor- 
mally. As a result of this deep breathing 
(1) the air which the rescuer blows into the 
victim's lungs is as good as room air and 
(2) in addition, the victim receives breaths 
of a greater volume than he normally 
breathes. When the rescuer sees the vic- 
tim's chest move during mouth-to-mouth 
or mouth-to-airway breathing, the breaths 
are usudlly so large that the oxygenation of 
the victim and the removal of carbon dioxide 
from the victim are better than when he is 
conscious and breathing on his own. 


RESCUE OF THE UNCONSCIOUS VICTIM 


OUTLINE OF METHOD 


When the unconscious victim does not 
breathe, or when he appears to be breath- 
ing but his air passageway is blocked (for 
instance, because his head is not held in 
the "sniffing position"), his brain dies from 


oxygen lack within minutes. Therefore, . 


when a victim is found, act within a matter 

of seconds as follows: 

1. Positioning the Victim and Clearing His 
Throat - Place the unconsci2us victim on 
his back, as you must be able to see his 
face. Movean injured victim cautiously. 
If there is foreign matter (for instance 
vomit)visible at the mouth, clear the 
mouth and throat. (See Figure 1.) 


Figure 1 


Clearing the victim's mouth and throat. 


If no foreign matter is visible, proceed 
immediately to 2. 


worse we eee ee 
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the Air Passageway (Figure 2 
or 3) - Place the victim's head in the 
“sniffing position" and hold his lower 
jawupward. Figure 2 shows the method 
that is preferred. Figure 3 is thealter- 
nate method to be used when the victim's 
mouth cannot be opened for insertion of 
the thumb. 


Figure 2 


Bringing jaw forward (preferred) 


Figure 3 


Bringing jaw forward (alternate) 


If the victim appears tobe breathing 
naturally, maintain the support of his 
air passageway until he wakes up. (See 
Figure 3). When he appears to be breath- 
ing naturally, but his tongue is blue or 
gtay rather than pink, scart mouth-to- 
airway or mouth-to-mouth as sisted 
breathing immediately . 


3. Artificial Respiration - When the victim 
is not breathing (chest and abdomen not 
moving) start mouth-to-airway or mouth- 
to-mouth breathing inmediately and 
continue until the victim starts breathing 
natura::y or a doctor declares him dead. 


If you are carrying a mouth-to-mouth 
airway, use mouth-to-airway breathing in 
both child and adulc. 


If you are not carrying a mouth-to-mouth 
airway, use the preferred moutt. -to-mouth 
method as shown in Figure 4. 


Figure. 4 


Position of rescuer’s hands and mouth on 
the victin (preferred) 


Exceptions ~- The preferred mouth-to- 
mouth method cannot be used in the follow- 
ing two instances: 


a. In a child less than 3 years in whom 
your thumb would interfere with 
mouth-to-mouth contact, because of 
the small size of the child's mouth. 


b. In an adult whose mouth you cannot 
open for insertion of your thumb. 
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In these two instances use the alternate 
mouth-to-mouth method (Figure 5). 


Figure 5 


Position of rescuer’s hands and mouth on 
the victim (alternate) 


POSITIONING THE VICTIM 
AND CLEARING HIS THROAT 


1. Place the victim on his back (supine). 
Move injured victim cautiously. 


2. Remove foreign matier from the throat. 
If foreign matter (vomit, blood, phlegm, 
etc.) is visible in the victim's mouth, 
turn his head tothe side , force his mouth 
open, and quickly wipe out his mouth and 
throat with your fingers or a piece of 
cloth (Figure 1). 


You should not spend more than a few 
seconds doing this, as little time should be 
lost in getting air into the victiia'’s lungs. 
lf the mouth appears clean, start mouth- 
to-airway or mouth-to-mouth breathing at 
once. Whenever it seems necessary, you 
may repeat the cleaning procedure after 
either mouth-to-airway or mouth-to-mouth 
breathing has been started. 


OPENING THE AIR PASSAGEWAY 
Preferred Method 


1. Place thehead in the "sniffing position” 
(Figure 2). Place the head as far back 
as possible, so the neck is extended. 
The chin must "lead" andthe front of the 
neck must be stretched. 


2. Hold the lower jaw up (Figure 2). 

a. Approach the victim's head from his 
left side. 

b. Insert the thumb of your left hand 
between the victim's teethand grasp 
his lower jaw at the midline. 

c. Lift the lower jaw forcefully upward 
so that the lower teeth are higher than 
the upper teeth. 

d. Ho!d the jaw in this position as long 
as the victim is unconscious. 


Alternate Method When The Victim's 


Mouth Cannot Be Opened 


1. Place thehead in the “sniffing position" 
(Figure 3). Place the head as far back 
as possible, so the neck is extended. 
The chin must “lead" and the front of the 
neck must be stretched. 


2. Hold the lower jaw up (Figure 3). 

a. Approach the victim's head from his 
left side. 

b. With both hands grasp the angles of 
the lower jaw just beneath the ear 
lobes . 

c. Lift the lower jaw forcefully upward 
so that the lower teeth are higher 
that the upper teeth. 

d. If the lips are shut, pull the lower 
lip down gently with the thumbs, but 
never drop the chin. 

e. Hold the jaw in this position as long 
as the victim is unconscious. 


En rt RH 
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MOUTH-TO-MOUTH BREATHING 


Preferred Method 


1. Open the air passageway as shown in 
Figure 2. 


2. Blow air into the lungs (Figure 4). 

a. Close the victim’s nose with your 
right hand (Insert for Figure 4). 

b. After takinga deep breath, place your 
mouth over the victim's mouth with 
airtight contact. Do not hold the vic- 
tim'’s mouth open widely, as you must 
take the entire mouth of the victim 
inside your lips. 

c. Blow into the victim’s mouth. Blow 
forcefully into adults and gently into 
children. 

d. While blowing, watch the victim's 
chest. When the chest rises, stop 
blowing and quickly remove your 
mouth from the victim's mouth. 

e. Let the victim exhale passively by 
the elasticity of his lungs and chest. 

f . When the chest does not rise, improve 
the support of the air passageway (1) 
and blow more forcefully. 

g- Repeat these inflations 15 to 20times 
per minute. 


Alternate Method 


(For children under three years or for any 
victim whose mouth cannot be opened .) 
1. Open the air passageway as shown in 

Figure 3. 

2. Blow air into the lungs (Figure 5). 

a. A*° - taking a deep breath, place 
yous mouth over the victim's mouth 
with airtight contact. Cover the nose 
with your right cheek in order to pre- 
vent air leakage. Ina baby, cover 
both the mouth and nose with your 
mouth. 


b. Blow into the victim’s mouth. Blow 
forcefully into adults and gently into 
children. Ina baby, blow only with 
small puffs from your cheeks, not 
from your lungs, to prever.t damage 
t? the baby’s lungs. 

c. Wile blowing, watch the victim's 
chest. When the chest rises, stop 
blowing and quickly remove your 
mouth from the victim's mouth. 

d. Let the victim exhale passively by 
the elasticity of his lungs and chest. 

e. When :he chest does not rise, improve 
the support of the air passageway (1) 
and blow more forcefully. 

f. Repeat these inflations 15 to 20times 
per minute. 


MOUTH-TO-AIRWAY BREATHING 


This is the method of choice if you are 
carrying mouth-to-mouth airways. There 
are two sizes of airways available: 


a. Combined child-infant size 
b. Combined adult/large-child size 
The size of the victim determines which 


one to use and which end is inserted into 
the mouth (Figure 6). 


#1 #3 
infant large child 
«a—flange ««— flange 
child adult 
#2 #4 
Figure 6 


Mouth-to-mouth airways. Note two sizes 
on each. 
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Basic Method 
1. Insert the airway (Figure 7). 


2. Place the headin the “sniffing position“ 
and prevent air leakage (Figures 8,9). 


Figure 8 


Flange over victim’s lips 


Figure 7 


Inserting the airway 


a. Approach the victim from the top of 
his head (vertex). 


b. Force the mouth open with one hand. 


c, insert the proper end of the airway 
alongthe curve ofthe tongue with the 
other hand until the flange comes to 
rest at the victim's lips. Do not push 
the tongue back intothe throat. Ifthe 
tongue is in the way, push its base 
forward with the finger. lfthe victim 
is an adult, insert thelongend of the 
large airway (#4); if he is a large 
child, insert the short end of the large 
airway (#3); if he is a small child or 


Figure 9 
Rescuet is (a) holding victim’s jaw up, 


(b) holding flange airtight, and (c} applying 
mouth-to-airway breathing. 


a. Graspthe jaw with both hands firmly 


a baby, insert the short end of the 
small airway (#1). The part of the 
airway which remains outside serves 
as a mouthpiece for the rescuer. 


and pull upward (Figure 9). This 
must extend the neck go the chin is 
"leading" and the front of the neck is 
stretched. 
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b. Close the victim's nostrils by press - 
ing them together with the large part 
of your thumbs (Figure 8). 

c. Close the corners of the victim's 
mouth by pressing the flange firmly 
against the victim's lips with your 
thumbs (Figure 8). 

You may prevent air leakage through 
the victim's nose and through the cor - 
ners of the victim's mouth by any 
other desired position of your thumbs 
and fingers, as long as the victim's 
head is held in the "sniffing position” , 
so the front of the neck is stretched. 


3. Blow air into the lungs (Figuré 9). 

a. After taking a deep breath, blow into 
the mouthpiece of the airway. Blow 
forcefully into adults and gently into 
children. 

In a baby, blow only small puffs from 
your cheeks, not from your lungs, to 
prevent damage to the baby's lungs. 
Ina premature baby, insert the #1 
end of the baby airway only partially. 


b. While blowing, watch the victim's 
chest. When the chest rises, stop 
blowing and quickly remove your 
mouth from the mouthpiece of the 
airway. 

c. Letthevictim exhale passively by the 
elasticity of his lungs and chest. 

d. When the chest does not rise, improve 
the “sniffing position", prevent air 
leakage, and blow more forcefully. 
If the chest still does not rise, re- 
adjust the position of the mouth-to- 
mouth airway. 

e. Repeat these inflations 15 to 20times 
per minute. 


FURTHER CONSIDERATIONS 


When Air is Blown Into the Stomach - After 
either mouth-to-airway or mouth-to-mouth 
breathing has been pexformed for a period 
of time, the victim's stomach may be 
bulging. This bulging is due to air which 
is blown not only into tk~ victim's lungs 
but also into his stomach. Air inflation of 
the stomach rarely occurs when the correct 
technique is applied, but rather will occur 
more frequently (1) if the air passageway 
is blocked by improper support of the head 
and lower jaw, and (2) if the blowing is too 
forceful, 


Air inflation of the stomach is not dan- 
gerous, but inflation of the lungs is easier 
when the stomach is empty. Therefore, 
when the rescuer sees the stomach bulging, 
he should interrupt blowing for a few sec- 
onds and press with his hand between the 
victim's navel and breastbone which causes 
the air to be "burped”. Since this maneu- 
ver may also make the victim vomit, the 
rescuer must be ready to clear the throat 
at once, as shown in Figure 1. 


Infection - Experience has shown that there 
is very little danger of the rescuer becoming 
infected by the victim. Rescuers whocon- 
sider direct mouth-to-mouth breathingnot 
to be “sanitary” should use the mouth-to- 
airway method. 
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Apparent Natural Breathing 

a. The victim may only appear to be 
breathing naturally by movements of 
his chest andabdomen, while actually 
no air may be moving into his lungs 
due to complete blockage of the air 
passageway from improper position- 
ing of the headand jaw. Therefore, 
it is most important to determine 
whether or not there is any move- 
ment of air in and out of the mouth 
and nose by listening closely or feel- 
ing with the fingers in front of the 
victim's mouth and nose. 


b. The victim may breathe noisily 
(snoring), which indicates partial 
blockage of the air passageway. 

Therefore, even ifthe unconscious 
victim appears to be breathing nat- 
urally, the rescuer must hold the 
victim's head in the "Sniffing position” 
and hold the jaw upwardat all times 
(Figures 2 or 3). if an artificialair- 
way is available (for instance the 
mouth-to-mouth airway), it should be 
inserted provided that the victim can 
tolerate it without gagging or cough- 
ing (Figure 7). The victim’s head 
must still be held in the “sniffing 


MECHANICAL 


MAJOR CLASSIFICATIONS OF 
MECHANICAL BREATHING APPARATUS 


Resuscitator 


Action - Positive and negative pressure on 
the inside ofthe lungs and air pas- 
sages, accomplished by air-tight 
circuit with mask and resusci- 
tator. 


Used - Only on victims who have stopped 
breathing. 


position”. If the victim vomits, the 
rescuer must clear the throat and 
mouth swiftly with the fingers 
(Figure 1). It is extremely impor- 
tant that the rescuer remains at the 
victim's head during transportation 
at alltimes, in order to keep the vic- 
tim‘’s air passageway open by the 
nethods described above and to start 
mouth -to-airway or mouth-to-mouth 
breathing at once when the victim 
ceases to breathe. 


Shallow Breathing and Assisted Breathing 
When the victim breathes shallowly, he may 
not be getting sufficient amounts of air into 
his lungs. His lips and tongue may appear 
blue or gray instead ofpink. In suchcases, 
the rescuer may deepen the victim's shallow 
breaths by blowing into the mouth-to-mouth 
airway or directly into the mouth immedi- 
ately after the victim starts inspiring. This 
is called "assistedrespiration". The res- 
cuer uses deepinflations of short duration 
and removes his mouth from the airway or 
from the victim‘s mouth rapidly, so as not 
to interfere with the victim's natural 
exhalation. 


RESUSCITATION 


Inhalator 


Action - A steady flow of oxygen froma tank 
through a reducing valve by way of 
a mask, catheter or prongs. 


Used - Usually (a) on the victim who is 
just having trouble breathing, or 
(b) following the use ofa resusci- 
tator, when the patient is able to 
breathe cnhisown. This inhalator 
does not breathe for the victim. 


RESUSCITATION 93 


Respirator (Iron Lung) 


Action - Positive and negative pressure on 
the outside of the chest. Usually a 
tank iron lung with pressure on the 
entire chest wall. It is portable. 


Used - Usually on victims who are unable 
to breathe on their own. 


Aspirator (Suction Machine) 


Action - As an aid in the use of mechanical 
breathing apparatus. 


Used - To suction out liquids and foreign 
materials from the victim's mouth 
and upper respiratory tract. 
Many times, resuscitation cannot 
be accomplished without this 
machine. 


USING THE RESUSCITATOR 


Although resuscitators may vary in their 
operation, the manufacturers are in agree- 
ment as to the techniques to be used in 
applying mechanical artificial respiration, 


If manual artificial respiration is being 
applied at the scene, do not stop untila 
squadman checks the mechanical resusci- 
tator to see if it is operating properly. 


The operation of most machines may be 
checked by placing the hand over the face 
piece to see if the blockage signal’is 
obtained. 


After the machine has been checked and 
found to be operating properly , proceed to 
place the proper size face piece over the 
nose and mouth of the victim. Stop manual 
artificial respiration then, and put the 
machine into service. It is of the utmost 
importance to place the victim in a position 
that will tend to keep fluidsand other mat- 
erials out of the breathing passages. This 
position should allow the operator of the 
resuscitator to have full access to the vic- 
tim’s face. The inside of the mouth and 
back of the throat should alsobe visible so 
they can be examined easily. To accom- 
plish this, place the victim in a supine 
position with the head held back and the chin 
in the “sniffing position". A pillow, folded 
blanket, or some other object placed under 
the victim's shoulder blades will help facil- 
itatea satisfactory position for mechanical 
resuscitation (Figure 10). 


Courtesy St. Anthony Hosp. 
Figure 10 


Position of victim for receiving mechanical 
resuscitation 


Be sure that the victim's mouth and 
throat are clear. Remove allforeign mat- 
ter, such as gum, chewing tobacco, loose 
dentures, or other materials that could 
block his air passage. If considerable 
mucus is present, aspirate it immediately 
to provide a clear air passage. 


EE en a 
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The efficiency of mechanical resuscita~ 
tion depends on the successful maintenance 
at all times of the so-called “closed 
circuit". This means that an air-tight con- 
nection must be maintained between the 
machine and the victim's lungs. This, in 
turn, means that there must be air-tight 
connections within the machine itself, that 
the mask valves must be closed, and that 
the mask be air-tight to the victim's face. 
If the face piece is the type that can be in- 
flated, it should be kept so at ail times. 


Since most commercially made resus- 
citators have rubber cushion face pieces, 
it is relatively easy to create an air-tight 
connection, provided the position of the 
squadman's hands upon this mask and the 
victim's face is the correctone. The thumb 
and index finger of each hand should encase 
the mask on thevictim’s face. This is done 
by placing them on their respective sides 
of the mask. (See Figure 11.) 


Figure 11 


Position of operator’s thumbs and index 
fingers on mask 


The other three fingers of each hand 
graspthe victim's chin from beneath, thus 
creating a good air passage by opening the 
windpipe. (See Figure 12.) 


Courtesy St. Anthony Hosp. & Millersport F.D. 
Figure 12 


Position of operator’s hands on victim 
during resuscitation 


If the victim has suchan injury that parts 
of the face are missing, or the person's 
face is sunken from illness or age, or pos- 
sibly the victim may have his false teeth 
outat the time of theemergency, the squad- 
man is confronted with a problem. The 
face piece will not fit tightly against the 
face, anda closed circuit cannot be ob- 
tained. In this case the squadman can se- 
cure a closed circuit by applying a moist 
hand towel or cloth around the face piece. 
After it is in place, the squadman will put 
his hands in the usual position, placing them 
around the cloth and mask. The most de- 
sirable position for the operation is, then, 
at the head of the victim directly behind 
his forehead. 
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PROPERLY WORKING MACHINES 


If the machine is breathing adequately 
for the victim, a Series of two separate 
clicks will be audible to the operator. 
There will be a click from the machine when 
the oxygen goes in, and another click when 
the carbon dioxide is pulled out. This pos- 
itive and negative pressure going in and out 
of the lungs is calledan interval. A regular 
rhythm of intervals results after the mach- 
ine begins to breathe for the victim. This 
is the same kind of rhythm maintained dur- 
ing manual artificial respiration. This 
rhythm of intervals is the clue which lets 
the operator knowthatthe machine is work- 
ing properly, accomplishing the life-saving 
purpose for which it was manufactured. 


BLOCK AGE 


Oftentimes when mechanical respiration 

is first started, there may occur a fast 
tripping or clicking sound instead of the 
regular rhythm. This is caused by block- 
age. As soon as the blockage signal is 
heard, remove the face mask and look into 
the mouth for the possible cause of the 
blockage. Such blockage or obstruction of 
the positive and negative pressure may be 
due to one or more of four things. 
A. Presence of Foreign Bodies (Solids) - 
This includes broken dental plates, gum, 
chewing tobacco, broken teeth, sea-weed, 
or any other foreign object in the breathing 
passages . 

It is imperative that such foreign bodies 
be removed immediately. Since a non- 
breathing victim is unable to bite, the 
easiest procedure is to introduce the thumb 
and index fingers into the victim's mouth 
to pull out the foreign body. Many squads 
carry some type of small narrow clamp or 
forceps that can be usedto pick out foreign 
bodies from the throat (curved Kelly 
forceps). 


B. Presenceof Liquids - This includes any 
form of liquid material that may be in the 
mouth or breathing passages. It may be 
blood, water, clear liquid vomitus, or any 
other liquid material. 


As soon as the presence of liquids is 
noticed in the air passages, the mechanical 
apparatus should beturned to aspiration if 
the resuscitator is provided with an aspi- 
rator, When suctioning mucus out of a vic- 
tim's mouth, the suction catheter must be 
moved about so as to include all areas of 
the mouth, and so that it will not attach it- 
self bymeans of suction to the inside of the 
victim's mouth, thus preventing it from 
fulfilling its purpose. (See Figure 13.) 


Courtesy St. Anthony Hosp. & Greenfield Twp. F.D. 


Figure 13 


When suctioning a victim, you should have 
proper lighting (as shown). The victim's 
mouth should be open wide. The suction 
catheter should be held securely between 
the index and second fingers. The catheter 
should be moved around so it will get all 
materials and not attach itself against the 
inside of the mouth. 
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Different sizes of suction catheters 
should be carried by all squads as additional 
equipment for resuscitators. A goodprac- 
tice exercise is to use aglass of-water and 
have each squadman practice suctioning 
water by holding the catheter between the 
thumb and index finger. The catheter 
should be held in the same way when suc- 
tioning mucus from a victim. 


A soft rubber ear syringe may be used 
instead of a catheter. By squeezing out all 
the air from the syringe, inserting the tip 
in the victim's mouth and releasing the bulb, 
suction is produced and the syringe will 
act as an improvised aspirator . 


C. Tongue - When a person is unconscious 
or has stopped breathing, he becomes so 
relaxed that the tongue drops further back 
in the throat than usual. A common example 
of this is when a sleeping person snores. 
The tongue has dropped back in the throat 
causing a poor air passage which is denoted 
by a ‘vud sound. In asphyxia victims the 
tong," actually falls back over the air pas- 
sage andprevents oxygen from entering the 
lungs. 


Toalleviate this blockage, the squadmen 
must be able tokeep the tongue elevated in 
the mouth, so asnot toblock the windpipe. 
This can be accomplished by inserting an 


airway. (See Figure 14.) 


To install an airway properly, the vic- 
tims mouth is opened, and the tongue is 
grasped firmly top and bottom and gently 
pulled out beyond the lower lip. With the 
mouth open and the tongue out, the proper 
size airway is inserted into the victim's 
mouth. A tongue clamp is a good instru- 
ment to use in extracting the tongue; fur- 
thermore, the clamp can be carried right 
in the resuscitator box. In the event a 
tongue clamp is unavailable, the squadman 
can pull the tongue out with his fingers. 


Courtesy St. Anthony Hosp. & Millersport F.C. 


Figure 14 


Proper insertion of airway 


The best way to ascertain the correct 
size of an airway is to hold the airway to 
the side of the face. The lower tip should 
touch the angle of the chin (just below the 
ear lobe) and the other end should extend 
beyond the lips. 

The best way to insert an airway is to 
put its tip against the roof of the mouth, 
just behind the upper teeth, and slide it 
down a distance determined by the size of 
the victim's throat. Allairways should be 
inserted according to the contour of the vic- 
tim's air passage. Always remember to 
keep the victim's tongue out of the way while 
inserting the airway. If the type ofairway 
available is one without lips, tie a six- to 
eight-inch string or gauze to the end of it. 

As soonas the airway is in place, resus- 
citation should be started. 


D. Spasm of the Throat - Thevocal cords, 
which are encased in the "Adam’s Apple", 
are very delicate muscles. Consequently, 
all respiration problem victims are prone 
to spasms of the weal cords. These spasms 
are known as laryngeal spasms. 
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Even hospital personnel are ata loss 
when a patient goes into a laryngeal spasm, 
and they are forced to take drastic mea- 
sures by inserting a tube below the vocal 
cords. This, of course, cannot be carried 
out by emergency squadmen, and the only 
last measure that can be used is to give 
life-saving oxygen to those victims by 
applying the face mask and leaving the 
machine on resuscitation. If this is done, 
@ continuous blockage signal will be heard. 
While holding the face piece in place and 
receiving the blockage signal, the squadman 
should pull the head into a backward position 
and turn it from side to side very slowly. 
As soon as the machine is able to get past 
the spasm, it will indicate so by returning 
to the normal resuscitation sounds. Tue 
head position mentioned should be main- 
tained until the victim begins tobreathe on 
his own. 


Continual attempts should be made to 
resuscitate the victim until the victim is 
pronounced dead by a physician. 


SUMMARY 

Blockage Cause Squad Care 

Foreign bodies Pull them out with 
finger or clamp. 

Liquids Suction with aspirator . 

Tongue Insert an airway. 

Spasm of the Turn victim's head 

throat 


slowly from side to 
side. 


USING THE INHALATOR 


After the victim starts to breathe on 
his own, the machine should be turned to 
inhalation. (See Figure 15.) 


Courtesy Northem Hills F.D. 


Figure 15 


Fire department emergency squadmen admin: 
istering oxygen by means of an inhalator to 
young victim of a near drowning. The mask 
is held rnug to the face and the apparatus is 
set to administer a sufficient amount of 
oxygen. 
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The squadman must watch the victim 
very cioseiy at this time. If there is an 
inhalator bag on the apparatus, watch it 
cioseiy. The rise and fali of the bag wiii 
denote the size and rate of the victim's 
respirations. if there is no bag on the 
machine, you must watch the victim’s 
respirations by the rise and faii of his chest 
and abdomen. (See Figure 16.) 


Courtesy St. Anthony Hosp. & Millerspers F.0D. 


Figure 16 


This picture illustrates the use of an in- 
halator after resuscitation. The mask is held 
lightly but not too tightly on the face. Notice 
that the squadman is watching the victim 
closely and has the machine in a position to 
reach and to watch. 


As the victim's puise, respirations, 
coior, and generai condition improve, wean 
him from the oxygen. This can be done by 
turning the flow of oxygen down slowiy . 
Let the victim breathe for two or three 
minutes, then turn the flow down further. 
if the victim’spuise does not increase, his 
coior stays the same, and his respirations 
do not increase, the squadman may continue 
the same routine until the flow of oxygen is 
neariy off. Take the mask away from the 
face slightiy. This will allow the outside 
air to mix with the resuscitation oxygen, 
so that the victim becomes adjusted to 
breathing outside air. 

After he is breathing normally, the vic- 
tim shouid be kept prone and remain under 
observation untii he is transferred to the 
care of a physician or of hospitai personnei. 
(See Figure 17.) 


Courtesy St. Anthany Hosp. & Mii eraport F.D. 


Figure 17 


After resuscitation, inhalation, and aspira- 
tion, the victim is put in a flat positior 
and watched. 
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EMERGENCY CARE OF THE LARYNGECTOMY VICTIM 


The victim who has had his larynx (voice 
box, also "Adam's Apple") removed re- 
quires special emergency care. In Ohio 
alone there are 2000 people who have under - 
gone laryngectomy. These are people who 
because of some disease, accident, or 
other medical condition, have had surgery 
performed on their voice box with the end 
result of its being partially or totally 
removed. 


From the time of surgery, these people 
will never again breathe through their 
mouths. At the time of the removal of the 
“Adam's Apple” , an opening is made at the 
lower part of the neck, just above the breast 
bone. It is through this opening that the 
“laryngect" must breath for the remainder 
of his life. They are commonly referred 
to as “the neck breathers”, 


Courtesy Clinton Twp. F.D, & Franklin Co, Cancer Soc. 


Figure 18 


After laryngectomy, man ceceives air into 
his lungs through neck opening (stoma). 


As shown in Figure 18, a patient's neck 
is exposed and the "stoma" (permanent 
opening in the neck to the windpipe) is 
visible. 

If his shirt were closed, or he had on a 
T-shirt or «a shirt and tie, the stoma would 
not be easily seen. 


Women with stomas wear high neck- 
laces, These partially cover the opening 
and unless closely investigated, it might 
be overlooked, 


A side viewof this man(Figure 19) shows 
that he does not have an “Adam's pple”. 
This is one good way to tell a “neck 
breather". You could obstruct this man‘s 
mouth and nove for hours and it would not 
disturbhim , as he does not breathe through 
them. 


Courtesy Clinton Twe. F.0D. & Fronklin Co. Concer Soc. 


Figure 19 


The absence of an ‘‘Adam’s Apple’? indi- 
cates that this man may be a neck breather. 
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RESUSCITATING THE VICTIM 


If this type ofvictim should stop breath- 
ing, the squadman would use the manual of 
mechanical artificial respiration that is 
used routinely, but it must be applied over 
the stoma. 


As shown in Figure 20, the squadman 
must give mouth-to-stoma resuscitation 
with the victim on his back and the chin up 
out of the way of the stoma. Placing his 
mouth over the stoma , he would give mouth- 
to-stoma resuscitation following the proce- 
dure he has learned for che mouth-to-mouth 


method. 


Courtesy Clinton Twp. F.D. & Fronklin Co. Cancer Soc. 


Figure 20 


Mouth-to-stoma resuscitation is given. 


There is no problem of air going into the 
stomach because the squadman breathes 
directly into the windpipe. The tongue 
cannot obstruct the air flow, as the stoma 
is below it. 


Ifthe mechanical resuscitator is readily 
available, the use of the BABY mask over 
the stoma followed by mouth-to-mask 
resuscitation will aerate the victim ade- 
quately. The squadman in Figure21 is 
carrying out this procedure until the resus - 
citator can be readied. 


Courtesy Clinton Twp. F.0D. & Franklin Co, Concer Soc. 


Figure 21 


A baby-size mask must be used over the 
neck opening for mechanical resuscitation. 


Iithe mask will not fit airtight, a moist- 
ened towel can be placed around the mask 
to seal off any openings. All face pieces 
of your resuscitation equipment should be 
inflated at all times. 


When the resuscitator is put into serv- 
ice, it should be held over the stoma as it 
is over the face, with the index fingers and 
thumbs. A folded blanket can be used under 
the shoulder blades. The blanket or other 
material helps to keep the windpipe straight 
and the head back. 
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Elevation of the chin by use of the 
blanket under the shoulder blades will also 
make the procec ‘re easier. The squadman 
in Figure 22 has the victim positioned cor- 
rectly and is holding the mask properly. 


Courtesy Clinton Twp. F.0. & Franklin Co. Cancer Soc. 
Figure 22 


The resuscitator breathes for the patient. 


This type of victim is much easier to 
aspirate (suction) than the average resus- 
citation victim. If the resuscitator gives 
the blockage signal, mucus will be the usual 
cause, 


The squadman must be sure to rotate the 
catheter as he suctions. The squadman in 
Figure 23 is doing so by rotating the aspi- 
rator tube between his thumb and index 
finger. The catheter should be pinched off 
as it is inserted into the stoma preventing 
damage of it. 


Courtesy Clinton Twp. F.0. & Franktin Co. Cancer Soc. 
Figure 23 


An aspirator tube, inserted through the 
stoma, will remove mucus. 


There are clubs throughout the nation 
calledthe "Lost Cord Clubs". These clubs 
are sponsored by the American Cancer 
Society. They are very interested in each 
squadman being keenly aware of their prob- 
lem. When patients are released from the 
hospital with stomas, they are told to make 
themselves known to their local squad. 

When a laryngectomy victim is released 
from the hospital, he may be cured and live 
a normal life. The victim who posed for 
these pictures has had a stoma for many 
years. 

There is always the additional problem 
of visitors to your area who might be “neck 
breathers". The theme for the squadmen is 
becoming "CHECK THE NECK FOR THE 
LARYNGECT". 
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ADJUNCTS TO RESUSCITATION 


BAG RESUSCITATOR 


Figure 24 shows a new type of resus- 
citator. It is light in weight and reinflates 
itself. A flow of oxygen can be added to 
the tip on the end of the bag. It can be 
brought into use auickly. 


Figure 24 


Bag resuscitator 


MOUTH -TO-MASK RESUSCITATOR 


An adjunct to mechanical resuscitation 
is shown in Figure 25. This type of appa- 
ratus does away with the direct contact in 
mouth-to-mouth breathing. It is light and 
can be put into use before the larger me- 
chanical resuscitator can be brought to the 
victim. 


hom 


Figure 25 


Mouth-to-mask resuscitator 


EXTRA EQUIPMENT 


There are six extra items of equipment 
that should be carried with each resus- 
citator: 


1. Flashlight - A light is needed to examine 
the victim's throat when blockage is 
encountered. 


2. Suction Catheters - Each resuscitator 
should carry a variety of whistle -tip 
suction catheters. The recommended 
sizesare: 12, 14, 16, 18 and20 French. 
With these sizes the squadman should 
be able to handle all problems of suc- 
tioning . 
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3. Airways - Each resuscltator should be 
provided with seven airways, as follows: 
Large, medlum, and small adult; large 
medium, and small child; and the new- 
born size. Measuring from the edgeof a 
victim's mouth tothe end ofhls jawbone 

(under the ear) will indlcate the needed 

size. Plastic or rubber airways are 

preferred . (See Figure 26.) 


| Figure %6 


Airways: three adult sizes, three child 
sizes, and a newborn size. 


4. Cloth hand towel - A small tea towel or 
hand towel should be available (not a 
turkish towel.) The towel can be used 
as a seal around the face mask of the 
resuscltator, for cases when the mask 
wlll not fit tight around the face. Moisten 
the towel and fold it; then flt it between 
the mask and the rescuer's hands. 


5. Curved Kelly Hemostat - When the 
squadman cannot remove a forelgn body 
in a victim's throat with hls fingers, an 
Instrument should be available for 
reaching into the throat to grasp the 
object. The curved Kelly Hemostat 
(sometimes called Kelly clamp) is the 
proper instrument. (See Figure 27.) 


Figure 27 


Each sesuscitator should have a medium 
curved Kelly Hemostat or clamp. This in- 
strument is curved to match the contour of 
the throat. It will easily grasp a foreign 
object so that it can be pulled out. 


6. Aspirator Bottle - One extra aspirator 
bottle should be carried on the squad 
vehicle at all times, in case the bottle 
that is in use should crack or break. 
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RESUSCITATION WHILE TRANSPORTING 


If all the appropriate steps in resuscitation, as previously described, are carried out 
properly, the patient can be resuscitated during transportation without difficulty. (See 


Figure 28.) 


ve Courtesy Shoron Twp. F.0., Worthington, 0. 


Figure 28 


Squadmen continue resuscitation while victim is being loaded into vehicle for trans- 
portation to hospital. 
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CHAPTER Xi 


OXYGEN THERAPY 


INTRODUCTION 


Among the most basic equipment to be placed in the average emergency squad vehicle 
is the apparatus for administering oxygen. Many of the victims cared for by squadmen 
have a great need for highly concentrated oxygen. Alone or in support ofother measures, 
it is important in emergency care of such conditions as heart attacks, severe burns, loss 
of blood, respiratory distress and shock. Oxygen administered with an inhalator or resus- 
citator can prevent the condition of victims from being much worse, or may even ward off 
death. 


BASIC PROCEDURE 


SETTING UP THE APPARATUS 


In preparing a cylinder of oxygen for 
use, the protective cap must be removed 
(Figure 1). Then, with the valve outlet 
pointed away from the operator and with a 
firm grip on the cylinder, open the valve 
slightly (Figure 2), then close it quickly 
(Figure 3). This is called "cracking" the 
valve. Inthismanner dust which has lodged 
in the valve opening is cleaned out, so it 
will not enter the regulator. 


Courtesy Linde Co. 


Figure ! 


Remove protective cap. 
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Reducing Pressure - When an oxygen tank 
is full, it is under a pressure of more than 
2,000 pounds per square inch. Before we 
may use it safely, a pressure-reducing 
regulator must be attached to the tank. 
This will permit giving oxygen to the vic- 
tim at a much lower pressure. 


Controlling Flow - Figure 4 shows one 
widely used type of regulator. After the 
oxygen leaves the pressure-reducing valve, 
it flows through an adjustable flowmeter 
(Figure 4). This permits administering 
oxygen to a victim at the rate desired. 


Courtesy Linde Co. 


Figure 2 


Open valve slightly. 


Courtesy Linde Co. 


Courtesy Linde Co, 


Figure 4 


Figure 3 A pressure-teducing regulator must be ‘ 
attached to the cylinder before oxygen can 
Close valve quickly. be administered to the patient. 
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Figure 5 shows the regulator -flowmeter 
being attachedto an oxygen tank. Figure 6 
shows the regulator ready for use. 


Courtesy Linde Co, 
e 


Figure 5 


Insert regulator inlet in cylinder valve outlet 
and tighten the inlet nut with @ wrench. 


Courtesy Linde Co, 


Figure 6 


Stand to one side of the regulator—opposite 
telief valve—not in front of in back of it. 
Open cylinder valve very slowly—the slower 
the better—until needle on cylinder-contents 
gauge stops moving. The ball float will 
tise in the tube for a moment and then 
quickly return to zero. This indicates that 
oxygen has entered the flow indicator tube. 


To administer oxygen, attach the ad- 
ministering apparatusto the regulator out- 
let and adjust the oxygen flow (Figure 7) to 
produce the desired concentration. To stop 
the flow for short periods - less than one- 
half hour - simply close the flow adjusting 
valve (Figure 8). Cylinder content will 
continue to register. 


Courtesy Linde Co. 


Figure 7 


Open the flow-adjusting valve. The ball float 
will rise in the tube. The position of the top 
of the float indicates the rate of flow in 
liters per minute. 


Courtasy Linde Co, 


Figure 8 


Stop flow by closing the flow-adjusting 
valve. The float will drop to zero. 
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When the flow of oxygen is to be dis- 
continued for one half hovr or more, or 
when the regulator is to be disconnected 
from the cylinder, follow the steps outlined 
in Figures 9 and 10. Then close tie flow- 
adjusting valve as in Figure 8. 


Courtesy Linde Co, 
Figure 9 


Close the cylinder valve tightly. Then open 
the flow-adjusting valve. 


Cross-Arm Regulators - Another type of 


regulator in wide use operates somewhat 
differently. It has two gauges; one shows 
cylinder contents and the other shows the 
rate of flow. Figure 11 shows how to in- 
stall one of these regulators on a tank. 


Courtesy Linde Co, 


Figure 11 


Insert regulator inlet into cylinder outlet and 
tighten inlet nat with a wrench. 


Before oxygen is administered, the flow- 


adjusting handle must be loosened (Figure 
12), andthe cylinder valve must be opened 
very slowly (Figure 13). 


Courtesy Linde Co. Courtesy Linde Co, 


Figure 10 Figure 12 


Wait until both cylinder-contents gauge and 
liter-flow indicator have returned to zero. 
Then close flow-adjusting valve. 


Loosen regulator flow-adjusting handle. 
This is important and should be done before 
opening the cy inder valve. 
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Courtesy Linde Co, 


Figure 13 
Stand on <ide of cylinder opposite regulator Figure 15 erent jet 
side. Do not face either front or back of : : 
regulator. Open cylinder valve very slowly Close cylinder valve tightly. Then ope 
until needle on cylinder-contents gauge the flow-adjusting valve. 


stops moving. ae 
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Toadminister oxygen as needed, follow 
the directions under Figure 14. 


' Courtesy Linde Co. 
Courtesy Linde Co Figure 16 
sad . Wait until both cylinder-contents and liter- 
Figure 14 flow needles have returned to zero. 


Tighten flow-adjusting handle by turning it 
to the right until the flow-indicator gauge 
tegisters the desired rate of flow in liters 
per minute. 


To stop the flow of oxygen for short 
periods ~ lessthan one-half hour - simply 
loosen the flow-adjusting handle by turning 
it to the left until the flow indicator returns 
to zero. Cylinder contents will continue to 
register . 

When the oxygen flow is to be cut off for 
4 hour or more, ox when the regulator is Pigere 


i Loosen regulator flow-adjusting handle. 
to be disconnected from the cylinder, pro- This is important and should be done 
ceed as in Figures 15, 16, and 17. before opening the cylinder valve. 
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ADMINISTERING OXYGEN 


Methods - Oxygen may be given in four 
ways: (1) full face mask, (2) catheter, 
(3) nasal prongs, or (4) tent. 


The preferred method of administration 
by a squadis by mask. The reason is that 
a mask gives the highest possible concen- 
tration tothe victim. A problem in the use 
of this method is that some victims have 
fear of the mask. 


The next preference is the catheter. 
This method is being used more frequently 
by squads today that inthe past. The cath - 
eter does not provide the highest concen- 
tration of oxygen, but the victim is more 
comfortable and is not frightened, as he 
may be by a mask. 


Another method sometimes used is the 
nasal cannulas or prongs. This method is 
least desirable due to the low percentage 
of oxygen the victim can receive. 


Few squads use tents. This method 
lends itselfto use over long periods of time 
andneeds close supervision; therefore it is 
seldom used by squadmen. 


The concentration of oxygen possible 
with each type of administering apparatus 
is as follows: 


Mask - approaching 100% concentration 

Catheter ~ 40% to 60% concentration 

Nasal Cannulas - 30% to 50% concen- 
tration 

Tent - 40% to 60% concentration 


It cat. ceadily be seen that the use of a 
maskis the best method, since it provides 
the highest concentration of oxygen. An 
em ergency squad need have no fear of over- 
oxygenating an acute victim. 


Humidity - Since squads give oxygen for 


relatively short periods of time, they are 
not requiredto use humidifiers. However, 
when oxygen is given over a prolonged 
period, it has a tendency to dry the mem- 
branes of the nose and throat. If oxygen 
is to be administered for many hours by 
squadmen, it is a good idea to run the oxygen 
through water to humidify it (Figure 18). 
Membrenes will not dry as fast this way and 
the victim will remain more comfortable. 


Courtesy Linde Co. 


Figure 18 
A humidifier with a diffuser head. 
Face Masks - Figures 19 through 22 show 


how to choose a mask, connect it, set the 
oxygen flow, and apply the mask. 
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Courtesy Linde Ce, 
Figure 19 


Choose a mask of the correct size. There are 
two sizes each, of the nasal and oronasal 
type (small or large). If the patient is uncon- 
scious, uncooperative, or a mouth hreather, 
use the oronasal type facepiece. 


Courtesy Linde Co. 


Figure 20 


Leave the hose connection end aut on the 
flowmeter outlet. Attach rubber tubing from 
the partial-rehreathing mask to the outlet 
of the flowmeter. 


Courtesy Linde Ce. 
Figure 21 


Set oxygen flow at 6 to 8 liters per minute. 
If the patient is large or is breathing heav- 
ily, 10 to 12 liters may he necessary at 
first to keep the hag from collapsing. Other- 
wise the patient may have difficulty in 
completing his first few inbalations. 


It is important to overcome fear before 
a mask is applied. This can be done by 
letting the patient put the mask on himself 
or by letting him breathe a few times with 
it and then a few times without it. 

After the mask is in place, the oxygen 
should be started at a high rate so as to 
give the victim an ample amount to over- 
come the acute need for oxygen in the blood. 

When a victim is inhaling oxygen, the 
breathing bag shouldnever completely col- 
lapse. Ifitdoes, the amount of oxygen flow 
should be increased. 
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Courtesy Linde Co, 


Figure 22 


Have the patient exhale into the mask as it 
is applied. Adjust the headband so that the 
mask is snug but not tight. Clip the tubing 
to the bed clothes. 


Cous:ssy Linde Co. 


Figure 23 


The sponge rubber disks at either side of 
the facepiece act as inhalation as well as 
exhalation valves. If these disks become 
moist or obstructed, air will not move freely 
through them and the mask will not function 
properly. The patient will usually complain 
of increased resistance to bzeathing. When 
this happens, remove the sponge rubber 
disks and replace them with dry ones. Or, 
rinse them thoroughly, squeeze them dry ina 
towel, and reinsert them. 


Figure 23 shows how to remove and 
replace the sponge rubber disks if they 
become moist or obstructed. Figure 24 
shows where to attach a suction tube and 
where to drain off accumulated moisture. 


Drain POE 
Courtesy Linde Co. 
Figure 24 


A partial-rebreathing mask usually has two 
plugs. One in the facepiece permits the use 
of a suction tube and the other, at the 
bottom of the breathing bag, allows drainage 
of accumulated moisture. Except for the pur- 
poses mentioned, these plugs must not be 
removed unless the mask is being washed. 


A victim who is receiving oxygen by 
mask must be attended constantly (Figure 


Courtesy St. Anthony Hosp. 


Figure 25 


A squadman watches to see that the victim 
breathes freely and that the breathing bag 
does not collapse completely during inhala- 
tion. 
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Disposable Masks - Disposable face masks, 
such as that shown in Figure 26, are now 
available. There are partial-rebreathing 
and non-rebreathing types that operate in 
the same way as similar permanent masks. 
There are also face pieces without any 
rebreathing features. In all cases follow 
the manufacturer's instructions. These 
light-weight plastic masks can be discarded 
after each use. Therefore, the time ordi- 
narily required for cleaning and sterilizing 
is saved. 


Figure 26 


One of the many types of disposable masks 
now available. 


Nasal Cannulas ~ These are pronged metal 
or plastic tubes, the ends of which are in- 
serted a short distance into the nostrils 
(Figure 27). Oxygen should be administered 
by this method only when the other methods 
described herein are not deemed advisable. 
The concentration of oxygen possible by this 
method is relatively low. 


Courtesy Linde Co, 


Figure 27 


Metal nasal inhaler with adjustable headband 
for self-administration. 


Nasal Catheters - The equipment needed 
for giving oxygen by nasal catheter is shown 
in Figure 28. 


Courtesy Linde Co. 


Figure 28 


Set-up for deep catheter technique. (Glass of 
water, flashlight, and tongue depressor not 
shown.) 
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The two methods of nasal catheter ad- 
ministration are the shallow and the deep 
techniques. The shallow method (nasal 
catheter inserted just inside the nostril) is 
seldom used by squads. 


Figures 29 throug: 35 with their cap- 
tions show and describe the techniques of 
inserting a deep nasal oxygen catheter. 


Courtesy Linde Co, 


Figure 29 


Determine the a»proximate depth to which 
the catheter will be inserted by measuring 
the distance from the tip of the nose (ex- 
temal nares) to the ear lobe (tragus). Mark 
this point on the catheter with a small piece 
of tape. 


Courtesy Linde Co. 


Figure 30 


While oxygen is flowing, iubricate the 
catheter sparingly. Latex catheters should 
be lubricated with a water-soluble tubricant. 
Oil or fatty substances should not be used 
since these are a safety hazard. Also 
they may cause latex rubber to deteriorate. 
A water-soluble lubricant can be used with 
plastic catheters, although they are some- 
times lubricated with water alone. 
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Courtesy Linde Co. 
“igure 31 


Hold the tip of the catheter in a glass of 
water, to he sure that the discharge holes 
are not plugged with lubricant. 
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Courtesy Linde Co. 
Figure 32 


Determine the direction of the natural droop 
of the catheter by holding the taped part with 
thumb and forefinger and then slowly rotating 
it until its tip hangs at the lowest level. 


Figure 33 


Hold the catheter in the position of its 
greatest droop, then WITH OXYGEN FLOW- 
ING, insert it slowly to the measured depth. 
It is easier to insert the catheter if you 
elevate the tip of the patient’s nose. Ob- 
serve the position of the catheter through 
the patient’s open mouth. The tip should rest 
approximately opposite the uvula. Set the 
liter flow to deliver the desired concen- 
tration. 


Figure 34 


To assure that the catheter is in the correct 
position, insert it beyond the measured 
depth until the patient swallows oxygen; 
then withdraw it to a point where swallowing 
stops. This procedure can be followed only 
when tue patient is conscious. 


Courtesy Linde Ca, 


Figure 35 


Tape the catheter firmly at the end of the 
nose; then bring it across the cheek and 
tape it to the temple. Be sure to tape it so 
that it lies on the inner ‘floor’ of the nose 
and cannot loop up inside, causing dis- 
comfort to the patient. 
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MAINTENANCE OF EQUIPMENT 


Masks - Soak all parts in a detergent- 
disinfectant solution for twenty minutes. 
Then rinse thoroughly and dry. 


Catheters - Rubber catheters should be 
washed thoroughly, with care given to the 
holes on the tip. These should not be 
obstructed. Catheters canthen be left for 
twenty minutes in detergent - disinfectant 
solution. After twenty minutes, rinse and 
dry. Wrap them in clean materials to be 
ready for later use. 


The preferred catheter for squads is the 
plastic disposable type. Since it is used 
only once, the cleaning problem is elimi- 
nated. It is also inexpensive. 


Hospital emergency-room personnel are 
very co-operative in that they will often 
exchange a clean rubber nasal catheter for 
a soile! one. They have the proper facil- 
ities to sterilize rubber goods. 


Nasal Prongs - The same care should be 
given to these as to a face mask. 


SAFE PRACTICES 


For safety, never use oil or grease on 
or in a Cylinder valve, oxygen regulator 
or ahy oxygen connection. 


All tanks should be held secure in the 
apparatus. The constant motion of the 
squad vehicle during calls will cause a 
dangerous situation if oxygentanks are not 
held in place by straps, tank wells, blocks, 
or some other type of fixtures. 


Smoking should be prohibited during the 
entire time oxygen is being administered. 
Oxygen does not burn, but it supports 
combustion . 


The cushion of the face mask should be 
inflated at all times. 


The resuscitator control valve should be 
Set in the resuscitation position at all times 
when not in use. 


All oxygen tanks must have a pressure 
test (hydrostatic test) at least once every 
five years. All tested tanks have the date 
Stamped into them. Oxygen distributors 
will test tanks at a minimal cost. 


Many squads fill smaller tanks from 
larger tanks. These smaller tanks must 
have the hydrostatic tests within a five- 
year period. 
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MASS OXYGEN THERAPY 


In a special emergency oxygen in sub- 
stantial quantities may be required, to 
care for Jarge numbers of victims. It is 
not expectedthat local hospitals or squads 
will have on hand enough oxygen-therapy 
equipment or oxygen to take care of such 
an emergency. Therefore, supplemental 
equipment and oxygen will be required. 


COMMERCIAL SOURCES 


Oxygen is available from distributors 
of oxygen, oxygen-producing plants, indus- 
trial plants, welding shops, automobile 
repair shops, scrap yards, and oxy gen- 
therapy rental services. See the yellow 
pages of your telephone directory under 


NOTE: Cylinders of oxygen obtained from 
the above sources may not be as clean out- 
wardly as cylinders prepared especially 
for medical use, but their contents will be 
U.S. P. oxygen unless stated differently 
on the cylinder. Be sure that the word 
“oxygen” is on the cylinder. Cylinders of 
similar size, shape, and color might con- 
tain other gaSes that would be harmful. 


Pressure-reducing regulators must be 
used on all high-pressure cylinders of oxy- 
gen. Hospital-type regulators and other 
oxygen-therapy equipment, such as tents, 
masks, and catheters, can be obtained from 
the manufacturers of such equipment and 
oxygen-therapy rental services. Regula- 
tors of the industrial type can be obtained 
from most of the places where oxygen is 
available. See the yellow pages of your 
telephone directory under “Oxygen". 


NOTE: Industrial-type regulators differ 
from hospital-type regulators in that they 
do not have a restricted outlet andare cal- 
ibrated in pounds per square inch instead 
of liters per minute. However, such regu- 
lators can be used in an emergency by open- 
ing the control valve very slightly, or by 
attachinga liter-flow adapter to the regular 
outlet. Liter-flow adapters can be obtained 
from suppliers of hospital regulators. 


IMPROVISED EQUIPMENT 


1. Oxygen can be administered by inserting 
a piece of tubing or weldinghose through 
the bottom ofan ordinary paper bag and 
holding the top of the bag over the victim's 
face. Use a generous flow of oxygen. 

2. Make a cone of cardboard, old X-ray 
film, stiff paper, or similar material. 
Insert the oxygen hose through the bot- 
tom of the cone and holdthetop over the 
victim's face. 

3.In acardboard carton about twenty 
inches square, cut a hole about nine 
inches in diameter in the center of the 
bottom. Slide the victim's head through 
the hole. Insert the oxygen hose through 
the side of the carton opposite the vic- 
tim‘'s head. Leave the top of the carton 
open or cut the top off entirely. 


EMERGENCY HELP 


Persons familiar with oxygen and equip- 
ment can be located at any of the places 
where oxygen is available. These persons 
are not necessarily familiar with oxygen- 
therapy techniques but they should under- 
stand the mechanics of attaching a regulator 
to a cylinder . 
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CHAPTER XiIl 


CLOSED-CHEST HEART COMPRESSION 


INTRODUCTION 


For years the physicians of our nation were coping with heart stoppage by opening the 
chest wall and actually nassaging the heart by hand. This wasdone in all situations, even 
outside of hospitals. 

Then a group of researchers found that applying pressure with the hands on the outside 
of the chest could create the same results. This led to a whole new technique for resus- 
citative procedures. It was a technique that did not necessarily need a physician on the 
Spot to carry it out. A well trained emergency squad can carry out this new procedure 
until the patient can be brought to definitive care in a well equipped hospital emergency 
room. 

Some persons are concerned about the possibility of causing injuries by this technique . 
Close investigation has shown that no damage to victims resulted when emergency personnel 
who applied this technique had received formal classroom instructions, including correct 
demonstrations . 

An emergency squadman is usually the first trained person to reach the heart -stoppage 
victim, except in a hospital. It is imperative thateach andevery squadman be completely 
trained in this new technique. 

The following text and series of pictures with captions deal with this life-saving 
procedure. However, studying che chapter is not sufficient. Each step must be practiced 
and carried out many times, so that all members of the squad are proficient in all 
maneuvers. 
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SYMPTOMS 


Upon arrival at an emergency scene, 
the squadman must be able to establish 
whether the victim is in need of closed-chest 


EXAMINA ION 
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heart compression. The need can be estab- 

lished by the three following findings; 

1. The victim is not breathing. 

2. The victim does not have a carotid, or 
neck pulse, 

3. The pupils of the victim's eyes do not 
react to light, 


To determine whether the victim is 
breathing, place one hand over hi~ abdomen 
in the area of the diaphragm (just below 
the chest.) If there is no motion, no air is 
being exchanged. 
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To establish whether a neck putse is 
present, place the four fingers of one hand 
between the large muscle at the side of tlie 
neck and the windpipe. (See Figure 1.) If 
the heart is not beating, there willnot be a 
pulse. 


Courtesy Shoron Twp. F.D., Worthington, O. 
Figure 1 


Examining for a neck pulse. 


The pupils of the eyes usually constrict 
(get smaller) if a light isdirected onthem. 
This isnormal. If the heart isnot beating, 
the pupils will not react to light: they will 
be dilated (enlarged) and stay dilated. 


To examine the pupil, raise the eyelid 
quickly and direct the light of a flashlight, 
for a few seconds, at the pupil. [f the pupil 
does not react, closed-chest heart com- 
pression is indicated. (See Figure 2.) 


Courtesy Shoron Twp. F.D., Worthington, 0, 


Figure 2 


Examining for pupil action. 


With these three symptoms present, the 
victim must be given closed-chest heart 
compression immediately . 


PROCEDURE 


For this technique to be successful, the 
victim must be on a firm or hard surface. 
If he is left on a soft surface, the rescuer 
willbe pushing the victim into this soft sur- 
face and not compressing the heart. Lay 
the victim on a floor or any other hard sur- 
face. While he is in transport, place him 


on a backboard especially ifthere isa mat- 
tress on the squad stretcher .. It may even 
be necessary to place the victim on a board 
and then place the board on the floor of the 
squad vehicle, to be able to give successful 
closed-chest heart compression. 
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Mouth -to-mouth resuscitation and 
closed-chest heart compression must be 
given together. As soon as it ls found that 
closed-chest heart compression must be 
given, four or five breaths of mouth~-to- 
mouth resuscitation should be adminis- 
tered. 

lf two rescuers are present, one can 
give the mouth-to-mouth while the second 
measures the chest. lfonly one is present, 
the initial mouth-to-mouth breathing must 
be performed first. Then the squadman 
proceeds to measure the victim's chest 
region. 


LOCATING THE HEART 


The heart lies directly under the ster- 
num or "chest bone” .* Pressure on this 
bone willcompress the heart and force the 
blood out of it. Relievingthe pressure will 
allow the heart to refili. 

To locate the region where pressure is 
to be applied, place a finger of one hand, 
(preferably the index finger) at the top of 
the chest bone and a finger (index) of the 
other hand at the bottom. (See Figure 3.) 
The lower half of the chest bone is the exact 
area wanted. 
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Courtesy Shoron Twp. F.D., Worthington, 0. 
Figure 3 
Measuring the sternum, or chest bone. 
* Although squadmen commonly call It the 


“chest bone”, in medical terminology it is 
the sternum oF breastbone. 


PLACING THE HANDS 


Kneel beside the victim. Place the butt 
or heel of one hand on the lower half of his 
chest bone. (See Figure 4.) The butt of 
your hand should lie along his chest bone, 
with fingers extending toward his ribs. 

Place the sec. 1d hand over the first. 


The direction of the second hand ig which- ° 


ever is comfortable to the rescuer. 


Courtesy Sharon Twp. F.D., Worthington, O. 
Figure 4 


Placing the hands 


APPLYING THE PRESSURE 


With hands on the victim's chest bone, 
straighten your arms until the elbows hurt. 
Ber | forward until your shoulders are di- 
rectly over your hands. Now begin to apply 
pressure: Pushdirectly down until the chest 
bone moves 1 to 2inches. (See Figure 4.) 
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Hold your fingers up off the victim’s 
chest. This will help to keep your hands 
in the proper place. 

The zate is 60 compressions per minute. 
Practice this procedure alone, and alsowith 
another rescuer, until youare sure of main- 
taining your rate at 60 times per minute. 

lf the rate is too slow, not enough blood 
will be pumped out of the heart to sustain 
the victim's life. lf the rate is too fast, 
the heart will not fillpre~rly.. Each squad- 
man should develop a .echnique that will 
sustain the right rhythm and rate. 


« METHOD FOR TWO RESCUERS 


There is a definite ratio that must be 

_ Maintained between heart compressions 
-and lung inflations, For two squadmen 
working together it is five csosed-chest 
heart compressions and One mouth-to- 
mouth inflation. As one rescuer's hands 
are coming up at the end of the fifth com- 
pression, the second rescuer should be 
inflating the victim's lungs. The chest will 
rise as the hands come up. Close cooper- 
ation wil! maintain a rhythm and will also 
save time. (See Figure 5.) If the two 
rescuers tire, they can change positions. 


Courtesy Shoron Twp. F.0., Worthington, O. 
Figure 5 


Two rescuers working together. The rhythm 
is five closed.chest heart compressions and 
ove mouth-to-mouth resuscitation. 


METHOD FOR ONE RESCUER 


One squadman Working alone shouid 
maintain a ratio of 15 chest compressions 
followed by two mouth-to-mouth resusci- 
tation breaths. When working alone, the 
squadman cannot take time to place his 
thumb in the victim's mouth, to extend the 
chin and head. Air should be given as shown 


in Figure 6. 


Courtesy Twp. F.0., Worthington, O,. 
Figure 6 

* One tescuer working alone. With one hand 

under the victim’s neck, he supports the 


head in proper position for mouth-to-mouth 
breathing. 


USE OF THE RESUSCITATOR 


If a mechanical resuscitator is avail- 
able, it should be put into play as soon as 
possible. In this procedure the rescuers 
give ten closed-ches: heart compressions 
and then one inflation with the resuscitator . 
Hold the mask as described in Chapter X 
of this text. Put it on the face but not air- 
tight. At the tenth compression push on the 
mask to make it airtight and it will inflate 
the lungs. The 10 - L ratio canbe continued 
even during transport. (“*e Figure 7.) 
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Courtesy Shoron Twp. F.D., Worthington, O, 


Figure 7 


Use of the resuscitator during closed-chest heart compression. 


MANUAL OVER-RIDES 


Mechanical resuscitators that incorpo- 
rate the negative and positive pressure 
manual over-rides can be used to assist in 
ventilation of the victim's lungs in conjunc- 
tion with closed-chest heart compression . 

This manual over-ride feature permits 
the operation to manually resuscitate with 
pressures higher than the normal, but not 
high enough to injure the victim's lungs. 

Other resuscitation devices can be used, 
such as the mouth ~to -mask resuscitator 
(Figure 10) or bag-mask resuscitator . 


CARTILAGE SEPARATION 


In older persons (60 and older) there may 
bea separation of the cartilage between the 
ribs and the chest bone due to the pressure 
of closed-chest heart compression. This 
is not unusual and is not considered a com- 
plication . 


CHILD VICTIMS 


This technique is the same for children, 
except that the use of one hand on a child's 
breastbone, or two fingers for an infant, is 
adequate. The compression rate for chil- 
dien should be 80 ¢o 100 timesper minute. 
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TRANSPORTATION 


With the victim on a backboard, closed- The hospital to which the squad is en 
chest heart compression and resuscitation route should be notified of the patient's 
can be carried out and continued while pending arrival. This will allow time for 
loading into the squad vehicle, and while the emergency room team to prepare equip- 
en route to the hospital. (See Figures 8 ment and drugs before the victim arrives. 
through 11.) 


Courtesy Shoron Twp. F.0., Worthington, 0. 


Figure 8 


With the victim on a backboard, both life-saving procedures can still be catried out. 
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Courtesy Sharon Twp. F.D., Worthington, 6. 


Figure 10 


Both procedures being continued | 
in the squad ambulance. 


a CONCLUSION 


Courtesy Sharon Twp, F.D., Worthington, 0, 


This newest resuscitation procedure can 
not be learned just by reading material in i 


Figure 9 a text. Continual practice and experience 
are necessary. The procedure should be 
Loading the victim into squad ambulance. reviewed often. 
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CHAPTER Xill 


USE OF BACKBOARDS 


INTRODUCTION 


The backboard is a versatile tool. Its primary purpose is the immobilization of 
fractures of the neck and back. Buc this rigid board is also ideal for moving victims of 
other conditions such as fractures of the pelvis or both legs. 

To carrya targe unconscious patient down three flights of stairsis a realjob. Strapping 
the patient securely to a backboard makes the job much easier. 

After using the backboard for a short time, squadmen will recognize many other types 


of situations in which it is useful. 


Victims should be moved onto a backboard by the method known as "logrolling” . 


LOGROLLING 


DEFINITION 


Logrolling is the turning of a victim's 
body by several people working in unison. 
Itspurpose is toprotect a victim who must 
be moved onto (or off of) a backboard or 
stretcher, when his back or neck may be 
injured. 

The procedure has been used for many 
years inhospitals. It should always be used 
by squadmen on accident victims with sus- 
pected neck and back injuries. 

Logrolling is also a wise practice when- 
ever squadmen are preparing to transport 
an unconscious victim . 

Figures 1 through 12 and their captions 
show logrolling procedures. The position 
of the squadman’s hands should always be, 
as nearly as possible, that shown in the 
pictures. When a victim is to be removed 
from a car or truck, these same hand posi- 
tiors can be used. 


PREPARING TO ROLL 


Emergency care should be given to the 
victim before he is logrolled. 


After emergency care, when you are 
ready to move the victim orto a backboard, 
establish on which side he is to be rolled: 
it should be his least injured or non -injured 
side. Next, raise the victim's arm, on the 
side onto which he is to be rolled, above 
his head. (See Figure 1.) 


Figure 1 


Raising the victim’s arm prior to rolling. In 
this case he will be rolled onto his right 
side. 
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POSITION OF BANDS 


The exact position of each squadman's 
hands on the victim is very important in 
logrolling. 

1, The top man's top hand is to be under 
the neck, supporting the head. His bot- 
tom hand grasps the clothing (or skin) 
at the shoulder (See Figure 2.) 

2. The center man's top hand is to be 
around the victim's distant arm and 
grasping the clothing. His bottom hand 
grasps the clothing at the belt region. 


3. The bottom man's top hand grasps the 
victim at the hip region. His bottom 
hand grasps the distant leg at the calf. 


ROLL 


At a signal from the top man, all three 
roll the victim toward them. (See Figure 
3.) Note that four of the six hands of the 
Squadmen are grasping the trunk of the 
victim's body. Also note that the victim's 
heat is supported by the top squadman. 
All squadmen should be on the same knee. 


Figure 3 


Figure 2 shows the location of each squadman’s hands on the victim before logrolling. In 
Figure 3 the victim has been logrolled onto his side. 
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PLACING THE BOARD 


While the victim is held on his side, the 
board is placed flat on the ground or floor 
next to the victim. (See Figure 4.) 

Again on a signal from the top man, the 
victim is lowered on the board. His arm 
is returned to his side. 


SLIDING THE VICTIM 


The victim usually is centered when 
placed on the board. If he is not centered 


on the board, he can be slid over by the 
rescue team, workingin unison, While the 
man who placed the board holds it, the other 
three squadmen remain where they were 
and place their hands on the victim's body, 
in the same positions, but on the opposite 
Side. (See Figure 5.) 


At the signal of the top man, thevictim 
is slid over with a gentle, even motion. 


Figure 5 


A backboard is placed behind the victim (Figure 4). After he is lowered onto the board he 
can be slid gently coward the center if necessary (Figure 5). 


wet et en ne fen ta ee, 
BS 


130 EMERGENCY VICTIM CARE AND RESCUE 


BOARD WITH FOOTREST The squadman who will place the board 
should measure the board by placing the 

If it is determined a footrest will be board and footrest as shown in Figure 6. 
needed on the backboard, insert it prior The board is then placed on the floor and the 
to logrolling the victim. victim is logrolled as previously described. 


Figure 6 


If a footrest will be needed, place it against the victim’s feet with the backboard in place. 
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POSSIBLE NECK INJURY 


If a neck injury is suspected, one squad-~ 
man must attend the head and neck at all 
times until it is immobilized. 


Figures 7 and 8 show the proper way to 
logro}l a neck injury. 


Figure 7 


Note that the squadman caring for the 
neck is applying slight traction, supporting 
the chin and keeping the nose in line with 
the "belly button” at all times. Also note 
that the man at the shoulder uses only one 
hand during this procedure. The man 
caring for the neck should give all signals. 
The victim's neck should then be immobi- 
lized with a blanket-roll splint as shown in 
Chapter VII. 


Figure 8 


Four men logroil a suspected neck-injury victim. 
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ROLLING VICTIM FACE DOWN Figure 9 shows the placement of the 
hands for this procedure. 
When a victim is found face down and Figure 10 shows the same victim on 
should be transported that way (severe his side. 
bleeding at the face, secretions and mucus Figure 11 shows the placing of the board. 
from the mouth, vomiting, etc.} the pro- Figure 12 shows the victim, face down 
cedure is much the same. on the board. 


Figure 9 


Figure 10 


Squadmen’s hands are placed for logrolling a victim face down (Figure 9). Then the victim 
is rolled onto his side (Figure 10). 
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Figure 12 


The board is placed in front of the victim (Figure 11). After he is lowered to a face- 
down position he can be slid gently to the center of the board (Figure 12). 
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HANDLING OF BACKBOARDS 


The following series of pictures (Figures 
13 through 70) illustrate how to use back- 
boards. 

Specifications for two backboards, child 
and adult sizes, can be found in Chapter II 
of this manual. 


STRAPPING A VICTIM TO A BOARD 


lf a victim must be carried for some 
distance on a backboard, he should be 
strapped to it. 


Placing Straps - Tue positions of the three 

straps on the victim are most important. 

1. The bottom strap must be placed around 
the board and around the victim Just 
above his knees. This will prevent him 
from raising his legs off the board. 


2. The middle strap must be placed around 
the board, .1across the victim's hip 
region. Hi: ands should be at his sides; 
the strap passes over his wrists. 

3. The top strap must be placed around the 
board aad across the victim's chest 
region, |‘ .t below the shoulders. 

All three ofthese strap positions can be 
seen in Figure 13. Note the straps do not 
go through the holes in the board, but 
around the board. The straps would not be 
located properly if they were put through 
the board holes. 

Securing Feet and Head - ifthe victim must 

be carried up or or down any distance, a foot- 

rest must be put in place and his feet must 
be tied to it with a cravat. The victim's 
head can be kept secure with a cravat. 

Figure 14 shows how the cravats are tied. 


Figure 14 


Figure 13 shows proper strap placement. The bottom strap passes just above the knees; 
the middle strap passes across the thighs and over the wrists; the top strap passes 
across the tpper chest. Figure 14 shows proper placement of straps, footrest, and cravat 


bandages. 
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Figure 15 


Squadman places one hand on board handhold. 


RAISING THE BOARD 


To raise a backboard, one squadman 
places four fingers of one hand into the 
hasdhoid in the bottom of the board. (See 
Figure 15.) He then lifts the board and 
places it on one foot. (See Figure 16.) 


Then he takes hold of the board with both 
hands, bends his knees, and lifts with his 
legs, not his back. He lifts the board just 
to his knees. (See Figure i7.) 


Figure 16 


Squadman places board on his foot. 
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The top man places himself at the top 
of the board. He stoops, places each hand 
on one edge of the board, and slides his 
hands along the board toward him until they 
touch the ground. (See Figure 17.) 

Hethen straightens his legs and lifts with 


his leg muscles, not his back. 1f both men 
keep their arms straight, the board can be 
carried easily. (See Figure 18.) Squad- 
men should not bend their arms while 
carrying a patient on a backboard, as it is 
very tiring. 


Figure 17 shows the proper first step in raising the board. Figure 18 shows the proper 


way to carry the board. 
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Figure 19 


Squadmen raise the victim to a vertical position. 


Raising Victim's Head - If the victim must 
be carried in a vertical position while 
strapped to the board be must be raised 
properly: 


1. After the board is lifted to the normal 
(horizontal) carrying position, the foot 
end of the board is lowered again. 


2. Two squadmen then” foot” the board; that 
is, each braces it with a foot. 


3. The top man then raises the board tohis 
chest, places it on his chest, changes 
the direction of his hand position, and 
pushes away. 


4. The bottom two men tk.n receive the 
board. (See Figure 19.) 


The victim who is properly secured to 
a backboard can safely be raised to a ver- 
tical position using this procedure. He will 
not slide off or fall away from the board 
(See Figure 20.) 


Courtesy Yorkville Vol. F.D. 
Figure 20 


The victim is secure in a vertical position. 
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REMOVING VICTIMS FROM AN AUTOMOBILE 


Victims of auto accidents are especially 
likely tohave head, neck, and back injuries. 
Moving these victims carelessly has re- 
sulted in needless deaths and permanent 
paraly..is. Every squadman should learn 
the procedure for removing a victim from 
a car: (1) from the driver's seat, (2) from 
under the dashboard, (3) froma prone posi- 
tion on the front seat, and (4) from the back 
seat. 


PRELIMINARY STEPS 


Allemergency first aid--control of 
bleeding, the splinting of all fractures, 
etc.--must be carried out before the victim 
is removed. (If danger of explosion or un- 
controlled fire is imminent, the victim 
should be pulled from the car by the long 
axis of his body .) 


The squadmen's hand positions on a vic- 
tim in acar are the same---or asclose as 
possible to the same---as in regular log- 
rolling. 


The victim should notbe moved until all 
are ready, and then only on the directions 
of one man, 


Some of the procedures shown here re- 
quire more men than usually are ...a squad 
run. Other persons~-~-policemen, family, 
or bystanders~--could quickly be shown 
how to help. Do not hesitate to call for 
more help, if it is neededto carry out these 
procedures. 


In the following pictures removal of a 
victim from each of the four locations is 
described and shown. The pictures do not 
show first aid treatment because they were 
posed: in an actual accident, the victim 
would have been splinted, etc. 


REMOVAL FROM THE DRIVER’S SEAT 


Rescue1's often forget to make as much 
room as possible to work. Sliding the front 
seat back gently will give the squad more 
room. (See Figure 21.) 


Figure 21 
A car seat can be slid back. 


A squadman positions himself behind the 
victim, in the back seat. (See Figure 22.) 
He slides his hands under the victim's 
armpits, grasps the victim's wrists, and 
crosses the victim's arms. 


Figure 22 


The victim is grasped by his arms. 
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USE OF BACKBOARDS 


As this is being done, one squadman 
stands ready with the backboard and another 
squadman stands at the opposite door. 


The squadman in the car thenarches his 
back against the car roof, and raises the 
victim just enough to slide the board under 
the victim. (See Figure 23.) 


Figure 23 


One squadman slides the board. 


Thevictim is then pivoted on the board. 
Both his feet are kept together at alltimes. 
The squadman in the back seat then "gives" 
the victim to the squadman at the opposite 
door , who lowers him to a horizontal posi- 
tion. (See Figure 24.) 


All three squadmen then come to the 
driver's side. Together they slide the vic- 
tim out of the car. (See Figure 25.) He 
can then be transferred to the squad 
stretcher . 


Figure 24 


The victim is pivoted. 


Figure 25 


The victim is removed. 
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REMOVAL FROM UNDER DASHBOARD men will be needed, to remove him. 
After the victim is given first aid, a 
A victim might typically be found in the board is placed on the front seat. (See 
position shown in Figure 26. Four squad- Figure 27.) 


Figure 26 


Figure 27 


Figure 26 shows a victim lying under the dashboard of an auto. Squedmen, after giving 
him first aid, will place a backboard on the front seat as in Figure 27. 
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Then the rescuers prepare to roll the 
victim onto the board, as follows: 


1. One squadman places himself so that he 
‘can supportthe victim's head. He con- 
trols its movement at all times during 
the maneuver. 


2. One squadman places himself where he 
can support the victim's legs. 


3. Two squadmen get into the back seat, 
reach over the front seat, and grasp the 
victim's clothing at the shoulder, chest, 
belt, and thigh. (See Figure 28.) 


Figure 28 


Squadman at left is attending the victim’s 
legs. Squadman at right, reaching from the 
back seat, is grasping the victim's belt 
and thigh. 


On a signalall four squadmen gently lift 
the victim, keeping his back and hips against 
the front of the front seat. (See Figure 29.) 


Figure 29 


Four rescuers lift the victim from the car 
floor. One man in back, not visible here, 
holds the victim’s chest and shoulder. 
Another is outside the car on the opposite 
side. 


The victim is then placed on the board. The victim on the backboard is slid out 
(Sec cigure 36.) of the car. (See Figure 31.) He can be 
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transferred to the squad stretcher. 
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Figure 30 Figure 31 


The victim is slid on a backboard. The victim, on the board, is removed from 
the car. 
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REMOVAL FROM FRONT SEAT 


Many times a victimis injured and falls 
across the front seat. 


Four menare also needed for this rescue 2 


procedure, as follows: 


1. Twomen get into theback seat. The top 3 


man Supports the victim’s head and 


Figure 32 


grasps the clothing at the shoulder. 
The second man grasps the victim's 
clothing at the belt and thigh. (See 
Figure 32.) 


. One man outside the car prepares to 


guide the victim's feet. 


. One man handles the board. Later he 
will attend the victim's head. 


Rescuers are preparing to move the victim. Note positions of each squadman’s hands. 


om 
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The victim is rolled slightly away from 
the back of the seat, and the board is slid 
behind him. (See Figure 33.) 


After the board is in place, the man who 
handled it becomes top man. He supports 
the head of the victim against the board 


with his arm, and grasps the bottom edge 
of the board. (See Figure 34.) 

The two men in the back seat then reach 
across the victim, grasping his clothing 
under the ribs, waist, hip, and thigh. 
Together they hold the victim snugly against 
the board (See Figure 34.) 


Figure 34 


The victim is slightly rolled while one man places a board behind him (Figure 33). 


One squadman holds the victim’s head against the board with his lower arm, as his hand 
grasps the backboard edge (Figure 34). 
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The bottom man (on the outside of the 
car) grasps the top of the board with his 
top hand. He reaches around the victim's 
ankles and grasps the board at its bottom 
edge, at the same time keeping the victim's 
feet against the board. (See Figure 35.) 


F igure 35 


is a joint maneuver (Figure 36). 
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On a signalali four men turn the board, 
keeping the victim tight against the board. 
(See Figure 36.) 

The board is now resting on the front 
seat. The victim can be removed as pre- 
viously shown. 


Ne 
Figure 36 


With his left hand another squadman grasps the backboard below the victim's ankles 
(Figure 35). His right hand grasps the hand hole. Lowering the board onto the car seat 
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REMOVAL FROM THE BACK OF CAR 


People riding in the rear seat of a car 
can as easily be injured in a wreck as those 
in the front seat. They sometimes are 
found in the position shown in Figure 37. 


To remove this victim, four squadmen 
grasp him using the same hand position as 
those shown in Figure 32. However, the 
two squadmen in the car are in the front 
seat. These two men grasp the victim as 
shown in Figures 38 and 39. 


A victim lies on the floor between the front and back seats (Figure 37). Two squadmen, 
working from the front, grasp the victim as in Figure 38. 


USE OF BACKBOARDS i. 


Figure 39 


Squadmen place their hands on the victim as shown, 


A board is placed on the seat and the 
victim is raised to the board. His back 
should be kept against the front of the back 
seatas support, His head, neck, legs, and 
back must be continually supported. 


The back seat can be removed and the 
board puton the floor. The victim can then 
be supported and logrolled onto the board 
more easily. (See Figure 40.) 


Figure 4C 


Rescuers place the victim on the board. In 
this view, the back seat has been removed 
from the car. 
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CONCLUSION 


Other uses of the backboard---raising, 
lowering, aerial-ladder rescue, etc. --- 
are shown in other parts of this text. 

This versatile tool should be handled 
frequently in squad practice sessions, so 
that it will become an intrinsic part of your 
team operation. 


A wrecked car should be obtained by 
every squad, and it should be usedoften at 
drills to practice removal of victims. The 
car can be turned on its side or top, and 
the victims can be brought out through side 
windows, and through the windshield or 
back window. 


All pictures in this chapter, except Figure 20, were taken in cooperation with the Sharon 
Township Fire Department, Worthingt in, Ohio. 
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CHAPTER XIV 


RESCUE CARRIES AND DRAGS 


INTRODUCTION 


Earlier chapters of this text have dealt with first aid. The next several chapters will 


describe rescue procedures. 


An important aspect of rescue work is the successful removal of victims in situations 
where a stretcher or backboard cannot be used. Squadmen mustbe able to carry and drag 
victims quickly to safety in a variety of emergency situations, with minimum risk to the 
victims and to themselves. They must be prepared to rescue people who are injured or 
unconscious. This chapter describes rescue carries and drags. 


RESCUE PRINCIPLES, PRACTICES AND EQUIPMENT 


THE RESCUE SCENE 


Rescue is the removal of humans from 
places involved in fire or other disaster. 
The factor of life saving or “life hazard" 
decides the first or immediate operating 
procedure at a fire or other emergency. 
Rescue is the first action to be taken on 
arrival at ascene. Therefore, each officer 
and squadman should thoroughly understand 
the principles governing rescue. 


In case ofemergencies within a building, 
the first questions to be considered regard- 
ing rescue are as follows: 


1. Are there any people in the building? 
2. lf so, are they in danger? 
3. Have there been cries for help? 


4. Can the people be rescued? 
5. How can they be rescued? 


6. Has any information been given by per- 
sons who have escaped from the building 
regarding persons in the involved 
building? 


7. Hag any infor mation been given by neigh - 
bors or bystanders regarding persons 
in the involved building? 


The officer in charge should determine 
whether anyone is trapped in the building. 
The information secured from answers to 
the questions above will help greatly in 
making rescue. 
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Children may try to escape from flames 
or smoke by hiding in closets, under beds 
or furniture. Persons may be found be- 
neath a window which they have tried to 
open. A careful search should be made 
when there is any chance of anyone having 
failedto escape from the involved building. 
It must be remembered that it only takes a 
small amount of heated air, smoke or gases 
to render a person unconscious. 


PREVENTING PANIC 


In such places of public assembly as 
schools, churches, hospitals, dormito- 
ries, theaters, factories and stores, the 
actual emergency is not the only factor 
causinga serious rescue problem. Panic 
has been the major cause of death in places 
of public assembly. A false shout of fire, 
the discovery of smoke, some incident such 
as an explosion, collapse of part of the 
building, or any other unexpected event can 
cause the necessary spark of excitement 
which can cause panic. The best method 
of panic prevention is for the assembled 
people to betrainedto perform a well dis- 
ciplined emergency exit drill. This is the 
reason that systematic emergency exit 
drills should be conducted. Where it is not 
possible or practical to train occupants in 
emergency exit drills, the only safeguard 
against panic is for the buildings to have 
adequate exits. All exits should conform 
with accepted standards. 


COMPLICATING FACTORS 


Weather conditions at the time of the 
emergency have an important bearing on 
the problem of rescue. Zero weather ac- 
companied by snow and ice will slow u, 
rescueoperations. Lowtemperature, plus 
exposure, may endanger the health of per- 
sons who have been removed from the 
building. 


The use of the new type metal window 
frames in buildings has increased the dif- 
ficulty of bringing occupants out through 
window openings . 


The time and nature of occupancy has a 
direct relationship to the problem of res- 
cue. Ahotel fire is a more serious problem 
in the early morning hours than at any 
other time. In the early morning, most of 
the occupants are asleep and a fire may 
have made considerable headway before 
discovery. A school building presents an 
entirely different problem during the time 
classes are in session than when they are 
not. So, time and nature of occupancy must 
be given proper consideration in rescue. 


The age, sex and physical condition of 
the inhabitants of the involved building will 
also enter into the problem of rescue. 
Women, children, and the physically dis- 
abled will make operations more difficult. 


BEING READY 


Squadmen should make community sur- 
veys to determine where disasters or grave 
emergencies are most likely to strike. A 
complete record should be kept at all times 
as to location of homes for the aged, chil- 
dren‘’s homes, jails, hospitals and other 
institutions . 


Squadmen must know the life hazards 
found in public, commercial and apartment 
buildings under their protection. Squadmen 
should know the construction, interior lay - 
out, nature of contents, number of persons 
likely to be found in the building, location 
of interior and exterior stairways, other 
avenues of escape, and any other infor- 
mation of value in conducting rescue 
operations . 
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Squadmen should also know the exact 
location of all exits from the involved build- 
ing and the openings in the roofs of the 
adjoining buildings which could be used in 
an emergency. Porch roofs, balconies , 
and in many instances, the roof of the in- 
volved building may provide a means of 
temporary escape from immediate danger 
for the occupants. 


Periodic surveys of the area squadmen 
are to protect should be made by both of- 
ficers and men to determine the type of 
rescue tools and equipment that would be 
required for any emergency that may arise. 


Rescue equipment will vary in different 
locations. For instance, an area with rail - 
road tracks creates the possibility of a 
train wreck. The presence of lakes, ponds, 
and other bodies of water may indicate the 
chance of future drownings. Asylums, 
jails, etc., constitute places of confine- 
ment where iron bars would have to be 


removed from the windows. All of these 
would pose different problems in attempting 
rescue. Discussions should be held re- 
garding these possible rescue problems. 


Squadmen must be trained in the use of 
rescue equipment such as ladders, ropes, 
and gas masks inorder to protect their own 
lives and the lives of others. A knowledge 
ofthe chemistry of fire, gases, ventilation 
and first aid is a must for the squadman. 


There canbe no set rules for rescue, as 
conditions may differ from case to case. 
Generally the time factor is always pres- 
sing, for people must be rescued quickly 
andtakento a place ofsafety. The methods 
used may employ one or a combination of 
rescue practices. 


In order tobe ready for any emergency, 
squadmen must be drilled regularly to dev- 
elop teamwork in rescue practices . 


CARRIES AND DRAGS 


Persons who have been subjected to in- 

tense heat, heavy smoke, gases, or falling 
materials may become injured or uncon- 
scious. Squadmen should know the methods 
for carrying and dragging people to safety 
in such emergencies. Some common 
methods are described here. 
Chair Carry - This is a good method. It 
is even better than a stretcher in places 
where sharp turns must be made or where 
steep stairways are encountered. The 
chair should be tested before use, to make 
sure it is solidand will support the victim . 
After the victim isplaced in the chair, the 
man in the rear tilts the chair back to en- 
able the man in front to get into his position. 
Carry as shown in Figure 1. 


Figure 1 
Chair carry 
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Fireman's Carry - To get the victim on the 
shoulder for this carry, balance and co- 
ordination ofmovement are very important. 
With this method, a squadman can raise 
any victim that he is able to carry. He 
places the victim on his back, knees up, 
and feet against buttocks, as shown in 
Figure 2a. 


Figure 2A 


He then grasps the victim's wrists with his 
palms down. See Fignre 2b. 


The rescuer places his feet and legs against 
the victim's feet and legs, as shown in 
Figure 2c. Then, by leaning back and pull- 
ing the victim forward and up at the same 
time, he enables the victim to fall across 
his shoulder. See Figures 2d and 2e. 


Carrying in Arms ~ To carry @ patient in 
the arms, lift him, if he is unconscious, 
to an erect position as described in the 
fireman’s carry. Support the patient with 
one arm about the body. Kneel on one knee 
and allow him to rest on your other knee. 
Pass your other arm under his thighs. Roll 
the patient into the hollow of the elbows 
and rise. See Figure 3, 


Figure 3 


Carrying in arms 


Carrying Astride Back - Carrying astride 
the back is a comfortable one-man method 
of transportation , but is limited to carrying 
a conscious victim who can at least par- 
tially stand alone. The rescuer assists 
the victim to a standing position. Standing 
in front of the victim, he turns his back to 
him, taking the victim’s arms over his 
shoulders and crossing them. He then 
bends forward until the victim rests on his 
back. He grasps each thigh, and with a 
humping motion, raises him well upon his 
back. Passing the forearms under the vic- 
tim‘s legs, the rescuer then takes a wrist 
in either hand and the victim is loaded. 
This carry is sosecure that the victim may 
become unconscious and yet be carried 
safely and easily. See Figure 4. 
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Figure 4 
Carrying astride back 


Pack Strap Carry - The pack strap method 
is a one-man carry that has two applica- 
tions, one for a conscious and one for an 
unconscious victim. For a conscious vic- 
tim, the loading is done exactly as described 
in the first part of the "astride back" 
method. See Figure Sa. When the victim 
ison the rescuer 's back, the rescuer grasps 
his crossed arms at the wrists , bends for- 
ward, humping the victim well up on his 
back and proceeds in the manner shown in 
the illustration. Note that the rescuer has 
one hand free. 


Figure 5A 


Pack strap carry (conscious and unconscious) 


if the victim is unconscious, the loading 
is more difficult, likewise the carry. To 
make thecarry, an improvised" pack strap" 
is used. The carry gets its name from the 
pack strap used. The pack strap con- 
sists of a loop of some type of material. 
A rope hose tool is excellent for this pur- 
pose, but a bed sheet or any other similar 
material may be used. The rescuer turns 
the victim on his back and passes the loop 
through, under his shoulders at the arm 
pits. He then places his body on that of the 
victim with his face up, slipping each arm 
through an end of the loop. The rescuer 
then rolls himself andthe victim over, gets 
to his knees, then to his feet and from this 
squatting position rises to an erect posi- 
tion. See Figure 5b. Since bothhands are 
free, the rescuer may proceed down a 
ladder or through difficult passages. Al- 
though the dangling legs of the victim are 
awkward, he cannot slip from the load. 
Also, the rescuer can shift the load from 
his back to leg muscles by bending forward. 


Figure 5B 
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Front Piggy Back - This one-man carry is 
excellent for carrying a conscious victim . 
To get the victim in position, face him and 
place hands under his arm pits. Lift as he 
jumps up putting his legs around your mid- 
riff, above the hips. The victim wraps his 
arms around the rescuer’s neck. The 
rescuer has both hands free to climb or 
descend a ladder, open a door, etc. If 
trouble develops while descending a ladder, 
the rescuer can pin the victim against the 
ladder until help arrives or the trouble is 
eliminated. See Figure 6. 


Figure 6 
Front piggy back 


Two-Man Seat Carry - The seat carry seen 
in Figures 7a and 7b is atwo-manmeans 
of carrying an injured or unconscious per - 
son. It consists of making a seat rest of 
one pair ofarms anda back rest of the other 
pair. Figure 7a shows how the arms are 
arranged when completed. The rescuers 
kneel, one on either side of the victim near 
the hips, and raise him to a sitting position 
steadying him with the arm nearest his head 
around his neck. 


Each rescuer then slips his other arm 
under the victim’s thighs, clasning the 
wrist of the other rescuer. Both arise 
slowly, in unison, lifting the victim from 
the ground. When erect, they adjust their 
upper arms to form a comfortable back 
rest and to make the victim secure. See 
Figure 7b. Ifconscious, the victim sssists 
the rescuers by grasping them around the 
necks with either or both arms. 


Figure 7B 


Two-man seat carry 
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Carrying By the Extremities - This is a 
good method, but should not be used if the 
victim has any fractures. The victim is 
laid straight on his back, feet apart. One 
rescuer takes his place between the vic- 
tim's legs and the other at his head, facing 
each other. The rescuer at the victim's 
feet turns his hands palms down, grasps the 
victim's wrists, and pulls him to a sitting 
position. The man at the victim's head 
assists in raising him to a sitting position 
by lifting his shoulders. See Figure 8a. 


The rescuer at the head position kneels 
on one knee and supports the victim's back 
with the opposite knee and leg. Then he 
extends his hands, palms down, under the 
victim's armpits from back to front. The 
rescuer at the victim's feet, who has been 
holding the victim's wrists, places them in 
the extended hands of the other rescuer, 
who grasps them firmly. See Figure 8b. 


The rescuer at the victim's feet turns 
his back to the victim, kneels on one knee, 
and passes his hands under the victim's 
knees from the outside. The rescuer at 
the head position gets into a baseball catch- 
er'’s position, keeping his back vertical. 
At the order “Rise”, by either of the two 
rescuers, both rise by straightening their 
legs, and move forward. See Figure 8c. 


Figure 8C 


Carrying by the extremities | 
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Three-Man Carry - The three-man carry 
is used for budly injured persons. See 
Figures 9a , 9b and 9c . The carry is 
accomplished as follows: Three men line 
up on one side ofthe victim and the leader 
gives the command, "Prepare to lift." Each 
man kneels on the knee nearest the victim's 
feet, so that one man is at his shoulders, 
one at his hips, andone at his knees. With- 
out further orders, they pass their hands 
and forearms under the victim, as shown 
in Figure 9a . The one at the head places 
his hands under the victim’s neck and back, 
the second under the pelvis and hips, and 
the third under the knees and ankles. Atthe 
command, “ Lift," they raise the victim 
and place him on their knees, but without 
releasing their hands. See Figure 9b. 


At the command, “Prepare to rise," 
they slowly turn the victim on his side, 
toward them, until the victim rests in the 
bend of their elbows. At the command, 
"Rise," all rise to a standing position, 
holding the victim against their chests, as 
in Figure 9c. To move directly forward, 
the command, "March," is given and ail 
three step off on the left foot and continue 
until the command, “Halt is given. To 
move sideways, the command, "Side step 
left", (or "... right",) is given. The 
rescuers step off with the foot according to 
the command, bringing the other foot up to 
it in even, short steps. The victim is then 
lowered by reversing the operations but 
always at the command of the leader. 


In actual practice, however, it should 
not be necessary to give detailed com- 
mands. The men should be so well trained 
that they can move and act in unison with a 
minimum of commands. 


Figure 9A 


Figure 9C 


Three-man carry 
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Clothes Drag - When asquadman must 
rescue a victim who is too heavy tobe car- 
ried, other means must be used to get the 
victim to safety. The clothes drag, 
Figure 10, is one method that canbe used. 
The rescuer's hand should grasp the vic- 
tim's collar with the victim's head resting 
on the rescuer's arm for protection. 


Figure 10 
Clothes drag 


Fireman's Drag - In making a fireman's 
drag, the victim's wrists are tied together 
with a square knot as shown in Figure 11. 


Figure 11 
Fireman's drag 


The rescuer then straddles the victim and 
passes his head between the arms, raises 
the victim's head and shoulders just off the 
floor, and then, by crawling, drags the 
victim out. 


For descending a stairway when using 
the fireman's drag, the rescuer's position 
is reversed and he descends the stairs 
backwards. This prevents the victim’s 
head from hitting the steps. 


‘The Blanket Drag - The blanket drag can be 
used in place of the clothes drag when the 
victim is nude or the clothing being worn 
is too flimsy to be used todrag the victim. 
Place a blanket on the floor and roll victim 
onto the blanket. The victim can then be 
removed to safety as shown in “i, ire 12. 


Figure 12 
Blanket drag 
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LADDER RESCUES 


SLIDING AN UNCONSCIOUS VICTIM 
DOWN A LADDER 


Generally this evolution, illustrated in 
Figure 13, is started from a crotch-hold 
position. The rescuer unlocks his own leg, 
works up until his arms are beneath the 
victim's armpits, grasps the rungs in front 
of .he victim's face, while the rescuer’s 
knee is beneath the victim's crotch. The 
victim's feet are positioned outside the 
beams and he is slowly slid down the lad- 
der. The rescuer should be backed up by 
an extra Man. 


Figure 13 


Sliding an unconsciousvictim down a ladder 


WALKING A VICTIM DOWN A LADDER 


As shown in Figure 14, this evolution is 
executed by taking a position immediately 
behind and parallel to the victim, but one 
rungbelowhim. Place the arms around the 
victim's body below the armpits and grasp 
a rung. Usingone rung at a time, descend 
slowly. As a precautionary measure the 
rescuer should keep one knee between the 
victim's legs to prevent him from sliding 
through. 


Figure 14 


Walking a victim down a ladder 


WALKING A WOMAN OR CHILD DOWN A 
LADDER 


This evolutiondiffers from the preced- 
ing method because the rescuer’s knee is 
not placed between the legs of the woman 
or child. The rescuer's arms are placed 
around the victim's body below the armpits. 
The resucer graps the rung immediately 
below the rung the victim is grasping. He 
comes down slowly, descending one rung 
at a time. 
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Figure 15 shows the proper way to walk 
a victim down an aerial ladder. 


Figure 15 
Walking a victim down an aerial ladder 


SLIDING A VICTIM DOWN A LADDER ER 
ACROSS ARMS 


The rescuer who is to slide the victim 
down the ladder stands on the ladder just 
below the door, window, or roof, grasping 
the ladder with both hands on the underside 
of the beams. The other rescuer places 
the victim across the first rescuer’s arms, 
as shown in Figure l6a. The first rescuer 
then descends the ladder one step at a time 
with the victim's buttocks resting on each 
rung of the ladder during descent. The 
rescuer’s hands are slid alc ag the under - 
side of the beam. The rescuer on the ladder 
should be backed up by an extra man. See 
Figure 16b. 


Figure 16B 


Sliding a victim down a ladder across ams 
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CARE OF VICTIMS AFTER RESCUE 


NEED FOR SPECIAL CARE 


The persons referred to in this section 
are those taken from or removed from 
danger who are not injured. Care should 
be taken to prevent persons who have 
escaped from a burning building from re- 
entering to obtain clothing or other posses - 
sions left in the building if the conditions 
are such as to endanger their lives or inter- 
fere with fire-fighting operations. Many 
times, rescue is a difficult and dangerous 
operation even for trained and experienced 
firemen or squadmen. Therefore, care 
must be exercised by squadmen to prevent 
untrained persons from exposing them- 
selves to unnecessary danger 

The duty of the rescue squad does not 
always end after persons are brought to a 
place of safety. Infants, children, the sick 
and the aged all needcare and supervision 
after being brought to safety. 


CARE OF INFANTS 


When infants are subjected to a sudden 
drop in temperature after being removed 
from a heated building, they are likely to 
incur pneumonia or some other illness. 
The rescuer should protect them by being 
sure that they are properly covered and 
their face protected. They should, if pos- 
sible, be delivered to some con:petent 
person who will see that proper care is 
given to them. 


CARE OF CHILDREN 


if left on their own, children may wander 
around a fire area and become injured. 
They may even re-enter a burning build- 
ing seeking a toyor something left behind . 
For these reasons, they should always be 
placed in the custody of a competent per- 
sor who will give them proper care and 
protection. 


CARE OF THE SICK 


People taken from a sick bed may suffer 
a relapse causing the illness to become 
worse. [f the illness is not contagious, 
refuge for them may be found in a neighbor's 
home. If the sickness is contagious, pro- 
visions must be made as soon as possible 
to have the patient sent to a hospital. A 
heated garage may provide temporary shel- 
ter, but attendance and care mustbe given 
to the patient until removed to the hospital. 
As a precaution, as few squadmen as are 
absolutely necessary should expose them - 
selves to a contagious disease. Those 
squadmentiat were exposed should receive 
a doctor's attention and their clothing 
should be treated to prevent the spread of 
the disease. Since not all hospitals will 
admit contagious cases, the squad should 
prepare itself for this emergency by listing 
hospitals or agencies that will accept such 
cases. Refer to section on contagious 
diseases on page 62. 


CARE OF THE AGED 


On many occasions, aged people have 
lost their lives after being taken to safety. 
Not realizing the danger, they re-enter the 
involved building for their possessions 
which might have been only a picture, the 
contents of a dresser drawer or some other 
object they have had for a long period of 
time. [If possible, squadmen should bring 
these cherished objects out with the person. 
In every case, however, after rescue the 
person should be placed in the custody of 
competent persons. 
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ROPE SLIDE 


On some occasions ladders or other 
tools are not available and the squadman 
must use a rope slide to save himself and/ 
or the victim. 


PLACING THE SLIDING ROPE IN SERVICE 


The rope is either carried tothe roof or 
upper story of a buildingor pulled up with 
the aid of a small line suchas used on the 
life gun which shoots the line to the upper 
story or roof. 

Fasten one end of the sliding rope to 
some solid object within the building or on 
the roof. It should be tied at the same 
levelas the edge of the roof or window sill 
over which it is passing, and directly above 
the center of the window from which the 
slide is to be made. Place a pad, such as 
a coat, under the rope where it passes over 
these edges topreventdamage to the rope. 
Be positive that the sliding rope is long 
enough to reach the ground or a place of 
safety. The following method is used to 
Slide the rope with the hands and feet. 


1. Stand erect in window if possible. 

2. Grasp the rope with both hands high 
above the head and pull on rope. This 
will test the rope and take the slack and 
stretch out of it. 

3. Still pulling with the hands, and with 
the lower part of the rope hanging down 
in front of the body between the legs, 
pass the right leg forward on the right 
side of the rope, backward on the left 
side of the rope, and forward on the 
right side again, far enoughthat the rope 
is hanging down on the inside of the in- 
Step of the right foot. See Figure 17a. 

4. Extend the right leg out of the window 
just below the sill and suspend the full 
body weight with the hands and at the 
same time pass the left foot under the 


right foot and press it tightly to the out- 
side of the right foot. Elevate toes of 
the left foot and lower toes of the right 
foot. See Figure 17b. 


5. By pressing the feet together enough fric- 
tion is created to hold a man stationary. 
By releasing the pressure slightly he can 
slide slowly and safely down the rope. 
Do not slide hands on rope but use hand- 
over -hand method. If the rope slips out 
from between the feet while sliding, 
suspend the body by the hands and work 
the rope back to proper position with the 
feet. 


6. When getting on a sliding rope from the 
level where the rope is secured, as from 
a rooftop, grasp the rope with both hands 
and lie on the stomach, over the rope, 
with the lower part of the body hanging 
down over the roofledge. Workthe rope 
into position as shown in Figure 17b and 
then lower yourself over the edge with 
the hands until you are in proper position 
for the slide. 


Figure 17A 


Figure 17B 


Foot positions on sliding rope 
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TO SLIDE ROPE WITH A LIFE BELT- 
ONE MAN 


Strap a life belt snugly about the waist 
(not so tight as to cause discomfort) with 
the buckles on the left side and the hook 
hanging directly in front. Put a leather 
Sliding glove on the righthand. Stand erect 
in the window, facing the outside. Grasp 
the sliding rope with both hands, above the 
head, and pull down hard to test the rope 
for security and to take out some of the 
stretch. 


Reach down with the gloved hand (right) 
and take hold of the rope just above the 
knees and raise it to about the level of the 
waist to give enough slack to work with. 
Hold the rope in the palm of the right hand, 
thumb up. Raise the life belt hook with the 
left hand so that it is pointing upward. Still 
holding the rope in the palm, grasp the 
base of the hook with the right hand and 
hold them firmly together just above the 
waist. The hinged or opening part of the 
hook should be on the left. Grasp the rope 
a bit above the hook with the left hand, 
thumb pointing down. See Figure 18a. 


Looking at the left hand from under- 
neath, wrap the rope clockwise one and a 
half turns around the hook, forcing the rope 
to the inside of the hook through the hinged 
part each time. The rope willbe entwined 
one complete turn about the hook on its 
right side. See Figure 18h. 


Hold the left side of the hook with the 
left hand and, with the right hand on the 
rope below the hook, pull the rope through 
until all the slackis out of the rope above. 


Figure 18A Figure 18B 


One-man slide 


Grasp the rope with the gloved right 
hand, thumb up; straighten the right arm 
and move it around to the rear of the body 
and hold the hand (thumb side toward the 
body) pressed firmly against the center of 
the buttocks. Have the rope gripped tightly 
and pulled taut around the right hip. 


Remove the left hand from the hook. 
Bend slightly at the knees and allow the rope 
to suspend part of the body weight. Turn 
to the right until the back is to the outside 
and at the same time ease down until the 
body is suspended entirely by the rope and 
the legs are holding the body out from the 
building with the feet res‘ing against the 
edge of the sill. 
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When ready to descend, kick out away 
from the building slightly and ease the right 
hand grip on the rope just enough to allow 
the rope to slide through the hand. The 
speed ofdescent is controlled by the amount 
of friction created by the righthand grip. 
To slow upor stop sliding it is onlyneces- 
sary to grip the rope more tightly. 


During the slide keep facing the building. 
Keep the left hand off the rope and hook. 
Use the left hand and the feet to keep from 
striking the building during the descent. 
lt may be necessary to kick out from the 
building several times on the way down, 
depending on the length of the slide and 
speed of descent. 


Should the right hand become dislodged 
from its position in the rear of the body and 
be pulled up to or near the hook, stop at the 
most convenient place, such as the next 
lower sill, and work it back into position. 


When the ground is reached, bend at the 
knees and allow the hook to slide down the 
rope as low as possible; then stand erect. 
By holding the hinged part of the hook open 
with the right hand, the rope is removed 
from the hook with the left hand, in reverse 
of the manner of putting it on. 


Not more than one sliding life belt can 
be in use on one rope at one time. 


TO SLIDE ROPE WITH ALIFE BELT- 
TWO MEN 


Although no more than one life belt can 
be in use on the rope at one time, it is 
possible for two men todescend the rope at 
the same time. Thisis performedas 
follows: 


They can both start the slide from the 
Same windc'y, of one man can start from 
above and pick the other man up ata lower 
level. 


If both men are to slide from the same 
window, the first man wraps the rope two 
and a half turns around the hook instead of 
one and a half. See Figure 19. This extra 
turn is necessary to create enough friction 
for the added weight of the second man. He 
then gets into position with his back toward 
the outside and his feetholding himself out 
away from the building the same as in the 
one-man slide. 


Figure 19 


Two-man slide 
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When the first man is in position, the 
second mea sits on the sill with his legs out 
the window and between the legs ofthe first 
man, 

The second man holds onto the first 
man’s belt toward the front with his left 
hand; with his right hand he snaps his own 
life belt hook into the ring at the base of the 
first man’s hook. Then he holds onto the 
first man's belt with his right hand and 
holds his head and shoulders in close to 
the first man's waist. 

He then eases himself out the window, 
off the sill, until he is entirely suspended 
bv his hook from the first man. 


As he eases himself out off the sill, the 
first man kicks out away from the building 
and they descend to the ground in the same 
manner as in the one-man slide. The sec- 
ond man may also assist in protecting both 


of them from striking the building during 
descent if necessary. 


If the first man is to pick the second man 
up at a lower window, he gets on the rope 
and slides downto that window the same as 
in the one-man slide. He stands erect in 
that window, facing the outside, gets the 
necessary slack in the rope, places the 
extra turn around the hook, and takes the 
position with his back to the outside again. 
The second man then hooks onto the first 
man as previously described and they des- 
cend to the ground. 


Upon reaching the ground the second 
man unhooks from the first man; then the 
first man stands erect and removes the 
rope from his hook. 


A 5/8" cotton braided rope is recom- 
mended for this evolution. 


RADIATION RESCUE 


The atomic age promises many benefits 
to man, but with these benefits come added 
responsibilities and dangers to the squad 
service ~~ namely, to protect the public 
and squadmen from the dangers of radiation 
and contamination. More information on 
this subject will be found in Chapter 26 
of the Ohio Pire Service Training Manual. 


In case of an emergency where radio- 
active material is present, the victim must 


be removed from the area with as little 
contact withthe rescuer as possible. The 
rescuer may use the clothes drag, a pike 
pole, or a rope effectively to remove the 
victim to a safeplace. He shouldtake any 
necesSary measures to save life, but 
carry out a minimum amount of first aid 
until a doctor can be called to the scene. 
A squadman’s protections against radiation 
are time, distance, shielding, and gas 
masks. 
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AERIAL LADDER RESCUE PROCEDURES 


INTRODUCTION 


There are rescues in which the squadmen are unable to bring the victim up from a low 
place or down from a high spot in the usual way. Roofs of buildings and the bottoms of 
cliffs are two examples of such locations. In many such situations, where conventional 
rescue procedures are unsafe, the skillful use of an aerial ladder and appropriate rigging 
will permit squadmen to reach and rescue a victim with minimum risk. 


If on arrival squadmen find that an aerial ladder will be needed, it should be sent for 
immedlately. The squad should be. prepared for this kind of emergency by learning the 
location of all aerial ladders that can be summoned to the area that the squad serves. 


i 

{ 

i 

: EQUIPMENT 

| 

i 

: 

| The equipment needed for aerial ladder Some departments carry all this special 

rescue includes: equipment in a particular part of their res- 

! 1 Backboard and footrest cue truck or ladder truck. Some even make 

i 2 Long web belts (7-foot) a special container for the equipment, so it 
3 Leather straps can be taken up a ladder easily and quickly . 
1 Blanket 
2 Triangle bandages Figure 1 (next page) shows the basic 
1 Hose roller equipment. Figure 15 at the end of this 

2 1/4-inch or 1/2-inch ropes chapter shows specifications for a rescue 
1 5/8-inch rope belt. 
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Courtesy Sharon Twp. F.D., Worthington, O 


Figure } 
Equipment needed for aerial ladder rescues 


PROCEDURE 


One squadman should be in charge of 
the whole rescue procedure. In the case 
of a roof-top operation, he directs from the 
roof. 


PREPARING THE VICTIM 


Any needed first aid should be given to 
the victim immediately . Thenhe should be 
logrolled onto a backboard, as shown in 
Chapter XIII of thistext. He must be strap- 
ped to the board before the ladder rescue 
procedure is carried out, with his feet 
secured to the footrest. Figure 14 in Chap- 
ter XIII shows a patient properly secured to 
a backboard. 


USING THE LADDER 


The use of an aerial ladder rescue truck 
for both horizontal and vertical rescues is 
described and pictured on the pages that 
follow. 


When the ladder truck arrives, the turn- 
table should be lined up with the center of 
the victim's body. This can be directed by 
a squadman who places himself where he 
can be seen easily by the truckdriver. All 
obstacles sifchas wires, trees, etc. should 
be observed by boththe squadman in charge 
on the roof and the officer in charge of the 
ladder truck. 


. 
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As soon as the truck is positioned, the 
outriggers should beplaced. The fly of the 
ladder should be extended four rungs while 
still in the bed. 

The hose roller is then secured to the 
top rung of the ladder as shown in Figure 2. 


Courtesy Shoron Twp. F.0., Worthington, 0. 
Figure 2 


Securing a hose roller to the top rung of an 
aerial ladder. 


One end of the large rope is tied to the 
top rung of the ladder with a clove hitch. 
(See Figure 3.) The remainder of the rope 
is brought down the center of the ladder and 
put on the turntable or ground. 
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Courtesy Shoron Twp. F.0., Worthington, 0. 


Figure 3 


Hose roller and large rope in place on top 
rung. 
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Atthe direction of the man in charge (on 


tended to him. (See Figure 4.) The top 
rung of the ladder is brought directly over 
the victim. Meanwhile, squad members 
are preparing the victim onthe board. (See 


Figure 5.) 


Courtesy Shoron Twp. F.0., Worthington, 0. 


Figure 4 


| 
the roof in this example) the ladder is ex- 


a ! 2 aes Mey: Gy oe 
Courtesy Sheron Twp. F.0., Worthington. 0, 


Figure 5 


The man operating the ladder cannot see the victim. He must be completely directed from 
above. Figure 4 shows the ladder fly as he extends it towatd the man in charge. The 
ladder is directed up until it is positioned squarely over the middle of the victim. (See 
Figure 5.) Note the squadmen prepating the victim. 
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After the victim is secured to the board, 
the two large web belts are put through the 
top and bottom holes on the side of the 


Courtesy Sharen Twp. F.0., Worthington, 9. 
Figure 6 
Large belts in place. in order to show all 
straps and their placement, the victim in this 
posed picture was not wrapped in a blanket 
as he would have been in an actual rescue. 


The large rope is now removed from the 
top rung, placed over the hose roller, and 
put through all four "D" rings of the large 
web belts. (See Figure 7.) 


3 A 


ag 5 ee ed oe : 
Courtesy Sharon Twp, F.D., Worthington, O, 


Figure 7 


Large tope placed through “‘D’’ rings. 
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A bowline and a halfhitch are then placed 
in the rope. (See Figure 8.) 
vied) 


Courtesy Sheren Twp. F.0., Worthington, O. 
Figure 8 
Bowline and half hitch 
The men of the ladder company then pull 
up all the slack possible and tie the rope 
doubled to the metal foot bar or plate at the 
bottom of the ladder. (See Figure 9.) 


Courtesy Sheren Twp. F.D., Worthington, 0, 
Figure 9 


Tie at bottom bar or plate 
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Then the fly is extended or the ladder is 
raised, whichever is best for the particular 
rescue. This is continued until the victim 
is lifted three to four feet from the surface. 
(See Figure 10.) Then the lifting procedure 
is stopped. This is to test all knots. 

The two smail ropes are put through the 
same holes as the large belts, and are 
thrown over the side of the building to two 
laddermen. (See Figure 10.) These ropes 
guide the board and prevent undue ‘move- 
ment. The ladder is retractedor the turn- 
table is rotated, or both, until the victim 
is free of the building and ail obstacles. Aa. ae a 
(See Figure lil ») Courtesy Sheren Twp. F.D.. Worthington, 0. 

Figure 10 
Testing knots and placing guide ropes 
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Courtesy Sharon Twp. F.D., Worthington, 0. 


Figure 11 


Victim is lifted free of all obstacles and lowered toward the ground. 
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The procedure can become so smooth placedonthe ground and the ladder operator 
with practice that the stretcher can be  candeliver the victim to it . (See Figure 12.) 
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Courtesy Sheren Twp. F.0., Worthington, 0. 


Figure 12 


Experienced rescue team lowers victim directly onto waiting stretcher. 
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VERTICAL RESCUE POSITION 


Sometimes in an aerial ladder rescue a 
victim must be removed in a vertical posi- 
tion. In this case first aid is given and 
the victim is strapped to a backboard, as 
previously described. The ladder crew 
prepare as they would for a horizontal res- 
cue procedure. The rope placement is dif- 
ferent. After the fly is brought to a position 
over the victim, the large rope is put 
through the top two hand holes in the board. 
It is most important that the rope is placed 
with the knot to the front of the board. (See 


Figure 13.) 


Courtesy Sharon Twp. F.D., Worthington, 0. 


Figure 13 


Correct knotting of large rope for moving 
victim in vertical position 


After the board is raised three to four 
feet off the surface, guide ropes are placed 
at the bottom holes of the board. The two 
truck men can thencontrol the board. (See 
Figure 14.) 
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Courtesy Sharon Twp. F.D., Worthington, o. 


Figure 14 


Guiding descent of victim by means of ropes 
through bottom backboard holes 


RESCUE BELT 


Figure 15 shows specifications for a 


rescue belt that an emergency squad can 
make. 
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Figure 15 
Rescue belt 
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PRACTICE 


Both these procedures must be practiced Ifyour squad does not have a ladder com- 
often. Your squadandladder companies car. pany, you should practice with the’ ladder 
become proficient to the point of being able company nearest you so that victims will 
to complete them in just a few moments. receive prompt, safe care. 
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CHAPTER XVI 


FORCIBLE ENTRY 


INTRODUCTION 


Squadmen must have means of getting into a building that is closed and locked. Admis- 
sion sometimes must be gained by forcible entry. A building is entered forcibly only when 
all accessible doors and windows are locked and it is impossible to enter the building 
through normal means. This chapter explains th2 different methods of forcible entry and 
the ways of using the tools of the rescue squad in making a forced entry. The knowledge 
of howto use them is invaluable when the squadmen, upon arrival, findthe normal entrance 
into the building either blocked or locked. Efficient methods of forcible entry can save 
property, reduce hazards to life, and create good public relations. Forcible entry tools 
are a “must” for every emergency or rescue squad. 


MAKING ENTRY BY BREAKING GLASS 


Glass in either adoor or window may be 
brokeneasily by using the flat side of a fire 
axe. The man breaking the glass should 
stand to one side and strike the upper part 
of the glass first, as shown in Figure 1. In 
this way, broken glass cannot slide down 
the axe bandle and cut the hands. 

After the glass is broken out, all jagged 
pieces should be removed from the sesh 
Starting at the top to avoid injury. This may 
be done with the pick end of the axe. Re- 
moving all pieces will avoid cutting the man 
who enters through the sash and will prevent 
damage to hose, ropes or other material 
that may be passed through the opening. 
This procedure is recommended where any 
difficulty is encountered in opening win- 
dows, whether in a factory, residence, or 
commercial building. When encountering 
wire glass, cut at the edge of the sash with Figure 1 
the cutting edge of the axe. Making entry by breaking glass 
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MAKING ENTRY THROUGH VARIOUS TYPE OF DOORS 


Doors are constructed of various mate- 
rials and are of various types. Examples 
of some types are the ledge panel, slab, 
double sliding, single sliding, overhead 
lift, overhead roll and revolving doors. 

Some types of steel doors offer great 
resistance to forcible entry. Every squad 
should know, by previous inspections, 
where these types of doors are “ocated; the 
men should be instructed as to how to open 
them. It is often advisable to find other 
means of entry if possible. It should be 
emphasized that in gaining entrance, glass 
is the most easily broken material and, in 
most cases, the most easily replaced. 

Single -hinged doors that open out may be 
opened from the swing side with an axe, as 
shown in Figure 2. The blade of the axe is 
inserted between the jamb and the door, just 
above or below the lock. By prying with the 
handle to one side away from the door, the 
jamb can usually be sprung enough to let the 
lock boltpass under the keeper. The Kelly 
tool may also be used for this purpose 
(Figure 3). The Buster bar or Hux bar may 
be used for prying open adoor in a manner 
similar to the Kelly tool. Either the 
straight or the cross head of this tool may 
be used where a door is near a partition, 
permitting a better leverage with the tool. 


hi 


Figure 2 
Figure 3 


Opening door with axe 
Opening door with Kelly tool 


In opening a door that swings in from the 
operator, greater difficulties are pre- 
sented. If the door is in a stopped frame, 
the straight head of the Kelly tool may be 
inserted between the door and the jamb 
(Figure 4). Then prying toward the door 
should spring it past the lock bolt. 


Figure 4 
Kelly tool used for door that swings in 


If the door is in a rabbeted frame, there 
is little chance of springing the frame. The 
cross head of the Kelly tool may be inserted 
between the door and the jamb as shown in 
Figure 5; prying against the door will break 
the door, the jamb or the lock. If the door 


glass and manipulate the lock from the 


inside. 


Figure 5 
Kelly tool used for rabbeted jamb 
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The Detroit door opener may be used for 
forcing doors in, as shown in Figure 6, by 
either breaking the door or spreading the 
jambs. Double-hinged doors may be opened 
either with an axe or with the Kelly tool, as 
shown in Figure 7. 


iL 


Figure 6 


Using ‘‘Detroit’’ door opener 


Figure 7 
Opening double-hinged doors 


Single -hinged doors on warehouses, sta- 
bles and other building may be locked with 
a hasp and padlock. If so, the staple of the 
hasp may be pried or twisted offwith aclaw 
tool such as shown in Figure 8. The point 
of the claw is inserted in the staple end and 
ifa pry will not remove it, it may be twisted 
off, taking the lock with it. 


Figure 8 
Prying off staple 


Overhead lift doors are easily operated 
once the lock is released. Generally, they 
are locked with sliding bars that must be 
broken or sprung to release the door. 
Overhead lift doors may be forced by prying 
upward at the bottom of the door witha crow 
bar, claw tool, or other good prying tool. 
Once the lock bar is broken, the door will 
open easily. Overhead rolling doors are 
made of steel and offer the greatest resist- 
ance of all to forcible entry. Since an 
overhead door is operated with a worm 
gear, the door cannot be raised except by 
operatingthe worm with the chain which is 
provided. Prying the door is liable to spring 
it sothat it cannot be operated even with the 
worm gear. The only alternative is to knock 
out bricks along side of the door, making 
a hole large enough to operate the chain. 


If doors are locked so securely that no 
other method of forcing them is successful, 
they should be battered in. This may be 
done with a battering ram. Use the blunt 
end of the ram and see that it strikes just 
below the lock, on the railor solid portion 
of the door. 


The only means of forcible entry through 
a solid glass door is a sharp pointed tool, 
such as an axe point. Using this point, hit 
the lower corner of the door a hard blow. 
This will cause the door to shatter and 
permit entry. Caution must be taken to 
protect the eyes and other exposed portions 
of the body from the shattering glass. It 
is a good practice to back up to the door. 


—— 
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MAKING ENTRY THROUGH VARIOUS TYPES OF WINDOWS 


Residence windows are of these general 
types: sliding, awning type, double hung, 
casement and basement. The double hung 
window consists of two sashes that meet 
horizontally. If the sashes are hung with 
weights, they will be locked at the center 
of the check rail; that is, the upper and 
lower sash will be locked together. If the 
window has no weights, the sash will be 
locked with bolts in the window sill. 


Casement sash are hinged to the window 
jambs and meet vertically. They aré either 
locked together or each is locked to the 
window frame. Basement sash generally 
are hinged at the top and locked at the bot- 
tom, orvice versa. Factory-type windows 
are generally constructed with metal sash. 
The sash is set solidly in the frame and 
only part of it may be opened (Figure 9). 
The movable part is generally pivoted at the 
center and latched on the inside. 


Figure 9 


Factory-type windows 


Double-hung windows may be opened by 
prying upwardon the lower sash rail. See 
Figure 10. If theyare locked on the check 
rail, the screws of the lock will give and 
the sash will operate. If they are locked 
with bolts, the bolts must be broken or 


bent before the sash will rise. Caution 


should be taken that the prying is done at 
the center of the sash, or else the glass 
may be broken. 


Figure 10 


Opening double-hung windows 


Casement windows may be opened in 
the same manner as double doors. See 
Figure ii. Generally, they are locked 
quite securely and it may be necessary to 
break the glass. 


Figure 11 


Opening casement windows 
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Casement windows may be opened with 
a Kelly tool, much the same as a door in 
a rabbeted frame. If the prying is done at 
the center of the lower rail, the lock may 
be pulled off or sprung. Any of the prying 
tools such asthe Buster Bar or Hux Bar may 
be used. Chisels, spanners, etc., can be 
used for prying in this same manner. 


FACTORY WINDOWS 


It is practically impossible to open fac- 
tory-type windows from the outside and, 
since they are glazed with small size glass, 
it is easier and less destructive to break 
a glass near the latch and reach in to un- 
fasten it. 


STORM DOORS AND STORM WINDOWS 


There has been much discussion on the 
proper procedure to follow when encoun- 
tering locked storm doors and windows. 
The wooden doors or windows, in most 
instances, can be pried open without too 
much difficulty and little or no damage to 
the wood itself. When encountering metal 
storm doors or windows, the general pro- 
cedure is to break the glass to open the 
locked door or window. In this instance, 
remember to remove the broken glass from 
the frame before putting the hand through to 
unlock the door or window. lt is not recom- 
mended that the metal storm door or window 
be pried cpen because of the costly damage 
to the metal framing. 


MAKING ENTRY FROM ROOF 


Quite often this means of entry becomes 
necessary. If the roof covering is of tin, 
the rotatingor can-opener type of roof cut- 
ter is used. After the metal has been cut 
and rolled back, the squadman proceeds 
with his cutting of roof boards to gain en- 
trance. Tar paper, tar and/or gravel 
should be removed before the cutting pro- 
cedure. Anyhole, whether it bein a floor, 
roof or wall, shouldbe cut properly --~ as 
though it had been done by a mechanic --- 
by a squadman who knows how vodo the job. 

When cutting with a fire axe, the axe 
should not be swungas a woodcutter would 
use it, but with short quick strokes. 
Figure 12 shows the method of holding the 
axe when cutting. By using this method, 
danger of hitting other men, catching the 
axe in overhead obstructions, and other 
such hazards will be avoided and the axe 
will be under complete control at all times. 


Figure 12 
Holding the axs to cut floor hole 
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When cutting flooring, roofing or sheath- 
ing, the cut should be made diagonally to 
the grain of the wood of each board, .rather 
than straight across. Figure 13 shows the 
method to use. 


Figure 13 
Cutting across wood grain diagonally 


Diagonal sheathing should be _ut when 
possible in the direction toward which it 
runs. When cut in this manner, the chips 
have a tendency to split out, while if the 
cutting is done across the grain of the 
sheathing, the axe is apt to bind and extra 
effort will be required to achieve results. 
Wherever possible, the cutting should be 
sloped at an angle of 45° to the board in- 
stead of vertically. This will provide a 
firmer base to cut against. Also. cut as 
close to a joist or rafter as possible . 


In cutting roof boards always stand on 
the windward side of the boards to be cut, 
then cut along the inside edge of the roof 
rafter. Incuttingholesto a size wider than 
one span of rafters, the center rafter or 
rafters will hold the boards in place until 
all cuts are completed. Ali cutting must 
be completed before any boards are re- 
moved. When the cutting has been com- 
pleted, again standingwn the windward side, 
use the pick end of the axe or pike pole to 
ripup the foards, starting at a point farthest 
away from you. 


A squadman should be able to cut either 
right- or left-handed. Cutting in difficult 
corners and under obstructions can be done 
in a workmanlike manner by men who have 
been trained in the proper way to use a fire 
axe. Good axes and good axemen are 
important to efficient squad operations. 


In some cases a pike pole may be needed 
to remove plaster and lath from the ceiling 
below the place at which the hole has been 
cut in the roof. (Figure 14). 


Figure 14 


O, ening ceiling from above 
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MAKING ENTRY THROUGH SKYLIGHT, COCK LOFT, 
OR SCUTTLE HOLE COVER 


In making forcible entry through a sky- 
light a pick-headed axe isoften used. The 
point is placed beneath the edge of the frame 
(Figure 15). Prying action produced by 
pulling on the axe handle exerts pressure 
to raise the edge of the frame. If the sky- 
light is not raised readily, it is advisable 
to break the glass, remove broken glass, 
reach inside, and release hooks or bolts. 
For removal of cock loft cover or scuttle 
hole cover, the same prying procedure is 
used. Ifthe cover does not remove readily, 
it must then be cut open by use of the cut- 
ting edge of the axe. 


Figure 15 
Making entry through a skylight 


MAKING ENTRY THROUGH GRATINGS, DEAD LIGHTS, 
AND BARRED WINDOWS 


Iron gratings may be fastened in several 
different ways. They may be merely held 
in position by friction of the grating against 
the sill or they may be pivoted on hinges at 
the rear. They may alsobe setin masonry 
and locked in position with hasp and pad- 
lock. They may be opened by using the pick 
end of the axe, forcing it berween the sill 
and the grating and prying up, care being 
exercised not to break the axe handle. 


Dead lights are placed in sidewalks 
under which basements extend. They serve 
both as a sidewalkand as a Ceiling for that 
part of the basement. They contain heavy 
glass discs which permit light to enter ard 
are sealed into a steel framework with 


waterproof material. The steel frarsework 
is likewise sealed into the concrete, and 
to remove the dead light the seal must be 
broken. Any good, sharp prying tool may 
be used for this purpose. After the seal 
is broken the dead light may be lifted and 
removed. 


Iron bars on windows are usually set in 
masonry. The sledgehammer can be used 
to free bars set in masonry by striking 
the bar with the sledge about ten inches 
above the sili until the bar is sufficiently 
bent for removal. Another method is to 
sixike the masonry sillwith the sledge di- 
rectly in front of the bar, breaking away the 
masonry. 
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MAKING ENTRY BY BREACHING WALLS 


To breach brick walls with the battering 
ram, (Figure 16), first remove one brick 
with the hammer head pick, pick-headed 
axe, sledge or other suitable tool. After 
the first brick has been removed, two men 
grasp .he handles on each side of the ram. 
with the forked end toward the wall. They 
swing the ram back at arm's length, then 
quickly thrust it against the wall, giving it 
a slight lifting motion just as it strikes the 
brick. Remove the bricks one at a time, 


starting just below where the first brick 
was removed. The hole should be made 
diamond-shaped as this does not weaken the 
wall. 


- TOWARD WALL 


et 


Figure 16 


Battering ram 


MAKING ENTRY THROUGH OPENINGS 
IN PARTITIONS AND CEILINGS 


When cutting a hole in a partition, care 
should be taken to make it as neat as pos- 
sible. Spread a tarpaulin on the floor be- 
neath the place where the hole is to be made; 
then, with the blade of an axe, cut down 


Figure 17A 
Cutting through partition walls: 
correct method 


along the stud. Do n.:t tear offthe lath, as 
this will make a ragged edge and ruin the 
plaster on both sides of the hole. See Fig- 
ure 17. 
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Figure 175 


Incorrect method 
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To open ceilings from below, the pike 
pole or the plaster hook (Figure 18) is used. 


Figure 18 
Plaster hook 


When pulling down lath and plaster from 
ceilings and walls with a pike pole, never 
stand directly beneath the hook after the 
point and hook have beendriven through the 
plaster. The hook on the pike pole should 
be pointed down and away from the squad- 
man while pulling down the ceiling. This 
will prevent the lath and plaster from fall- 
ing on the squadman. See Figure 19. 


When metal lath has been used in the 
construction ofa room or office, the oper - 
ation of pulling down the plaster with a pike 
pole is often extremely hazardous. The 
metal lath is usually suspended from the 
rafter by means of soft iron wire, and when 
a portion of the plaster is pulled with the 
pike pole, the weight of the plaster will often 
cause a whole section, or sometimes sev- 
eral sections, to drop. For this reason it 
is important that a squadman, when pulling 
plaster from a ceiling known to be plastered 
on metal lath, be close to an open door or 
window that will enable ahasty, unobstruc- 
ted retreat from the room if necessary. 
Several cases of injury have occurred be- 
cause this precaution was not observed. 

In pulling down metal ceilings, the pike 
pole is particularly effective. The point is 
driven through the ceiling with the hook 
pointing downward and the operator stand- 
ing well away from beneath the section of 
metal to be torn down (Figure 20). 


Figure 19 


Pvlling down lath and plaster from ceiling 
with pike pole 


Figure 20 
Pulling down metal ceiling: the pike pole 
can be used like a can opener to cut through 
sheet metal 
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When removing sheet metal from a ceil- 
ing with a pike pole, if the metal holds tight, 
the hook part of the pole can be used as the 
fulcrum for prying the metal loose. The 
same principle can be applied in removing 


sheet metal from roofs. 

The point of a pick-headed axe or a 
hammer-headed pick can also be used for 
pulling off lath and pilaster from walls in 
an emergency . 
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CHAPTER XVII 


GAS MASKS 


INTRODUCTION 


Although a gas mask is not the most commonly used piece of equipment carried on an 
emergency vehicle, it can without reservation be considered the most important. To 
often the life of a rescuer has been sacrificed in an effort to rescue someone trapped or 
overcome in a gas-filled area because the rescuer did not protect his respiratory system 
while attempting the rescue. In this modern age of chemicals, plastics, refrigerants, 
industrial processes, and developments, protecting those who must operate in these at- 
mospheres during emergencies is a fundamental duty. 


It would be impossible to list or discuss every hazardous gas enc::untered today. A 
few of the most common with which the squadman may come in contact are described in 
chart form on the following pages. (See Figure 1.) This chart indicates certain properties, 
characteristics, effects, and treatment with which the squadman should become familiar . 


In addition to the hazard caused by a poisonous gas, squadmen must be aware « * the 
possible explosion hazard. lf there is doubt as to whether or not the gas involved is 2x- 
plosive, every precaution must be taken to prevent a spark. Light switches should not be 
turned on or off. Equipment or tools made of ferrous metals should be handled so as not 
to make sparks. 


It is suggested that emergency squad personnel survey the industrial, manufacturing, 
and commercialareas of their community, to determine whether any additional hazardous 
gases may be encountered. 


In cooperation with the chemists, engineers, or other responsible persons in charge of 
these operations, a supplementary chart can be prepared and used for reference. This 
is an excellent way to gain good public relations with the people in your community. They 
will be pleased to help when they learn of your interest in their safety and welfare. 
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Section 3737.31 of the Ohio Revised Code requires self-contained oxygen breathing 
apparatus in each fire department operated by a political subdivision. The applicable 
section of the law is reproduced below: 


(A) ‘Gas mask’? means any self-contained oxygen hreathing apparatus using oxygen or 
air in suitable containers that enahle their wearers to live in atmosphere containing 
les< than sixteen percent oxygen and poisonous gases in excess of two percent by 
volume and having heen approved hy the United States Bureau of Mines for use in irrespi- 
rable atmosphere. 


{B) Every political subdivision which operates a fire department shall provide at least two 
gas masks for each fire station and shall further provide that the chief of the fire depart- 
ment give adequate instructions to each member of the fire depattment in the use of 


euch gas masks, 


GAS AND RADIATION HAZARDS 


One of the fundamental rules of squad 
work should be that no one, unless equipped 
with self-contained or self-generating air 
supplying apparatus, be allowed in an in- 
volved area. The ordinary filter -type mask 
will stop the passage of toxic fire gases 
such 2s ammonia or carbon monoxide not 
exceeding 2% by volume, but the masks are 
definitely not suitable for conditions where 
a deficiency of oxygen :2xists. 

Providing for the life and safety of squad- 
men should be a paramount responsibility 
of the officers in charge. In addition to the 
duty of training the men in the use of res- 
piratory equipment, the officers should see 
that squadmen use this equipment whenever 
and wherever necessary. 


in recent years, another hazard has been 
added to the problem; tiat is, the use of 
atomic energy in the various areas of our 
industrial, com mercialand educational 
structure. It is predicted that this problem 
will become more and more complicated 
because of the widespread use of radio- 
active materials. 

instructions from the U.S. Atomic 
Energy Commission relative to radiation 
hazards state, "Masks should be worn fron 
the time of arrival at the emergency where 
radiation contamination hazard exists, 
until the hazard no longer exists.” Pref- 
e-<uce indicated as to the type of mask to 
be worn in such a situation is the self- 
contained unit. 
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POISONOUS GASES 


It would be impossible to list or discuss 
every hazardous gas encountered today. A 
few of the most common with which squad- 
men may come incontact are shownon the 
chart, Figure 1, This chart indicates for 
each gas its specific properties, charact- 
eristics, effects, and treatments with 
which squadmen should become familiar. 


It is suggested that squads make a sur- 
vey of the community to determine any 
additional hazardous gases which could be 
encountered in industrial, mercantile or 
commercial azeas. Then in cooperation 
with the chemists, engineers or other re- 
sponsible persons in charge of these oper- 
ations, a supplementary chart can be 


prepared and also used for reference. This 
would be an excellent method by which to 
gain good public relations with the people 
in the community. The community will be 
pleased to cooperate when informed that 
the emergency squad is interested in the 
community's safety and welfare. 


THE EXPLOSION HAZARD 


In addition to the hazard caused by a 
poisonous gas, squadmen must also be 
aware of the potential explosion hazard in- 
volving some of these gases. If in doubt 
as to whether or not the gas is explosive, 
every precaution must be taken to prevent 
a spark. Light switches should not be 
turnedon or off. Equipment and tools made 
of ferrous metals should be handled care- 
fully so as not to create sparks. 


TYPES AND USES OF GAS MASKS 


In general, respiratory protective 
equipment is classified as follows: (1) the 
filter-type canister mask, (2) mask sup- 
plied with air or oxygen from an outside 
source, and (3) self-contained breathing 
apparatus. Each of these types of masks 
is designed for protection of the respiratory 


tract. It should be kept in mind, however, 
that for many gases protection of the res- 
piratory tract is not enough, since some 
gases may harm the body on contact. For 
these gases it is necessary to Wear pro-~ 
tective clothing in addition to the proper 
respitatory protection. 
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WEIGHT 
WHERE FOUND COMPARED 
GAS OR USED WITH AIR VISIBLE? ODOR TASTE? 

Acetylene Welding shops Lighter No Sweet No 

and factories 
Ammonia Large cooling Lighter No Yes Yes 

plants 
Carbon Result of incom- Lighter No Usually not No 
Monoxide plete combustion noticed 
Chiorine Purification plants Heavier Yes: greenish- Pungent Yes 

laundries yellow 
Hydrogen | Exterminating Lighter No Bitter almond Yes 
Cyanide buildings 
Hydrogen Cesspools Heavier No Rotten eggs Yes 
Sulphide 
Methyl Refrigeration Lighter No Yes No 
Chloride 
Natural and Home and Lighter No Yes No 
Bottled Gas industrial use 
Nitrous Fires and Heavier Yes: deep Pungent Yes 
Oxide Fumes electrical welding oTange 

} 

Phosgene Dry cleaners Heavier No New hay No 

and fires | 

{ 

Sulphur Bleaching and Heavier No Bitter Acid 
Dioxide fumigating 


Figure 1 Poisonous gases and their properties 


i 
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ACTION AND EXPLOSIVE REMOVE FROM 
WILL BURN WILL BURN WILL BURN EFFECT ON OR CAUSE AND 
SKIN? EYES? THE OAT? VICTIM FLAMMABLE? TREAT FOR- 
No No Yes Stow or Yes Shortness of breath 
delayed or asphyxia; shock 
Yes Yes Yes Quick and Yes Shortness of breath 
delayed or asphyxia; shock; 


eye irritation; burns 


No No No Quick Yes Shortness of breath 
or asphyxia; shock. 
Keep victim inert. 


Yes Yes Yes Quick and No Shortness of breath 
delayed or asphyxia; shock; 
eye irritation; burns 


No No No Quick Yes Shortness of breath 
or asphyxia; shock 


No Yes Yes Quick Yes Shor.wess of breath 
or asphyxia; shock; 
eye irritation 


enc ameter on me captained en le at 


No No No Slow and No Shortness of breath 
delayed or asphyxia; shock 
No No No Quick Yes Shortness of breath 
or asphyxia; shock \ 
No No No Slow and . Yes Shortness of breath | 
delayed or asphyxia; shock 
j 
No Yes Yes Slow and No Shortness of breath 
delayed or asphyxia; shock; 


eye irritation. 
Keep victim inert, 


No Yes Yes Quick No Shortness of breath 
or asphyxia; shock 
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FILTER-TYPE CANISTER MASKS 


The filter-type canister mask is de- 
signed to provide protection against some 
kinds of smoke and poisonous gases, in- 
cluding carbon monoxide. Models are 
manufactured by several firms. It should 
pe borne in mind, however, that all filter - 
type models have definite limitations. 
They can be worn only in atmospheres 
containing sufficient oxygen to support life . 


The best way to detect a dangerous 
deficiency of oxygen is to observe the flame 
of a safety lamp. The flame will go out 
when the oxygen content of the atmosphere 
falls below sixteen percent. A man should 
not enter or remain in an atmosphere in 
which a flame will noc burn unless he is 
protected by a self-contained or supplied - 
air or oxygen breathing apparatus. Al- 
though the use of the flame safety lamp is 
recommended, active combustion is an 
indication of sufficient oxygen to support 
life. 


Another limitation of the filter-type 
masks is that they cannot be worn in at- 
mospheres containing more than two per- 
cent by volume of poisonous gases. In 
addition, heavy -bodied smoke, suchas that 
given off from burning plastic , will clog or 
gum the intake and interior of the canister . 
This causes the mask to be inoperative. 


CANISTER MASK WITH TIMER 


The major parts ofa filter -type canister 
mask with a timer are: (1) the canister, 
with harness and carrying case; (2) the 
facepiece, with headbands and flexible 
tubing; and (3) the timer. See Figure 2. 


Courtesy Mine Safety Appliances Co. 
Figure 2 
All-service mask 


Canister - The smoke -type canister is 
painted red. A canister painted any other 
color is designed for 2 definite and specific 
group of gases. The red canister is ap- 
proved for two hours of constant or inter- 
mittent use for protection from carbon 
monoxide. When working where carbon 
monoxide is present, there is a tendency 
for the canister to become warm. 
degree of warmth will depend upon the 
concentration of the gas. This is due tothe 
fact that while the chemical is acting as a 
catalyst in changing the carbon monoxide 
to carbon dioxide, heat is formed. Can- 
isters should be stored in a cool, dry place. 
Seals should never be removed from a can- 
ister until it is put into service. After a 
canister has been put into service, it should 
be replaced at least once a year, ©ven 
though never used. 


GAS MASKS 


191 


When the mask is to be assembled, the 
canister is prepared for service by remov- 
ing the seals. The canister can be tested 
by inhaling and exhaling; remember that 
inhalation is possible only from the top 
opening and exhalation into the bottom 
opening. An audible ciick will indicate 
that these valves are opening and closing 


properly. 


Facepiece - The facepiece must be cleaned 
after wearing. The inside should be ster- 
ilized by cleaning thoroughly with a germ- 
icidal solution such as aqueous Zephiran 
‘P750 solution, or Staphene solutio... 


Headbands must be maintained in good 
working order. Broken or defective bonds 
must be replaced. A facepiece with a c'e- 
fective band should not be used; it can nt 
be adjusted to fit the wearer's face properly. 


The flexible tubing must be examined 
carefully for cuts or breaks. Any impair- 
ment or defect in this tubing may jeopardize 
the safety and protection of the wearer. 


Timer ~ This device indicates approxi- 
mately how long the mask can be worn 
s:fely. It is ectuated by the respirations of 
the user. The pointer rotates on a dial 
face. It makes a complete revolution in 
approximately two hours of continuous or 
intermittent service. After the pointer has 
made one complete revolution, the canister 
must be removed and a fresh one inserted. 

The timer is connected to the canister, 


and the facepiece is connectedto the timer. 
In asser ling the mask, it must be made 
certain iaat the gaskets are inplace at both 
couplings. The facepiece is then fitted to 
the wearer by adjusting the headbands. At 
this point it should be tested for airtightness 
by holding a hand over the opening in the 
boctom of the canister and inhaling. Ifthere 
is no leakage the facepiece will collzpse 
and the mask is ready for use. 


In the past, rhe timer has been used as 
an indicator to show approximately two 
hours of breathing time. This period coin- 
cided with the Bureau ofMines requirement 
that the canister must contain enough drying 
agents to adequately protect the catalyst 
(Hopcalite) from water vapor during a two- 
hour period of use. Since the life of the 
canister for protection against carbon mon~ 
oxide is directly related to the ability of 
the canister to remove water vapor, it 
follows that the canister will protect against 
carbon monoxide for a two-hour period. 


Although the Bureau of Mines test for 
two hours of protection against water vapor 
is a realistic test, there are extreme con- 
ditions which will render an approved 
canister ineffective against water vapor 
absorption in less than two hours. Some 
of these conditions are as follows: 


1. Relative humidity exposure greater than 
85%, particularly at elevated temper - 
atures. 


2. Extended periods of high demand (over 
25 liters per minute) of continuous 
breathing by a person having a large 
breathing capacity and performing 
strenuous work in atmosphere of high 
relative humidity . 


3. Exposure ofthe canister to modern tech- 
niques of fire fighting where "Wet Water" 
and fog are used. These techniques 
greatly increase the amount of water 
vapor dispersed jn the air compared with 
that encountered by previous techniques. 


4, Accidental introduction of water into 
the canister by a fire hose, squadmen 
crawling through water on a floor, fail- 
ure to completely dry the facepiece and 
breathing tube prior to assembling the 
breathing tube to the canister, or fail- 
ure to replace the top and bottom seals 
of the canister after each use. 


= serie ten 
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CANISTER MASK WITH WINDOW INDICATOR 


The major parts of a window-indicator 
type of filter canister masks are: (i) the 
canister, with harness and carrying case; 
(2) the facepiece with headbands and flex- 
ible tubing; and (3) the check valve. 

One model contains a round glass window 
located in the center of the canister, ap- 
proximately one-third of the way down from 
the top of the canister. See Figure 3. 


This This 
SMOICATOR REFERENCE 
Section Section 
Changes Does Not 
Color Change Color 


Figure 3 


Indicator paper inside glass window of the 
canister 


Inside the ylass window are two half circles 
of paper. The right half, stamped "R” 
(facing the canister)is the reference color 
and is a very light blue. The left half is 
the indicator paper whichis a darker blue. 
When the indicator half of the paper fades 
to a blue which approaches the color of the 
reference half, the canister is to be dis- 
carded since it will no longer effectively 
oxidize carbon monoxide to carbon dioxide. 
The color difference between the panels will 
exist as long as the canister has not ab- 
sorbed enough water vapor to render the 
"Hopcalite” ineffective against carbon 
monoxide. Once excessive moisture has 
penetrated the "Hopcalite" the colors ofthe 
panels will match and the canister must be 
discarded. The color match should be 
observed under fluorescent lights or ndtu- 
ral daylight when possible. 


In the window -indicator canister a check 
valve fits into the assembly formerly oc- 
cupied by the timer. The check valve 
assembly is threaded top and bottom to 
provide a positive attachment to the canis- 
ter and the breathing tube. The valve will 
provide an effective sea! at alltimes against 
moisture entering the canister from the 
top. It closes automatically after each 
inhalation, regardless of the position of the 
canister. It remains closed, regardless of 
the p-sition of the mask, in storage or 
maintenance. The threaded fitting at the 
top of the /alve provides for disassembly 
of the breathing tube and facepiece for 
cleaning, while the valve remains on the 
canister guarding it against moisture pen- 
etration from the top. If all the water is 
not drained from the facgpiece and tube 
after cleaning, the valve prevents the ent cy 
of the water into the canister. 


The window~indicator type of canister 
will more accurately indicate *he actual 
service time than will the time. type. It is 
imperative that the canister ve kept as free 
of moisture as possible to obtain maximum 
service life. The che:k-valve assembly 
eliminates the necessity of replacing the 
rubber formerly used. 


PUTTING ON THE FILTER TYPE 
CANISTER MASK 


Suspend the maskon the chest by means 
of the neck strap. Next, tighten the body 
strap so that the canister is drawn snugly 
against the chest. Check to make sure the 
headband straps are fully extended. Then 
grip the facepiece between thumb and fin- 
gers as illustrated in Figure 4. 
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Courtesy Mine Sofety Applionces Co. 


Figure 4 


Putting on mask 


Insert chin well into lower part of-face- 
piece, and pull headbands back over the 
head. To obtain a firm and comfortable 
fit against the face at all points, adjust 
headbands as follows: 


1, See that straps lie flat against head. 
2. Tighten lower or "neck" straps. 


3. Tighten the "side" straps. (Do nottouch 
“orehead or "front" straps). 


4, Place both hands on headband pad and 
position it on the crown of the head. 


5. Repeat operations 2 and 3. 


6. Tighten forehead or "front” straps as 
needed. 


PRECAUTIONS AND PRACTICES 


1. Do not enter any contaminated atmos- 
phere with this mask unless you know all 
of the following are true: 

2. Canistexis ofa filter type, Bureau of 
Mines approved. 

b. Concentration of the contaminants 
“oes not exceed the concentration for 
which the canister is approved, 

c. Amount of oxygen is sufficient; that 
is, at least 16% oxygen. 

d. Mask does not leak, 

e, Canister does not need replacing. 

2..Register the date the canister is placed 


in service. 


3. Keep a record on the time the mask is 
used. 


NOTE: There is a popular misconception 
that filter-type canisters will afford two 
hours of protection against 2% concentra- 
tions of allkinds of gases; this is not true. 
The statement applies only to protection 
against carbon monoxide. The Bureau of 
Mines Approval Schedule #14 E requires a 
man-test service life of only25 minutes in 
2% concentrations of organic vapors, and 
only 15 minutes for 2% concentrations of 
acid gases or 3% concentrations of am- 
monia. Naturally, in lower concentrations 
longer life canbe expected. However, the 
filter-type smoke canister, just like the 
filter-type industrial canister, must be 
replaced as soon as organic vapors, acid 
gases or ammonia penetrate the facepiece 
and are detected by the senses. 


4, The top and bottom seal on the timer- 
type canister, and the bottom seal only 
on the window -indicator-type canister, 
should be replaced after each use. 


5. Squadmez: using masks should always 
work 'n pairs. 


6. Itis more difficult to breathe when wear - 
ing thi: nask because the filter restricts 
the rate of air flow to the facepiece. 
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FRESH AIR OR HOSE MASKS 


The fresh-air or hose mask is suitable 
for respiratory protection against all at- 
mospherical contaminants. The air-line 
mask belongs to this categcry. Air-line 
masks depend entirely upon a mechanical 
air supply which is not carried by the 
wearer of the mask; therefore, the failure 
of such an air supply would prevent escape 
from deadly atmospheres. 


The facepiece of the air-line mask is 
attached to an air system by a hose. Clean 
air is fed to the facepiece in sufficient 
quantity to provide the wearer with an ad- 
equate air supply. There is little or no 
resistance to inhalation, and surplus air 
usually provides a cooling and refreshing 
effect. The only disadvantage is the neces - 


_ sity of trailingthe hose which is connected 


to the facepiece from the air source. 


Figure 5 illustrates atypical hose-mask 
unit. Thefacepiece, harness, air hose and 
blower are usually packed in a trunk which 
serves to transport the equipment and to 
provide the blower operator with a con- 
venient seat. The air hose must be highly 
resistant to petroleum liquids and vapors, 
and be able to withstand crushing weight. 
Heavy wire reinforcing is incorporated into 
the construction of the hose for this pur- 
pose. Upto 150 feet of hose can be used 
on this type of equipment. The air hose 
connection is supported on the body by 
means of a heavy-duty harness. The face-~ 
piece is of the full-face type and is con- 
nected to the air hose by means of flexible 
corrugated tubing. 


Courtesy Mine Safety Appliances Co. 
Figure 5 


Typical hose mask assembly 

There are two methods for supplying 
air to the mask. In the “constant flow" 
type, the breathable air is continuously fed 
to the facepiece. By this method there is 
always a Slight positive pressure present 
in the facepiece to assure against inward 
leakage. Pressure is maintained by a com- 
pressor-system operated "blower". The 
blowers are of a low-pressure type, mostly 
of centrifugal design, and are available in 
various sizes depending upon the number of 
masks to be operated at any one time. The 
pressure on the air line should be main- 
tained at respirable levels as recommended 
by the equipment manufacturer . 
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On U.S. Bureau of Mines approved sir- 
line respirators, the manufacturer may 
specify any range of operatingpressure up 
to a maximum of twenty-five pounds per 
square inch, as longas a sufficient amount 
of air is fed to the facepiece within the 
range specified. Pressure-reducing 
valves, as well as reliefor blow-off valves, 
are used tocontrol this factor. Precautions 
must be taken to make sure that a supply of 
clean air is available at the blower. 


Figures 6and 7 show two different styles 
of centrifugal blowers used to supply fresh 
air to the facepiece. Although combined 
motor and hand operated blowers are avail- 
able, this type of unit is not approved by 
the U.S. Bureau of Mines. 


Courtesy Mine Safety Appliances Co. 
Figure 6 


Centrifugal blower for fresh air mask 


Courtesy Mine Safety Applionces Co. 
Figure 7 


Centrifugal blower for fresh air mask 


In the “demand flow" type, a cylinder 
of compressed air or oxygen is used in 
place of the blower. By the inclusion of a 
smal] demand regulator, air is fed to the 
facepiece only upon inhalation of the 
wearer. The flow ceases upon exhalation. 
This conserves the air supply and permits 
che man several hours of service from a 
standard 220 cubic foot cylinder of air. 
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SELF-CONTAINED BREATHING APPARATUS 


Self-contained breathing apparatus pro- 
vides complete respiratory protection 
against any concentration of toxic gases, 
under any condition of oxygen deficiency. 
The wearer’s breathing is independent of 
the surrounding atmosphere, since the 
wearer is breathing in a system in which 
no outside air is admitted, and the oxygen 
or air supply of the apparatus itself takes 


care ofallrespiratory requirements. Such 
devices enable men to work in places where 
they normaliy would not be able to stay 
alive. Self-contained breathing apparatus 
are divided intothree basic types: (1) oxy- 
gen cylinder rebreathing apparatus, (2) 
demand-type apparatus, and (3) self- 
generating-type apparatus. Only two of 
these will be discussed here. 


DEMAND-TYPE APPARATUS 


Ai] demand-type apparatus use the same 
principle of operation. However, some use 
compressed oxygen while others use com- 
pressed air. 


Several different models are available. 
A man wearing the demand-type masknever 
inhales the atmosphere in which he is 
working. The man breathes oxygen or air 
supplied by a cylinder carried on the per- 
son. (See Figure 8) The flow ofoxygen or 
air, regulated by the wearer’s breathing, 
always assures sufficie... protection. A 
pressure gauge indicating the amount of 
oxygen in the cylinder is generally provided 
within the wearer's view. The U.S. 
Bureau of Mines has issued approvals for 
the use of compressed air or oxygen in the 
different makes of masks. All are listed 
as one-quarter-~hour andone-ha 1 f-hour 
self-contained breathing apparatus, which 
indicates the length of time that the cylin- 
ders may be expectedto last. The detailed 
instructions or information accompanying 
each type of mask must be carefully studied 
and followed before attempting to use it. 


Courtesy Scott Aviation Corp. 
Figure 8 
Scott air pack 


PUTTING ON DEMAND- TYPE APPARATUS 


The following consecutive steps should 
be followed in putting on the apparatus 
before entering a toxic atmosphere: 


1, Check the pressure gauge on the cylinder 
valve to insure that the cylinder is full 
(1800 p.s.i. on small units, 1980 on 
large units). 


2. Put on the apparatus using either of the 
following methods; in either case caution 
must be used at all times toprotect the 
regulator assembly from damage: 

a. Connect chest-strap buckle, leaving 
side strap unhooked; swing the appar - 
; atus over tne head; and snapthe side 
strap to the "D" ring. Fasten the 
waist belt snugly; pull the side straps 
until the apparatus is supported com- 
fortably; and then tighten the chest 

strap as much as desired. 
- b. Leaving the chest strap unbuckled, 
= snap the side strap in place and put 
; the apparatus on like a vest. First 
the left arm is inserted in the har- 
ness, then the right arm. Fasten the 
chest-strap buckle and the waist belt 
; as securely as desired, then adjust 

5 the side straps snugly. 


3. Open the cylinder valve handwheel fully 
(at least three turns) and close the by- 
pass (red) handwheel on the demand 

regulator , 


1 4. Open fully and lockopen with the locking 
lever the main line (yellow) handwheel.. 
Observe the pressure gauge on the de- 
mand regulator. The gauge indicates 
continually the pressure in the cylinder; 
it should read approximately 1800 p.s.i. 
on smallunits and 1980 p.s.i. on large 
| units if fully charged. If there is less 


pressure in the cylinder, the service 
life will be reduced accordingly . 
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Turn offthe cylinder valve and watch the 
pressure gauge on the regulator. There 
should be no drop in pressure if the 
equipment is leak-tight. If there is 
noticeable deflection of the needle, the 
equipment should be checked and the 
leak corrected before entering a toxic 
atmosphere. Again open the cylinder 
valve handwheel fully and lock in place 
with the locking lever. 


Puton the facepiece using the following 
method: Check to make sure the head- 
band st.aps are fully extended. Then 
grip the facepiece between thumb and 
finger. Insert the chin into the facepiece 
and pull headbands back over the head. 
To obtain a firm and comfortable fit 
against the face at al! points, adjust 
headbands as follows: 
a. See that straps lie flat against the 
head. 
b. Tighten lower of "neck’’ straps. 
c. Tighten side straps (do not adjust 
forehead or “front” straps). 
d. Place both hands on headband pad and 
position it on the crown of the head. 
e. Repeat operations b and c. 
f . Tighten forehead or “front” strap as 
neede‘1. 
Check the tightness of the facepiece by 
sealing the breathing tube with the palm 
of hand and inhaling gently. The face- 
piece should collapse on the face if the 
seal is satisfactory. Connect mask hose 
to reguiator before entering contami- 
nated area. If the facepiece is left dis- 
connected until ready to enter the toxic 
area, the breathing supply will be con- 
servedto some extent. However, if the 
ambient temperature is low, the face- 
piece will tend to fog, but will not if 
connected to the demand regulator . 


Breathe normally, as the apparatus 
automatically satisfies any breathing 
requirement, 
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PRECAUTIONS AND PRACTICES 


The apparatus furnishes complete res- 
piratory protection for a period of time 
governed by the amount of exertion, but 
approximately 15 minutes(small units) and 
30 minutes (large units), at hard work. 
Therefore, it is necessary periodically to 
check the pressure gauge on the demand 
regulator, as it continually indicates the 
pressure in the cylinder. When the needle 
approachesthe sclid-colored section of the 
pressure gauge, always return to fresh air 
because the remaining 300 p.s.i. will last 
only two or three minutes in the small units, 
and only four minutes in the large units. 
During normaluse the by-pass (red) valve 
is closed; it is used only if the automatic 
demand regulator becomes inoperative. It 
provides a continuous flow and should be 
opened first, the main line (yellow) hand- 
wheel closed, and the by -pass valve 
adjusted to provide the flow desired. 


REMOVING THE MASK 


1. Disconnect the mask hose from the 
regulator . 


2. Remove the facepiece by grasping the 
snout, pulling down and out. then upover 
the head. 


3. The headstraps should then be fully 
extended and the facepiece should be 
adequately cared for. 


4. Unlock the lever on the cylinder valve 
and close the valve using normal pres- 
sure. This valve closesleak-tight with 
little effort. 


5. Removethe apparatus from the body and 
place properly in carrying case. 


6. Place facepiece in the proper place in the 
carrying case. 


CARE OF BREATHING APPARATUS 
AT STATIONS 


1. Sterilize facepiece by cleaning thor- 
oughly with a germicidal solution such 
as aqueous Zephiran 1:750 solution or 
Staphene solution. 


2. Replace cylinder: 


a. Disconnect the coupling nut of the 
high-pressure hose from the cylinder 
valve, using the open-end wrench 
provided with the apparatus. 


b. Release the cylinder clamp drawbolt 
and remove the cylinder. 


c. Replace cylinder with a fully charged 
one and connect the apparatus high- 
pressure hose, making certain that 
the regulator is positioned properly. 


d. Before putting in case, make sure the 
pressure is released from the reg- 
ulator and hose by opening and clos- 
ing the by-pass valve, making sure 
the main line (yellow) handwheel is 
locked open. 


3. Place the apparatus in the case with the 


back pl.te flat at the bottom , folding the 
harnessover the cylinder. Arrange the 
high-pressure hose so that it is not 
distorted, and put the facepiece on the 
side. 


4. NEVER USE ANY LUBRICANT ON ANY 


PART OF THE APPARATUS, AND 
ALWAYS KEEP ALL PARTS ENTIRELY 
FREE FROM OIL AND GREASE. 
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SELF-GENERATING OXYGEN MASK 
FORTY-FIVE MINUTE 


Unlike the conventional type of breathing 
apparatus which employes cylinders of 
oxygenor compressed air under high pres- 
sure, this apparatus evolves or generates 
its own oxygen. It operates independently 
of the outside air and provides complete 
respiratory protection in oxygen-deficient 
or highly gaseous atmospheres. The 
wearer breathes into the facepiece through 
the exhalation tube into the canister. The 
exhaled breath is purified of carbon dioxide 
and replenished with oxygen as it passes 
through the canister, and is then re- 
breathed. This mask provides protection 
for forty-five minutes. (See Figures 9 and 
10). 
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Figure 3 


Chemox 45-minute mask 


Facepiece Hous eng 
and Check Valves 


\ 
Nil 


x 


Courtesy Mine Safety Appliances Co, 
Figure 10 


Cross-section diagram of Chemox 45-r.inute 
mask 


The apparatus consists of a facepiece, 
breathing tubes, breathing bag, breast- 
place, canister holder, harness straps and 
a manual timer, all focalized around a 
central casting just above the canister. 
The facepiece valve assem bly, located 
immediately below the facepiece, is 
equipped with a pressure-relief valve. 
This is aone-way valve that acts asa man- 
ual pressure -release valve when the 
breathing bag becomesover-inflated. This 
assembly also contains the exhalation and 
inhalation valves which control the direc- 
tional flow into and out of the breathing bag. 
The breathing bag serves as a reservoir 
for the evolved oxygen, and at the same 
time acts as a cool2r for the air coming 
from the canister. 
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The chemicals in the canister purify the 
exhaled breath by akso-:bing the carbon 
dioxide and generating fresh oxygen for 
breathing. The resuitant chemical action 
liberates considerable heat inthe canister. 
The wearer is protected from this heat by 
insulation on the breastplate. 


The chemicals in thie canister are cap- 
able of releasing a highpercentage of oxy- 
gen when they become damp from the 
moisture inthe breath. The rate of release 
is governed by the amount of moisture 
introduced by breathing. For breathing 
purposes, the water vapor in the exhaled 
breath is sufficient to liberate enough oxy- 
gen for comfortable breathing. Any excess 
moisture that enters the canister will cause 
a sudden reaction and rapid liberation of 
oxygen. Therefore, do not introduce water 
into either a used or unused canister except 
to dispose of it, and then only in a manner 
which will be described later. 


PUTTING ON SELF-GENERATING OXYGEN 
MASK 


The following are the consecutive steps 
in putting on the apparatus before entering 
a toxic atmosphere. The apparatus must 
always be put on in fresh air. 


1. Unfasten and straighten all harness 
straps. 


2. With one hand, grasp the apparatus by 
the central casting and drop the face- 
piece over the hand holding the appa- 
ratus, With the other hand, grasp the 
D-ring assembly where the two large 
web straps join; place the breastplate 
of the canister holder on the chest and 
slip the head through the V -shaped open - 
ing formed by the two web straps. See 
Figure 11. 
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Figure 11 
Putting on apparatus 


_ 


3. Continue to hold the apparatus on the 
chest with one hand, and with the other 
reach around the body at one side and 
grasp the free end of the web strap on 
that side. Bring the end of the strap 
under the arm and snap into the D-ring 
located on the top side of the breast- 
plate. Repeat this procedure for the 
other strap. 


4. Adjust the position of the apparatus on 
the body by means of metal slides lo- 
cated on the Web harness straps. This 
adjustment can also be accomplished by 
twisting the straps to obtain the proper 
length. The position of the apparatus on 
the body should be such that when the 
facepiece is put on the breathing tubes 
will permit free head movement. 
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5. Attach the waist strap to the small 


D-ring located on the lower corner of 
the breastplate and pull to a snug fit. 
Then tuck in the waist strap loop. 


6. Remove the metal tear-off cap of the 


canister by pulling the metal tab straight 

out, then straight back across the top of 

the cap, exposing the copper foil seal 

which is the air-tight seal for the canis- 

ter. Make sure that the metal and card- 

board disc discs ar are > removed ex] exposing the ig the 
copper foil foil § seal. "(See Fig Figure 12). 


Courtesy Mine Sefety Appliances Co. 
Figure 12 


Removing metal tear-off cap of canister 


Screw the handwheel down far enough 


for the bail to be swung outward, swing 
the bail outward and swing the canister 
fully into the canister holder with the 
smooth sidetoward the front. The can- 
ister should be inserted sufficiently so 
that the cooper foilseal is punctured and 
the rubber gasket fits snugly against the 
V-shaped recess in the plunger casting. 
Screw the handwheel clockwise until it is 
tight against the canister. The canister 
must be inserted with the smooth side to 
the the front. See . See Figu. . a oe 


Courtesy Mine Sofety Appliances Co. 
Figure 13 


Inserting canister in apparatus 


7. Pull out the facepiece straps so that the 


ends are at the buckles; grip facepiece 
between thumband fingers. Insert chin 
well into the lower part of the facepiece 
and pull the headbands back over the 
head. See Figure 14. 
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Figure 14 


Putting on facepiece 


To obtain a firm and comfortable fit 


against the facepiece at all points, adjust 
headbands as follows: 


a. See that straps lie flat against head. 

b. Tighten lower or “neck” straps. 

c. Tighten the "side" straps. (Do not 
touch forehead or front straps). 

d. Place both hands on headband pad and 
push it toward the neck. See Figure 
iS. 

e. Repeat operations b and c. 

f. Tighten forehead or "front" strap a 
few notches if necessary. 


g. Check the tightness of the facepiece © 


fit by squeezing the breathing tubes 
and inhaling. The facepiece should 
collapse on the face if the seal is 
satisfactory. 


EMERGENCY VICTIM CARE AND RESCUE 


Courtesy Loudonville, O., F.D. 


Figure 15 


Adjusting headband pad 


8. Squeeze both vreathing tubes with one 


hand, and break the seal ofthe facepiece 
against the cheek with fingers of the 
other hand. Inhale; then releasing 
facepiece with breathing tubes, exhale 
into the apparatus. See Figure 16. This 
Must be done in fresh air. Repeat this 
procedure unti! the breathing bag is in- 
flated. In order to be certain the can- 
ister is generating oxygen, depress the 
pressure-relief valve and force the air 
from the breathing bag: then reinflate 
the breathing bag by the method de- 
scribed above. In cold weather, starting 
the proper chemical reaction in the 
apparatus willrequire more inhalations 
from the outside air, with exhalations 
into the canister. The best procedure 
is to continue alternately inflating the 
breathing bag fully , then deflating it with 
the elbows, untila total of anout 15 
exhalations have been put through the 
canister. 
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Figure 16 


Starting apparatus 


9. To check the complete apparatus for 


tightness: 


a. Grasp the lower end of the inhalation 
(left) breathing tube and squeeze it 
tightly. Inhale. If the facepiece 
collapses the facepiece seal is tight 
enough and the exhalation valve is 
functioning properly. This will also 
test the upper part of the inhalation 
breathing tube for leaks. 


b. Continue to squeeze the lower end of 
the inhalation (left) breathing tube. 
Depress the pressure-relief valve 
button. It should then be possible 
*v exhale through the valve. While 
holding the button down, inhale; if the 
facepiece collapses as above, the 
relief valve is functioning properly. 
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c. Release the inhalation (left) tube and 
squeeze the lower end of the exhala- 
tion (right) breathing tube. Inhale 
and then exhale forcibly, The exhaled 
air should be forced out between the 
face and the facepiece only; this will 
indicate that the inhalation valve is 
functioning properly and the upper 
end of the exhalation tube is free of 
leaks, 


d. With the bag well inflated, grasp the 
upper ends of both breathing tubes 
and depress both sides ofthe breath- 
ing bag with the elbows. If the 
breathing bag does not deflate, the 
complete apparatus is airtight. 


IF A LEAK OR DEFECT IS INDICATED 
IN ANY 7ART OF THE APPARATUS, IT 
SHOULD BE CHECKED AND THE CON- 
DITION CORRECTED BEFORE USE. 


10. Breathe normally; the apparatus will 
furnish enough oxygento meet most 
breathing requirements. 


{1. Since the apparatus has a forty-five 
minute service life at hard work in an 
irrespirable atmosphere, it will be 
necessary to determine the length of 
time required to return to fresh air 
from the working place and set the timer 
accordingly. The timer dial is cali- 
brated in minutes. Turn the pointer 
clockwise to the number of minutes left 
after deducting the time for exit; the 
timer will then be properly set. For 
example, if it will take ten minutes to 
return to fresh air, deduct ten minutes 
from forty-five and set the timer at 
thirty-five. The bell on the timer will 
ring when the pointer returns to zero, 
at which time the wearer has ten min- 
utes to return to fresh air. 


a el a 
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PRECAUTIONS AND PRACTICES 


1. There is noneed to purge nitrogen man- 
ually from this apparatus, since more 
oxygen is produced than will be used. 
To relieve excess pressure, depress 
the pressuve-relief valve on the valve 
housing at the bottom of the facepiece. 


Lad 
° 


In addition to the timer there are two 
other indications that the canister is be- 
coming expended: fogging of the lenses 
on inhalation and increased resistance 
on exhalation. These two indications 
will not normally appear until after 
forty-five minutes of use, but under 
conditions uf extreme hard work may 
become noticeable. The lenses will 
clear on inhalation until the canister is 
almost expended; then the lenses will 
begin to fog. Do not confuse excess 
breathing-bag pressure with canister 
resistance. Ifthe pressure -relief valve 
relieves excess breathing-bag pressure, 
and exhalation resistance is still pre- 
sent, the canister is about expended. 
Ifeither of these two indications appear, 
return to fresh air. 


AFTER USE 


As soonas it is safe toremove the face- 
piece, this should be done by grasping it 
at the "snout" with the hand and pulling 
forward and upward off the head and face. 
(See Figures 17a and 17b.) 


To remove the canister, turn the hand- 
wheeldown, swing bail outward and remove 
the canister with the hand suitably protected 
by a glove or other covering, since the 
canister may be hot. 
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Figure 17A 
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Figure 17B 


Removing mask 
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Upon return toguarters, after the mask 
has been in service, the used canister may 
be disposed of as follows: 


1. Allow the canister to cool. Ordinarily 
this will take piace while returning to 
quarters. 


2. Place the canister on the floor, smooth 
side up, and gash it with an axe that has 
been wiped clean of oils, greases or 
other materials. Two cuts can be made 
with the axe, one on each side of center. 
Keep your face away from the open can- 
ister; it contains caustic chemicals, 


3. Place the canister in a bucket 2/3 full 
of clean water. When the chemical 
reaction or agitation stops, rinse the 
canister off with clean water. Pour the 
bucketful of water carefully down a 
sewer or drain. This water will now be 
a caustic solution and will irritate the 
skin if allowedte come intocontact with 
it. 


After use, the facepiece ofthe apparatus 
should be sterilized using a germicidal 
solution such as aqueous Zephiran 1:750 
solution or Staphene solution. Allow t: 
facepiece to hang down while cleaning, so 
no liquid enters the valve assembly or 
tubes. Immediately after sterilization, 
wipe the facepiece dry and replace on the 
apparatus for service. 


GENERAL CARE 


A canister should not be carried in the 
canister holder while it is in the carrying 
case. Each carrying case should contain 
two canisters and the mask at all times. 
When a canister has heen removed from 
the canister holder it should not be used 
again. Care should also be taken that can- 
isters do not come in contact with oils and 
greases: The chemicals in a canister are 
capable of generating and releasing highly 
concentrated oxygen that could start com- 
bustion . 


Do not tie a rope to the D-ring on the 
harness strap of the mask. 


The inhalation and exhalation check 
valves can be removed from the facepiece 
and breathing tube by disconnecting the 
toggle clamps, removing the breathing 
tubes, and sliding the valves out. The 
valves should be checked periodically for 
corrosion and replaced if necessary, 
These valves are marked "in" for inhalation 
and "ex" for exhalation, and should be 
inserted in the respective openings in 
reassembly. 


Thie type of ureathing apparatus should 
not be used under water, such as inpools, 
lakes or ponds. 


As a part of the general care, there 
should be a periodic check of the nlunger 
and plunger casting (the part which pierces 
the canister) for cleanliness and free move- 
ment of the plunger. The tightnecs of the 
apparatus should also be checked periodi- 
cally, using the procedure outlined in 9 
under "Putting On Self-Generating Oxygen 
Mask". 


When any part shows evidence of failure, 
it should be replaced immediately with a 
new part. Damaged apparatus should be 
returned to the factory for repair. 
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SELF-GENERATING OXYGEN MASK 
THIRTY MINUTE 


This mask, like the one previously de- 
scribed, is a canister type which evolves 
or generates its own oxygen. (See Figure 
18.) Thus it is independent of the outside 
air. The wearer's breath passes into the 
facepiece and through the exhalation tube, 
into the canister. The exhaled breath is 
purified of carbon dioxide and replenished 
with oxygen as it passes through the canis- 
ter and isthenrebreathed. (See Figure 19.) 
This mask will provide respiratory pro- 
tection for thirty minutes. 


"1 ull Et. 
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Figure 18 


Chemox 30-minute mask 
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Figure 19 

Cross-section diagram of Chemox 30-minute 
mask 

The apparatus consists of a facepiece, 
breathing tube , (both the inhaled and exhaled 
air pass through this one tube), breathing 
bag, breastplate canister holder, manual 
timer, and harness straps, all focalized 
around a central housing just above the 
canister. An automatic pressure -relief 
valve is located in the central housing on 
the inhalation side of the breathing bag. 
This is a one-way valve; it operates auto- 
matically when the breathing bag becomes 
over-inflated. Also located in the central 
housing are the quick~starting housing -- 
a unit that activates the apparatus instantly 
in low temperatures -- and the exhalation 
and inhalation valves which control thedir- 
ectional flow into and out of the breathing 
bag. The breathing bag serves as a res-- 
ervoir for the evolved oxygen. 
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The timer, located in the central hous- 
ing, is a safety deviceto inform the wearer 
how long the canister has been in service. 
Since the mask is good for thirty minutes, 
the timer dial iscalibrated in minutes from 
oneto thirty. Turning the timer knobclock- 
wise to thirty winds it. If left untouched 
in this position it will automatically unwind 
with a continuous movement to zero. 
This will indicate the end of thirty minutes 
and the bell will ring continuously for 
17 seconds. The timer is entirely inde- 
pendent of the apparatus and will continue to 
unwind even though the apparatus is not in 
use. 


The canister on this mask is different 
in appeatancethan the canister used on the 
regular self-generating type in that it is 
cylindrical in shape and has an opening on 
each end. The chemical in this canister is 
the same as in the other canister, so the 
same precautions should be taken as to 
introduction of water or moisture into the 
canister. 


The chemical in the canister purifies the 
exhaled breath by absorbing the carbon 
dioxide and generating fresh oxygen for 
breathing. This chemical action generates 
considerable heat in the canister. The 
wearer is protected from this heat by in- 
sulation on the breastplate and by a cooling 
elbow incorporated in the canister holder 
to cool the evolved oxygen before it enters 
the breathing bag. 


PUTTING ON THE MASK 


The following are the consecutive steps 
in putting on the apparatus before entering 
a toxic atmosphere: 

1. Unfasten and straighten all harness 
straps. 


2. Grasp the apparatus at the top of the 
canister holder with onehand. With the 
other hand grasp theharness D-ring as- 
sembly where the two large nylon straps 


join. Place the breastplate canister 
holder over the chest and slip the head 
through the V-shaped opening formed by 
the straps. 


3. Continue to hold the apparatus on the 
chest with one han and with the other 
reach around the body and grasp the free 
end of one strap. Bring the end of the 
strap under the arm and snap into the 
D-ring located on the top side of the 
breastplate. Repeat this procedure for 
the other strap. 


4, Adjust the position of the apparatus on 
the body by means of the metal slides 
located on the harness straps. This 
adjustment can also be accomplished by 
twisting the straps to obtain the proper 
length. The position ofthe apparatus on 
the body should be such that when the 
facepiece is put on, the breathing tube 
will permit free head movement. 


5. Attach the waist strap to the small D- 
ring located on the lower corner of the 
breastplate and pull it up to a snug fit, 
tucking in the loose ends. 


6. Open the canister holder by pressing on 
both the pawls at the top and pulling the 
lever arms outward. 


7. Remove the two canister caps by insert- 
ing eachend in the opener at the bottom 
of the canister holder and pulling upward 
(as in removing a bottle cap). 


8. Make sure the canister-holder lever 
arms are fully at their bottom position 
and insert the canister in the canister 
holder with the top of the canister at the 
top of the canister holder. Note: The 
canister label has an arrow pointing to 
the top and reads: This end up. 


9. Close the canister lever arms securely. 


10. Connect the coupling nut on the facepiece 
tube to the mating thread on the upper 
main housing. 
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12. 


After the facepiece has been donned, 
check the tightness of the fit by squeezing 
the breathing tube tightly and inhaling 
gently. The facepiece should collapse 
on the face if the seal is satisfactory. 


The apparatus is started by one of two 
methods, depending upon whether aquick 
start cartridge is used. For either 
method leave the automatic pressure- 
relief valve (on side of upper main 
housing) in the normal! starting position . 


Without a quick-start cartridge proceed 
as follows in fresh air. 


a. Squeeze breathing tube with one hand, 
break the seal of the facepiece at the 
cheek with a finger of the other hand, 
and inhale deeply. 

b. Release facepiece, then breathing 
tube, and exhale into the apparatus. 

c. Repeat a. and b. until the automatic 
pressure-relief valve dumps air. 

d. Force the air from the breathing bag 
through the pressure-relief valve by 
squeezing the bag with beth hands. 

e. Repeat operations a., b., andc. 
until breathing bag is fully inflated. 


If normal starting is to be used, the 
apparatus should be stored and started 
attemperatures above 32° F. Whenthe 
apparatus is stored and started at tem- 
peratures above 32° F., the wearer muy 
enter and wear the apparatus down to a 
temperature of -20° F. When starting 
the apparatus at temperatures near 
freezing, more inhalation from the out- 
side air , with the exhalation into the can- 
idter, may be required to produce the 
proper chemical reaction. The best 
procedure is to keep fully inflating and 
deflating the bag until a total of about 
15 exhalations have been put through the 
canister. 
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The quick-start cartridge may be used 
with the following procedure: 


a. Remove cartridge from metal con- 
tainer. 

b. Remove cartridge -holder cover from 
front of main housing by unscrewing 
it. 

c. Insert cartridge: the solid side with 
the brasspercussion cap goes to the 
front (away from body). 

d. Replace cover, screwing it in tight. 

e. With facepiece well fitted, strike the 
cartridge cover a sharprap with the 
heel of the hand. (See Figure 20.) 
Oxygen will evolve automatically to 
inflate the bag fully , and some excess 
will vent automatically. Nothing 
further is necessary to start the 
apparatus. 


Courtesy Mine Safety Appliances Co. 


Figure 20 


Starting the half-hour Chemox 
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13. Regardless of the starting method, a 
tightness test should be performed on 
the unit as follows: 


a. Set relief valve in the test position. 
This closes the valve so that auto- 
matic venting does not take place. 

b. With the bag fully inflated, grasp the 
breathing tube tightly and depress 
both sides of the breathing bag with 
the elbows. If the bag does not de- 
flate, the complete apparatus is tight. 


IF A LEAKIS DETECTED, IT SHOULD BE 
CORRECTED BEFORE USE IN A TOXIC 
ATMOSPHERE. 


c. Reset reliefvalve to normal position, 


14. Breathe normally; the apparatus will 
furnish enough oxygen to meet any 
breathing requirements. 


15. Set the knob of the timer at 30. When 
the pointer end of the knob returns to 
zero, the bell will ring continually for 
17 seconds. The wearer should then 
return to fresh air. 


16. The facepiece of this mask contains a 
speaking diaphragm permitting com- 
munications. 


PRECAUTIONS AND PRACTICES 


The proper care of this apparatus and 
safe disposal of the canister are the same 
as with the regular self-generating oxygen 
mask previously described. 


AUDIBLE COMMUNICATION WITH 
RESPIRATORY PROTECTIVE EQUIPMENT 


Most facepieces on respiratory protec- 
tive equipment of late manufacture are fur- 
nished with a speaking diaphram. Without 
such a speaking diaphragm, audible com- 
munication between wearers ofrespiratory 
equipment is inadequate at best, and at 
times may be impossible. Facepieces with 
an exhalation valve provide some measure 


of voice transmission through this valve, 
and even those without exhalation valves 
permit an extremely limited transmission 
through the rubber facepiece. However, a 
greater degree of audible transmission is 
provided by modern scientifically designed 
speaking diaphragms. 


TRAINING SUGGESTIONS 


1. Wear mask for a short period in fresh 
air, and do some work or exercise. 
This will allow you to become accus- 
tomedto the mask and learn the breath- 
ing technique. 


2. Wear mask ingas and smoke to become 


familiar with conditions where gas and 
smoke exist. 


3. While wearing mask in gas and smoke, 
do some work. It is under these condi- 
tions that the mask will be used. 


4. Practice donning mask with helper and 
without helper . 
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SUMMARY 


It is recommended that squadmen using 
gas masks always work in pairs and be in 
constant audible communication with each 
other, 


The squadman who needs a mask should 
not run to the truck for it;the mask should 
be brought to him if possible. A mask 
should not be donned when a person is short 
of breath. 


The harness straps, on all masks, 
should be previously extended to fit the 
largest man who may wear the apparatus. 
Masks having the slower type of adjusting 
harness strap can be quickly adapted to fit 
a smaller man by twisting these straps. 


Courtesy Loudonville, 0., F.D. 


After working in areas of highly toxic Figure 21 


chemicals, gases or radioactive material, 
it is advisable not to remove the mask upon 
return to fresh air until the contaminant 
has been removed from the clothing. 


Tighten straps like this. 


In donning the facepiece of any mask 
the headband straps should be tightened by 
pullingthese straps straight back as shown 
in Figure 21, and not outward from the side 
of the head as shown in Figure 22. 


Extra tanks and/or canisters should be 
carried on emergency apparatus. A guide 
line or rope should not be tied to the har- 
ness or D-ring of the mask. When a guide 
line is used, it should be fastened around 
the squadman's body before the mask is 
donned. 


Courtesy Loudonville, 0., F.D. 


Figure 22 


Where gas masks are not in regular 
use, they should be removed from their Do not tighten straps like this. 
carrying cases periodically and donned by 
personnel. This will prevent the materials 
in the mask assembly from becoming stiff 
or hardened from lackofuse, and keep them 
pliable . 
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ELECTRICAL EMERGENCIES 
INTRODUCTION 


A squadman is not presumed to be an electrician nor an electrical lineman, but his 
duties may require him to face situations involvingelectrical equipment or wiring. There- 
fore he should be able to recognize electrical hazards and should know the proper action 
to take. 

Saving property alone never justifies the risk of a man’s life. Where life is involved, 
the urgency is greater; necessity prompts the squadmanto act in the face of great danger . 
However, he should THINK before he ACTS. Moreover, unless he KNOWS what he is 
doing, he should seek help from a qualified person, Electric power has become so common 
that facilities for supplying electricity are present in almost every part of every com- 
munity. Emergency and rescue squad personnel can prepare themselves to deal with 
electrical hazards by learning methods for handling electrical equipment and wiring. 


The information in this chapter is merely suggestive. It is the responsibility of the 
department head, or the emergency squad officer, to reach an agreement with the ap- 
propriate officials of the local power company as to procedures to b¢ followed in an emer- 
gency involving the company's property and equipment, or any other property where 
electrical equipment or wiring is concerned. All squadmen, and all power-company 
employees who are subject to call when an emergency occurs, should be thoroughly 
familiar with whatever procedure has been mutually approved. In many cities a power- 
company unit responds to each emergency where electrical hazards may be encountered. 
Regardless of this policy, someone must call the power company immediately when any 
emecgency involves electrical hazards within the company’s area. The squadman re- 
questing assistance from the power company must clearly inform the receiver of the call 
as to the electrical equipment involved (transformer, overhead wires, :nderground cables, 
etc.) and its location. This will facilitate service an¢ make for maximum cooperation. 


RECOGNIZING THE DANGER 


All wires are potentially dangerous. Under some circumstances, a very low 
Fallen, energized wires are an extreme voltage can send enough current throug’. a 
hazard to anyone who is not familiar with person's body to cause serious injury or 
electrical behavior in wires uider the death. This is particularly true if the per- 
stress of a ground or short circuit. The son is standing on the ground or on a well- 
actual threat to life is determined by the grounded structure. The flow of current 
amount of current or amperage that flows is from a wire to the ground. Anything or 
through a person's body. anyone within this path may become the 

conductor for the current from the point of 

The pressure applied to causea current contact on the wire or electrically charged 
or amperage to flow is called voltage. object to the point ofcontact on the ground. 
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CHARGED GROUND NEAR A FALLEN WIRE 


It is dangerous even to approach a 
fallen wire. Distribution or transmission 
wires, in particular, may energize the 
ground for a considerable area around the 
point where they make contact. It is 
impossible to give specific rules or dis~ 
tances, since the danger area will vary with 
the voltages involved and with ground con- 
ditions. The hazard is much greater during 
damp or rainy weather . 


CIRCUIT BREAKERS 


Wires lying on the ground may be de- 
energized one moment and energized the 
next. While energized they may whip 
around, and this is an additional hazard. 


Self-operatingdevices protect most power 
systems from surges and grounds. These 
devices opena circuit when it is overloaded 
or shorted and then, ina matter of seconds, 
automatically close the circuit. The setting 
on this equipment may vary from one to 
four seconds. 


INVISIBLE DANGER 


Energized wires lying on the ground or 
across a vehicle may show no evidence of 
being live, yet touching the wire or the ve- 
hicle may be fatal. If an electric wire 
should fall across a fence or telephone wire, 
they are as dangerous as the live wire it- 
self and the same precautions must be 
taken. 


ACTING IN AN EMERGENCY 


The only completely safe thing todo with 
fallen wires is to stay clear of them and 
call the power company. In some cases, 
however, waiting for the power company 
crew may mean the difference between life 
and death. Therefore, it is essential for 
rescue squad personnel to have a reason- 
able working knowledge of the electrical 
hazards andemergency situations that may 
confront them in each community they 
service. 


If wires are down, on arrival at an 
emergency proceed as follows: 


Radio for the power company and move 
the crowd back from the danger zone (at 
least one span each way from the break or 
the sagging wire.) This is necessary for 
several reasons. 


1, The spans of wire adjacent to the trouble 
may have been weakened. 


2. Any movement of the wires in trouble, 
caused by the windor rescue work, may 
burn other wires down. 


3. Wires on the ground may burn through 
at some point and the ends may curlup, 
roll along the ground, and cause injury 
to someone. 


4. Burns, electric shocks, or eye injuries 
from electric flashes may occur even 
though a person is not in direct contact 
with tae wires. Therefore, do not per- 
mit anyone to standnear weak or broken 
wires. 
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EMERGENCIES INVOLVING VEHICLES 
In case of a motor vehicie, the rubber 


tires may insulate the vehicle from the 
ground, so that although the vehicle itself 
may be charged, there will be no current 
flowing from the vehicle to the ground. In 
such case, passengers in the vehicle will 
be relatively safe if they remain in it. A 
person touching the vehicle while standing 
on the ground will complete the circuit from 
the vehicle to the ground, creating a path 
of current flow through his body which can 
often prove fatal. 

An example is that of a woman whose 
car became energized from a fallen wire 
as the result of hitting a light pole. In her 
fright, she jumped out of her car. After 
moving away from the car, she realized 
she had left her purse in the seat ofthe car. 


She returned to the car and, upon touching 
the door, was instantly electrocuted. 


Charged Emergency Apparatus 


If either metal or wood aerial ladders 
come in contact with overhead electric 
wires, or should these wires fall across the 
apparatus, a person will be relatively safe 
providinghe DOES NOT make contact with 
the apparatus and the ground at the same 
time. If the equipment is believed to be in 
contact with a live wire, and you must get 
off, DON'T STEP OFF - JUMP OFF. Your 
hands, feet , and body must clear the vehicle 
completely before you touch the ground. 
From the moment that you contact, the 
ground, you must not again touch the 
vehicle. 


HANDLING ENERGIZED WIRES 


lf a dry rope is thrown from a reasonable 
distance over wires carrying high voltage, 
the person throwing it will not be harmed. 
If the rope is wet when placed in contact 
with energized wires, the man can receive 
a shock which may prove fatal. 

Polypropylene rope is completely non- 
conductive. It will not absorb moisture. 
This type of rope is ideal for use with 
electrical hazards. 


ROPE-AND-WEIGHT TOOL 


Ifaction is necessary to remove a wire 
from a victim, a rope-and-weight tool can 
provide a means to handle wires safely in 
any weather. However, the squadmen must 
be thoroughly trained in its use. Men who 
can throw the weights efficiently will be 
able to pick up a live wire with relative 
safety, regardless of the position in which 
it falls. 


This rope tool consists of two weights, 
each weighing approximately one-half 
pound, attached one to each end of a 100- 
foot, one-quarter-inch rope. (See Figure 
i.) The rope must be free of any metallic 
substance, to be safe inuse. Any emer- 
gency unit can make this devices for little 
cost. It is recommended that one be in 
service On each unit in operation. 


a 


% Ib. WEIGHT % lb. WEIGHT 


Figure 1 


Tool made with rope and two weights, for 
handling live wires 
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USING THE ROPE 


Emergency squadmen should betrained 
in the use of the weightedrope. Only prac- 
tice can make them proficient in handling 
live wires safely in this manner. 


Figure 2 
Hot stick 


With this tool a squadman can gain con- 
trol of a fallen wire without gettingnear the 
wire. After the rope is in contact with the 
wire, approved and adequate insulating 
equipment will allow him to move the wire 
by pulling on the rope. A pair of approved 
lineman's rubber gloves and glove pro- 
tectors, and a lineman’‘s “hot stick", tested 
for use on high voltage, are required. 
(See Figure 2.) With this equipment the 
wire may be moved as follows: 


1. Clear all persons out of thedafiger area, 
as described earlier. 


2. Put onlineman's rubber gloves and glove 
protectors. 


3. Stand opposite the point to which you want 
to move the wire and approximately 
thirty feet from the wire. 


4. Toss one endof the weighted rope under 
the wire to a point about equal to your 
distance from the wire, on the other 
side. (See Figure 3.) 


5. Toss theother end over the wire so that 
it lands near the first weight thrown. 


Figure 3 
Man throwing rope with weights 


6. Pick up the two weighted ends‘with the 
hot stick, and drag the wire out of the 
way. (Be sure the wire is guarded.) 


7. Keep in mind at all times that the ground- 
may be energized for some distance 
around the fallen conductor. 


It must be remembered that any fallen 
wire is dangerous and that it can mean 
instant death to the poorly trained emer- 
gency rescue squadman. However, when 
a human life is involved, squad personnel 
will have to take immediate rescue action. 
In such situations the action taken will be 
founded on past experiences and training. 
Here every second counts, yet caution must 
be exercised so that the seriousness of the 
originalemergency is not increased 
because of the over-zealous action taken by 
a squadman or other person nearby. 
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HOT STICKS 


Hot sticks are specially designed tools 
used principally by electric company line- 
men to manipulate energized conductors 
into a desired position. They are specially 
treated by the manufacturer to prevent 
moisture from penetrating the wood. They 
should be kept in a compartment or other 
container on the rescue truck to prevent 
damage while in storage. They should be 
inspected at regular intervals by someone 
who knows their construction even if they 
have not beenused since the last inspection. 


REMOVING VICTIM FROM WIRE 


When a person is found lying on an 
energized wire, and the wire is not entan- 
gled around the victim, a quick method to 
rescuehim is to employ a hot stick topush 
or pull him from the wire. While the vic- 
tim is being removed from an energized 
line he may receive additional burns, but 
thisis notas serious as havinghim remain 
in contact with the energized conductor. 


The rescue worker should stay as far away 
from the victim or the wire as the hot stick 
will permit. 1f additional help and another 
hot stick are available, they may be em~ 
ployed in the rescue operation. One man 
may hold the live wire immobile while the 
other man moves the victim from contact 
with the wire. This additional assistance 
can prevent the end of a live wire from 
whipping in-a manner similar to that of an 
unattended gardenhose that is discharging 
water from an opennozzle. Also, by keep- 
ing the wire in contact with the ground, the 
exposure of a victim to additional shock and 
burns is kept to a minimum. 


In cases where hot sticks are not 
available, an alternate procedure may be 
applied. 


Use a long, dry rope (of atype referred 
to in Figure 1) to loop around some part of 
the victim’s body in a manner that will 
permit dragging the victim from the danger 
area. This alternate procedure may 
require the squadman to perform the rescue 
operation from a position much closer to 
the victim and/or the wire than the maxi- 
mum distance allowable when hot sticks are 
employed. Here the rescue worker must 
perform this act, taking allnecessary pre- 
cautions to prevent his body or clothing 
from making contact with the victim's body, 
or clothing, or the wire itself. These pre- 
cautions are necessary until the victim has 
been removed from the danger area. By- 
standers should be ordered to remain at 
least a minimum of one hund.ed feet away 
from the victim. This will prevent them 
from coming into contact with anything 
which may be energized, thus eliminating 
the chance of additional victims. 


FIRST AID AFTER RESCUE 


In cases where artificial respiration is 
required, it should be started at once after 
the victim has been released from contact 
with the wire. Resuscitation should con- 
tinue unti] the victim has recovered or until 
a member of the medical profession has 
pronounced him dead. Thetreatment of any 
burns from electric shock should be the 
same as that described for any burn case. 


Closed - chest heart compression may 
also be needed. The signs that establish 
when to start this procedure aredescribed 
in Chapter XII, "Closed-Chest Heart 
Compression” . 
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CHAPTER XIX 


CUTTING TORCHES 


INTRODUCTION 


On many occasions, rescue and emergency squads are called upon to rescue victims 
trapped or confined by metal. The cutting torch provides a method of making an effective 
rescue. In view of the evident importance of this tool, it is essential that every squadnian 
be familiar with its correct use, with its limitations, and with its care. The following 


paragraphs provide this information. 


CUTTING TORCHES AND EQUIPMENT 


The oxy-acetylene cutting torch can be 
used for cutting steel, wrought iron, and 
other ferrous metals. The equipment is 
usually portable. It includes two separate 
tanks: one for oxygen and one for acetylene. 
Hose, regulators, gauges, cutting torch, 
lighter, goggles, extra tips, tip cleaners, 
wrench, leather gloves, and yellow and 
white chalk must be included in the 
equipment. 


There are several companies which 
manufacture good cutting torches and equip- 
ment. However, since space is limited, 
this manual cannot list all of them. 


In selecting cutting equipment for the 
emergency squad, it is advisable to obtain 
one similar to the assembly shown in 
Figure 1. This is a sturdy outfit which 
will cut efficiently and economically. Its 
tough construction gives it a long life, and 
it can be used withthe small portable tanks. 


The complete outfit includes: 


1 Cutting Torch (90° head) 

4 Cutting Tips, sizes 1, 2, 4, and 6 

1 Two-Stage Oxygen Regulator 
(09-200 ib. and 0-3000 ?b., with 
2-4-inch gauges) 

1 Two-Stage Acetylene Regulator 
(0-30 ib. and 0-400 ib., with 
2-4-inch gauges) 

1 Wrench (5-way) 


RECOMMENDED ACCESSORIES 


1 Pair of Goggles 
1 Flint Lighter 
25° 1/4” Twin Line Hose 
4 Hose Connections (2 oxygen and 2 
acetylene.) 
4 Hose Ferrules 
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Courtesy Notional Welding Equipment C... 


Figure 1 


Cutting outfit 


ASSEMBLING CUTTING TORCH AND HOSE 


The cutting torch consists of a handle, 
or torch body, to one end of which may be 
attached any one of the various cuttingtips , 
which range in size from 0 to 8. (See 
Figure 1). On the opposite end are two 
valves which control the rate of flow of 
oxygen gas and acetylene gas into the torch. 
The rubber hoses supplying the two gases 
are attached to these valves. 


threads. Oxygen connections have tight 
hand threads. 


The acetylene tanks and hose connections 
of all makes of torches have left-hand 


A good wrench should always be used to 
tighten torch parts and hose connections; 
never use pliers. It is important to keep 
the packing nuts fairly tight on the torch 
valves so that the valve setting does not 
change while the torch is in use. Always 
use an open-end wrench, Valves that turn 
too easily are likely to be accidentally 
thrown out of adjustment when they brush 
against something. 
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OPERATING PRESSURE REGULATORS 


The rubber hoses from the torch fasten 
to two pressure regulators, one regulating 
the pressure of the acetylene gas in the 
acetylene hose, and one regulating the pres- 
sure of the oxygen gas in the oxygen hose. 
It isnecessary tokeep the pressures of the 
two welding gases constant at alltimes and 
low enough not to overload the nose. It 
must be remembered that the pressure of 
gases in the cylinders decreases constantly 
while in use. 


By turning the cross bar or handle of 
either pressure regulator, the desired hose 
pressure canbe obtained. The usual pres- 
sures are 10 lbs. of acetylene and 30 lbs. 
of oxygen. This pressure is shown on the 
pressure gauge on the regulator. Screwing 
the cross bar in (clockwise) increases the 
hose pressure. Both oxygen and acetylene 
regulators have cross bars with right-hand 
threads. 


Regulators connect directly on the oxy- 
gen and acetylene cylinders; a second pres- 


sure gauge on each cylinder indicates the 
pressures within the cylinders. 


Some manufacturers of welding regu - 
lators provide a small storage space in the 
center of the cross bars in which are kept 
extra seats, to be usedas replacements as 
wear occurs inside the regulators. 


Tworules, if followed, will greatly pro- 
long the life of regulators. It should be 
stated here that if thetorch "acts up” it is 
quite possible that the regulators are at 
fault. First, always screw the cross bars 
out until they are loose, before opening the 
cylinder valves which are located on the 
tops of the oxygen and acetylene cylinders. 
This prevents the suddenly released pres- 
sure from overloading and damaging the 
delicate valve mechanism inside the reg- 
ulator. Second, lubricate the threads on 
the cross bars with beewax occasionally . 
Never use oil or grease anywhere around 
a gas welding outfit, that is, on any of the 
parts of the apparatus itself. Oxygen under 
pressure will occasionally cause oil to 
ignite if conditions are just right. Oxygen 
alone does not burn. 


SAFE HANDLING OF 
OXYGEN AND ACETYLENE CYLINDERS 


THE OXYGEN CYLINDER 


€-mmercial oxygen used in cutting is 
stored in steel cylinders, The manufacture 
of all commercial oxygen is controlled by 
the United States Department of Commerce 
to insure safety. The cylinders are made 
of seamless steel with a fusible plug near 
the valve at the top. This plug allows the 
gas to escape at a safe rate inthe event that 
the cylinder should be subjected to a dan- 
gerously hightemperature, Oxygen gas is 
pumped into the steel] cylinders to a pres- 
sure of about 1800-2000 potinds to the square 


inch. Cylinders are made in various sizes, 
the two most common having a capacity of 
110 and 220 cubic feet of gas, respectively. 
The shut-off valves mounted on the tops of 
the cylinders are of special design because 
of the extremely high pressure they have 
to hold. They have a right-hand thread, and 
when opened should be turned as far as they 
will go. This prevents leakage by causing 
the valve to seat inthe topof the valve body. 
Commercial oxygen is usually obtained 
from air and seems much like air in many 
ways, since it is odorless, harmless to 
breathe, and non-inflammable. 
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THE ACETYLENE CYLINDER 


Acetylene gas is stored safely by pump- 
ing it into special steel cylinders. It is 
also controlled in its manufacture by the 
Department of Commerce. Unlike the oxy- 
gen cylinders which have no liquid or solid 
material whatever inside, the acetylene 
cylinders are loosely filled with an asbestos 
absorbent which is saturated with a liquid 
called acetone. Acetone has the ability to 
dissolve acetylene gas under pressure. 
The result is that when 220 cubic feet of 
acetylene gas is pumped into a cylinder of 
approximately the same size as the one 
used for oxygen, the pressure is only 250 
pounds to the square inch. This greatly 
increases the safety of handling and trans-~ 
porting compressed acetylene. The ace- 
tone remains in the cylinder as the 
acetylene is allowedto escape during weld- 
ing, and is used repeatedly with practically 
no loss. Fusible plugs in both the bottom 
and the top ofeach cylinder are an additional 
safety factor. The acetylene cylinder 
valves are not subjected to as much pres- 
sure as the oxygen valves and do not require 
the special sealing feature - the packing 
used in the valves being ample to prevent 
leakage. These valves have right-hand 
threads and should be opened only one and 
one-half turns to allow for rapid shutting 


offinanemergency. They require a special 
square socket Wrench which can be obtained 
from the firm supplyingthe gas. Thediam- 
eter ofthe threaded outlet for the regulator 
is smaller than that on the oxygen cylinder. 


ATTACHING CYLINDERS 


Before attaching fresh cylinders of gas 
to the welding outfit, the valves should be 
opened slightly and a small amount of each 
gas allowed to escape. This is called 
"cracking" atank. Oxygen will not burn 
but acetylene will. One should be certain 
that no open flame is near when the acety- 
lene valve is opened. The escaping gas 
blows out any dust or particles of grit that 
may have lodged in the valves during ship- 
ment. All fitting must be perfectly clean 
before screwing them on the cylinders. 


As before mentioned, be sure all reg- 
ulators are in the "off", or loose, position 
before turning the gas on at the cylinders. 


In turning the gas off at the cylinders 
extreme care should be exercisedto make 
certain the valves are completely closed. 
The twotorchvalves should then be opened 
to “bleed off” the remaining gas in the hose. 
The pressure regulators should then read 
zero. 


USING THE CUTTING TORCH 


All types of cutting torches operate on 
the same principle and are provided with 
tips of various sizes for cutting metals of 
different thicknesses. 

In contrast with the welding torch which 
has a single orifice at the tip, the cutting 
torch has five or more. The center orifice 
is for oxygen only, and is supplied witha 


quick-acting oxygen valve. This central 
oxygen orifice is surrounded by four or 
more orifices for the oxy-acetylene pre- 
heating flames. These pre-heatingflames 
are adjusted independently of the oxygen 
cutting valve and, once adjusted, keep 
burning steadily regardless of whether the 
oxygen cutting valve is opened or closed. 


CUTTING TORCHES : 


221 


One can use the oxygen cutting torch with 
excellent results on any kind of steel or 
wrought iron. Cast iron is somewhat more 
difficult to cut. 


Firstselect a cuttingtip of suitable size 
for the thickness of metal which is to be 
cut. A Up with an oxygen orifice drilled at 
the factory with a No. 66 drillis suitable 
for cutting steel one quarter of an inch in 
thickness; No. 52 for one inch, and No, 48 
for three inch. The larger the wire gauge 
drill size number, the smaller the orifice. 


The torch, valves, and connections 
should be checked for leaks before the torch 
is lighted. This can be done by passing the 
face near and around the torch, valves, and 
connections. If an acetylene gas leak is 
present it can be detected by smell. If any 
oxygen gas leak is present it can be heard 
or felt blowing upon the face. 


Next, adjust the acetylene hose pressure 
as for cutting. 


The oxygen hose pressure required 
depends upon thetip used and the thickness 
of the steel being cut, and varies from 10 
pounds to 150 pounds. Tables supplied 
with torches indicated oxygen and acetylene 
pressure for each tip and thickness of metal 
to be cut. These pressures vary with dif- 
ferent makes of torches and sizes of tips. 
(See Figure 2) 


The oxygen valve on the torch body 
should be opened far enough to give full 
oxygen pressure through the torch for 
cutting. This is an important point for 
beginners. 


Adjust the pre-heating flames to neutral 
and try the cutting valve to see that full 
oxygen pressure is feeding through to the 
oxygen orifice in the tip. It is important 
also to keep the orifice clean and round. 


Cutting TIP SELECTOR CHART— including tip drill sizes 
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the motel thickness soloct the culling re ing preserves o6 wee tip cleaners of the correct drill size fer aeth 
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bat a: vee ie your model of torch. . Was § crerses ee er ooo ns below, 2 et ee he 
Orobecting Hetes fer Types: 
ts faches wo te one os Ouveve Aaverene eee Ake AS Orhers 
1/08 te 1/2 o o o o 10-20 3 ca] n & ‘3 
1/ to 3/4 i 1 L] 1 18-30 3 $7 72 eB & 
144 to2 2 2 2 2 18-80 5 & 70 “4 él 
2 4 3 3 3 3 20-40 5 t eB # # ww 
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® te 12 1 100 ond up 10 32 s 
10 tot 8 180 ond up 10 % % s 
(1) The most desirable metal thickness to be cot by ony given tip site cot, and how WELL you hendle the cutting darting time. 
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Courtesy National Welding Equipment Co. 


Cutting tip selector chart 
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Tip cleaners of correct size should be used. 
Slag that sticks to the endof the tip can be 
loosened with pocket knife without damaging 
the tip. If the flames do not burn properly, 
shut them off and clean the tip. Figure 3 
shows tip cleaners. 


With the luminous pre-heating cones of 
the cutting tip just touching the steel to be 
cut, heat the edge or other point where the 
cut is to begin. Be sure to have the torch 
well supported and pointed at the work. 


When the steel begins to melt, the cut 
can be started by slowly pressing down the 
cutting-oxygen-valve lever. 


During the cut the tip of the torch should 
be kept at a constant distance from the work. 
This will vary from 1/16 inch to 3/16 inch 
depending upon the thickness of the metal. 
This gap should not change as the torch is 
moved along the cutting line. The bottom 
of the kerf or cut should be kept a little 
ahead of the top. 


It is important to move the torch ata 
uniform speed and at a speed which is slow 
enough to allow the oxygen to cut all the 
way through. In turning off the gas at the 
cutting torch, the acetylene should be turned 
off first. 


Courtesy Linde Co. 


Figure 3 


Tip cleaners 
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CARE OF CUTTING TORCHES 


Following is a list of safety precautions 

in using and maintaining the equipment: 

1. Always use a good wrench to tighten 
torch parts and hose connections. 

2. Never use oil or grease on any part of 
the torch or tanks. 

3. Always check tank, hose and torch for 
acetylene leaks before lighting torch. 

4. Be sure all regulators are in off position 
before turning on the gas cylinders. 

5. Hose and equipment should be kept free 
of oil or dirt. 


6. Caution should be taken to protect hose 
from being cut by glass, sharp metal, 
or hot molten metal. 


7. Keep torch in box provided for its 
storage. 


8. Check hose for deterioration. 


9. See that goggles are not broken and ar- 
clean. 


10. Inspect tanks frequently for leaks, and 
also to see that pressure is maintained. 


RESCUE PROCEDURE 


Care must be taken to protect the victim 
from the dangers of heat, smoke, and burns 
which he might receive from the flame, 
torch, molten metal or sparks. A fire- 
resistant, or wet blanket is very useful for 
protecting the victim from these dangers. 


The operator of the cutting torch should 
wear heavy leather gloves for protection. 


A sjuadman should be assigued to stand 
by with the proper extinguisher (do not use 
carbon tetrachloride) or hose line, during 
cutting operation, to protect people and 


property. 


Thorough inspection should be made 
after the victim has been removed, to make 
sure all fire and sparks have been extin- 
guished . 


As portable tanks will contain only 
enough gas to cut for a limited time, it is 
a good policy to have a list of owners of 
larger tanks that can be made available for 
long cutting operations. 


The following staged pictures show steps 
and proper precautions in the use of oxy- 
acetylene cutting equipment for freeing 
accident victims. 


SITUATION 


There is an automobile wreck and the 
victim's left foot is trapped in the wreck- 
age. Figures 4 through 7 show the rescue 
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procedure . 


Figure 4 
A compress has been applied to the victim’s head to stop bleeding. 


Figure 5 
A portable cutting torch is obtained from the squad car. 
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Figure 6 


The victim is covered with an asbestos blanket and a chalk mark 
is drawn where the cut is to be made. 


Figure 7 
Squadman No. 1 cuts with the torch. Squadman No. 2 stands by 
with an extinguisher. Squadman No. 3 holds a blanket over the 


victim’s head to prevent breathing of fumes and smoke. Squadman 
No. 4 supervises the operation. 


CHAPTER XX 


ROPE AND RIGGING 


INTRODUCTION 


Rigging is essential to many rescue operations which necessitate lifting or hoisting. It 
is imperative that rescue personnel know how to use ropes, cables, blocks, ladders, gin 
poles, and other riggingequipment in rescue operations. Mastery in the use of ropes and 
rigging can come only after muchpractice and drill. This chapter describes basic rigging 
equipment and explains some applications. 


Rescue equipment is always carried on heavy rescue vehicles. However, light rescue 


vehicles also should carry the basic equipment for hoisting and lowering victims. 


ROPE 


Although rope is made of different 
fibers, manila, sisal and hemp are used 
most extensively. In rope-making, fibers 
are first twisted together to make a yarn. 
The yarns are then twisted together to make 
a strand and the strands are twisted to- 
gether tomake arope. Reversing the twist 
in every step of building up a rope locks it 
together. The twist in one direction offers 
an equal resistance to the twist in the oppo- 
site direction, which balances the rope and 
keeps it inproper shape. The direction of 
twist is indicated by the terms "left hand" 
and “right hand” or, “with the sun." To 
determine the direction of twist, face and 
point a portion ofthe yarnor strand of rope 


toward the sun. If the direction of twist is 
the same as that of the sun’s motion it is 
saia to be “right hand" or "with the sun," 
but if it is in the opposite direction it is 
said to be "left hand." 

Rope has a tendency to untwist and 
lengthen if a weight is suspended from its 
end. Because ofthis tendency, it is recom- 
mended that new rope be hung from a tower 
for several days with sufficient weight at- 
tached to stretch it before use. This 
stretching can be done by fastening the top 
end with a clamp, then attaching a weight 
to a clamp at the lower end of the rope. 
This does away with the kinking that would 
result if knots were tied in the rope itself, 


See Figure la and lb. Rope may also be 
straightened by having a man walk back and 
forth around two stationary poles, dragging 
the rope until it straightens out. See 
Figure lc, 


WOODEN BLOCKS 


Figure le 
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Figure ‘e¢ 
Straightening and stretching the rope 


a 


228 EMERGENCY VICTIM CARE AND RESCUE 


A rope sotreated will handle much eas- 
ier when put into actual service. Figure 2 
shows the manner in which this tendency to 
untwist and lengthen is overcome. A num- 
ber of fibers are twisted in a “right hand" 
direction as shownat C. From two to twenty 
yarns are formed "left hand" into a hawser- 
laid rope as shown at A. In each of these 
successive steps, the twisting has been in 
opposite directions. As soon as the rope, 
as awhole, begins to untwist, the individual 
strands forming it are twisted tighter. The 
rope can untwist only far enough to bring 
those opposing forces to an equilibrium. 


Figure 2 


Twisted rope 


TYPES OF ROPE 


Three strands laid up in a "right hand" 
direction, as shown in Figure 3, form a 
hawser-laid rope. Four strands laid up in 
a “right hand" direction, having a central 
core as illustrated in Figure 4, form a 
shroud-laid rope . Three hawser -laid ropes 
laid up in a “left hand" direction form a 
cable -laid rope. 

Most of the rope used in rescue work is 
hawser-laid. The principal use of shroud- 
laid rope is for power transmission. 
Larger ropes used in well drilling and min- 
ing are cable-laid. 
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Figure 3 


Hawser laid rope 


Figure 4 
Shroud laid rope 


SIZE OF ROPE 


Rope of alt kinds is usually described by 
giving itsdiameter in inches. Rope is pur- 
chased by giving the diameter andthe num- 
ber of feet desired but is sold by the pound. 
The size ofa given type of rope is varied 
by changing the number of yarns ina strand. 


STRENGTH OF ROPE 


In choosing rope for a given purpose, a 
large measure of safety should beused. As 
an example, to elevate 775 pounds at atime, 
do not seiect a rope with a maximum or 


Diameter, 
im inches 
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breaking strength of 775 or even 1,000 
pounds but rather one with about seven times 
this amount of breaking strength. 


Figure 5 shows the breaking strength of 
a new7/8" manilaropeto be 5,440 pounds. 
One -seventh of 5,440 pounds is 777 pounds, 
or about the same as the load to be lifted. 
Therefore, a 7/8" rope is the proper size 
for the present problem. 


For a new manila rope, the breaking 
strength in pounds may be roughly calcu- 
lated as follows: Square the diameter in 
inches and multiply the product by 7,200. 
The safe load can be found by dividing the 
breaking strength by seven, 


Exposure and wear are the most impor- 
tant factors in deterioratingthe strength of 
rope and a liberal allowance should be made 
for both when estimating the strength of old 
rope for any purpose. 


Diameter 
of Pulley, 
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Figure 5 
Facts about three strand manila rope 
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INSPECTION OF ROPE 


A length ofrope may appear badly worn 
on the outside and still be much better than 
another iength which looks good on the sur- 
face. Chafing occurs in rope; the inner 
fibers rubor chafe againsteach other, es- 
pecially where a rope bends when going 
through apulley. Many ofthe central fibers 
become broken into dust and short pieces. 
Because of this, rope should be checked 
each time after being used, for this check 
may save a life. In view of the many con- 
ditions that can affectthe strength of rope, 
and since only a part of the rope may be 
affected, an examination ofthe entire length 
should be made at least once every six 
months. 


If, upon examination, any of the fol- 
lowing conditions are found to exist, and 
if the condition ofthe rope is such that there 
is any doubt as to its being safe touse, the 
condition should be reported to a superior 
officer . 


On the surface of the rope: 


1. Abrasions (broken fibers) 
2. Cuts 


3. Extreme softness (badly worn rope is 
extremely soft and has lost its stretch) 


4. Decay or burns (caused by high tempera- 
tures or chemicals) 


To examine the inside ofrope, separate 
the strands at three-foot intervals and ob- 
serve the inner parts for: 

1. Broken fibers 

2. Fine powder (indicates the presence of 
grit) 

3. Mildew or mold 

4. Change in color of che fibers 

Rope should not be carried in a truck 
compartment that is damp or concains 
sharp-edged tools. It must always be car- 
ried coiled, ready for use. 


USE OF ROPE 


Because rope is sucha necessary and 
important item of equipment, it should be 
carried on all apparatus. The number of 
ropes, and size, will vary according to the 
squad's requirements. Generally, the 
sizes vary from one-quarter inch to one 
inch and the length from 100 to 150 feet. 

Among the purposes for which rope can 
be used to good advantage are: 


There are a number of purposes for 
which rope can be used to good advantage, 
some of which are: 

1. To hoist ladders, tools and appliances 
2. As a life line in rescue work 

3. To aid in maintaining bystander lines 
4. To lash ladders together to extend the 


5. For wrecking operations 
6. As guy lines when hoisting equipment or 
patients 


KNOTS, BENDS AND HITCHES 


A knot is aknob in a piece of rope which 
serves as a stopper or a button and is 
formed by interweaving the rope. A bend 
is a method of fastening one rope to another , 
to a ring or to a loop, etc., by passing the 
rope through a loop and fastening it back 
upon itself. A hitch is atemporary knot 


or hoose with which a rope is fastened 
around a timber, pipe, or post in such a 
manner that it can be easily untied. These 
definitions or distinctions are very loose in 
their application, and it should be remem- 
bered that most of the knots ordinarily used 
are, strictly speaking, bends. 
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Knots stay tied due to the frictional re- 
sistance of the rope which prevents its 
parts from slipping and thus untying the 
knot. A knot or hitch must be so devised 
that the taut part of the rope bears on the 
free end in such a manner as to pinch and 
hold. In a knot, the free end is held against 
another part of the rope; in a hitch, against 
the object to which the rope is attached. 

The usefulness ofa knot should be judged 
by the following essential factors: 

1. Rapidity with which it can be tied 
2. Ability to hold fast when pulled tight 
3. Ease with which it can be undone 

In forming knots, bends andhitches, the 
rope used assumes the following shapes 
which are described as the "round turn,” 
the "open bight" or “loop,” and the "bight" 
as shown in Figures 6, 7, and 8, respec- 
tively. 


| (I 


Figure 6 Figure 7 Figure 8 
Round tum Open bight Bight 
ot loop 


EFFECT ON THE STRENGTH OF ROPE E 


Rope has its maximum strength when the 
strain from a load is applied evenly to all 
fibers. When a knot is tied in a length of 
rope, the weakest part of the rope is atthe 
knot. In all knots, some more than others, 
the rope is cramped or has a very short 
bend which throws an overload on those 
fibers that are on the outside of the bend. 
This causes the fibers to break, and the 
rope may eventually part. The shorter the 
bend, the less the tensile strength of the 
rope. 


The following list shows the decrease in 
tensile strength according to various knots: 


1. Square knot - 50% loss 
2. Bowline - 40% loss 

3. Clove hitch - 35% loss 
4. Short splice - 20% loss 


WHIPPING THE END OF THE ROPE 


The end of a rope that is to pass through 
pulleys or other small openings should be 
finished by whipping. The whipping is done 
with avery stour linen or cotiun cord as 
follows: Make a loop in oneend of the cord, 
hold the loop along the rope as shown in 
Figure 9a, and wrap the long end 8 of the 
cord tightly around the rope in the same 
direction in which the sta.ands are twisted, 
as in Figure 9b. When within about 4 inch 
of the endofthe rope, slip the endof B cord 
through the loop, as shown in Figure 9c. 
With the end A, pull the ioop beneath the 
whipping as far as possible, as shown in 
Figure 9d. Bothends may now be cut close 
to the rope. The finished end is shown in 
Figure 9e. 
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Figure 9c 


Figure 9d 
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Whipping the end of the rope 
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THE HALF HITCH 


Of all the hitches, the “half-hitch" is 
most widely used, both alone and in com- 
bination with a variety of other knots. It 
is very easy to make. As shown in 
Figure 10, the ropeis fastenedto a timber 
by a single half-hitch. In tying the half- 
hitch, the frec end of the rope is brought 
around the tension end and then brought 
under itself. 


Figure 10 
Half hitch 


THE SQUARE KNOT 


The square knot is used in tying two 
ropes of the same size together. It will 
not sip when drawn tight and is easily 
untied. It is tied as follows: Bring the two 
ends together and cross them as shown in 
Figure lla. Placeend A across B as shown 
in Figure 1lb, and then move A around B 
as shown in Figure llc. Care should be 
taken that the knot is tied and assumes a 
final shape as shown in Figure 11d; other- 
wise a granny knot rather than a square 
knot will result. See Figure 12. Be sure 
to observe this difference . 


Figure lla 


First step in tying a squate knot 


Figure 11c Figure 11d 


Completing a square knot 
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Figure 12 


Incorrect square knot (granny knot) 


THE CLOVE HITCH 


The clovehitch is used to fasten a rope 
to a stake, pipe or post. It is ahitchcom- 
monly used for raising or lowering small 
equipment. It may be tied by using either 
of the following two methods: 


First Method - Give one end of the rope two 
turns around the post, cross over the long 
portion and place the shortend beneath the 
second turn, as shown in Figures 13a and 
13b. 
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Figure 13b Figure 13a 


Clove hitch around post 


wees ee ee ee 


ave enene = ewe 
ee ee vee re ee ree atte 


we ee ee 


ROPE AND RIGGING 


233 


Second Method - Throw one bight in the 
rope to the right and another to the left, as 
shown in Figure 14a. Move bight A over 
on bight B as indicated by the arrow and 
shown in Figure 14b. Place the hitch over 
the end of the object and pull the long end 
in any direction. 


Figure 14a Figure 14b 
Slip-over clove hitch 


THE BOWLINE 


The bowline has been rightfully called 
the king of knots. See Figures 15a - l5e. 
This knot is probably used more than any 
other, for it never slips and is always 
easily untied. It can be used wherever a 
loop is desired in the endof a rope. It may 
be tied as follows: Place the end of the 
rope through a ring or around an object. 
Throw a bight, having the long portion of 
the rope on the side of the bight nearest you, 
as shown in Figure 15a. Move the end of 
the rope through the bight in the direction 
shown in Figure 15b. Bring the end of the 
rope around the long portion, as shown in 
Figure 15c. Next, push the end of the repe 
up through the bight, as illustrated in 
Figure 15d. The finished knot is shown in 
Figure 15e. 


Figure 15e Figure 15b 
First steps in tying a bowline knot 


Figure 15c Figure 15d 
Completing a bowline knot 
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THE BOWLINE ON A BIGHT 


The bowline on a bight is usedto form a 
loop at some point on a rope other than at 
the end. Like the ordinary bowline, it is 
easily untied. It is made as follows: Tie 
an overhand knot in a doubled portion of the 
rope, as shown in Figure 16a. Bring the 
loop back over the knot, as shown in 16b, 
and then pull the loop out through the knot 
as shown by the hand in l6c. The finished 
knot is shown in 16d. This knot is exten- 
sively used for rescue work and also to 
form a saddle sling for lowering men into 
manholes and similar places. 


Figure 16d 


Bowline on a bight 


THE CHIMNEY HITCH 


The chimney hitch, shown in Figure 17, 
is used to obtain a tight line, or to rescue 
objects. It is made as follows: After the 
free end of the rope is passed around an 
object, it is brought back alongside the 
standing line. The free end is then passed 
over the standing line and between the lines. 
This is repeated, but on the third time 
around, the free end is cinched in behind 
the first turn. A "safety" or "binder" is 
then put out in front on the single line. The 
entire knot, thus formed, can be slipped 
along the main rope to take in or let out 
slack; it will hold its position wherever 
it is set. 
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Figure 17 
Chimney hitch 


THE SHEEP SHANK 


The sheep shank, shown in Figure 18, 
is a hitch used to temporarily shorten or 
Strengthen a defective section of rope. It 
is tied in the following manner: Make twc 
loops in the rope as shown in Figure 18a. 
Make a bight in the main part of the rope 
near the loopA. Push A through this big®t, 
as shown in Figure 18b. Likewise, make 
a bight in the main part of the rope near 
loop B, and push B through this bight. The 
complete hitch is shown in Figure 8c. 
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Figure 18a Figure 18b 


Sheep Shank 


Figure 18c 
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THE BECKET KNOT 


This tie is usually used to fasten two 
ropes ofdifferent sizestogether. The pro- 
cedure is shown in Figure 19. Make an 
open bight with large rope A. Take small 
rope B around back of rope A, bring rope 
B over rope A, and pass beneath original 
rope B. Draw knot tight. 


oS 


Fiqure 19% Figure 19b 
Figure 19% Figure 19d 


Tying a Becket knot 


ROPE SPLICING PRINCIPLES AND TECHNIQUES 


It has been found that a rope that breaks 
usually has weak spots other than at the 
point at which it broke. Rope that has be- 
come weakened in smal] areas can be re- 
claimed by removing the weak portion and 
splicing the remainder together. Only in 
case of dire need should a rope be spliced 
for use in the rescue service. For general 
use, Other than for emergencies, ropes 
may be spliced. 


This section describes how to follow the 
principles of rope splicing: 
1. Unlaying the strands 
2. Placing the ends together 
3. Tucking the ends of the strands 

In the short splice, the long splice, and 
spliced crown, the ends of the strands are 
tucked in exactly the same way. Therefore 
if the making of one splice is mastered, 
the others are easily learned. 
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THE SHORT SPLICE 


Where it is not necessary for 2 rope to 
pass through a small pulley, or where only 
a small amount of rope can be spared for 
making a splice, the short splice is very 
satisfactory as it is as strong as the long 
splice. The method of making it is as fol- 
lows: Count seventurns of the strands from 
the ends to be spliced and tie strings around 
the ropes at these points. One turn ofa 
rope is that part shown in Figure 20a at A. 
Unlay the ends back to the points where the 
strings are tied, as shown in Figure 20a. 


al 


Figure 20a 


Before placing the two parts together, 
be sure to open each end as shown in 
Figure 20b and not as shown in Figure 20c . 


Bring the two parts together sothateach 
strand of one part alternates with a strand 
of the other as shown in Figure 20d. 


Figure 20d 


With a string, tie one set of strands 
around the rope, as shown in Figure 20e 
arA. 


Figure 20e 


Next, begin tucking the strands from 
the left side by bringing a strand from the 
right side down under the next, as shown 
by the marline spike in Figure 20e. The 
tucking should bedone at right angles tothe 
direction of twist in the rope. 
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Give each of the other two strands from 
the left side one tuck in exactly the same 
manner. The splice should now appear as 
shown in Figure 2la. 


Figure 21a 


Next, cut the string shown in Figure 21a 
at A and give each strand from the right 
side one tuck, just as was done with the 
strand from the left. 


Figure 21b shows all the strands tucked 
once. Give each of the six strands two more 
tucks, always remembering to bring the 
strand tobe tucked over the one nearest to 
it and under the second, in a direction about 
at right angles to the direction of the twist 
in the rope. 


Figure 21b 


Next, divide each strand into twoparts, 
as shown in the left of Figure 2lc. Give 
one part of each strand two more tucks. 


Figure 21c 


Cut all the ends off and roll the splice 
beneath the foot on the floor or between 
hoards to give it 1 smooth appearance. The 
finished splice should appear as shown in 
Figure 21d. 


Figure 21d 
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THE LONG SPLICE 


The long splice is more desirable than 
the short splice when it is necessary for the 
rope to pass through small pulleys. It also 
has a heater appearance. To make a long 
splice in athree-strand rope, count fifteen 
turns from the ends to be spliced and tie 
strings around the rope at the points thus 
determined. Unlay the strands back to the 
strings, as shown in the lower part of 
Figure 22a. 


Figure 22a 


Long splice 


Before bringing the two parts together, 
be sure to openeachendas shown in Figure 
21b of the short splice and not as shown in 
Figure 21c; that is, no strand should cross 
between the other two. 


Bring the two parts together, making 
each strand from one end alternate with a 
strand from the other, as shown in Figure 
22a at A. 


Next, beginning at the point where the two 
parts are placed together, unlay one of the 
strands to the right. Lay carefully in its 
place the corresponding strand from the 
left. This latter operation should follow 
closely the unlaying of the strands to the 
right. Stop at five turns from the end of 
the strand from the left, as shown in 
Figure 22b at B. 
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Figure 22b 


There are still twopairs of strands left 
at point A where the two ends were placed 
together. Run one of these pairs to the left 
exactly as the first pair was run to the right. 
This is shown in Figure 22c at C. 


Figure 22c 


Before starting to unlay toward C, 
Figures 22c and 22d fit together as a pair. 
Next, cut offall the long ends of the strands 
about five turns from the main rope, as 
shown in Figure 22d. 


Figure 22d 
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The next part of the splicing consists of 
tucking the ends of the strands. There are 
three strands. All are tucked in exactly the 
same way, which is as follows: Be sure 
that the ends of the strands pass eachother 
as illustrated in Figure 22e at A and not 
as at B. 


Figure 22e 


Bring the strand from the right up over 
the nearest strand from the left and under 
the next strand, as in Figures 22f and 22g. 


Figure 22f 
"ie. ¢ tena 
Figure 229 


Give the strand from the left one tuck, 
as shown by the marline spike in the upper 
part of Figure 22h. 


Pe 
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Figure 22h 


Each strand should now be given two 
more tucks ina direction almost at right 
angles to the direction of twist in the rope 
as shown in Figure 22i. 


STamgcys: 


Figure 223 


When ail three pairs of strands have been 
tucked, cut the ends off and smooth by 
rolling beneath the shoe or between two 
boards. The finished splice should appear 
as shown in Figure 22}j. 
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Figure 22; 
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THE SPLICED CROWN 


Where a slight enlargement is not objec- 
tionable, the,spliced crcwn is a desirable 
way to finish the end of a rope. See Figure 
23. it is made as follows: Unlay six turns 
of the rope. Form a loop in strand A, 
bringing the end between strands BinuC, 
as shown in Figure 23a, Next, move strand 
C between the loop in strand A and strand 
B, as shown in Figure 23b. Pull strand B 
through the loop in strand A, as indicated 
in Figure 23c. Draw up tight the crown 
thus formed, as in Figure 23d. Give each 
Strand one tuck by bringing it over the 
Strand nearest to it and under the second 
as in rope splicing. This is shown in 
Figure 23e. Figure 23f shows the first 
tuck complete. Give each strand two more 
tucks and cut off the ends of the strands. 
Smooth the crown by rolling beneath the foot 
on the floor. The finished crown is shown 
in Figure 23g. 


x 


Figure 230 = Figure 23b = Figure 23¢ 
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Figure 23d Figure 23e Figure 23¢ Figure 239 


Spliced crown 


ROPE COILS 


In the rescue service, a knowledge of 
how to coil a rope correctly is essential. 
Manytimes an improperly coiled rope may 
result in the failure of an evolution. A 
rope coiler should be made and should be 
in service at squad headquarters at all 
times. Figure 24°shows a method of mak- 
ing a convenient rope coiler. However, 
any type of coiler may be used. 


Detail of rope coiler 
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In starting the coil, face the “coiler," Next, coil the rope in the opposite dir - 
but somewhat to the right. See Figure 25. ection, as shown in Figure 27, by turning 
Hold a short length of the free end of the the coiler in the frame. 
rope inside the left coiler shaft with the 
heel of your feft hand resting on the shaft. 

Take one short turn around the left shaft, 
then make long loops over and under both 
shafts. 


Figure 27 


Coil in opposite direction 


When the wrap is finished, as shown in 
Figure 28, remove the coiler shafts, han- 
dling the coil with care. Now double the 
remainder of the rope and pass the loop 
through the opening in the end of the coil, | 
as shown in Figure 28, then through the 
opposite end of the coil. 


Figure 25 


Rope coijler 


Coil the rope around the shafts of the 
coiler until a sufficient amount of rope is 
used. See Figure 26. This amount can be 
determined only by trial. 


Figure 26 Figure 28 


Begin to coil Finished coil 
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Next, insert the loose ends of the rope 
through the loop and pull the loop up tight. 
See Figure 29. 


Figure 29 
Coil finished and ready ‘or carrying 


If the lengths are right, the ixops formed 
will be large enough to permit an:an to load Figure 30 
the coil on his shoulders, as stown in 

Figure 30. The shoulder loops n.2y be Carrying coil 

adjusted by shortening the loose end o1 the 

rope. To undo the shoulder loops quickly . 

grasp the free end near the center of the When dropping the cvuil from a height, 
coil and pull away from the coil, thus un- __ grasp the inside free end and pull several 
locking the end, and continue pulling until feet out from the core. Retain this aloft. 
the shoulder loops come clear of the coil. | When pulling out on the ground, also pull 
This long end is dropped with the coil. out th: core first. 
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COIL FOR THROWING ROPE 


At times it becomes necessary tothrow 
a rope from a roof, upper story, or over 
an object. There are several! ways in which 
rope can be coiled for throwing. A good 
method is as follows: Coil several loops 
not over 18 to 20 inches long, like A in 
Figure 31. Carry the next loop through the 
slack and up to make loop B. Then hold 
loop B in the right hand with loop A hanging 
in loopB at D. Next, coil aseries of small 
loops about 12 inches indiameter ontop of 
loop B in the right hand. The rope is now 
ready to throw. Practice is necessary to 
throw accurately and to determine the 
amount of coiled rope necessary for the dis- 
tance to be covered. Rope will straighten 
out completely on the throw. 


~ -~ 
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Figure 31 
~ Oil for throwing cope 


SUPPLEMENTARY ILLUSTRATIONS OF 
KNOTS AND HITCHES 


In the preceding section, detailed in- 
structions were given on tying the various 
knots and hitches used in rescue service. 
Very little information was given, how- 
ever, as to their actual use. Figures 32 
to 38 illustrate actual usage of several of the 
knots and hitches as well as additional ways 
of making some of them. 


Figure 32 


Hoisting uncharged line with running bowline 
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Figure 33 Figure 35 
Hoisting charged line with clove hitch & Hoisting extinguisher 
half hitch - Method 1 


Figure 3% 
Hoisting pike and bar 


Figure 34 


Hoisting chatged line with bowline and half Figure 37 mare 
hitches - Method 2 Hoisting axe 


—. 
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The tackle knot shown in Figure 38 is a Next, a bowline is made with the hand 
hitch used for pulling operations when _ next to the ladder while facing the top. 
blocks are not available, or for stretching 
a tightline. lf used for the latter purpose, 
the pull rope should be taken back and tied 
around both parts A and B usingthe chimney 
hitch. 


ee 


Object to be pulled 
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Figure 39e Figure 39f 
Completing hoisting ladder using bowline 


Pull the knot taut. It will lie just above 
the crossrope. When using this hoist, turn 
the ladder over 80 the knot is between the 
ladder and the building. Whenhoisting roof 
ladders the tie shouldbe made on the third 
rung above center. 


Figure 38 
Tackle knot 


For hoisting ladders with a bowline , fol- 
low the procedure in Figure 39. The tie is 
made at about one-third of the length of the 
ladder from the top end. Start rope around 
beam and out the front side and continue 
with rope around opposite beam, bringing it 
out behind the cross rope .. 
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Figure 390 Figure 3% 


First steps in hoisting ladder using bowline 


246 EMERGENCY VICTIM CARE AND RESCUE 


CABLE 


Cable, sometimes called” wire rope”, is 
usually made of iron or steel. To obtain 
the maximum usefulness, economy, and 
safety from a cable, several simple rules 
must be observed. 

It is normal for iron or steel to corrode 
or rust when exposed to the air for long 
periods. Therefore it is necessary to take 
precautions to protect iron cable from the 
elements. Some manufacturers do this by 
galvanizing and other coating processes, 
which make the cable less susceptible to 
atmospheric conditions. 

Although lubrication is applied to cable 
during fabrication, it is not sufficient to 
last during the cable's entire useful life. 
A good grade of oil or grease, free from 
acids and alkalies, should be applied peri- 
odically. 

A wire cable is a machine of many mov - 
ing parts. Each time the cable bends or 
straightens, the wires inthe cable slide on 
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each other. The lubricant must be able to 
penetraie between these strands. A rusty 
cable is a liability; therefore cables should 
be kept clean and free of rust by the use of 
scrapers and wire brushes. 

Contact with chemicals, alkalies, and 
acids which destroy the metal or internal 
core, should be avoided. Cable should be 
storedin a dry place and must be inspected 
periodically for breaks, damage, weakness, 
and wear. 


BLOCK AND TACKLE 


This equipment is used in rescue work 
to provide a mechanical advantage in raising 
or movingheavy objects. Ablock andtackle 
consists of two blocks, usually connected 
together by as many strands, or reeves, of 
rope as there are sheaves in the blocks. 
(See Figures 40 and 41 .} 
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Figure 40 


reeving 


Figure 41 


Block and tackle with triple-to-double 
reeving 


| 
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The number of strands of rope which 
support the weight or ‘oad determine the 
mechanical advantage ratio. For example, 
to raise a 500-pound load, the effort re- 
quired on the pull line of a three-and-two 
combination tackle (excluding friction) is 
100 pounds. 

An ordinary or straight block and its 
component parts are shown in Figure 42. 


HOOK 


SHELL 


Figure 42 
Straight block 


Figure 43 shows a snatch block, gener- 
ally used in rigging operations to achieve a 
change of direction in pulling. It consists 
of a single block with an opening and lock- 
ing device on one side to permit the rope 
to be inserted. 


Figure 43 
Snatch block 


Often additional precautions must be 
taken to prevent a rope or sling from slip- 
pingor jumping out of a hook. Precautions 
are needed when a person is being raised 
or lowered, when his weight might surge 
during an operation, or while he-is >eing 
supported temporarily before beginning the 
operation. This safety practice is called 
“mousing” a hook. A piece of cord or heavy 
twine is wrapped around the opening in the 
hook and is secured by a square knot. (See 
Figure 44.) 


Figure 44 
Moused hook 


peewee 8 te os eee 


248 EMERGENCY VICTIM CARE AND RESCUE 


POLES 


GIN POLE 


The lifting of heavy loads or victims in 
rescue operations is often accomplished by 
the use of a gin pole. (See Figure 45.) 


Figure 45 
Gin pole 


A gin pole usually consists ofa single 
pole held in a nearly upright position by 
four guy lines. The tackle is attached to 
the single pole. The pole may be made 
from any timber, which must be chamfered 
at the top or designed in some other manner 
for the attachingof the tackle. In general, 
the shorter the length of the pole bearing 
the load, the greater will be its capacity. 

A block and tackle is lashed to the top 
of the pole. The hauling part of the tackle 
leads through a snatch block at the base of 
the pole to the source of power. Details of 
typical lashings are shown in Figures 46 
through 48. 


Figure 46 
Square lashing top of gin pole 


POLE 
MOUSING 


LASHING 
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Figure 47 


Round lashing base of gin pole 


Figure 48 
Pickets or holdfasts 
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LADDER GIN POLE 


When suitable poles andtimbers are not 
available, ladders may be used to rig gin 
poles and sheerlegs. 

Figure 49 showsa ladder ginpole. Itcan 
be set up as follows: 

1. Attach a rope or sling around the rails 
near the top of the ladder to support a 
block and tackle. 

2. Fasten two guy lines to the ladder, one 
on each rail where the slingis secured. 

3. Raise the ladder to the desired position, 
and anchor the guy lines. (See Figure 
49.) lf necessary, anchor the ladder at 
the bottom to keep it from slipping. 


Ladder gin pole 
LADDER SHEERLEGS 


To érect sheerlegs with ladders, as 
shown in Figure 50: 


1. Place one ladder on top of another and 
lash the beams together loosely at the 
top. 


2. Turn the ladders on theit beams and 
spread the unlashed ends to form a"V”. 


3. Atthe lashings, attach a sling to support 
the block and tackle, and fasten guy lines 
at the lashing around the beams on each 
side. 


4. Raise the ladders and anchor the guy 
lines. Anchor the ladders at the bottom 
to prevent spreading. 


Sheerlegs constructed with ladders can- 
not be drifted and, like tripods, they are 
restricted to vertical lifting. 


In both of these operations, if speed is 
of importance, the lines need not be staked 
out as shown. Men could be assigned to 
hold the guy lines. 


A stepladder can be easily and quickly 
assembled by tying two straight ladders 
together, as shown in Figure 5]. A tie line 
must be used ai the bottom to keep the lad- 
ders from spreading. The rope should be 
attachedto the bottom rungs of each ladder 
and fastened securely with clove hitches at 
each end. 


Figure 50 


Figure 51 
Ladder sheerlegs 


Assembling stepladder 
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VICTIM 


| BODY TIE AND HARNESS 


A good method for securing a victim, 
when he is to be either raised or lowered, 
during rescue, is the" Approved Body Tie". 
(See Figure 52.) 


Figure 520 
Bowline on a bight adapted for body tie 


This tie is an adaptation of the bowline 
on the bight. In tying it, about three feet 
of free end must be left outside the knot. 
Either loop of the bowline is slipped over 
each leg of the victim to be rescued. Take 
care to draw these loops as far up to the 
crotch as possible. Then, throw a half- 
hitch under the arms. Throw a bight in the 
standing line in front of the chest. Then 
pass the loose end of the rope through the 
bight. The line is then drawntight, making 
a firm knot. 


STANDING LINE 


BOuLINE-On- 
&OGHT 


7 Figure 52b 


Start of body tie 


RESCUE 
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Figure 52c 


Figure 52d 


Body tie complete 


Another method for raising or lowering 
victims ‘is by the use ofa body harness. 
The harness has the advantage of being 
easier and lesstime-consuming tc place on 
thevictim. Figure 53 shows a sketchof one 
type of harness. Figure 54 shows the 
harness in place. 


of 
Courtesy Lynhurst F.D. 


Figure 53 


Body harness 
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Courtesy Lynhurst F.D, 


Figure 54 


Body harness in place 


SUSPENDING VICTIM HORIZONTALLY 
ON STRETCHER 


A victim on a stretcher may be raised 
or lowered while in a horizontal position, 
using either a one-point suspension method 
or a four-point suspension method. The 
first method is especially useful when 
lowering or hoisting victims several floors, 
and when using liftingdevices suchas der- 
ricks and gin poles. (Fire department 
aerial ladders can sometimes be used for 
this purpose. A Separate section onaerial 
ladder rescue can be found in this manual .) 
The four-point method is more useful for 
shorter distances. 


Figure 55 


Method of wrapping victim 


In preparing tolower a victim horizon- 
tally, first wrap him ina blanket or salvage 
cover. (See Figure 55.) Lash him securely 
to the stretcher, starting with a clove hitch 
on oite of the handles near the head. Then 
pass the rope partway down one side of the 
stretcher, taking a complete turn under- 
neathand back over the victim's chest, and 
makinga half-hitch at the side. Extend the 
rope on down the side of the stretcher, 
making at least two mofe turns, one just 
above the knees and one just at the wrists 
with hands at side. Then pass the rope 
around the victim's feet, bring it up on the 
opposite side of the stretcher, and secure 
it with a clove hitch. (See Figure 56.) 


Figure 56 


Victim tied on stretcher 
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After a victim is securely lashed, he 
may be moved by the one-point suspension 
method usinganother rope. Measure three 
times the length of the stretcher, plus one 
arm's length. Double the rope and tie a 
bowline on a bight. Lay the rope on the 
middle of the stretcher and draw the two 
loopseven. Then pass the large loops over 
each end of the stretcher and put smaller 
loops over each handle. Secured in this 
manner, the stretcher may be raised or 
lowered without tilting. Guide lines may 
be attached to the stretcher when neces- 
sary. (See Figure 57.) 


Figure 57 


One-point suspension method 


To use the four-point suspension meth- 
od, first lash the victim as previously 
explained. Instead of using the bowline on 
a bight, fasten a lashingline to eachhandle 
of the stretcher with a haif-hitch and secure 
the line to the "D's" with a bowline. Four 
men are needed in hoisting or lowering, 
one man to control each line. Men should 
wear gloves to prevent the ropes slipping 
or burning their hands. Where a stretcher 
is to be hoisted or lowered only a short 
distance, forty-foot lashing lines may be 
used. (See Figure 58.) 


Figure 58 


Four-point suspension method 


7 —eee me eee 


= + 


mee te 
cee ate ere Sa ee Ti Sree oe SE Or 


ROPE AND RIGGING 253 


If a ladder is substituted for a stretcher, 
either the one-point or four-point suspen- 
sion method may be used. In either case, 
the victim must be lashed securely, as 
shown in Figure 59. 


Figure 59 


Secure lashing of victim 


SUSPENDING VICTIM VERTICALLY 


Frequently victims must be lowered feet 
first because the only available opening is 
narrow. Several methods may be used to 
raise and lower victims in a vertical posi- 
tion. The backboard is best for this type 
of rescue, since the victim can be secured 
in it anda lowering rope fastened to the 
head end. When lowering a backboard, 
attach a guide rope to the lower end suffi- 
cient in length to reach the ground. 


To lower a victim vertically, first lash 
him to a backboard as described in Chapter 
XIWI. Secure the lowering line to the hand 
holds at te head of the backboard by tying 
a bowline. Attach a guideline to the hand 
holes at the foot of the backboard. 


Figure 60illustrates the use of a ladder 
in place of a backboard for lowering a vic- 
tim vertically. 


Figure 60 


Use of a ladder 
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MAKING A WIRE RESCUE 


Figure 61 shows howa ladder can be used 
in connection with the vertical method of 
lowering a victim on an army stretcher. 
Two poles are run through the "D's" to 
serve as skids on the ladder beams. Stakes 
should be driven into the ground at the base 
of the ladder, and the beams should be 
lashed to these stakes. 


Figure 61 


Using a ladder in connection with lowering 
a victim vertically 


Figure 62 


Making a wire rescue 


To take an unconscious man off over- 
head wires, as shown in Figure 62, use a 
ladder that extends at least five fee’. above 
the victim. The ladder is placed climbing 
side down, with the heels some distance 
out from the spot directly below the victim . 
One mandoubles a longrope and places the 
middie of it across the top of the ladder, 
then tucks it under the top rung, pulls 
through some slack, and nakes a partial 
cat's paw over each top end of the ladder 
beams. Trailing ends of the rope then come 
off outside of the beams. The rope should 
be spread to make an angle of about ninety 
degrees, and the ladder top should be laid 
in toward the victim. Two squadmen heel 
the ladder. A third man passes another 
Tope beneath a low rung, pulls it back 
through at the second rung above, ties a 
running bowline in the end, and throws this 
over his shoulder. He climbs above the 
victim , leg-,ocks in, passes the rope over 
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a high rung, then drops a lasso loop over 
the victim. The rescuer then rapidly de- 
scends. While he is comingdown, the lad- 
der is laid in as closely as possible to the 
victim. The rescuer pulls the slack out of 
the rescue rope and snubs it on alow rung. 
The other rope men slowly pull backon the 
top of the ladder until the victim is pulled 
clear of the wires. Care shouldalways be 
taken so that the ladder does not gc past, the 
vertical position. 

A metal ladder should not be used for 
this operation because of the danger of 
touching the conductor or the possible arc- 
ing from a live line. 


LOWERING VICTIM FROM A HEIGHT 


Emergencies sometimes oc cur which 
make it necessary to lower victims from 
high places. Figure 63 shows one satis- 
factory method for doingthis which is used 
particularly when the base of the structure 
is not suitable for lowering the victim ver- 
tically. In this method, a sheave block is 
used on a rope or wire cable sloping from 
a high part of a building and anchored at or 
near the ground. A backboard, with the 
victim, is suspended from the running 
pulley. A backboard with footrest is the 
most desirable type for this operation 
because it facilitates the lashing of the vic- 
tim securely. Two guide lines are attached 
at the lower hand holes at the ends of the 
backboard during its descent. This tech- 
nique is sometimes referred to as a 
“breeches buoy” or “Telfar line". 


Figure 63 


Loweting victim from high places 


ACTUAL RESCUE OPERATION 


The following is an account of an actual 
rescue operation as reported by the Chief 
of the Sylvania Fire Department, Sylvania, 
Ohio. 

On September 7, i956, the Sylvania 
Township Fire Decartment received a call 
from an elevator company. When we ar- 
rived we were told that three men were in 
a grain pit. The elevator was approximately 
seventy-five feet high, and the trapped men 
were about forty feet below the top of the 
elevator which was also the level of the 
grain. We had to use a vertical belt con- 
veyor to arrive at the floor. A long five- 
eighths-inch rope, self-contained masks, 
and three resuscitators were taken imme- 
diately to the floor. A squadman was low- 
ered into the pit by use of a body tie. Since 
it was suspected, and later verifier by test, 
thatthere was not enoughoxygen to support 
life in the pit, the squadman wore a seif- 
contained mask. 
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Another line was used with a body tie to 
raise the men out of thepit. As we got them 
out of the nit, we used resuscitators on 
them. The first two men responded satis- 
factorily , and were fastened to the belt con- 
veyor and lowered to the ground floor where 
they were taken to a hospital. 


We were unable to bring the third man 
sround. A physician had arrived and was 
working with firemen onthe third victim 
while the others were being lowered. The 
victim was strapped on an army stretcher 
with two-inch-wide webbing. The physi- 
cian in the meantime, cut an opening into 
the victim's windpipe to induce breathing. 
A one-tank resuscitator was strapped on 
him. 


Figure 65 


Figure 64 


Victim being lowered from grain elevator 


To lower nim by use of the belt conveyor 
would mean having to lower him in a ver- 
tical position. Therefore, we placed a 
snatch block to the side, and above a win- 
dow a three-eighths-inch steel cable about 
two hundred feet long was placed in the 
block. A stretcher tie was used on the 
stretcher and this was attached to the cable. 
Using one -half-inch and five-eighths-inch, 
one-hundred-foot lengths of rope as guide 
lines, the victim was lowered to the ground 
from this elevator . (See Figures 64 and 65.) 


The victim was placed inthe ambulance, 
accompanied by the physician, andtaken to 
the hospital. He was pronounced dead-on- 


Victim iowered to ground level with improvised rig arrival. The other two survived. 
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CHAPTER XxX! 
SHORING AND TUNNELING 


INTRODUCTION 


In emergency rescue operations it sometimes is necessary to support a damaged 
structure or a cave-in, or to provide bracing for walls and ceilings. A squad may have 
to couStruct tunnels to rescue trapped victims. The shoring or tunneling must be done 
rapidly, but safety must not be sacrificed for speed. 


Only the amount of shoring or tunneling required for the safe removal of victims and 
workers should be carried out by a rescue squad. No attempt should be made to restore 
any structure to its original position; restoration should be left to the guidance of skilled 


craftsmer 


SIZING UP AN EMERGENCY 


At a cave-in the squadman may be con- 
fronted with two types of rescue problems: 


(1) The head of the victim is not covered. 


(2) The victim is completely covered by 
some type of material. In either case 
care must be taken to protect the victim 
from added injury. Size up the situation 
and plan your approach before action is 
taken. 


When a victim is partially buried with 
his head exposed, start administering oxy- 
gen. Use the inhalater if he is breathing. 
Use the resuscitator if he is not breathing. 


ifa victim is completely buried (e.g. 
under loose gravel), the man in charge of 
rescue must, if able, find the approximate 
location of his head and chest. A squadman 
should be prepared to begin administering 
oxygen as soon as the victim's head is ex- 
posed, 


APPROACHING A VICTIM 


When you approach a cave-in victim on 
foot, be sure todis ibute your weight over 
the largest area possible. Do not iticrease 
the amount of weight that is already present 
on the victim's chestcage. lt may be nec- 
essary to crawl on your hands and knees 
or stand with your legs wide apart. Long- 
handled shovels are of great assistance in 
this situation, since the material covering 
the victim canbe removed and at the same 
time the squadman can stand at a distance 
away from the victim. All squads should 
be e quipped with long-handled shovels, 


Many times, a sqQuadman will be required 
to lie flat onhis stomach and reach the vic- 
tim with just his hands. The squadman 
should approach the victim from behind to 
administer oxygen, if possible, so that 
other personnel can relieve pressure from 
the victim's chest. 
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SHORING 


When a victim is under loose debris it 
may be necessary to clear a path slowly 
and carefully to hin, shoring with the pro- 
gress of the path, as is done in mining 
operations. 


Shoring is also necessary sometimes 
after traffic and tailzoad accidents. Heavy 
weights must sometimes be supported while 
cutting through metal wreckage; or the 
wreckage must be raised by means of jacks, 
and then supported, so that progressive 
access can be made to where the victim is 


pinned or trapped. 


To brace a wall that is bulging or in 
danger of collapse, a raked shore can be 
built. (See Figure 1.) Raked shoring is 
usually built up from ground level. 


A flying shore cur be used to brace one 
wall from another sup »rt across a space. 


(See Figure 2). 


BULKHEADS AND COFFERDAMS 


Incave-n accidents involving ditches or 
wells, andin other similar accidents, it is 
sometimes necessary to sink bulkheads or 
cofferdams «or shoring. 
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Figure } 
Raked shore 
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Figure 2 
Flying shore 
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TUNNELING 


Tunneling becomes necessary when the 
rescue workers must remove victims trap- 
ped either near the surface or in voids 
underneath collapsed structures or ditches, 
or under sand, gravel, coal, grain, etc. 
(See Figures 3 and 4.) In these rescue 
operations, tunneling requires exceptional 
skill and should be guided by trained per- 
sonnel. 


Figure 3 


Tanneling through debris 


Figure 4 


Rescue from a basement where ceiling 
remains almost intact 


260 EMERGENCY VICTIM C4) =. AND RESCUE 


TECHNIQUES AND TOOLS 


Shoring and tunneling are best accom - 
plished with the use of timbers and wedges . 
The construction work sometimes has to be 
done gently and without jarring, to prevent 
further collapse. Figure 5 shows a dam- 
aged wall supported by a shoring of heavy 
timber. 


Figure 5 


Use of heavy timber for shoring 


Cut the supporting timbers short, then make 
them fit snug with wedges. Unnecessary 
jarring can be avoided, yet a saug fit can 
be accomplished whenthis method is used. 


Shoring and tunneling should, ofcourse, 
be safe and secure, to protect both the vic- 
tim andrescuers. It is often necessary for 
rescue teams td workin relays. This may 
require several trips in and out. 


Minor accidents may involve only the 
use of rope, shovels, pails and carpentry 
tools needed for shoring. Accidents of 
major proportions and those involving 
large buildings may demand the use ofbull- 
dozers, power shovels, drag-lines, trucks, 
and other heavy-duty equipment, with 
skilled operators. Atthe scene ofa rescue 
if the squad jeader finds conditions that re- 
quire the use ofheavy equipment, he should 
not hesitate to request the services of such 
equipment. In many communities this 
means putting into effect a pre-arranged 
plan to meet such situations, prepared long 
before the emergency arises. 


DANGER OF FURTHER INJURY 


When a victim is buried, extreme care 
must be exercised in the use of power 
equipment. The rescue activities could 
injure the victim further, or kill him. 
Speed is important for many reasons, but 
not important enough for over-zealous dig- 
ging. Squadmen and operators should be 
constantly alert to observe any part of the 
victim's body as it is revealed. When ob- 
servation reveals the body of a victim, the 
rescue operation should proceed cautiously 
and carefully with a minimum use of power 
tools. 


AVOIDING CAVE4NS 


When raising victims from cave -ins, 
ditches, or voids, it is important to pre- 
vent the edges from caving in under the 
weight of squadmen or equipment. A tri- 
pod (Figure 6) a ladder laid horizontally, 
or an aerial ladder can be used very suc- 
cessfully and safely in this operation. 
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HAZARDS TO THE SQUADMAN 


In cave-in situations where gas lines 
may have been broken, rescue personnel 
must consider their personal safety. Accu- 
mulated toxic or asphyxiating gases can 
render squadmen helpless and unable to 
perform the rescue operations. Self- 
contained gas masks are indicated. 

In emergency situations where hazards 
frém utilities exist or may exist, call the 
utility company’s emergency service for 
proper handling. 


VICTIM CARE 


Victims may require resuscitation, first 
aid, or professional attention before being 
moved. Also some trapped victims may 
request spiritual assistance. 


Figure 6 Figures 7 through 12 show a typical 
Use of tripod rescue operation involving a victim nearly 


buried under loose dirt. 


Courtesy Loudonville Vol. F.D. 


Figure 7 


Two men wete working in a trench. As one man climbed out to get a drink of water, the 
side of the ditch came rolling in, covering the man working at the bottom of the ditch. A 
workman ran to a neatby home and called the emergency squad. 
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Courtesy Loudonville Vol. F.D. 


Figure 8 


As the resuscitator could not be placed near the victim, the extension unit was —et up. 
In this pictute Squadman No. 1 opens the tank valve and connects the extension unit to 
the resuscitator. Squadman No. 2 turns the unit to resuscitation and places a face mask 
on the victim. (Scuadman No. 2 is standing with feet apart. and to the rear of the victim, 
so he will not add more weight to the dist covering the victim.) Squadman No. 3 starts re- 
moving the ditt from above the victim’s chest area so the victim can breathe for himself. 
Squadman No. 4 brings a backboard and other equipment from the squad car. 
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2 peels 
Courtes, Loudonviiie Vol. F.D, 


Figure 9 


As the weight of the dirt is removed from the victim's face \e is able to breathe for 
himself. Squadman No. 1 continues to supervise the machine. Squadman No. 2 adjusts 
the face mask and micro unit for inhalation. He supports the victim’s head with his hand, 
and the victim’s back with his knee and leg. Squadman No. 3 continues to remove dirt to 
free the victim. Squadman No. 4 has completed a shoring job to prevent further cave-in. 
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Courtesy Loudonville Vol. F.D. 


Figure 10 


The victim is placed on a backboard. 
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Courtesy Loudonville F.D. 


Figure 11 


Web straps are used to secure the victim to the backboard. 
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Figure 12 


The victim is catried up out of the ditch. He was transported to a hospital, at a slow and 
careful speed. 
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CHAPTER Xxil 


WATERFRON7 OPERATIONS 


INTRODUCTION 


Authoritative information tells us that most drowning vict'‘ms must be brought to the 
surface withinten minutes if they are to have a reasonable chance to survive. Beyond that 
time, the efforts of the squadmen will be largely devoted to the matter of recovering the 
victim’s body. Past recor?s indicate that this is usually the case in most of the responses 
to this type of rescue emergency. 


If, however, recovery is made within a reasonable length of time, manual or meshan- 
ical respiration should be started at once. It must be continued until] the victim, is either 
revived or pronounced dead by a physician or coroner. Such practice should not be'treated 
lightly, as it has been reported that a man was revived after being submerged for thirty 
minutes. 


It is a perfectly natural trait to persist in trying to recover the body of a drowned per- 
son, even though all hope of revival may be gone. However, the squadmen's responsibility 
stops when all hor ~f life is gone! The officer in charge should not lose sigh of the fact 
that squadmen occupied in body recovery operations are not available to serve the living 
public. 


All operations at the scene of a drowning should be directly in the charge of the emer- 
gency squad. This includes not only the recovery operations but the physical control of 
the scene as well. 


Proper education and training will help to insure a maximumdegree of s~ ‘ety for squad- 
men who must patticipate in waterfront operations. The material in this chapter is based 
on the assumption that its reader has had an approved course in water safety, sponsored by 
a nationally recognized authority or agency. Such instruction is absolutely essential to 
emergency rescue squad work. The following pages willdescribe some ofthe equipment and 
methods used in waterfront operations. . 
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BOAT HANDLING 


Elementary boat handling is important 
toemergency squads. They are called upon 
to rescue stranded victims in time of floods 
as well as other emergencies where the only 
means of rescue is by the use of a boat. 


While there is much material available 
on small boat construction, there is not a 
great deal to be found on the safe handling 
of small boats. This section, then, is in- 
tended to give some brief, basic information 
on boat handling and boating safety . 

rd 


PARTS OF A ROWBOAT 


Bow: The front, or forward part, of the 
hull. 


Deck: The small triangular filling of wood 
at the bow of the boat, fitting level with and 
between the gunwales. 


Frames: The narrowcross-sections, 
placed edgewise in the boat from gunwale 
to gunwale, down the sides and across the 
bottom, to holdthe shape of the boat and to 
provide the form over which it is built; 
there are usually three or four frames. 


Grating or Floorboards: Wood slats, 
cleated together in sections, to form a false 
flooring. ‘They serve to protect ribs and 
planking and also to keep occupants’ feet 
dry in a leaky craft. 


Gunwales: (Pronounced gun‘ls.) The top 
edges of the hull, on either side, from bow 
to stern. 


Keel: The main backbone of the boat, ex- 
tending along the bottom from the stem (at 
the bow) to the stern post. 


Oarlocks: Tue metal crutches, pivoted in 
metal sockets on the gun Wales of the boat, 


in which the oars rest in rowing; accepted 
patterns are either U-shaped or ring- 
shaped, with a metal shankto which a chain 
and toggle are attached to prevent loss. 


Painter: The line, usually about 6 feet long, 
spliced to a ring in the bow and used for 
towing or for tying up the boat. A similar 
line in the stern is a sternfast. 


Planking: Long narrow boards (also called 
strakes), laid upand fastened tightly to the 
ribs, edge to edge, and running lengthwise 
from bowto stern; they form the watertight 
outside covering of the hull, including the 
bottom . 


Port: The left-hand side of the boat as you 
face forward. 


Ribs: The narrow flat strips, usually 
steamed and bent to shape, spaced between 
the frames to aid in holding the shape of 
the boat; they also provide a foundation op 
which the outside planking can be fastened. 


Risings: The strips of wood, secured to the 
frames: idribs, upon which the ends of the 
thwarts are secured. 


Sculling notch: The half-round notch or 
depression in the upper edge of the transom, 
to hold the loom of a long oar for propelling 
the boat by sculling. 


Seats: The small piatforms or seats built 
into the stern and the bow of the boat. 


Skeg: The small triangular piece of wood 
which fills the space between the endof the 
straight keei and the upsweeping stern of the 
hull; it serves to hold the stern on a steady 
straight course when the boat is rowed. 


Starboard: The right~hand side of the boat 
as you face forward. 


Stern: The back, or aft, part. 
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OARS AND THEIR PARTS 


Oars: The flat-ended wooden levers by 
which a rowing boat is propelled. 


Blade: The wide flat portion that is dipped 
in the water, when rowing. 


Button: A ridge, built up of leather, at the 
inboard end of the leather, to prevent the 
oar sliding through the oarlock. 


Grip: The handle portion held in the rower's 
hand. 


Leather: A protective collar of horsehide 
attached to the loom at the point where the 
oar rests in the oarlock. 


Loom: The lcngtar .ring shaft between the 
grip and the blade. 


Throat: The narrowest part of the loom 
where it joins the blade. 


wtretcher: A short crossbar held by two 
parallel cleats attached to the gratings or 
directly to the ribs, at suitable distance 
from eachrowing position, to provide nec - 
essary foot-bracing fox the oarsmen; cross- 
bars are usually adjustable in any one of 
three notched positions , for lengthof legs. 


Thwarts: The wide boards extending 
acrossthe boat, located lower than the gun- 
wales, for the oarsmento sit On; there are 
usually a midship thwart, and f'wd thwart. 


Transom: The broad flat plank, or plank- 
ing, fitted to the extreme aft endsof the side 
and bottom planking, to close the sternend 
of the boat. 


Figure 2 shows a rowboat in which rescue 
and first aid gear have been stowed, ready 
for emergency use. 


\ 
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Figure 2 
Rowboat equipped with rescue and first aid 
gear 


BOARDING AND ROWING A BOAT 


Making Ready - Ifat a shore, push the boat 
afloat by partially lifting the beached end. 
Before boarding it, make certain that the 
bottom is notrestingon a stone or anything 
sharp that might injure the planking; also 
make certain that the bow is not so far 
ashore that you cannot “shove off" when 
your weight is aboard, and that the bow is 
not resting on anything that will make the 
boat “teeter” as you board it. 


Before shoving off, the painter should 
be neatly stowed in the bow or on the bow- 
seat, oars lying fore andaft along the outer 
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ends of the thwarts, with blades aft; oar- 
locks unshipped and hanging inside below 
the gunwales by their chains. 8e sure all 
gear is neatly stowed and in its proper 
place. 


If at a landing stage or dock, castoffand 
stow the painter, and bring the boat parallel 
alongside the front of the pier, holding it 
by the gunwale. 


Boarding - Board the boat by stepping in the 
middle, on the bottom boards or on the 
gratings; do not step onthe seats or thwarts, 
Keeping your weight low and with at least 
one hand constantly touching a gunwale, 
move to your position and seat yourself in 
the center of the seat or thwart . Passengers 
sit facing forward, oarsmen face aft. If 
rowing alone and the boat has two rowing 
positions, use the aft one. 


Seating the Oars - Adjust the stretcher in 
the proper notch to suit the length of your 
legs. Ship the oarlocks by raising them 
until the chain feeds downward through the 
socket and untilthe shank of the lock itself 
is firmly seated in the socket. Lift each 


oar at its balancing point, drop the loom 
into the oarlockand slide the oar outboard 
until the button bears against the oarlock; 
or, if there is no leather or button, until 
the oar feels "balanced” in the lock. Ifoars 
are of correct length for the boat, the ends 
of the grips will be very near touching, or 
they may actually overlap up to 2 or 3 inches 
when the oars are held horizontally . 


Rowing Position - The correct rowing posi- 
tion is important for efficiency and endur- 
ance. Seated erect, face squarely astern. 
Head should be up, feet together and braced 
against the stretcher, knees together and 
Slightly bent. It the boat has no stretcher, 
feet may have to be somewhat spread to 
brace against a frame or rib; knees would 
be correspondingly spread and slightly 
bent. Hands grasp the oar grips with the 
knuckles uppermost; thumbs may encircle 
the underside of the grips, or may cap the 
ends, but should not rest on the upper sur~ 
face of the grips alongside the fingers. 
(See Figure 3.) Elbows should hang close 
to the body, without strain. 


Figure 3 


Rowing position and grip 
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With both oars resting horizontally inthe 
oarlocks and their length at right angles to 
the centerline of the boat, turn them until 
the plane of the blades is absolutely ver- 
tical. Then adjust your hand grasp without 
disturbing the vertical setting of the blades, 
so that your wrist joint is absolutely 
straight ina horizontal plane with your fore- 
arm. This is your basic grip of the oars. 


Without relaxing or shifting your grip, 
bend your wrists in a manner that will 
cause your hands and knuckles to rotate up- 
ward and toward you; (in rowing parlance 
this action is termed " dropping” the wrists.) 
This will tip the oar blades about 30 degrees 
into "feathered" position, with the forward 
edge of the blade higher than the aft edge. 
If you now raise your hands slightly to iower 
the blades until they are skimming just an 
inch above the water, you are in the position 
“Rest Oars" or "Oars." 


To prepare for rowing, glance over your 
shoulder toward the bo"', to make certain 
that the way is clear an-9d of you. 


‘The Scroke - Move the oar blades forward 
close to the water in feathered position, by 
extending your arms as you sway your body 
aft toward your knees. Sway from the 
hips, keeping your back erect. As you 
approachthe limit of your reach, gradual'y 
straighten your wrists; then pause in this 
position. The flat of the blades isthus re- 
turned slightly past the vertical setting, 
close to the water. and everything is in 
readiness to make the catch” , which starts 
the power portion of the stroke. Thisposi- 
tion is that of “ready”. 


Do not shut your grip or release control 
of the oars, but relax the downward prcs- 
sure of your hands until the blades drop in- 
to the water as far as their own weight will 
immerse them. (See Figure 4.) As yeu 


Figure 4 


The catch 


feel the blades "catch" begin to apply power 
by ricving your whole upper body, from the 
hips, toward an upright position. Use the 
full combined strength of your leg and back 
muscles to apply maximum pulling power 
smoothly, without jerk or splash. While 
your body moves, your arms should be 
maintained extended. Let the oar blades 
float at the’ ¢ ownnormal depth; never force 
them deeper. 


When your body has passed the vertical 
position sufficiently to tighten abdominal 
wuscles perceptibly, you have reached the 
maximum desired degree of “layback". At 
this point the arms smvcthly start their 
contribution of power. Arms are drawn 
powerfully toward you, with elbows com- 
fortably close to your bedy, until your hands 
are practically touching your chest. ‘See 
Figure 5.) 
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Figure 5 


Pull nearly completed 


The oars now are slanted toward the 
stern at such an angle that the blades have 
slipped clear of the water without tossing 
any of it ina spurt or splash. This is the 
completion of the "power portion” of the 
stroke. 


The recovery is the final phase of the 
stroke cycle. This is done with the blades 
in "feathered" position, to reduce wind re- 
sistance; also to assure the blade gliding 
over the crests of whitecaps in choppy 
water. (See Figure 6.) As the “pull” or 
“power” portion of the stroke is completed, 
drop your wrists smartly to flip the blades 
into feathered posicion. Smoothly and 
simultaneously with the dropping of your 
wrists, extend your arms. As the arms 
approach their full extension, start the 
sway of your body from the layback position, 


Figure 6 


The recovery: blades are feathered 


through the vertical position and toward 
your knees. Level your wrists as you attain 
your maximum reach without rounding your 
back. You arenowinthe “ready” position, 
poised with blades facing squarely for the 
“catch” of the next stroke. 


Correcting Course - The oarsman should 
correct his boat's course by pulling some- 
what harder on one oar than on the other, 
without any interruption in the smooth 
rhythm of the stroke. 


A more drastic correction can be made 
--as when a heavy gust of wind or a sudden 
cross-current veers the bow off course-- 
by poising one oar in "rest" position, or by 
"trailing" it, while one or more strong 
pulling strokes are taken with the other oar. 
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Hold - To stop a boat, drop the blades into 
the water at the end of a stroke. Then sit 
upright, hold one knee beneath the thwart 
(as a purchase), press firmly toward the 
stern with your hands, and thus gradually 
force the blades forward in the, water 
against the forward motion of the boat. 


Stern All - To propel the boat astern, after 
stopping it, repeat and continue the stern- 
ward pushing action with your arms, adding 
the weight of your body to the final portion 
ofeach push. In choppy water the blades 
should be featheredon the recovery portion 
ot each of these “backwater” strokes, but 
this feathering is done by raising the wrists, 
instead of dropping them. 


Turning - When it is necessary to make a 
sharp turn and at the same time retard the 
progress of the boat, the action is op- 
posite to the foregoing. The turn is made 
by executing a backwater stroke with one 
oar, while "resting" or "trailiry" the ether. 


Approaching a Landing - Theturning 
technique is used when coming alongside a 
landing. The approach and momentum are 
judged by looking continuously over one 
shoulder. At the right moment the oar on 
the landing side is deftly unshipped and 
boated; the other oarthen is used for back- 
ing water to just the degree necessary to 
Slide the boat to a broadside, motionless 
position at the landing, 


Pivoting - Turns are executed by backing 
water with one oar, while simultaneously 
pulling with the other. 


ADVICE TO THE BEGINNER 


Beginning oarsmen often have trouble 
with one oar: it repeatedly fails to grip the 
water, or slices top deep and jumps out of 
the oarlock. Either occurence is termed 
“catching a crab". An incorrect grip on 
the oar may be the cause. Check your grip 
while holding the plane of the blades abso- 
lutely vertical; if necessary, readjust your 
hand grip. A “crab may also be caught 
because of tenseness and consequent failure 
to level your wrists equally, as you make 
the "catch". 


As you become anexperienced oarsman, 
you will develop the ability .o check your 
grip during e2ch pulling stroke, by the 
“feel” of the blade as it bites the water; 
any slight adjustment is then made during 
the rowing rhythm. 


The good oarsman periodically glances 
over one shoulder, without breaking the 
rowing rhythm, to make certain that the 
course ahead is clear of any other traffic. 


Take your time. Think out each move 
before attempting it. Then move slowly, 
easily, in a relaxed manner. With per- 
sistent practice you will become an excel- 
lent ozrsman. Keep your full attention on 
what you are doing. Don't dip the blades 
too deep: the water should not wet the shaft 
above the throat. Keep your hands low. 
Don't lift the blades too high on "recovery"; 
they should justclear the water. Keep your 
head up. Get a full breath of air every 
stroke. Pull evenly; a zig-zag course is 
caused by uneaven pulls. 
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BOATING SAFETY 


All boats out on the water should be under 
watch of a guard atalltimes. This guard 
should remain on shore. 


At night always carry a bright flashlight 
or lighted lantern visible all around if row- 
ing on a waterway where other vessels or 
boats are used. The light shouldbe shown 
at the approach of other boats. 


Keep out of the way of power boats of 
all kinds in ordinary water traffic. Power 
boats carry white lights inthe sternonly or 
in bow and stern; sailboats do not. Green 
lights are on the starboard, red lights on 
the port side. 


Waves froma large power vessel can 
upset a small craftthat is not being handled 
properly. Keep at least 300 feet away from 
such vessels until the stern has passed. 
Head your boat into an approaching wash 
and remain stationary until it subsides. 


Any boat equipped with a motor or other 
sinkable dead weight should have airtight 
compartments capable of supporting this 
weight. 


All metal craft should have airtight com- 
partments to float their occupants if 
swamped. Metal boats shouldbe swamped 
and tested every two +-°eks for pin-hole 
leaks in their airtight compartments. 


If two squadmen must exchange seats 
away from shore, first “boat the oars". 
Then one man sits forward on the bottom; 
the other crouches with one hand on each 
gunwale, passes alongside, and is seated. 
Then the man on the bottom moves to the 
vacated place. 


When dropping or retrievingthe anchor, 
a squadman should be sitting in the boat. 
If he is standing, he may lose his balance. 


Two small persons can row in unison 
sitting in the same seat (double banked). 
Each pulls one oar. A better way is single- 
banked sweep rowing, withone man in each 
seat, pulling one oar. 


Whether they use one or two oars each 
(called "pair-oar rowing"), the two oars- 
men should keep absolutely together. The 
aft oarsman or “stroke” sets the rhythm. 


In waves or chopp: water row with reg- 
ular, steady strokes. If possible take the 
waves at a slightangle rather thandirectly 
bow-on or stern-on. Keep a level boat by 
spreading weight evenly. Ina high wind, 
seat passengers flat on the bottom and keep 
the bes: headed into the wind. 


If one oar is lost, face the bow and use 
the other as a paddle or scull. 


It is a violation of good seamanship and 
unwise to do the following: 


1. Overload a boat by taking more people 
than its marked capacity. 


2. Abuse an oar by splashing water with it, 
digging in the sand with it, or using it 
as a fender. 


3. Expose yourself to injury by standing in 
a boat, rocking it, or skylarking in a 
boat. 


4. Deliberately or carelessly allow your 
boat to bump another or crashthe land- 
ing. 


5. Create a false alarm by needlessly call - 
ing "HELP", or by making a sound that 
can be thus interpreted... 


6. Risk being run down through failure to 
carry a light, if out at night on waters 
used by other craft. 
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OPERATION AT SCENE OF DROWNING 


SQUAD SAFETY 


It is well at this point to stress certain 
factors pertinent to the safety and welfare 
of the squadmen. Diving into the water is 
indicated when the victim can be seen and 
is moving, or when there is substantial 
evidence that the victim has been under thc 
water only a fewminutes. Itis obvious tha: 
only trained and qualified water-safety men 
should be selected for this assignment. 


The use of life jackets shouldbe empha- 
sized. They are standard equipment fo. 
squadmen to wearduring all poating opera- 
tions. This rule should apply to swimmers 
as wellas non-swimmers, esvecially when 
entering swift or rough waters. 


A squadman should be assigned to shore 
duty, and should remain there, as long as 
squadmen are working in boats. His main 
responsibility will be tokeep the occupants 
ofthe boats under surveillance. Inthe event 
they run into trouble or encounter some 
difficulty, he can quickly secure help to 
assist them. He can also gather infor - 
mation from witnesses on shore which cal 
aid the boatmen in their size-up and search. 


SIZE-UP 


Proper size-up at the scene of a drowr.- 
ing, before and during the operation, will 
be of great assistance in makinga rapid and 
successful recovery. In making the size- 
up, the squadman in charge should consider 
the following factors: 


1. How long the victim has been submerged 


2. Where he was last seen 


3. How the victim was dressed (in swim 
suit or clothed) 


4. Survey of the body of water as to: 
Character of bottom 
Currents 
Snags and obstructions 
Depth and width of water 
Conditions of banks (undergrowth, 
trees, etc.) 
Direction of wind 


GENERAL INFORMATION 
ON DROWNED BODIES 


A body will remain in the immediate 
vicinity of where the drowning occurred. 
Even though there is a strong current on 
the surface of the water, the body will not 
move very far from the spot where the vic- 
tim was last seen. It has been noted that 
a body in a swimming suit, when sinking, 
willnot be morethan 1-1/2 times the depth 
of the water from the spot. 


Example: Water is 20 feet deep. 
1-1/2 x 20 = 30 feet from the spot. 


Sometimes bodies of victims who are very 
fat and bodies of small childrendo not sink 
after drowning, but remain floating on the 
surface. A body will rise to the surface 
when enough gas is formed in the intestinal 
tract to make the body buoyant. The time 
needed to generate the necessary gas will 
dependon thetemperatu: 2 of the water and 
the content of the victin.’s stomach when 
drowned. In summer, the average time is 
from 18 to 24 hours. However, in winter, 
or when the water is very deep and cold, the 
time will be much greater. A body will not 
rise suddenly from the bottom, but grad- 
ually as more gas is formed and the body 
becomes buoyant. After the body rises to 
the surface, its movement is affected by the 
current or wind; it may be found several 
miles downstream. 
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A victim drowning in a rapids probably 
will be carried to the first deep hole down- 
stream. If manpower is available, it is 
advantageous to send one detail downstream 
to search the eddies and center of the 
stream. 


Equipment carried in Rescue Boats 


Oars (2 sets) Pike poles 

Anchor Drag hooks 

Life jackets 3/4-inch rope, 100 feet 
Ring buoy 3/8-inch rope, 100 feet 
Torpedo buoy Life gun and extra line 
Flashlight with extra batteries 


DRAGGING 


In the early stages of any body search, 
dragging and probing with grappling irons, 
grappling hooks, and pike pole irons are 
the usual meansemployed. Even under the 
best circumstances, dragging is a blind 
operation. 


Attach 3/16"* = 1/4” Rope, 
or goed sask cord 


1/49" 2" 5° 


Lad 
Flot iron fete 


J— 0” 2 


Figure 7 
Grappling iron 


Very useful types of grappling equipment 
can be made by a Squad. These include: 
grappling irons, pike pole irons, and grap~ 
pling hooks. 


The grappling iron skown in Figure 7 is 
not too practical for rescue work, but may 
be used in very deep water, not only for 
body recovery but for equipment, etc. The 
iron weighs from five to ten pounds. 


The pike pole iron is the only type that 
can be used in waters with stumps. (See 
Figure 8.) The pole should be in four-foot 
sections and not to exceed twenty to twenty - 
five feet in length. 


J— sven 


Figure 8 
Pike pole iron 


Grappling hooks are made of No. 9 iron 
wire. Two pieces 18” long are bent in half 
and twisted as four strands, formingan eye 
at one endand four rrongs at the other end. 
Space the hooks along lines and attach the 
lines to a towbar as illustrated in Figure 9, 
on the next page. 
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Figure 9 


Grappling hooks on a towbar. A cable or chain attaches to each end of the towbar, for 


dragging operations. 


LOCATING A BODY 
FOR GRAPPLING PURPOSES 


A witness at point "A" last saw victim 
in line with tree "X". (See Figure 10.) 


A witness at point "B" last saw victim 
in line with tree “Y". 


Then, oy “drawing” smaginary lines be- 
tween point "A" and landmark "X", and 
between point "B" and landmark “Y", the 
squadman can locate the point where the 
lines cross or intersect. Search for the 
body shoul? focus on that point. 
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Figure 16 
Locating a body 
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DRAGGING METHODS 


‘ There are many dragging methods which 
may be used; some of the more successful 
ones are described here. Grappling may 
be done from shore to shore, dock todock, 
boat to shore, or boat to boat. 

The following procedure is used in 
shore -to-shore grappling. (See Figure 11.) 


Meh #2 starts here 


Man *#) Men #2 


—_—_—_-— — 
= | — <> 


Q fest seen here 


WATER UI 


Figure 11 


Shore -to-Shore Grappling - 
* rope should be more than twice the 
width of the area to be covered. 


2. Secure hooks to center of rope. 


3. Squadman #1 will drop hooks straight 
down untilthey hit bottom. He then sig- 
nals #2 squadma > to draw hooks slowly 
toward him, allowing them to drag the 
bottom across the entire width of the 
body of wate. 


4. If nothing is hooked, #2 side-steps one- 
half the length of the grappling bar in the 
direction the victim was last seen. 


5. #1 then side-steps the same distance in 
the same direction. 


6. #2 then lowers the hooks straight down 
to the bottom , and signa]s #1 to pull hooks 
slowly to him. 


7. This procedure is continued until the 
entire area is covered. Procedure is 
then reversed so area will be covered 
twice, 


8. If the body is not then recovered, the 
area should be extended in both direc- 
tions, and the procedure repeated. 


Shore-to-shore grappling. In flowing water a body may be carried with the current a short 
distance, Note that the dragging operation here starts downstream from where the victim 
was last seen. 
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Boat-to-Shore Grappling - Figure 12 shows = Dock~to-Dock Grappling - The procedure 
the recommended procedure. is the same as in shore-to-shore grappling. 
(See Figure 13.) 


| Bact Position A 


storts here Man No. 2 
storts here 


fy a rn 


Victim lost 
seen her 


~> 


Man storts here 8 
~! Shore 
Figure 12 Figure 13 
Boat-to-shore grappling Dock-to-dock grappling 


1. The boat must be anchored securely. | Boat-tn-Boat Grappling - The following pro - 
cedui. isrecommended. (See Figure 14.) 
2. The man on shore does all the moving, 
side-stepping one-half the length of the 1. Place four buoys to mark the area to be 
grappling bar. covered. 


3. If the victim is not hooked after proce- 2. Boats should be anchored from bow and 
dure from boat position A, the boat stern. = 
should then be moved to position B, and 
anchored securely. The procedure is 3. Boats should be headed in the same dir- 
then repeated from this new position. ection. 
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Figure 14 
Boat-to-boat grappling 


4. Boats should be broadside to the area 
being dragged at ali times. 


5. The entire length of the boat is grappled. 
Boat #1 moves forward one boat length. 
Then boat #2 moves inline with boat #1. 


GRAPPLING FROM A MOVING BOAT 


The least advantageous method of grap- 
pling is from a moving boat. The move- 
ment of the boat cannot be controlied per- 
fectly, so the entire Lottom ofthe area may 
not be covered. 


When grappling from a moving boat, it 
is bestto move with the current. This will 
keep the hooks on the bottom. If the cur- 
rentis very strong the oarsman should back 
water; otherwise the movement of the boat 
will be so swift that it may pull the hooks 
off the bottom. 


The squadman using the hooks should 
kneel on the stern seat of the boat and op- 
erate the hooks over the stern of theboat. 


In rough waters a motor may be used. 
It is bestto use the motor to move the boat 
upstream with hooks outof the water. The 
boat should then be allowed to float slowly 
downstream with hooks on bottom. 
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Yellow buoys 
(¥)}-—_— 10" ——-(y) 
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Figure 15 


Dragging from a moving boat 


For dragging from a moving boat, the 
following procedure is recommended. 
(See Figures 15 and 16.) 

1, Upon arrival at the scene, remove all 
equipment from the boat that is not 
needed to start operations. 

2. Launch boat (with two men). 

3. Place red buoy where victim was last 
seen and start dragging at once. 

4. 1f body is not recovered within one hour, 
place four yellow buoys in a square ap- 
proximately 100 feet apart, and start 
systematic dragging operations. 

5. Row boat into the wind; it is easier to 
keep on a straight course. 

6. Do not start rowing until hooks hit the 
bottom. 

7. Hold the dragging rope in your hand at 
alltimes, so you can feel when an object 
is hooked. The slack end of the rope 
shouldbe tied to the boat as a precaution 
against losing hooks if the rope is pulled 
from your hands. 

8. Boat must be rowed slowly and must not 
get too far ahead of the hooks. 


Figure 16 
Grappling hooks correctly used. They should 
drag the bottom. 


OUTBOARD MOTORS 


While the use ofa motor on a boat is not 
recommended for dragging operations, it 
can be used successfully by squadmen under 
certain Conditions. 

Advantages 


1. Time and effort are saved in getting to 
the spot to start dragging operations. 

2. Time and effort are saved in rescue of 
victims stranded in flood waters. 


Disadvantages 


1. Motor gets in the way of dragging oper - 
ations. 

2. Motor moves boat too swiftly for drag- 
ging, pulls hooks off bottom. 

3. Motor is sometimes difficult to start. 

4. Time is lost refueling motor. 

3. Mechanical failures occur, such as 
shearing off of the pinor motor stoppage. 


DRAGGING WITH SEVERAL BOATS 


Sometimes several boats are used in a 
dragging operation. Figurel7shows a rec- 
ommended procedure. 
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GRAPPLING WITH PIKE POLE IRON 


Use the method shown in Figure 15 to 
cover the area. This method is very good 
when the bottom is full of tree stumps and 
heavy brush. 


Grappling for a body with pike pole irons 
differs somewhat from the actual dragging 
methods usually associated with a body re- 
covery operation. Pike pole irons are not 
dragged or pulled along the bottom. The 
squadman holds the pole in a vertical posi- 
tion and tamps the bottom with quick up- 
and-down strokes while the boat is moved 
along. (See Figure 18.) This probing 
action enables the operator to feel or de- 
termine what is being struck, on the bottom, 
by the end of the pole. This action also 
eliminates the possibility of the iron be- 
coming fouled with debris on the bottom. 
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The boat must continue to move very slowly 
during the searching operation until the 
entire area has been thoroughly covered. 
When the body is “struck” or located, the 
boat must be stopped and held stationary 
until the body has been securely hooked and 
raised to the surface. 


SITUATIONS 


Situation #1 


A boy starts to swim a large lake ona 
dare; about one-quarter mile offshore he 
tires and sinks. He is noticed by his pal 
who calls the life guardand lake manager. 
The manager callsthe emergency squad at 
once. They arrive within four minutes and 
startdraggingatonce. (Time was not taken 
to set out buoys.) See Figures 20 through 
24. 


Figure 18 
Grappling with pike pole iron 
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Courtesy Yorkville Vs!, F.0D. 
Figure 19 


On the second pass over the area the boy’s arm is hooked by the 
grappling equipment. The squadman gently raises the boy to the 
surface aid lifts him over the stern into the boat. 
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Courtesy Yorkville Vol, F.0. 
Figure 20 
a 

Artificial respiration is started at once. With two rescuers and 


the victim in the boat, rowing would be awkward. Therefore another 


boat, manned by a squadman and a lifeguard, will tow the rescue 
boat to shore. 
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Courtesy Yorkville Vol. F.D. 


Figure 21 


On shore the body is covered with a blanket and mechanical resuscitation 
is started. 
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Courtesy Loudonviite Vol. F.D. 


The boy recovers after 20 minutes. Although he feels fully recovered, 
squadmen load him into the ambulance for transportation to a hospital. 
He remains there for 24 hours under careful observation, then is released. 
This is the happy ending of a serious situation. 
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Situation #2 tigates. Evidence indicates the fisherman 
fell into the lake. 

Fisherman rents a boat from a park The manager calls the sheriff and the 
manager at 11 p.m., for all-night use. highway patrol. After one hour of consul- 
When the manager arrives at the park at tation, they call the emergency squad and 
7 a.m.he sees the empty boat and inves- the coroner. 


7" Courtesy Loudonvilie Vol. F.D. 
Figure 23 


As the boat is still anchored it is not necessary to place a red buoy; the boat 
setves as a market. The victim’s wife arrives. The squadmen statt to drag at once. 
After twenty-five minutes of dragging, they are about to take the time to use the 
syStematic method when the body is hooked by the right leg. 


Courtesy Loudonville Vol. F.D. 


Figure 24 


Squadman #1 secures the body with rope under the arms, as Squadman #2 removes 
hooks, 


* In these posed pictures squadmen did not wear life jackets. In an actual rescue men 
would be wearing life jackets during the boating operation. 
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Covrtesy Loudonville Vol. F.0. 


Figure 25 


As it is a long distance to the shore, the coroner in his boat tows the boat and body to 
shore. (Note body is not pulled into boat, but is floated to shore.) 
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Coustesy Lovdonville Vol. F.D. 


| Figure 26 


The body is wrapped in a blanket to conceal it from onlookers, With the assistance of 
squadmen, the coroner makes his examination. He takes charge of the body. 
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SUMMARY OF OPERATIONS AT SCENE OF DROWNINGS 


Authority 


An emergency squad should be in charge 
of the scene and operations. 


Procedure 


In most instances, rescue operations 
should be based on use of a boat and other 
equipment. NO ONE SHOULD ENTER THE 
WATER UNLESS HE IS A QUALIFIED RED 
CROSS WATER SAFETY MAN, SENIOR 
LIFE SAVER OR INSTRUCTOR. Personal 
entry intO the water is indicated when the 
victim canbe seen and is moving and when 
there is substantial evidence that the victim 
has been in the water for onlya fewminutes. 

Life jackets must be worn by any non- 
swimmer working in a boat. In swift water 
EVERYONE who works in the boats must 


wear life jackets. Remove all equipment 
from the rescue boat except that needed to 
start operations, before launching it. 


In a two-man boat, one man should row 
while the other uses the dragging equip- 
ment. The man who is dragging should 
kneel on the stern seat and use the equipment 
over the stern of the beat. 


If recovery is made within a reasonable 
lengthof time, artificial respiration should 
be started immediately. The resuscitator 
should be put into service as soon as 
possible. 


If at all possible, recovered bodies 
should be put into body wrappers while in 
the water. 


In the event Of a drowning, the coroner 
and the potice must be notified. 


SKIN DIVING 


Skin diving should be limited to experts 
who have approved aquatic equipment.* It 
is recommended that the local skin diving 
club be contacted, and an emergency plan 
ofoperation be set up with clubmembers so 


* 


that squadmen may call for their services 
in an emergency. After a plan is agreed 
upon, the telephone numbers of the club 
members should be available at all times. 


As is taught in other areas, when a special situation arises, call in a specialist. 


Utility companies are frequently called in for the use of their special skills. The same 


policy should be followed when rescue work involves skin diving. 
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WATER RECOVERY PROCEDURES DURING 


ICE CONDITIONS 


The following information is included as 
a guide tc the rescue squad in supervising 
efficient recovery operations during ice 
conditions. The skin divers called in will 
dy the actual recovery, but the squad may 
ave to supply much equipment, to enable 
divers to work swiftly and safely. 


Keep everyone off the ice untilthe safety 
factor has been ascertained. 


The point of entrance of the victim into 
the water probably will be readily ascer- 
tainable. Any current of water movement 
should be noted. 


Special Equipment 


The following equipment should be 
available: 


Ice chisels 

Ice saws or chain saws 

Crowd-control ropes, with stakes 

Creepers 

Pike poles 

Ice tongs 

Skidway for sliding chunks onto ice or 
shore 

Power megaphones 

Anchor and ring on line 

Five-foot snap and ring lines for divers 
under water 


This equipment can be kept together at 
squad headquarters for use when needed. 


Ring + 3”°D 
(Divers’ line snep on) 


Figure 27 


Guide line with ring attached, connected to 
tripod and anchor. 


5’ 


Figure 28 


Five-foot snap line or distance line. Diver 
Snaps one end of line onto ring and other 
end onto his gear. 
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Use of Divers 


Ina pond or lake, if divers are to be 
used and the ice is sufficiently thickto sus- 
tain r.2n’s weight , the chief preparation will 
be the opening of a four-foot-square hole 
at the point of entrance. Anchor line, ring 
und «iipod should be gathered and set in 
place. Preparations for arrival of divers 
should then be started. All pertinent infor- 
mation (water movement, etc.) should be 
available to them on their arrival. 


Adequate dressing facilities must be 
arranged. These must be warm and com- 
parat'vely near to the scene. 


Hot coffee and/or chocolate should be 
available for divers at all times, at the 
water area and in the dressing room. Hei 
chocolate is preferable to coffee in many 
instances, as it is a very rapid body~heat 
builder. 


As soon 28 manpower permits, the diving 
area should be roped off so that bystanders 
or sightseers will not be endangered or 
hamper the operations of the crew. 


Because of the danger involved, night- 
time operations should be limited. 


The resuscitator should be kept standing 
by, during the time men are on or near the 
ice or water. 


A recommended pattern of search is 
shown in Figure 27. Note that allareas are 
searched twice when this pattern is fol- 
lowed. Divers underwater on any one hole 
should be limited to a maximum of three. 
For each of these divers there should be 
a tender at the surface, manning the safety 
line. 


Figure 29 


Pattern ior under-ice. search. Tie holes are 
S feet apart. Divers enter holes No. 1, No. 2, 
and No. 3 fiest. If the body is not recovered, 
additional holes for searching can be made 
at locations No. 4 through No. 10, and the 
same recovery procedures followed. 


Opening Ice 


If ice is less than two inches thick, it 
probably will be better to break a channel 
with the boat. The boat proceeds in the 
channel and the divers fan out underwater 
(not more than five to cover an area on both 
sides of the channel.- There should be no 
problem inadequately running parallel lines 
on this type of operation . 


Methods of opening the ice will depend 
on thickness. Ice hetween one and three 
inches thickmay be cut with a chaia saw off 
the side of a boat or other support. Ice 
thivker than three inches may be cut with a 
chain saw while walking on the adjacent ice. 
Under one inch it will be more practical to 
break the ice with axes or chisels. 
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Initially as much ice as possible should 
be removed from the critical area, and 
pulled a safe distance away by the use of 
ropes and tongs. This will allow working 
space. This could be done as much aspos- 
sible by the squad before the arrival of the 
divers. 


Opérations in Flowing Current 


A barrier of snow fence, goat fence, 
chicken wire, etc., should be placed weil 
downstream (one-half mile) from the point 
ofentrance. Search operations should start 
at this barrier and proceed back upstream 
toward the point of entrance. 


Approximately 50 feet of the river or 
stream should be cleared of ice, and the 
bottom thoroughly searched. Be sure to 
search the underside of this removed ice. 
Than the ice upstream may be cut into 
small manageable chunks and floated down 
into the cleared area. Again the bottom 
should be searched as the removal of ice 
progresses upstream. 


If sufficient searchers are available and 
the water depth is not too great, a solid line 
of men can be formed across the stream. 
By slow prodding and removal of ice, the 
entire stream should be adequately covered 
back toward the point of entrance. 
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UNUSUAL SITUATIONS 


INTRODUCTION 


Previous chapters have explained various rescue techniques, giving in many instances 
examples and illustrations of their use. This chapter describes unusual situations which 
could not be classified with material in previous chapters. In each example a problem is 
presented and appropriate procedures are suggested. 


It is not practical to attempt to show or discuss in this manual every possible type of 
accident, or the unlimited number of circumstances which might surround an accident. 
However, from examples shown, squadmen should foresee many of the situations in which 
they may find themselves. In this way the necessary plans can be made not only within their 
squad, but with cooperating agencies and individuals, to meet situations which may arise. 
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HIGHWAY ACCIDENTS 


Figure 1 shows a truck and automobile 
which collided on a very busy highway. 
Before the emergency squad arrived, some 
motorists removed the injured truck driver 
from his truck and placed him on the ground 
near his vehicle. Gasoline leaked from the 
damaged tank of the truck, contaminating 
the immediate area. Just before the emer- 
gency squad arrived a “non-thinking” by - 
stander lita cagarette and carelessly tossed 
his match to the ground. 


The area was immediately engulfed in 
flames. The victim died of severe burns. 


It was later found that he had suffered only 
fractured wrists in the accident. 


There areseveral lessons to be learned 
from this unfortunate event. The following 
precautions should have been taken: 


1. The victim should have been removed a 
safe distance from the spilled gasoline. 


2.A fire department should have been 
called to eliminate the hazard caused 
by spilled gasoline. 


3. Bystanders should have been kept back 
from the contaminated area. 


Courtesy Northern Hills F.D. 


Figure 1 


Highway accident 
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HOME EXPLOSIONS 


Figure 2 shows a home which has been 
ripped by an explosion. Squadmen on ar- 
rival must take the following action. 


1. Give first aid to victims with burns, 


cuts, and puncture wounds. 
2. Give care for shock and hysteria. 


3. Transport victims who need medical 
attention. 


4. Check neighboring homes for persons 
who may also have been injured. 


Figure 2 


9. Notify law enforcement agencies so that 
property will be protected from vandals 
and so that help will be available to con- 
trol possible crowds. 


6. See that utilities are cut off, and that 
utility companies are notified. 


Ifa fire department responds to the call, 
firemen may assume responsibility for 


Items 5 and 6, and may assist squadmen in 
Item 4. 


Courtesy Mifflin Twp. F.0D, 


Home explosion 
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STORE BUILDING EXPLOSIONS 


In a public building or store explosion 


the problems will be quite different from 
those resulting from a home explosion, for 
the following reasons: 


l. 


2. 


The building will be larger and usually 
will be located near other large build- 
ings. Since the debris will be con‘ined 
by other buildings, it will fall back, 
covering victims who are in or near the 
building at the time of the explosion. 


The number of victims probably will be 
greater. 
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3. The problem caused by spectators will 


be more difficult, due to the greater 
number of them and the crowded sur- 


roundings. 


. When utility services to the building are 


cut, large numbers ofpeople in the area 
will be affected. 


. To cope with a disaster of this type, 


preplanning is essential. Heavy-duty 
equipment will be needed to remove 
debris, so that trapped victims can be 
rescued. It may be desirable to call 
neighboring squads, and local and neigh- 
boring ambulance services. 
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Store building explosion 
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In Figure 3 note the following: 


1. A fire truck and charged hose line are 
on location to extinguish smoldering 
embers when they are encountered. 


2. Emergency squads are standing by to 
transport the injured. 


3. A high-lift loader is available tohelp in 
moving debris. 


4. A truck and personnel from a utility 
company are on the scene. 


Figure 4 


Clam shovel 


SPECIAL EQUIPMENT 


Figure 4 shows a large clam shovel being 
operated by a construction company. Pre- 
planning made it possible to acquire the 
services of this piece of equipment rapidly. 


In Figure 5, a bulldozer has been put into 
service. Inthe foreground, firemen are 
removing the cable from the shovel so that 
the hook may be used to remove a steel 
beam. 
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AIRPLANE ACCIDENTS 


Figure 6 shows another unusual situa- 
tion. Squadmen acted wisely by taxing the 
following action: 


3. 


1. Passengers and pilot were told to remain 
in plane. Victims and rescuers might 
have been electrocuted if a rescue was 
attempted without having power discon- 
nected . 


2. The power company was contacted, to 5. 


have electric lines de-energized. Due 


Figure 6 


4. 


to pre-planning, the company responded 
rapidly. 


Occupants of the plane were then res- 
cued by use of a short ladder carried on 
the rescue squad vehicle. 


Even thoughno injuries were apparent, 
victims were treated for shock. 


Victims were then transported to the 
hospital. 


Courtesy Ohio State Highway Patrol 


Airplane accident 
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It appears that not all proper precautions 
were taken, since cars and pedestrians 
were allowed to move into the danger area 
caused by the electric lines. The lines 
could break or be burned down at any mo- 
ment, turning the situation into a major 
disaster. 


NOTIFYING AUTHORITIES 


In Ohio the law requires the squad dis-~- 
patcher to notify the Ohio State Highway 
Patrol of allairplane accidents, regardless 
of the size of the plane. 


JET COCKPIT ENTRY PROCEDURES 


All emergency squadmén should know 
what to do when confronted with the task of 
rescuing an injured pilot from a jet plane 
that is down. Squadmen who have not been 
trained to extract pilots properly have been 
killed because of their improper approach 
to a downed jet plane. 


CANOPY EJECTION 


WARNING: When fumes are present do not 
use the canopy ejection mechanism. 


1. Remove access door on left side of fuse- 
lage, just forward of wing leading edge . 
Press with thumb or finger on center of 
circular door to open. (See Figure7A.) 


2. Reach inside, grasp exposed lanyard 
handle, and extend about six feet, and 
jerk. (See Figure 7B.) 


Courtesy Convair Aircraft Corp. 


Figure 7a Fi gure 7b 
Opening access door and ejecting canopy 


3. Watch path of canopy during ejection to 
avoid being hit. Canopy will normally 
fall adjacent to tail section. 

(Figure 8.) 


Courtesy Convair Aircraft Corp. 
Figure 8 


When lanyard is jerked, canopy usually 
ejects toward tail of plane. 


4. Caution all rescue personnel to avoid 
area around tail section during canopy 
ejection. 
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Canopy Break-in - if canopy does noteject, 
proceed as follows: 


i. Break canopy glass in lower forward 
corner on either side of the airplane. 
Use heavy (approximately eight -pound) 
maul. (See Figure 9 .) 


re 
~ 
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Courtesy Convair Aircraft Cosp. 
Figure 9 


Breaking canopy glass 


2. Strike blows close to canopy frame. 


3. Break out sufficient glass to permit re- 


moval of pilot. 


4. CO, from a fire extinguisher can be ap- 


plied to the canopy to facilitate a faster 
entry. This causes the material to 
break more easily. 


PILOT RELEASE PROCEDURE 


Seat Ejection Mechanism - Disarm ejection 
seat by cutting tube behind pilot's head. 
Cut all tubes tothe rear of the pilot's head. 
Some trainers and newer aircraft have 
more than one tube. (Figure 10.) 


Courtesy Convair Aircraft Corp. 
Figure 10 


Disarming seat ejector mechanism 


Helmet Face Plate - Remove pilot's face 
plate by pulling downward on green cord 
beneath his chin and lifting face plate free. 
This must be done before detaching the 
oxygen supply hose.(Figure 11.) 


Courtesy Convoir Aircraft Corp. 
Figure 11 


Removing pilot’s face plate 
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hose which is attached to pilot's suit. 
(Figure 12.) 


Courtesy Convair Aircraft Corp. 
Figure 12 
Cutting oxygen supply hose 
Seat Belt and Shoulder Harness - Release 
pilot’s seat belt and shoulder harness by 


unlocking buckle at pilot's waist. 
(Figure 13.) 


Courtesy Convair Aircraft Corp. 
Figure 13 


Releasing seat belt and shoulder harness 


Removing Victim - The victim should be 
lifted out by the ehoulders. The squadmen 
should stand on the plane just behind the 
pilot to lift him out. 


PREPLANNING FOR AIRPLANE ACCIDENTS 


Because many commercial, military, 
and private planes are continually in the 
air, all squads should have a well defined 
pian to execute in case of aircraft accidents. 


The latest military transport plane is 
believed to be able to carry 700 to 800 
personnel on board. Does your squadhave 
pre-plans to meet such an accident? 
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BUS ACCIDENTS 


Modern buses have special construction 
features which must be understood by emer- 
gency squadmen for the successful rescue 
of trapped bus occupants, as well as their 
own safety. Critical design features of a 
typical modern cross-continental bus* are 
described here. 


RESCUING PASSENGERS 


This bus is 10 feet, 114 inches high and 
40 feet long. The coach weighs 30,000 
pounds empty and 40,000 pounds loaded. 
Forty-three passengers can be seated in 
the coach: thirty-three on the upper deck 
and ten on the lower level. 


There is no emergency door. In case of 
an accident damaging the entrance door, 
rescue must be effected through the win- 
dows or the skylights. The windows are 
marked on the inside by a metal plate and 
the skylights by decals. 


The windows are held in place by a metal 
frame, and are hinged at the top. To open 
a window from the outside, place a large 
screwdriver or pinch bar at the bottom of 
the metal frame and force the window out. 
To open the front windshield and skylights, 
take out the rubber locking strip which runs 
around the windshield and the skylights. 
The windshield, frame, and glass will all 
come out, leaving a smooth opening for the 
removal of any injured passengers. (See 
Figures 14 and15) 


* This is a description of the Greyhound 
Scenicruiser, adapted from information 
supplied by Eastern Greyhound Lines. 


Covrtesy Eastem Greyhound Lines 
Figure 14 

To remove a window, pry out the locking 

strip. 


Courtesy Eestam Greyhound Lines 
Figure 15 


The skylights can be removed without 
breaking them. 


ne ee re a ee a ee a ee 


UNUSUAL SITUATIONS 301 


This coach is equipped with a rest room 
located on the lower level next to the steps 
on the driver's side. In case of an emer- 
gency in the rest room, it may be entered 
from the outside by opening the large win- 
dow on the driver's side. It will be neces- 
sary to prop or hold the window open, as 
it is hinged from the top. 


~~ 


BLOCKING THE COACH BODY 


In case of a fire or an accident, NO 
PERSONNEL SHOULD BE ALLOWED TO 
GO UNDER THE COACH OR TO PUT 
THEIR HEAD OR SHOULDERS UNDER 
THE WHEEL HOUSING WITHOUT FIRST 
BLOCKING THE 8US BODY SECURELY. 


The coach uses an air-suspension system 
for flotation, rather then metal springs. 
This air-suspension system consists of 
rubberized nylon bellows at each wheel. 
(See Figure 16) The bellows use from forty 
to fifty pounds of air, depending on the load 
on the coach and the road conditions; they 
are inflated through air chambers from the 
compressor. The coach is kept on an even 
keel by the use of leveling valves. 


Figure 16 


Nylon bellows support che weight of the 
coach body. 


When a bellow is damaged, a coach can 
drop without warning to within three to three 
and one-half inches of the ground. There- 
fore the body must be blocked before any- 
one goes underneath, or puts his head or 
shoulders under a wheel housing. 


This coach has no frame; it is equipped 
with jack plates located under the body be- 
hind the rear wheels. If it is necessary to 
jack or block under the body of the coach, 
jack under a solid bulkhead. These bulk- 
heads are located in front and rear of the 
wheels, You may also jackunde: the short 
engine supports. Always place a support 
under the body before jacking, because 
these bodies are made ofaluminum, which 
will tear easily. 


DISCONNECTING BATTERIES 


The individual circuits of the electrical 
system are protected by circuit breakers. 
However, if it is necessary to disconnect 
the batteries from the electrical system, 
push up on the battery-disconnect switch 
handle which is located at the rear of the 
bettery compartment. Access to the switch 
is through the center engine door. (See 
Figure 17) To connect batteries, lower the 
switch handle to a horizontal position. 


f ° 


Figure 17 


This switch will disconnect the batteries. 
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ENGINE AND FUEL 


This coach is equipped with an eight- 
cylinder diesel engine which does not need 
electrical current to keep it running after 
it is started. In case of an accident, if 
fire department or rescue personne] arrive 
on the scene and find the engine running, 
it can be shut off with an emergency stop 
button located on driver's left switch panel. 
If for any reason the engine does not stop 
when the button is pushed, it may be stopped 
by discharging CO, into the air intake lo- 
catedat the right rear corner of the coach. 
,\ ee Figure18) This method should be used 
ONLY after all other procedures have 
failed. It is important that ONLY COg Le 
used, as other extinguishing agents may 
damage the engine and may cause injury to 
personnel. 


1D. 


Courtesy Eastern Greyhound Lines 


Figure 18 


Discharging carbon dioxide into this air 
intake will stop an engine that cannot be 
shut off manually. 


IT 1S VERY IMPORTANT TO BE CARE- 
FUL when opening the rear engine com- 
partment doors. There are no safety 
guards around the fans, and speed of ro- 
tation makes them difficult to see. 


The fuel tank holds 180 gallons of diesel 
fuel. The tank is located back of the front 
wheels, running across the coach. The 
filler cap is located on the right side. ‘The 
tank has no shut-off controls. There is no 
gasoline carried on the coach. 


EXTINGUISHING FIRES 


The most vulnerable places for fires to 
start in this coach are the brakes on the 
trailing axle, the transmission, and the 
engine compartment. In extinguishing a 
fire around the transmissiou, attack the 
fire over the rear wheels on either side with 
fog. Make sure that fire or rescue person- 
ne] do not place their head or shoulders 
between the wheels and the body of the 
coach. An applicator is desirable. 


This coach is equipped with two fire 
extinguishers, The Dugas extinguisher is 
mounted behind the glass door to the right 
of the operator's seat. The other fire 
extinguisher is located in the heater com- 
partment. It is a liquid type, intended for 
use with tire fires. 


Safety flares and flags are carried in a 
tube at the left of the operator. A fire axe 
is mounted inside the dash compartment. 
A first-aid kit is mounted in front of the 
operator, above the left windshield. 


AIR-SUSPENSION SYSTEMS 
IN OTHER VEHICLES 


Air-suspension systems of flotation are 
being used now on many inter-city buses, 
city-type buses, trucks, trailers, andon 
one type of train. Air suspension will be 
used more and more as time goes on, be- 
cause of the lower cost of repairs on body 
parts and springs, andthe smoother riding 
qualities. Squad members should become 
thoroughly familiar with the operation of 
air-suspension systems in all the types of 
vehicles based in their area, as well as 
those which may pass through their area. 
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FARM ACCIDENTS 
Squads that operate in rural areas are to rescue a man whose hand was caught in 


often involved in farm accident rescues. a corn picker when he attempted to unclog 
Figures 7 through 12 show the steps taken it. 


) er 


Courtesy Loudonville Vol, F.0. 


Figure 19 


Squadman No. 1 is using an adjustable end wrench to remove a belt, so rollers can be 
spread. Squadman No. 2 sizes up the problem. Note gloved hand between rollers. 
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Courtesy Loudonville Vol. F.0D, 


Figure 20 


Squadman No. 1 helps the victim inhale from an ammonia capsule. Squadman No. 2 
applies a tourniquet. Squadman No. 3 pries with hux bar. 


Courtesy Loudonville Vol. F.D, 


Figure 2] 


Squadman No. 1 assists in removing victim’s hand. Squadman No. 2, not shown, 
has gone to make up a cot, Squadman No. 3 continues to pry with hux bar, 
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bd tf 4 = 
Courtesy Loudonville Vol. F.0. 


Figure 22 


The victim’s hand is freed. He is supported and reassured by squadmen. 


Courtesy Loudonville Vol. F.D, 


Figure 23 


Squadmen give first aid. They wrap the victim’s hand and treat him 
for shock. 
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Courtesy Loudonville Vol. F.D. 


Figure 24 


This victim will be covered with one more blanket, and transported to the hospital. 


Since the tourniquet and injury will be concealed under the blanket, the letters TK are 
written on the victim’s forehead with an iodine swab. 
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OPERATIONS AT A CRIME SCENE 


The following information should be of 
help to alisquads. The outlined procedure 
should be followed at all suspected crime 
scenes. 


Emergency care should not be jeopar- 
dized or sacrificed at any time. If there is 
any thought whatsoever that life may still 
be present, the care of the patient must 
take precedence over all other things. 


Protecting The Scene 


The scene of any unusual death such as 
at a fire, accident, explosion, unnatural 
death, etc., should be treated as a crime 
scene until proven otherwise. If squadmen 
arrive ahead of any law officers, they 
should assume the responsibility of pro- 
tecting the scene. 


1. The primary object to be guarded may 
be a body, an automobile, a room, or 
an entire building. 


2. An area around the primary object may 
also require protection, depending on 
the type of crime. 


Authority should be turned over to the 
police agency as soon as a representative 
arrives. Ifa patient must be transported 
to a hospital, one squadman could be left 
at the scene to await the arrival of the po- 
lice agency. 


Typical Procedure 


All crime scene investigations more or 
less follow the same general pattern. The 
example treated here is a possible homi- 
cide. Parts of this procedure, of course, 
are hotapplicable in other types ofcrime. 


The following information should be 
obtained promptly and transmitted to a 


police agency. 


1. Name of deceased, if possible. 
2. Exact address and location of the body. 


3. Telephone number where squadman can 
be reached or is calling from. 


4. Apparent cause and time of death, if 
known. 


5. What assistance, if any, is needed. 


Duties of the first squadmen at the scene 
are as follows: 


1. If the victim must be moved for emer- 
gency care, mark in some manner an 
outline of the body. 


2. KEEP THE SCENE INTACT --AS IS. 
Never touch, change, or alter anything 
until investigators arrive. 


3. Get the names and addresses of wit- 
nesses and persons at the scene. 


4. Get the name and address of the person 
who summoned the squad. 


5. Note the weather condition at the time of 
your arrival. 


6. Note the exact position of the body and 
the condition of the victim's clothing. 


7. Note the condition of the victim's hands 
and any objects in his hands. 


8. Note the size and condition of biood 
stains, if any. 


9. If a weapon is found, do not touch it - 
push it aside or pick it up with a cloth. 
The weapon should be touched only in 
the most extreme emergency. 


ee ee 
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10, All persons found on the scene should 
be detained for examination, and no 
unauthorized persons should be admitted 
to the scene. 


11. Do not remove a dead body unless so 
authorized by the coroner or officer in 
charge of squad. 


12, At least one squadman should reamin 
with the body at all times, until he is 
relieved by a police agency. 


13. Squadmen should not theorize or gossip 
with citizens about facts of the case. 
All such information should be given to 
investigating officers. 

14. Note the time of arrival at scene and the 
names Of squad officers present. 


Records 


All pertinent information should be kept 
on the squadreport at squad headquarters. 
lt may be subpoenaed later, as evidence. 
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CHAPTER XXIV 


RECORDS AND REPORTS 


INTRODUCTION 


Proper reporting and record keeping are extremely important in the operation of an 
emergency or rescue squad. This chapter discusses important items of information that 
should be included on reports for successful operation and future reference. Sections of 
a squad report sheet are shown one at a time, and important items are discussed. Each 
section extends across both columns with the explanatory text running consecutively from 
column to column. The complete report form is shown on page 313, together with several 
other sample run reports and a typical monthly summary report. (Figures 1 through6 .) 


RESPONSIBILITY FOR REPORTS 


The responsibility for reports is deter- 
minedby local authority, such as the squad 
chief or fire chief. It is his duty to desig- 
nate who is to be responsible. In many 
rescue squad organizations the chief 


responds to mostcalis. If this isthe prac- 
tice, the chief will usually complete the 
necessary reports. In any case it should 
be established who is responsible for filling 
out a complete squad report. 


IMPORTANT ITEMS ON SQUAD REPORTS 


RECEIVING AND RESPONDING TO ALARM 


The date, time of receiving alarm , and 
location should be placed at or near the top 
of the report, Many squad reports provide 


a place to secord “How the Alarm Was 
Received", that is, by telephone, messen- 
ger, police, radio, alarm system, etc. 
Some rescue squad run reports include 
“Time of Arrival at Emergency Location” 
and "Mileage" . 


RESCUE SQUAD RUN REPORT 
Report No. 
Date ______ __ Time AM PM Location 
Condition of Weather Streets Traffic 
Alarm Received via - Telephone Radio Other 


Time of Arrival at Emergency Location 


AM_PM __ Mileage 
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OBSERVING THE CONDITION OF A VICTIM 
WHEN FOUND 


Space should be provided for the name 
and address of the victim, plus a brief but 
complete explanation of the squadman's 
initial observation of the situation. 

Space should also be provided to record 
the names and addresses and important 


Victim's Name 


Age _____-—. Color __________ Sex 


Relative’s Name 


Squads Initial Obse1 vation (Conditions on Arrival) 


Observation by Others before Arrival of Squad 


Name 
What 


Name 
What 


FIRST AID GIVEN BY THE SC'NAD 


A description of the first aid and other 
important services given by the squad 


information received from persons who 
were at the scene before the squad's 
arrival. 

On many report forms the back of the 
sheet is blank, allowing ample room to in- 
clude additicnal information. If data are 
recorded ona separate sheet of paper, it 
should be securely attached to the report 
form for reference. 


Address 
Marital Status 


Address Relation 


Address 


Address 


should be included on the report. Here too, 
the reverse side of the report or a separate 
sheet of paper may be used. 


Description of Services Rendered by the Squad 
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MEDICAL SERVICES PROVIDED BY A 
PHYSICIAN AT THE SCENE 


This information siwuld be requested 
from the attending physicianand be entered 
on the report, Space should be provided 


Name of Attending Physician 
Services Administered 


Physician's Instruction: 


HANDLING OF VALUABLES 


Proper handling of valuables at an emer- 
gency is extremely important, and all per- 
sonal items should be treated as valuable. 
An item which has littl monetary value 
may be regarded by someone as extremely 
valuable because it is a gift or keepsake. 


Valuables and their Disposition: 


Receiver's Signature 
Witmesses Signature 


Witnesses Signature 


for the attending physician's name andad- 
dress, the services he provided, and his 
instructions oz suggestions either to the 
squador to hospital personnel. Presenting 
@ scratch pad with pencil to the physician 
at anappropriate time mayassist a squad- 
iman to obtain this information. 


Itis very important to make out an item - 
ized list, properly signed and witnessed, 
when valuables are put in the trust of a 
squadman or others. Usually valuables 
are not taken from victims who are con- 
scious. (Usually this is left up to the police 
or hospital.) 
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NOTIFYING PROPER AUTHORITIES 


In some situations squadmen may be 
required to notify the coroner, a police 
agency, or the state fire marshal's office. 
inthis case the name andtitle of the person 
receiving the information should be re- 


SIGNATURE OF PERSON MAKING REPORT 


No report is complete without the sig- 


Squad “In-Service” Time —____ AM_PM___ Radio 


Signature of Person in Charge of Run: 


quested and made -a part of the report, 
along with the hour of the day when he was 
notified. Sometimes the dispatcher obtains 
this information, rather than the squadman 
at the scene. Whatever action is taken, it 
must conform with the local, state, and 
federal laws. 


nature of the person who made it. Local 
department rules may require more than 


one signature. 


Hospital ___Quarters 


SAMPLE REPORTS 


Several sample reports are shown here 
to assist rescue squad officers in selecting 
or developing a report best suited to their 


needs. Some of these samples ask for au- 
ditional kinds of information, which various 


squads have found to be helpful. 


SUMMARY 


Gathering data and completing a report 
must not take priority overvictim care or 
transportation of victims to a hospital. 
There may be occasions when information 
for a report must be obtained after the vic- 
tim has been removed from the scene. The 
need for accurate and complete reports 


should never be minimized; however, 
reports must never take precedence over 
victim care. 

Rescue Squad records can be subpoenaed 
into court. A complete and accurate report 
reflects the efficiency and professional 
competence of the squad. 
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RESCUE SQUAD RUN REPORT 


Date ______ Time __.. AM PM Location 
Condition of Weather... = Streets 

Alarm Received via - Telephone __. Radio 
Time of Arrival at Emergency Location ___. AM _ PM 
Victim’s Name... CCA vrei 
Age _____ _. Color. ————és<C Sex WWU_sE_ 
Relative's Name CCAir 
Squads Initial Observation (Conditions on Arrival) 


Observation by others before arrival of squad ___ 
Name CC Are: 
What 


Name 
What 


Description of Services Rendered by the Squad 


Name of Attending Physician 
Services Administered 


Physician's Instruction: 
Valuables and their Disposition: 
Receiver's Signature 


Witnesses Signature 
Witesses Signature 


Squad “In-Service’ Time ___. AM PM Radio 
Siguature of Person in Charge of Run: 


Figure | 


313 


314 


EMERGENCY VICTIM CARE AND RESCUE 


Figure 2 
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PRELIMINARY EMERGENCY REPORT 


TIME FROM ———————__ ‘ 


LOCATION ee ——— 


ATTEND. oY. —<—<_—_—<—=<_—<———S—S—~—S 
STUDENT PHY. a 
sext TO ———-———_———___ BY —————_—_—_—_—-_ 


MEDICAL OP FIRST AID TREATMENT —————_—__————_ 


Figure 3 
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Location Laie 


Type of Run: First Aid___- Inhalator___Fire = 


Name of Victim “cot a ee 
Address i ee 


Color ———————— Sex ————_—_____——_ Age _—___—— 


Symptoms ee eae 


(ee ee 
__ 


Be 


Treatment by Squad oe et ee a 


i ee 
eens 


ition of Victim: Transported Yes ___- No_-— 


If Transported, by whom 


Where taken eee 
Remarks: a —__ 


ae 


Called by ei 
Signed ee 


rration) 


Dispos 


(Use Reverse Side for additional In fo 


a 


Figure 4 


ee 


RECORDS AND REPORTS 317 


Figure 5 
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MONTHLY RESCUE SQUAD SUMMARY 
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NATURE. OF EMERGENCY DISPOSITION 
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CHAPTER XXV 


POST MORTEM CONFERENCE 
INTRODUCTION 


A post mortem conference is an evaluation of what hastakenplace during the course of 
an emergency .* lt will point out what can be done in the future to expedite procedures and 


achieve a more efficient operation. 


A definite pattern for scheduling post mortems cannotbe established for all emergency 
and rescue units, as methods of operation within each department may differ. 


WHY CONDUCT A POST MORTEM CONFERENCE? 


Inemergency squad work a second 
chance to save a life is never guaranteed. 
However, an evaluation of past performance 
often yields information that will make the 
handling of future problems more efficient. 
Emergencies are not always routine, and 
squad procedures cannot always be spelled 
out in detail, in advance. If during an 
emergency something happens for which the 
squadman‘s training and instructions have 
not prepared him, he should not "pass the 
buck” afterward. Rather, he should wel- 


come constructive criticism, opinions, 
advice, and ideas. He should treat this 
phase of squad work as one involving "fact 
finding”, not “fault finding” . 


\ 

Pre-planning has been emphasized and 
referred to many times in this text. A 
combination ofpre-planning and post mor- 
tems is essential to efficient operation. 
lfa squad carries out post mortems consci- 
entiously mistakes made in the past will be 
the stepping stones to success in the future. 


HOW TO CONDUCT THE CONFERENCE 


Post mortems must be based on facts, 
not hearsay. The report on the case in 
question should always be used. Such a 
report should indicate action taken from 
the time the squad left the station until ir 
returnedto service. Areviewof this action 
should form the basis for the post mortem 
discussion. As materials are reviewed, 
new ideas which may be of value on future 


* 


calis may be introduced for consideration 
and evaluation. 

These discussions must not reflect on 
the judgment of the squadmen involved. 
The officer in charge must stressthe im - 
portance of honest, constructive criticism 
if he wishes to obtain the full cooperation 
of his men. The post mortem must be 
treated open-mindedly by all concerned. 


The term post mortem as used in emergency squad work refers to a conference held 
to discuss any completed squad operation. It does not imply a death, as in the more res- 
trictive medical use of the term. 
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SCHEDULING A CONFERENCE 


The time for conducting a post mortem 
must be arranged in compliance with the 
rules, regulations and methods of operation 
of the squad. In general, however, post 
mortems should be held as soon after the 
run as practical so that the facts will still 
be fresh in the minds of those who were 
involved in theemergency. Inapaid 
department, it is usually possible to hold 
discussions immediately after the run is 
completed. The informal discussion which 
often takes place in bothpaid andvolunteer 
squads, while equipment is being checked 
and cleaned, canbe of much value. Inpaid 
departments post mortems may be held at 
the time of the change of shifts. Often run 
reports are reviewed by officer personnel 
going on and off duty. 


Some volunteer squads have regular 
meetings where matters of interest and 
importance are thoroughly discussed. This 
is an excellent time to conduct the post 
mortem. Thus, personnel not on duty when 
the emergency took place can be filled in 
and briefed on the situation; their opinions 
and ideas can be evaluated. 


In setting up a plan for carrying out post 
mortems, the results will justify the efforts 
expended. 


Post mortems held in conjunction with 
training sessions are excellent proving 
grounds for technique and methods which 
can be tried and practiced. 


RESPONSIBILITY AND PARTICIPATION 


The responsibility for post mortems 
rests with the person who is in charge of 
the squad or its operation. 

The underlying purpose of a post mortem 
is to gain the most benefits for all person- 
nel. At one time the usual procedure was 
to include only the officer personnel in a 
squad. However, no officer is any more 
efficient - in a general sense - than the 
degree of efficiency of his men. Enlisting 


the cooperation of all personnel creates a 
feeling of trust and confidence resulting in 
a mutual net gain to all concerned. The 
surest way to gain a person's cooperation 
is to ask for his help. Ifa satisfactory 
conclusion or evaluation is to be expected, 
all personnel involved should have a part. 
They will be affected by most decisions 
regarding policy change or the need ior 
training. 
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ITEMS TO BE EVALUATED 


| 
| 
| 


Apattern should be established and fol- 7. Medical assistance 


lowed in conducting such a session. The a. Was physician called? 
following items should be covered: b. Family or other physician? 

c. Success or failure inobtaininga 
1. Receiving the call physician 


a. Was there anything unusual about it? 
8. Transportation 
2. Answering the call a. Problems encountered 
a. Was a different route taken? 
b. Wasthere an unusual traffic problem? 9. Hospital 
c. Is there a better route? a. Condition of victim 
b. Prcblems encountered at hospital 


3. On arrival 
2. Were there any unusual circum- 10. Law-Enforcement agencies 
stances? a. Were they notified? 
b. Were there any problems with 
4. Care given victim officers? 
a. What? 
b. When? 
c. How? 
d. Reaction of victim? ll. Actions that merit special! praise 
e. Results of care? a. Were there any regular personnel 
(medical, nospital, police) who made 
5. Equipment any extra or special effort to help the 
a. What equipment was used? squad in meeting the emerg2ncy? 
b. Was equipment in place? 
c. Was it in good working order? b. Did the squad receive special help 
from a utility company , heavy equip- 
6. Control of family and/or public ment operator, etc.? 
a. Outstanding difficulties 
b. Action taken to handle difficulties in c. Have:any such personnel been thanked 


control for their special cooperation? 
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CHAPTER XXVI 


LEGAL ASPECTS 


INTRODUCTION 


This chapter contains statutes taken from the Revised Code of Ohio having reference 
to emergency squads. It is by no means complete; many more can be found in the index 


to the Revised Code of Ohio. 


Whenever there is a questionof legai interpretation involved in a particular case, such 
legal interpretation should be left to the county prosecutor or city solicitor . 


NOTE: References are keyed as follows: 


R.C. - Refers to the Revised Code of Ohio 


G.C. - Refers-to the Ohio General Code which antedated the Revised Code. 
References to the General Code are for historical purposes only. 


STATUTES 


DEFINITIONS OF EMERGENCY VEHICLES 


R. C. Section 4511.01 (D) 
(G. C. Section 6307-2) 


“Emergency Vehicle’? means fire depart- 
ment, police, and state highway patrol 
vehicles, vehicles of salvage corporations 
organized under Sections 1709.01 to 1709.07, 
inclusive, of the Revised Code, emergeacy 
vehicles of municipal or county departments 
or public utility corporations when identified 
as such as required by law, the director of 
highways, or local authorities, motor veni- 
cles when commandeered by a police officer, 
ambulances, and motor vehicles when used 
by volunteer firemen responding to emer- 
gency calls in the fire department service 
when identified as required by the director. 


To make the identification of a vehicle 
complete, a windshield decal is necessary. 
A list ofall men who are entitled to receive 
decals, to get the protection given to an 
“emergency vehicle”, should be prepared 
and certified by the association secretary 
or fire chief and mailed to the State Fire 
Marshal's Office in Columbus, Ohio. The 
decal is to be placed inthe lower right-hand 
ccrner of the windshield. If the auto is 
exchanged, a new registration is required 
ana the decal must be removed from the 
old car. Only men who are members of 
fire departments may o'stain decals. 


- ——_s 
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EMERGENCY VEHICLES HAVE RIGHT OF WAY EMERGENCY VEHICLE EXCEPTED FROM 


R. C. Section 4511.45 
(G. C. Section 6307-44) 


Upon the approach of an emergency vehi- 
cle, equipped with at least one flashing red 
light visible under normal atmospheric condi- 
tions from a distance of five hundred feet to 
the front of such vehicle and the driver is 
giving audible signal hy siren, exhaust 
whistle, or bell, the driver of every other 
vehicle shall yield the right-of-way, imme- 
diately drive to a position parallel to, and as 
close as possihle to, the edge or curb of the 
highway clear of any intersection, and stop 
and remain ‘n such position until the emer- 
gency vehicle has passed, except,when 
otherwise directed by a police officer. 


Upon the approach of an emergency vehicle, 
as stated in the first paragraph of this 
section, the operator of every street car or 
trackless trolley shall immediately stop such 
car clear of any intersection and keep it in 


This section does not relieve the driver of 
an emergency vehicle from the duty to drive 
with due regard for the safety of all persons 
and property upon the highway. 


EMERGENCY VEHICLE TO PROCEED 
CAUTIOUSLY PAST RED OR STOP SIGNAL 


R. C. Section 4511.03 


The driver of any emergency vehicle, when 
responding to an emergency call, upon 


approaching a red or stop signal or any stop 
sign shall slow down as necessary for safety 
to traffic, hut may proceed cautiously past 
such red or stop sign or signal with due 
regard for the safety of all persons using the 
street or highway. 


SPEED LIMITATIONS 


R. C. Section 4511.24 
(G. C. Section 6307.24) 


The prima-facie speed limitations set forth 
in section 4511.21 of the Revised Code do 
Not apply to emergency vehicles when they 
are tesponding to emergency calis, and when 
the drivers thereof sound audible signals by 
bell, siren, or exhaust whistie. This section 
does not relieve the driver of an emergency 
vehicle from the duty to drive with due 
regard for the safety of all persons using the 
street or highway. 


HORNS, SIRENS, AND WARNING DEVICES 
R. C. Section 4513.21 


(G. C. Section 6307-93) 


Every motor vehicle or trackless trolley 
when operated upon a highway shall he 
equipped with @ hom which is in good work- 
ing order and capable of emitting should 
audible, under normal conditions, from a 
distance of not less than two hundred feet. 


No motor vehicle or trackless trolley shall 
he equipped with, nor shall any person use 
upon a vehicle, any siren, whistle, or bell. 
Any vehicle may he equipped with a theft 
alarm signal device which shall be so 
arranged that it cannot be used as an ordi- 
naty waming signal. Every emergency 
vehicle shall he equipped with a siren, 
whistle, or heli, capahle of emitting sound 
audible under normal conditions from a dis- 
tance of not less than five hundred feet and 
of a type approved hy the director of high- 
ways. Such equipment shall not be used 
except when such vehicle is operated in 
tesponse to an emergency call or is in the 
immediate pursuit of an actual (or) sus- 
pected violator of the law, in which case the 
driver of the emergency vehicle shail sound 
such equipment when it is necessary to warn 
pedestrians and other drivers of the approach 
tnereot. 
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LIABILITY OF MUNICIPAL CORPORATIONS 


FOR OPERATION OF VEHICLES 


R. C. Section 701.02 
(G. C. Section 3714-1) 


Any municipal corporation shal! be liable in 
damages for injury or loss to persons or 
property and for death by wrongful act 
caused by the negligence of its officers, 
agents, of servants while engaged in the 
operation of any vehicles upon the public 
highways of this state, under the same rules 
and subject to the same limitations as apply 
to private corporations for profit, but only 
when such officer, agent, of servant is 
engaged upon the business of the municipal! 
corporation. 


The defense that the officer, agent, or 
setvant of the municipal corporation was 
engaged in performing a governmenta! func- 
tion, shall be a full defense as to the 
negligence of: 


(A) Members of the police department 
engaged in police duties; 

(B) Members of the fire department 
while engaged in duty ay a fire, or 


while proceeding toward a place at 


where a fire is in progress or is 
believed to be in progress, or in 
answering any other emergency 
alarm. 


Firemen shall not be personally liable for 
damages for injury or loss to persons or 
property and for death caused while engaged 
in the operation of a motor vehicle in the 
petformance of a governmental function. 


Policemen shall not be personally liable for 
damages fcr injury or loss to persons or 
Property and for death caused while engaged 
in the operation of a motor vehicle while 
responding te an emergency call. 


Opinions « he Attorney General 
#1043 - Year, 1933 


1. The proviso of section 3714-1, General 
Code enacted by the 90th General Assembly, 


operates to limit the general liability which 
is imposed upon municipalities by section 
3714-1, General Code. 


2. A municipal corporation is liable for the 
negligence of members of the fire department 
in operating fire apparatus: when returniag 
from a fire or other emergency alara. 


PURCHASE OF FIRE FIGHTING EQUIPMENT 


R. C. Section 505.37 
(G. C. Section 3298- $4) 


The board of township teustees may estab- 
lish all necessary regulations to guard 
against the occurrence of fires, protect the 
property and lives of the citizens against 
damage and accidents and may, with the 
approval of the specifications by ‘he prose- 
cuting attorney, purchase or otherwise 
provide such fire apparatus, mechanical! 
resuscitators or other equipment, appliances, 
materials, fire hydrants, and water supply for 
fire fighting Purposes as seems advisable 
to the board.... 


Opinions of the Attorney General 


#2416 - year 1953 


Under the provisions of Section 3298-54, 
(R. C. Section 505.37) township trustees, 
in addition to being authorized to guard 
against the occurrence of fires, are further 
authorized to protect propeny and lives 
against damages and accidents; and under 
such suthority may acquire and operate 
emetgency vehicles or ‘‘tescue cars*" for 
such purposes. 


Township trustees may enter into an agree- 
ment with a volunteer fire company for the 
operation of any such equipment es the 
township itself is authorized to operate, 
designed to protect against fires, damages 
and accidents. 
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CONTRACTS FOR FIRE PROTECTION; 


STATUS OF MEMBERS OF FIRE DEPARTMENT 


R. C. Section 505.44 


(G. C. Section 3298-60) (G. C. Section 3298-600) 


Ia order to obtain fire protection, or to obtain 
additional fire protection ig times of emer- 
geacy, any township may enter into a con- 
tract, for a period not to exceed three years, 
with one or more townships, municipal 
corporations, or private fire companies, upon 
such terms as are agreed to by them, for ser- 
vices of fire departments, or the use of fire 
apparatus, or the iaterchange of the service 
of fire departments or use of fire apparatus, 
within the several territories of the con- 
tracting subdivisions and private fire com- 
panies, if such contract is first authorized 
by the respective boards of township trus- 
tees or other legislative bodies. 


Section 701.02 of the Revised Code, as far 
as it is applicable to the operation of fire 
depertments, applies to the contrec.:ig 
political subdivisions and fire department 
meabers when such members are rendering 
service outside their own subdivision pur 
paat to euch contract. 


Sech coatract may provide for a fixed annual 
cherge to be paid at the times agreed upon 
and stipulated in the contract, of for com- 
pensation hased upon a stipuleted price for 
each run, call, or emergency, or the number 
of members or apparates employed, or the 
elapsed time of service required in such ran, 
call, or emergency. Sach contract may pro- 
vide for compensation for loss or damage to 
equipment or eppatatus while engaged out- 
side the limits of the subdivision or private 
fire company ownainy, and furnishing it, and 
for the reimbursement of the subdivision or 
private fire company, in which the fire 
deperty.ent members are employed, for any 
pession or indemnity award or premium con- 
tribution assessed against the employing 
subdivision or private fire company for work- 
men’s compensation benefits or casualty 
insurance premiums for injuries or death of 
its fire department members occurring while 
engaged in rendering service pursuant to 
such contract. 


As esed ia this section, “‘private fire com. 
peny’® meass any group or orgaaization not 
for profit owning and operating fire-fighting 
equipment not coatrmlied by any towaship 
or mupicips! corporatica. 


Under R.C. Section 717.02, municipal 
corporations may similarly enter into 
contracts for services and for the use of 
apparatus. 


NOTIFICATION IN CASE OF DEATH 
BY VIOLENCE OR SUICIDE 


R. C. Section 313.11 
(G. C. Section 2855-12) 


Aoy person who discovers the body or 
acquires the first knowledge of the death of 
any person who died as a resalt of criminal 
or other violeat means, or by casualty, or by 
suicide, or suddenly when in apperent 
health, or ia any suspicious or uovsual 
manner, shall immediately aotify the -office 
of the coromer of the kaown facts concerning 
the time, place, manner, ead circumstances 
of sach death, and of any other information 
which is tequired hy Sections 313.01 to 
313.22, inclusive, of the Revised Code.... 
No person shall willfully refuse to report 
such a death, or shell, without an order from 
the coroner, willfully touch, remove, disturb 
the body of any such person, or disturh the 
clothing or any article spon «x near such 
body. 


os 
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NOTIFICATION BY PHYSICIAN IN CASE OF 
DEATH BY VIOLENCE OR SUICIDE 


R. C. Section 313.12 


(G. C. Section 2855-5) 


When any person dies as a result of criminal 
or other violent means, or by casualty, or by 
Suicide, of suddenly when in apparent 
health, or in any suspicious or unusual 


LIABILITY FOR EMERGENCY CARE 
THE ‘GOOD SAMARITAN” LAW 


R. C. Section 2305.23 


No person shall be liable in civil damages 
for administering emergency care or treat- 
ment at the scene of an emergency outside 
of a hospital, doctor’s office, or other place 
having proper medical equipment, for acts 
performed at the scene of such emergency, 
unless such acts constitute willful or wanton 
misconduct. 


manner, the physician called in attendance 
shall immediately notify the office of the 
‘ conorer of the known facts conceming the 
time, place, mannec, and circumstances of 
such death, and any other information which 
is required pursuant io Sections 313.01 to 
{ 313.22, inclusive, of the Kevised Code. 


Nothing in this section applies to the admin- 
istering of such care or treatment where the 
Same is rendered for remuneration of with 
the expectation of remuneration. 


The first responsibility of a squadman 
is to care for the living. Ifhe finds, on 
arriving at an emergency, that death or 
injury is apparently due to unnatural 

5 causes, he should take precautions not to 
touch anything except to take charge of the 
emergency so far as the injured are con- 
cerned. In Chapter XXIII, the section 
“Operations at a Crime Scene" gives fur- 
ther suggestions for procedures in this kind 
j of situation. 
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Dairy Cattle Nutrition (A Teacher's Unit Plan) @ .40 . 
Dairy Cattle Nutrition (A Student Handbook) @ $1.00 .. 
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AGRICULTURAL MECHANICS 
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Farm Mechanics Plans @ .50 .« . 21 2 ee wee ee ewe 
Information and Suggestions for Planning and Constructirg 
New Milk Houses @ .50 . 2. 2 6 2 2 ee ee we eee wae 
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Publication 
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Quality Concrete Construction (Student Handbook) @ .25 .. 
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Approved Practices for Beekeeping @.25 2... 22 es eee 
Attitude Inventory for Beginning Hunters, pack of 50@ .50 


Single copies of the following list of materials will be 
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Teacher's Name Address 


Maii Biil to Address 


FOR TEACHER'S INFORMATION ONLY 
THESE PUBLICATIONS ARE NOT AVAILABLE FROM THE DEPARTMENT OF AGRICULTURAL EDUCATION. 
THEY ARE LISYED BECAUSE OF THE MANY REQUESTS WHICH THE DEPARTMENT MISTAKENLY 
RECEIVES. PLACE YOUR ORDER AS NOTED BELOW. 


1, Reporter Argus'Press, Port Allegany, Pennsylvania. 


a. Single-Enterprise Record Book — 
b. Analysis Sheets for Individual ‘Enterprises 
¢. High‘School Studént Activity Record Folder 
d. Young and Aduit Fatmér Activity Record Folder 
e. Ten Enterprise Student Project Record Book 
f. Yeachter's Mariual ‘for the ‘Ten Enterprise Record Book 
2. Department of Public Instruction, Division of Agricultural Education, Harrisburg, 
nd dalcavara! 


a. Determining che! “EEftcteney Score" for Productive Enterprises 
b. Frrming’ Program Scorecard 

c. Sinpie Enterprise Project. Scorecard 

d. Supervised Occupational Experience Scorecard 

e. Strapbook’ Storecard 

f. Cost Account Charges for Farming Program Records 


3. Educators Progress Service, Randolph, Wisconsin. 
ae Educators Cuide to Free Films 


4. Audio-Visual Aids Library, Forestry Building, The Pennsylvania State University, 
University Park, Pennsylivenia 16802 


a. U.S.D.A. Films and Film Strips (also available through your county 
agent's office). 


5, Agricuitural Mailing recom, The Pennsylvania State University, University Park, 
Pennsyivania 16502 


a. Lessons in Farm Electrification, Miscellaneous Publication No. 2, 
3 copies for $i. 


O 


6. Small Business Administration, Washington 25, D.C. 20202 


a. 
b. 


Woodworking Shops, Bul. No. 46, single copy free 
Painting and Decorating, Bul. No. 60, single copy free 


7, Farm Credit Banks of Baltimore, Baitimore, Maryland. 


a 


Financing the Farm Business, A Teacher's Unit Plan 


8. U.S. Steel Corporation, 525 William Penn Place, Pittsburgh Pennsylvania 15200 


ae 
b. 


Corn Growing Suggestions, ADUCO 81066-60, free 

Four Year Field Management Record of Crop Production, ADUCO 81110-62, free 
Grass Forage Growing Suggestions, ADUCO 81077-60, free 

Confineme.t Housing for Hogs, ADUCO 83070-61, free 

Modern Livestock Systems, free 
100 Cow Dairy System, free o 
Pole Type Poultry Houses, ADUCO 83033-63, free 

Pole Buildings for Machinery Storage, ADUCO 83843-61, free 
How to Figure Nitrogen, ADUCG 72019-60, free 

6 Reasons Why Fall Fertilization Pays, ADUCO 72060-60, free 


9, Interstate Printers and Publishers, Danville, Illinois. 


ae 


Vocational Agriculture Interest Inventory 

An Introduction to Agricultural Business and Industry (Teacher's 
Guide) @ $2.50 

An Introduction to Agricultural Business and Industry (Student 
Guide) @ $3.25 

Handbook of Agricultural Occupations @ $4.75 


10, French-Bray Printing Co., Candler Building, Baltimore, Maryland 21202 


ae 


b. 


Records of Supervised Occupational Experience and Training in Vocational 
Agriculture (Single copies @ $.50, four copies @ $1.00, five or more 
copies @ $.14 each). 

Teacher's Guide for Effective Use of Records of Supervised Occupational 
Experience and Training in Vocational Agriculture (Single copies € $.50, 
four copies @ $1.00, and five or wore copies @ $.25 each). 
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orestry, Two-Year High School Course in Vocational 
Agriculture--Competencies, Course Outline, Tools, and Equipment, 
Consumable Supplies, and References. 


Clemson Univ., 5.C. Dept. of Agricultural Education 
South Carolina State Dept. of Education, Columbia 
Pub Dz*2@ - 3 Jul65 

MF AVAILARLE IN VT-ERIC SET 13p. 


*CURRICULUM GUIDES, HIGH SCHOOLS, *VOCATIONAL AGRICULTURE, JOB 
SKILLS, *FORESTRY, *FORESTRY AIDES, 


The purpose of the guide is to assist vocational agriculture 
teachers plan a course to prepare high school juniors and seniors 
for occupations in forestry. It was prepared by a teacher educator 
in consultation with state forestry commission personnel, teachers, 


and other teacher educators upon the basis of a survey. The 
360-hour course includes units on--(1) occupational opportunities, 
(2) the import- ce of forests, (3) relation of forestry to other 
natural resources, (4) the importance of goed management practice, 
(S) forestry educational programs in South Carolina, (6) forest 

land ownership, (7) tree reproduction and growth (8) forest 
environment, (9) tree and wood identification, (10) hand tool and 
small equipment maintenance and use, (11) artificial reproduction of 
forests, (12) natural reproduction of forests, (13) fire 

protection, (14) intermediate cuttings, (15) harvest cuttings, (16) 
estimates and measures, (17) insect control, (18) protection against 
disease and other enemies, (19) power equipment operation, (20 
chart, map, and tracing preparation and interpretation, (21) 
mathematics, and (22) forestry employment. Each unit includes a 
brief outline of subject matter. Competencies needed in forestry 
aide training, sugges tee tools, equipment, and references are 
listed, rake be copies of this document are available without charge 
from Agricultural Education Department, Clemson University, Clemson, 
South Carolina 29631. (JM) 


OFFICE OF EDUCATION 


WHS DOCUMENT HAS BEEM REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON O8 ORGAMIZATION ORtGiNATING IT POINTS OF YAW O COMIION 
STATED DO WOT WECESSARILY REPRESENT OFFICIAL OFFICE OF EBLCATION 
POSTON OB POLICY. 
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Two-year High School Course in Vocational Agricu: _ure 
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pe Competencies, Course Outline, Tools, and Equipment, 
2 Consumable Supplies, and References 
hey 
Prepared By 
. Agricultural Education Department, Clemson University, 
Clemson, South Carolina 
+ 
i and 
State Department of Education 
Columbia, South Carolina 
July 1965 
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MEMORARDUH 
TO: The ...1C Clearinghouse on Vocational and Technical Education 
The Ohio State University 


980 Kinnear Road 
Columbus, Ohio 43212 


FROM: (Person) F. £. Kirkley (Agency) Agricultural Education Department 


(Address) Clemson University, Clemson, South Carolina 29631 
DATE: — December 13, 1967 


RE: = (Author, Title, Publisher, Date) vr. £. Kirkley. Forestry--Two-Year High School 
Course in Vocat. nal Agriculture, Agricultural Education Denartment.. Clemson 
University, June, 1967. peepee 


Supplementary Information on Instructional Material 


Provide information below which is not included in the publication. Maxk N/A in 
each blank for which information is not available or not applicable. Mark P 
when information is included in the publication. See reverse side for further 
instructions. 


(1) Source of Available Copies: 


Agency_Acricultural Education Department, Clemron University 
Addreas Clemson, South Carolina 29631 


Limitation on Available Copies 1 per teacher Price/Unit no charge 
(quantity prices) 


(2) Means Used to Develop Material: 
Development GroupState Forestry Commission. Teachers & Teacher Educators 


Level of Group State and usable other stat - 
Method of Design, Testing, and tat based on survey _of teachers of forestry 


Agricultural Education ° 


(3) Utilization of Material: 


Appropriate School Setting Designed:.for occupational courses_in forestry 
Type of Program High School classes 


Occupat: 11 Pocus Freparation fora cluster of jobs below the professional level. 
Geograpinis Adaptab y Southeastern United States 


Uses of Material for course planning - 
Users of Material for teachers 


(4) Requirements for Using Material: 
Teacher Competency Qualified Agricultural teachers 


Student Selection Criteria_for 11th and 12th grade bova whe desire emplovment in 


ans iTiotment 360 hours plus laboratory work 
Supplemental Media -« 


Necessary 
Desirable —} (Check Which) 


Describe Related information 


Source State Commissions of Forestry 
address 


a Y 


a : 


COMPETENCIES NEEDED IN FORESTRY-AIDE TRAINING 


Extent the Competency is Desirable 


(check the appropriate column 
Knowledge and Understanding of: 


Very 

Desirable | Helpful | vo value 
1. Job opportunities in forestry el 
2. Organizations which employ forestry workers Ed 
. Pak! 


FORESTRY 


Importance of our forests 


4. Relationship of forests to other nat.resources 


5. The importance of good management practices 


6. Basic enemies of the forest 
7. Forest land ownership in the U.S. and S.C. 
8. Educational programs in forestry in S.C. 


9. Organization of $.C, StateForestry Commission 


10. Services rendered by professional foresters — 


11. Forest products industries and uses of wood 


12. Tree growth 


13. Soil requirements and adaptation of trees 
Develop the Ability to: 


1, Identify common trees 


2. Harvest and store tree seeds 


FORESTRY (continued) 


Ko Value 


10. Thin a stand of timber 
ll. Improve a stand by making cuttings 


12. Mark trees for selective cutting 


Make harvest cuttings 


Control of weed trees 


Atte 


iit 


15. Estimate vol. bd, ft. in standing timber 
16. Estimate vol. bd. ft. in logs 
17. Measure lumber and pulpwood 


18. Recognize and control forest insects 


19, Recognize and control forest diseases 
20. Operate trucks, tractors, plows ,plantersetc 


21. Work math problems related to forestry 


22. Read,interpret,.& make tracings,waps& charts 
23. Apply for a job 


. 24. Accept job responsibilities 


| Course Outline 


on the following pages. This includes the major topics to be taught in 
the two-year course. This outline is based on the competencies which 

the students should acquire. The proposed teaching time is Listed as 
“number of days" for each major topic. Much laboratory or field work will 
be needed in addition to classroom instruction. When one hour class 


periods are followed, the teacher should arrange for the necessary lab- 


A suggested course of study for Forestry-Aide training is presented 
| oratory time. 
] 


{ : FORESTRY-AIDE COURSE OUTLINE 


(Two-year Course) 


I. Exploring Occupational Opportunities in Forestry Approximate No. 
Days 
A. Types of employment in forestry 15 


1. Professional foresters, technicians, aides, 
clerical workers, skilled workers, laborers 

2. Duties and responsibilities 

3. Training and experience requirements 

4. Work conditions 

5. Salary potential 


B. Major sources of employment 
1. U.S. Forest Services 
2. State Forestry Commissions 
3. Pulp and paper companies 
4, Lumber companies 

5. Recreational agencies 


C. Employment available (non-professional) 
1. Local employment 
2. Employment outside of training area 


If. Importance of Ovr Forests 15 


A. Importance in South Carolina (detail) 
1, Land use 
2. Economic value 

3. Employment 

4. Recreational value 


B. Importance in the U. S. (general) 
1, Percentage of land in forests 
2. Location of major forest lands 
3. Economic value 
4, Recreational value 


III, Relationship of Forests to Other National Resources 10 


A, Inter-dependence of natural resources 
1, Forests 
2. Soils 
3. Water 
4, Wildlife 


T¥, The Importance of Good Management Practices 15 


A. Present conditions of timberland in South Carolina 
1. Types of forests 


2. Trends in timber production 


Vv. 


vi. 


Vil. 


3. Trends in reforestation 


B. Need for improved practices 
1. Reforestation 
2. Control of diseases and insects 
3. Cutting practices 
4%. Fire prevention and conirol 
5. Marketing 


C. Results of improved practices 


Educational Programs in Forestry in South Carolina 


A. S. C. State Commission in Forestry 
1, - Organization 
2. Duties and responsibilities 


B. Extension Foresters 
1, Organization 
2. Duties and responsibilities 


C. Wood-using industries 
1, Services 


D. Consulting foresters 


E. Vocational Agriculture teachers 
1. Forestry program 


F, Soil conservation Service Foresters 


Forest Land Ownership 


A. Ownership in the U. S. 
1, National and state 
2. Individual owners 


B. Ownership in S. C. 
1. National and state 
2. Wood-using industries 
3. Farmers 
4, Others 


How Trees Grow and Reproduce 


A, Parts of a tree and functions 


1. Roots 
2. Trunk 
3. Crown 


B. How growth takes place 


C. How trees reproduce 


15 


10 


15 
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The Forest Environment 


A, 


Growth factors 

1. Moisture 

2. Soil 

3. Temperature 

4, Light 

5. Tolerance and hardiness 


Tree and forest classification 
Ll, By size 

2. By composition 

3. By stand density 


Location of various species in South Carolina 


IX. Identifying Trees and Wood (common trees) 


X. 


xT. 


A. 


B. 


Using and Maintaining Hand Tools and Small Equipment 


A. 


B. 


Methods of identifving trees 
1. Leaf 
2, Twig 
3. Baik 
4, Fruit 


Wood identification 
1. Seftwoods and hardwoods 
2. Identifying features 


Hand tools 

1, Kind and use 

2. Safety practices 
3. Maintaining 


Small +quipment 
1, Sprayers 
2, Chain saws 


Reproducing Forests Artificially 


A. 


B. 


Method of reproduction 

1, Direct seeding 

2. Using natural seedlings 

3. Planting nursery seedlings 


Growing seedlings 

1, Gollecting and storing seed 

2. Preparing seed beds 

3, Planting seed 

4, Caring for nursery stock 

5. Lifting seedling 

6. Care for seedling until setting 


15 


15 


10 


15 
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fs C. Planting seedlings 
1, Preparing site for seedlings 
2, Hand planting of various kinds of seedlings 
3. Using a tree planter 


D, Studying the Tree Improvement Program 


XII, Reproducing Forests Naturally 15 


A. Selection of seed trees 
1. Type, size and number per acre 


rete ere | A ae 


B. Preparing soil 
1. Clearing 
2. Weed trees 
: 3, Furrowing 
4, Scarifying 


C. Care and management of young seedlings 
1, Fire prevention 
2, Grazing control 


3. Logging 
XIII. Protecting Forests Against Wild Fires 20 


wares eee ee 


A. Damage caused by fires 
1. Effects of fire in woodlands 
2. Prevalence of woods fires and damage in S$, C. 


ee we 


B, Fire prevention 

1, Causes 

2, Why people burn woods 

3, Forest fire prevention and control program in S$, C, 
4, Fire laws 
5. Classes of fires 


C, Firebreaks 
1. Types 
» How established 
. Using fire plows 
Using hand equipment in controlling fires 
i . How to suppress a fire 


i £ Wo bo 
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D. Prescribed burning (Sandhills and Coastal Plains) 
1, Purpose 
2. When to burn 
3, Precautions 
t 
XIV, Improving a Stand by Making Intermediate Cuttings 20 


A, Tynes of intermediate cuttings and when used 
1, Thinnings 
2. Cieaning 


rms 
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XVI. 


XVII. 


XVIII. 


3. Liberation 
4, Improvement . 


5. Salvage 
B. Thinning 
1. Purpose 
2. Determining need 
3. Spacing 


4&. Various species 


Making Harvest Cuttings 15 


A. Kinds of harvest cuttings 
1. Selection 
2. Clear cutting 
3. Seed-tree system 
4. Shelterwood system 
5. Marking trees to be cut 


Controlling Weed Trees 15 


A. The weed trees in South Carolina 
1. Nature of hardwood growth 
2. Acreage in South Carolina 

3. Damage by weed trees 


B. Methods of control 
1. Size and types of weed trees 
2. Control by cutting 
3. Use of chemicals 
4&. Prescribed burning 


Estimating and Measuring 20 


A. Tree measurements 
1. Diameter 
2. Height 
3. Determining growth 
4. Estimating standing timber 
5. Using volume tables 


B. Measuring logs, lumber, and pulpwood 
C. Cruising and estimating timber 


D. Land measurements 
1. Methods 
2. Instruments needed 
3. Determining slop, elevation and area 
4, Survey and plot a given area 


Controlling Insects of the Forest 15 


A. Classification of forest insects 
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1. Bark beetles. 

2. Wood-borers 

3. Leaf eaters 

4. Gall makers 

5. Seed and tip-feeders 


B. Identifying insects and damage 
C. Control measures 
1. Mechanical control 
2. Chemical control 
3. Good management practices 
XIX. Protecting the Forest Against Diseases am Jther Enemies 15 
A. Diseases 
1. Recognizing common diseases 
2. Control measures 
B. Domestic animals 
1. Effects of grazing 
2. Controlling grazing 
C. Damage by other enemies 
1. Ice 
2. Wind 
3. Lightning 
XX. Operating Power Equipment 20 
A. Types of equipment 
B. Purposes and uses of each 
C. How to operate 
D. How to maintain 
XXI. Interpreting and Preparing Charts, Maps, and Tracings 15 
A. Graphs 
1, Study and interpret various types of graphs 
2. Prepare various types of graphs 
B. Maps 
1. Study land and woodland maps 
2. Prepare simple sketches 
3. Lettering 
C. Tracings 


1. Interpret 
2. Prepare tracings and sketches 


XXTT. 


XXTIT. 


Working Mathmatical Problems 10 


A, 
B. 
Cc. 


D. 


Review of arithmetic 
Basic algebra 
Applied geometry 


Work math problems in forestry 


Employment_in For>*try 10 


A. 


B. 


Determining places of employment 
Applying for a job 
Accepting job responsibilities 


Desirable work habits 


Getting along with other employees 


TOTAL : 340 
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TOOLS AND EQUIPMENT 


Name Size No. Approximate Cost 
Altimeter 1 $ 40.00 
Axe (Scout) 1% 1b. 2 6.00 
Axe (single-bit) 2% 1b. 4 16.00 
Bark Thickness Measuring Gauge 1 18.00 
Bars, planting 37" 4 20.00 
Bow saw 30" 2 12.00 
Bush hook 2 9.00 
Calipers , wood 1 15.00 
Chain saw 5 HP-16" 1 175.00 
Compass, Selva Rambler 1 4.00 
Cruising stick (Biltmore) 2 16.00 
Diameter tape 1 7.00 
Drawing boards 12" x 17" 12 34.00 
Fire pump (Pumpak) 1 35.00 
Fire rake 5° 4 18.00 
Fire swatter. 15" 4 18.00 
Gauge, Basal Area Angle 1 ‘ 3.00 
Grid, form line 6 sets 24.00 
Increment borer 12" 1 30.00 
Sprayer, compression 3% gal. 1 15.00 
Steel tape 75° 2 10.00 
Tree and log scale stick (International 6 10.00 
Rule) 
Tree injector 1 30.00 
(see §.€. State For. Com.) 
Tree marking gun 1 qt. 2 7.00 
Triangular scale 6 5.00 
Total $577.00 


Certain tools and equipment needed in teaching forestry may be obtained 
from--Forestry Supplies, Inc., 205 Rankin Street, Jackson Mississippi 39202 
--or--The Ben Meadows Company, 1423 Dutch Valley Place, Atlanta 24, Georgia. 


— CONSUMABLE SUPPLIES 


Item Quantity Approximate Total Cost 
Weed (tree) killer 2-4, 5 T and others $20.00 
BHC 15-20 lbs. 3.00 
Paint (marking trees) 1 gal. 5.00 
Insect repellant 2.00 
Files, flat several 5.00 
Aerial photos, tracing paper, and 5.00 


mapping sheets 
: Tables for estimating board-feet .30 
volumes of timber (Supt. of Documents, 
U. S. Government Printing Office, 
Washington, D. C. 


Total $35.30 


REFERENCES 


The teacher of the forestry occupational course will need teaching 
materials for himself and the students. Ample materials for the student: 
will encourage reading and study of this subject. It is suggested that one 
copy of each publication (students reading level) be made available for 
each student. 


I. Sources of Printed Materials 
*1, South Carolina State Forestry Commission, Columbia, South Carolina 
*2. Clemson University, Office of Publications, Clemson, South Carolina 


*3, American Forest Products Industries, Inc., 1816 N Street, N. W., 
Washington, D,. C. 


*4, Southern Pulpwood Association, 1365 Peachtree Street, N. E., 
Atlanta, Georgia 


5. Office of Information, U. S. Department of Agriculture, Washington, 
D.C, 
(1) Ati. Attack on Forest Fires. 1960 AB 229 
(2) Chemical Control of Brush and Trees. 1961 F 2158 
(3) Grazed Firebreaks in Southern Forests. 1960 10¢ AB 226 
(4) Growing Loblolly and Shortleaf Pine in the Mid-South. 1956 
F 2102 


“These sources should be contacted for their list of: publications, 
movies, and filmstrips. 
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} (5) Growing Loblolly Pine in the South Atlantic States. 1956 F 2097 
(6) Growing Slash Pine. 1956 F 2103 
(7) How a Tree Grows. (Poster) 16 by 21 inches. Colored. 
@ 5159) 
(8) How to Control Southern Upland Hardwoods with Ammate. (M 5296) 
1949 
(9) National Parks and National Forests. 1956 
(10) Program for the National Forests. 1959. M /%4 
(11) Protecting the Forests From Fire. 1958 AB 130 
(12) Littleleaf of Pine. 1957 FPL 20 
(13) Pitch Canker of Southern Pines. 1959 FPL 35 
(14) Southern Pine Beetle. 1960 FPL 49 


6. Farm Forestry Practices for Students of Vocational Agriculture. 
Volume I, Revised (Vocational Division, State Department of Education, 


Columbizx, South Carolina, may have some on hand) 


7. Books 


"Manual of Southern Forestry," by Weaver and Anderson, The Interstate 
Printers and Publishers, Inc., Danville, Illinois 
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Inst, of Life Insurance, New York, N.Y. Educational Div. 
Heatth Insurance Inst., New York, N.Y, 

Pub Date - 

MF AVAILABLE IN VT-ERIC SET 23p. 


*HOMEMAKING EDUCATION, HIGH SCHOOLS, HOME MANAGEMENT, *INSURANCE, 
*TEACHING TECHNIQUES, 


One of the 12 competencies described in 1959 by American home 
economists as fundamental to effective homemaking, to establish long 
range goals for financial security and to work toward their 
achievement, is the foundation for this booklet. Suggestions are 
presented for including family finances in the homemaking 
curriculum. The outlined material covers (1) the areas, the units, 
and the problems within the program where life and health insurance 
might be appropriately taught, 02) the objectives which might be 
adopted, (3) the concepts suitable for arades 7 to 12, (4) 
techniques for motivation, concept development, and evaluation, (5) 
a glossary of terms, and (6) a list of references. (MS) 
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US. DEPARTMENT OF HEALTH, EOUCATION & WELFARE 
FICE OF EDUCATION 


TWIS DOCUMENT FAS BEER REPROBUCED EXACTLY AS RECEIVED FROM THE 
PERSON GR ORGANIZATION ORMIMATING IT POMITS OF VIEW OR OPANONS 
SFATED 00 WOT WECESSARILY REPRESENT OFFICIAL OFF!CE OF EDUCATION 


POSTION OR POLICY 
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FOR TEACHING 
LIFE AND 
HEALTH INSURANCE 


A 


SUGGESTIONS AND IDEAS 
FOR THE BEGINNING HOME ECONOMICS TEACHER 


Developed with the Assistance of 
Dr. ALEENE Cross, Chairman 
Home Economics Education 
University of Georgia 
Athens, Georgia 


Revised, 1963 


Prepared by: 
Educational Division, INSTITUTE OF LIFE INSURANCE 
488 Madison Avenue, New York 22, N. Y. 


with the cooperotionof: HEALTH INSURANCE INSTITUTE 
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TIPS 
FOR TEACHING 
LIFE AND HEALTH INSURANCE 


WHAT THIS IS ABOUT 


* This material, designed for the teacher-in-training and the beginning 
teacher, is an example of how one problem in family finance — namely per- 
sonal insurance — might be included in the homemaking curriculum. 


¢ In New Directions, the AHEA report released m June, 1959, twelve 
competences are described as fundamental to effective living. These goals 
are Shaping the homemaking curriculum to an increasing degree. Our imme- 
diate concern is the sixth competence: “To establish long-range goals for 
financial security and to work toward their achievement.” The report con- 
cludes: “As home economists we can measure the success of our work by 
the extent to which we contribute to the development by individuals and 
families of these competences.” 
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« The reason for this booklet, therefore, is to give you some help in develop- 
ing this sixth competence insofar as life and health insurance are related to it. 


¢ Much of your teaching will be devoted to the use of family income. You 
will deal with it in foods, clothing, housing, equipment, and management 
units, The financial security of the family rests on how effectively it uses 
income. At some point, you will wish to consider what alternatives the family 
has if its income is cut off. This is a risk common to every family. Income 
can suddenly be stopped by illness or disability, by death, or by retirement. 


¢ To protect families economically against this risk and to provide the 
family with at least a degree of financial security, we have insurance. Because 
six out of seven American families now own some type of life insurance, 
and more than four out of five families own health insurance, it is apparent 
that most families today rely on personal insurance for at least some financial 
security. What can these families expect personal insurance to do for them? 
What family needs will be met through insuraice? In what way does life 
insurance help families achieve certain goals? These are questions you and 
your pupils may want to explore. 


© The material that follows will outline for you: 


1. the areas, units, and problems within your program where life and 
health insurance might have meaning; 


2. the objectives you and your class might adopt; 

3. the concepts that may be suitable at each grade level; 

4. techniques for motivation, development of concepts and evaluation; 
5. glossary of terms; 


6. references. 


AREAS, UNITS, AND PROBLEMS 
WITHIN THE HOMEMAKING PROGRAM WHERE 
LIFE AND HEALTH INSURANCE MAY BE INCLUDED 


No two curriculum guides are identical, but they do share much in 
common, After examination of a representative collection of state and city 
homemaking guides, a list was prepared, by grade levels, of those units of 
instruction in which can be incorporated material on personal insurance. 
On the following pages several units are suggested; however, only one unit 
at any grade level would include insurance subject matter. For logic and 
ease in teaching and learning, keep discussions of life and health insurance 
in context with discussions of money management and family finance. 


OBJECTIVES 
FOR TEACHING LIFE AND HEALTH INSURANCE 


Also on the following pages are set forth some intermediate objectives 
which might be suitable for each grade level, 7th through 12th. In listing 
these objectives we recognize that teaching goals must be based on the 
interests, needs, and abilities of pupils. Perhaps some of the objectives will 
be representative of your pupils’ needs. If not, our list may suggest other 
objectives more suitable for your particular group. We have related each 
objective to the problem listed in the previous column. 


Our ultimate objective for teaching about life and health insurance is the 
sixth competence: “To establish long-range goals for financial security and 
to work toward their achievement.” You can see from the chart on pages 6 
and 7 how each area, unit, problem, and intermediate objective leads toward 
the accomplishment of this ultimate objective. 


SUGGESTED AREAS, UNITS, PROBLEMS, AND OBJECTIVES 
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7th & Sth: 


; Family Understanding My Place | How is family income used? 
Relationships in the Family 


9th: 


Family Getting Along with What is my place in the fincacial 
Relationships My Family set-up of the family? 


H 10th: 
Family Achieving Personal What responsibilities do | have in 
Relationships Maturity helping manage our family money? 
Home Managing Family What are some financial 
Management Resources obligations of the family? 


Home Nursing Caring far the Sick How can the family meet 
the costs of illness? 


' 1th & 82th 

: Family Preparing far Marriage What should an engaged couple 

| Relationships understand about buying protection 
, against financial loss? 
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Home Planning and Maintaining | Why should the family be 
Management a Functional Home prepared far the unexpected? 
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Planning to be How can financial protection 
; { a Better Consumer be purchased? 

Family Living es tele eres 
: Making Marriage How can the family secure satistac- 
a Success tion from use af family income? 
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Child Care and =} Planning for How much does it cost to 
Guidance Parenthood have a baby? 
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Intermediate Objectives 


To develop on understanding of why 
finonciol security must be plonned. 
To develop an understanding of the 
need for insuring family income if 
family goals ore ta be achieved. 


To develop on understanding of the financial 
needs of the family that insurance is 
designed to meet. 


To develop on oppreciation for the concept 
of thrift which is basic to financial security. 
To develop on appreciation for the services 
performed by the life insurance ond health 
insurance agent in helping families pion ond 
carry out long-range financial progroms. 


To develop an understanding of the 
duol role of life insurance: 
@,. Os protection for the family in case of 
the death of the breadwinner, 
b, as savings which ore available for 
emergency use or for some 
special need or purpose. 


To develop on owareness of the 

costs of sickness ond accident, and how most 
families prepare to meet these costs 
through insurance. 


To develop an appreciation for the role of 
life ond health insurance in the family 
economy, ond its relationship to the whole 
financial structure of the fomily. 

To develop on understanding of the kinds of 
health insurance ond how each meets 

a particular need. 


To develop a recognition that each family’s 
needs for life ond health insurance differ. 


FOR TEACHING ABOUT LIFE AND HEALTH INSURANCE 


The Ultimate Objective 


The sixth competence: 
“To establish long-range goals 
for financial security and to 
ork toward their achievement. 


ied 
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CONCEPTS ABOUT LIFE AND HEALTH INSURANCE 
AT SUGGESTED GRADE LEVELS 


Here are suggested some concepts about life and health insurance which 
may be suitable at varying grade levels as we have indicated. We are sug- 
gesting that the concept be at least introduced during the earliest mentioned 
grade level. Any concept or idea suitable for the 7th and 8th grades will 
naturally be carried through the 12th, and the concept will be broadened 
and deepened as the students gain increased ability to understand. In addi- 
tion, the teacher may want to add new concepts as the students’ karning 
progresses. 


. Effective money management involves meeting everyday 


needs and providing for long-range goals. add Lal Laat Tce cael Laat 
. Families own insurance in order to protect themselves 

financially against the unexpected. lM | el 
. Good money management makes provision for periods 

when income is stopped. MO | 
. Life and health insurance are an important part of the 

modern American family’s financial security program. Fad Lath Coat Coot cel 0 cael 
. Both life and health insurance are purchased on the 

basis of the needs of the particular family. Me | el 
. Families may create greater financial security for them- 

selves by budgets, savings and investments, and care- 

fully planned insurance programs. Ml | el 
. In planning a personal insurance program, the family 

needs the services of a reliable agent. MI | 
. To fit the needs of the family, there are a variety of life 

insurance policies to choose from. al 0 oad 1 call 


. Life insurance is designed to furnish necessary funds 


when family income is cut off by death or retirement. It 
also provides 2 source of emergency funds. ak tcl Lott 


Health insurance is designed to pay bills incurred by ill- 


ness or accident and to provide for loss of income during 
the period of illness and convalescence. ad tad Lol 


i 
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. Health insurance is available from three kinds of organi- 


zations: insurance companies; hospital-and-doctor affili- 
ated groups, such as Blue Cross and Blue Shield; and 
independent groups. It may be obtained by buying an 
individual policy or by participating in a group plan. 


In planning a health insurance program, it is wise to 
budget for the minor illnesses and to insure against the 
more serious or financially crippling losses. 


. Life insurance is available in three forms: ordinary, 


industrial, and group. 


A family’s life insurance program may contain four basic 
kinds of life insurance policies: term, straight life, limited 
payment, and endowment. 


Changing family needs and changing economic conditions 
may require a re-examination of established life insurance 
programs. 
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TECHNIQUES FOR MOTIVATION, DEVELOPMENT OF 


CONCEPTS, AND EVALUATION 


MOTIVATION 


In brief, creating interest and motivating learning is simply a matter of 
guidance. You are guiding your pupils toward a choice of objectives or 
goals, and in so doing you are focusing attention on a new problem. The 
method of motivation you choose will depend on your class, the maturity 


of your pupils, their needs and concerns, their previous 


experience (and 


yours). Here are some suggestions, however, to stimulate your own thinking. 


Bulletin Boards or Exhibits: Several days before you plan to introduce the 
topic of family financial security, create a bulletin board display designed to 


arouse curiosity. In Figure I (p. 10) are two suggestions: 


— 


FIGURE 1. TWO IDEAS FOR BULLETIN BO.4RDS: 


HEALTH INSURANCE 
Wy 


Relating Insurance and Family Security tu o Previous Usit: In the course of 
ycur teaching, many opportunities will present themselves to integrate much 
information about family finance into your program. At the point where you 
have been examining the family income and how it is used, for instance, you 
Can raise some questions: What wil! happen if the income stops? What things 
other than unemployment might cause the family income to stop? What can 
the family do to protect itself against such an emergency? 


$elf-rating (opinionnaire or some form of checklist}. This technique readily 
lends itself to family finance topics, and is a quick means of determining 
student attitudes and background experience. Here are some statements 
typical of an opinionnaire on life and health insurance. Other ideas may be 
found in the teaching aids listed on pages 22 and 23. 


Directions; Circle A if you agree, D if you disagree, and U if you are 
undecided. 


ADU __ I. A person should buy life insurance only if he has dependents. 


ADU _ 2, If a person owns fife insurance, he would not need health 
insurance. 

ADU _ 3. Health insurance pays for only the expenses incurred in a 
hospital. 


ADU _ 4. Newly married couples can postpone planning for their finan- 
cial security until they get their home and furnishings paid for. 


ADU _ 5. Life insurance is one of the most important assets a family 
owns. 
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ADU _ 6. Ifa family has a long history of no illnesses or accidents, that 
family would have no need for health insurance of any kind. 


ADU _ 7. Aperson can decide how much personal insurance he needs 
by duplicating what his neighbor owns. 

ADU _ 8. A family needs more personal insurance as the number of 
children increases. 

ADU _— 9. Agood program of financial security is planned early ia fam- 
ily life and is developed graduaily over the years. 

ADU _ 10. Life insurance should be purchased only on the life of the 
father. 


Viswel Aids: There are several motion pictures and filmstrips that will 
present situations for class discussions and will involve pupils in cases typical 
of their own experience. Following the presentation of the fitms, the class 
can help plan the next steps in developing learning experiences. [Note: We 
list Only those visual aids that have been developed by the Institute of Life 
Insurance. However, there aie other filmstrips and motion pictures which 
will serve the same purpose. We suggest that you consult film catalogs. An 
especially useful bibliography is available from the National Committee for 
Education in Family Finance. See reference on page 22.] 


Metion Pictures 


Life Insurance ~ What It Means and How it Works: A film showing the 
flexibility and diversity of life insurance through a variety of animation 
techniques and live action. Several illustrations show how people, of differing 
ages and occupations from various pasts of the country, have used life insur- 
ance to meet their individual financial needs. A basic film for all audiences. 
13 min., color. 


Measure of a Man: A dramatic study in human relationships, attitudes, and 
personal values, contrasting the characters and personalities of two men. 
Throughout the story are sketched the living benefits of life insurance which 
show how the use of life insurance has helped one family realize goals and 
meet responsibilities. 27144 min., black and white. 


The above pictures may be secured on a free loan basis by writing to: 


347 Madison Avenue 
New York 17, New York 
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Fiimstrips 


Marriage and Money. a new filmstrip showing how a young married 
couple learns to manage financial affairs. Defines the goal-setting and 
decision-making processes in case study approach. Illustrates principles of 
money management as developed in Educational Division publications. 
67 frames, 15 min., color. 


The Dollar Series: three 35 mm. filmstrips designed especially to moti- 
vate pupil interest. Each filmstrip provides problem material for class 
discussion as developed in cooperation with educators. Series consists of 
Directing Your Dollars, describing the money management problems of 
typical teenagers; Dollars for Health, showing how family raedical costs 
affect the lives of three high school students, and Dollars for Security, the 
story of three high school pupils whose lives have been intimately touched 
by life insurance. 


These filmstrips may be secured on a FREE LOAN BASIS or purchased 
from the Educational Division, Institute of Life Insurance. 


Using sources within the community may provide a starting place. Here 
are some suggestions: 


Parents’ Committee 


With your pupils, select several parents to serve as a committee to work 
with the class on development of an insurance unit. This will be of value 
in providing the class with an authentic picture of family insurance 
programs, why tamilies own insurance, what benefits can be expected, 
etc. It might add real interest if one person in the group has received the 
benefits of either health or life insurance, and can tell his own story. 


Community Leaders 


Select a committee of representative community leaders whose work 
brings them into contact with peoples’ financial problems and needs. The 
committee may include a social worker, a banker, insurance man, hos- 
pital administrator, and possibly others. Invite this group to meet with 
the class if possible. Or gain their permission to be imterviewed by pupil 
committees who in turn will report to the class. With their help, the 
pupils may gain an insight into some of the problems they can prepare 
themselves to meet. The question can then be raised, “How can life and 
health insurance help families meet some of these problems?” 


DEVELOPMENT OF CONCEPTS 


If you are successful in motivating interest, the development of concepts 
wil be relatively simple. Your pupils will work with you in planning projects 
which will lead to their adopted goals. Here are a few suggested projects and 
activities which can be adapted to the individual interests and abilities of 
your pupils, Each project is related to certain concepts as listed earlier and 
to the suitable grade level. 


ACTIVITIES 
Class Discussion 


List on the blackboard some of the hazards a family may encounter which 
can be covered by insurance. Informally check the members of the class to 
find out which of these hazards are actually covered by insurance in their 
families. (concepts 2, 3 — grades 7 & 8, 9) 


Guest Speaker 

Have a committee investigate your school’s insurance plan and the benefits 
it provides, or invite the principal of your school to discuss it with the class. 
(concept 2 — grades 7 & 8, 9) 

Study of Application Forms 

Have students obtain blank life insurance and heaith insurance application 
forms from local agents and bring to class for examination and discussion. 
(concepts 4, 7 — grades 10, 11 & 12) 


interview 
Obtain information about the available Blue Cross and Blue Shield ser- 
vices in yocr community. (concepts 10, 11 & 12) 


Survey 
Ask a group of students to survey local business firms to find out whether 
they have: 
a. group life insurance for employees 
b. an employee pension plan 
c. group health insurance for employees. 
(concepts 3, 4 — grades 10, 11 & 12) 


The Case Study Method 
In using case studies, you may first want to refer students to A Date With 
Your Future or some other resource material for definitions and descrip- 
tions of the “basic four” types of life and health insurance policies. After 
students are familiar with the various types of policies, simple case studies, 
such as the following examples, may be used for discussion. 


pase. 


! Alice Young is 25 years of age and earns $65 a week as a typist-secretary. 
She buys a $2,500 endowment policy which will mature when she is 65. 
Whether she marries or not, Alice knows this sum will be useful when she 
reaches retirement age. Until that time, she is insured for the full $2,500 
' which will take care of final expenses and any debts she might leave. 


1. Why is an endowment policy better for Alice than a term policy? 
2. What should Alice do with her policy when she gets married? 
3. In what other situations would a policy similar to Alice’s be of [4 
particular help? 


The Bill Smiths have two children. Bill, age 30, has just been advanced 

to foreman in an electronics plant and will be earning $125 a week. The 
Smiths already own $10,000 worth of life insurance. Bill and his wife 
talk about this promotion and they decide that they now can afford more 
life insurance protection. They want long range protection for their young 
family, so they buy a $5,000 straight life insurance policy. 


1. Why should Bill buy straight life instead of an endowment policy? 
2. Do the Smiths have adequate life insurance at the present time? . 


: Joan Wilson is 24 years of age. Recently she moved to Middletown and 
is teaching home economics in the Middletown High School. Her salary 
: is $4,800 per year. Joan has no relatives there and so far, few friends. 
She wants some type of health insurance protection in case she should 
become ill. 

1. What health insurance policies would you suggest for her and why? 


2. Because Joan is new in the community, how would you suggest 
that she get in touch with a health insurance agent who could give ‘ 
her sound advice? 


Another way to use the case study method, and perhaps a more meaningful 
way, is to have the class develop its own case problems. One advantage 
in this approach is that case problems will be devised that are more nearly 
typical of families in your community. In addition, it will be a means of 
further studying your community. 


One way to obtain material for case studies is through student interviews. 

Have students interview representative single adults, young married couples 

with no children, families with one or more preschool-age children, families 

with school-age and adolescent children, and families whose children are 
; pow independent. 
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The purpose of the interview will be to learn what kind of life and health 
insurance is owned, and if possible to find out why, in each case, a particular 
policy was selected. The interview teams will report their findings to the class 
and from these you and the students can develop a case study situation for 
each of the categories of families mentioned above. If several classes use 
this same case study writing approach, it may be helpful to exchange the 
case studies among the several classes. 

You may need to help students select whom they will interview and what 
approach they will use. Several role playing situations may help them develop 
their interview skills. Also, make it clear to students that this assignment is 
not to find out how much insurance the various families own. Rather it is to 
determine what kinds of insurance policies each family has and why they 
chose these particular types of coverage. 


PROMCTS 
tndivideol Report 


Discuss the reasons for buying life insurance while young. Have a student 
report on individual and family needs for insurance. (concepts 10, 15 — 
grades 10, 11 & 12) 

Grovp Report 

Divide the class into small groups and ask each group to prepare a report 
on the following situations: 

a. The life insurance needs for a young career girl, with no dependents, 

who is just starting out on her first job. 

b. The life insurance needs of a young married couple, both of whom are 
working. They rent their home; they are paying for furniture and for 
the husband’s law school training. 

c. The life insurance needs of a family of four — the parents in their early 
30’s and two children, ages four and seven. They own their own home; 
the father is a dentist and earns about $7,500 a year; he has two life 
insurance policies for a total of $11,000 of protection. He is covered 
by Social Security. He has made no provision for retirement, nor for 
sending his children to college. (concepts 5, 8 — grades 11 & 12) 


interview and Report 


Invite an insurance agent to speak to the class on “Planning for Family 
Security through Insurance.” If this is not possible, perhaps a committee of 
pupils could interview the agent and then report to the class. (concepts 9, 10, 
11, 12, 13, 14, 15 — grades 11 & 12) 


Beltetia Boards 


Bulletin boards can make valuable contributions to the learning experi- 
ences of a class, but as with an effective lesson plan, an effective bulletin 
board must present only a single important idea or theme. It should be 
offered as a learning experience in which the students participate actively, 
and is particularly useful in providing work and study opportunities for less 
afticulate class members. The bulletin board project, either assigned by the 
teacher or suggested by students, is geared to specific lesson needs. It can 
be used to: 

Pretest or test student attitudes and understandings. 
Serve as a springboard for lecture-discussion. 

Present a problem to be solved. 

Record committee reports. 

Communicate each of several student-committee reports. 
Record results of interviews. 


Make student assignments. 

Evaluate student progress. 

Summarize major points in an area of study, 

Some ideas for bulletin boards are: 

e Collect several kinds of insurance policies. On each policy, outline in 
crayon: 

1) the agreement between the company and the policyholder. 
2) the general policy provisions. (concept 2, grades 11 & 12) 

e Suggest title “After 65 — Where's Your Money Coming From?” Include 
income from Social Security, life insurance, pension, annuity, savings 
and investments. (concept 10, grades 10, 11 & 12) 

e Hlustrate the benefits of the 5 types of health insurance policies. Sug- 
gested title might be “Meeting the Costs of Medical Care.” (concept 
9, grades 10, 11 & 12) 

@ Plan a board on “The Uses of Life Insurance” to show such uses as a 
life income for a widow, a fund for a college education, protection for 
a mortgage, etc. (concept 10, grades 10, 11 & 12) 

e Use title “The Best Way to Meet Trouble is to be Prepared for It.” 

Show family group with savings and essential insurance protection, 

including a health insurance program. (concepts 1, 2, 3, 6; grades 

7, 8, 9, 10, 11 & 12) 
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EVALUATION 
Evaluation is part of the learning process and is effective only when it is 
related to those goals or objectives with which you began the unit. 


There will be times when you will wish to use conventional paper and 
pencil tests. And there will be times when less formal techniques for evalu- 
ating growth, progress, and changes in attitudes are in order. Heze are some 
sample questions for conventional tests which are often helpful in determin- 
ing pupil strengths and weaknesses and in measuring growth. However, they 
cannot do the total job of evaluation. 


Discussion of essay questions: 

Stow learners have trouble with essay questions, but questions of this type 
do provide the better student with opportunities for practice in organizing 
his thinking and in communicating his ideas. 

1, What are some occasions in family life which might make desirable 

some changes in the family insurance program? 


2. Why does a life insurance program have to be tailor-made? Why 
couldn’t a standard program be devised which would fit everybody? 

3. In buying health insurance, which expenses are most important to 
insure against? Why? 


Open-end questions: 
1. Some new things | have leamed about uses for family income are: 


2. It is wise for a family to have a plan for financial security because 


3. Families can protect themselves against financial Joss due to iliness, 
accident, death or retirement by 
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Multiple choice questions: 


Read each statement and place an X before each phrase that will correctly 
complete the statement. One or more answers may be correct. 


1. The most widely used type of health insurance is: 
a. loss of income 


b. surgical expense 
c. hospital expense 
d. major medical expense 


2. The main reason most families own life insurance is to provide: 

a. credit at the bank so that they can borrow money 

———— b. protection against the loss of income, whether by death or 
retirement 

—__ ¢.. as fund for the future college education of the children 

—___._ d.. a continued source of ready cash 


3. When your life insurance agent helps you plan an insurance program, 
he takes into consideration: 


___—_ a._ the needs for which your life insurance must provide 
—_____ b._ the assets you clready own 

——_—. ¢. the amount you can afford to pay for insurance 
—___._ d._ your ability to handle money wisely 


Matching questions: 
Read the column of statements, select the correct answer, and write the 
number of the answer in the space given. 


1. Annuity 
2. Cash values 


a. A fund to call on in case of serious need 


b. Pays the costs of doctor's calls, either at home, 
hospital or his office 


c. Savings element of a life policy 


d. life ond health insurance covering the employees 
of a compony or members of a union 


3. Emergency fund 


e. A savings plan which also provides life insurance 
protection while the plan is in force 
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Another matching question, more suitable for the 7th and Sth grade fevel, might be 
as follows: 


Match the need for insurance protection, in column A, with the kind of insurance 
designed to meet that need in column B. Write your answer in the space given. 


A B 


1. Your father’s car is damaged in a collision. a. Crop insurance 


7 2. Smith’s house burns down. b. Life insurance 
j 
3. A farmer's wheat field is destroyed by a storm. c. Burglary 1 
insurance i 
4. Me, Brawn dies and leaves his wife d. Health 
and three young children. insurance 


5. Jerry has to be in the hospital for several days 


because he was seriously burned. 


e. Fire insurance 


6. Mrs. Sullivan's silverware and jewelry are 
stolen from her house. 


f. Automobile 
insurance 


7. Rain cancels the concert in the park. 


4 
Sitvational questions: 
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Tom and Mary Webb are both 27 years old and have been married for 
five years. Tom is a teller in the local baak, where he eams $480 a month. 
Mary stays at home to take care of their two-year-old boy. They have finally 
saved enough moncy to make a down payment on a house which will cost 
$12,500. Their insurance agent comes in one evening to help them plan 
their insurance program. At present, Tom belongs to the bank's group health 
insurance plan which pays hospital expenses for a limited period for the 
family. He also has a $5,000 straight life insurance policy which his parents 
started for him and a $5,000 family income policy which he purchased 
when their son was bors. Mary has no insurance. She believes that it isn’t 
necessary for her to have any. “Insurance is only necessary for the bread- : | 
winner of the family,” she says. 


Do you agree with Mary’s point of view? Why? 
t Which members of this family should be insured? 


° 
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Should Tom have more health insurance than his bank’s hospitalization 
plan? What factors will he have to consider in making his decision? 


What type of life insurance policies might the insurance agent recommend 
to Tom and Mary? Why? 
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GLOSSARY OF TERMS 


Accidental Death Benefit A provision added 
to a life insurance policy for payment of an 
additional death benefit in case of death as 
a result of accidental means. It is often called 
“Doubk Indemnity.” 


Actuary A technical expert on insurance and 
related fields, particularly on the mathema- 
tics of insurance, including the calculation 
of premiums, policy reserves, and other 
values. 


Agent A sales and service representative of 
an insurance company. 

Annuitent The person during whose life an 
annuity is payable, usually the person to 
receive the annuity. 


Amity A contracc that provides an income 
for a specified period of time, such as a num- 
ber of years or for life. 


Application A statement, signed by the appli- 
cant, requesting life insurance. It gives infor- 
mation used by the insurance company to 
determine the acceptability of the risk and 
the basis of the policy contract. 


Automatic Premium Loan A provision in a 
life insurance policy that any premium not 
paid by the ead of the grace period (usually 
31 days) be avtomatically paid by a policy 
toan if there is sufficient cash value. 


Beneficiory The person named in the policy, 
to whom the insurance money is to be paid 
at the death of the insured. 


Cash Surrender Value The amount available 
in cash upon surrender of a policy before it 
becomes payable by death or maturity. 


Convertible Term Insurance Term insurance 
which can be exchanged, at the option of the 
policyholder and without evidence of insur- 
ability, for a permanent plan of insurance. 


Disability Beneft. A provision added to a life 
insurance policy for waiver of premium, and 
sometimes payment of monthly income, if 
the insured becomes totally and permanently 
disabled. 

Deuble Indemnity An accidental death bene- 
fit providing for payment of double the face 
amount of the policy in case of death as a 
result of accidental means. 


Endowment Insurance A plan of insurance 
payable after a specified number of years if 
the insured is then living. If the insured dies 
during the endowment period, payment is 
made to a beneficiary. 


Extended Term Insurance A form of insur- 
ance available as a nonforfeiture option. It 
provides the original amount of insurance for 
a limited period of time. 


Face Amount The amount stated on the face 
of the poticy that will be paid in case of death 
or at maturity. 


Groce Period A period (usually 31 days) 
following the premium due date, during 
which a premium may be paid. The policy 
remains in force throughout this period. 


Group Life lasurance Life insurance issued, 
usually without medical examination, on a 
group of persons under a master policy. It is 
usually issued to an employer for the benefit 
of employees. The individual members of the 
group hold certificates as evidence of their 
insurance. 


industrial tife Insuronce Life insurance issued 
in smalf amounts, usually not over $500, 
with premiums payable on a weekly or 
monthly basis. The premiums are generally 
collected at the home by an agent of the 
company. 
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insured The person on whose life an insur- 
ance policy is issued. 


Level Premium Insurance Insurance for which 
the cost is distributed evenly over the period 
during which premiums are paid. The pre- 
mium remains the same from year to year, 
and is more than the actual cost of protec- 
tion in the earlier years of the policy and less 
than the actual cost in the later years. The 
excess paid in the early years builds up the 
reserve. 


Limited Payment Life Insurance A plan of 
whole life insurance with premiums payable 
for a specified number of years or until death 
if death occurs before the end of the specified 
period. 


Nonforfeiture Option The value, if any, either 
in cash or in another form of insurance, 
available to the policyholder upon failure to 
continue the required premium payments. 
The other forms of insurance available are 
extended term insurance and reduced paid-up 
insurance. 

Nor-Participating Insurance Insurance on 
which no dividends are payable. The pre- 
mium is calculated to cover as closely as pos- 
sible the anticipated cost of the insurance 
protection. 


Ordinary Life Insurance Life insurance usu- 
ally issued in amounts of $1,000 or more 
with premiums payable on an annual, semi- 
annual, quarterly, or monthly basis. The term 
is also used to mean the straight life plan of 
insurance. 


Poid-Up Insurance Insurance on which all 
required premiums have been paid. The term 
is frequently used to mean the reduced 
paid-up insurance available as a nonforfei- 
ture option. 


Porticipating Insurance Insurance on which 
the policyholder is entitled to share in the 


surplus earnings of the company through 
dividends which reflect the difference be- 
tween the premium charged and actual expe- 
rience. The premium is calculated to provide 
some margin over the anticipated cost of the 
insurance protection. 


Policy The printed document issued to the 
insured by the company stating the terms of 
the insurance contract. 


Policy Dividend A refund of part of the pre- 
mium on a participating life insurance policy 
representing its share of the surplus earnings 
apportioned for distribution. It reflects the 
difference between the premium charged and 
actual experience. 


Premium The payment, or one of the Pep - 
Jar periodical payments, a policyholder is 
required to make for an insurance policy. 


Reduced Paid-Up Insurance A form of insur- 
ance available as a nonforfeiture option. It 
provides for continuation of the original 
insurance plan, but for a reduced amount. 


Settlement Option One of the several ways, 
other than immediate payment in a lump 
sum, in which the insured or beneficiary may 
choose to have the moncy from a policy paid. 


Straight Life Insurance A plan of whole life 
insurance with premiums payable until death. 


Term Insurance A plan of insurance payable 
at death provided death occurs within a speci- 
fied period. 


Waiver of Premium A provision that under 
certain conditions an insurance policy will be 
kept in full force by the company without the 
payment of premiums. It is used most often 
as a disability benefit. 


Whole life Insuronce A plan of insurance for 
the whole of life payable at death. It may be 
either straight life or limited payment life. 
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REFERENCES, TEXTS AND TEACHING AIDS 
ON LIFE AND HEALTH INSURANCE 


For the teacher: 


Bradley, Joseph F., and Ralph H. Wherry, Personal and Family Finance, 
New York, Holt, Rinehart, and Winston, Inc., 1957, 581 paves, ‘llus. 


Cohen, Jerome B., and Arthur W. Hanson, Personal Finance: Principles 
and Case Problems, rev. ed., Homewood, Illinois, Richard D. Irwin, Inc., 
1958, 819 pages, illus. 


Donaldson, Elvin F., and John K. Pfahl, Personal Finance, 31d ed., New 
York, Ronald Press, 1961, 720 pages, illus. 


Gross, Irma and Elizabeth Walbert Crandall, Management for Modern 


Families, New York, Appleton-Century-Crofts, Inc., 1954, 579 pages, 
illus. 


Lasser, Jacob Kay and Syivia F. Porter, Managing Your Money, rev. ed., 
New York, Holt, Rinehart, and Winston, Inc., 1962, 427 pages. 


Nickell, Paulena and Jean Muir Dorsey, with the collaboration of Marie 
Budolfson, Management in Family Living, 3rd ed., New York, John 
Wiley and Sons, Inc., 1959, 551 pages, illus. 


Phillips, E. Bryant and Syivia Lane, Personal Finance, New York, John 
Wiley and Sons, Inc., 1963, 511 pages, illus. 


Springer, John L., Make the Most of Your Income, Englewood Cliffs, New 
Jersey, Prentice-Hall, Inc., 1961, 214 pages. 


The following publications may be secured from the National Committee 
for Education in Family Finance, 488 Madison Avenue, New York 22, 
New York: 
Free and ‘nexpensive Materials for Teaching Family Finance, #532, 
1963, 47 pages. Free. An annotated bibliography of teaching aids. 
Teaching Family Finance More Effectively, #518, rev. 1958, 88 pages. 
Price: 50¢. A handbook for homemaking teachers. 
For the students: 


Barclay, Marion S., and Frances Champion, Teen Guide to Homemaking, 
New York, McGraw-Hill Book Company, Inc., 1961, 516 pages, illus. 
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Craig, Hazel Thompson, Thresholds to Adult Living, Peoria, Ittinois, Charles 
A, Bennett Co., 1962, 416 pages, iltus. 


Fitzsimmons, Cleo and Nell White, Management for You, New York, J. B. 
Lippiacctt Company, 1958, 422 pages, illus. 

McDermott, Irene Elizabeth and Florence Williams Nicholas, Homemaking 
for Teen-Agers, Book 2, Peoria, Illinois, Charles A. Bennett Co., Inc., 
1962, 703 pages, illus. 

McDermott, Irene Elizabeth and Florence Williams Nicholas, Living for 
Younr Moderns, New York, J. B. Lippincott Company, 1956, 396 
pages, illus. 

Starr, Mary Catharine, Management for Better Living, Boston, D. C. Heath 
and Company, 1956, 451 pages, illus. 

Wilhelms, Fred T., and Ramon P. Heimerl, Consumer Economics: Principles 
and Problems, 2nd ed., New York, McGraw-Hill Book Company, Inc., 
1959, 534 pages, illus. 


Wilson, W. Hammon and Elvin S. Eyster, Consumer Economic Problems, 
6th ed., Cincinnati, Ohio, South-Western Publishing Co., 1961, 682 
pages, illus. 


The following publications may be secured from the Educational Division, 
Institute of Life Insurance, 488 Madison Avenue, New York 22, New 
York. Write for Catalog of Teaching Aids and ask for examination copies of: 


A Date with your Future, 1963, 36 pages, illus., free in classrcom quan- 
tities. Especially prepared for 1 1th and 12th grade homemaking students. 
Discusses all areas of family finance, including life and health insurance. 


Policies for Protection, 1963, 36 pages, illus., free in classroom quanti- 
ties, accompanied by Teacher's Manual. Designed for use in basic busi- 
Ress Courses, secondary level. 


Sharing the Risk, 1960 ed., 31 pages, free in classroom quantities. Pre- 
pared for consumer economics or social studies classes and accompanied 
by Teacher’s Guide. 


Cohen, Jerome B., Decade of Decision, tev. ed., New York, Educational 
Division, Institute of Life Insurance, 1961, 56 pages, illus. Single copy 
free to secondary school teachers. Free in ciassroom quantities to college 
and university educators. Designed for college level courses; describes 
life and health insurance by means of the case study approach. 
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ractor Operation and Maintenance, Special Course in Vocational 
Agriculture for Adults, arqgested Course Outline for Teachers of 
Agriculture in South Carolina. 


Ciemson Univ., S.C. Dept. of Agricultural Education 
South Carolina State Dept. of Education, Columbia 
Pub Date ~- Oct64 

MF AVAILABLE IN VT-ERIC SET Sp. 


*®VOCATIONAL AGRICULTURE, *ADULT FARMER EDUCATION, *TEACHING GUIDES, 
*CURRICULUM GUIDES, *TRACTORS, REPAIR, MAINTENANCE, 


The purpose of the guide is to assist vocational agriculture 
teachers to plan and conduct 20- to 30-hour tractor operation and 
maintenance courses for adult farmers. It was developed by a 
committee of agriculture teachers. Outlines are included for wits 
on (1) servicing and lubricating the tractor, (2) maintaining the 
cooling, hydraulic, ignition, electrical, fuel system, and the 
chassis, (3) locating and repairing malfunctions, and (4) operating 
cleaning, and storing the tractor. Each unit contains suggestions 
for discussions, demonstrations, practice, and materials. 

sugyested references are listed. Single copies of this document are 
available without charge from Agricultural Education Department, 
Clemson University, Clemson, South Carolina 29731. (JM) 
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TRACTOR 
OPERATION AND MAINTENANCE. 


SPECIAL COURSE IN VOCATIONAL AGRICULTURE 
FOR ADULTS 


U.S. DEPARTMENT OF HEALTH, EDUCATION ¢ WELFARE | 
OFFICE OF foucation | 


THIS DOCUMENT SAS BEEK REPRODUCED Exacta AS RECEIVED FROM THE 
PERSON OR ORGAINZATION OGIGINATING IT. OUTS OF VIEW OR OPmIONS 
STATED BO WOT NECESSARY REPRESENT OFFiClaL OFFICE OF EDUCATION 
POSITION OR POLICY 


Suggested Course Outline for Teachers of Agriculture 
in | 
South Carolina | 


Prepared by 
Department of Agricultural Education, Clemson University, Clemson, South Carolina 
and 


State Department of Education, Columbia, South Carolina 


October 1964 
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MEMORANDUH 


T0: The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 
980 Kinnear Road 
Columbus, Ohio 43212 


FROM: (Person) FE. Kirkley _ ___ (Agency) Agricultural Education Department 
(Address) Clemson University. Clemson, South Carolina 29631 


DATE: _ December 13, 1967 


RE: (Author, Title, Publisher, Date) F. E. Kirkl Tractor ration and Maintenance 


Agricvltural Education Department, 1964 


Supplementary Information on Instructional Material 


Provide information below which is not included in the publication. Mark N/A in 
each blank for which information is not available or not applicable. Mark P 
when information is included in the publication. See reverse side for further 
instructions. 


(1) Source of Available Copies: 
Agency. 


Agricultural Education Department 
Address Clemson University Glenaon South Conehine 4963) 
Limitation on Available Op: ©8 ] upon request ! ce 
prices) 


(quantity 


(2) Means Used to Develop Material: 


Level of Group 
Method of Design, testing, and Trial paged on experience of teachers 


(3) Utilization of Material: 


Appropriate School Setting yorational Agriculture Departments 
Type of Program 


t_for adult fapmers 

Occupational rocu Specific iobs in tractor maintenance ____ 

Geographic Adaptability tnited States 

Uses of Material course Planning 

Users of Material Qualified Farm Mechanics teachers a 
(4) Requirements for Using Material: 

Teacher Competency 4 

Student Selection Criteria Tractor owmers & operators 

Time ALLotment .. 20 to 30 hours 


Supplemental Media -- 


Necessary x 
Desirable (Check Which) 


Describe Operator's Manuals 


Source (agency) setor Companies 
address 


TABLE OF CONTENTS 
Jobs Page 
I. Servicing and Lubricating the Tractor. ....e-eeesceceesee 1 
II. Maintaining the Cooling System... . 2.0 es eeeecevcece § I 
III. Maintaining the Hydraulic System... 2.2. cece se eeveves 2 
: I¥. Maintaining the Ignition System .....2eeseveece veo we 
V. Maintaining the Electrical System. .. «ee. ee ecese vee e 
VI. Maintaining the Fuel System. .. 1. 1. eo ee ee err eevee eves 
VII. Maintaining the Chassis and Other Parts of the Tractor 
VIII. Trouble Shooting Exercise. . . 2. 2 ee eevee cee e eevee 


IX. Trouble Shooting Exercise. . i.e ssc eeccecse reverse. 
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X. Operating a Tractor Safely, Cleaning and Storing . . . . « + «2 « 


Note to Teacher: 

The ten teaching jobs presented in this outline are intended for 
a course of 20 to 30 hours. The jobs and hours allotted as well as the 
sequence of teaching the jobs can be easily changed by the instructor if 
he so desires. 

Each job or lesson is broken down into: (1) What the teacher should 
do (discuss and demonstrate); (2) What the student or trainees should do 
(practice); and (3) Materials needed for the lesson. 

Every effort should be made to provide practice (experience) for 
the students. Discussion by teacher should be based on "showing" through 
the use of objects, charts and other aids. This type of teaching will 


necessitate several tractors on hand as teaching aids. 


JOB I == SERVICING AND LUBRICATING THE TRACTOR <- 2-3 HOURS 


A. Discuss and Demonstrate: 


1, Explain and discuss how to use the service manual 

2. Point out moving parte of tractor to be lubricated 
(a) Importance of regular maintenance of tractor 

3. Explain oil system 

4. What, how and where to use: crankcase oil, gear oil, hydraulic oil 
and greases 

5. Crankcase oil: purpose, grade and classification 

6. Selecting gear oil, hydraulic oil and grease 

7, Explain oil filter: purpose, when and how to change 

8. Crankease breather: purpose, types and cleaning 


B. Practice: 


1. Check need for lubricating various parts 
2. Drain oil (used) and examine 

3. Replace oil filter ° 

4. Check and replace gear oil 

5. Check hydraulic oil 

6. Use manual 

7. Clean breather cap 


C. Materials Needed: 


1. Several tractors that need servicing 
2. Of1 filters - new and old 

3. Various types of oils 

4. Grease guns 

5. Dope guns 

6. Solvent 

7. Rags 


JOB II ~= MAINTAINING THE COOLING SYSTEM -- 2-3 HOURS 


A. Discuss and Demonstrate: 


1, Use charts to explain details and importance of the cooling system 

2. Importance of proper engine temperature 

3. Causes of overheating 

4. Systems of water cooling 

5. Check: hose, radiator cap, temperature, water pump and fan belt tension 
6. Use of anti-freeze and rust inhibitors 

7. Demonstrate action of thermostat and water pump 


i B. Practice: 


| 1. Check cooling systems 


A. 


Cc. 


A. 


2. Clean dirty systems - use commercial or home-made cleaning mixture 


Materials Needed: 


1. Several thermostats 

2. Hose fittings - new and old 

3. Cleaning materials for radiator 
4. Pressure caps 


JOB IIE -- MAINTAINING TRE HYDRAULIC SYSTEM -- 2-3 HOURS 


Discuss and Demonstrate: 


1, Types of hydraulic systems 

2. How system operates - demonstrate use 
3. Use of manual 

4. low to service hydraulic systems 


Practice: 


1. Operate various systems 

2. Check manuals for servicing systems 

3. Follow manual: remove drain plug, remove oil and filter 
4, Clean and re-install 


Materials Needed: 


1. Hydraulic fluid 
2. Rags 
3. Solvent 


JOB IV -- MAINTAINING THE IGNITION SYSTEM -- 2-3 HOURS 


Discuss and Demonstrate: 


- Explain and illustrate battery and magneto systems 
- Functions of coil, distributer and spark plugs 
- Check condition of distributor - points and condensor 
File or replace points 
- Examine and service cam and adjust points 
- Re-assemble distributor 
- Importance of timing the ignition 
(a) breakter-point method 
(b) timing light method 
8, Spark plugs: construction, types, checking, cleaning and adjusting 
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Practice: 
1. Remove parts of distributor and examine 


A. 


A. 


2. 
3. 
4. 


Service and re-assemble 
Practice timing ignition 
Clean and adjust spark plugs 


Materials Needed: 


Various spark plugs - used, new, hot and cold 
Rags 

Solvent 

Points for different tractors 

Ignition file 

Feeler gauge 

Spark plug tester 


JOB V -- MAINTAINING THE ELECTRICAL SYSTEM -- 2-3 HOURS 


Discuss and Demonstrate: 


Parts of system and functions (battery, starter, generator, voltage 


1. 
regulator, switches and lights) 
2. Battery: service, check with hydrometer and test 
3. Check starter and generator and lubricate 
4, Replace worn brushes on starter and generator 
5. Clean commutator 
Practice: 
1. Explain functions of all parts of the electrical system 
2. Test batteries 
3. Service batteries 
4. Replace brushes in starters and generators 


Materials Needed: 


Battery syringe ~ 
Baking soda and vaseline 

Hydrometer 

Sandpaper (No. 00) 


JOB VI «= MAINTAINING THE FUEL SYSTEM <= 2+3 HOURS 


Discuss and Demonstrate: 


Systems in gasoline and diesel engines 
Types of fuels and storage 

Importance of clean fuel 

Service the sediment bowl 

Service fuel line and screen 


6. Parts and functions of carburetor 

7. Adjust carburetor 

8. Diesel fuel system - filters and injection pumps 
9, Clean filters - bleed air from fuel line 

10. Examine and service air cleaner 


B. Practice: 
1. Disassemble and clean sediment bowls and filters 
2. Make adjustments of carburetor 
3. Service the air cleaner 


C. Materials Needed: 


1. Solvent 

2. Rags 

3. Several carburetors 
4. Air cleaners 

5. Oil filters 

6. Hose and fittings 


JOB VII -~ MAINTAINING THE CHASSIS AND OTHER PARTS OF THE TRACTOR -- 2-3 HOURS 


A. Discuss and Demonstrate: 


1. Manual steering gear 
(a) check steering, adjust gears and check front end 
2. Power steering 
(a) check lubricant, refill and check front end 
3. Clean and repack front wheels 
4. Check rear wheel bearings 
5. Tires - under and over inflation 
6. Tire and wheel weights 
7. Brakes - adjusting and replacing lining 
8. Frame - inspect and tighten 


B. Practice: 
1, Check both types of steering 
2. Clean and repack front wheels 
3. Adjust brakes 
4. Replace brake lining 


C. Materials Needed: 


1. Screws and bolts 
2. Grease 


3. Air guage 


A. 


Cc. 


A. 


JOB VIII -- TROUBLE SHOOTING EXERCISE -- 2-3 HOURS 


Discuss and Demonstrate: 


1, Failure to start 

2. Overheating 

3. Miseing and backfiring 
4. Lack of compression 

5. Engine knocks 


Practice: (Note: Several tractors should be available to give trainees 
actual experience (practice) in determining and correcting 
common troubles.) 


1. Have tractors prepared (fixed) to give trouble before class begins 
2. Assign several trainees to each tractor 
3. Allow time for trainees to: 
(a) lecate trouble 
(b) correct trouble 
(c) report to group 
4. Rotate small groups 


Materials Needed: 
1, All tools and equipment essential for determining and correcting 


troubles, 
2. Atractoa for each two or three trainees. 


JOB IX -~- TROUBLE SHOOTING EXERCISE -- 2-3 HOURS 


Discuss and Demonstrate: 


1. Low oil pressure 

2. Defective ignitivn 

3. Lack of fuel 

4. Smoky exhaust 

5. Excessive fuel consumption 


Practice: (Note: Several tractors should be available to give trainees 


actual experience (practice) in determining and correcting 
common troubles.) 


1. Have tractors prepared (fixed) to give trouble before class begins 
2. Assign several trainees to each tractor 
3. Allow time for trainees to: 
(a) locate trouble 
(b) correct trouble 
(c) report to group 
4. Rotate small groups 


Cc. 


Materials Needed: 


1. All tools and equipment essential for determining and correcting 


troubles. 
2. Attractor for each two or three trainees. 


JOB X «= OPERATING THE TRACTOR SAFELY, CLEANING AND STORING -- 23 HOURS 


A. 


Cc. 


Discuss and Demonstrate: 
1. Safety 
(a) highway operation 
(b) night operation 
(c) stopping, speed, towing and refueling 
(d) Hitches and overloading 
(e) operating near ditches and on steep slopes 
(f) power take-off and pulleys 
2. Clean and store (where tractors will not be used for at least two 
or three months) . 
Practice: 
1. Clean tractor (steam cleaner if available) 
2. Prepare for storage 
(a) remove plugs and oil cylinders 
(b) oil valve stems and tappets 
(c) cooling system 
(d) Service oil and air cleaner 
Materials Needed: 


1. Rages 

2. Solvent (kerosene) 
3. De-grease 

4. Steam cleaner 

5. Putty knives 


1. 


2. 


3. 


G. E. Henderson, Coordinator, SAAE & VA, University of Georgia, Athens, 
Georgia. 


(a) Tractor Operation and Daily Care $2.00 
(b) Tractor Maintanance $2.50 


(c} Farm Tractor Tune-up and Service Guide $1.85 

(4) Tractor Fuels and Lubricants $1.00 

(e} Filmstrips: Set of four strips (63, 64, 66 and 76 frames) in color $20.00 
(Above prices are less to schools in this State.) 


The Interstate Company, 19-27 North Jackson Street, Danville, Illinois 


(a) Farm Tractor Maintenance, by Brown and Morrison, 1962, $3.65 


Office of Education, United States Department of Health, Education and 
Welfare, Washington, D. C. 


(a} Instruction in Farm Mechanics, Bulletin No. 267, 


Local farm equipment dealers 


(a) Service manuals (one for each student) 
(b) Charts and other aids 
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earning Experiences in Agricultural Occupations for Students of 
Vocational Agriculture, Poultry Processing Plante, 


Clemson Coll., S.C. Dept. of Agricultural Education 
South Carolina State Dept, of Education, Columbia 
Pub Date - Apr64 

MF AVAILABLE IN VT-ERIC SET Sp. 


*VOCATIONAL AGRICULTURE, *POULTRY PROCESSING OCCUPATIONS, HIGH 
SCHOOLS, *COOPERATIVE EOUCATION, *LEARNING EXPERIENCE, *JOB SKILLS, 


Designed for use by high school teachers as course plannin 

material in vocational agriculture, this publication contains a 
list of eer experiences and activities needed by wer lovee’ in 
poultry processing plants, It was developed by an individua 

author from a survey of poultry processors, Major divisions are (1) 
Experiences in Producing Broilers which includes selecting breeds 
for broilers, preparing brooder houses, maintaining proper 
temperature, following sanitary practices, and feeding before 
marketing, and (2) Experiences in Poultry Processing which includes 
killing chickens, sizing and weighing, packing for marketing, taking 
orders, and keeping records, Space to check performance of each 
activity is provided, The suggested time allotment is 160 hours. 
Qualified earJeultare teachers may use this material with students 
interested In poultry processing. Single copies of this document 


are available without charge from Agricultural Education 
Department, Clemson University, Clemson, South Carolina 29631. (WB) 


* t US DEPARIMENT OF HEALTH. EDUCATION & WELFARE 
OFFICE OF EDUCATION 


THIS DOCUMENT HAS GEEM REPROBUCEO EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGAIZATION ORIGINAFING IT POINTS OF VIEW OR OPINIONS 
STAVED 00 WOT WECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
PORTION OR POLICY. 


LEARNING EXPERIENCES IN AGRICULTURAL OCCUPATIONS 
FOR 


STUDENTS OF VOCATIONAL AGRICULTURE 
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POULTRY PROCESSING PLANTS 


Prepared by 


Agricultural Education Department, Clemson College, Clemson, South Carolina 
: and 


State Department of Education, Columbia, South Carolina 
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MEMORANDUM 


TO: The ZRIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 
960 Kinnear Road 
Columbus, Ohio 43212 


FROM: (Person) _¥F. E. Kirkley (Agency) Agricultural Education Department 


(Address) “lemson University, Clemson, South Cacolina_ 29631 


December 13, 1967 eee 


RE: (Author, Title, Publisher, Date) F. E. Kirkley, Learning Experiences in 
Agricultural Occupations for Students of Vocational Agriculture--Poultry _ 
Processing Plants, Agricultural Education Department. 1964 -_ 


Supplementary Information on Instructional Material 


Provide information below which is not included in the publication. Mark N/A in 
each blank for which information is not available or not applicable. Mark P 


when information is included in the publication. See reverse side for further 
instructions, 


(1) Source of Available Copies: 
Agency_Agricultural Education Department 
Address Clemson Universi Clemson, South Caro 
Limitation on Available Copies1 on request pene ire 
(quantity prices} 


(2) Means Used to Develop Material: 


Development Group Individual authorship 
Level of Group State 


Method of Design, Testing, and Trial_survey of poultry procesgorg 


*” 


(3) Utilization of Material: 


Appropriate School Setting Vocational Agriculture Department 
Type of Program High School Class 


Occupational eptele epee Of jobs _in poultry processing 
Geographic Adaptability United States 
Uses of Materiel __Course planning 
Users of Materiel s—ssteachers. 


(4) Requirements for Using Material: 


Teacher Competency Qualified Agriculture Teachers eee 
Student Selection Criteria_ Students interested in poultry processors _ 


Time Allotment "360 hours CCC 


Supplemental Media ~- 


N 
Seeanle —i} (Cheek Which) 


FOREWORD : 


This publication contains a list of learning experiences and 
activities which a student of vocational agriculture may get in poultry 
processing plants. Since some processing plants grow out their own 
chickens these experiences are listed; Part One - Experiences in Pro- 
ducing Broilers; and, Part Two - Experiences in Poultry Processing. 

For these activities to be real learning experiences, the 
student must give some thought and study to each job he weceorns: In 
poultry processing, employees usually perform the same job each day. 
For the wast learning, the student should get experience in as many 
activities as possible. After he has learned to do one job well, he 
should, with employer's permission, learn another one. 

Experiences in producing broilers will vary according to 
the size and scope of the enterprise. Here the student has an oppor- 
tunity to learn much by reading and studying as he performs the various 
jobs in growing out broilers. 

The right column: "Check Performance" should be used by the 


employer to check the jobs as they are satisfactorily completed. 
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PART ONE - PRODUCING BROILERS 


Kind of Experiences 


1. 


Zs 


5. 


6. 


13. 


Selecting breeds for broilers 
Locating sources of baby chicks 
Procuring baby chicks 

Preparing brooder house 

a. Cleaning house 

b. Providing clean litter 

c. Determining needed floor space 
d. Determining needed equipment 
e. Arranging equipment 

£. Checking brooder 

g- Operating brooder 

Placing chicks in brooder house 
Maintaining the proper temperature 
Feeding 

a. Feeding baby chicks 

b. Feeding growing chicks 

c. Methods of feeding 

d. Kinds of feeds 

Following sanitary practices 

a. Waterers and feeders 

b. Litter 

Symptons of common diseases 
Preventing diseases 

Controlling diseases 

Preventing cannibalism 


Feeding before marketing 


‘ 


Check 
Performance 
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PART TWO - POULTRY PROCESSING 


Kind of Experiences 


Hauling chickens to processing plant 

Hanging chickens by feet on shackles (conveyer) 
Killing chickens 

Reversing the position on conveyer for picking 
Scalding 

Automatic picking 

Removing pin feathers by hand 

Singeing 

Cutting around vent and abdomen 

Removing viscera 

Removing head, feet, crops, lungs and kidneys 
Washing carcass 

Removing gizzard, heart, liver and neck 
Splitting and skinning gizzards 

Wrapping giblets 

Hanging carcass on shackles for inspection 
Stuffing giblets into carcass 

Placing carcasses in chilling vats 

Icing chilling vats 

Sizing and weighing 

Cutting fryers 

Assembling packing boxes 

Packing for marketing 


Placing in storage 


Delivering to retailers 


Check 


$ 
Performance 


Se a a A OS ey 


eee eee ie ee ee 


“ee as meme 


: Check 
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" 26. Taking orders 

, 27. Collecting money 

f : 28. Record of deliveries and sales 
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ectricity on the Farm, Special Course in Vocational Agriculture 
for Adults, augacste? Course Outline for Teachers of Agriculture 
in South Carolina, 


Clemson Univ., S.C. Dept. of Agricultural Education 
South Carolina State Dept. of Education, Columbia 
Pub Date - Nov64 

MF AVAILABLE IN VT-ERIC SET 8p. 


*YOCATIONAL AGRICULTURE, *ADULT FARMER EDUCATION, *TEACHING 
GUIDES, *CURRICULUM GUIDES, *ELECTRICITY, 


The purpose of this teaching guide is to assist vocational 
agriculture teachers in planning and executing a 30-hour course in 
farm electricity. It was developed by a committee of teachers and 
electricians for use in adult farmer and high school vocational 

aq rien! cure classes. Outlines are included for the units (1) 
electrical fundamentals and “erms, (2) homestead wiring system 
planning, (3) circuit installation, (4) electrical system 
maintenance, (S) farm motor selection, and (6) other uses of 
electricity. Each unit contains suggestions for discussion, 
demonstration, practice, and teaching materials. References and 
ae aids are listed. Single copies of this document are 
available without charge from Agricultural Education Department, 
Clemson University, Clemson, South Carolina 29631. (JM) 
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FROM: (Person) F. E. Kirkley (Agency) icultural Education Department 
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RE: (Author, Title, Publisher, Date) Ff. £, Kirkley. E e 
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Address 
Lim! ath oe Rete cte Cente en camuaabrace Ut gn Ghase 
(quantity prices) 


(2) beans Used to Develop Material: 


Development Group_ Committees, teachers, and electricians 
Level of Group 


Method of Design, Testing, and Based on experienced teachers 


(3) Utilization of Material: 


Appropriate School Setting Hieh school sericultural & vocational area centers 
Type of Program Yor adults = eee 


Occupational Focus 

Geographic Adaptabl Tite United States > ee 
Uses of Material 

Users of Material Teachers 


(4) Requirements for Using Material: 
Teacher Competency 
aeciaat aclaceion apapeiguiture teacher or experience in electricity 
Time Allotuent_ 30 hours TTTTTTTTTTCTTCOCOOO™t™tCO....COS 
Supplemental Media -- 


Necessary x 
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Describe Material related to an understanding of basic student 
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TABLE OF CONTENTS 


Sessions Page 


I. Fundamentals of Electricity and Electrical Terms. .... 1 


II. Planning the Homestead Wiring System. .....-2eee-s 1 


III & IV. Installing a Circuit. .. 1.2. 2. e eee eee eveeeve se 2 


V&VI. Maintaining the Electrical System a eae to ae ae ae ae ee ee 


VII. Selecting Farm Motors ....+4-2e-ce+secereveeee 3 


VIET & KX. Care and Repair of Farm Motors. . «2... +e eeessceee 4 


X. Other Uses of Electricity on the Farm. .....2.-+-+-+. 5 


Note_to Teacher; 


It is suggested that at least 30 hours of instruction be devoted 


‘to these ten sessions or lessons. If three-hour sessions are not con- 


venient for the class, the number of sessions should be increased. 

Each session in this suggested outline is divided into three 
parts: A - What the Teacher Should Do; B - What the Students Should Do; 
and C - What Materials Are Needed. Any part of any session or the teaching 
sequence may be easily changed. 

For effective teaching of this course, considerable teacher preparae- 
tion is necessary. Teaching aids - objects, charts, diagrams, etc. for 
each session should be obtained well in advance of the class meeting. These ‘ 
aids are essential for effective discussion and demonstration, by the teacher, 
and for meaningful practice or experience by the student. 

Tf the filmstrips, listed on the reference page, cannot be purchased, 


the use of the four manuals (a, b, c, and ¢) from the Coordinator's Office, 


SAAE & VA, University of Georgia, Athens. Georgia, should be emphasized. 


SESSION I =< FUNDAMENTALS OF ELECTRICITY AND ELECTRICAL TERMS -- 2-3 HOURS 


A. Discuss and Demonstrate: 


Be 


C. 


A. 


1, The atom, protons and electrons 

2. Circuits, conductors and resistance 

3. Volts, amperes, watts and grounds 

4, AC and DC currents 

5. Single phase and 3 phase 

6. Nameplates on electrical equipment 

7. Calculating cost of using electrical equipment 
8. Reading a meter 

9. Safety rules with electricity 


Practice: 


1, Learn electrical terms 

2. Explain relationship of: volts, amperes and watts 
3, Explain nameplates on electrical equipment 

4. Read a meter 

5. Calculate costs of using certain equipment 


Materials Needed: 


1. Volt, ampere and watt meter 
2. Nameplates 
3. Posters and charts 


SESSION II -= PLANNING THE HOMESTEAD WIRING SYSTEM -- 2-3 HouRS 1) 


Discuss and Demonstrate: 


1. Use of electricity in each room or part of the home 
2. Locating outlets and switches -=- kind and number 

3. Number of branch circuits needed 

4. Size of service panel and service entrance 

5. Distribution panel 

6. Size of wire and load 


Practice: 
1. Use house floor plans to: 
(a) Locate outlets and switches 


(b) Determine number of branch circuits 
(c) Size of wire 


c. 


(1) 


A. 


Cc. 


B. 


C. 


Materials Needed: 


i, Floor plans of homes or other buildings 
2. Symbol rules 

3. Chalkboard or flannel board 

4. Wire - size board 


It may require two sessions, 4-6 hours, for this lesson 


SESSIONS III and IV -- INSTALLING A CIRCUIT -~ 4-6 HOURS 


Discuss and Demonstrate: 


1. Installing lighting circuit 
2. Installing outlets 
3. Installing a 3-way and a 4-way switch 


Practice: 


1, Have students install lighting circuit and outlets 
2. Have students install different kinds of switches 


Materials Needed: 


1. Wiring board or panel 
2. 30-eampere switch - different types 
3. Outlet boxes, receptacle and light sockets 


4. wire and 3ewire cable 
5. Switches - 2, 3, and 4-way 


SESSION V -- MAINTAINING THE ELECTRICAL SYSTEM -- 2-3 Hours 2) 


Discuss and Demonstrate: 


1. Making a test lanp 
2. Replacing service cords, plugs and sockets 
3, Repairing cords 


Practice: 
1. Make and use a test lamp 


2. Replace cords, plugs and sockets 
3. Repair cords 


Materials Needed: 


1, Water-proof sockets (two per test lamp) 
2. Electrical cord, plugs, sockets and bulbs 


3. Tape and solder 


(2) For practice in Sessions V and VI -=- Maintaining the Electrical System <- 
students could bring from their homes electrical appliances which need 
checking and repair, 


SESSION VI «= MAINTAINING THE ELECTRICAL SYSTEM -~ 2-3 HOURS 


A. Discuss and Demonstrate: 


1. Fuses -- types and use 

2. Replacing fuses or resetting a circuit breaker 
3-e Splicing broken wires 

4. Replacing heater plugs 

5. Removing sag from wires between buildings 

6. Grounding procedures for safety 


B. Practice: 

1. Splice wires 

2. Replace heater plugs 

3. Have students check and repair home appliances 
C. Materials Needed: 

1. Tape and solder 

2. Wire nets 


3. Squeeze-on connectors 
4. Various kinds and sizes of fuses 


SESSION VII -~ SELECTING FARM moTOPs‘>) ~~ 2-3 HOURS 


A. Discuss and Demonstrate: 


1, Advantages of electric motors 
‘ 2. Typez of motors 
3. Sizes of motors 
4. Construction of motors 
° 5- Motor protection and controls 
6. Deal = voltage and reversing : 
7. Types of pulleys, telts and drives 


Be Practice: 


1, Determine size of motor for various jobs 
2. Ways of mounting motors 

3. Determine belt length and adjustment 

4. Determine speed adjustment 


C. Materials Needed: 


1, Pulleys, belts and drives 
2. Different types of motors 


(a) Splitephase induction 
: (b) Capacitor-start ‘ 
(c) Repulsion-start 


y (3) Electric motors, if available, in the local farm shop can be used in 
this session. 


SESSIONS VIII and IX = CARE AND REPAIR OF rari moToRS‘4) .- 4-6 HOURS : 


A. Discuss and Demonstrate: 
1. Disassemble motor 


(a) Remove pulley 
(b) Loosen bolts and end plates 
(c) Avoid breaking leads between starting switch and windings 


2. Remove all dirt and gum ~ (use carbon tetrachJoride on cloth to remove 
gum - use air hose to blow out dust 

3. Check contact points on split-phase and capacitor motors 

4. Check commutator brushes on repulsion-induction motors 

5. Clean air and oil passages 

6. Check bearings and shaft for grit and we- 

7. Re-assemble 


B. Practice: 


1. Have students disassemble motors 

2. Clean and check for needed repairs 

3- Make repairs 

4, Reverse direction of motor 

5. Change frcm 120 volt to 240 volt operation if applicable 


C,. Materials Needed: 


. 1, Esch student should have a motor to work on for practice. (Students 
could bring these from their homes) 
2. Rags 
3. Test lamps oe 
4, Carbon tetrachloride 


(4) To effectively teach this lesson it will likely require two sessions 
totaling four to six hours, 


Ae 


B. 


C. 


SESSION X -- OTHER USES OF ELECTRICITY ON THE FARM ~- 23 HOURS 


Discuss and Demonstrate: 
Sse _Vemonstrate 
1. Electric hotbeds 


(a> Use and advantages 
(b) Materials needed, voltage 
(c) Establishing a bed 


2. Home-farm shup 
3. Feeding equipment 


(a) Cattle 
(b) Poultry 
(® Swine 


4. Crop drying and curing 
Se Unloading equipment 


Practice: 


The practice or doing phase of this session would depend on the interest 
and needs of the class, Some might be interested in constructing an electric 
hotbed, others in estabJishing a farm shop, etc, 


Materials Needed: 


1, Materials for constructing a hotbed 
2. Diagram of the home-farm shop 
3. Charts of other uses of electrical equipment on the farm 


1. 


26 


3. 


4, 


5. 


&EFERENCES 
G. E. Henderson, Coordinator, SAAE & VA, University of Georgia, Athens, 
Georgia. 
Publications: 


a. Electrical Terms - Their Meaning and Use, $.85. 
b. Planning the Farm Home Wiring "Home Wiring System, $.40. 


Co Maintaining the Farm Wiring and Lighting System, $.45. 
d. Selecting Farm Electric Motors, $.65. 
Filmstrips: 


@, Electrical Terms - Their Meaning and Use - 89 Frames, Color ~ $11.00 

£. Farm E.ectric Motors, Selection, Protection and Drives ~ 68 Frames, 
Color - $5.50. 

%. How Electric Motors Start and Run = 86 Frames, Color ~ $11.00 


Rural Electrification (Revised), by J, P, Schaenzer, Bruce Publishing 
Ccnpany, Milwaukee, Wisconsin, 1955. $3.75. 


All About Home Wiring, by Mix and Pritchard, Goodheart-Willcox Company, 
18250 Harwood Avenue, Homewood, Illinois, 1962. $1.88 plus postage. 


Simplified Electric Wiring Handbook, Sears Roebuck & Company. $.35. 


Electric Power Conpanies., These commanies «- Duke Power, South 
Carolina Electric and Gas Company, aod Carolina vower and Light <= 
have prepared certain materials on electricity which are very worth- 
while for this course. 


A number of teachers have “electric boards" or "wiring panels" which 
have proven to be effective aids in teaching electricity, The Electro~ 
Tech, Incorporated, 690 Murphy avenue, Atlanta 10, Georgia, has for 
sale a similar aid called the “Electric Demonstration Kit" which is 
cecommended for instructional purposes, 
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South Carolina State Dept, of Education, Columbia 
Pub Date - 
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*VOCATIONAL AGRICULTURE, “COOPERATIVE EDUCATION, *NURSERY 
eeeare (HORTICULTURE), *JOB SKILLS, *LEARNING EXPERIENCE, HIGH 


The purpose of this eae is to assist the vocational agriculture 
teacher and student in planning and evaluating work experiences in 
plant nurseries. It was developed by a teacher educator for use in 


a 150-hour placement experience. Listed are 26 experiences common 
to work in a plant nursery such as propagating plants, preparing 
and maintaining cold frames, preparing and maintaining hot beds, 
sterilizing soil, taking soil samples for testing, applying plant 
nutrients, operating a greenhouse, growing plants in the open, 
maintaining Ornamentals, marketing plants, ebiabseaagh E and 
establishing a lawn. Space to check the performance each activity 
is provided. Single copies of this document are available without 
charge from Agricultural Education Department, Clemson University, 
Clemson, South Carolina 29631. (JM) 
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FOREWORD 


To The Teacher: 


To 


Plant nurseries should be considered when attempting to provide 
supervised practice in agricultural occupations for agriculture students. 
In certain areas of the State it is likely a good number of boys, who have 
limited hone~farm resources, can find profitable part-time employment and 
obtain valuable training in plant nursery work. 


You should carefully review -- "Teacher's Guide, Supervised 
Practice in Agricultural Occupations for Students of Vocational Agri- 
culture," October 1963, when placing students in this type of training. 
Be sure to have students keep the records as suggested in this guide. 


The Student: 


You have probably studied many things in your agriculture class 
about plant growth. This will help you in your work in the nursery with 
plants. In each of your jobs or respousibilities, you should be interested 
in the why as well as the how. You will have an opportunity to make good 
use of study materials, books, bulletins, etc. in learning more about the 
many phases of plant nursery work. 


This publication lists some of the learning experiences you 
may have in the nursery. Attempt to learn to do well as many activities 
as possible. These should be checked (4) in the right-hand column by 
your employer. 


PLANT NURSERIES 


Check 


Kind of Experiences Performance 


1. Propagate plants 


. a. Seeds 

b. Cuttings 
c. Layering 
d. Budding 
e. Grafting 


a 


2. Preparing soil for pots and flats 
3. Sterilizing svil 
4. Prepare cold frames 
5. Maintain cold frames 
6. Prepare hot beds 
7. Maintain het beds 
8. Soil requirements of ornamental plants 
9. Moisture requirements of ornamental plants 
10. Need and use of organic matter 
11. Need and use of shade 
12. Fertilizer requirements of ornamentals 
13. pH requirements of ornamentals 
14. Taking soil samples for pH testing 
15. Interpreting soil test reports 
16. Maintain desirable pH 
17. Apply needed plant nutrients 
18. Greenhouse operation 
a. Understand types of structure 
b. Heating systems 
c. Maintaining temperature 
d. Maintaining moisture 
e. Controlling humidity 


f. Controlling diseases and insects 
g- House arrangements 


Check 
Performance 


Growing plants in the op:n 


a. Select site 

b. Provide dr: nage 
c. Prepare soil 

d. Use of fertilizer 
e. Control nematodes 
£. Contr~* weeds 

g. Use o. shade 

h. Setting out plants 
i. Moving large plants 
j- Irrigate plants 


Maintaining ornamentals 


a. Prune evergreens 
Prune deciduous plants 
Fertilize o1.amentals 
Use and value Of mulches 
Care of plants during the winter 
Care of plants during the summer 
Recognize common insects 
Know and use insecticides 
Recognize common diseases 
Know and use fungicides 


Marketing plants 


Baliing and burlapping 
Labeling and tagging 
Prices and discounts 
Displaying for sale 
Selling plants 
Shipping regulations 


itify common evergreen plants 
Identify common deciduous plants 
Know growth habits of nursery plants 
Landscaping 
a. Know uses of various plants 
b. Set out plants 
c.- Care for after setting 
Establishing a lawn 
a. Prepare soil 
b. Fertilize and lime 
c. Select grasses 


Seed lawn 
Maintain lawn 
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The purpose of this quice is to assist the vocational agriculture 
teacher and student in planning and evaiuating work experiences in 
the farm supply businesses. It was developed by a teacher educator 
for use in a 150-hour placement experience, It contains the things 
the student must learn to do and the things he must learn about, A 
list of 89 experiences with feeds, seeds, pesticides, poultry, pets, 
fertilizers, hardware, advertising, selling, servicing, and 
records and space to check performance of each are provided, 
Single copies of this document are available without charge from 
Agricultural Education 7) ei Clemson University, Clemson, 
South Carolina 29631, (JM 
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FOREWORD 


To The Teacher: 


This publication contains a listing of some of many learning experiences 
in which a vocational agriculture student may participate while employed in a 
‘ farm supply tusiness or what we commonly speak of as a feed and seed store. The 
Nature Of the business, goods handled and services rendered, of such stores varies 
: considerably and determines the kind and scope of experiences available for the 
student. 


You should carefully study -- "leacier's Guide, Supervised Practice in 
Agricultural Occupations for Students of Vocational Agriculture," October, 1963, 
when planning to place students in farm supply stores, You may also be of con- 
siderable help to student-employees by providing needed study materials and 
familiarizing them with this outline. 


’ Each section has some blank spaces where additional experiences may 
be inserted. This list of experiences, if accurately kept, would be a valuable 
record and should be maintained as a part of the students’ permanent record. 


To The Student: 


For satisfactory employment in a farm supply store you will need a 
rather broad knowledge of agriculture. This outline includes many of the 
learning experzences which will be available for you. These experiences include 
(1) the things you must learn to do, and (2) the things you must study and learn 
about. 


For example: let's take No. 2 a., "Functions of Nutrients." To be able 
to intelligently discuss and sell the kind of feed your customer needs you must 
know something about what carbohydrates, fats, proteins, etc. do for the animal 
and why they are needed. 


Another example: look at No. 3, "Power Equipment," under the Hardware 
Section. The more you know about lawn mowers and garden tractors the better 
service you will be able to render to both your employer and customer. 


Most likely you will not be able to take full responsibility for all 
of these experiences. You should learn as much as possible about as many 
experiences as your employer will allow. 


The right hand column, "Check Performance," ig for keeping a record 
of your completed jobs and experiences. Your employer should discuss the pro- 


gress of your work and check (4 the activities which you have satisfactorily 
completed. 


FEEDS 
ec 
Performance 
Kind of Experiences 
1. Animal requirements for feed nutrients 
ae Beef cattle 
b. Dairy cattle ’ 
‘ ce Swine 
d. Poultry 
ee Others 
2. Composition of mixed feeds 
ae Functions of rutrients (carbohydrates, fats, proteins, 
minerals, vitamins) 
b. Sources of various nutrients 
ce Feed additives (trace elements, parasite control, etc.) 
d. Sources of proteins 
e. Importance of mineral mixtures and salt 
f. Understand and explain feed tags 
3. Methods of feeding 
a. Dry-lot and pasture 
b. Hand and self-feeding 
ce Breeding or fattening 
d. Protein supplements in home mixtures 
é, Balancing grains and proteins 
4. Quantities needed for certain animal units 
5. Storage of grains and feeds 
6, Having feeds analyzed 
7. Checking feed deliveries 
8. Arranging feed for sale 
9. Sale prices for different size purchases ' 


10, Inventory of feeds on hand 


SEEDS (GARDEN AND FIELD) 
1, Packaging and displaying seeds 
2. Weights of various seeds 


3. Recommended varieties 


4. Rates of seeding for different crops (plots, acres) 


FEEDS 
ec 
Performance 
Kind of Experiences 


1, Animal requirements for feed nutrients 


a. Beef cattle 
b. Dairy cattle 


’ c. Swine 
d. Poultry 
e. Others 


2. Composition of mixed feeds 
a. Functions of nutrients (carbohydrates, fate, proteins, 
minerals, vitamins) 
b, Sources of various nutrients 
c. eed additives (trace elements, parasite control, etc.) 
d. Sources of proteins 
e,. Importance of mineral mixtures and salt 
f, Understand and explain feed tags 
3, Methods of feeding 
a. Dry-lot and pasture 
b. Hand and self-feeding 
c, Breeding or fattening 
d. Protein supplements in home mixtures 
e., Balancing grains and proteins 
4. Quantities needed for certain animal units 
5. Storage of grains and feeds 
6. Having feeds analyzed 
7. Checking feed deliveries 
8. Arranging feed for sale 


9. Sale prices for different size purchases 


10. Inventory of feeds on hand 


SEEDS (GARDEN AND FIELD) 
1, Packaging and displaying seeds 
2. Weights o* various seeds 
3, Recommended varieties 


4. Rates of seeding for different crops (plots, acres) 


1. 


Chemical treatments of seeds 

Noxious weeds 

Germination tests 

Seed laws for South Carolina 

Common cultural practices in seeding crops 
Purchasing seeds (sources, prices, terms) 


Storage of seeds 


PESTICIDES 
Use of insecticides 
a, Household 
b. Field crops 
c. Livestock 
Use of fungicides 
Use of weed killers 
Control of livestock parasites 
Safety precautions in using pesticides 
Insecticides in fertilizer 
State Experiment Station recommendations 


Storing and handling pesticides 


Laws governing use of pesticides 


BABY CHICKS AND POULTRY SUPPLIES 
Caring for baby chicks 
Breed recommendations 
Quantities of feed necessary for chicks 
Equipment, feeders, waterers, etc., needed 


Disease prevention 


Methods of feeding 


Check 


Performance 


PET SUPPLIES 
1. Feeds for: cats, dogs, birds, fish 
2. Equipment for; cats, dogs, birds, fish 


3. Disease and parasite control 


FERTILIZER AND LIME 

1. Know major plant nutrients 

2. Know minor plant nutrients 

3. Fertilizer recommendations for field crops 
4, Fertilizer recommendations for garden crcps 
5. Special fertilizer for plant beds, ornamentals, etc, 
64 Economic value of fertilizer 

7. Explanation of fertilizer tags 

8. Liming recommendations 

9. Applying fertilizers and lime 
10. Custom rates 


11. Storage of fertilizers 


HARDWARE AND OTHER TCEMS 
1. Farm tools and use 


2. Fencing: types, cost, etc, 


: 3, Power equipment: mowers, garden tractor, etc. 
4, Water pumps and plumbing fixtures 
5, Irrigation equipment 
6, Roofing and sheet metal 


7. Paints and wood preservatives 


8. Sporting supplies and equipment 


9. Dynamite 


10, 


ee re an 


2. 


Performance 
Lawn equipment 


Seasonal plants 


ADVERTISING AND SELLING 
Receiving and storing supplic. 
Pricing: mark-up and discounts 
Displays: window dressing 
Advertising: radio, television, mail, etc. 
Handbills and printed matter 
Sales policies: guarantee, exchange, etc. 
Handling “shopworn" merchandise 
Knowledge of all merchandise sold 
Putting on sales demonstrations 
Maintaining mailing lists 
Ability to sell 


Ability to collect 


SERVICING 
Manufacturer's warranty 
Local dealer's responsibility for servicing 
Registering sales with manufacture 
Use of service manuals 
Servicing and adjusting equipment before selling 
Use of catalogue for parts 


Maintaining needed parts for repair 


KEEPING RECORDS 
Maintaining inventories 


System of handling invoices, sale slips, etc. 


3. 
4 
5. 
6, 
1% 
8, 
9, 


Posting ledger 

Mailing statements 

Record of equipment -- serial and model number 
Social security 

Insurance 


Sales tax 


Employee benefits 


ec 
Performance 
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MF AVAILABLE IN VT-ERIC SET 8p. 


*ADULT FARMER EDUCATION, HIGH SCHOOLS, *VOCATIONAL AGRICULTURE, 
*TEACHING GUIDES, MECHANICS (PROCESS), *ENGINES, 


The purpose of the guide is to assist vocational agriculture 
teachers in planning and conducting a 30-hour course on small 
gasoline engines for high school students or adult farmers. It was 
developed by a teacher educator in consultation with a committee of 
teachers and mechanics. Units in the course include (1) Use, Kinds, 
and Types of Small Gasoline Engines, (2) Fundamentals of Internal 
Combustion, (3) Fuels and the Fuel System, (4) The Ignition System, 
(5) Lubrication and Cooling Systems, (6) Valves, Pistons, Rings, and 
Crankshaft, (7) Trouble Shooting--Ignition Trouble, (8) Trouble 
Shoot ing--Carburetor and the Fuel System, (9) Trouble Shooting--Lack 


of Compression and High 011 Consumption, (10) Trouble 

enoot tig overeat and Engine Noise. Each unit is divided into 
discusston and demonstration by the teacher, and practice by the 
students. suogested books, materials, and slides are listed. Single 
copies of this document are available without charge from 


Agricultural Education Department, Clemson University, Clemson, 
South Carolina 29631. (JM 
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MEMORANDUH 
TO: The ERIC Clearinzhouse on Vocational and Technical Education 
The Ohio State University 


980 Kinnear Road 
Columbus, Ohio 43222 


FROM: (Person) F. E. Kirkley (Agency) Agricultural Education Department 
(Address) Clemson University, Clemson, South Carolina 29631 i 
DATE: December 14, 1967 


RE: (Author, Title, Publisher, Date) F. E. Kirkley, Small Gas Engines--Maintenance 


and Repair, Clemson Agricultural Education Department, 1964 


Supplementary Information on Instructional Material 


Provide information below which is not included in the publication. Mark N/A in 
each blank for which information is not availeble or not applicable. Mark P 
when information is included in the publication. See reverse side for further 
instructions, : 


(1) Source of Available Copies: 
Agency __Agricultural Education Department , Clemson University 
Addvess Clemson, South Carolina 29631 
Limitation on Availatie Copies1 upon fequest Price/Unit No Charge 


(quantity prices) 


(2) Means Used to Develop Material: 


Development Group Committee of teacher educators & Mechanics 
Level of Group N/A 


Method of Design, Testing, Trial Based on experience in area _ 


(3) Utilization of Material: 


Appropriate School Setting Vocational agriculture departments & area vocational Ctrj 
Type of Progran Adults and high school Saas 


Occupational Focus_Specific - small engines | 
Geographic Adaptability United States 

Uses of Material Course outline —“SCSC—CCCS outline 

Users of Material teachers 


(4) Requirements for Using Material: 


Teacher Competency Agriculture teachers or mechanics 
Student Selection Criteria High school & adults 


Time Aliotment 0 hours 


Supplemental Media -- 


Necessary x __) 
Desirable ) (Check Which) 


Describe _Materiale(bulletins & texts) on small engines 


Source 
address 
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Note to Instructor: 


The ten jobs, or lessons, as suggested in this outline are intended 
for a 20 to 30 hour course. Since the maintenance of small g28 engines is 
rather simple, considerable time may be spent on repairs which are not too 
complicated. 


Each job is divided into two parts: Discuss and Demonstrate by 
the instructor and Practice by the trainees. The instructor should make 
full use of charts, drawings and objects in his demonstrations. Parts and 
service manuals from various manufactures of small engines should be on hand, 


The Practice session is probably the most important learning period. 
Here the instructor should carefully observe and guide the learners. How to: 
locate the trouble, disasse~ble, lay out machine parts, use proper tools, use 
service manuals and re-assemble are problems which require close supervision. 
Insist on and encourage high quality of work at all times. For the Practice 
period to be most meaningful, a number of small engines must be avai 
for the "trouble shooting” lessons. There should be little difficulty i 
obtaining the needed number of lawn mowerS, chain saws and other engines. 
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JOB I -= USE, KINDS AND TYPES OF SMALL ENGINES -- 2-3 HOURS 


Discuss and Demonstrate: 


1. Uses of small gasoline engines on the farm 

2. Kinde and types of small engines 

3. Component parts and functions of each 

4. Tools and equipment needed for maintenance and repair 
5. Use of service manuals 


Practice: 


1. Have trainees name parts and explain functions of each 
2. Allow trainees to disassemble engine 
3. Hold question session as to functions and relation of all parts 


JOB II -- FUNDAMENPALS OF INTERNAL COMBUSTION -- 2-3 HOURS 


Discuss and Demonstrate: 


1. The 2 stroke cycle 

2. The 4 stroke cycle 

3. Intake, compression, power and exhaust 

4. Comparison of the 2 and 4 stroke engines 

5. Piston and cylinder design 

6. Fuel, lubrication, cooling and valve action 
7. Crankshaft, bearings and flywheel 


Practice: 


1. Have trainees illustrate differences in 2 and 4 cycle engines 
2. Have trainees (in groups) to disassemble engines 

3. Study parts: identify, functions and relationships 

4. Assemble engines 


JOB III -- FUELS AND THE FUEL SYSTEM -- 2-3 HOURS 


Discuss and Demonstrate: 


1. Principles and parts of the fuel system 
2. Types of fuels 

3. Mixtures of gasoline and ofl 

4. Types of carburetors 

5e Functions of carburetor parts 

6. Icing and vapor lock of carburetors 

7. Air cleaner 

8. Adjustment of carburetor 

9. Fuel pumps 


Practice: 


1. Allow trainees to disassemble fuel system 
2. Disassemble different types of carburetors 


3. Discuss functions of parts and re-assemble 
4. Make carburetor adjustments 
5. Service air cleaner 


JOB IV -=- THE IGNITION SYSTEM = 2-3 HOURS 
. A. Discuss and Demonstrate: 


1. Systems - battery and magneto 

2. Types of magnetos 

3. Parts of ignition system (coil, distributor, armature, switch, plugs 
and wiring) 

4, Functions of each part 

5. Maintaining the system 

6. Timing the system 

7. How to check: plugs, points, condenser and flywheel 


B. Practice: 


1. Have trainees explain ignition system 
2. Check spark; clean and adjust plugs 
3. Check or replace points 

4. Replace condenser 

5. Service and time the magneto 


JOB V == LUBRICATION AND COOLING SYSTEMS -=- 2-3 HOURS 
A. Discuss and Demonstrate: 


1. Types of oil systems 
2. Principles of operation 
3. Component parts of the system 
4. Types of oil pumps 
5. Types of friction in small engines 
6. Use of oil and grease 
. 7. Types of cooling systems 
8. Maintaining different cooling systems 


* B. Practice: 


1. Change oil and service filters 
2. Check (water) cooling system 
3. Clean (air) cooling system 


JOB VI «= VALVES, PISTONS AND RINGS AND CRANKSHAFT -- 2-3 HOURS 
A. Discuss and Demonstrate: 
1. Kind of valves 
2. Checking valves 


3. Removing and seating 
4. Adjusting tappets 
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5. Timing 

6. Checking compression 

7. Checking pistons 

8. Checking connecting rods 

9. Checking and installing rings 
10. Checking end play of crankshaft 
11, Removing and replacing crankshaft 


B Practice: 


1. Allow trainees to check engine that needs repair 
2. Practice in checking: valves, timing, compression and rings 


JOB VII == TROUBLE SHOOTING: IGNITTON TROUBLE -=- 2-3 HOURS 
A. Discuss and Demonstrate: 


1. Bad plugs 

2. Correct armature setting 

3. Breaker point gap 

4. Points dirty or burned 

5. Sheared flywheel key 

6. Ground wire shorted 

7. Condenser and armature failure 


B. Practice: 


1. Have several engines on hand for this lesson. These engines should 
be prepared, before class starts by instructor, to illustrate the 
more common ignition troubles. 

2. Have trainees: identify trouble, explain and make needed corrections 


JOB VIII -- TROUBLE SHOOTING: CARBURETOR AND THE FUEL SYSTEM == 2-3 HOURS 
A. Discuss and Demonstrate: 


1. How to disassemble a carburetor 
2. Carburetor adjustments 

3. Common troubles 

4. Governor adjustments 


B. Practice: 
1, Have trainees to disassemble different types of carburetors 
2. Explain parts and functions and re-assemble 


3. Have several engines prepared with carburetor trouble 
4. Allow trainees to: identify trouble, explain and correct 


JOB IX == TROUBLE SHOOTING: LACK OF COMPRESSION AND HIGH OIL CONSUMPTION -- 2-3 HOURS 


A. Discuss and Demonstrate: 


1, Lack of compression: 


(a) Loose spark plug 

(b) Loose cylinder head bolts 
' (c) Head gasket blown 

(d) Damaged valves 

(e) Worn bores or worn rings 
; (£) Warped cylinder head 

(g) Broken connecting rod 


2. High oil consumption: 


(a) Damaged rings 

(b) Worn cylinders 

(c) Worn or loose bearings 
(d) Damaged crankshaft 

(e) Broken oil line 

(f) Cracked crankcase 

(g) Leaking gaskets 


B. Practice: 
1. Have one or more engines which illustrate lack of compression and high 
oil consumption, 
2. Allow trainees in groups to identify trouble 
3. Make needed repairs as time will allow 
JOB X -- TROUBLE SHOOTING: OVERHEATING AND ENGINE NOISE -- 2-3 HOURS 


A. Discuss and Demonstrate: 


1. Overheating: 


(a) Scale and rust in cylinder head and in water passages 
(b) Head gasket blown 
(c) Incorrect timing 
. (d) Overload 
(e) Dirt and trash on cooling fins 
(£) Loose fan belt 
. (g) Worn fan belt 
(h) Extreme high speed 
(14) Valves not properly functioning 


2. Engine noise 


(a) Loose connecting rods 
(b) Loose piston pins 

(c) Worn timing gears 

(d) Valve noise 

{e) Loose flywheel 


Be Practice: 


1. 


Have one or more engines which illustrate overheating and making noises 
2. 


Allow trainees to identify trouble 


3. Make needed repairs 
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REFERENCES 


All About Small Gas Engines, by Jud Purvis, The Goodheart-Willcox Company, 
18250 Harwood Avenue, Homewood, Illinois, 1963. ($3.38) 


Smaii Engine Service Manual, Teclinical Publication, Incorporated, 1014 
Wyandotte Street, Kansas City 5, Missouri, 1961. ($4.95). 


A Power Primer, Public Relations Staff, General Motors, Detroit 2, Michigan. 
(Free). 


Materials (charts, operation booklet, repair instructions) from Briggs and 
Stratton Corporation, Milwaukee, Wisconsin. 


Note to teachers: This corporation has a school-engine program where a 
smail engine and the above mentioned materials are provided free of charge. 
About one-third of the vocational agriculture departments in South Carolina 
are in this program and have the free teaching aids including the small 
engine. If you are interested in this program, write to J. M. Gerathy, 
Service Production Manager. 


The following sets of slides (Briggs and Stratton) are available from 
Ray Keplinger, Automotive Electric Association, Incorporated, Charlotte, 
North Carolina. 


Set # 1 = 68 Slides = "Complete Overhaui" eo- $6.80 


Set # 2 = 27 Slides = "Check - up" ace 2.70 
Set # 3 - 11 Slides - "Resizing Cylinder" e-- 1,10 
Set # 4 - 12 Slides = "Valves and Seats" eee 1,20 


Set # 5 ~ 12 Slides 
Set #7 = 28 Slides 


“Bearing Replacement"" -=-- 1,20 
"Start, Stop, Store" eae 2.80 


Service manuais from various manufactures of email gas engines, 
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VT_001_031 
List of Recent Bulletins Selected for Use in Arizona Departments of 
Vocational Agriculture, 


Arizona Univ., Tucson. Dept. of Agricultural Education 
Service Bull- 

Pub Date - Jun65 

MF AVAILABLE IN VT-ERIC SET 25p. 


*VOCATIONAL AGRICULTURE, *BIBLIOGRAPHIES, *INSTRUCTIONAL MATERIALS, 


An annual service to vocational agriculture teachers, this list 
includes 179 bulletin titles from 47 sources. Bulletins are 
classified by the filing system for the state's vocational 
agriculture departments, and the probable usefulness in vocational 
agriculture classes is indicated for each one. Some of the general 
subjects are meats, animal disease, beef, sheep, oe agricultural 
mechanics, and vegetables, The source for each bulletin is keyed to 
a master list, (JM) 
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LIST OF RECENT BULLETINS SELECTED 
FOR USE IN ARIZONA DEPARTMENTS OF 
VOCATZONAL AGRICULTURE 


Service Bulletin 
Number Five 


Department of 
Agricultural Education 
University of Arizona 

Tucson, Arizona 


June 1965 


FOREWORD 


This publication is the fifteenth annual number in the series of selected bulle- 
tins for Arizona departments of vocational agriculture, Lists of U. S. Government 
publications, state agricultural experiment station and extension bulletins and 
circulars were used as the main sources of bulletins in compiling the list, 


Aithough publications from the best known sources were reviewed in making the 
selections for the list, it obviously does not contain all bulletins which would 
be useful in a department library, Teachers should therefore supplement this iist 
with any other appropriate references available. 


The asterisk has been used to indicate the probable usefulness of the bulletin: in 
classes of vocational agriculture, The list has been classified into three groups 
2s follows: 


le Bulleting that should be in every department library in sufficient 
quantities for student use are marked with two asterisks (**), 


2. Those of value as a single copy reference for teacher and student 
are marked with one asterisk (*). Multiple copies of bulletins 
marked with one or no asterisk may be needed if the content is of 
particular importance in the community. 


3. Bulletins with no asterisk are not considered as an essential part 
cf the minimum library for a department, They are useful bulletins 
and may be used to enrich and expand the scope of the library. In 
some cases these bulletins are of value as teacher re“2rences only, 


The numbers listed under the first colum in the bulletin list “File No." refer to 
the decimal system used in the latest revision of the Arlzona bulletin filing 
system, dated June 1957, 


This department maintains copies of all publications in the list, filed according 
to the bulletin filing systems for Arizona departments of vocational agriculture, 
Copies of recent bulletins are also dispisyed at teachers’ conferences and during 
the visits of staff members to departments of vocational agriculture in the state. 


Suggestions concerning bulletins which should be included in the next edition of 
tnis list will be appreciated. 


R, W, Cline, Head 
Department of Agricultural Education 
The University of Arizona 


Sources Guide 
Allis-Chalmers Mfg. Company, Tractor Group Products, Advertising 
‘ and Sales Promotion Dept., Milwaukee, Wisconsin... + eeeee 1 


American Brahman Breeders Association, 4815 Gulf Freeway, 
La Houston, Texas «ce ecevecerverrecrereeenr eee ewes 2 


American Feed Manufacturers Association, 53 W, Jackson Bilvd., 
Chicago, Illinois ..cececcsccecevveecesecevrerervnvern 3 


American Hereford Association, Hereford Drive, Kansas City 5, 
Missouri . w. cc eeosnaereoerernee rere ree oer ee es 4 


Awerican Sheep Producers Council, 520 Railway Exchange Bidg., 
Denver 2, Colorado ..ececevevevsveervrrereeeoevrenene 5 


American Welding Society, Inc,, United Engineering Center, 
345 E. 47th Street, New York, N.Y. ow we eee sero rereceee 6 


The University of Arizona, College of Agriculture, Tucson, 
or County Agricultural Agent in your county . . 2 2 ee eee oe 7 


Association of Casualty and Surety Companies, Accident 
Prevention Dept,, 110 Wellion Street, New York, N. Yo . « s eo 8 


Caterpillar Tractor Co., Peoria, Illinois . 2 ee eeeeecer eves 9 
Colorado State University, Fort Collins, Colorado ....s«-eesecse 10 
Crescent Tool Company, Jamestown, New York . . ee ceescecececevese 11 
DeKalb Agricultural Association, Inc., DeKalb, Illinois ....-e+es 12 
The DeLaval Seperator Company, Millbrae (S,F.), California . .. «+. + 13 


Downey Fertilizer Company, 9447 E, Imperial Highway, 
Downey, California ....seceecccvececererteeereereee 14 


Farm Film Foundation, 1425 H, Street, N.W., Washington, D. C. . 2 « e 15 


General Motors Corpoxation, Educational Relations Section, 
Public Relations Staff, Warren, Michigan eecoeevvrte ev eeeee 16 


B. F. Goodrich Company, 500 So, Main Utreet, Akron 18, Ohio ... .« - 17 


The Holstein-Friesian Association of America, 
Brattleboro, Vermont aeeseeeeeeeeeeteeteeoeeereeeee 18 
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Sources 


Ignition Manufacturers Institute, 1008 Standard Building, 


Clevelsnd 13, Ohio eoeeeeeeeer ee eee e ee 


The Industrial Commission of Arizona, Accident Prevention 


Department, Phoenix, Arizona ..ecesceeeveere 


Towa State University, Cooperative Extension Service, 


Ames, Towa sec cecrceeeeescerereesecese 


Leadership Resources, Inc,, 1025 Connecticut Avenue, 


Washington 6, D Coe see evcewnevreseeeeeeee 


The James F, Lincoln Arc Welding Foundation, P,. 0, Box 3035, 
Clevelsnd 17, Ohio severe vsseeesveerensece 


National Academy of Science, National Research Council, 
2101 Constitution Ave,, Washington, D, C, . « « oe 


National Cotton Council of America, P, 0. Box 9905, 
Memphis 12, Tennessee... ee easnecevesees 


National Livestock and Meat Board, 36 S, Wabash Ave., 
Chicago, Tllinois ...s.eccecesssseveses 


New Holland Machine Company, New Holland, Pennsylvania , 


Oregon State University, Cooperative Extension Service, 


Corvallis, Oregon, 2 eevee teroroeetesneueven 


Milo J, Peterson, Dept, of Agriculture Education, University of 


Minnesota, st. Paul, Minnesota . 2. cece ecseeevenve 


H, K, Porter Company, Inc., 601 Grand Street, Pittsburgh 19, 
Pennsylvania eoeevweeeoereeseeeweeeewneeetee 


Portland Cement Association, 33 W. Grand Avenue, 


Chicago 10, Illinois oevoeeeevpeeeee ee eee 


Poultry Science Dept,., Room 324, Agriculture Science Bldg., 
University of Arizona, Tucson, Arizona .. «+e 


Republic Steel, Agricultural Extension Bureau, 


Birmingham 13, Alabamm wceccvcveeseseeessece 


Southern Association of Agriculture Engineering and Vocational 


Agriculture, Agriculture Engineering Blég., Athens, 
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Sources 


State Department of Vocational Education, 412 Arizona State 


Building, Phoenix, Arizona eoneoeee @ we ewe ee eo @ 


Swift and Company, Public Relations Dept., 115 W, Jackson Blvd., 


U.S. 


U.S. 


US. 


U.S. 


Chicago, Illinois ...esessecveeseeeseses 


Department of Agriculture, Agricultural Research, 
Washington, D. C. we sense eas eovreereveses 


Department of Agriculture, Farmer Cooperative Service, 
Washington, D. Co «we see reer vnevevreevnveee 


Department of Agriculture, Forest Service, Washington, D. 


Department of Agriculture, Statistical Reporting Service, 
Washington, D, Coe ese eee eee eesesneovrenses 


Department of Agriculture, Soil Conservation Service, 
Washington, D. C. oe se ee eee eee een e eee see 


Department of Agriculture or Superintendent of Documents, 
U.S. Government Printing Office, Washington 25, D, C. . « 


United States Steel, American Steel and Wire Division, 


Literature Dept., Rockefeller Bldg., Cleveland 13, Ohio , 


Victor Animatograph Corporation, Division of Kalart, 


Plainville, Connecticut ....seesecsseersene 


Washington State University, Agricultural Extension Service, 


Pullman, Washington ...eseseesecese se esees 


Westinghouse Electric Corporation, P,. 0, Box 2278, 


Pittsburgh 30, Pennsylvania... .eesseeevecces 


University of Wisconsin, Agricultural Extension Service, 


College of Agriculture, Madison, Wisconsin ... « « « « 
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SELECTED AGRICULTURAL BULLETINS 


Classified according to the filing system for Arizona Departments of Voca~ 
tional Agriculture, and evaluated on the basis of their use in these departments. 
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File Publica- 


No, tion No. Title Source 

1.03 Tech. Advertising Meat, Poultry and Fish at the 7 
Bull, 160 Retail Level (1964) 29 pp. 

1.03 Tech, *Relevance of Livestock and Meat Imports 7? 
Bulli. 164 to the United States (1964) 32 pp. 

1.03 Stations Your Money's Worth of Fryers and Red 45 
Circular Meat (1964) 8 pp. 
440 This publication includes information on 


nutrient values of various meats and a 
slide rule for buying meat. 


1.1 Farmers *Automatic Feeding Equipment for Livestock 42 
Bull. 2198 and Poultry (1964) 28 pp. 


Drawings and plans as well a8 pictures of 
existing feed mills and rather complete 
descriptions are included jin this publication, 


1.21 Special *Rabies in Animals (1964) ? 
Circular This circular is very thorough in describing 
94 the disease rabies and how to handle live 


and dead animals. Although this publication 
is written for Wisconsin, many of the 
general principles apply to Arizona, 


1.22 Leaflet Fleas--How to Control] Them (revised 1964) 42 
392 A general leaflet on kinds of fleas, 


development, and control with insecticides 
(contains guide for mixing). 


1.22 *4The Screwworm (1965) 8 pp, 7 


1.3 Bulletin *A Survey of the Production and Marketing of 7 
A-36 Cattle Manure in Arizone (1964) 14 pp, ‘ 


1,41 Farmers Raising Rabbits (1964) 24 pp, 42 
Bull, 2031 Included in this bulletin are: Selecting a 
breed; Housing and equipment; Feeds; Feeding, 
Breeding, Herd Management; and Marketing of 
Rabbits. 


File Publica- 


No, tion No. Title Source 
. 1.51 *American Brahman Cattle (1964) 15 pp. 2 


A general booklet written by a breed asso- 
ciation indicating the advantagea of their 
particular breed of beef cattle 


1.51 Ag.Info. ‘**Beef Cattle Breeding (1964) 43 pp. 10 
Bull. 286 This publication deals with the selection 
and mating of beef cattle and also includes 
a short course in genetics. 


1.51 *The Brahman Handbook (1964) 19 pp. 2 
This booklet describes the history, char- 
acteristics, judging, selecting, managing, ‘ 
and use in crossbreeding of Brahman cattle, 


1.51 *The Brahman Hybrid (1964) 23 pp. 2 
This booklet discusses hybrid vigor and 
its advantages in the beef cattle industry. 
Brahman crosses are stressed. 


1.51 Bulletin *Goals and Methods in Beef Cattle 10 
523-8 Improvement (1965) 22 pp. 
A general bulletin on beef cattle improve- 
ment. 


1.51 *kPlan and Profit with Hereford (reissue) 48 pp. 4 
This booklet is a complete outline of all 
phases of beef cattle production. Very good 
for management units. 


1.53 Series *Arizona Cattle Feeders’ Day--Tucson 7 
P-3 (1965) 56 pp. 
1.53 Farmers *#Finishing Beef Cattle (1964) 30 pp. 42 


Bull. 2196 is bulletin explains cattle feeding 
systems, kinds of cattle to feed, when to 
buy feeder cattle, roughages and pasture, 
feeding procedures and getting cattle on 
feed, finishing feeds, cattle supplements, 
feed additives, preparing feeds and 
balancing rations, 


1.55 Ag, Res, *Cattle and Calves--Where They're Raised and 36 
Bull. 15 Beef is Eaten (1965) 16 pp. 


A good illustrated booklet on beef cattle 
production and marketing. 


File Publica~- 


No, tion No, Title Source 
, 1.56 Leaflet How to Control Cattle Grubs (1965) 8 pp. 42 
527 (Supersedes Farmers Bulletin 1596, Cattle 


Grubs and Heel Flies with Suggestions for 


Their Control.) 
This little leaflet covers the life cycle of 


the grub and methods of controlling the grub. 


1.7 Educ. **Educational Pamphlets~-American Sheep 5 
Phamphlets Producers Council (no date) 9 separate 
1-9 leaflets, 


This set of 9 pamphlets includes wool and 
fabric terms, history of sheep, breeds, 
grades of wool, and sheep production in the 
United States, They are factual, well- 
written pamphlets, and contain some pictures, 


1,7 Sheep in America--The Story of Wool and 5 
Lamb (no date) 14 pp. 


This booklet is a general story of the sheep 
industry in America. 


2.11 **The DeLaval Handbook of Milking 13 
(revised 1963) 39 pp. 


This booklet presents in a concise manner 
some important considerations in the care 
and handling of dairy cows, milking machines, 
and other dairy tools essential to the 
farmer, 


2.11 Special Milking Machine Care (1964) folded sheet. 47 
Circular This little circular discusses operation of 
97 milking machines in regard to vacuum pump, 
line, controller, pulsator, and inflations, 


2,12 Arizona Dairy Herd Improvement Association's 7 
Annual Summary (1963-1964) 39 pp, 


Gives results of tests conducted by DHIA in 
cooperation with dairy herdsmen in Arizona, 
Gives information about amount of milk and 
butterfat produced by each dairy in the test 
as well as results on individual cows, 


2.13 Farmers **Feeding Dairy Cattle (1962) 32 pp. 42 
(Supersedes Farmers Bulletin 1626, Feeding 
Dairy Cows.) 
Explains the feeding needs of dairy cattle, 
the types of feeds, and methods of feeding 
both forage and concentrates, 
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File Publica- 


No. tion No, Title Source 
2.14 *Judging Registered Rolstein-Friesian 18 


Cattle (1963) 24 pp. 

This publication includes a scorecard for 
judging dairy cows and bulls, with pictures 
to illustrate important points, 


2.15 Bulletin **A Milker's Manual (1965) 56 pp. ? 
A-37 
2.15 “Milking for Profit (1964) 19 pp. 27 
(35¢ each) 


This booklet points out 18 ways to profit- 
able "cowmanship."" These rules involve 
the actual milking procedures needed for 
good management. 


2.23 Tech. Cost Analysis of Fluid Milk Processing and 10 
Bull. 86 Distribution in Colorado (1964) 30 pp. 
The bulletin deals with the relationship 
between size of plant and unit processing 
costs, the unit distribution costs for both 
a wholesale and retail delivery route, and 
the total costs of dairy products delivered 
to the customer. 


3.11 **Disston Saw, Tool and File Manual (1963) 63 pp. 30 
This booklet describes briefly some of the 


more important tools used by the crafts- 
worker, how to use these tools to the best 
advantage, and how to care for them and keep 
them in good serviceable condition, 


3.11 *Educational Charts (no date) 6 charts, 30 
The charts include information on how to 
use a hand saw, how it cuts, hack saw chart, 
choosing and using a file, turning chisels, 
and special all-purpose saws. Although 
these charts are commercial, they contain 
excellent pictures, 


3,11 How to Select and Apply Steel Roofing on 33 
Farm Buildings (no date) 28 pp. 


Illustrated booklet explaining how to select, 
lay, care for, and paint steel roofing 
material. Also shows safety practices. 


File Publica- 


No, tion No, Title Source 
3013 Home and Equipment for Cooling Your Home (1964) 8 pp. 42 
Garden This bulletin discusses four ways to cool 


Bull. 100 a house, i,e., with fans, water, air con- 
ditioner, and a heat pump. 


3.13 *Planning Water Systems for Farm and Home 34 
(revised 1963) 105 pp. ($2.60 single copy) 


Combines practical information from several 
different specialized fields into one book 
for those interested in the overall problem 
of a properly installed farm water system. 
Includes information on water needs, possible 
water cources, purification, water condition~- 
ing, selecting a water system to meet particu~ 
lar needs, where to place water outlets, how 
to meet pollution problems, what weather pro- 
tection to provide, what size and type pipe 
to use, and what wiring to use. Film strip 
available, 


3.15 *Building Farm Fences (revised 1962) 36 pp. 34 
(80¢ single copy) 
Gives step~by-step procedures for building 
woven-wire fences, barbed-wire fences, 
movable fences (including electric), and 
board fences, Shows how to provide light- 
ning protection, and fence across gullies, 
streams, and marshes, Each step is illus- 
trated so instructions can be easily followed, 
Film strip available, 


3,16 Circular “Home Storage of Vegetables (1965) 8 pp. 7 
213 
3.16 Circular How to Process Your Ripe or Green Home-Grown 7 
233 Olives (revised 1965) 7 pp. 
3.17 Plans for Four Projects on Your Farm (1965) 27 


folded sheet. 

This folder contains plans for used baler- 

twine back~rubber, salt and mineral feeder, 
: covered feedlot bunks, and livestock shade, 


3.2 *#hat You Should Know About Farm Tires 17 
A general booklet about tire fundamentals, 


proper tire maintenance, safety, with load 
and inflation tables. 
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3,25 


3,27 


3.28 


3.31 
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Publica- 
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Misc. Pub, 
810 


Leaflet 
470 


Farmers 
Bull. 2177 


Tech, 
Bull. 83 


Popular 
Bull. 5228S 


Title Source 
Farm Silos (1964) 28 pp. 42 


This bulletin deals with the various types of silos, 
general construction methods for each type, including 
foundations, walls, roofs, chutes, and wall treatment. 


Mr, Field Crops Producer: It Pays to Use Chemicals 42 
Safely (slightly revised 1964) 


This leaflet tells the reasons for using chemicals 
and how to use them safely. 


*kSingle-Phase Electric Motors for Farm Use (1964) 42 


24 pp. 

Explanation about all types of single-phase motors, 
Selection, installation, motor protection and 
eervicing are all included. 


*Standby Electric Power Equipment for the Farm 42 
(1965) 8 pp. 
Discusses standby electric power equipment (generator) 
for the farm--type, size, installation, and operation, 


Tune-Up Manual (1962) 36 pp. ($1,00 single copy) 19 
A well-illustrated manual describing fundamental 
principles and troubleshooting of ignition and 
carburetion systems. Testing equipment and tune-up 
Procedures are explained, 


*Parm Tractor Tune-Up and Service Guide (revised 1964) 34 
19 PP. ($1.85 single copy) 

A complete reference for on~the-farm tractor mainte- 
nance, giving critical adjustment data and lubrication 
recormendations, Includes maintenance information for 
gasoline, diesel, and LP Gas standard farm tractors 

built since 1948, 


Evaluation of Colorado Clay for Sealing Purposes 10 
(1964) 36 pp. 

This bulletin's purpose is to evatuate 321 samples 

of clay and 132 clay installations in canals and 

ponds, Various methods are expounded, with complete 

cost data for evaluation. 


Mleed Seed and Trash Scveens for Irrigation Water 10 
Excellent bulletin for those who are interested in 
removing trash and weed seed from irrigation water, 
Explains the many different possible ways of accom- 
plishing this job, 


No. 
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5.56 


3.59 


3.60 


: 3.61 


4,1 


tion No, Title Source 


Farm Welding Electrodes (1964) 23 
This chart gives the description of different 


Lincoln electrodes and how they are used, 


*Cement_and Concrete Reference Book (1964) 137 pp. 31 


A complete handbook on how to make and use concrete, 
whether you are building a bridge or a sidewalk. 


*kRecommended Practices for Laying Concrete Block 31 
(1963) 16 pp. 
This booklet illustrates and describes some practices 
in building a concrete block wall which experienced 
masons are following and which will result in the 
highest type of workmanship. 


*Electrical Rquipment You Can Build (no date) 31 pp. 47 
This booklet illustrates more than 50 suggested pieces 


of farm and home electrical equipment which can easily 
be constructed, 


Circular **Household Equipment-~Its Care and Repair 7 
142 (reprinted 1965) 40 pp. 


Farmers **Simple Plumbing Repairs for the Home and Farmstead 42 
Bull. 2202 (1964) 16 pp. 


This bulletin explains repair of water faucets, valves, 
leaks in pipes and tanks, and water closets, It also 
explains how to handle “water hammer," frozen pipes, 
and clogged drains. Tools and spare parte are listed, 


Farmers § **Rope on the Farm (1964) 16 pp. 42 
Bull. 2130 A revised edition. Very little change 


*How to Use Hand Tools (no date) 36 pp. 11 
This booklet contains information on mechanical hand 
tools with useful how-to-do-it ideas, proper selection, 
use, and care of tools, 


*Manual_ of Carpentry (1958) 65 pp. 43 
This manual provides a quick-reference source of 


fundamental carpentry, tools, and materials knowledge, 
In addition, useful information is incorporated i 
various tables, : 


*Fact Book of U,S, Agriculture (revised 1965) 169 pp. 42 


This book was designed as a reference for anyone who 
talks about agriculture, Chapters include agriculture 
and changing times, use of agricultural land, farm 
production, income and cost, etc, 


File 
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4.4 


4.4 


4.4 


4,42 
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4.5 
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Publica=- 
tion No. 


Bulletin 
A-38 


Educ, 
Circ, 18 


Misc. 
Pub, 705 


Ag. Ec, 
Report 49 


Ag. Info, 


Bull, 290 


Statistical 


Bull, 233 


Tech, 
Bull, 154 


Farmers 


Bull. 2137 


Leaflet 
510 


Tech. 
Bull. 161 


Bulletin 
A-35 


Title Source 
*kArizona Agriculture 1965 (1965) 30 pp, 7 
“How _to Start a Cooperative (1965) 18 pp. 38 


This circular is intended to be a simple guide t 
groups interested in a step~by-step approach to 
organizing a cooperative, 


*A_ Graphic Summary of World Agriculture (1964) 63 pp. 42 


Includes maps and charts showing the worldwide 
distribution of vegetation, cropland, population, 
food crops, livestock, and oil crops, 


Our _100,000 Biggest Farms and Their Relative Position 42 


in American Agriculture (1964) 28 pp. 
Filled with charts, graphs, and tables, Information 


is for periud 1949-59, 


The Balance Sheet of Agriculture 1964 (1964) 24 pp, 40 
This bulletin brings together the assets and liabilities 


of agriculture as though it were one large enterprise, 


Changes in Farm Production and Efficiency 42 


(revised 1964) 50 pp, 

This is an annual publication designed specifically 

to present major statistical series on farm production, 
production inputs, and efficiency, 


*Farm Machinery Cost in the Western States (1964) 7 


91 pp, 


*Lables for Estimating Costs of Owning and Operatin 7 


Farm Machinery (published by U.A. & U.S.D.A, 
March 1965) 


**Insurance Facts for Farmers (slightly revised 1963) 42 


20 pp. 
This bulletin describes fully the types and kinds of 
insurance available and when snd what to buy, 


Zoning for Rural Areas (1962) folded sheet, 42 


This folder explains why, when, and how to zone 
tural areas, 


Political Interest _in Agricultural Exports Surplus 7 
Disposal Through Public Law 480 (1964) 60 pp. 


*Arizona Range Resources--J[ Yavapai County 7 


(reprint 1964) 55 pp, 
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5.9 


5.1 


5,2 
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6.0 


6,02 


6,10 


6.10 


Publica- 
tion No, 


Farmers 
Bull. 2180 


Bulletin 
Au34 


Special 
Cire. 93 


PA-637 


Bulletin 
A-G 


Bulletin 
460-A 


Farmers 
Bull. 2201 


Title Sou.ce 


Equipment for Clearing Brush From Land (slightly 42 
revised 1963) 12 pp, 


This bulletin describes some common types of equip~ 
ment used to clear brush-~-small, medium, or large-- 
from areas of various sizes. 


*Forage Production on Arizona Ranges--III Mohave County 7 
(1964) 77 pp. 


“from Brush to Grass (1963) 8 pp, 9 
This booklet points out some ways mechanical brush 
control gets water management off to a good start, 
making such programs a practical answer to reclaiming 
depleted range, 


Pest of Young Conifers (1964) folded sheet 47 


Contains names, clues, identification, injury, and 
controls of insect, disease, and animal rest of 
young conifers, 


“that Is a Ranch Conservation Plan? (1964) 8 pp. 41 
A general bulletin outlining the essential steps of 
planning: appraisal of resources, physical problens, 
alternative practices, and evaluation of treatments. 
Gives an example of a western ranch conservation plan. 


*#Field Crop Varieties for Arizona (1965) 23 pp. 7 
*Guide to Chemical Control of Plant Diseases in in 


Colorado (1965) 24 pp. 

General guide to controlling plant diseases by the 

use of chemicals, including seed treatment, foliage 
protectants, soil treatment, and chemicals for flowers. 


*Field and Seed Crops: Usual Planting and Harvesting 42 
Dates by States in Principal Producing Areas (1965) 
84 pp. 


This ceport contains information on the usual planting 
and harvesting dates for major field and seed crops. 
Information is arranged by states. In addition, dot 
maps show major areas of production and isomaps show 
periods of planting and harvesting. 


Growing Ginseng (1964) 11 pp. 42 
A general cultural breakdown of another crop for cool 
areas. 
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File Publica~ 


No, tion No. Title Source 
6,11 Farmers *Controlling Dodder in Alfalfa (1965) 16 pp. 42 


Bull, 2211 An extensive bulletin on controlling dodder in the 
seed and hay crop with suggested cultural practices, 


6,112 Leaflet The Pea Aphid on Alfalfa--How to Control It (1964) 42 
529 This leaflet describes the damage to alfalfa, 


appearance and development, and control with 
insecticides of the pea aphid. 


6.12 Bulletin **Barley in Arizona (revised 1965) 19 pp. 7 
A~-15 
6,13 Cotton Production--Mechanization (1965) 28 pp, 25 


This publication contains the proceedings of the 1965 
Beltwide cotton production-mechanization conference, 
Much of this information could be used for reference, 


6.132 Bulletin ‘Chemical Control of Annual Weeds in Cotton 7 
A~28 {revised 1963) 12 pp. 
6,132 Misc, *The Classification of Cotton (1965) 53 pp. 42 
Pub, 310 An excellent bulletin on the grading of cotton; very 
complete, 
6.134 Farmers *Controlling the Pink Bollworm on Cotton (1965) 42 


Bull, 2207 12 pp, 
This bulletin presents the occurrence, development 
and habits, nature of damage, and control measures 
of pink bollworms on cotton, 


6,134 *kCotton Diseases and Their Control (1965) 15 pp, 25 
A very colorful bulletin on cotton disease, including 
most of the prevalent diseases attacking cotton. 


6,134 *1965--Cotton Pest Control Guide (1965) 33 pp. 25 


This publication contains information on insect 
control, cottonseed treatment, chemical weed control, 
and harvest~aid chemicals, 


6.134 Tech, Lygus Bug Injury to Presquaring Cotton (1964) 28 pp. 7 
Bull, 166 

6,134 Bulletin **Protect the Cotton Plant From Insect Injury 7 
A~26 {revised 1965) 20 pp, : 

6,135 Western Cotton Production (1965) 24 pp. 25 


Summary of the proceedings of the Western Cotton 
Production Conference held in Lubbock, Texas, in 
1965, 
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Ag. Hand- 
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Leaflet 
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Circular 
122 


Home and 
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Bull. 67 
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Bull. 61 


PNW Bull. 
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Leaflet 
220 


Folder 
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Circular 
282 


Bulletin 
A~33 


Circular 
247 


Farmers 
Bull. 1897 
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Title Source 


*Insects Affecting Sugarbeets Grown for Seed 37 
(1963) 29 pp. 


A comprehensive booklet containing pictures and 
descriptions of foliag: feeders, seed feeders, and 
virus vectors. 


*Blectric Heating of Hotbeds (1964) 8 pp. 42 
A good general bulletin on the hows 2nd whys of 


heating hotbeds with electricity. 


*kControl Vegetable Garden Insects (revised 1964) 7 
15 PPe 


*Insects_and Related Pests of House Plants 42 
(slightly revised 1964) 16 pp. 
Tells how to recognize and control the most common 
insects and related pests that attack plants in 
homes and home greenhouses, 


**kLawn Diseases--How to Control Them (revised 1964) 42 
16 pp. 
This bulletin will help solve lawn disease problems, 
Only the most common diseases are discussed. Tllus- 
trated with color pictures. 


*eGrafting Fruit Trees (1965) 18 pp. 45 
An excellent bulletin which discusses grafting tools 
and these grafts: cleft, side, bridge, inarch, veneer, 
whip, and budding. Contains pictures and illustrations. 


Storage of Vegetable Seeds (slightly revised 1964) 42 
8 PPe 

This leaflet explains the general principles of seed 
storage, moisture content of seeds, and the viability 

of seed under various storage conditions, 


**Strawberries in Arizona Gardens (1965) 15 pp. ? 
*4éome Citrus in Arizona (revised 1964) 16 pp. 7 : 
*4#Growing Grapes in Arizona (1964) 24 pp. 7 
**Pecans in Arizona (revised 1964) 15 pp. 7 
Establishing and Managing Young Apple Orchards 42 


(1964) 29 pp. 

This is a slight revision of 2 previous bulletin. 
Includes importance of young orchards, selection 
of site planning end planting, and pruning. 


File Publica- 


No, tion No, Title Source 

7.2 Circular ‘**Arizona Home Gardening (revised 1964) 40 pp. 7 
130 

7,2 Home and ‘**Suburban and Farm Vegetable Gardens (1964) 46 pp. 42 : 
Garden A good general bulletin on vegetable gardening, 
Bull, 9 including material on site, preparation, equipment, . 


planning, seed, plants, care, time of planting, and 
culture of special crops, 


7,23 Farmers Sugarbeet Culture in the North Central States 42 
Bull, 2060 (revised 1964) 41 pp. 


A complete bulletin on sugarbeet culture, many of 
which principles will apply to Arizona, 


7.25 USDA Ag. *Commercial Potato Production (1964) 59 pp. 37 
Res, Svc, This publication covers the production of potatoes 
Handbook from the history of potatoes through potatoes for 


267 special purposes, 
7,27 Parmers *Controlling Tomato Diseases (1964) 12 pp. 42 


Bull. 2200 This bulletin describes the most common diseases that 
affect tomatoes and the four general control methods 
used, Pictures are used to illustrate disease symptoms. 


7.28 Leaflet datermelons for the Garden (1964) 8 pp, 42 
528 This leaflet explains varieties, fertilizers, cultural 
practices, and pest control of watermelon. 


73 *WWour Best Guide to Better Gardening~-Pocket Garden 14 
Guide (1963) 72 pp. 
This comprehensive booklet includes information on 


classes of plants, soils, fertilizers, pests and 
diseases, propagation, seasonality, flowers and 
flowering shrubs, lawns and ground covers, and fruit 
trees, It includes detailed cultural practices of 
specific western landscaping plants, 


7,31 Ag, Hand- Evaluation of Bermuda Grass Varieties for General 42 
book 270 Purpose Turf (1964) 54 pp. 
A good general bulletin on Bermuda grass, including 
classification, description of species, establishing 
a turf, and fertilizing. 


7.31 Circular *Flowers for Northern Arizona (revised 1964) 24 pp, 7 


242 
7,31 Leaflet Gardenia Culture (slightly revised 1965) 8 pp, 4&2 
199 A general leaflet about outdoor, greenhouse, and 


home culture of gardenias, Includes common pests 
and controls, 


15 
Pile Publica- 
No. tion No. Title Source 
7,31 **1964 Report on Turfgrass Research (1964) 28 pp. 7 
. 7.32 Bulletin ‘**Natiye Trees and Shrubs for Landscaping for Use in 7 
A-29 Southern Arizona (reprinted 1964) 15 pp. 
s 7,32 Bulletin ‘**Pruning Hedges. Shrubs and Trees (revised 1964) 7 
A-8 20 pp. 
7,32 Fosder 103 Rose Varieties for Arizona~-1965 (1964) 6 pp. 7 
8.11 Leaflet *Shade and Water for the Honey Bee Colony (1964) 8 pp. 42 
530 This leaflet describes different types of shades and 
watering devices for bees raised under high temperature 
conditions, 
8,11 Station Using Alkali and Leafcutting Bees to Pollinate 45 
Circ, 442 Alfalfa (1964) & pp, 
This bulletin explains life history and management 
of wild bees. 
8,13 Farmers *Selecting and Operating Beekeeping Equipment 42 
Bulletin (1965) 24 pp, 
2204 This bulletin indicates the main items of equipment 
needed in the honey house and apiary, Commercial 
and homemade equipment is discussed, 
8.2 USDA *Cockroaches~-How to Control Them (1964) 8 pp. 42 
Leaflet This leaflet gives general control measures for 
430 cockroaches, 
8,2 Ext, Household Insects and Their Control (1964) 19 pp, 45 


Bull. 472 This bulletin deals with the common household pests; 
it includes black and white drawings of external 
features; Lists general methods of control, 


8.4 Bulletin **Arizona Insect Control Recommendations (1964) 67 pp. 7 


Aw-14 
8.4 Bulletin **Control Insects of Flowers, Shrubs and Shade Trees 7 ‘ 
A-18 (revised 1964) 16 pp, 
This handy guide will be useful in making recommen- 


dations about control measures to fruit growers, 
vegetable growers, dairymen, lawn spraymen, nursery- 
men, pest control operators, and all others interested 
in insect control, 
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16 
Publica- 
tion No, Title Source 
Farmers Grasshopper Control (1964) 12 pp. 42 
Bulletin A general bulletin which discusses control measures, 
2193 rates, and application procedures. Companion to 

Ag. Info, Bull, 287. 

Pamphlet “Use Farm and Home Chemicals Safely (1964) 16 pp. 21 
309 Good general pamphlet on safe use of chemicals, includ- 


ing methods of treatment, toxic dosage, how sold, type 
of carrier, common usage, and type of chemical. 


Ag. Info. Grasshoppers--Their Habits and Damage (1964) 28 pp. 42 
Bull. 287 This bulletin was designed to assist agricultural 


leaders, It describes the damage grasshoppers do; 

what different species look like; how they develop 

and where and how they live; explains how outbreaks 
occur so that effective controls may be found. 


Farmers *kFarm Poultry Management (1964) 32 pp. 42 
Bull. 2197 A comprehensive bulletin explaining profitability, 
farm laying flock, housing, equipment, feed snd water, 
brooding, pullets, egg and meat production, diseases, 
parasites, and pests of farm poultry. Well written, 
with practical information for starting and maintaining 
@ poultry enterprise. Supersedes Farmers Bulletin 1524. 


Leaflet *Intestinal Coccidiosis of Chickens--How to Control It 42 
402 (slightly revised 1964) folded sheet. 


This leaflet explains how chickens get intestinal coc~- 
cidiosis, what to look for, getting a diagnosis, 
handling an outbreak, and prevention. 


Leaflet Poultry Mites~-How to Control Them (revised 1964) 42 
383 folded sheet, 


A leaflet with specific controls and methods of appli- 


cation, 
Bulletin **Minimum Tillage in the Southwest (1965) 16 pp. 7 
A-39 
Ag, Info. **Salt Tolerance of Plants (1964) 23 pp. 42 


Bull, 283 A semitechnical bulletin explaining salinity, how 
it is measured, its effect on plants, tolerance data, 
effects on crop quality and composition, and manage~- 
ment in relation to control. 


Bull. A-11 **Soil Management (revised 1964) 18 pp. 7 


Folder 107 “Fertilizer Recommendations for Arizona (1964) folded 7 
sheet, 
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Publica~ 
tion No, Title Source 
Bulletin **Soil Organic Matter (1965) 20 pp. 7 
A-40 Replaces Bulletin 240, 
*Soils of the Western United States (1964) 69 pp. 45 


This publication reports on the occurrence and distri- 
bution of soils in the 11 western states, It consists 
of a generalized soil association map and an explana~ 
tory text. The text describes 36 great soil groups 
and 8 miscellaneous land types which occur in the 
Western Region, Their occurrence and distribution and 
their relationships to physiography, climate and 
vegetation are discussed, 


Bulletin **Chemical Weed Control Recommendations for Irrigated 7 


A-1 Areas of Arizona (revised 1965) 18 pp. 
Bulletin Weeds of Colorado (1964) 218 pp. 1¢ 
514-S This bulletin is very similar to the one published at 


University of Arizona (Circular 265), 


Farmers *Chemical Control of Brush and Trees (1964) 23 pp. 42 
Bull, 2158 Contained within this bulletin are kinds of herbicides, 


ways to kill plants, methods of application, selecting 
herbicides, cleaning spray equipment, and susceptibility 
of plants to herbicides, 


Farmers *eSixteen Plants Poisonous to Livestock in the Western 42 
Bull, 2106 States (slightly revised 1964) 49 pp, 
This is a revision of a bulletin by the same name, 
It has color pictures showing the 16 poisonous plants, 
how they affect livestock, and some general preventative 
measures, 


Youth Leadership and Group Effectiveness (1961) 14 pp, 22 
An illustrated monograph describing actions of groups 


and patterns of positive leadership. 


PNW Ext. Family Communication (1964) 12 pp. 28 
Pub, 61 This pamphlet discusses word and action communications 


and how to improve then, 


Future Farmers of America anization~-Questions 35 
and Answers (1965) 23 pp. 
This publication is @ compilation of questions and 
answers about the FFA progran, 


Ag. Info, *More Wildlife Through Soil and Water Conservation 41 
Bull. 175 (slightly revised 1963) 15 pp. 


Tells how farmers and ranchers can, through conservation, 
produce more of a wildlife "crop," 
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Publica- 
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New Opportunity in Soil _ and Water Conservation for 1 
Farmers and Contractors (no date) 23 pp. 


Pictures and words are used to explain conservation 
activity in the Small Watershed Program, contracting 
and farming practices. The use of heavy equipment 
is stressed, 


Agriculture Conservation Program--Summary by States 42 
(1964) 71 pp. 

This is the annual summary of the Conservation Program 
by States, 


U.S.D.A. **Soil and Water Conservation Activities for Boy Scouts 42 
PA-348 (1964) 30 pp. 
This publication is a good teacher-helper as it ex- 
plains a number of simple classroom demonstrations 
in soil conservation. 


Leaflet *Replenishing Underground Water Supplies (1964) 8 pp. 42 
452 A general leaflet explaining some of the methods 


being used to recharge underground water supplies, 


*American Welding Society~-Publication Order Form 1 
(1964) folded sheet, 


A list of publications available in fundamentals, 
inspection, process, and industrial applications of 
welding, 


*Arc Welding Education (no date) folded sheet. 23 
Contains list of teaching aids and film strips 
that would be helpful in teaching arc welding. 


Folder 68 ‘**Arizona Farm and Home Publications (revised 1965) 7 
6 PP. 


Available Reports and Publications of the Agricultural 42 
Stabilization and Conservation Service (1964) 7 pp. 


Latest list of ASCS related publications and films, 


Misc. *A_ Consumer's Guide to U.S.D,A. Services (1964) 49 pp. 42 
Pub. 959 Contains general information about the U.S.D.A. 


services to the consumer in food shopping, cooking, 
health, clothing, house and home, pest control, garden- 
ing, recreation, family finances, and emergencies, It 
provides a list of bulletins available in each area, 


*Free Booklets and Films (1963) 10 pp. 36 
Selected list of industry and company literature and 


films by Swift & Co, Also contains list of teaching 
material offered by American Meat Institute and 
National Livestock and Meat Board. 


19 


File Publica- 


No, tion No. Title Source 
14.1 *How to Obtain General Motors Educational Aids 16 


(no date) folded sheet. 
A list of booklets, charts, and films on vocational, 
economic, and guidance aspects of mechanics. 


14,1 *Publication and Film Catalog of Meat (1964) 25 pp. 26 
Complete price list of teaching aids on meats. 


14,1 *Southern Association for Agricultural Engineering and 3% 


Vocational Agriculture--Publications and Filmstrips 
(1965) 20 pp. 

A list of up-to-date farm mechanics booklets and filme 
strips with their descriptions and prices. 


14.2 *Catalog of Educational Material on Cotton and Cotton 25 
Products (1964) 37 pp. 
Charts, pamphlets, booklets, books, motion pictures, 
and other visual aids on cotton and cotton products 
are described in this catalog which is published annually. 


14.2 Ag. Hand- ‘Handbook of Agricultural Charts (1964) 164 pp. 42 
book 275 This lists available charts from U.S.D.A. It states 
that the charts are in the form of black and white 
slides and glossy prints only. 


14.2 Tesching Aids (1964) single sheet. 1 
Contains a list of A~C teaching aids. Commercial 
products is the main theme, 


14,3 , *Educational Film Service (1964) 3 pp. 1 
A list of current product films~-good for agricultural 
mechanics and plant science courses. 


14.3 Educational Materials (no date) folded sheet. 12 
A list of filmstrips, movies, and teaching aids avail~ 
able from DeKalb, 


14.3 U.S.DA. *Films of the U,S.D.A. (1964) 87 pp. 42 
Handbook 14 Here, in a catalog of more than 300 titles, is a film 
on almost every important subject in agriculture. 


14,3 *k16mm Sound Motion Picture Available From Farm Film 15 
Foundation (1965) 14 pp. 
This publication contains a list of films on agriculture. 
All are free of charge except for return postage. 


14.3 *A Treasure Chest of Audio-Visual Ideas (1961) 22 pp. 44 
Presents steps in skillful use of films, ways to use 
films, how to train projecticnists, and sources of 
AeV information, 
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File Publica- 
No, tion No, Title Source 
14.4 *Farm Safety Check List (no date) folded sheet, 20 


Check lists on ladders, animals, machinery, hand 
tools, trees, home, vehicles, and work areas, 


14.4 Farmers *$afe Use and Storage of Flammable Liquids and Gases 42 
Bull. 2156 on the Farm (slightly revised 1964) 16 pp. 


How to use various flammable liquids, their proper 
storage, and how to extinguish small fires is the 
theme of this bulletin, 


14.41 Circular *Plan to Meet Emergencies (1964) 14 pp. 47 
632 A good general bulletin explaining how to protect 


yourself against fires, tornadoes, fallout, and 
other emergencies, 


14 .42 *Your Guide for the Safe Use and Care of Hand Tools 8 


This is a brief booklet on safe practices for wood 
and metal hand tools, 


14.42 *Your Guide to Safety in Woodworking Shops (1963) 8 
27 Pp. 


Illustrates safety procedures on hand and power wood- 
working tools. 


14.6 Feed Manufacturing Industry (1964) 21 pp. 3 
Explains the growth, service, and importance of the 
feed industry. 


14.6 Fifty Million Tons of Opportunity in Tomorrow's Animal 3 
Agriculture (no date) 15 pp. 
This bulletin presents seven major career areas of the 
feed industry. 


14.6 Misc. *A Job With the Forest Service--A Guide to Nonprofes- 39 
Pub. 843 sional Employment (1964) 13 pp. 


Contains description, qualification, schooling, and 
salaries of nonprofessional forestry personnel. Also 
furnishes addresses for further information. 


14.6 *Let's Talk About a Poultry Science Career (no date) 32 
folded sheet, 


This folder indicates the career opportunities in 
poultry genetics, nutrition, pharmaceuticals, engineer- 
ing, production, and agri-business. 
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Publica- 
tion No, Title Source 


**Qpportunities for You in Agricultural Education 25 
(1965) folied sheet, (5¢ per copy) 


Explains the qualifications, training, and opportunity 
for individuals in Agricultural Education. Very good 
for guidance, 


*Opportunities in the Welding Industry (revised 1963) 6 
23 pp. 
This publication describes the education needed, wages 
received, and opportunities in various jobs in the 
welding industry. This would be good for guidance, 


*4sThreads of Life (1964) 16 pp. 24 
A well-illustrated booklet on the career field of 
agricultural science. It contains a series of research 
questions and the biological scientist's answers to 
them, Job opportunities and preparation for them 
through the land-grant college system is the major 
theme of this publication, 
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INTRODUCTION © 


INTRODUCTION TO FUNDAMENTALS 
OF 


FIRE BEHAVIOR 


This introductory course is designed to teach you, the fireman, fundamental 
fire behavior terms and concepts. This is important to you because successful 
firefighting is based on a knowledge of fire behavior. Why does a fre bum 
fast? Why does it slow down? Why does it bum intensely at times? Why 
does it burn faster in one direction than another? You must know the answers 
to questions such as these to be an effective firefighter. 


There are many reasons for fires acting as they do. When you finish this 
course you will know the primary factors which influence the start and spread of 
fire. Yow will leam about combustion, the fire triangle, heat transfer, and how 
weather, fuel, and terrain affect fire behavior. Keep in mind, however, this is 
only a beginning course; it needs to be followed with additional fire behavior 
training. 


The information presented here makes use of a powerful new training approach, 
programed leaming. Small amounts of information are presented in logical 
sequence and you will make frequent written responses. 


lt will take you about 114 to 2 haurs to complete this course. Before starting, 
keep in mind the definition of fire behavior, “the manner in which fuel ignites, 
flame develops, and fire spreads.” 


Merle S. Lowden 
Director, Division Fire Control 
US. Forest Service 


HOW TO USE THIS BOOK 


This is a programed course which allows each person to leam at his own 
f individual rate. lt is presented in a series of small steps called ‘Frames.” | 
| frame will present information and ask a question. The answer to the 
question will appear on the next page. 


ed 
=a 


illustration. 


2. Write your answer to the question on the answer sheet or on a different 

piece of perzr. Your answer must be written. If there is a blank, 

write the missing word, If you are asked to make a choice of several 

answers, write the letter of your choice. Follow all instructions in 
answering the questions. 


. To use this book, read the information and question, and look at the | | 
H 
1 
! 


Matcl 


. After you have written your answer, tum the page fo reveal the comect 
answer in the shaded portion of the next page. 


4. Compare your answer with the correct answer. 


wr 


. Now continue with the next frame. 


page, then through to second row of frames and continue until you 
finish the bottom sow of frames. 


7. Each frame is numbered. The correct answer to the frame (on the next 
next page) bears the same number. To be sure that you are reading 
the frames in the proper ordes, start with Frame 1 and continue to 
Frames 2, 3, 4, etc., until the course is complete. 


| 

| 6. There are five frames per page. Read through the top frames of each | 
- | 

J 

i 


A Summarized Reference is provided at the end of this couse. ft may be | 
! readily refered to as a review when you have completed the course. ' 
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{a) 16 
(b} heated 


And, as we have said, oxygen a’ ne 
cannot produce combustion ~~~ 
there must be some 


present. XG 
olso print it here 


We wil! first discuss DIRECT APPLICATION OF FLAME. 


A lit match is on example 
of a DIRECT APPLICATION 
OF 


We have said that WIND brings 
to support combustion. In oddition: 


(0) WIND produces a pressure due to 
its speed. 

(b) WIND pressure can increase 
burning in one direction. 


If a fire begins at the bottom of a slope, 
what size of burn will be produced in 
most cases? 


> eae ceeeerteres re 
(a) large (b} small (c) none one oer 
(d) not possible to say erent ere saeco 


rf 


at 


in addition to FUEL, to have combustion 


we must also have oxygen. The FUEL 
will burn only if oxygen is present. 


GO TO NEXT FRAME 


(a) complete ‘‘1is FIRE TRIANGLE. 
(b) the break shows that a wbeionce 


must be at TEMP- 
ERATURE or it will not start to 
combust and to burn. 
(c) once a substance is burning by 
itself, the which is 
produced will be sufficient for 


the fire to continue. 


Now we see why WIND is important. 

It is a movement af , and this 
contains which 

supports ° 


Loe. the Fire Triangle above 


| SIZE OF FUELS | 


In the Forest Service we think of 


Yes, forest fuels are either 
or 


EXPOSURE 


(a) Northern is the 


(b) Side of a hill is often called the 
is the . 

(c) During ths year, th 
dangerous. 


SIZE OF FUELS os being —=—_$—_——»- IS, 
Hl EAVY 


of a hill facing to the 
; side of a canyon 


exposure is most 


’ THE FIRE TRIANGLE 


In order to have COMBUSTION, 


‘ and 


are needed. 


The small log is heated with a match. 
CIRCLE ONE 
{a) the log will burst into flame. 
{b) the log will burn for a few moments with 
a good flame and then be extinguished. 
(c) the bog will not burn because the match 
loses all of its heat in the air. 
{d) the log will net burn since the heat will 
be absorbed along the log. 


OF all the things making up weather, 
the one which changes most often and 


most quickly is 


es TO NEXT FRAME 


Here are relative humidity readings. Circle the ones considered 
dangerous for fire conditions. 


POSD Oe 


ia) {d) (c) (d) {e) (#) (9) 


Ta 
The heat from the sun raises the 
temperature of the ground and aerial 
fuel. This heat reduces the 
in the fuel, which then evaporates 
into the ai-. 
southwestern 
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Here is a diagram marked FUEL. 
Substances which burn are 
called . 


This match will not produce enough 
heat to cause the smalf log to ‘. 
There: isn't enough heat to bring the 

fog up to its : 


The thing which changes most in 
weather is the ° 


(a) Forest fuels when heated jose ‘ 
(b} Water vapor in air is als. called . 
(c) Air with little water vapor is air. 


(d) Ory oir has o relative humidity. 


In the Forest Service, there is a rule 
which states 


FIRE BURNS FASTEST UPHILL 


In fact, on a steep slope it burns up- 
hill 16 times faster than downhill. ~. 


~~ 
fiat 


GO TO NEXT FRAME 


It is never possible to have combustior: with- 
out fuel. 


What do we coll substonces which burn? 


Here ae three wooce:. boards. The 
same heat is opplied for the some time. 


Board will probably combust ond 
contirue to burn without ony 
from enether source. 


You may think of WIND as a move= 
ment of air. This 

of moy be in an direction, 
UP” DOWN or SIDEWAYS : 


(c} Dangerous conditions exist in wooded areas when relotive humidity 
is below 


{b) Air is octuali Aen the relative humidity is 95%. 


Think ebout the remarkable speed of fire 
uphill. It bums 1€ times faster going up 
the slope than if it burned down the slope. 


Can you think of the two main reasons for 
this? Write: = 


ir @ 


Er oe 
oe es, yet ite 8 
Hea he 


et. ° eg” 


pF, 


sixes and heats 


by convection to 


ignition tampera- 


In order to have conbustion, we have 
learned that one thing we must hove 


Board will probably not burn 
becouse the from the match 
will be carried away due to the 
size of the board. 


Air can move in direction. 
WIND is really a movement of 

Air contains whichis 
part of the Fire Triangle. 


Let us now consider FOREST FUELS. 


FOREST FUEL FACTORS 
C1) Size of Fuels 


@) Asrangement 


@ _ Volume GO TO NEXT FRAME 


Fill in the events on the diagram 
start?ng with @ 


In addition to FUEL, to hove combustion 
we must also have oxygen. The FUEL 
will burn only if oxygen is present. 


GO TO NEXT FRAME 


(a) complete ‘his FIRE TRIANGLE. 
(b) the break shows that a subs'ance 

must be at TEMP~ 

ERATURE of it will not start to 

combust and to burn. 
(c) once a substance ts burning by 
itself, the which is 
produced will be sufficient for 
the fire ta continue. 


Now we see why WIND is important. 
It is a movement of , and this 
contains which 


| SIZE OF FUELS 


In the Forest Service we think of 
SIZE OF FUELS as being ——————>- 


Yes, forest fuels are either 
or 


EXPOSURE 


(a) Northern is the of a hill facing to the 


(b) Side af a hill is aften cabled the 3 side of a canyon 
is the : 

(c) During tha year, th exposure is most 

dangerous . 


f 


Here ts a substance which is combustible 
catted FUEL. However, it cannot burn 
by itself. To burn, must 


be present. X 
also print woid here 


» «4 


There are five Main SOURCES OF HEAT thot start fires. 
(1) Direct Application of Flame. 
(2) Direct Application of Embers. 
(3) Electrical Arcing. 
(4) Friction. 
(5) Spontaneous Combustion. 
We will study each of these now. 


Examine these WIND directions. Circle thes? 
which show the direction WIND can take. 


Lf SUE 


(F) 


A LIGHT fuel is FAST-BURNING. 
For example... ee eee eee 


One fast-buming forest fuel is These dry LEAVES ore 
leaves. light in weight ond 
FAST BURNING. 


STEEPNESS 
(a) Fire travels about times faster upslope. 


{o} wo side), — (b) On a steep slope, fuel above a fire is 
) slope, slope by the heot of the fire below. 


{c) southwestern 
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{a) 16 
(b) heated 


And, as we have said, oxygen a’ ne 
cannot produce combustion --- 
there must be some 


present. \ 
also print it here 


We wit! first discuss DIRECT APPLICATION OF FLAME. 


A lit match is an example 
of a DIRECT APPLICATION 
OF 


We have said that WIND brings 
fo support combustion. In addition: 


{a) WIND produces a pressure due to 
its speed. 

(b) WIND precsure can increase 
burning in one direction. 


ir se?ght and 


if a fire begins at the bottom of a slope, 
what size of burn will be produced in 
most cases? 


{a} large (b) small {c) none 
(d) not possible to say 


4 


burning. 


rf 


Yes, air 0 


and this supports the 


combustion of 
el print} ., 


This blowtorch indicates that 
one source of Heat is the 
Direct of 


Only one of these burns on flat land would be caused by the WIND 
as shown. Which is it? 


LAKE By 
%; ; Rd) 


Which of the fuels shown are fasbu. 4? If you believe it is 
fasteburning, copy the name next to the . ter. 


W 


TRY GRASS 

o—— ss & 
If o fire begins somewhere midway on a OXYGEN WN 
slope, the burn w’«l be pe 


(smaller, iarger} than if it had started at 
the boftom . 


of 


af 


Fue’ and oxygen alone, when combined, 
do not :esult in fire. 


Something is missing . 
The Fire Triangle is not complete! 


O [O NEXT FRAME 


ete 2 He * glowing embers, blown by she wind, can fall 


Ys Ee ee or some dry leaves and sta:. a fire. 
4 3: ‘ Tha second Source of Heat is DIRECT APPLICATION OF . 
oy 


From this, we may depend upon 
rontrol the shape of the burn. 


The fast-burning fuels ore in weight ~nd cause a 
rapid spread of . They also create heat to raise 
the IGNITION TEMPERATURE of HEAVY fuels. 


© g the thunderstorm shown, @ fire is 

started due to 

near the top ofa steep slope. Within o 
ws - short time, a second fire is observed near 
the bottom of the slope. 


Di 


electrical arcing 


and have to be present. 


A lighted cigarette could ignite a dried 
out sotten log. This would be an examp SS 
of a direct application of , . 


A 


The Fire Triangle is complete when we add / pr) 
In orders for FUEL to burn, both OXYGEN 
— fa 


Here is the wind “eee 
and here is the fire . . 


B 


Under normal conditions, 
where do you believe the 

rks and embers would 
ond? CIRCLE one or 
more letters, 


HEAVY fuels are ususally not fast-burning. HEAVY fuels are 
burning. Once a HEAVY fuel is burning, it ignites 
and produces a great amount of h<at, 


The second fire observed near the bottom 
of the a!sne can best be explained by: 


(a) a second bolt has hit at the bottom. 

{b} sparks and embers are carried to the 
bottom by spotting. 

{c) burning logs and cones roi] to the 
bottom . 

(d} spontaneous heating. 

(e} conduction. 


Combustion occurs only when the Fire 
Triangle is complete. 


Complete all thce parts of this 


FIRE TRIANG LE, ———$--_+{ pri st}———> {20 


in this forest scene, the sider is flicking 
live cigar ashes onto quick-burning fuel. 
This illustrates the DIRECT 

OF 


the condit:on when WIND causes sparks 
and embers to be blown ahead of the 
main fire into unburned fuel is called 
spotting . Such new fires are spot fires. 


GO TO NEXT FRAME 


Which of the fuels shown ore sloweburming? !f you believe it is 
slow-buming, copy the name next to the fetter. 


ee 


‘DRY LEAVES 


@3——$._- #@ —- —— © ——— _ -— -—~ 


Let's concentrate now on hill and canyon fire behavior, since 
the Forest Service is responsible for many large areas which are 
not flat or built-up with man-made structures. 


Fires burn about times faster upslope than down. 


14 CIRCLE THE LETTER WHICH YOU 
BELIEVE BEST ANSWERS THE 


The Fire Triongle consists of FUEL, SVESTION: . 
OXYGEN ond HEAT. Combustion 0. heat comes from surrounding 


is produced when oll three are «tmosphere. : 
present. After the fire hos started, b. heat comes from the fire itself. 
from where does the additionol c. heot comes from some outside 
HEAT come? Select one onswer source . 


ad. heat comes from the oxygen. 
e. none of these. 


from those shown. 


The third SOURCE OF HEAT con occur 
when o high tension power line has 
snopped ond is dangling on the ground. 
This demonstrates fire coused by 
ARCING. 


If WIND blows sparks chead to oreas of unburned 
then it is likely that small fires will start. 


FOREST FUELS 


(a) Light fuels ore “burning. A log is on example of a 
burning fuel. 
- (b) Slow-burning fuels produce amoun’s of 
{a} log during combustion . 
(b) stumps (c) Dry ieaves ore ~burning ond ore 
{d) Sarge timbs (d) Large limbs ore ~burning ond cre 


The octval speed of fire on o slope will depend upon t..> SIZE 
of fuel: fuel will burn faster than fuel. 
It will olso depend upon CONTINUITY: fuel which is patchy 
will burn more than fuel which is . 


Fire results from the proper combin- 
ation of FUEL-+ OXYGEN +HEAT. 
By breaking the Fire Triangle, we 
can stop combustion. One way to 
do this is to reduce HEAT. 


GO TO NEXT FRAME 


the sat correct 
answer 18 $ 


(©) heat comes 
from the fire itself . 


We often think of electric-powered 
equipment in connection with 
electrical arcing. However, 
LIGHTNING produces heat ond 
causes many fires. 


Lightning is a form of 
energy and it produces heat and causes 


Ssdly a WIND increoses over 
the burn. Write what you believe 
could havnen. 


So far we have talked about the speed thot forest zvels bum. 


{a} fast, slow Light ‘sels burn while heavy fuels burn ; 


in addition to SIZE and CONTEINUISY of fuel, we must also 
consider the COMPACTNESS. It the fuel is 


arranged it will have a sma!l amount of mixed 
with it, but if it is arranged, then much more 
will be available for rapid burning. 


ee eo eee - 


To reduce HEAT, the Forest Service LS Pe 


often uses a liquid which is available 
in most places ond is used for washing 
and drinking. is used 

on fires to reduce the HEAT. 


So far we have discussed three SOURCES OF HEAT; (1) direct 
opplication of , (2) direct opplication of 

and (3) arcing. The fourth is hec’ zaused by 
FRICTION. Moving machinery which is not lubricated or 
properly cooled wil! produce heat. 


WIND can couse embers to produce fires. 
When the control line is jumped by “hese fires, then 
has occurred. 


ARRANGEMENT 


The second FOREST FUEL FACTOR that we will consider is 
the ARRANGEMENT of the fuel. By orrangement we mean: 


1. GROUND OR AERIAL... 2. CONTINUITY... 3. COMPACTNZSS 


GO TO NEXT FRAME 


Also, the position wi!l have some control over the speed of 
the fire. Ground fuels will burn thon 
fuels which have a greater oxygen supply. 


One way to reduce HEAT and break the 

Fire Triangle is by applying water. The 

effect of water is te COOL the fuel ond 

lower its temperature. The diagram il- 

lustrates reduction of heat by the process 

of - The RxE TRIANGLE consists of 


Suppose thot a belt drive is used to 
run a piace of m~chinery. The belt 
slips on the pulley. Heat is produced 
due to and a fire can be 
the result. 


flame 
ambers 
electrical 


The Forest Service halts a fire along a fine, However, 
iFa comes up suddenly over the burn, itis possible for 

ond to be blown over the Ene 
causing . this produces res. 


ARRANGEMENT? (1. Ground or Aerial) 


Fuel on the ground is called 
GROUND fuel. 


GROUND fuel does not have much 


movement of gir around and through it. 


Use your pencil and, below the heavy line, CIRCLE the words which 
stand for high-speed, up=slope fires. 


POSITION | size_| CONTINUITY | COMPACTNESS | VOLUME 


ee ta 


Tightly Arranged 
Assiol Uniform Loosely Arranged 


17 


CIRCLE ONE 


Heat can be reduced by (a) app! ying dirt. 


cooling with water. How (b) cooling with water. 
could OXYGEN be {c) clostag the valve end therdiyte- 
removed? moving the fuel. 

(d) none of these. 


“"S [_ 50) The fifth SOURCE OF HEAT is Spontaneous Combustion. 


The dictionary defines this as "coming from 

within, or selfeacting". In this pail of oily 

rogs, we see some paper and wisps of smoke. 

The off, cloth and paper have combined with 

oxygen in the air ta produce combustion which 

caused the fire and smoke. We call this 
combustion . 


. Our study of WEATHER FACTORS we have seen the 
effect of WIND. 


We will now study the effect of TFMPERATURE . 


GO TO NEXT FRAME 


Fuel in the air is called AERIAL fuel. 


AERIAL fuel does allow air to cirelate 
around and through it. 


Air contains ; 


3 ' q 5 ees ary Pa S a See y q ~ BSS Fy 
x be Bet * * pi « ee) at: « 
is et ME oS Se oo gH OL Re , 
Ra ms piss Tee oy Fee ae y 
AS Bl : yogicecs eee 
a el RY os hoe 3 
¥ ‘ 
NS 
: x 
a 
s& or 
RS 
Ee Ye 


a CANYON FIRE BEHAVIOR 


, 

x 
+8 
wy tay 


ee (san ty i During the d- the heaved afr and smoke 
“ mt will this fire, and oxygen will 


fead the fire from (above, 
below). 


; 


=o 


.em 


STMT ag ber eae anl OF OTE oe pane 2 6 ee ote See. 


CIRCLE THE MOST CORRECT ONE 


(a) cooling with water. 


lf OXYGEN can be removed (b) closing the valve af a gas line and 
by epelying dirt, then what thereby removing the fuel. 

con e with FUEL to (c) cleasing with o bulldozer. 

break the Fire Triangle? (d} two of these ore correct. 


Combustion, in which heat is created 
from the fuel itself, ts called 


We must also review our ald friend, 
the Fire Triangle. 


DRAW THE FIRE “RIANGLE ———-—-__-» 


ARRANGEMENT (2. Continu y) 


By CONTINUITY, we megn: 
is the fuel connected —— UNIFORM == 


. « Oris the fuel 
not connected <-- 


A canyon is a deep valley with high, steep 
slopes. Here is o narrow canyon. ihe wind 
causes turbulent, or confused, drafts os it 
blows across this canyon. 


| 20) Answer is @; | an 


two af these are 


correct. 
{b} closing valve of © Clasing a gos valve and clearing with 
gas line, remaving a bulldozer are examples of 
the spate ‘he Fise Triangle by removing the 
an . 
{c) clearing with a 
bulluuzer. Draw the triangle here ———$_$>_—$—_—$—$—$_—_$— 
ore correct. ta illustrate this. 
We have learned that HEAT is necessary for combustion. The 
Fire shaws this is true. We have learned that 
heot 7s praduced by fuels an fire but the fuel must be hat enowgh 
spontaneous ta burn by itself --- it must be at temperature . 
combustion Finally, we just learved there are five sources of 


84 | 45 


The weather can make it easier far fires 
ta start. The sun can heat the «el and 
its temperature. This is 


heot transfer by 


l€ the fuel is connected it is while if 


it is spread aut and canner ted it is patchy. 


148 


Here isa wide canyon. Natice that 
the wind across it nezmally is stead 
and the vialent up and down dratts 
are absent. 


Tw 


Oe nal 


<O TO NEXT FRAME 


07 
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Combustion may be stopped by: 


(o) the HEAT; is often used for this. 

the FUEL; in o forest orea this is sometimes 
accomplished by using o F 

(c} the OXYGEN; in o mountain oreo this 
consists ot dict. 


Five sources of HEAT that cause fires are: 


(1) 
(2) 
(3) 
4) 
(5) 


The sun of o hot wind con the forest fuei 
and cave its te increase. 


The continuity of this fuel L——— > 


~ Oe 


realy Hin i! 


Air currents in o canyon ore similor to 
water currents in oriver. Here is o 
diagram of currents in o river. Notice 
the whirlpools neor the sides as the water 
becomes turbulent and confused. 


PIA. 


GO TO NEXT FRAME 


EMIT TUS Ree TURE 


We are now ready ta discuss IGNITION TEMPERATURE. (GNITION 
TEMPERATURE ts the temperature af a substance at which ii -vill 
ignite and burn. 


(a) reducing; 


Every substance has an IGNITION ee 
At this the substance w’'li burn. 


Let us examine HEAT TRANSFER, new. 


HEAT is a form of energy which can be 
moved ar transferred from ane substance 
ta another. In this example, a hot iran 
is transferring 4EAT tc cald solder. The 
solder is heated and it melts, 


Wh-n a WIND blows across forest areas, 
the fuel becomes dried-out. The wind 

actually causes the morsture in the fuel 
ta leave by evoporatian. 


vat 
temperature 
us! Lig) ARRANGEMENT (3. Compactness) TIGHTLY LOOSELY 
ARRANGED ARRANGED 


The COMPACTNESS of a fuei refers to Ke er Po 
whether it is TIGHTLY ARRANGED and 7 CD 


has little axygen in with 't, or LOOSELY 
ARRANGED with a large amount af axy= 
gen mixed with it. 


GO TO_NEXT FRAME 


And here is a canyon of the same shape. 
Wind blowing along, through it, produces 
turbulent currents and confused drofts . 


Think what this can do if a fire starts on 
a slope! 


GO TO NEXT FRAME 


TEMPERATURE 
. temperature 


SPRUCE SHAVINGS 


Spruce shavings ignite at SCO°F . 
This is the TEMP- 
ERATURE of spruce shavings. 


HEAT is TRANSFERRED in three ways: 
J. Radiation 
2. Convection 
3. Conduction 
GO TO NEXT FRAME 


Sun will forest fuel and its temperature. 
Hot wind will remove from the forest fuel . 
Together, these wiil bring the tuel temperatire 

to its IGNITION TEMPERATURE. 


Loosely arranged fuel has o amount of 

mixed with it. {t therefore burns » Wis not as 

COMPACT os tightly arranged fuel. Tigutly arranged fuel has 
bX 


in with it. 


a omountof em 


If wind blaws across a norraw canyon, the currents will be 
~ the same wind across 0 wide canyon will 


be calmer, 


The IG NITION TEMPERATURE is the one of 
a substance when it just starts to 


IGNITION 


The sun is hot and the HEAT which 
leaves the sun travels to the earth. 

It heats the earth. This fs an example 
of RADIATION. 


GO TO NEXT FRAME 


We have said many times that the Fire Triangle consists 
of ’ , and 
Air contains 


heat 

increase (or raise) 
moisture 

close (or up) 


Fuel with large air spaces between particles is called 


If wind blows along and through « narrow canyon, the currents 
are simiar to water cusrents in a of the same shape. 
The air cuzrents will be and @ fire ona slope will 
have large amounts of fed *o it and probably 
- atbulent produce sparks and then fires. 
(or confused} aaa 


a 25 
fee 


Look at the thermometer. it reads 7 800 F. 
This is spoken as "800 degrees Fahrenheit". 

The abbreviation for degrees is , and 

for Fahrenl.eit it is . 


In radiation, the hot substance does not 
have to be in direct contact with the 
cold substance. The heat is transferred 
through the air. 

Heat which is transferred through the air 
from one substance to another is an ex- 
cmple of 


Air contains oxygen and it 
Ze coniains 


We will be studying the WATER VAPOR 


. J a? 
in omg, . es 
+ F e 


GO TO NEXT FRAME 


Locraly arranged tuel és sone! than 
F al. 


Elex ‘tical arcing at high elevations 
results from storms and the 


¥ siver they produce. This is almost always 
turbulent followed by thunder. 
oxygen 


00° F 
(if F is ‘eft out, 
the answer is 
incorrect) 


.Tadiation 


less 
tightly arranged 


Regular gasoline has an IGNITION TEMPERATURE 
af about 706° e 
Gpell out) 


The FUEL in this iSlustration is nat 

at its 

and therefare will not taf 
even though both HEAT ond ore present. une, 


In the Forest ~~ vice, two-way sadio is 
used ta commu.i.ute. Radia energy is 
transferred through the air from one 
radia unit te onc ther. 


Radiatian of F.cAT is transferred through 
trom one substance to 


WATER VAPOR is invisible in the air. WATER VAPOR is 
moisture in the ais which is around us. 


Can we see water vopor in the air? {Yes, No) 


Finally, we come to the third Forest “uel Factor, the VOLUME 
of forest fuel. You recall that once a fire begins, it produces 
its own $0 combustion may continue. Therefore, more 
fuel is used, more oxygen is used, more heat is produced, and 
saon! Ifa large VOLUME of fuel is available, the fire will 

in size. 


At very high elevations, more fires 
are caused by these storms and the 

they praduce than 
by anything else. 


A FUEL is caised in temperature 
by applying HEAT. 
@) A. soon as it starts to burn, the 


HEAT ‘s removed. ® ea Bis 
o FT 


Falwenheit 
IGNITION 
TEMPERA JRE 
burn 
OXYGEN 


@) With HEAT removed. the fire 
gees out. man 
The FUEL was not really ot IGNITION TEMPERATURE. 
It must continue to burn using its own HEAT ta b+ at 
IGNITION TEMPERATURE. 


The secand way that HEAT may also be 
TRANSFERRED is by convection. In this 
diagram we see the movement of hot oir 
and smoke from the fire rising atong the 
hill. The hot oir heats the bush. This is 
an example of heat transfer by convection. 


GO TO NEXT FRAME 


The meter is measuring a “maist" air, 
but notice it is nes “wet" air. 


Water vapor is _in the 
air. The omount will change trom 
day-to-day. 
The meter / 


Now, combine oll of these ideas on FOREST FUELS to complete 
this: When we talk of fasteburning fuel we also mean 
fuel. Uf fuel is connected continuously it is ; 
if it is separated it is . A compact tel fs called 
Because it has very little 
mixed with it. Ita large of fuel is available, the 
heat fire will enlarge. 


At very high elevations, smalfer fires 
usuatiy occur because: 


(c) fuel is uniform. 

(b} fuels there are less tikely ta combust 
because they hold moisture. 

(c) aot true «= lorger fires occur. 

(d) none af the chore. 


. eG: . 
re : 
yams Ee ee? - - 
oe mere 7 


IGNITION TEMPERATURE is when FUEL 


ed and continues to Ss 
without adding from an outs’ de 


sources. 


{f air is warm and it moves to another location -=- then 
gives off some heat to the surrounding area, this is 
heating by . 


Air which has little water vapor has a 
content. It is 


The last topic in this INTRODUCTION TO THE FUNDAMENTALS 
OF FIRE BEHAVIOR will deal with the physical features of the 
earth's surface . . . this is known as topography. This is easy to 
remember since it refers to the "top of" the earth --~ 
topo-graphy = topography. 


VERY HIGH ELEVATION 


(a} The size of fires at very high elevations is 
' This 3s due to the which holds its 


(b) The main cause of fire ot very high elevations 
is . 


From the chort, what can you ue TEMPERATURE * 


conclude about the IGNITION 
TEMPERATURES of different 


490° 
FUELS? (write) Spruce 7 Vins Se | 


(* approximate) 


The hot air heater you see is 
transferring heat by 


convection 


= 


The measuring of the amount of water 
vapor in the air is called finding the 
telative humidity. {tis in % 

(PERCENT). 
water (or me:sture} 


GO TO NEXT FRAME 


Here isahitl. The side of the hill facing 
the south is called the southern exposure. 
Therefore, the side facing the north is 
called the exposure, the 
side facing east is the —_ 
exposure, and the side facing west is the 
exposure. 


Weil, sir, you have just completed 


(a) smal. fuel, 
moisture 

(c) lightning (or 

electrical arcing) 


"INTRODUCTION TO 
THE FUNDAMENTALS OF FIRE 
BEHAVIOR" 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT- Plant Growth and Classification 

TOPIC. Respira: ion 

OBJECTIVE To learn about the process of respiration and to study its relation to 
photosynthesis 


INTRODUCTION. All cells must carry on respiration jn order to stay alive Most of us 
understaiud iess about the process of respiration in the plant as compared to our know- 
ledge of respiration in the animal. Yet the processes are very similar in the animal 
and plant cell 


FERENCE. Required: 
Crop Production in the South, Klingman, pp 29-32 
QUESTIONS 1 Define respiration 
or 2 What two materials are formed when food is decomposed with the 
ACTIVITIES addition of oxygen? 
3 How much do the chemic .. Cnuation for photosynthesis and respiration 
differ ? 


4. What gas do plants release at night? 
5 What are the raw materials needed for respiration? 


Woody fuels of the forest have diffevent 
temperatures. 


GO TO FRAME 33, PAGE | 


HEAT TRANSFER: 


(a) from a far-aw., object, such as from the sun, is transfer 


by * 
(b) due ta a heated substance moving, such as heated air, is 


by * 
{c) inside an object, such as from the hot end af a log to the 
soul end, is by . 


H the relative humidity is 80%, the air 
is and hes considerable 


» 


A common term for “side” af a hill or 
af a canyon is SLOPE. 


A SLOPE is the af a hill. 
The side af a canyon is also the 


“SUMMARIZED REFERENCE 


|.” THE FIRE TRIANGLE 


The act of burning is called COMBUSTION. 


tn order to have combustion, FUEL, OXYGEN and HEAT ase needed. 


Needed for Combustion Breaking the Fire Triangle 


Fuel... ee we ee ee ee te ©6Constructing a fire line 


Oxygen eee eee ee te ee Apply ditt 
Heats: ose. » +++ Cool by applying water 


IGNITION TEMPERATURE | 


The 1GNITION TEMPERATURE is the temperature of a substance at which it will 
ignite and continye to burn withaut adding heat from an outside source. 


Different fuels have different ignition temperatures. 


-wSOURCES OF HEAT: 


Direct Application of Fleme 
(matches, blowtorch) 


Cirect Applicatic: of Embers 
(lighted ciaarette, cigar ashes} 


Electrical Arcing 
(snapped high tension power line, 
lightning) 


Friction 
(stipping pulley on machinery, 
maving machinery) 


Spontaneot com -stion 
(pail ~ °., says) 


7 48 


HEAT TRANSFER 7 


Radiation 


Heot is transferred from its source, through 
the air, to on objec}. 


Convection 


Heot is tronsferred by the movement of hot 
air ond smoke rising ond heating the fuel 
obove. 


Conduction 


Heot ts tronsferred within the fuel, or from 
one fuel to another, by direct contoct 
(from the hot point to the cold point}. 


WEATHERS FACTORS 


(2) 


Wind 


Wind is o movement of oir. This ois contains oxygen which supports 
combustion . 


Wind pressure can increase burning ia one direction or onother. 


Wind can blow sparks ond embers oheod of the moin fire into unburned 


fuel. This is called SPOTTING. Such new fires are called spot fires. 


Jemperoture 


The sun or a hot wind can heot the forest fuel and couse its tempera- 
ture to increase. As the fuel tempe-ature approaches the ignition 
temperoture, less heot is required to start a fire. 


(3} Humidit 
Humidity is moisture. 
Relative humidity is the amount of moisture in the oir. 
Moisture in the air is called Water Vopor. 
The measuring af the amount af water vapor 


in the air is catled finding the relative 
humidity. It is in % (PERCENT). 


Wind blowing ocross forest areas will dry out the forest fuel by causing 
the moisture in the fuel to leave by evaporation. This makes the fasest 
fuel more susceptible to burning. 


Size of Fuel 


In the Forest Service we think of size of Fuel as being light or heavy. 


ae Light fuel is fast burning. 
{examples: dry leaves, dry gross, tree needles) 


~ 


& Ww > 


DRY LEAVES Pay Gast Needles 


Heavy fvel is slow burning. 
(exenaples: logs, tree stumps, large limbs) 


a sR ae 


36 


(2) Asrongement 
The orrangement of fuel olso determines how fast the fuel wilt burn due 
to the oxygen in the oir oround it. The more oxy en oround the fuel, 
the foster it will burn. 


Oo. Ground or Aeriol 


1 Ground fuel will burn slower. 
{less oir around it) 


2 Aeriol fuel will burr: foster. 
(more oir around it} 
b. Continuity - by continuity we mean, is the fuel: 
1 Uniform (fuel connected) ~ 
fost burning. 
2 Patchy (fuel not connected) = 
slow burning. 
Ce Compactness = by compectness we meon, is the fue’: ‘ 
1 Tightly orranged - slow buming. 
2 Loosely orronged - fast burning. 


(3) Volume 


With o Jorge omount of fuel ovoiloble, the fire will burn with lorge 
amounts of heat. 


37 


TOPOGRAPHY 


Topography deals with the phy..cal features of the earth's surface. 


SLOFE ~ is the "side" of a hill or canyon. 


(2) 


f 


(3) 


Exposure 


The southwest exposures receive most of 
the sun during the year. It is the most 
hazardous exposure, since it also receives 
the most heat. 


Steepness 


On a steep slope, fires burn about 1¢ 
times faster upslope than down. 


Canyon fire behavior 


Wind across a wide cunyon is normally 
steady and the violent up and down drafts 
are absent. 


Wind across a narrow canyon causes 
turbulent, or canfused, drafts. 


If wind blows along and through a narrow canyon, the currents are similar 
to water currents in a tiver of the same shape. The air currents will be 
turbulent and a fire on a slope wiil have large amounts of oxygen fed to 


it and probably produce sparks and then spot fires. 


ne cr ate er es ee 


a rn aS alles 


eS eve en nee eee te re 


(4) 


Very High Elevation 


The main cause of fire at very high elevation is lightni-g. 
Usually the size of fires at very high 


elevations is small. This is due to the 
fuel which holds its moisture. 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT. Constructing. Maintaining. and Using Structures That Aid Plant Growth 
TOPIC. Humidity and Watering 


OBJECTIVE ‘To become familiar with the effect of humidity on the development of 
plants and to learn how to determine water requirements 


INTRODUCTION Humidity, moisture found in the air, and the amount of soil water 
can greatly affect the growth of plants Overwatered plants will be stunted. yellow 
in color, and defective in root development The amount of humidity can reduce the 
food production process of the plant or cause excessive wilting 


fu SU RENCES 
Required. 
i The Bail Red Book. George J Ball. Inc pp 111-114 


GUESTIONS or ACTIVITIES 


What means of watering is best for commercial pot plant crops? 

How are the majority of bedding plants watered? 

What are three disadvantages of an overhead watering system in a greenhouse? 
Explain how a Rainbird-type nozzle system operates? 

Explain how the Skinner irrigation system operates. 


aw 


COURSE OUTLINE 


DEVELOPED BY STATE ADVISORY COMMITTEE 
ORNAMENTA:> HORTICULTURAL OCCUPATIONS 


Unit I Introduction to Horticulture 1. Horticulture as an Industry 
2. Exploring Occupational Opportunities 


Unit I Plant Growth and 
Classification 


Introduction 

Photosynthesis 

Respiration 

Water Absorption and Loss-~ 
Nutrient Absorption--Movement 

of Water and Nutrients in the Plant 
5. Plant Food 

6. The Plant Kingdom 


me ON 


Unit I Constructing, Maintaining, 1. Types of Greenhouses 
and Using Structures that 2. Size and Arrangement of 
Aid Plant Growth Greenhouses 
3. Cooling the Greenhouse 
(Summer and Winter) 
4. Heating the Greenhouse (Space 
and Bench Heating) 
5. Winter Protection Structures 
6. Structures for Sammer Heat 
Protection 
7. Humidity and Watering 
8. Ventilation 
9. Lighting 
0. Wiring and Electrical Controls 


Unit IV Plant Growing Media 1. Origin, Composition and 
Importance of the Soil 

2. Soil Moisture 

3. Soil Mixtures 

4. Mulches and Their Use 
5. Fertilizer Nutrients 
6 
7 
8 


Soil Organisms 
Soil Sterilization 
Growing Media Other Than Soil 


Unit V 


Unit VI 


Unit VII 


Unit VIII 


Unit IX 


Plant Propagation 


Nursery Plant Production 


Floral Crop Production 


Establishing and Caring 
for Lawns 


Controlling Plant Insects 
Plant Diseases , and Other 
Pests 


ar © be 


Se OO De 


Introduction to Propagation 

Propagation from Cuttings 

Propagation by Layering 

Propagation by Division 

Propagation by Grafting and A 
Budding a. 
Propagation from Seed 

Developing a Plant Breeding 

Vocabulary 

Plant Selection and Fundamentals 

of Plant Breeding , 

Heredity 

General Breeding Techniques 


Transplanting Ornamental Trees 
and Shrubs 
Care and Maintenance of Plants 


Introduction to Floral Crop 
Production 

Growing Annuals 

Perennials 

Bulbs 

Characteristics, Identification, 
and Use of Important Pot Plants 


Poinsettia 
Chrysanthemum Pit 
Geranium Rie 
Hydrangea 


Turf Grasses for Texas 
Establishing a New Turi 
Managing an Established Turf 
Turf Problems 


tert ie eter ce 


Causes of Plant Diseases 
Identifying Plant Diseases 
Appiication and Safety Precautions 
of Horticultural Chemicals 
Controlling Stem, Branch, and 
Trunk 

Controlling Root Diseases 
Controlling Diseases Affecting 

the Entire Plan: 


— 


Unit 1X 
J 
NM Ff 
Unit X 
Unit XI 
i 
Unit XI! 


Controlling Plant insects, 
Plant Diseases, and Other 
Pests (continued. 


Operating and Maintaining 


Horticultural Equipment 


Developing and Maintaining 
the Landscape 


Merchandising Horticultural 
Plants and Supplies 


wwe Iv 


oO me wt 


Conivalling Lawn and Tu/i Diseases 
*‘dentifying Plan: and Soil .nsects and 
Methads of Control 

Nema’ sdes 

Control of Moles, Goohets, Pirds. 
Deer. and Ants 

Controlling Weeds 


Princinles *J~.d*o Preven’ Pers nal 
Injury and First A'd Drincioles 
Selecting and Maintaining 

Hor treulte) al Hand Tools 
Maintaining Small Powe’ Equipmem 
Operating and Meintaining Lawn 
Mowers Safel. and Effectively 

Onev ating Rotary Tillers Saiely 

and Effecivel: 

Operating Garden Tractors Sately and 
Effectively 


-htroduc*iom *o9 Home Lanrdsca ving 
Selecting :he Sire 

Scheduling Landscaxe Devel ovment 
and Beginning Plare 

Anaiyzing Protlems and Deter mining 
Needs 

Develomng the Landscape Plan 
Selecting Plans 

Grading. Drawage and Landscace 
Structures 


Developirg Personal Traits 
Dis olay ing 

Advertising 

Lakeling and Yricing 

Under standing Csstomeis and 
Making Sales 


ees ee 
— 


13. 


14. 


15. 


16. 


17. 


REQUIRED REFERENCES 


HORTICULTURAL OCCUPATIONS 


Basic Gardening Illustrated, Lane Book Company, Menlo Park, Calif., $1.95 


Klingman, Glenn C., Crop Production in the South (State Adopted Text), 
John Wiley & Sons, Inc., 1957, New York 


Nelson, Kennard §., Flower and Plant Production in the Greenhouse, The 
Interstate Printers and Publishers, Inc., Danville, Illinois, 1966, school 
price (single copy) $4.20, two or more $3.80 each 


Staff of George J. Ball, Inc., The Ball Red Book, U.S.A. llth Edition, George 
J. Ball, Inc., West Chicago, Illinois, 1965, $3.50 


Texas Agricultural Extension Service Bulletins 


DeWerth, A.F., "A Planning Guide For Home Landscaping", B-980, College Station, 
Texas 


DeWerth, A.F., "A Selected List of Woody Plants for Texas", MP-455, College 
Station, Texas 


DeWerth, A.F., "Modern Pruning Methods", B-997, College Station, Texas 


Horne, Wendell C., "Texas Guide for Controlling Diseases on Ornamental Plants", 
MP-574, College Station, Texas 


Horne, Wendell, C., and Harlan E. Smith, “What You Should Know About Plant 
Diseases", B-995, College Station, Texas 


Newton, W.H., P.J. Hamman, and M.J. Meisch, "Texas Guide for Controlling Insects 
on Ornamental Plants", L-199, College Station, Texas 


Novosad, Albert C., "Home Lawns", B-203, College Station, Texas 


Smith, Harlan E., "Identifying Plant Diseases", MP-512, College Station, Texas 


Texas Agricultural Experiment Station Bulletins 
SS ee 


DeWerth, A.F. and R.C. Jasxa, “Greenhouse Cooling", MP-163, revised, College 
Station, Texas 


Sorensen, H.6., A.F. DeWerth, and E.R. Jensen, “Production Methods and New 
Markets for Texas Florist Crops", B-900, College Station, Texas 

Others 

—— + 4 


Butler, J.D. and N.F. Oebker, "Plant Breeding As A Hobby”, C-817, Extension 
Service in Agriculture and Home Economics, Univ. Ill, Urbana, Illinois 


Cathey, Henry M., "Growing Annuals”, Home and Garden Bulletin No. 91, USDA 


DeWerth, A.F., "Horticulture Perlite", Texas Agricultural Progress, TAP-256, 
College Station, Texas 
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Assignment Sheet 


for 
HORTICULTURAL OCCUPATIONS 


UNIT Introduction to Horticuhhure 
TOPIC. Horticulture as an Industry 
OBJECTIVE To become aware of the importance of Horticulture and to develop 


an understanding of the fields of study involved 


INTRODUCTION. Horticulture is an important branch of agriculture The first de- 
finition of horticulture limited the field to cultivation of gardens Flowers. vege- 
tables. fruits and ornamentals that were grown primarily in gardens soon acquir- 
ed the name of "horticultural plants" in contrast to "field crops" such as corn and 
cotton We now think of horticulture as the production of flowers, vegetables. fruits. 
and ornamentals in the garden on a large scale basis It also includes the many ser- 
vices which are auxiliary to the production and marketing of horticultural crops. 


REFERENCES Required 
1 Imformation Shect. "Horticulture as an Industry" 


QUESTIONS With wha type of crop is the olericulturist concerned? 
or With what type of crop is the pomologist concerned? 
ACTIVITIES What four major tvpes of crops ure included in horticulture? 


in which group of fruits do grapes belong? 
In which group of fruits do apples belong? 
What caused the expansion of vegetable growing ? 


our wry — 


4a 


sue. 


> 


se. 
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Information Sheet 
on 
HORTICULTURE AS AN INDUSTRY 


There are three major fields of horticulture Floriculture is the cultivation and manage- 
ment of ornamental and flowering plants Landscaping has also become an important junc- 
tion of the floriculturist _Pomology is the science and practice of fruit growing Oleri- 
culture is the production, processing and distribution of vegetable crops 


Floriculture was well developed thousands of years ago by the civilizations of Asia ‘Their 
beautiful gardens required much knowledge and skill A landscape designer must hav2 a 
knowledge of the principles of design along with a thorough understanding of plants Plant 
breeding has become very popular in the floriculture field. Patience and care are needed 
in this tedious task of developing new and improved plants 


Pomology is a very demanding field Fruit trees are under constant attack from diseases 
and insects The fruit producer must be able to control these pests effectively. The po- 
mologist also has to have a thorough understanding of plant growth There is a great deal 
of specialization in the field of fruit growing Many choose to work only with citrus, others 
concentrate on small fruits such as grapes. and still others deal with deciduous tree fruits 
such as apples There are countless jobs to be found in the field of pomology 


Olericulture is a gigantic enterprise that is quite distinct from any other phase of plant 
production The annual farm value of vegetable crops in the United States is well over a 
billion dollars The big expansion in the vegetable industry was due primarily to an in- 
crease in production of out-of-season vegetables in the South and West The production, 
processing, and marketing of this huge crop requires a great number of personnel 


As we can readily see, horticulture is a giant industry. If you are interested in plant 
growing and are willing to work hard in gaining new knowledge. a good future awaits you 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Introduction to Horticulture 
TOPIC: Exploring Occupational Opportunities 
OBJECTIVE: To develop an understanding of the requirements of some specific 


occupations and fo determine the factors to consider in selecting an occupation 


INTRODUCTION: This lesson is designed to help you decide upon an occupation in the 

field of horticulture In this lesson we will explore only five major occupations, all 

of which are available to cooperative part-time students in agriculture. Jn addition. 

instructional materials have been prepared for these occupations to assist you in de- 

veloping into a skilled worker with potential for advancement 1n your chosen occupation 
In recent years the nced for trained workers in these occupations has in~ 

creased greatly. If you like the work and apply yourself on the job and in your studies 

a world of opportunity awaits vou 


REFERENCES: Required. 
1 Information Sheet, "Exploring Occupational Opportunities" 


Supplemental 
2 Handbook of Agricuitural Occupations", Hoover 


QUESTIONS 1. List the steps of advancement in a horticulture career 
or 2 if possible. what is the best way to answer self appraisal questions 
ACTIVITIES: concerning a certain job? 


3. If you wanted a horticultural job which allowed you to work both in- 
Side and outside. which would you chcose? 

4 Prepare a list of businesses in your community which raise or sel} 
horticultural products 

5. Study the 18 factors to consider in selecting a job and be prepared 
to apply these factors 1n selecting your occupation 
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Information Sheet 
on 
EXPLORING OCCUPATIONAL OPPORTUNITIES 


The selection of a vocation in horticulture is similar to that of other fields Basic questions 
arise in the mind of the person who is trying to select a vocation These questions o~ factors 
must be dealt with before a satisfactory selection can be made The following list points up 
some of these questions 


1 What is the nature of the work? Whatkind of jobs will I be expected to do? 
2 Does the occupation require chiefly mental or physical effort? Will my health allow 
me to do this work? 
3 Is the work inside or outside work, or both? 
4 What are the working conditions? With whom will I be working? 
5 What personal qualifications are required for entry into the occupation? 
6 What are the educational and training requirements for the job? 
7 Is there opportunity for doing a variety of jobs? 
8 Will the work require considerable travel and time away from home? 
9 What financial earnings can one expect ? 
10. Are any fringe benefits provided by the business? 
11 1s there a great deal of risk involved in performing the job? 
12. What security and benefits are offered in the occupation? 
13 Are there opportunities for advancement and self-betterment ? 
14. Is the employment on a regular or seasonal basis? 
15. Does one work regular hours? Eight ten, or twelve hour day? Day or night shift ? 
16. Is there stability of residence or must one make frequent moves? 
17 Will the job necessitate that one get along well with others or will one work pretty 
much alone? 
18 How much personal expense is involved in clothing. transporation and meals? 


Another very important question in the selection of a vocation is that of advancement 
Usually a person who cannot advance in his chosen field will become unhappy and fail to 
do his best. This question should be investigated before choosing a vocation in the field 
of horticulture. 


The opportunity for advancement is fairly good in this field The following sketch demon- 
strates an example of the possible steps in the advancement of the horticulturist who applies 
himself to his work 


Se es ee ee ee ee ee 


1 Laborer 3 Assistant Manager 
2 Foreman or Supervisor 4 Manager or Owner 
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As you can see from this example, application. education and experience can determine 
the speed and degree of advancement 


Probably the most important question of all is, "am I personally suited for a career in 
horticulture? It can only be answered after you have investigated the field and have a 
good knowledge of what it is and what it offers The answer probably lies in self appraisal 


re This self appraisa] can be achieved by asking yourself the following questions. 

1 Do I prefer working with things? 

Do I prefer working with facts, figures, and ideas? 

Do I have a love for growing things? 

Do I like to work with people? 

What kind of work experiences have been most enjoyable to me? 

What kind of work would { like to be doing five, ten, or fifteen years from now? 
Will my health permit me to make the choice | want? ( 


NO o fF Ww DN 


} 
| Probably the best way to determine the answer to these questions is by actually working on a 
job for a while However, this cannot always be done Circumstances do not always permit this 
There are other good ways to determine some answers Your fondness for certain subjects 
in school, your interest in certain activities. study of the field of horticulture, talks with 
| your teachers, guidance counselors and others may indicate interests and abilities that will 
i help you to partially answer the questions Such things as cooperativeness, willingness to 


work, dependability, willingness to assume responsibility resourcefulness and self-reliance 
i are all basic qualifications that you wiil need in ornamental horticulture as well as other 
i occupations 


A close look at some of the jobs in hecrticulture will reveal many opportunities and require- 
ments As you look at each job try to decide if you are interested and qualified 


Job Title - Greenhouse Worker 


Job Description 


A greenhouse worker grows plants in an artificially heated glass or plastic greenhouse. 
The plants grown may be vegetables or flowers, and the work may include the propaga- 
tion of trees or ornamental shrubs from seeds of cuttings Greenhouse specialties in- 
clude producing out-of-season vegetables such as tomatoes. cucumbers. or leaf lettuce, 
producing cut flowers or pot plants, growing bedding plants for sale, or starting plants 
ior outdoor nursery beds In maay cases a greenhouse is a part of a nursery operation 
In such cases, a worker may be performing the duties of a nursery worker as well as 


Exploring Occupational Opportunities 
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those of a greenhouse worker An employee in the greenhouse screens, mixes. 
sterilizes soil, and places it in growing containers He sows seeds. starts cuttings, 
and transplants seedlings and plants He waters. feeds, weeds, thins prunes. and 
sprays growing plants He may control the greenhouse temperature and humidity. 

He also maintains the greenhouse structure and equipment He should know the names 
and the culture of the plants with which he works. 


vob Title - Nursery Worker 


Job Description 


A nursery worker grows seedlings and plants for landscaping, fruit farming, and forest 
replanting. He may work in one of several kinds of nurseries. Some nurseries specia- 
lize in producing fruit trees and small fruit transplants, some in ornamental trees and 
shrubs, and some in forest replanting materials Some nurserymen operate greenhouses 
and produce their own seedlings and plants from cuttings Some produce planting stock of 
two or more major lines of plants, trees. or shrubs 


A nursery worker prepares seedbeds. plants seedlings, weeds, cultivates, fertilizes, 
waters, prunes, and performs other cultural practices such as spraying and grafting 
He digs. grades and packs plants for shipment He may cut, lift, andlay sod He 
transplants shrubs and trees. and in 2 tree nursery, gathers and processes forest tree 
seeds He helps with the maintenance and repair of buildings and equipment 


A nursery employee assists customers in selecting plants for home landscaping He 
also makes recommendations on maintenance to the customer and may work at a nur- 
sery where he will be required to make periodic checks on customer's lawns and to 
maintain the beauty of the landscape 


Job Title - Garden Center Employee 
Job Description 


A garden center employee performs many jobs including c aring for ornamental plants, 
moving plants and supplies into selling areas, arranging plants and supplies for display 
purposes, and selling the various products handled by the garden center A garden 
center may be part of a large retail store, a part of a nursery or greenhouse operation, 
or a retail establishment separate from any other business 
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The work of a garden center worker includes cleaning, stocking, and arranging garden 
supplies on shelves. counters. and in vindows He cares for ornamental plants by 
watering, feeding, trimming, spraying. and controlling temperatures T*e worker un- 
loads and unpacks supplies as they arrive from wholesalers. loads orders on trucks, 
makes deliveries, and loads orders into customer's cars He gives information to 
customers on care of plants, care of lawns, plant varieties. and merits of different 
garden supplies and equipment 


Job Title ~ Assistant Groundskeeper 


Se eS 
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An assistant groundskeeper cares for the area surrounding an industry or business, 
church, school, airport apartment building, private estate, cemetery, or shopping 
center. The employee plants and cares for lawns and ornamental plants. The work 
involves mowing grass. reseeding, controlling weeds. and planting and spraying or- 
namental plants He rakes and disposes of leaves and other refuse Year round em- 
ployment is provided through maintenance and repair of walks, drives, and equipment 
The work may aiso involve making minor repairs to buildings 


Job Description 


A parks and landscape employee performs the work necessary for proper maintenance of 
landscapes and park area 


The work of this occupation includes mowing grass, trimming, the edges of walks and 
driveways, planting, pruning and caring for trees. shrubs, hedges, lawns, and flower 
beds; controlling insects, Jiseases, and weeds; ard caring for the soil The work may 
also include such jobs as removing trash or snow, maintenance of swimming pools, care 
of boating facilities, general maintenance of buildings and equipment, and repair of road- 
ways and drives. 


ewe eee 


Material for this information sheet was partially taken from Ornamental Horticulture for 
Vocational Agriculture in Alabama 


1 
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? Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 
UNIT: Plant Growth and Classification 
TOPIC: Introduction 
OBJECTIVE: To develop an understanding of the importance of studying the prop- 


erties and life phenomenon exhibited by a plant 


INTRODUCTION. There are over 350,000 different kinds of plants inthe world No 
one person can know all of them. but he can learn the characceristics that are com- 
mon to all of them. Without a knewledge of botany a plant groweris lost i. he does 
not know how plants grow, how can he possivly be successful in raising them? 


REFERENCE: Required: 
Crop Production in the South, Klingman, pp. 13-19 


QUESTIONS 1. What is botany? 
or 2 How many different kinds of plants are known to exist? 
ACTIVITIES. 3. Name two carbohydrates. 
4. What is the major difference between plants and animals other than 


the ability to move and to think? 
5. What was the wrong conculsion that Van Helmont made after his 
experiment concerning plant growth? 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Plant Growth and Classificati- 
TOPIC; Photosynthesis 
OBJECTIVE: To learn how plents produce their food. 


INTRODUCTION: Van Helmont failed in his experiment to determine why plants grow. 
He thought that water alone was responsible for the growth. Van Helmont did not 
know about photosynthesis; so his conclusion was wrong. 


REFERENCES: Required: 
Crop Production in the South, Klingman, pp. 19-24 


QUESTIONS What does photo mean? 
or Define synthesis. 
ACTIVITIES: What is a more complete definition of photosynthesis? 


What is a calorie? 

What is a molecule? 

What is the term used to describe the movement of gas or liquid 
from an area of high concentration to an area of low concentratinn? 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Plant Growth and Classification 


TOPIC; Respiration 


OBJECTIVE. To learn about the process of respiration and to study its relation to 
photosynthesis. 


INTRODUCTION. All cells must carry on respiration in order to stay alive Most of us 
understand less about the process of respiration in the plant as compared to our know- 
ledge of respiration in the animal. Yet the processes are very similar in the animal 
and plant cell 


2 FERENCE. Required: 
Crop Production in the South, Klingman, pp 29-32 
QUESTIONS 1 Define respiration 
or 2 What two materials are formed when food is decomposed with the 
ACTIVITIES addition of oxygen? 
3. How much do the chemical equation for photosynthesis and respiration 
differ? 


4. What gas do plants release at night? 
5 What are the raw materials needed for respiration? 
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Assignment Sheet 
for 
HORTICULTURAL Of CTFATIONS 


UNIT: Flant Growth and Classificatien 


TOPIC: Water Absorption and Loss- Nutrient Absorption~ Movement of 
Water and Nutrients in the Plant 


OBJECTIVE: To understand how water and nutrients are absorbed by the plant to 
understand how water is lost. and to study the transportation syste‘n of the plant 


INTRODUCTION: One of the necessary functions of plants 1s to absorb water and nu- 
trients from the soil For proper management. one must understand these absorp - 
tion processes and also the transporting of these materials bv the piant 


REFERENCES Required 
Crop Production ip the South. Kungman pp 32-35 


QUESTIONS 1 What will happen to a piant if its inside pressure is greatly re- 
} or duced? 

ACTIVITIES 2 What is the term used to descrike ceils that are filled tight and 

result in glants standing straight? 
3 Explain how an over supply of fextil:zer around a plant's roots 

affect its water absorption process 
What is transpiratiou? 
What are nutrients? 
What two conductive tissues make-up a vascular bundle? 
Explain why girdling a tree causes it to Jie 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT Plant Grow'h and Classification 
TOPIC: Plant Food 
OBJECTIVE: To learn the different piant foods and their functions. 


’ 


INTRODUCTION A food is any substance which can be used as a source of energy for 
carrying on the life processes To really understand plant growth, one must under- 
stand the basis for life --- food 


REFERENCE. Required. 
Crop Production in the South. Klingman, pp. 24-29 


QUESTIONS What is food? 
or What are the 3 foods used for energy and growth? 
ACTIVITIES; What elements make up carbohydrates ? 


Where in the plant are fats most commonly found? 
What is the process called by which hydrogen is added to oils? 
What are the components of protein? 


1 

2 

3 

4 What is the primary function of fats? 

5 

6 

7 

8. What 4 elements make up aroung 97% of the dry weight of most plants? 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT Plant Growth and Classification 
TOPIC. The Plant Kingdom 
OBJECTIVE. To become familiar with the system used to classify plants. 


INTRODUCTION People in West Texas may call a certain plant ''dove weed" while an 
East Texas farmer may call it "croton" Names vary with localities. The only way 
to solve this problem was to develop a unified method of classification 


REFERENCE Required. 
Crop Production in the South, Klingman, pp 35-40 


QUESTIONS 
or 


1 
2 
ACTIVITIES 3. 
4 
5 


What is taxonomy? 

What are the four divisions of plants? 

In which division do we find most of the disease causing plants? 
What are some examples of beneficial bacteria? 

What plant causes smut, rust, mildew. and scab? 
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UNIT Constructing, Maintaining and Using Structures that Aid Plant Growth 

TOPIC: Types of Greenhouses 

OBJECTIVES To learn how greenhouses are constructed. used, and maintained. 

INTRODUCTION Greenhouse production of horticultural plants is an enormous industry 
Driving a few miles across Texas. one can usually count several greenhouses that are 
in full operation It is interesting to note the various shapes of these structures and 


the different materials used in construction. 


REFERENCES Required: 
Flower and Plant Production in the Greenhouse, Nelson,pp 19-32 


QUESTIONS 1 What are the two most used materials for greenhouse coverings? 
or 2 What time of year is best for repairing or replacing slipped or broken 
ACTIVITIES glass? 


3 What properties should an ideal greenhouse plastic possess? 

4 What are some of the advantages and disadvantages of polyethylene and 
vinyl? 

5 How is the ventilation problem handled in greenhouses where there 
are no ventilators? 


| 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT- Constructing, Maintaining, and Using Structures that Aid Plant Growth 
TOPIC. Size and Arrangement uf Greenhouses 
OBJECTIVE. To learn how to select the proper size and arrangement before construct- 


ing the greenhouse 


INTRODUCTION A careful study of greenhouse arrangement should be made before con- 
struction begins. The bench arrangement for the crops to be grown should be consid- 
ered first Then the greenhouse that fits this arrangement should be built. If these 
factors are done in reverse and a structure is erected before working out bench plans, 
many inconveniences and headaches will be the result 


REFERENCE Required. 


ee eee 


QUESTIONS 1 What should be considered first in deciding the size and type of 
or greenhouse? 

ACTIVITIES. 2 Why should boiler rooms be centrally located? 

3 What are the requirements of good greenhouse benches? 

4. What is the best height for pot plant benches? 

5 What should be the minimum depth of cut flower benches? 


ee FS = = 
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Constructing. Maintaining. and Using Structures that Aid Plant Growth 


Cooling the Greenhouse 


To learn the different methods of cooling the greenhouse and how to use 
these methods most effectively 


INTRODUCTION The weather in Texas during the summer months is usually very hot 
This presents a problem to the greenhouse owner A successful producer must have 
an effective cooling system or he may well lose every plant he owns 


REFERENCES 


QUESTIONS 
or 
ACTIVITIES 


Required. 


1 


"Greenhouse Cooling". Texas Agricultural Experiment Station, 
MP-163 


Supplemental 

2 Flower and Plant Production in the Greenhouse, Nelson, pp 44-48 

1 What is plant respiration? 

2 How many CFM should be exhausted for a greenhouse which is 49' 
wide and 70' long? 

3. How many square feet of pad area would be needed in the above 
greenhouse? (nearest tenth) 

4 How can debris and trash be kept out of the drip conductor and return 


gutter? 
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for 
HORTICULTURAL OCCUPATIONS 


UNIT Constructing, Maintaining and Using Structures that Aid Plant Growth 
TOPIC Heating the Greenhouse 
OBJECTIVE. To become aware of the problems involved in heating the greenhouse 


and how to handle these problems 


INTRODUCTION There are two major systems of heating a greenhouse Each system 
has its advantages All factors involved should be considered before a choice is made 


REFERENCES: Required 
1 Information Sheet. 'Heating the Greenhouse" 
2 Flower and Plant Production in the Greenhouse, Nelson. pp 39-44 


QUESTIONS 1. What is the oldest and most conventional type of greenhouse heating 
or system layout? 
ae ACTIVITIES. 2. What are the two sources of heat used in this system? - } 


3 Where are the coldest spots in a greenhouse? 

4 What are the two classifications of heaters according to the type of 
heating unit? 

5. What are the two classes of heaters based »n direction of air flow? 


2 
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Information Sheet 
on 
HEATING THE GREENHOUSE 


A dependable heating system is second only in iniportance to the efficient design and 
itructural soundness of a greenhouse Any heating system employed in a greenhouse 
must be economical. efficient. and of sufficient size to maintain desirable greenhouse 

temperatures during anticipated extremes in ouldoor temperatures. 


An important consideration for any greenhouse operation is to operate the heating 
system at the lowest possible cost consistent with maintaining the temperature de- 
sired This requires that the heating system be designed correctly for the purposes 
intended, that it be operated properly and that careful and intelligcat maintenance of 
the system be provided 


ce re a ar ts 


The standard practice followed in the past has been to specify the design of a greenhouse 
heating system on the basis of a requirement to maintain a given temperature within the 
greenhouse at some given outdoor winter temperature It is comparatively simple to 
specify such a differential 


Today the temperature required for the production of various crops grown in the green- 
house is general knowledge and is usually readily available 


Recorded temperatures in historical records in nearly every climatic area are available 
and will provide considerable information on the outdoor winter temperatures. including 
both the ext reme winter temperatures that have occurred in that particulai area. anc 
those that should be considered in regard to the type of design that is economically 
feasible for the greenhouse heating system 


The acceptable standard for the design of a greenhouse heating system should go beyond 


this basic requirement, however A clarification of the greenhouse temperature require- 


ments of the crop to be grown is very necessary 


Greenhouse temperature requirements for the crop should not mean the temperature pre- 
vailing in the aisle space 


The com.non practice that now prevaiis in determining the temperature requirements of 
the crop is to measure the temperature at the point where the crops are growing. One of 
the requirements of a well-designed greenhouse heating system should be the provision 
of a uniform temperature within allowable variations throughout the plant-growing area. 


These requirements are rather complex and the average greenhouse operator is usualiy 
not well enough versed in heat engineering to make sure he is going to have the type of 
heating system that meets his requirements In most cases he does not have the skill. 
nor the time to plan such a system and he should depend upon someone well versed in 
this field 


_ 


Heating The Greenhouse 
(Information Sheet continued) 


The most logical approach to the installation of a modern. up-to-date, economical and de- 
pendable greenhouse heating system is to seek the kmmwledge and experience that is avail- 
able from a dependable greenhouse manufacturer Heating greenhouses is a specialized 
field which varies greatly from heating standards used for other type buildings 


The National Greenhouse Manufacturers Association, a newly formed organizat:on com- 
prised of most of the major greenhouse manufacturers in the country has recognized this 
need on the part of the average greenhouse operator, and has been spending considerable 
time, effort, and funds and utilizing the best knowledge and experience availabJe from it's 
various member organizations, to establish standards of design that will insure the green- 
house owner of the proper installations to meet his particular requirements 


Pipe Coil Systems 


The most conventional and the oldest type greenhouse heating system layout and the one 
most commonly accepted by greenhouse growers is the pipe coil system 


This system employs the use of standard pipe which carries either steam or hot water 
The pipes are laid out around the greenhouse in various patterns to distribute the heat 


In recent vears the use of extended surface pipe has been introduced This pipe is com- 
monly referred to as ‘finned pipe’ This uses the extended surface or fins on the pipe 
for greater heat transfer irom any given length of pipe The pattern of behavior, how- 
ever, is similar to that of plain pipe coils. which makes the layout patterns fall into the 
same category 


The proper layout of a pipe coil heating system is dependent upon an understanding of th 
basic laws of natural air movement to insure uniform temperature distribution throughout 
the greenhouse Any pipe coil system supplies the heat from a concentrated heat source iu 
the immediate area of the pipe. and depends upon convection currents of air moving past the 
pipe to pick up this heat and convey it to all parts of the greenhouse 


The coldest spots in the greenhouse are the gable ends and the exterior side walls, so pipe 

coils are suspended in these areas The warm air emitted from the pipe coils raises and 

sweeps along the glass, conteracting the rapid loss of heat through the glass This move- 

t inent sets up the basic convection pattern of warm-air movement throughout the greenhouse - 
for uniform heat distribution 
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A finned pipe has the concentrated heat eifect of several lines of bare pipe so that any restric- 
tion of air movement or reduction of temperature difference is magnified. 


Unit Heater Svstems 


In recent years the use of unit heaters for heating greenhouses has increased considerably. 
Most of these unit heaters are so designed that they not only take care of the heating require- 
ments but air movement as well 


One reason for the increase in popularity of unit heaters has without a doubt been the in- 
creasing interest in air movement within greenhouses Many greenhouse operators are 

of the pinion that the movement of air in the plant zone in the greenhouse (providing that 

the air moves at a low velocity) has the effect of preventing the building of excess humidity 
within the foliage that leads to the development of certain conditions. Air movement brings 
in and replenishes the supply of carbon dioxide At the present time also, there is consider- 
able interest in installations to activate air movement and break up air stratification. 


Many types of unit heaters are available Basically they all contain some type of heating 
device and a fan to force the air across the heating surface and out into the area to be heated. 


These heating units are classified as direct-fired or indirect~fired, dependent upon the type 
of the heating unit Direct-fired units are those which contain a combustion unit right in the 
unit itself in which fuels such as oil or gas are burned Then this type of unit is used for 
greenhouse heating, the combustion chamber should be totaily enclosed and should be vented 
to the outside air for the products of combustio” 


Indirect-fired unit heaters utilize steam or hot water circulated through coils as the heating 
elements. 


Unit heaters are also classified according to the direction of air flow. This flow is designated 
as vertical blow or horizontal blow 


In vertical blow heaters the shaft is vertical and the fan blade is horizontal and the warm air 
is blown downward. Deflectors suitable for this purpose spread the air out in a horizontal 
direction in a complete circle. Normally these units are mounted up rear the peak of the 
sidewalls. This of course is against the natural direction of warm air flow, and the distance 
of flow is limited. Frequently the warm air does not move down along the side walls where it 
is required When this type of unit heater is installed a line or two of perimeter piping along 
all walls exposed to the outside should be installed to insure uniform heat distribution. 
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In narrow greenhouses coulis located on the side and end walls may be sufficient to provide 
the uniformity needed In wider houses however. additional niping is required across the 
house. 


Experience over the years has proven that pipe coils suspended overhead provide the 
uniform temperatures required 


The standard practice followed 1s to suspend the pipe coil overhead, with one line of pipe 
running lengthwise over each bench The coil should be placed high enough so that the tips 
of the tallest plant to be grown will not come in direct contact with the pipes. The rule of 
thumb standard used by most greenhouse operators. is to suspend one third of the number 
of lines of pipe required overhead and one third of the number along each side. in general 
this has given a satisfactory uniform heat distribution 


An older method of installation, still preferred by many commercial growers, is to dis- ~_ 
tribute the cross house piping by installing the pipe lines under the benches. Such instai-. 
lations keep the soil 1n the benches warmer. and for this reason may be desirable for those 
crops which require warm soil for optimum growth. 


The amount of heat provided by a pipe coil depends in part upon the temperature difference 
between the air and the pipe surface and the rate of air movement past the pipe. These 
basic facts should always be kept well in mind when pipe coils are suspended along green- 
house side walls. The pipe should be suspended far enough away from the wall so that air 
can move up freely on both sides of the pipe. When side benches are installed in the green- 
house they should be spaced at least six inches from the wall to allow free upward move- 
ment of the warm air without "boxing" it in under the bench. 


The bottom pipe of a pipe coil should be placed a minimum distance of four to six inches 
above the ground to permit the free flow of the cooler air in and under the coil. A pipe 
buried in the ground or covered with soil is practically ineffective as a heating unit. 


When pipe coil heating systems are installed it is usually necessary to stack the pipes 
vertically to obtain the necessary number of coils This installation makes each pipe les . 
effective than it would be if installed separately or alone. This,of course, results in less 
temperature difference between the air and the pipe surface for transmitting heat. There- 
fore, when the pipes can be spaced as far apart as possible in the coils this reduction of 
heating effect can be kept at a minimum. 


When finned, or extended surface pipe 1s installed these rules of spacing, height of pipe va 
from the ground surface, and spacing of side benches from the walls become even more 
important. 


ca 
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In horizontal blow heaters the shaft is horizontal and the fan blades are in a vertical 
position. The air is blown out of the face of the heater in a horizontal direction. When 
several of these units are used in the same greenhouse they should be mounted so they 
are suspended overhead near the side walls of the greenhouse. The units on one side 
should face toward one end and those on the other side should face toward the opposite 
end This will establish a pattern of air movement around the greenhouse. Adjustable 
horizontal louvres should be installed on the face of each heater so the direction of air 
movement can be adjusted upward or downward to prevent direct drafts or air blasts 

on the plants and to provide proper warm-air distribution. 


Temperature contro! with unit heaters in the greenhouse is normally accomplished by 
leaving the fans operating continually and turning the heat on and off so that there is a 
continuous movement of air. Whenever the fans are operated only intermittently when 
the fans are off the air can become stratified. This will result in conditions detrimental 
to good plant growth. 


Automatic Control Systems 


The trend toward the use of automatic controls in greenhouse operations to reduce costs 
and increase efficiency has led to the wide-spread adoption of hutomatic controls on 
greenhouse heating systems. 


Automatic systems also perform better than manual controls since they control tem- 
perature constantly rather than intermittently. 


To perform the job effectively, however: the control system must be properly de- 

signed to fit the individual heating system or they may do more harm than good. There- 
fore, in any installation the location of automatic valves and thermostats should be left to 
the discretion of a greenhouse engineer who has the competence to adjust the controls to 

the system being employed. 


HEATING ACCESSORIES 


The accessories installed are important features in properly operating and maintaining 
an efficient heating system. 


Pipe hangers should be installed so that the proper grade can be maintained in the pipes to 
prevent pockets or sags that reduce the flow of steam or hot water. 


Traps of the proper size and located in the correct place are essential to the efficient 
operation of a steam heating system. 


cama eer it ere cee AT 


--3- - oes rr gr a rr SY 


940-II-4 
Page 7 


Heating The Greenhouse 
(Information Sheet continued) 


Air vents must be strategically located in the system to prevent air locks. 


The more extensive the heating system the more the list of accessories could be extended. 
When automatic controls are used the importance of proper accessories and their location 
increases 


EFFICIENCY AND MAINTENANCE 


Unless a sound, sensible and almost constant program of proper maintenance is installed 

as soon as a greenhouse is put into operation, all of the time and money invested in the 

design and the installation of an efficient greenhouse heating system may be lost Main- 
tenance of heating systems is an item of greenhouse operation that is most often neglected. 
Traps must be kept in working order, pipe hangers kept tight to prevent pipe sagging and 

air vents must be kept cleaned out or operating costs will increase and the heating system 

will become very inefficient. A sound maintenance program should be instituted in the r 
overall greenhouse operation program and should be adhered to in a very consistent man- 
ner, 


Pee 


PKA 


Material for this information sheet was taken from short course mimeograph prepared 
by Floriculture Section, Department of Soil and Crop Science, Texas A&M University 
and presented by A F DeWerth 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 
UNIT; Constructing. Maintaining, and Using Structures that Aid Plant Growth 


TOPIC: Winter Proctection Structures 


OBJECTIVE: To learn the various techniques involved in protecting plants from 
winter damage. 


INTRODUCTION: A hard freeze can ruin a whole year's work. Plants that have been 
cared for and protected all year can be killed in just a short period of time by the 
freezing winds of winter. 


REFERENCES: Required. 
Basic Gardening Mlustrated, pp. 72-73 


QUESTIONS 
or 


What should you notice during the first couple of light frosts? 
Why should soil be kept damp during a frost? 


How do you arrange outdoor heaters in a small orchard? 
What are four telltale signs of a coming frost? 


1 
2, 
ACTIVITIES: 3. How do notcaps work? 
4 
5 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT. Constructing. Maintaining, and Using Structures that Aid Plant Growth 
TOPIC: Structures for Summer Heat Protection 
OBJECTIVE. To learn bow to protect plants from damage by summer heat. 


INTRODUCTION. The subject of shade for plants is often neglected by beginning horti- 
culturists. Many people who are said to have a "green thumb" are excellent plant 
producers because they properly care for their plants during the summer months. 


REFERENCE, Required. 
Basic Gardening {lustrated, pp 70-71 


QUESTIONS 1 What are the 3 main functions of shades? 
or 2, Which direction should a permanent shade structure face in hot 
ACTIVITIES summer areas? 


3. What are 2 good materials that can be stretched over lath frames to 
lean against walls to protect seedlings in flats? 

4 What direction should the laths run on a sunscreen? 

5 How can you stiffen the frame when making a lath screen? 
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Assignment Sheet : 
for 
HORTICULTURAL OCCUPATIONS 


UNIT. Constructing, Maintaining. and Using Structures That Aid Plant Growth 


TOPIC. Humidity and Watering 


OBJECTIVE To become familiar with the effect of humidity on the development of 
plants and to learn how to determine water requirements 


INTRODUCTION. Humidity, moisture found in the air, and the amount of soil water 
can greatly affect the growth of plants Overwatered plants will be stunted, yellow 
in color, and defective in root development The amount of humidity can reduce the 
food production process of the plant or cause excessive wilting 


i Ue RENCES 
Required; 
1. The Ball Red Book, George J Ball, Inc pp 111-114 


' GUESTIONS or ACTIVITIES 


What means of watering is best for commercial pot plant crops? 

How are the majority of bedding plants watered? 

What are three disadvantages of an overhead watering system in a greenhouse? 
Explain how a Rainbird-type nozzle system operates? 

Explain how the Skinner irrigation system operates. 
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UNIT; 


Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


Constructing, Maintaining, and Using Structures That Aid Plant Growth 


TOPIC: Ventilation 


OBJECTIVE: To become familiar with the importance of proper greenhouse ventilation 
and to understand the methods of moving air in a greenhouse. 


INTRODUCTION. Greenhouse ventilation is designed to provide a change of air to 
growing plants and to prevent overheating on clear days. Overheating can be 
disastrous or result in the production of low quality plants. 


REFERENCES 
Required: 
1_ Electrical Applications for Greenhouses, Foy Page, pp. 31-33 


QUESTIONS OR ACTIVITIES: 


1 


2. 
3. 
4. 
5. 


Why would a greenhouse operator not use exhaust fans in cooling systems during 
the winter without convection tubes? 

Describe the characteristics of a good ventilation system. 

What is the purpose of circulating air with turbulators during the heating season? 
How may exhaust fans in cooling systems be used during the winter months? 
What are two advantages of using a humidistat for fan control? 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT. Constructing. Maintaining, and Using Structures That Aid Plant Growth 


TOPIC. Lighting 


OBJECTIVE. To develop an understanding of how light affects plant growth, and how to 
control this light 


INTRODUCTION. With electric light and contro! of wave length, intensity, and photoperiod, 
it 1s now possible to hasten or retard growth, cause germination to begin and stop, 
control time of flowering, and influence tuber size It is economically feasible to grow 
and control electrically certain plants 


REFERENCES 
Required. 
( ; 1 Resource material for Lesson Plans in Greenhouse Management - Electrical 
tae Applications for Greenhouses, Foy Page, pp 40-47 


QUESTIONS or ACTIVITIES 


In regard to light, which direction do roots and stems grow? 

What should be the maximum number of hours per day that plants should receive light? 
What happens to chlorophvl! when light is too bright? 

Research studies have shown that c'.14.s use mainly two wave lengths of the light 
spectrum What are they? 

What does photoperiod mean? 


m0 Nt 


an 


Agriculiural Education 9$40-III-10 
Teaching Materials Center Page 1 


a 
7 


Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 
UNIT. Constructing, Maintainmg. and Using Structures That Aid Plant Growth 
TOPIC: Wiring and Electrical Controls 


OBJECTIVE To understand how electricity is used and controlled in a greenhouse. 


INTRODUCTION The use of single and groups of controls make electric greenhouse 
production and management easier and more profitable. 


REFERENCES. 
Required 
1 Electrical Applications for Greenhouses, Foy Page, pp. 48-65 


QUESTIONS or ACTIVITIES 


J 1 What does U L indicate? 22 
2. What should be the maximum number of outlets per circuit on general lighting 
circuits? 


3 Which tables in the required reference would you use to determine the proper wire 
size? (indicate your answer by listing the t able numbers. ) 

4 How many two-horsepower motors should be put on one circuit? 

5 What are the basic requirements of any well-planned wiring system? 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 
UNIT. Plant Growing Media 
TOPIC. Origin, Composition, and Importance of the Soil 
OBJECTIVE To develop an understanding of how soil is formed, what it is made up of. 
and its importance to horticultural plants 
INTRODUCTION: From ancient times man has strived to understand more about soil 
No doubt the reason for this is that man's very existence depends upon the soil. Look 
around you Probably you will see that not many items in your room came from any- 
where other than the soil Even this sheet of paper you are now readi: z is a product of 
the forestry industry which depends on soil for tree growth 
Once we take time to learn how soil is formed, what it is made up of, 
and how it affects plants, we can do a better job of making it work for us. 
a) 
ma | REFERENCES: Required. 
1 Information Sheet, "Origin. Composition, and Jmportance of the Soil" 
Supplemental: 
2 Qur Land and it's Care, National Plant Food Institute, pp. 6-13 
3. Home Garden Leaflet No LA 8, Department of Floriculture and . 


Landscape Architecture, A&M University 
4 Crop Production in the South Klingman, pp 43-51 


QUESTIONS 
or 
ACTIVITIES; 


Name the three layers of soil 

What causes these three horizons to develop? 

Which of the three layers is usually darker in color? 

When does young soil begin to collect its plant nutrients? 
What factors are responsible for the difference in soil colors? 
What three components does a good soil provide to plants? 
What are the three types of soil in regard to particle size? 
Which is the largest of the three soil particles? 

What governs the rate of soil development? 

What is organic matter? 
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Information Sheet 
on 
ORIGIN COMPOSITION AND IMFORTANCE OF SOIL 


The climate, especially rainfall and temperature indirect'y controls the rate of soil 
development The climate acts slowly taking thousands of years for the soil to reach 
a stage of balance with its environment 


A soil that has reached this degree of development usually has three distinct layers of 
horizons. As you dig downward in soil you can notice differences in color structure 
and texture of the soil This is especiail, noticeable along road cuts 


The topsoil is the first layer ‘'t is usually richer and is of greater importance to plant 
growth This layer contains most of the organic matter and is usually darker in color 


Next, we come to the subsoil This layer Joes not contain as many nucrients as topsoil, 
but it is still important because of root development 


The third layer 1s the parent material und is generally less important to plant growth 
It usually is below the area of heavy root growth and is seldom tilled. 


These three layers are developed from weathering or wearing down of rocks. Wind 
water, and ice break and crush the rocks Eventually a small plant begins to grow in 
this young soil. When the plant dies. 1t decays and gives the soil its first nutrients, 


Other plants begin to grow and finally a rich soil is developed Once the soil becomes pro- 
ductive, it provides three important components to a plant These are fertilizer elements 
air for the roots, and an adequate water supply 


You have noticed probably that there are several different soil colors These are caused 
by different amounts of air being present as the soil is formed, the amount of organic 
ma‘ter, (decayed plant or ani-nal matter’, and the types of rocks from which the soil is 
formed. 


You may have also noticed the different textures in sor:l This is caused by the size of the 
Soil particles Sand is the largest and therefore. is course to the touch Silt and clay 
are the other two with clay being the smallest. {t feels like flour when rubbed between 
the fingers. 
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Assignnient Sheet 
jor 
HORT. CULTURAL ICC UPATIONS 


UNiT Fiant Growmg Meda 
TOPIC Soil Moisture 
OBJECTIVE To understand the importance of moisture to plants and how this 


moisture becomes available frorn the soi? 


INTRODUCTION Soil moisture can be a homing factor in plant growth No matter 
how many minerals the soal contains. it wil not be productive unless it holds an 
adequate supply of water for optimum .test plant development ‘t should be kept 
in mind that too mich moisture can be as harmful! as too httle By learning more 
about soil moisture, one can use his knowledge to change the environment of plants 
in smail areas such as in the horticulture industry 


REFERENCES ~ Required 
1 information Sheet. “Soil Moisture" C 


Supplemental 
2 $01: Yearbook of Agriculture, 1957, USDA, pp 49-60 


QUESTIONS 1 What part of the plant takes 1n water from the soil? 
or 2 Tke process by which water ieaves the plant in the form of vapor 
ACTIVITIES is calied what? 


3. What material heips soil hold water? 

4 Wher 1s water hoiding capacity of vit al importance? 

§ What affecis the speed at which capillary water can move through 
the soil? 

Why does 1t harm so:l to work 11 when it is wet? 

What can be added to soil to make it hold more water? 

Why will overwatering a plant kill the root system? 

What happens to ramfall which falls to the earth's surface? 


Oonal nm 
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Information Sheet 
on 
SOIL MOISTURE 


The moisture in the soil represents an important part of the plant environment It is 

“9 3mmon knowledge that many plants tend to wilt when lacking in water. If water is 

not supplied to the plants soon after the wilting point is reached, they often die. Water 
is used by the plant in many ways The needed water is taken from the soil by the roots 
If plants are to remain healthy and grow well, water must be made constantly available 
to the plants The type of soil in which the plants grow has a definite influence upon the 
frequency of watering 


Soil water is very important 
1 Large amounts of water lost by plants in transpiration must be replaced. 
(Transpiration ~ loss of water in the form of vapor } 
2 Water acts as a solvent for dissolved minerals 
3 Water affects soil aeration (Movement of air through the soil. ) 
4. Water affects soil temperature 


What happens to rain which falls to the earth's surface? 
1 Runs off 
2 Soaks in 
3 Evaporates 


Water absorption is very important to the growth of plants 


Rain water is absorbed and rapidly passes downward through a porous soil. When the 
upper surface of the subsoil has a slope, much of the water flowing over its surface 
seeps out of the hillsides in springs and quickly contributes to stream flow. 


Why do different soils have different capacities to hold or "soak up" water? When 
organic matter is used up. soil packs together Thus a cloddy soil has fewer air 
spaces, its particles do not cling together in granules, and the lack of organic mat- 
ter means that it weighs more than an equal volume of crumbly soil from a well- 
managed plot 


A crumbly soil can take in water faster than a cloddy one, and it can hold more water 
The thoroughly decomposed soil organic matter (humus) in a crumbly soil, can hold 
lots of water Organic matter acts as a sponge in holding water In addition, to the 
water held by the organic matter itself, is the water held in the pores between the soil 
particles and between the soil granules Hundreds of very fine soil particles are glued 
together by the organic matter to form granules or crumbs 


The increased water-holding capacity of soils high in organic matter under natural 
conditions makes a big difference in the intake of water This is extremely important 
during droughty seasons 


| 
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Soil Moisttre 
(information Sheet continued) 


Moisture moves through the soil in all directions even against gravity by capillary move- 
ment This movement is caused by the attraction water molecules have for each other as 

well as the attraction between water molecules and soil particles Water molecules cling 
together and form droplets in the air or on a greasy surface where there is nothing to inter- 
fere But when 4 crop of water falls on soil particles, it spreads out as a thin film over the 
soil particles, because the attrac:ion between the soil particles and the water molecules them- 
selves Water that moves througa the soil in this way is known as capillary water 


How far and how fast capillary water will move in a soil depends on the size of the soil par- 
ticles and the condition of the soil 1f the spaces around the soil particles are large. the 
attraction between the water molecules and the soil particles wil] not be enough to overcome 
the weight of the water and it will not rise too much The movement that does take place 
however. will be rapid because there is little friction This is true in sandy soils 


In fine -textured soils, the particles ere closer together and the attraction between soil and 
water is greater Water may be expected to rise more slowly, but higher in soils of fine N 
texture 


Under field conditions, moisture moves from wetter soil to drier soil The difference is not 
always great, therefore, capillary water moves slowly and not far Even so, even moisture 
moves a short distance to the roots of growing plants to make it an important plant-soil 
relationship 


Much soil moisture can be lost when capillary water moves to the surface and evaporates 


All living cel's carry on respiration Roots are made of living cells In order for respiration 
to occur, oxygen must be present Oxygen is normally formed in the air occupying the pore 
space of soils having good aeration As water fills the pore space of these soils, however, 
the air is forced out (no two things can occupy the same space at the same time} and con- 
sequently. the supply of oxygen in .he soil is lost This means that root cells die and the root 
system decays away 


Some principies of understanding of soil-water relationships for the horticulture service worker: 

1 Many soils cannot be worked when wet except at the expense of desirable soil structure, 
This is more true for heavy clay-like soils, andisi 5 important for sandy soils 
Structure is the arrangement of the soil particles 

2 Plants can be easily overwatered or underwatered Sandy soils require more frequent 
waterings than heavy clay soils especially during periods of prolonged sunny days. 

3 If soils do not have desirable moisture-holding capacities. they should be modified to 
make them more desirable 
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Soil Moisture 
(Information Sheet continued) 


4 It is more critical to overwater plants growing in heavy soils during periods of 
prolonged cloudy weather than it is to overwater plants growing in light soils, 
during this type of weather condition Soil type and the amount of sunlight affect 
plant-watering practices 

#5 Loose, porous soils having a good structure soak up and hold more water than 
hard, compact soils. This has an important influence on plant-watering practices 

6 Overwatering causes decreased aeration and subsequent root decay and death of 
the pluat 

7 Underwatering causes wilting, dehydration, and subsequent death of the plant. 


eK EH 


Material for this information sheet was taken from Ornamental Horticulture for Vocational 
) Agriculture in Alabama, pp 79-81 
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UNIT. 


TOPIC. 


OBJECTIVE 


Assignment Sheet 
for 
HORTICULTURAL CCCUPATIONS 


Plant Growing Media 


Soil Mixtures 


To learn some of the most widely used soil mixtures and to become 
familiar with the methods used to produce soil mixes for growing horticultural plants. 


INTRODUCTION. Not all plants grow best in the same type of soil mixture. Water- 
holding capacity. aeration, and drainage of the soil ofien determines 4 plant's value. 
By studying the different types of soil and how to increase their productivity, we can 
grow healthier and more profitable plants 


RE FERENCES- 


QUESTIONS 
or 
ACTIVITIES. 


Required. 

1 Information Sheet, "Soil Mixtures" 

Supplemental. 

2 Plant Propagation. Hartman & Kester, Prentice Hall, N.J., 1959, 


roy 


om co te 


pp 26-30 


Wiat are the advantages of mixing organic matter and other soil 
"lightening" materials with loam soils? 

Name the characteristics of an ideal soil mix. 

Way is soil screened before mixing? 

What equipment is required for large scale mixing operations? 
What would be a good mixture for general container-grown nursery 
stock? 


‘th 
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information Sheet 
on 
SOIL MIXTURES 


SY lah a A A A 


Loam soils by themselves are generally unsatisfactory for growing plants for 
various reasons 


a Often "heavy" 
b Often poorly aerated 
c Often tend to become sticky after watering 
d Often have a low moisture-holding capacity 
e Often tend to shrink upon drying 
2. Advantages of incorporating organic matter and soil "lightening" materials with 
loam soils include 
a Better aeration c. Better drainage 
b Greater ease of working d Better moisture-holding capacity 


Some Typical Soi] Mixtures: 
a 1 For potting rooted cuttings and young seedlings: 
LJ 1 or 2 parts sand 
1 part loam soil 
1 part peat moss ior leaf mold} 
2, For general container grown nursery stocks: 
‘1 part sand 
2 parts loam soil 
1 part peat moss or leaf mold 
1/2 part dred or well-rotted manure 
3 For plants which do best under acid soil conditions: 
2 parts sand 
2 parts loam soil 
2 parts peat moss 
1 part leaf mold 
1/2 dried or well-rotted manure 
4 The Unversity of California {U C ) mix 
50% sand 
50% peat moss 
Fertilizer additives ia or b) 
a if the mix is to be stored for an indefinite period before using. This furnishes 
a moderate supply of available nitrogen, but the plants will soon require sup- 
plemental feeding To each cubic yard of the mix add: 
40z potassium nitrate 2-1/2 lb. single superphosphate 
( 40z potassium sulfate 7-1/2 lb dolomite lime 
2-1/4 Ib calcium carbonate lir e 


Soil Mixtures 
(Information Sheet continued) 


5 


b ifthe mix is to be planted within one week of preparation, This furnishes avail- 
able nitrogen as well as moderate nitrogen reserve. For each cubic yard of the 
mix add 
2-1/2 lb horr and hoof or blood meai (13% nitrogen) 
40z potassium nitrate 
40z potassium sulfate 
2-1/2 lb single superphosphate 
7-1/2 lb dolomite lime 
2-1/2 lb calcium carbonate lime 
tm making the U C mix for, 
a Bedding plants and nursery container-grown stocks use --75% sand, --25% peat moss 
b. Potted plants use -~50% sand, --50% peat moss 
This mixture, including the fertilizer, can be safely sterilized by steam or chemicals 
without resulting in the subsequent harmful effects to the plants that often occurs 
when other soil nixes are sterilized. Be 


The ideal Soil Mix has These Characteristics. 


a 


b. 
e: 
d. 


Uniformity 

Freedom from disease 
Low soluble salts 
Good drainage 


Good moisture retention 

No shrinkage 

Ease of preparation and storage 
Complete availability 


= 7 > © 


Equipment Used in preparing Soil Mixtures Includes. 


1 


2. 


3 


1 
2 
3 


4 


an 


Soil screen imay be a powered rotary screen} 4 Scoop shovel 
Soil shredder:either gas or electric powered’ 5 Cement mixer 
Wheel barrow 6. Water hose 


Screen the soil to make it uniform and to eliminate large particles. 

Slightly moisten extremely dry materials {especially peat) 

Mix smaller quantities by putting the ingredients in a pile in layers, and turn the 
pile with a shovel until uniformity of the mixture is attained. 

For large scale mixing operations. use a power driven cement mixer or shredder. 
Prepare the mixture at least one day in advance of use so that the moisture will tend 
to become equalized throughout the mixture. The soil mixture should be slightly 
moist at the time of use so that it forms a ball when squeezed in the hand at the time 
of use. 


we awed 


Material for this information sheet was taken from Ornamental Horticulture for 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT. Plant Growing Media 
TOPIC Mulches and Their Use 
OBJECTIVE To learn more about the kinds of mulches and how they are used. 


Also. to learn some common mulches and how to apply them. 


INTRODUCTION. There are many places in the landscape where mulches can and should 
be used Rose and flower beds, trees and shrubbery, and newly seeded lawn areas are 
good examples of where mulches are needed 


REFERENCES ~~ Required, 
1 Information Sheet, 'Mulches" 


Supplemental { 
2 Soil, 1957 Yearboo’ of Agriculture, U.S. D.A., pp. 151-156 


QUESTIONS What are two basic kinds of mulches? 
or What is the disadvantage of asphalt paper mulch ? 
ACTIVIT:rS What fertilizer should be added to corncob mulch? 


What is the most common mulch? 
What can be used as a mulch in areas where organic materi2l is 
scarce? 

7 List the effects of mulches in the soil mix. 

8. What is a mulch? 

9 What is the disadvantage of straw mulch? 


1 
2 
3 
4 When should mulches be applied to established garden plants? 
5 
6 


3S 
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information Sheet 
on 
MULCHES AND THEIR USE 


The landscape or greenhouse worker needs to know how to use ..ulching materials. 
What kinds of materials are used as mulches? Which kinds of r aterials make the best 
mulches? What are mulches used for? How deep should mulches be applied? When — 
should mulches be applied? A mulch is any material applied to the surface of a soil 
primarily to conserve moisture, maintain a uniform temperature, and to help control 
weeds 


Effects of mulches in soil mix_ 
Dilutes the soil and usually increases root growth 
Promotes soil granulation 
improves and stabilizes structure «surface mulch} 
Affects soil pH slightly 
Adds some fertilizer materials 
Leads to nitrogen deficiency in cases where carbonaceous materials are added 
Serves as food to micro-organisms 
Introduces weed seeds in the soil in some cases 


Two basic kinds of mulches. 
Inorganic or processed 
Organic 


inorganic or processed muich material _ 

% Aluminum Fo:! - Used to some extent in vegetable planting Research work shows 
that growth of plants is increased markedly 

2. Asphalt - A light spray is used commonly by landscape contractors to hold soil in 

place on steep banks. 
Asphait Paper - May be used but hard to keep in place Can become unsightly. 

4 Crushed Stone - Grave] Chips - Pebbles - This is a common mulch in areas where 
organic mulch is scarce Good in plantings for effect. May be coiored to blend in 
with the features or the home. patio or landscape. 

Black Polyethylene - Becoming a popular mulch especiaily in areas which are not part of 
the foundation planting This mulch is used in commercial vegetable plantings 


co 


Organic Mulch Material | 

1 Crushed Corncobs - Excellent mulch material May be colored for use in land- 
scape plantings Usually quite inexpensive Additional nitrogen should be applied. 

2 Corncobs iwhole’ - Used to limited extent in farm gardens where the material is 
available Can be used in utility gardens where appearance is not the main objective 

3 Lawn Clippings - This material is used to a limited extent. lt should be applied 
loosely because 1t mats Heat must be produced during decomposition 

4 Leafmold - Obtained from compositing fallen leaves in the fall ofthe year This 
partially decomposes by the spring. Good mulch but hard to apply evenly and is 
not particularly neat looking 
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Mulches aid Their Use 
(Information Sheet continue? 


5 Leaves - Used rather extensively in areas with many trees The most inexpensive 
material availat 
6 Feanut Hulls ~- Can be obtained in some garden centers or in areas where peanuts 
are processed This is an excellent mulch and usually quite attractive. 
7 Peat Moss - This is probably the most common mulch. It is quite rich looking when 
used correctly. The cost of this material is sually prohibited when large areas 
¥ are mulched. 
8, Sawdust - Very commonly used in areas where readily available. Nitrogen deficiency 
is almost certain if fertilizer is not applied regularly. Reports of toxic materials have 
not been substantiated by experiment stations. 
9. Shredded Bark - in recent years, this material has become a popular item in garden 
stores. The material makes an excellent mulch and is very attractive in landscape 
plantings. Shredded bark lasts as long or somewt at longer than peat moss and adds 
valuable organic matter to the soil 
10 Straw ~ Used for winter protection and as a summer mulch. This material is highly : i 
inflammable so should not be used where a cigarette could be carelessly flipped into the . 
mat erial 
11. Wood Chips or Wood Shavings - in recent years this material has become available in 
large quantities. Wood chips decompose slowly and may be the cause of nitrogen de- 
ficiency if additional fertilizer is not applied 


When to Apply Mulch 


The time to apply mulch to the garden on established plants is in mid-spring when the soil 

has warmed up sufficiently for active root growth If it is applied before this time, the mulch 
will keep the vnd too cool and root growth may be slow. If you are applying mulch to newly 
planted material, do so after the plants are put into place and watered in well. If you are 
planting materi.’ in the late summer or early fai, apply the mulch immediately after watering 
so that the soil teaiperature will be kept warmer in the cool nights of autumn. It is important 
that there is sufficient root growth in fall planted stock so that the material does not heave due 
to freezing and thawing during the winter months 


How Deep to Apply Mulch: 


For best results. the mulch should be at least 2-3" deep over the whole area during spring, 
summer, and early fall. Tender piants which need winter protection may require an addi- 
tional 1-2" during the winter months around the crown or base of the plant. In the spring this 
additional material should be fanned out away from the stems or crowns — the plants before 
additional materiai is added for summer mulching. 


wate 


Material for this information sheet was taken from Ornamental Horticulture for Vocational 
Agriculture in Alabama. pp 84-86 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UIT. Plant Growing Media 
TOPIC: Fertilizer Nutrients 
OBJECTIVE. To learn about the fertilizer requirements of plants, the function of 


different minerals, and how to apply these minerals 


INTRODUCTION Many of the materials used for mulching require an addition of fertilizer 
to reduce the chance of nitrogen deficiency or starvation of the growing plant material. 
Whodchips, sawdust. crushed corncobs and shredded bark need additions of nitrogenous 
fertilizers. A report from the U S D A_ suggests that 1/2-1]b. of ammonium nicrate 
or ammonium sulfate be added to each bushel of mulch material added to the plants. 
Remember, without the proper amounts of fertilizer, a lot of hard work car go to waste 
Plants can not thrive with an improper balance of mtrients 


REFERENCES _ Required. C) 
1 Information Sheet, "Fertilizer Nutrients" 


Supplemental: 
i Crop Production 1n the South, pp 65-77 
2 Soils and How to Improve Them. Texas Agricultural Extension 


Service Bulletin B-189 


QUESTIONS 1 What are the three primary elements? 
or 2 What primary element gives the dark green color to plants? 
ACTIVITIES. 3 What primary element is missing when leaves become mottled, spotted. 


streaked, and curled? 

What ace three sure ways of mis-using fertilizer? 

When is the best time to fertilize a lawn? 

What are the three nutrients obtained mostly from air and water? 
What are the two lime elements? 
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Information Sheet 
on 
FERTILIZER NUTRIENTS 


NUTRIENTS USED BY PLANTS 


Large Amounts Needed Rather Small Amounts Needed 


Nutrients Obtained 
Mostly From Air & 
ater 


Nutrients 
Obtained 
From Soil 


Nutrieffts Obtained From Soil 


Nitrogen Iron Zinc 
ydrogen Phosphorus Manganese Chlorine 
xygen Potassium Boron Molybdenum 

Calcium Copper 

Magnesium 

Sulfur 

: | Hydrogen 
| Oxygen 
SOME CONVENIENT NUTRIENT GROUPINGS 
‘ Grouping Nutrients 
Prima Elements | Nitrogen | 
Phosphorus 


Fotassium (Potash 


Calcium 
Magnesium 
Sulfur 


Fertilizer Elements Nitrogen 


Phosphorus 
a re Potassium (Potash) 
bis Elements Calcium 


J 
— 


race Elements 
or 
pMicro-nutrients 


Chlorine 


— eee et 
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Fertilizer Nutrients 
iinformation Sheet continued) 


+ 


Nutrient & Form in Which 
Chemical Available to 


Symbol Plants __—s———séKRole in Plant Growth __ Deficiency Symptoms 
a aT ce ae ca a Ta 


| 


; A sickly yellowish green color 
a eee 


induces rapid growth improves A distinctly slow and dwarfed 
j 
4 


— ware 


1. 
‘NitrogentN) | NF¥4+ Gives dark green color to plants 


ae ee a et ee eS eee a 


b 
' 
NOg- : 
é 


quality of leaf crops growth 


ed ed 


{ 
ano 


: ' ; 
: NO,~ | increases protein content of food Drying up or firing of leaves 
and feed crops A constituent of which starts at the bottom of 
| all proteins :Note an over abun- | the plants and proceed upwa. . } 
! : dance of nitrogen leads to rank The firing starts at top of the ! 
i H vegetative growth and tends to re- | bottom leaves and proceed down 
tard the date of plant maturity 5 the centex along the mid-rib | 

elecnet lense eee 2 eae anne: | 

i 

‘Phosphorus ; PO,4- Stimulates easy root formation Purplish leaves. stems, and | 

iP; i HPO,- +; andgrowth Gives a rapidand (branches. Slow growth and 

{ \ HgPO,- -igorous start to plants Hastens { maturity ; 

| maturity S-imulates blooming i H 

{ and aids in seed formation Es- | H 

i : sentia! to the transformation of | 

b f insoluble carbohydrates to soluble | 

H i carbohydrates a constituent of all 

i proteins i 

' ’ ; 

| nS Aedes era eee ae Tr 

| zi : 


j 

jPotassium K+ imparts increased vigor and dis- Mottling, spotting, streaking o 
iK; ease resistance to plants. In- curling of leaves. Leaves are 

! creases plumpness of grain and scorched or burned on the mar- 
seed Essential to the formation gins andtips. Firing starts at 
\ 


and transfer of starcnes. sugars, |! tip of leaf and proceeds down 
and oils Imparts winter hardiness 


EN eae eee 
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(information Sheet continued) 


wWutrient & Form in Which 


Chemical Available to 

Symbol Plants Role in Plant Growth Deficiency Symptoms _ 
Calcium(Ca) Ca++ Promotes early root formation, Young leaves in terminal 
and growth improves generalt bud become hooked in ap- 
plant vigor Influences the in pearance and then die at 
take of other plant nutrients. j the tips and along the 
H margins Leaves have a 
i wrinkled appearance In 
cases the young leaves re- 
| main folded There is a 
i 


La ee emit A Oe RO i SE ee 


Magnesium(Mg)' Mg++ 


| 
| 
| 


light green band along the 

i margin of the leaves. 
Roots are short and much 
branched 


een) ae re oe ee bre res + ee ee n° ee et Sn See ey ee ee tee 


ale Se tS a 8 


| 


ae ee he  cem e m 


A component of the chloro- 
phyll molecule Essential to 
the formation of fats, aids in [t bottom leaves and later 


| A general loss of green 

{ 

the transport of phosphorous moves up the stalk The 
t 

{ 

{ 

i 


color which starts in the 


Pe eee ey 


| 
} 
H 
i 
from older or younger parts | veins of the leaf remain 
ofthe plant Essential to green The plant stem is 
fruit production Influences slender and weak with long 
uptake of other plant nutrients branched roots Leaves are 
Plavs a role in the transloca- mottled or chlorotic with 
tion of starch | dead spots The leaf tips 
} are turned or cupped up- 
| 


wards 


greeter eee 
: 


ee ee ee ey 


7 re re Re So em A 


{ 


ulfurds} SO4= Essential to the formation of { The young plant leaves are 


proteins Essential to all light green in color and have 


wee ert rer em care ane 


| 
divisions and fruit develop- even lighter veins The 
ment Promotes root growth | stalks are short and slender 
Stimulates seed production 
Encourages more vigorous | 
plant growth i 


Plant growth is slow and 
stunted. Fruit is immature } 
and light green in color | 


J 


SS 


(ee Pee a eee | 
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(Information Sheet continued) 
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Material for this information sheet was partially taken from. 
1 State Department of Education. Agricultural Education Service, Montgomery, 


Alabama. Ornamental Ho rticulture for Vocational Agriculture in Alabama. 


2. The Center for Research and Leadership Development in Vocational And 
Technical Education The Ohio State University "Propagating Horticultural 
Plants" 


940-IV-5 


Page 6 
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(Information Sheet continued) 
Nutrient & Form in Which 
Chemical Available to 
Symbol Plants Role in Plant Growth Deficiency Symptoms 


anganese,Mn)i Mn++ This eler ent functions in 
enzyme systems which are 
necessary for important re-~ 
actions in plant metabolism 


pos of dead tissue are 
i 

’ 

j 

| 

| The element is also essential 
j 

{ 

! 

i] 

1 


cattered over the leaf. 
e smallest veins tend 
remain green produc- 
ng a checkered effect 


for certain nitrogen transfe~ 
mations in plants 


AGS ca 


Mo, 


— 
ey A 


Molybdenum | Acts as an electron carrier in 
(Mo) enzyme systems which bring 
about oxidation reduction re- 
actions in plants Oxidation 
reduction reactions are es- 
| sential to plant development 
‘ 


| 
i 
1 
1 
1 
| 
| and reproduction and do not 
| 
_} 


take place in the absence of 
micro-nutrients The dement 
is also essential to certain ni- 
trogen transformations in plants 


If plant nutrient elements are to be available to plants, three basic conditions must be met. 
1 The nutrient must be in a chemical form that the plant root can absorb. 
2 The nutrient must be in a position where it can be absorbed by the plant root 
3 The nutruent must occur in the soil in proper proportions 


Soil fertility then, does not depend only upon the supply of nutrients in the soil, but upon 
the form in which the nutrients are found 


Some fertilizers harm seeds and fuliage if the material is placed in direct contact with 
them Inorganic fertilizers harm plant foliage more than organic fertilizers. Often 
organic fertilizers are called non-burning fertilizers 


a 


ee 
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Fertilizer Nutrients 
(Information Sheet continued} 


If you are to avoid harming seeds and foliage with fertilizers: 


DO NOT 
SS 


1. Apply dry fertilizers (particularly inorganic fertilizers when the foliage is wet). 

2. Plant seeds directly on a band or layer of fertilizer. 

3. Spill the container of fertilizer contents and fail to remove the material from the 
foliage by scattering or leaching. (Many times lawn spreaders are fi'Jed on the 
Jawn and spillage is not properly cared for. It is best to fil] the sprcader on the 
sidewalk. ) 


lls 


1. Fertilize just before a rain. (Lawns for example) 
2. Place the fertilizer below and to the side of the seed. 
3. Mix fertilizer materials thoroughly in the soil before planting. 


Fertilizers can be applied to the soils of the greenhouse or the landscape as: 
1. Liquid fertilizers 


a. 
b. 
c. 


Hozon proportioners or fertilizer injectors (foliar or base application} 
Applied in water solution with a sprinkling can (foliar application) 
Applied as a water solution around the base of the plant 


2. Dry fertilizers 


a. 
b. 


c. 
d. 
e. 


Broadcast over the soi] surface by means of a spreader. 

Broadcast over the Soi] surface by hand (for smal] quantities). This is not the 
most accurate method for applying fertilizers. however. 

Deep dvijling 

Side dressing 

Banding alorg the row 


KRENEK 


Material] for this information sheet was taken from Ornamental Horticulture for Vocational 


Agriculture in Alabama, pp. 86-92. 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT Plant Growing Media 
TOPIC. Soil Organisms 
OBJECTIVE To learn some of the major soil organisms, their importance, and 


their effect on soils 


INTRODUCTION Soils are composed of broken and weathered rocks, organic matter, 
water, andair This material serves as a home for many kinds of plant and animal 
life These plants and animals are both large and small in size. Some of these plants 
and animals are even so small that a microscope must be used to see them. Even 
though these organisms are small, they play a vital role in the health of our plants. 


REFERENCES ~~ Required 
1, Information Sheet, "Soil Organisms" 


| Supplemental 
Soil, 1957 Yearbook of Agriculture, US DA 


Ld 


QUESTIONS 1 Name three small forms of plant life that are found in the sai . 
or 2 How much of the soil consists of organisms? 
ACTIVITIES 3 What damage to plants can a nematode cause? 
4 What harm to a plant may fungus cause? 
5 In what way do bacteria help supply the plant with fertilizer nutrients? 
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Information Sheet 
on 
SOIL ORGANISMS 


Small plant life in the soil may be bacteria fungi, or algae The small animals in the 
soit include one-celled animals, and tiny, round worms called nematodes. The larger 
ammals in the soil include worms antr sna.ls. spiders. and insects. Some of these 
animals, especially the earthworms heip to make the soil better by burrowing through 
the soil, mixing 1t and making it possible for water and air to move easily through the 
soil Also. some of the organisms in the soil are able to take nitrogen from the air and 
change it into a form that plant roots can absorb Other organisms in the soil are not so 
helpful and actually do harm to plants by eating parts of the plant and causing various 
plant diseases. 


tng HE emit Aa ents carne e 


So2l organisms make up about 1/1000 of the weight of an acre foot of soil. The living 
things in the soil use soil minerais for living activities The minerals available to 
the plant then, are these that remain after the soil organisms have consumed a cer- 
tain quantity for their life ¢ rocesses 


THE SIGNIF’CANCE OF SOIL ORGANISMS, 


Beneficial to Harmful to 
Organism ___. ....Major Activity Plant Growth Plant Growth 
i —_—— a ToT are nee Se ae ee ae a aa eS ee == — << 
i ; i 
Earthworm ; Mixes soi} increases the a. 


i availabriisty of plant nutrients 

i j Especially nitrogen:increases 

aeration Promotes drainage {| 
; 


| 
| 
i | 
Sn aca ae Sie tale incl eth ed ih ea ea eat -—---—--|_______ 
oe t 


ian wee 


i 

7 I k 

Nematode Penetrates plant tissue. es- X Only about 50 

: | pecialiy roots and causes | of the thousands o 
: extensive damage f | nematodes known 
are harmful to 

' i plants. | 
L-. ar enc aaa een See reene 

higae : Aid bacteria and funzi in the | x 

' decomposition of plant tissue. | ' 
H ; in making rutrients available | | 
, to plants, and in the synthesis | | 
. of humus i ! 

pease tN Ge Oe toe a ae, ne renee eee 
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Soil Organisms 
‘Information Sheet continued: 
Beneficial to Harmful to 
Organism _——ss— Ss Major Activity Plant Growth Plant Growth 
F Ba cd AE tele LS 
‘Fungi ! Decompose organic residues. 1 x 
; ‘ Promotes the formation of 
: : . humus Causes many plant ' 
H ' diseases 
; aera ei Ney ots 
bo 3 | 
j ‘Actinomycetes: Decompose organic matter | xX 
i ; Yeleasing plant nutrients. 
‘ * especially nitrogen. Causes 
i Fy Z 
: ; plant disease 
Pease - SA ee ee a ee a ee ee ee ee eee ye 
Bacteria - Pecomposes organic matter x 4 


releasing pliant nutrients: 
convert nitrogen from the air 
» into a form available to plants 
' jonty certain bacteria are able 
; todo this. Cause many plant 
! diseases 


ar er ee ee 
ee ee 


—e 
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4 
" 
¥ 
i 
4 
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| 
| 
i 
H 
b 
a 
u 
h 
i] 
it 
+] 
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t 
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The soil organisms which are beneficial to plant growth can be encouraged by adding organic 
matter lime. and moisture to the soil 


The soil organisms harmful to plants need to be controlled. it has been estimated that the 
yearly loss in farm crops in the fnited States is five billion dollars The cost of pesticides ~ 
and required application of these expenditures is used to control harmful soil organisms. 


Basically there are three ways ‘o contro] soil organisms which are harmful to seeds and plants: ] 
{ §oil sterilization with steam 
2 Soil fumigation or drenching with chemicals 
3 Seed treatment 


Caenwe 


Ma‘erial for this information sheet was taken from Ornamental Horticulture for Vocational 
Agriculture in Alabama, pp 92 94 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT Plant Growing Media 


TOPIC; Soil Sterilization 


OBJECTIVE To lear the advantages and disadvantages of steam sterilization 
(pasteurizing) and chemical treatment 


INTRODUCTICN. The soil organisms harmful to plants need to be controlled. It has 
been estimated that the yearly loss in farm crops in the United States is five billion 
dollars The cost of pesticides and required application equipment amounts to almost 
$350 million a year A considerable amount of these expenditures are used to control 
harmful soil organisms 


REFERENCES. Required. 


1 


Information Sheet, "Soil Sterilization" 


Supplemental: 


2 
QUESTIONS 
or 


ACTIVITIES, 


1 
2 
3 
4 
5 
6 
7 
8 


Soil, 1957 Yearbook of Agriculture, U S D.A.. pp. 157-164 


Why are soils treated? 

What are four sources of steam 

Why will soil that is too dry heat up slowly? 

What is used to measure the soil temperature? 

How can ammonia build-up in the soil affect plants? 

What are the seven factors to consider when fumigating soil? 
What are the three precautions to observe in using soil fumigants? 
What is the cheapest method of sterilizing soil? 


c 
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Information Sheet 
on 
SOIL STERILIZATION 


This control measure is highly effective and is widely used in the greenhouse for con- 
trolling the various soil-borne pests. Steam sterilization is also used to some extent 
in outdoor areas and for steaming bulk soils prior to use in growing plants. 


Why are soils steamed? 
1 To kill soil-borne insects 
2. To kill all of the bacteria, fungi, and virus organisms that are harmful to com- 
mercial crops 
3 To destroy weeds 
4 To promote soil granulation 


Sources of steam. 
1. Existing steam boilers 3 Package steamers 
2 Portable oil-fired steam boilers 4 Bricked in permanent-type boilers 


Preparing the soil for steaming. 

1 Add humus or organic matter. 

2 Water the soil lightly Soil that is too dry will heat up slowly because of poor heat 
condudionand distribution Soil that is too wet will also heat up slowly because it 
requires considerable heat to heat a large quantity of water. 

3. Keep the soil moist a week prior to steaming so as to encourage weed-seed germina- 
tion This will make the weeds easier to kill 

4 Rototill or otherwise loosen the soil Be sure all soil -s loosened and that all lumps 
are broken up 

5 If soi] in raised benches is being sterilized. unroll the canvas steaming hose down the 
length of the bench +Ground beds may have buried tile for steaming purposes. ) 

6 Cover the bench with a suitable cover. The cover may be draped over the bench, 
weighted down with pipe or held in place with "C" clamps. 


The soil should be steamed at 180°F fer thirty minutes. 
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Soil Sterilization 
.Information Sheet continued} 
KILLING TIME FOR VARIOUS SOIL ORGANISMS 
WHEN USING STEAM STERILIZATION 
Organism Time te Kili Temperature 
fe nr a RG A RD RS Ae Oe 
i ! ! 
t ry M4 
‘Nematodes instantly | 140°F 
i Be ate ce aoe 
‘Soil Insects Mmstantly 
i t 
Soul Fungi ae “70 minutes 140° - 160°F 
per re ee eee eee sae 
‘Soil Bacteria ! 10 minutes 
i i 
YO minutes 
) 


iWeed Seeds 
t 


fem 
soil Virus 


nee 


| ” 30 minutes i 180°F 
Pe ee 


The soil temperature during steaming is registered on a soil thermometer, 


After steaming. it is often found that there are other problems which could develop. 


1 
2 


Nitrifying and other beneficial soil organisms are killed 
Ammonia build~up in the soil which may cause root burn 


Solving after-steaming problems 


1 


or G 


Use high quality. long lasting kinds of peat such as German or Canadian sphagnum, 
peats or other forms of organic matter that break down slowly 

Avoid sterilizing in hot water 

Don’t feed the previous crop after it shows color, and leach it during the last waterings. 
Keep soils cuitivated during critical periods to encourage air to enter the lower soil. 
Keep soils medium dry when steaming: sterilizing wet soils encourages the build-up of 
ammonia 

Adding 4 lbs of gypsum or 40% superphosphate per 100 sq. ft. of soil immediately after 
steaming seems to help tie up free ammonia 

Leach heavily after steaming 
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Soil Sterilization 
‘Information Sheet continued: 


Soil Fumigation 


Conditions under which chemicals are most extensively used for soil pasteurization. 
1 Situations in which overhead costs are so low that the time required for aeration 
is not expensive 
2 Situations where weeds and soii-borne insects are the main reasons for sterilizing. 
3 Situations :n which steam boilers are not available for sterilizing. 


Chemical fumigants effective against fungi, bacteria, and nematodes are: 


1 Chloropicrin .Tear Gas; 4 Vapam or VPM 7. Formaldehyde 
2 Methyl bromide 5 Vorlex 
3  Mylone 6 Trizone 


Chemical fumigants effective against nematodes are: 
1 Dichloropropene-dichloropropane mixtures 
2 Ethylene di-bromide 


Other fumigants include 
1 Bedrench 3 Trapex 5 Brozone 
2 Zinophos 4. Nemes 


Factors to consider in fumigating soil. 
1 Soil temperature 4 Soil Texture 7. Depth of application 
2 Soil moisture 5 Seals needed 
3 Organic matter content 6 Soil type 


Forms in which chemical fumigants are applied. 

1 Tractor-mounted equipment which lays a plastic film and injects the fumigant 
under the plastic cover. 

2. Liquid water- miscible materials which are metered into sprinkler irrigation systems. 

3 Granules, liquids. and powders which can be worked into the soil from equipment 
mounted in front of a rototiller 

4 Tractor-mounted chisel-tooth injection shands can be used. 

5 Materials in pressure cylinders can be released under plastic covers. 

6. Hand-operated needle point injection guns can be used. 


No plants should be planted into a fumigant -treated soil for a period of two to three weeks. 


Precautions to be observed in using soil fumigants 
1. Avoid inhaling the material 
2. Avoid contact of the fumigant with the skin. 
3 Allow sufficient time for aeration after the material is applied. 
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(Information Skeet continued) 


ADVANTAGES AND DISADVANTAGES OF 
STEAM AND CHEMICAL SOIL STERILIZATION 


Treatment Advantages Disadvantages 
Fey ON en ee ee ee 
Steaming A very effective job Cost High initial cost Edges of benches and 


of treatment is less per acre 


i growing areas may not receive steam. 
than for chemicals ($350 - 

i 

t 


After steaming, problems frequently 


occur 


Ln) 
{ 
i 
1 
500 per acre) 
{ 

’ 


Cost of treatment per acre is high. Not 
very effective against hard-to-kill organ- 
isms. A great deal of time is required 
for aeration after treatment. 


Useful when a source of 
steam is not available 

Gives good control of in- 
sects, weeds, and nematodes 


4 
Fumigation 
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Material for this information sheet was taken from Ornamental Horticulture for Vocational 


4griculiure in Alabama, pp. 94-98 
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Assignment Sheet 
for y 
HORTICULTURAL OCCUPATIONS 
UNIT. Plant Growing Media 
TOPIC: Plant Growing Media Other Than Soil 
OBJECTIVE To become familiar with growing media other than soil, to study their 
merits, and to learn how to use these media in growing horticultural plants. 
INTRODUCTION. Every plant grower has his own opinion on which plant growing media is 
best. There are several very good additives and experience is the best method of se- 
lection. 
REFERENCES Required 
1 Information Sheet, "Plant Growing Media Other Than Soil" 
2 "Horticulture Perlite for Texas Gardens", Bulletin TAP 256, Texas 
A&M Extension Service 
{ QUESTIONS What is the most widely used media for reproduction of plants ? 
or What type of peat is most widely used in the United States ? 
ACTIVITIES: How much water will sphagnum moss absorb? 


What happens to vermiculite when heated? 

What leaves, when in a molded state, make the best growing media? 

What three media are probably the most readily available for use by 

the horticulturist in the South? 

7 Why have many people witnessed failures in plant growth in a medium 
of sawdust? 

8. What are the advantages of perlite? 
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Information Sheet 
on 
PLANT GROWING MEDIA OTHER THAN SOIL 


Many different growing media may be used for rooting cuttings taken from desired plants. 
These may be used alone or in mixtures with soil 


SAND 

Sand is probably one of the most widely used growing media in the reproduction of plants. 

It consists of small grain or rocks ground into a fine texture by weathering. This sand 
must be of a good quality and must not contain silt. The recommended sand for use in root- 
ing cuttings is of the quartz type and should be washed lt can be the same quality sand used 
in masonry. 


PEAT 

Peat, commonly referred to as peat moss, is a material that has resulted from the de- 
caying of the remains of thick vegetation in wet, marsh, swamp areas. It has been pre- 
served over the years by being under water in a partially decomposed state. Peat varies 
widely in its state of decomposition, acidity. mineral content and origin. Light brown peat 
has been normally produced by a type of vegetation that results in a quite acid state. Brown 
to black peat is of the type that is alkaline. This is the type that is desirable and most used 
in the United Siates it has a very high water-holding capacity and contains approximately 
1% nitrogen. This nitrogen assists in the decomposition process which results after peat has 
been placed in use When feat is used, it should be broken apart and moistened well before 
adding to the growing media or mixture 


AT A aA EE PE 


Commercial sphagnum moss is a material that has been produced by dehydrating certain 
acid-bog plants. The dehydrating results in a relatively sterile material. It is very light 

in weight and has a very high water-holding capacity. It has been said that it will absorb 

10 to 20 times its weight in water After dehydrating the plant materials have been shredded 
in order to make it more usable This material contains such small amounts of minerals 
that plant growth in it for any length of time will need additional fertilizer. 


VERMICULITE 
This is a material that is micaceous in nature and is therefore a mineral. It is composed 
of thin layers that expand or explode when heated. it is heated in order to dehydrate it for 


use in horticultural mixtures. It is light in weight and has a very high-water-holding capacity. 


Expanded vermiculite should not be pressed or compacted in any way when wet. [ff this is 
done the desired porous structure of the material will be destroyed. 
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Plant Growing Media Other Than Soil 
{information Sheet continued) 
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Certain leaves can be decayed and placed into a growing media or mixture and will serve 

a very good purpose Maple, oak sycamore, and elm are among the most suitable leaves 
for this purpose. In preparing such a compost the layers of leaves should be alternated 
with thin layers of soil Small amounts of nitrogenous fertilizer should Fe used between 
the layers of leaves and soil This nitrogen assists in the decomposition of the leaves 

The mixture should be protected from the weather so that leaching of the mineral elements 
will not result during heavy rain storms To prepare suitable leaf mold, 12 to 18 months 
should be allowed for proper decaying of the leaves A disadvantage of leaf mold is that it 
may contain nematodes, weed seed or noxious insects and diseases. It should be sterilized 
before being used as a growing media for horticultural plants. 
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In the South these materials are probably the most readily available for use by the horti- 
culturist They are by-products of the lumber industry and can be obtained readily at very 
low cost They are usually of the hardwood or pine variety Decomposition of these materi- 
als is slow and one should be sure that they are decomposed before using them for plant 
propagation Usually it is advisable to add nitrogenous fertilizer to these materials during 
the decaying process 


ae. 


US:NG SAWDUST 

Sawdust may be used to improve the physical conditions of soils and as a mulch. Asa 
mulch it insulates the soil against wide fluctuations in temperature, discourages weed 
growth and reduces evaporation of soil moisture However, there is a difference of 
opinion as to its merit Some operators have long used this easy-to-get forest by-product 
in large quantity with complete success Others have had unfortunate experiences with 
sawdust and have discarded it as unsuitable to their needs 


Possibly a lack of understanding as to how to handle sawdust has caused some of these failures. 
When sawdust is incorporated with the soil--used in place of peat--it requires large quantities 
oi nitrogenous fertilizer ifthe plants growing in the soil are not to suffer from nitrogen starve- 
tion The organisms in the soil which break down cellulose require appreciable amounts of 
nitrogen and will use up all available supplies of this element 


It has been estimated that 24 lbs of nitrogen are required per ton of sawdust from some species 
of pine to bring the nitrogen Content up to 1 2 to 1 5%, the values needed for decomposition witl _ 
out inducing nitrogen deficiency in plants This would equal 115 ibs of ammonium sulphate or 
72 lbs of ammonium nitrate per ton of sawdust during the period of its decomposition, which 
may be Zor 3 years’ A 4inch layer of loose dry sawdust over a space 20X30' Weighs a little 
overaton A bushel of sawdust 110 to 15 Ibs ) requires 0 8 lbs. of ammonium sulphate or 0.5 
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ib of ammonium nitrate When the sawdust is used as a mulch, nitrage fertilization is 
not required to the extent that it is when the material is incorporated with the soil. 


Sawdust is widely employed as a plunging material in heel beds in retail sales yards, for 
which it has unanimous approval. despite the fact that research showed that it is very 
poor for this use vastly inferior to peat The need for frequent watering is the chief 
disadvantage of sawdust as a filler for nursery heel beds Because of the rapidity with 
which it dries. it is necessary to soak thoroughly and often 


at¢ewa 


Material for this information sheet was taken from Ornamental Horticulture for Vocational 
Agriculture in Alabama Ep 96-100 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Plant Propagation 
TOPIC: Introduction to Propygation 


OBJECTIVE; To develop an understanding of the basic types of reproduction in plants 
and to learn the facilities, media. soil mixtures, and containers used in plant propagation 


INTRODUCTION. Plant propagation is the controlled reproduction of plants in order that 
man can have selected plants which are of specific value to him. Today with the many 
new advances in science the propagation of plants has become one of the most fasci- 
nating aspects ornamental horticulture 


REFERENCES. 
Required: 
1. Information Sheet. "Introduction to Propagation" 


Supplemental: 

1. Handbook on Propagation, #24, Brooklyn Botanic Garden 

2. “Plant Production". B-178, Fiorida 

3 Plant Propagation Principles and Practices, Hartmann and Kester 

4 "Controlling Environment with Plastic Structures for Plant Propagation", TAP-387, 


Texas Agriculture Extension Service 
QUESTIONS OR ACTIVITIES ; 


What is meant by plant propagation? 

Give two methods by which plants may be propagated. 

Give three structures used for the reproducation of plants, 

List three requirements of the ideal plant propagation structure. 

Give three requirements of a good media or mixture used in propagation. 
List five of the most common types of media 

What is used for chemical sterilization of soil? 

Give three types of containers used in the propagation of plants. 

What is the purpose of plant hormones? 

What is a flat? 
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Information Sheet 
on 
INTRODUCTION TO PROPAGATION 


Plant propagation is the controlled reproduction of plants in order that man can have 
selected plants which are of specific value to him. 

Plants may be propagated by two methods -- sexual or asexual. 

Seed reproduction in ¢lants is basically a sexual process because it involves the union 
of sperm and egg cell before the seeds are formed. The seed has a supply of food suf- 


ficient for establishing a plant in a new location 


The vegetative methods of propagation such as layering. division, cutting, grafting, and 
budding are the asexual types cf plant propagation. 


There are a number of types of facilities and propagating structures for the reproduction 
of plants 


Many stypes of greenhcuses are used. they are usually made of glass, pjastic, or 
similar material. 


The hotbed is used for propagating, but it is generally smaller and less expensive Heat 
is provided by fermenting manure or electric heating cables 


Many growers use a propagating case made of plastic to start young plants. This case 
may have mist Spray in it to control the environment. 


The ideal structure for plant propagation should have the proper amount of ventilation, 
temperature, and shade or light 


There are several media and inixtures used 1n propagation. All media should be loose and 
of a light mixture so that the excess water will drain It should be free from seeds, nem- 
atodes, and disease organisms 


Some common types of media are sand. peat. sphagnum moss, vermiculite, and perlite. 


If soil is used, sterilization ig a must. it may be treated by steam or chemicals. If 
chemicals are used methyl bromide is an excellent chemical to use. 


Flats are small rectangular containers used for germinating seeds or rooting cuttings. 
Many types of vontainers such as clay pots, peat pots, and plant bands are used. 


= Many plant propagators use 3 synthetic plant hormone to promote rooting of cuttings. 
Various methods are used in applying these root-inducing substances, but the most 
common is to dip the cutting in the hormone powder, which is 2 chemical mixed with 
powdered talc at suitable concentrations. Many of the rooting hormones contain a 
fungicide to give protection against diseases 
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Assignment Sheet 
for 
HORT! CULTURAL OCCUPATIONS 


UNIT Plant Propagation 
TOPIC Fropagation from Cuttings 


OBJECT.VE. To develop an understanding of the methods of reproducing plants from 
cuttings 


:NTRODUCTION Cutting is one of the most important methods of propagating ornementa! 
plants Many plants can be started from cuttings in a limited amount of space. This is 
an rnexpensive rapid. and simpie method of starting plants. 

Cutting may be defined as the process of propagating plants by the use of 
vegetative parts which when placed under suitable conditions, will develop into complete 
plants 


REFERENCES 
Required. 
1 Information Sheet, "Propagation f:om Cuttings" 
2 Basic Gardening Mlustrated Sunset pp 17-19 


Supplementa} 
1 Flower and Plan 


‘roduction in the Greenhouse, Nelson. pp 113-123 


QUEST:ONS OR ACT, VITIES. 


1 List three reasons for producing piants from cuttings. 
2 When are hardwood cuttings usually made? 
3 List three plants which would be considered as herbaceous. 
4 When are softwood cuttings made? 
5. What temperature rs necessary to root cuttings? 
6 List three characteristics of a good cutting. 
7 What is the fvection of the callus growth on cuttings? 
8 What are the requirements of « good rooting medium? 
9 Give four types of rooting media 
10 =When are cuttings ready to transplant? 
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information Sheet 
on 
FPROFAGATION FROM CUTTINGS 


T ducing plants from cutt:ngs is often cheaper and faster than producing them from 
seed by budding or by grafting The use of cuttings also helps maintain the character- 
istics of the origma! giant Many types and varieties of plants will not produce the 
same quality or type of pliant from seed and must be reproduced by cuttings budding. 
or grafting 


Commercial plant producers use cuttings to secure large numbers of plants faster 
than secu sing the sane plants from seeds Cuttings are aiso used because they are 
easier and simpler to make than various budding or grafting operations 


Cuttings are classified and named according to the part of the plant from which the. 
come. stem cuttings leaf cuttings oy root cuttings 


Stem cutiings are most important and more commonly used They are made by 
cutting a segment or piece of a growing limb or shoot from the parent plant These 
cuttings are further classified or named by the type of wood or growth period from 
which the cuttings are made 


1 Hardwood cuttings are usually made in the winter months ‘or dormant stage) 
from plants or trees which shed the:r leaves. Plants propagated by hardwood 
cuttings include junipers and Yews : 

2 Semi-hardwood cuttings are usually made from evergreen plants and are cut 
from newer growth on the plant after it has finished the rapid summer growth. 
Flants propagated by semi-hardwood cuttings include euonymus, evergreen 
azaleas and holiy 

3 Softwood cuttngs are made from new growth in spring or early summer while that 
part of the plantjs growing rapidly Plants propagated by softwood cuttings include 
pyracantha, magnoiia and spirea 

4 Herbaceous cuttings are made from plant materials which are soft, rapidly 
growing and relatively high in water content Plants propagated by herbaceous cut- 
tings include coleus. chrysanthemuin geranium. and carnation, 


The following environmental conditions are necessary for rooting cuttings; high humidity, 

air temperati:re of 60° to 70° at night and 75° to 85° during the day. The temperature of 

the rooting medium should be as ciose to 70 to 75° as possible. Others are adequate light 
and a good rooting medium 


After cuttings have seen made and placed under environmental conditions favorable for 
rooting a callus layer may develop at the basal end of the cutting The callus serves as 
a protective layer which retards the development of decay on cuttings that are fairly slow 
to root The formation of callus and the formation of roots are independent of each other, 
although they often occur at the same time 
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«Information Sheet continued; 


The plant from which cuttings are taken should be healthy and moderately vigorous The 
cuttings should come from average growth from portions of the plant in full sun The 
cuttings are usually three to five inches long with two or more nodes’ The cuttings should 
be made with a sharp knife, making the basal cut at about a 45° angle just below a node _ it 
is best to take cuttings in the early morning and keep them moist, cold and turgid (swollen) 
by wrappin,; in damp burlap or plastic bags until they are stuck in the propagating bed 


The lower 1/3 to 1/2 of the leaves shoujd be removed from the cuttings. Dip the base of 

the cutting in a rooting hormone and insert in ‘he rooting medium. spacing so that the leaves 
barely overlap The depth of sticking the cuttings is generally 1/3 of their length. After the 
cultings are stuck. the medium should be thoroughly watered to wash the particles closely 
around the base of the cuttings 


During rooting the medium must be kept uniformly moist, but never soggy Until the cut- 
tings begin to root, they should be kept under partial shade After rooting, the shade should 
be removed for increasing periods of time until it is left off completely 


A good rooting medium is one which can be kept uniformly moist, but which also provides good 
drainage and aeration. Some satisfactory ones are. clean sharp sand (builders grade), ver- 
miculite <horticultural grade’. sand and peat moss mixture, equal parts of each, peat moss 
and perlite. equal parts of each 


The propagation box should be at least three to four inches deep. Usually they are wooden boxes 
or flats with slatted bottoms Standard size nursery flats are usually about 15" wide by 22" long 
by 3-1/2" deep This size is convenient to handle when filled with the rooting medium and cut- 
tings 


To maintain the high humidity needed for rooting soft:vood cuttings, the top of the flat may be 
covered with plastic This may be done byplacing a wire or wooden frame over the flat to 
support the plastic 8 to 12" above the rooting medium. After the cuttings have been stuck and 
thoroughly watered. the flat is covered with a Sheet of plastic, which should be tucked under 
the bottom of the flat or tacked to the sides and ends to hold it in place 


Cuttings should be properly managed after they have rooted When the cuttings have roots 1/2 
to 1" long, they are ready to transplant either into pots or directly to outdoor beds. If transplanted 
into pots, 2-1/4 to 3" pots are used The potting mixure should contain about 1/3 organic matter 
such as peat or leaf mold, and 2/3 sandy loam soil The cuttings should be partially shaded for 
7 to 14 days after the cuttings are established By fall the cuttings will be ready to plant in the 
field to grow to a size suitable for landscape use _ If they were rooted late in the season, they 
should be carried over the first winter in a covered cold frame 
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(Information Sheet continued: 


Material for this information sheet was partially taken from. 
1 State Department of Education. Agricultural Education Service, Montgomery, 


Alabama, Ornamental Horticulture for Vocational Agriculture in Alabama. 


2. The Center for Research and Leadership Development in Vocational And 
Technical Education The Ohio State University "Propagating Horticultural 
Plants" 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Plant Propagation 
TOPIC: Propagation by Layering 
OBJECTIVE: To develop an understanding of the different types of layering. 
INTRODUCTION Many plants can be reproduced by layering. This is the development of 
roots on a stem while it is still attached to the parent plant. The rooted plant is then 
detached or cut after it has developed roots and becomes a new plant. 
REFERENCES: 
Required. 
1 Information Sheet. "Propagation by Layering" 
Suppiemental. 
1 "Propagation of Ornamental Plants”. B-816-(1), Agricultural Extension Service 
2 Plant Propagation Principles and Practices, Hartmann and Kester 
3. "Plant Propagation", B-178. Florida 


QUESTIONS OR ACTIVITIES. 


Why do we wound plants that are to be layered? 
What type of plants can be layered in a simple way? 
What type of plants are air layered? 

Why do we air layer plants? 

What materials are used ir air layering plants? 
When is the best time to air layer plants? 
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information Sheet 
on 
PROPASATION BY LAYERING 


The production of a new plant by layering is one of the surest methods It is commonly 
used to propagate plants which are difticult to root 


A simple way of layering is performed by bending a branch of a plant to the ground and 
covering it with soil or a rooting medium. but leaving the terminal end exposed. 


It is usually best to wound branches that are to be covered with soil This helps to 
induce root formation Many plants such as ivy, philodendrons, blackberries, and 
strawberries will root by this method. 


Air layering is a method used to increase many plants such as croton, hibiscus dracaena. 
and rubber plants Many tropical plants get "leggy" and shed their lower leaves; they 
cannot be sold as choice plants This is a method of securing good plants at a minimum cost 


Air layering is an excellent way to prodice plants which do not come true from seed In 
f some cases. a layered plant can be produced in a shorter time than by other methods of 
l propagation 


One method of air layering is to select a spot just below the joint or node of the piant to be 
propagated It may be necessary to remove a few leaves in order to do this. Make a slant- 
ing cut upward Be careful not to cut all the way through Take a toothpick or other small 
piece of wood and place it in the upper end of the slit to keep it from sealing Then sprinkle 
the area which is to be propagated with a hormone This will stimulate the root growth. 

Wrap a small handful of moist spahgnjm moss around this area to keep the roots moist while 
in formation Cover the moss with a small piece of plastic film, polyethylene. or kitchen- 
grade aluminum foi! to seal in the moisture Tie the plastic with two pieces of garden wire or 
plastic tie 1na few weeks, under ideal conditions, the roots should be in formation and 

the stem may be cut from the parent plant and placed in a pot 


Air layering is best practiced during the spring and summer months when high temperatures 
and high humidity contribute toward quicker rooting 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 
UNIT Plant Propagation 


TOPIC. Propagation by Division 


OBJECTIVE To develop an understanding of how to increase plants by division. 


INTRODUCTION The propagation of plants by division is an easy and sure way of 
increasing plants such as chrysanthemums, daylilies, and some shrubs. 


REFERENCES. 
Required. 
1 Information Sheet, "Propagation By Division" 
2 Sunset Basic Gardening illustrated, pp 14-16 


Supplemental, 
3 Propagation of Ornamental Plants. Texas Agriculture Extension Service, pp. 816 
4 Plant Propagation Principles and Practices, Hartmann and Kester, pp. 419 


QUESTIONS OR ACTIViTIES 


List four plants that can be propagated by division. 

When is the best time to divide shrubs? 

Why do you divide perennials? 

When should you divide perennials? 

How should you divide a daylhly or other bulbous plants? 
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Information Sheet 
on 
PROPAGATION BY DIVISION 


Division is a simple form of plant propagation. Some plants which can be propagated 
by division are daylilies, iris, chrysanthemums, geraniums, sanservieria, and shrubs 
such as primrose, jasmine and fig trees 


Most of these plants can be dug and shaken free of soil Then the clumps can be divided 
into units or small plants. each having roots stems, buds, and leaves They can be 
planted in containers or as individual plants where they are to grow permanently. 


Plants are best divided after their season of blossoming, but with care they may be so 
increased at any season of the year Larger shrubs may be divided in the same method 


as smaller plants, but in most cases they will have to be separated with a shovel or hatchet. 


They should be divided when the shrubs are dormant for best results. 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT. Plant Fropagation 
TOPIC Propagation by Grafting and Budding 
OBJECTIVE To develop an understand:ng of the methods and types of grafting and budding 


INTRODUCTION. Budding and grafting 1s usually performed when certain plants cannot 
conveniently be reproduced by cutting, layering, or division Also, it is used when 
seeds do not reproduce the characteristics of the parent variety. 

Experience is necessary to be successful at grafting and budding. One 
of the best ways 1s to study ali you can about grafting and budding and then practice until 
you become skilled 


REFERENCES 
Required 
1 Sunset Basic Gardening !!lustrated, Lane Book Co., Menlo Par, Calif . pp 20-25 . 
Supplemental. 


1 "Propagation of Trees and Shrubs", Bulletin No. 1567 U S D A. 

2 "Topworking Pecan Trees by Inlay Grafting", Brison, T A P, - 93 - Texas 
Agriculture Experiment Station 

3 Plant Propagaticn Principies and Practices. Hartmann, Hudson, and Kester, pp. 
266 -398 


QUESTIONS OR ACTIVITIES 


Explain the meaning of stock and scion 

What is the cambium layer ? 

When do you graft deciduous trees and shrubs? 
Why should you have a sharp knife in grafting? 
List two kinds of budding 
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Assignment Sheet 
for 
HORTiCULTURAL OCCUPATIONS 


UNIT  Flant Propagation : 
TOPIC Propagation from Seed 
OBJECTIVE To develop an understanding of producing plans from seeds. 


:NTRODUCTION The production of plants from seed is commonly used by horticulturists 
Many ornamental plants are produced by planting seeds in flats or other containers using 
the proper cultural methods. 

Froducing gocd ytants from seed requires great skill and knowledge The 
grower must be able to determine the requirements for many different plants He must 
know when seeds should be r¢!anted. how much space should be allowed for each type of 
seed how deep to plant them and the proper cultural methods 


REFERENCES 
Required 
1 Jnformation Sheet "Propagation From Seeds" 


Supplemental 
1 "Propagation of Ornamenta) Flarnis", B-816, Texas Agriculture Extension Service, 
bp 2-3 


2 The Ball Red Book, pp 3-i2 
3 "Plant Propagation for Florida Homes", B-178. pp 34-37 


QUESTIONS OR ACT: Vi TIES 


Where does the average grower secure good seed? 

What characteristics does a good growing media possess ? 

What is the proper temperature to germinate seeds? 

What will happen when a grower attempts to germinate seeds at a cool temperature ? 
What is the best temperature to grow plants? 

Why do you use a sterile moisture-holding material in planting seeds? 

What information should the label on a seeded flat contain? 
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on 
EROFA'‘AT'O*! FROM STEDS 


There are several basic principles that the grower must observe if he is to get good 
germination of his seeds and thereby be successful in producing new plants These are 

1 Use good seeds For the average grower good seeds can be obtained from the 
commercial) producer of seeds These are growers who are not growing plants 
for the purpose of getting a flower but for the purpose of collecting and processing 
the seeds for sale to plant propagators 

2 The growex must always use ‘he bes! of growing media for germinating the seeds 
A wide variety of materials can be obtained for this purpose The media, whateve- 
his choice must possess certain characteristics it must be finely screened porous 
loose and have a good weter-hoiding capacity ‘t should be sterilized and in most cas-s 
low in nutrients necessary for plant growth These nutrients can be added after ge. - 
mination and after the plant begins its growth 

3. The germinator or grower must mainta:n the proper temperature if the seeds are to 
germinate properly Different plant seeds require different temperatures. however 
there are general princ:pies that wiii be helpful to the grower that will apply to most 

L plants Most o/ the conmon plants that the retail grower will deal with require a min- 
s imum of 65° for groper seed germination in most cases the temperature should be 

aoout 70°F This is very important because the grower who attempts to germinate 
seeds at 2 cool temperature wil! find that the seed will rot betore having a chance to 
germinate 

4 The proper moisture ievel must be maintained and must be kept uniform. ‘f this is 
not done after the seed ger‘ninates or sprouts the plant wiil die 

5 After germimation occu:s most species of plants grow better in a slightly lower 
temperature and in a cooler house Tne best temperature is usually between 50 to 60° 


To sum up these general princrptes you could say that if you start with good seeds sow 
them in a good zrow.ng medium keep them warm and moist until after germination success 
is most hkely to occur 


a ee es 
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If the seed is good and there are proper amounts of heat moisture and air, nearly all the 
seed will germinate However some factors are responsible for seeds not germinating 
The more important factors are { 
1 Damaged Seed - Seeds with troken seed coats insect or rodent damage or heat 
damage will not germinate pioperly or else will fail to germinate at all 
2 Old Seed - Seeds which are more than one year old will not germinate as well as 
fresh seed especially if the old seed was n..t stored properly. 
( 3 Soil or Media Too Wet Too much water keeps air ‘oxygen; from moving around 
the seed causing it to rot before the plant can emerge 


| 
Reasons For Failures In Germimation | 
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4 Temperatures Too Cold - When soil and/or air temperatures are low, the emerging 
plant develops slowly and uses up the stored food before it can manufacture its own 
food Cold temperatures also slow down the absorption of water needed to start the 
germination process 

5. Hard Seed - Some plants produce seed with a tough coat which will not allow moisture 
to enter the seed 1n Such cases. it is necessary to use a Special process to weaken 
the outer seed coat This special process is called scarification . and is used to 
weaken the outer seed coat so that water may be absorbed to begin the process of ger- 
mination 

6 Disease - Many diseases which affect plants are caused by bacteria or fungi carried 
to the young plant by air. water, or insects These pests are present on the seed it- 
self or are present in the soil Damping off is one of the more common diseases af- 
fecting new plants Many of these diseases can be controlled by using various seed 
treatments and through Sterilization of the soil or media in which the seeds are planted 

7 Drying Out Of Soil Or Media - It is necessary to keep the soil or media well watered 
after seeds are planted Care must be taken to keep the soil or media moist enough 
so that the seed have a continuous supply uf moisture, but not so much as to encourage K 
damping off or reduced aeration of the media 

8 Planting Too Deep - Seeds which are placed too deep in the soil or media may fail 
to produce a plant. These seeds will use all of their stored food and energy before 
reaching the surface and die before they can begin to make their own food A good 
rule to follow is to plant seed no deeper than 3 times the smallest thickness or size 
of the seed Most small seeds should be planted from 1/8" to 1/4" deep with a 
covering of a loose moisture-holding medium 


Starting plants by seeding thickty in flats is a common practice The seed may be broadcast 
or planted along marked rows’ The seed should be placed at a depth which allows for easy 
emergence of the seedling If the seeds are broadcast, little covering is needed Some 
propagators may use a layer of a sterile moisture -holding material such as sphagnum moss 
as a seed bed to reduce the chances of damping off developing However, care must be 
taken that the sphagnum moss is not soggy wet 


SR TS 


A flat 2" x 4" board made to fit inside the flat or a brick can be used for firming the top of 
the soil In general, the smaller the seed. the less covering is needed For example, 
celery seed would require less covering than either bean or corn 


Small seeds are often hard to handle and plant To help distribute the smallest seed, you 
can mix them with a small amount of sand or other inert material 
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‘Information Sheet continued 


After the seed are planted in the bed and covered. water the seedbed gently To prevent 
washout of fine and small seeds use fine misting nozzles, sub---surface irrigation or 
place burlap bagging over the seedbed and soak the bed thoroughly When misting nozzles 
or sub-surface irrigation is used to moisten the seed and media. the usual practice is to 
cover the flat with a piece of glass or place the entire flat in a plastic bag to converse 
moisture until germination occurs After the initial watering no additional watering 1s 
usually required prior to germ:nation 


Ail seeded flats should be labeled The label should include the following information, 
Name of plant or variety 

Date seeded 

Student's name 

Special treatment if any 
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Using pot labels 

1. Always start entries at the blunt end of the label 

2 Allow the lower 1/3 of the label to remain free of entries for insertion into the soil 
of the flat ‘orpot This w:il permit reading of the information on the label without 
jifting and wiping off the label 

3 The students should be taught that the seeding job is not complete until the label 
containing the required information pertaining to the seeding is in place in the 
contarmer 


a a es 


Material for this information sheet was taken from Ornamental Horticulture for 
Vocational Agriculture in Alabama _ page 54. and also from "Propagating Horticultural 
Fiants, Module No 3 Ohio State University 
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for 
HORTICULTURAL OCCUPATIONS 


UNIT Plant Fropagation 
TOPIC: Developing A Piant Breeding Vocabulary 
OBJECTIVE: To become famiilar with the words used when discussing plant breeding 


INTRODUCTION it is next to impossibie to understand any subject if one does not have 
a working knowledge of the terms involved Reading will be meaningless if you have *> 
skip every third or fourth word because you are not familiar with it 


REFERENCE 
Required 
1 "Plant Breeding as a Hobby’ , Circular 817, University of Mlinois, College of 
Agriculture page 32 


Z QUESTIONS OR ACTiV:T ES 


Ve 


1 What is the process called by which stamens or anthers are removed to prevent 
self-rollination? 

What is a perfect flower? 

What are the three parts of the female portion of a plant? 

Where do seeds develop? 

How are generations numbered? 

What part of the plant bears pollen? 

is at possiole for one flant to pollinate itself? 

What part connects the stigma and ovary ? 

Ask your science or biology teacher to explain D N A. (Desoxyribonucleic acid) 
to you. The discovery of DN A_ has revolutionized the field of plant breeding. 
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Assignment Sheet 
for 
HORT: CULTURAL OCCUPATIONS 


UNIT: Plant Propagation 
TOPIC: Plant Selection and Fundamertals of Plant Breeding 
OBJECTIVE To become familiar wth selection processes and to develop an 


understanding of pollination and fertylizatior. 


INTRODUCTION in order to breed plants successfully it is important to understand 
the principles of plant reproduction. A person does not have to be a scientist to 
understand and do plant breeding Many people make a hobby of this field. Plant 
breeding. of course 1s mach more than a hobby. It is the foundation for develop- 
ing new and better plants 


REFERENCES- Required 


1. "Plant Breeding as a Hobby" Circular 817 University of 
illinois. pp 3-8 


Supplemental 
- Practical Plant Breeding. W. J. C Lawrence, London 1951 


—_ 


QUESTIONS What is meant by natural selection? 
or What are the two ways in which plants reproduce? 
ACTIVITIES: 3, im what general section of a plant are reproduction processes 
carried out? 
4. What is the name of the tota! male reproduction system? 
5 What are flowers catled that only contain the male reproductive 
organs? 
6. What is the maior difference between pollination and fertiliza- 
t10n? 
7. Learn the parts of the perfect flower (figure 17 on page 5). 


to 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Plant Propagation 

TOPIC Heredity 

OBJECTIVE To understand how traits are passed on from generation to 
generation 


IN“RODUCTION = The study of heredity is not only one of the most rewarding studies 
of man, it is one of the most interestwng Heredity. like a lot of subjects, seer_s 
complicated and dull at i:rst. but with knowledge comes interest. Once you under- 
stand basic concepts ou wil! wami fo look further into the subject. You will 
find it interesting to actualiy trv some of the plant breeding experiments suggested 
in your reference materia! 


REFERENCES Required 
i. "Plant Breeding as a Hobby" Circular 817, University of 
illinois ve 8-13 


Supplemer tai 
2 Handbook on Breeding Ornamental Plants, Brooklyn Botanic 
Garden Brooklvr N Y 1959 


QUESTIONS 1 iif a dominant gene and a recessive gene come together. which 
or gene will show up in the outside appearance? 
ACTIVITIES What is usualiv necessary to develup new varieties? 


Car. genes be deteranned hy looking at a plant's color? 
What ts meant by segregation as it applies to plant breeding? 


2 
3 How man. genes does a germ celi contain? 
4 
5 


— 
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Ass:gnment Sheet 
for 
HOR F-CULTURAL 9C7U PA TIONS 


UNIT Plant Progagation 
TOPIC xeneral Breeding Techniques 
OBJECTIVE To become famtisar wth the equipment and techniques necessarv 


for successful plant breeding 


INTRODUCTION  Successiu! plar.t breeding 1s almost impossible unless the proper 
techniques are used it takes oniv a httle whore Jonger to do the job right. 


REFERENCES Required 
1 “Plant Breeding a3 a Hobby" Circular 817 University of 
ubnois. pe 14-20 


Suppie menta} 
2 Simpte Pracncai Hebridizing for Beginners. D. Gourlay 
9 Thomas. John sufford Ltd . London, 1957 


QUESTIONS 
or 
ACTIVITIES 


Make a }:s! of tne equipment which is useful in plant breeding. 
When should srepoihnation steps generally begin? 

At what tiine of day does pollmating work best? Why? 

if vou want to cross poliinate a perfect flower what must be 
done to guard against seif-polhmation? 

List the praper stens for labeling the seed parent after 
poinaton 


OO NY me 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT Nursery Plant Production 
TOPIC Transplanting Ornamental Trees and Shrubs 
OBJECTIVE To develop an understanding of the major factors involved in the 


proper planting of ornamental trees and shrubs. 


INTRODUCTION. Since trees and shrubs are an important part of landscaping, it is 
essential to know how and when to plant them 
Proper cultural practices will provide the desired effects after 
your careful selection of plants These practices include the care of the plants, 
preparing the soil setting the plants, and providing proper care immediately 
after planting 


REFERENCES Required 
1 information Sheet on "Planting Ornamental Trees and Shrubs" 


2. Sunset Basic Gardening Hlustrated, pp. 31-32, 34-35 


Supplemental 
3 Approved Practices in Beautifying the Home Grounds, Hoover, 
pp 143-171 
QUESTIONS 1 When should bareroo shrubs and trees be planted? 
or 2 What size hole should be dug for the correct planting of shrubs 
ACTIVITIES. and trees? 


3. When planting a bareroot shrub or tree, how much of the top 
should be pruned? 

What does the nursery term B&B mean? 

5 What size tree usually needs guy wires? 


as 
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infor mation Sheet 
on 
TRANSPLANTING ORNAMENTAL TREES AND SHRUBS 


Proper planting will benefit both the plants and you. if they are worth planting, they 
are certainly worth the time and trouble to do it correctly. Care and attention from 
the very beginnimg will be of value. 


Container grown plants and those balled and burlapped «BB can be planted anytime. 
Early fall is a z00d time to plant as they should be well estabiished before summer, 


Bareroot plants such as pecan and fruit trees, some shrubs. and roses need to be 
planted as soon as they begin to arrive at the nurseries. This is usually in late fall 
or early winter, 


The size of the hole into which the plant is to be placed is very important. It should 
be at least one to two feet wider and at least six inches or a foot deeper than the roots 
of the plant. 


The soil in the bottom of the hole should be worked well and mixed with organic matter, 
Unless barnvard manure 1s well rotted, avoid using it. Do not fertilize newly set out 
plants, especially bareroot (BR: ones. 


After the hole has been dug, you can fill it with water and allow it to soak into the 
surrounding soil, Place some of the soil mixed with organic matter into the bottom 
of the hole; set the plant on this. F111 in around the roots with more topsoil and pack 
welt, You could water again and complete filling the hole with soil, The plant should 
be placed at the same level at which it was originally growing. 


if the shrub was bareroot. you can prune about one-third of the top to compensate for 
the roots lost in digging. Generally. balled and bagged will need some pruning also. 
but container grown do not. 


li the plant was 1n metal, paper, or plastic container, this should be removed before 
planting. If it was wrapped in burlap. this does not need to be removed. It can be 
loosened around the top near the base of the plant. Plants in containers may need to 
be watered before removing to prevent the soil from crumbling. 


Newly planted trees or very tall shrubs will usually need to be staked especially 1f they 
are in a windy area. A stake ~an be placed on the side of the prevailing wind. This 
stake can be put in before planting uf the plant is bareroot. 


Transplanting Ornamental Trees and Shrubs 
(Information Sheet continued) 


If the tree is over five inches in diameter, it may need guy wires The wooden stakes 
would be placed some distance from the base of the tree and driven about 18" into the 
ground. Wires can be used from the tree to the stakes. The wire should not be tied 
directly to the plant Rubber hose protectors may be used around the wires If the 
plant is not too large, plastic ties may be used 
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Assignment Sheet 
for 
HORTiCULTURAL OCCU PA TIONS 


UNIT Nursery Plant Production 
TOPIC Care and Maintenance of Plants 


OBJECTIVE To develop an understanding of the modern methods of pruning 
ornamental shrubs and trees 


INTRODUCTION. Pruning of plants is the cutting off or cutting back of parts of a 

plant for better shape or more fruitful growth 

Trees and shrubs may need to be pruned in order to remove 
dead. diseased. or injured wood Pruning may be needed to remove a branch 
that overlaps another or to remove foliage right after plants are transplanted 
in order to make up for the loss of roots 

Pruning also helps to improve the shape of the plant and makes 
it fit into the general pattern of the landscape 


REFERENCES Required 
1 information Sheet on "Care and Maintenance of Plants" 
2 "Modern Pruning Methods", B-997, Texas Agricultural 
Extension Service 


QUESTIONS What is the cardinal rule to follow in pruning ornamental 
or plants? 

ACTIVITIES Give three charactenstics of pruning tools 
When can trees be pruned? 
What two factors are important in pruning ornamental shrubs 
and small trees? 
How much top growth should be removed from bareroot dug 
plants? 
Why do rose plants need to be pruned? 
When should deciduous plants be pruned? 
When is the proper time to prune shrubs which bloom in the 
spring? 
When should climbing roses be pruned? 
Why is a rounded or pointed top hedge preferred over a flat 
top hedge ? 
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Information Sheet 
on 
CARE AND MAINTENANCE OF PLANTS 


Take stock of your yard and check on an important chore - pruning Are your 
sidewalks and driveways covered by overgrown. sprawling shrubs? Are your 
doorways crowded and your windows hidden? Then you should do some pruning 


Pruning the removal of surplus or undesirable parts of the plant to improve the re- 
maining parts reduces the leaf surface or buds that grow into leafy shoots This 
diverts the plant food from root production to shoot production and increases the 
leaf growth 


Deciduous plants. those which lose their leaves during cold weather, should be 
pruned between Jeaf drop and first spring growth The skeleton is exposed and the 
plant is easier to work with After pruning. the pliant should have a framework of 
well-shaped uncrowded branches 


Many evergreen shrubs need annuaj pruning These might include wax-leaf 
hgustrum pittosporum. cleagnus. yaupon. and viburnum They may be pruned 
into midsummer as they have no dormant period 


Sometimes coniferous evergreens such as arborvitaes need to be pruned to keep 
them within a certain size This can be done by shearing the main branches and 
end branches with sharp hedge shears Gradually clip from the outside to almost 
where the brown foilage begins This foliage will turn green when the light reaches 
it 


The average pruning is from about one-fifth to one-third of the entire shrub Many 
shrubs should be pruned by thinning out rather than be severe pruning If a shrub 
is badly out of proportion to its surroundings. you can cut it back to within a foot 
of the ground Fertilized, watered. and allowed to grow naturally, you will have 
an attractive shrub again 


Shrubs grown for formal hedges need frequent cutting to keep them closely sheared 
within definite dimensions If a hedge is informal, it can be allowed to grow more 
or less at will: it can be controlled to some extent 


Shrubs which bloom in the spring should not be pruned until after their flowering 
Severe pruning can be done then as the flowers are produced on wood grown the 
year before the blooms 


Pyracantha or other berry~-bearing shrubs should be pruned before the blooms ap- 
pear in the spring The berries for next fall and winter will be lessened by late 
or severe pruning 


Nt erect made a 
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Care and Maintenance of Plants 
(Information Sheet continued) 


Rose bushes produce flowers on wood formed the same season. Therefore, the 
more of last year's wood you prune, the better for your rose Dushes. Cut back 
old, non-productive canes. Remove any dead or diseased wood. 


Climbing roses should be pruned after flowering. Flowers this spring will be 
produced on canes grown last season; they will be much greener looking and not 
as old appearing as the canes produced the season before. Branches which are 
too long may be cut back about one-third of their total length. 


Use the proper tools when pruning. Be certain they are clean and sharp. Make 
a clean, smooth cut and leave no jagged edges, bruised bark, or stubs. 


Always remove any dead, diseased, or broken branches from plants. If branches 
are rubbing, crowded, weak, or growing downward, they should be removed. 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT Floral Crop Production 
TOPIC Introduction to Floral Crop Production 
OBJECTIVE To develop an understar.ding of the field of floriculture and to 


jearn about sources of information on the subject 


INTRODUCTION Floral crop production in the United States is a comparatively 
young business which probably started during the early part of the nineteenth 
century in Pennsylvania At that time, Philadelphia was considered the social 
center of the country The need for floral arrangements for special occasions 
brought about the beginning of the production of floral crops Today the pro- 
duction of flowers is one of America’s largest industries. 


REFERENCES: Required 
Flower and Plant Production, Nelson. pp. 3-15 


QUESTIONS 


a 


Why is it necessary for flowers to be produced throughout 


or the year? 
ACTIVITIES 


2 What are the three most widely grown cut flowers? 
3 Where do most retailers of pot plants acquire their plants? 
4 What is the motto of the Society of American Florists? 
5 What magazine on the floriculture industry is available to 
the southern producer and can be obtained from Ft. Worth. Texas? 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT Floral Crop Production 
TO PIC Perennials 
OBJECTIVE To develop an understanding of how to successfully produce 


perennial flowering plants 


INTRODUCTION Perennials are long-time favorites cf gardeners everywhere. 
Unlike annuals. they continue to flower year after year. During the winter the 
plant goes into a period of rest called dormancy. The following season it be- 
gins growth and starts to bloom 


REFERENCES Required 
Basic Gardening Illustrated, Sunset pp: 100-101 


QUESTIONS 1 What is probably the best pJant for a new gardener to grow? 
or 2 What is one of the most common uses of the large mum? 
ACTIVITIES 3 How often should primrose clumps be divided? 
4 How can one cause polyantha primroses to repeat bloom in 
the fall? 


5. If peonies are properly planted. how often will they need 
dividing? 
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Assignment Sheet 


for 
HORTICULTURAL OCCU PATIONS 


UNIT Floral Crop Production 
TOPIC Bulbs 
OBJEC TIVE To develop an understanding of how to properly use bulbs in the 


floriculture industry 


INTRODUCTION A bulb is an underground bud that sends down roots and has a 
very short stem covered with leafy scales such as lilies and onions. 
It is both interesting and rewarding to plant a bulb and obtain 
a beautiful flowering plant 


REFERENCES Required: 
Basic Gardening ]llustrated, Sunset. pp. 104-107 


QUESTIONS 1. When do tuberous begonias bloom? 
or 2 Why should first foliage not be cut until it turns yellow? 
ACTIVITIES: 3 What can be used to protect bulbs from soil insects and rot? 
4 What is a true bulb? 
5 
6 


What is a rhizome? 
Study the terms on page 107. 
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Assignment Sheet 
for 
HORTICULTURAL OCCU PATIONS 


UNIT: Floral Crop Production 
TOPIC: Characteristics Identification, and Use of Important Pot Plants 
OBJECTIVE To learn the characteristics identification. and use of twenty 


important pot plants 


INTRODUCTION. This assignment contains an information sheet with some of the 
characteristics, uses, and cultural requirements of twenty plants that are grown 
in many greenhouses and garden centers in Texas A student studying for a 
horticultural occupation should be able to identify the important pot plants and 
give their characteristics and uses 


REFERENCES Requi red 
1 Information Sheet on 'Important Pot Plants" 
2 Seed catalogues 


QUESTIONS 1 Locate pictures in catalogues and other references and study 
or the picture as you study about each plant listed on the infor- 
ACTIVITIES mation sheet 


2 As you study each plant. list it on the attached form and 
determine its most important identifying characteristics and 


use 
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Agricultural Education 


Teaching Materials Center 


CHARACTERISTICS AND USE OF POT PLANTS 


Characteristics Use 


Plant 


No 
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Information Sheet 
on 
<MFORTANT POT FLANTS 


1. AZALES -------- Bright flowering plant from mid-December through May Requires 
acid soil or peat moss as growing medium. ample moisture but good 
drainage 60-65° temperature. 


2 BEGONIA ------- Grown for foliage and f,swers. Grown in soil that is porous ani 
slightly acid. Top soil should become dry before watering Water 
thoroughly, In winter requires full suntight, in spring and summer 
place in filtered sunlight. 


Thrive in humid air and do well in a temperature of 60-70° Keep 
foliage dry 


3 BROMELIAD--: -~Exotic looking plant with showy spikes of blooms which may be 
attractive for several months. Most store an emergency supply of 
water within a natural vaSe-shaped center formed by their durabie 
foliage in leaf base cups. They are easy to grow and do we! i-. 
shade or sunny !ocations. The color patterns in the foliage and 
unusual growth habits make the Bromeliad an excellent and inter - 
esting plant for the home or office. 


4 CALAD‘UM----~-Colorful decorative foliage plant grown from tubers which are sold 
in grades expressed in inches of diameter 


Plant m loose well-drained soil. Need high humidity and amrfle 
water 80-85° best temperature to start Caladiums. 


Require light but not ful! sun. Fertilize with complete plant food 
about once a month 


Tke fancy-leaved Caladiums offer a variety of form color, and 
leaf patterns that few plants can match. Grow to 2 - 2-1/2'. Can 
be used as house plants or for outdoor planting 


5 CHENILLE ------ Bright green. broad foliage. Flowers in hanging cattails up to a 
foot long of a deep red color. Needs semi-light and ample moisture 


6 DIEFENBACHIA --Large decorative foliage plant. Needs weil-draimed soil ngh in 
organic matter. Filtered light. Commonly propagated by cutting 
stems into sections containing one or more eyes. 
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Important Pot Plants 
(information Sheet continued} 


7. CHRYSANTHEMUM - (Mum) ~ Grows best in porous, well-drained sterilized soil. 
Rooted cuttings should be planted as shallow as possible. They 
are heavy feeders and need a regular supply of fertilizer. Dis- 
ease and insect control is very important. They have special re - 
quirements such as timing. pinching, lighting, and shading. Dis- 
budding produces larger flowers. 


8. COLEUS -------- Outstanding foliage plant which is tender; requires frequent pinch- 
ing during growing season to produce attractive, compact plant. 


Needs loose, well-drained woil wit ample moisture Requires 
partial shade in hot, dry areas of Texas. Occasionally threatened 
with aphids anc mealy bugs. Easily rooted from cuttings 


9. CROTON ------ - Bright glossy leaves of many different colors on 4 single plant. 
Leaves are various shapes. Require strong sunlight to retain their 
color Needs high humidity. Propagated usually by air-layering. 


10. DEVIL'S IVY ---- Variegated yellow-splashed green leaves Filtered light for best 
coloring Requires high humidity, but do not keep constantly wet. 
If on totem, moisten for humidity Needs rich loam soil. Feed 
with complete fertilizer about once a month 


11. DRACAENA ----- A versatile plant of various types. Most varieties are large and 
showy; most have leaves that are long and striped Shade or fil- 
tered light Moderately moist, but good drainage. and high 
temperatures 


12, FERNS --------- Various assortments usually called table ferns. All like cool. 
moist shady conditions. Rich compost soil and moisture, but 
well drained Will provide cool greenery background for other 
plants 


Many varieties excellent for basket growing. 

13. FICUS -----~----~- (RUBBER PLANT: - Commonly used as large specimen plants, 
so they do need space. Have glossy green foliage Will tolerate 
dry air, and do well at 70 to 80°. Do not overwater. 


Filtered light ideal, but will take a great deal of sun 


Propagated mostly by air-layering. 


om. 
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Important Pot Plants 
(Information Sheet continued: 
14. GERANIUM ----- Dusty, green foliage, succulent stems Large clustered flowers 
in many colors Require plenty of sun to bloom properly Allow 
to become quite dry between waterings Sandy loam high in organic 
matter is best Temperature from 60-70° is ideal 
15 GLOXINIA ------ Showy. velvety foliage and large bell-shaped blooms in assorted 
colors Light high humidity, moisture. rich, well-drained so1i 
Water spots foliage and flowers. so avoid getting water on them 
They need filtered light, and proper spacing 
16. HYDRANGEA----Showy broad dark green foliage Long lasting flowering plant 


17 


18. 


19. 


20 


commonly grown for Easter and Mother's Day Flowers in pink 
blue, or white Plant requires regular water during flowering 
and likes high humidity 


PHILODENDRON-Most important tropical decorative plant family Tropical eondi- 
tions best. but will tolerate dry air and low lighting in homes 
Needs loose. porous soil, sufficient water to keep soil moist 
Many varieties and types Some used on totems and are strong 
climbers 


POINSETTIA--~-Seasonal plant most popular at Christmas Small yellow flowers 
surrounded by striking colorful bracts in red. pink or white 
Keep warm, chills easily Requires moisture and strong light 


SANSEVIERIA---«Snake Plant or Mother-in-law’s tongue} - Among the sturdies of 
the foliage plants Will do well in shade areas or in sunlight Do 
need porous soil. adequate drainage Do not overwater 


SCHEFFLERA---Attractive, fast growing umbrella-shaped foliage plant Glossy 
green foliage Filtered light Needs good drainage, and don't 
overwater Large plant, needs space Usually propagated from 
seed, 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT. Floral Crop Production 
TOPIC, Poinsettias 


OBJECTIVE. To develop an understanding of the cultural procedures in Poinsettia 
production 


INTRODUCTION. The Poinsettia is an important blooming plant which is very popular 

at the Christmas season They are a native of Mexico and the tropical American 
countries 

The beauty of Poinsettias lies in the brilliant bracts below the cluster 
of flowers They are now being produced as reds. whites, and pinks. 

Cultural practices are more important in growing Poinsettias than most 
crops because they have to be timed for the Christmas season only. The day after 
Christmas the prices decline rapidly 


1 REFERENCES. 
Required. 
1 Flower and Plant Production in the Greenhouse, Nelson, pp. 272-279 


Supplemental. 
1. The Ball Red Book, pp 299-310 


QUESTIONS OR ACTIVITIES 
1 What nutrient should be supplied if cuttings are made under a mist 
2 List three poinsettia colors 
3 What is the most common pest on Pomsettias ? 
4 What are the most common causes of leaf drop on Poinsettias ? 
5 What is the reason for poor root development in Poinsettias? 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 
UNIT = Floral Crop Froduction 
TOPIC Chrysanthemums 
OBJECTIVE To develop an understanding of some important cultura! practices in 
chrysanthemum production 
INTRODUCTION. The Chinese began hybridizing or crossing varieties of Chrysanthemums. 
or mums as they are more commonly called, over 2,500 years ago. In the years since. 
plant breeders from many lands have done much to improve existing varieties The 
Oriental growers tried to win the approval of royalty; European growers concentrated 
on magnificent showblooms: the American hybridizers have improved mums for florist 
trade 
in recent years. much has been done to cause mums to flower on a 
year round basis. This is accomplished in greenhouses by controlling temperatures, 
: shading, lighting. diseases and insects 
REFERENCES 
Required: 


1 Flower and Plant Production in the Greenhouse, Nelson, pp, 237-244 
QUESTIONS OR ACTIVITIES 


What is the natural blooming season for mums? 

What is the most persistent pest of pot mums? 

What is the correct night temperature for raising mums? 
What is the most popular c+lor in mums? 

Why is black cloth placed cver mum plants? 

How and when do you pinch mums? 

What may happen when mums are planted 2 to 3" deep? 
What is the proper schedule for misting of mums? 

How long does the mum season last? 

What should be done to the soil before planting mums? 
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Assignment Sheet 
for 
HORTICULTURAL OCCU PATIONS 


UNIT Floral Crop Production 
TOPIC Geraniums 
OBJECTIVE To deveiop an understanding of the cultural procedures in 


geranium production 


INTRODUCTION Few plants can equa‘ the geramium for color, long period of 
bloom, and simple care They make a fine showing as a pot plant or as a 
bedding plant 

Geraniums were once considered an old-fashioned plant; today 
they are one of the most popular plants for gardeners, indoors or outdoors 


REFERENCES Required 
1 Flowers and Plant Production in the Greenhouse, Nelson 
ae pp 256-264 


Supplemental 
2 The Ball Red Book. pp 247-251 


QUESTIONS ij Why must geraniums be shipped so rapidly ? 
or 2 What 1s done to the plant several weeks before the 
ACTIVITIES cutting harvest is to start? 


3 What color of geraniums is most in demand? 

4 What system of watering has proved to be excellent for 
geraniums ? 

5 Give two good management activities in the sanitation program 
to prevent diseases from developing and spreading 


6 What 1s the second most popular color in geraniums? 
7 What is the night and day temperature preferred by geraniums? 
8 How are most geraniums shipped from California ? 
9 In what size pot are most geraniums produced? 
10 Why have geraniums not been widely grown from seed? 
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Assignment Sheet 
for 
HORTICULTURAL OCCU PATIONS 


UNIT: Floral Crop Production 

TOPIC. Hydrangeas 

OBJECTIVE To develop an understanding of the cultural methods in raising 
hydrangeas 


INTRODUCTION The hydrangea is usually raised as an Easter and Mother’s Day 
plant [tis an excellent long lasting flowering plant for late winter and spring 
season 


REFERENCES Required 
i Flower and Plant Production in the Greenhouse, Nelson, 


pp 264-267 
an Supplemental 
uF 2 The Ball Red Book. pp 259-269 
QUESTIONS 1° What insect must be controlled on hydrangeas ? 
or 2. What will happen to hydrangeas if they are not frequently 
ACTIVITIES: watered? 


3 When are stem tip or leaf bud cuttings made? 
For which two occasions are hydrangeas commonly shown? 
5. What disease causes severe loss to hydrangea buds in storage? 
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Assignment Sheet Sf 
for 
HORTICULTURAL OCCU PATIONS 


UNIT Establishing and Caring for Lawns 
TOPIC Turf Grasses for Texas 


OBJECTIVE To develop an understanding of planning the lawn and the proper 
selection of turf grasses for Texas 


INTRODUCTION A beautiful lawn is the foundation for a pleasant home landscape ‘No 
matter how expensive the home. how beautiful the trees shrubs, and flowers. they 
will not show up to the best advantage with an unattractive lawn 

A lawn is a living thing consisting of thousands of tiny living plants or 
grasses Each plant needs food, water, sunshine and soil It is largely dependent 
upon you for many of these 

The lawn is a valuable part of the landscape design and shouid provide 
the proper setting for the house, trees shrubs and other buildings should be 

i established properly in order to provide a beautiful area which will be easy to keep 
uo attractive ¢ . 


REFERENCES Required 
“Home Lawns". B-203. Texas Agricultural Extension Service. pp i+ 


QUESTIONS 
or 


Give five factors to consider in the selection of a turf grass 
List two ways turf grasses are classified 


Give six points about St Augustine grass as a turf grass 


1 
2 
ACTIVITIES 3 (Give three points about’ muda as a turf grass 
4 
5 Why does Zoysia grass make an excellent turf? 


oo 
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UNIT 


TOPIC 


OBJECTIVE 
a new turi 


INTRODUCTION 


Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 
Establishing and Caring for Lawns 


Establishing a New Turf 


To develop an understanding of the principles in the establishment ol 


The lawn is a valuable part of the landscape design and should provide 


the proper setting for the house trees, shrubs, and other buildings 1 should be 
established properly in order to provide a beautiful area which will be easy to keep 


attractive 
REFERENCES 
QUESTIONS 


or 
ACTIVITIES 


Required 
“Home Lawns" B-203 Texas Agnecultural Extension Service pp 5-7 


List three distinct steps necessary in the estchlishment of turf 
List five types of organie matter which can be au ‘ed to a new turf 
How should fertilizer applications be determined? 

What are the factors to consider in determining whethe1 ~ vard 
will be seeded sprigged or sodded? 

5 Why is the frequency of watering reduced as the lawn begins to 
take root and grow? 
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Assignment Sheet 
for 
AOR TICULPURAL OCCUPATIONS 


UNIT Establishing and Caring for Lawns 
TOPIC Managing ar Estabiished Turf 
OBJECTIVE To deveiop an understanding of the principles and practices involved 


in managing an established turt 


INTRODUCTION = After the lawn has been properly established it is important to know 
the time and rate of fertilization hen to water and to have a working knowledge 
of keeping a lawn beautitul 


REFERENCES Required 
"Home Lawns” B-263 Texas Agricuitura! Extension Service py é@-i2 


QUESTIONS 1 List four mor factors involved in maintaining turi 
or 2 Why is Nitrogen the kev element in turf production? 
ACTIVITIES 3 Why is Phosphorous important to the lawn? 
+  Expiain what a lawn looks like when 1: has a nitrogen deficiency 
5 What does a plant look hke when it has a phosphorous deficiency, ? 
6 Describe an iron deficiency in the turf 
7 When should the turfed areas receive an application of comopitic 
fertiiizer? 
8 How mav chlorosis he corrected? 
9 Why are light frequent sprinkiings harmful? 
10 Why 1s the aeration of the sol in a turt important? 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Establishing and Caring for Lawns 
TOPIC: Turf Problems 
OBJECTIVE To develop an understanding of the problems which occasionally 


arise in the management of a lawn. 


INTRODUCTION. Many problems may arise in the successful management of neautiful. 
well-kept lawns. The horticulturist should be able to identify the important lawn 
diseases and insects and have a working knowledge of the control of these problems. 


REFERENCES: Required 
1. "Home Lawns", B-203. Texas Agricultural Extension Service. 
pp 12-14. 
2. ‘Texas Guide for Controlling Insects on Ornamental Plants" 
Texas Agricultural Extension Service. L-199. 


aL 
Supplemental 
3. '"Lawn Insects. How to Control Them", B-53. U S.DA 
QUESTIONS 1 List four problems which occasionally arise in the production of 
or a turf. 
ACTIVITES. 2 What is the best way to control weeds? 


3, What chemical is commonly used to control broad-leaved annuai 
weeds in the lawn? 

4. Describe the appearance of a lawn which has Brownpatch. 

5. What is a good fungicide for controlling Brownpatch? 

List eight dusts or sprays which are effective for controlling 

most lawn insects 

7. Why is renovation of old lawns necessary? 

8. List four dusts that are recommended for the control of chiggers. 

9 

0 


= 


. Give three good sprays for the chinch bug. 
. Give the mixture for controlling the Bermuda grass mite. 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Controlling Plant Insects. Plant Diseases. and Other Pests 
TOPIC: Causes of Plant Diseases 
OBJECTIVE: To learn what causes plant disease and to learn to recognize 


these diseases 


INTRODUCTION: There are probably about as many diseases as there are plants. 
Man must constantly strive to ward off these diseases. If all research stopped. it 
is possible that man would be living in a world of famine and hardship 


REFERENCES: Required. 
1 “What You Should Know About Plant Diseases", B-995, Texas 
Agricultural Extension Service 


Supplemental- i 
2. "Texas Guide for Controlling Insects and Diseases", L-245, 
Texas Agricultural Extension Service 


-- % 


QUESTIONS What are the four most important causes of plant disease ? 
or What is photosynthesis ? 
ACTIVITIES: What is a vector? 


What is the best approach to controlling canker disease? . 
What are fungi? 
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Assignment Sheet 
for 
HORTICULTURAL OCCU PATIONS 


UNIT. Controlling Plant Insects Plant Diseases, and Other Pests 
TOPIC: Identifying Plant Diseases 
OBJECTIVE : To learn to identify plant diseases and to become famihar with the 


terminology used in connection with plant diseases. 


INTRODUCTION: Better quality and higher yields at lower cost are possible with 
better disease control Diseases cost producers milhons of dollars eack year A 
large part of this expense can be prevented by learning more about diagnosing and 
checking plant disorders 


REFERENCES: Required 
1 “Identifying Plant Diseases” MP-512, Texas Agricultural 
Extension Service. 


Supplemental 
2 "What You Should Know About Plant Diseases", B-995, Texas 
Agricultural Extension Service 
QUESTIONS 1 What is the key to effective control of plant disease? 
or 2. What is meant by olasting? 
ACTIVITES. 3- What is exudate? 
4. What is the best way to check nematode damage? 


Activity: 

i Studv the terms that describe plant diseases on page 7 of 
reference no 1 

2 Coilect all the publications on plant diseases from your 
county agent. 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT. Controlling Plant Insects. Plant Diseases, and Other Pests 
TOPIC: Apphcation and Safety Precautions of Horticultural Chemicals 
OBJEC TIVE r> learn the safe use of the important horticultural chemicals and 


procedures for effective applcation 


INTRODUCTION: There are pimcrous methods of applying pesticides. fungicides 
and other horticultural chemicals The purpose is to completely cover the plart 
or pest with the proper amount of control matemal The first factor to consider 
is the welfare of the people using the material. second is the welfare of the plants 
and then the effectiveness of the material in controlling the pest or diseases 


REFERENCES. Required 
1 Flower and Pient Production. Nelson pp 302-311 


; 2 Basic Garderang Illustrated page 81 { 


QUESTIONS 1 What 1s the first factor to consider when using chemicais ? 
or 2 What is the second factor to consider? 

ACTIVITIES. 3. What is the third factor? 

4 What 1s one of the most common means of applying pest or 
disease control materiais in the greenhouse? 

5. How should you store a water hose to prevent spreading of 
diseases ? 

6. What are the safety rules that should be followed when a 
person is working with pest control chemicals? 

7. Why should a plant be completely covered with contact 
poisons ? 
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Assignment Sheet 
for 
HORTICULTURAL OCCU PATIONS 


UNIT Controlling Plant Insects. Plant Diseases. and Other Pests 
TOPIC Controlling Leaf Diseases 
OBJECTIVE To lean how to identify and control the major leaf diseases. 


INTRODUCTION A customer who wishes to buy a plant is usually looking for one 
which has a lot of healthy leaves A plant will not sell if its leaves have wilted 
and turned brown This will result in decreased profits on the part of the producer. 


REFERENCES Required 
1 'Texas Guide for Controlling Diseases on Ornamental Plants” 
MP-574 Texas Agricultural Extension Service. pp. 10-13 


Supplemental 
~ 2 "What You Should Know About Plant Diseases" B-995 Texas 
(3 Agricultural Extension Service 
QUESTIONS How does one treat leaf scorch or scald? 
or What causes sooty mold? 
ACTIVITIES What causes oedema? 


When do you spray azaleas and camellias for galls? 
How often would one spray to control bacterial leaf spots? 
What usually causes chlorosis? 


1 
2 
3 
4 What two chemicals are good for treating mesaic or leaf cur]? 
5 
6 
7 
8 What type of disease is anthracnose? 
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Assignment Sheet 
for 
HORTICULTURAL OCCU PATIONS 


UNIT: Controlling Plant Insects Plant Diseases. and Other Pests 
TOPIC: Controlling Stem Branch and Trunk Diseases 
OBJECTIVE: To learn the major diseases that affect stems branches, and trunks 


of horticultural plants and how to control these disorders. 


INTRODUCTION. The stems branches, and trunks of plants are necessary for plani 
growth They are the transportation system for tHe plant since water and food 
move through them. A disease affecting these systems “an cause a definite decrease 
in plant vigor 


REFERENCES: Required 
1 "Diseases on Ornamental Plants", MP-574, Texas Agricuitural 
Extension Service. pp 14-16 


t Supplemental 
2. "What You Should Know About Plant Diseases", B-995, Texas 
Agricultural Extension Service 


QUESTIONS 
or 
ACTIVITIES: 


How does a person treat a plant that has gall? 
What is the control for a dodder infestation? 
How does moss damage a plant? 

What part of a plant does green scurf attack? 
What causes wood rot? 

What 1s the treatment for slime flux? 

How is mistletoe spread? 

What causes lichens? 
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UNIT: 


TOPIC: 


OBJECTIVE: 


Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


Controlling Plant Insects, Plant Diseases, and Other Pests 


Controlling Root Diseases 


To learn to detect root diseases and how to control them 


INTRODUCTION: Roots are the storage organs of plants. If a disease is present in 
the roots of a plant, growth and vigor will be greatly affected. 


REFERENCES. 


QUESTIONS 
or 
ACTIVITIES. 


Required. 
"Diseases on Ornamental Plants", MP-574, Texas Agricultural 
Extension Service. pp 17-21 


1. 
2. 
3. 


What is 2 good treatment for mushroom root rot? 

What is a good treatment for crown gall and hairy rot? 

What is the first step when planning to fumigate for 

mushroom root rot? 

What is the minimum distance from live plants that it is 
permissible to use carbon bisulfide as a soil fumigant on 
mushroom root rot? 

In what sections of Texas is southern blight most common? 
What temperature is required for southern blight development? 
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Assignment Sheet 
for 
HORTICULTURAL OCCU PATIONS 


UNIT Controlling Plant Insects Plant Diseases, and Other Pests 
TOPIC: Controlhng Diseases Affecting the Entire Plant 
OBJECTIVE To ‘ear. the causes symptoms and control of diseases affec':ns 


the entire plant 


INTRODUCTION Many diseases are not localized in the stems. roots. or leaves, 
they damage the plant in all parts There are various controls for these diseases 
but one must first be able to make a proper diagnosis. Never assume that because 
a plant shows a symptom of a known disease that you have diagnosed the disease 
properly Many diseases have some common symptoms Don't make the mistake 
of diagnosing a plant disease without studying all symptoms of all diseases common 
to the particular plant 


REFERENCES Requi "ed 
1 ‘'Yexas Guide for Controlling Diseases on Ornamental Plants" 
MP-574 Texas Agricultural Extension Service, pp 22-23 


Supplemental 
2 Basic Gardening illustrated page 80 


QUESTIONS 1 What symptoms would a chrysanthemum exhibit that had aster 
or yellows that would not be present if it was affected by verticilium 
ACTIVITIES: wilt ? 
What is an effective contro] for aster yellows? 
What is an effective control for verticillium wilt? 
In what section of Texas is verticillium wilt most commor? 
Who are the only people that should handle chloropicrin? 
What is a chemical Called that controls mites? 
What are two effective treatments for botrytis btight? 


2 
3. 
4 
5 
6 
7 


| 
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Assignment Sheet 
for 


HORTICULTURAL OCCUPATIONS 


UNIT: Controlling Plant insects, Plant Diseases, and Other Pests 
TOPIC: Controlling Lawn and Turf Diseases 
OBJECTIVE: To learn the major lawn and turf diseases and how to control them 


INTRODYCTION: Jt has been said that a landscape can be no better than the appearance 
of its lawn. A house can be made into a beautiful home by maintaining a me green 
lawn There are severai diseases which can severely damage the appearance of the 
turf if they are not controlled 


REFERENCES Required. 
"Texas Guide for Controiling Diseases on Ornamentai Plants". 
MP-574 Texas Agricultural Extension Service, pp. 24-26 


QUESTIONS 1 
or 2 
ACTIVITizS- 3 
4. 
5 
6 
q 


What is the control for fairy rings or musirooms? 

What is the treatr ent for chlorosis? 

What are the symptoms of fading out? 

What is the treatment for slime mold? 

What is the treatment for Pircularia leaf spot? 

When should treatment for brownpatch be applied? 

When should treatment for rust on bluegrass be apphed? 


Agricultural Education 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Controlling Plant Insects, Plant Diseases, an. Other Pests 
TOPIC: Identifying Plant and Soil Insects and Methods of Control 
OBJECTIVE - To learn how to recognize the major insects of horticultural plants 


To understand the various controls for these insects 


INTRODUCTION: On any given day, a producer may walk through his plants and see 
numerous insects. Some of these insects and pests are taking money from his 
pockets by damaging his crop A person who is depending on the proper growth 
and development of plants needs to know which insects are of economic importance 
and how to control them. , 


REFERENCES: Required. 

1 Basic Gardening Illustrated, section to study: "Insect Pests", 
pp. 78-79 

2. Information Sheet, "Identificaticn of Plant Insects and Methods 
of Control" 

3. "Texas Guide for Controlling Insects on Ornamental Plants", 
L-199, Texas Agricultural Extension S>rvice (Study list of 
insects, descriptions, and types of damage. ) 


Supplemental: 
4, ‘Texas Guide for Controlling Insects and Diseases'', L-245, 
Texas Agricultural Extension Service 


QUESTIONS 1 What is the difference between a snail and a slug? 

or 2 At what time of year do grasshoppers hatch? 

ACTIVITIES: 3: What are the best methods of controlling borers? 
4 
5. 


What part of the plant do grubs damage ? 
In what type of soil are nematodes niost active? 


~~ 


Agricultural Education 
Teaching Materials Center 


information Sheet 
on 
IDENTIFYING PLANTS AN SOIL INSECTS AND METHODS OF CONTROL 


Eternal vigilance and timeiy applications of effective controls will reduce losses to a 
minimum Weeds in aisles or under benches are breeding places for a number of 
pests and cleanhness is imperative A generally overlooked area 1s that outside the 
greenhouse Weeds harbor many pests which can enter through side or top vents and 
open doors at the ends of the greenhouses Cleanliness and proper attention to tive 
outside areas as well as under glass will reduce the sources of infestation 


Great changes have occured in the field of insecticides and there 1s a wide array of 
materials which are useful in combating pests New materials are constantly being 
added and the horticulturist must keep informed as better insecticides are introduced 


Aerosol bombs have radically changed certain pest-control practices Specific direc- 
tions for their use cannot be given in general terms because they vary and directions 
on the bombs should be followed closely Alternation in the use of materials is sug- 
gested to avoid the rapid build-up of resistant strains of nests 


Resistance of mites to insecticides is believed to occur by mutation which establishes 
populations that survive normal effective doses This resistance is inherited and does 
not retrogress Purchasing plants or cuttings infested with resistant mites can lead 
to considerable trouble 


Sprays and dusts are still used because in many instances they are just as effective 
as aerosols and may be cheaper for local applications Many insecticides are deadly 
poisons. and precautions regarding their use will be found on the container and should 
be followed 


ee ST 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNi Controlling Plant Insects. Plant Diseases, and Other Pests 
TOPIC Nematodes 
OBJECTIVE To develop an understanding of neinatodes as a serious pest 


INTRODUCTION. When leaves of plants are wilting. drying. and falling off for ne 
apparent reason, nematodes may be the cause Nematodes are small. slender. 
worm-like parasites which cannot be readily seen by the naked eye These pests 
are small. but they can completely destroy a plant. 


REFERENCES. Required. 
1 ‘What You Should Know About Plant Diseases". B-995. Texas 
Agricultural Extension Service. page 3, pp. 13-14 
2 ‘Identifying Plant Diseases", MP-512, Texas Agricultural 


Extension Service ( 
QUESTIONS i List the steps involved in preparing a small plant specimen as 
or illustrated in bulletin MP-512. 
ACTIVITES. 2 What is the most common type of nematode? 
3. What should be determined before a large amount of money is 


spent on nematodes ? 

4. Knots and gails found on plant roots do not always indicate root 
knot nematodes Give at least two exceptions. 

5. Name two plants that are very good hosts for root knot nematodes. 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT. Controlling Plant Insects, Plant Diseases, and Other Pests 
TOPIC. Control of Moles Gophers. Birds. Deer, and Ants 
OBJECTIVE To become familiar with animals and birds that are a nuisance to 


the producer of horticultural plants 


INTRODUCTION Plant damage by animals and birds can become quite costly. The 
rural nurserymen usually have a big problem with animals, and the small town 
producers are plagued by flocks of birds 


REFERENCES Required 
Basic Gardening lllustrated, page 82 


QUESTION“ 1 How can a person detect the presence of moles? 
or 2 What are the two most effective means of destroying moles? 
ACTIVITIES: 3 Why should traps be used with caution? 
4 How do gophers and moles differ in their digging habits? 
5 How do many gardeners who li: * in the country protect plant 
roots from gopher damage without using poisons or traps? 
6. What birds have no friends and should be eliminated? 
7 What is the best way to protect young seedlings from birds? 
8, What is the best long term control for deer? 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT. Controlling Plant Insects. Plant Diseases, and Other Pests 
TOPIC Controlling Weeds 
OBJECTIVE: To learn how to get rid of weeds and to prevent their recurrence, 


INTRODUCTION: Weeds grow well without proper water and fertilizer. If you add 
these two ingredients. they will flourish and this produces a great deal of trouble. 
If noc controiJ-4, they can crowd out annuals and perennials and even small shrubs. 
Chemical, hand. and mechanical methods of control are all effective if you start 
early ana are persistent 


REFERENCES Required 


Basic Gardening IMusii.ted. pp 84-86 


QUESTIONS 1 
or 

ACTIVITIES: 2 

3 

4 

5 

6 


If you are planning to pull up weeds in a bed, what should you 
do to the soil several days before starting? 

What has been the gardener's most useful tool for over 
4.000 years? 

What is a good device for weeding between paving blocks? 
How does encouraging shrub growth reduce weed population? 
After weeds have been cleared, what can be done to pevent 
recurrence? 

What precaution should be taken when mixing and applying 
chemical solution where handling is required? 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Operating and Maintaining Horticultural Equipment 
TOPIC: Principles Used to Prevent Personal Injury 
OBJECTIVE: To learn the techniques and principles involved in horticultural a: 


work that will prevent personal injury. 


INTRODUCTION: Gardenmg and growing horticultural plants can be hard work. in 
many instances a little time spent constructing a labor saving device can save 
several hours of back -breaking work. 


REFERENCES: Required: 
Basic Gardening Illustrated, pp. 90-93 


QUESTIONS 1, What part of the body should do the lifting when you are picking i 
or up an object from the ground? 
: ACTIVITIES: 2, What effect does one pullev have on the force when vou are 


attempting to straighten up a tree? 

3. What can be used to remove a stump if no heavy equipment is 
availabie? 

4. What preparation should be made to clay soils before attempting 
to do a lot of digging? 


Tell how to make a handy device for blasting post holes and 
planting holes. 


or 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Operating and Maintaining Horticultural Equipment 
TOPIC: Selecting and Maintaining Horticultural Hand Tools 
OBJECTIVE: To learn to select the right tools for a job and to keep these 


tools in good repair. 


INTRODUCTION. No situation is quite as distressing as trying to complete a job 
when the proper tools are not at hand 


REFERENC?S: Required: 


Basic Garjening Hlustrated, pp. 88-89, 94 


QUESTIONS 1 Why will asking different gardeners for a suggested tool list 
or be of little value? 
ACTIVITIES: 2. What type of shovel is effective for moving sawdust, manure, 


and other light materials? 
3 What is the most common size of hoe? 
4. How often should one sharpen a hoe if the cutting is not too hard? 
5 What type of hoe is used by a pushing motion rather than a 
chopping motion? 
6. What are the two most common shapes of Iawn rakes? 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Operating and Maintaining Horticultural Equipment 
TOPIC: Maintaining Small Power Equipment 
OBJECTIVE: To develop the ability to maintain small power equipment. 


INTRODUCTION: Value of small power equipment quickly decreases if proper 
maintenance practices are not diligently followed. Preventing a breakdown 
is usually much easier than repairing one 


REFERENCES: Required 
Information Sheet, "Maintaining Small Power Equipment” 


QUESTIONS 1. What are the two factions of preventive maintenance? 
or 2 What should an operator of equipment do at the end of each 
‘ ACTIVITIES. work day? , 
LS 3. Why should the fuel tank be filled at the end of the day ? 
4 What may be used to clean the air filter? 


5. What two factors should be considered when checking a belt? 
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Information Sheet 
on 
MAINTAINING SMALL POWER EQUIPMENT 


Small. engine-powered equipment quickly loses its value if it is not carefully maintained 
Profitable use of the equipment depends on trouble-free operation on the job. While no 
equipment. no natter how well maintained. can be guaranteed not to break down on the 
job. “down time” can be extremely short if a careful maintenance program is followed. 
Human and livestock health care is of a preventative nature Equipment maintenance 
should be similar 


Preventive maintenance can be described as consisting primarily of two things 


1 Periodic equipment inspection to discover situations which may lead to 
equipment breakdown 
2 Upkeep to minimize wear or to remedy potential trouble 


Regularly used equipment should always be checked by the operator Should he notice 
any slight malfunction. he should correct it before further trouble develops. The 
operator should see that field mamntenance is carried out regularly. 


Usuaily not enough horticultural equipment is operated by a horticultural business to 
warrant hiring a full-time field mechanic or serviceman The operator has the re- 
sponsibility to check oil. apply grease. and perform other maintenance when needed 
In some instances. this may be required every few hours At the end of the day, the 
operator should make an overall check and properly service his equipment. This will 
make the equipment ready to use the next day or on any future date it may be needed. 


A regular program of shop maintenance should be carried out on each piece of small, 
engine-powered equipment Small engines have prescribed periods of operating time 
after which oi] should be drained and replaced At that time a general check of the 
equipment is in order 


Before beginning operation of a small, engine-powered piece of equipment, the following 
should ke checked 


Fuel 


Engine oj] level 

Oil level and air filter 

Belt tension 

Chains, oil if necessary 

Moving parts requiring frequent applications of grease or oil 
Gearboxes 

Implement adjustments 
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Maintaining Small Power Equipment 
{information Sheet continued) 


During operation, the operator should constantly watch for any slight malfunction Often 
a change in the sound of the machine when in operation will indicate the beginning of 
trouble A skilled operator can tell by the sound of the machine if everything is in good 
working order If equipment is used for long periods during the dav regular shutdowns 
for preventive maintenance practices are advisable 


When equipment has been shut down for the day. it should be carefully checked and 
readied for the following day's operation 


1 Fuel - Fill the fuel tank Moisture condenses more rapidly in a partially empty 
tank as the air cools 
2 Oil - Check the oil level and add oil as required The oil should be changed 
periodically 
3 Transmission case - Check the lubricant level, adding or changing the lubricant 
as necessary 
4 Oil filter - Clean and check the oil level | 
5 Chains - Apply oil to chains at regular intervals Check the condition of the 
links 
6 Belt condition - Check belts for excessive wear and for proper tension. 
Moving parts - Grease all moving parts 
8 Cutting surfaces - Clean and check cutting surfaces of plows. cultivator tines. 
mowers for sharpness Cover cutting surfaces with used oil or grease if the 
machine is to sit out in the weather or not be u ed over a period of time 
9 Adjustment - Check machine to be sure that all <perating parts are in correct 
adjustment 
10 Bolts - Inspect the machine for missing and/or ioose bolts 
11 Damaged or broken parts - Determine if any parts have been damaged to the 
extent that machine operation will be impaired Replace these and all broken 
parts to insure proper operation 
12 Machine cleanliness - Clean off accumulated dust and dirt regularly 


J 


Wken small, engine-powered equipment is put away for the off-season. give special 
care to provide the maintenance necessary to insure rapid staris the following season. 


Small, engine-powered equipment is most valuable when operating properly. Proper 
preventative niaintenance helps insure propvr operation 


The following general procedure should be used However. check the operator's manual 
for specific maintenance procedures which may be needed for a particular piece of 
equipment 
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Maintaining Small Power Equipment 
(Infermation Sheet continued) 


1, Before beginning the check, disconnect spark plug wire to eliminate a 
possible accident, 

2. Using wire brushes. scrapeis, rags. and chemical de-greasers clean the 
entire machine, Use chemicals only outdoors, 

3, Clean air filter. Rinse wit! gasoline or other solvent, wipe dry, and refill 
with oil, If the air filter has a dry element, replace with new element ac- 
cording to manufacturer's recommendations, 

4, Check carburetor for sediment. Remove and check if necessary. 

5. Re-connect spark plug wire and run engine for five minutes. Stop the engine 
remove the spark plug wire, and drain the crankcase oi]. Fill with new oil 
as recommended by the manufacturer. 

6. Drain gas tank, Reconnect spark plug wire, start the engine, and run until] 
the tank and carburetor are free of gasoline. 

7, Remove spark plug and pour a teaspoonful of oil into the cylinder. Turn the 
flywheel to distribute oil. Replace the spark plug with a new one. 


t 8. Adjust and/or sharpen any blades or implements, 


9, Grease or oil any moving parts. 
10, Vipe a light coating of oil over bare metal parts, 
11, Store in a protected, dry place 


ak aad 


Material for this Information Sheet was taken from Module 10, “Operating, Repairing. 
and Maintaining Small Power Equipment." Center for Vocational and Technical 
Education, The Ohio State University, Columbus. Ohio. 
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ASS sY nent Sheer 
fur 
YORT. “UL CURAL OC CUPAT ONS 


UNit: Yperat rg ard VMaintaun: g Host cultural Equipment 
TOPIC Iperatirs ard Vam'air:ng Lawn Mowers Safely and Effectively 
OBJECTIVE, To .€art. how ty properd ope: ate and to care for a lawn raower, 


INTRODUCTION: A veut mowed jaw, wap areatl- -nerease the beaut. of a home, 
There 18 more te operat r2 a lawn mewer that. fi mg :t with gasohhne and mowing 
the grass. 


REFERENCES Rey red 
1. Bas J sarderces Lusttated. page 94, "Lawn Mowing” 
2. inf ma’ op Sheet, “petal rz ald Va:rtain.ng Lawn Mowers 
Safet ard Byte to vei! 


QUES TONS 1. Whar a6 tne tntee gerera. catego” es of power mowers? 
or 2. Whatis neanth scalping a lawn? 
ACT ViTIES: 3. What tne +s step  adiustirg ce cutting height of a power 
mowe Vr? 
4. AS. ki€ bar mowe> conssts ¢- mat 1, of what two parts? 
& Wh shouidextrenei ong grass chpmrgs be removed from 


1Iné lav"? 
& Espiat wt grasn lea-es shuid never be clipped too short. 
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Information Sheet 
on 
OPERATING AND MAINTAINING LAWN MOWER. 
SAFELY AND EFFECTIVELY 


Power mowers can be divided into three general categories (1) ree] (2) rotary. or i 
(3) sickle bar H 


Reel Mowers’ A reel mower is basically a common hand push mower powered by a 
small gasoline engine As the mower moves forward the revolving blades slide past i 
the bed knife and cut the grass blades 


Ree] mowers used on bluegrass and similar grasses have five revolving reel blades f 
Reel mowers used on the bent type grasses have seven or nine blades to provide a ! 
smooth even cut on these fine-bladed grasses , 


Reel mowers minimize the tendency of scalping or extremely close cutting on the high 4 
spots of an uneven lawn Repeated scalping will result in a weak turf at thoce spots 


The procedure for adjusting height of cut varies for each make of reel mowers In 
general. the following procedures apply 


1 Disconnect the spark plug wire from the spark plug and place it in a position 
where it is impossible for a spark to jump ar air gap to the plug possibly 
causing accidental starting 

2 Place mower on a perfectly flat hard surface such as a concrete walk or 
solid workbench 

3 Adjust the bed knife to the proper height by manipulating the height adjusting 
set screws or by adjusting the wheel height 

4 Check to see that the adjustment procedure has not distorted the bed knife 
Rotate the reel and check the clearance between reel blades and bed knife for 
the entire length of each of the reel blades This clearance should be uniform 
along the length of each blade If this cannot be achieved through adjustment, 
it will be necessary to utilize special equipment to grind the blades to obtain 
the desired clearance 


Rotary Mowers Rotary mowers have a vertical shaft engine mounted on a housing 
which encloses a horizontally revolving blade The biade may be mounted on the 
engine shaft or one or more blades may be mounted on vertical jackshafts As the 
mower moves forward. the blade revolves at very high speeds hfting and cutting off 
the grass blades Rotary mowers are generally simpler in construction than reel 
mowers 


Scalping, or extremely close cutting of high spots on uneven turf. can easily occur 
through careless operation Because the rotary mower is relatively square in design, 
the wheels may pass over a high spot and drop into a lower area during mowing and } 
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Operating and Maintaining Lawn Mowers Safely and Effectively 
(information Sheet continued) 


cause the blade to crop near to or hit the soil surface Excessive scalping may severely 
damage the turf 


Rotary mower adjustment varies in detail according to the make, but the following gen- 
eral proceaures usually apply 


1 Place mower on a perfectiy flat hard surface. such as the concrete walk or a 
solid workbench Remove spark plug wire so as to prevent the possibility of 
accidental starting which might result in serous injumes 

2 Adjust mower blade to proper height by adjusting wheel height in relation to the 
housing Be sure to check the blade height and not the housing height since the 
blade is not level with the lower edge of the housing 

3 Adjust mower handle height to suit operator 


Rotary mower blades should be sharpened regularly since a dull blade rips instead of 
cutting the grass Before removing the blade for sharpening, disconnect the spark 
plug wire The blade may be sharpened by grinding or by filing Prior to remounting, 
the blade must be balanced The blade 1s mounted on a rod which 1s the same diame- 
ter as the hole in the blade-*+ Place the ends of the rod on a hard perfectly flat surface 
with room for the blade to revolve freely Two short pieces of 2" x 4" hardwood 
would work After resting the ends of the rod on the 2 x 4's the blade should remain 
level if the blade is not balanced grind or file the heavier end until perfect balance 
is achieved 


Individual knives mounted on a base plate should be weighed after grinding to check 
their balance if necessary, metal mav either be ground off the back of the knife or 
holes may be drilied 1n the back of the knife to remove excess weight so that perfect 
balance can be achieved 


Sickle Bar Mowers Sickle bar mowers are uséd to cut overgrown turf or heavy 
weeds They generally do not cut neatly enough for use on home industrial. or 
recreational lawns 


Sickle bar mowers consist primarily of a cutter bar and knife The knife is a narrow 
steel bar to which several triangular-shaped, sharp knife sections are riveted The 
knife is driven by a pitman rod through a series of guards and over numerous wear 
plates As the cutter bar moves forward grass blades are cut by a scissor-like 
aciion as the knife moves rapidly back and forth over the wear plates The sickle 
cutter bar is usually mounted on and powered by a garden tractor or is permanently 
mounted and powered by a specially designed power unit 
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Height-of-cut adjustment 1s not present on some sickle bar mowers. On other makes, 
height adjustment is made by raising or lowering a steel “foot” which rides on the 
ground and keeps the mower at a set level. 


Correct mowing techniques greatlv influence the health, -1gor. and appearance of a 

lawn. Leaves of the grass plant are essential to producing food for plant growth. 

When cut off too low, the food producing section of the leaf 1s lost and turf vigor , 
quickly declines. Grasses similar in height to the bluegrasses should be cut to a 

height of 1 1/2 to 2 inches. Low growing grasses of the creeping bent types should 

be mowed to a height of about 1/2 to 3/4 inches. 


If the lawn 1s mowed frequently enough chppings need not be removed. They filter 

down to the surface of the soil and act as a beneficial mulch for the turf. If the 

clippings are excessively long. they must be removed since the, may smother the ca 
grass. Under certain conditions, some lawns develop excessive "thatch", dense 

mats of dead grass and clippings. at the sou! surface. Under such circumstances. 

all clippings should be removed, 


The mowing pattern should be variea each time the lawn is mowed to eliminate low 
spots, corrugations, and some matting. The changed lawn pattern created bs 
changing inowing directions also enhances the overall landscape appearance. 


Overlapping each opposing cut improves the lawn appearance. Mowing in the oppo- 
site direction of the previous cut and overiapping past the wheel mark of the previous 
cut can raise grass that may have been matted down by the wheels and permit it to be 
cut, 


Safety should be foremost in the mind of any equipment operator. He should know 
his mower and its capabilities and should attempt only jobs for wmch the equipment 
is designed. Except for adjusting the carburetor. he should never place his hands 
in or near moving parts nor allow anyone else, especially children, to be nearby 
when the engine is running. When the engine 1s stopped for cleaning or repairs. 

the spark plug wire should be removed to eliminate the hazard of accidentally start- 
ing the engine. The operator of a rotary mower should be constantly on guard 
against running over articles such as glass or stones which could be thrown by the 
blades of the mower, since such debris can cause severe injurv to people or pets. 


verke 


Material for this Information Sheet was partially taken from Module No, 10, 
"Operating. Repairing. and Maintaining Small Power Equipment." Center for 
Vocational and Technical Education, The Ohio State University Columbus. Ohio. 
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HORTICULTURAL OCCUPATIONS 

UNIT: Operating and Maintaining Horticultural Equipment 

TOPIC: Operating Rotary Tillers Safely and Effectively 

OBJECTIVE: To learn the different types of tillers and how to properly 
operate them. 

INTRODUCTION: A rotary tiller can be a handy piece of equipment. It can also be 
dangerous, One should exercise extreme caution in the operation of these ma- 
chines. If cautions are heeded, a tiller can be used by even the inexperienced 
gardener to loosen soils and in preparing soil mixtures. 

REFERENCES: Required: 

Information Sheet, "Operating Rotary Tillers Safely and Effectively" 

QUESTIONS What are the two categories of rotary tillers? 

ae or Which type is used only for light work? 


1 
2: 
ACTIVITIES: 3. On front tine tillers, what moves the tiller forward? 
4. If the front tine tiller digs too far into the ground and does 
not move forward, what should you do? 
5. What should be done before starting any tiller? 
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Information Sheet 
on “ae 
OPERATING ROTARY TILLERS SAFELY AND EFFECTIVELY ! 
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Rotary tillers are classified into two Categories according to the arrangement of the 
tilling tines. Front tine tillers are those which have the tines located in front of the 
wheels. Rear tine tillers have the tines located behind the wheels. 


Fe ee 


Front tine tillers are generally designed for light-duty work and are often used for . 
cultivating. In a loose soil they may do a satisfactory job of tilling to a depth of i? 
several inches, The machines usually are not heavy enough to till deeper on loose 

suils or to till heavy clay-packed soils with heavy vegetative cover. 


Front tine tillers do not have power wheels The rotation of the tines causes the 
tiller to move forward. Some control can be exerted over rate of forward motion 
by adjusting the depth bar. If the tiller must be held back to do a proper job of 
tilling, the depth bar should be lowered to cause the tines to dig deeper and slow the 


rate of forward speed. [If the tiller digs deeply and does not move forward, determine y 
the adjustment of the depth bar. 


i 

t 

i 

Rear tine rotary tillers are designed for medium to heavy work. Excellent tilling | 
can be done to depths of about eight inches in a variety of soils having various amounts = { 


of vegetation or organic matter. This type of tiller can thoroughly mix organic matter 
into the soil. 


Rear tine tillers have powered wheels and usually a reverse gear. Power can be 
transferred to either the wheels or the tines Rate of forward speed is controlled by | 
selection of proper gear and throttle setting. 


Tilling depth on rear tine tillers is also adjusted by a depth bar which is usually lo- 


i 
£ 

i 

f 

t 

cated behind the tines. The bar is raised for increased tilling depth and lowered for | 
decreased depth. 
i 

H 


Since rear tine tillers are often used on heavy or packed soils, several points of ; 
operation should be noted. The following operational procedures should be observed: 


1. Rotary till when soil moisture is correct Use standard method of squeezing 
a handful of soil to determine moisture content. When the soil ball flakes 
and cracks, soil has the correct moisture content for tilling. 

2. First run tilling depth should be no more than one to two inches. Increase : 
depth for each additional pass. i 


3. Final tilling passes should be at right angles to previous ones to break down 
lumps further. 


Operating Rotary Tillers Safely and Effectively 
(Information Sheet continued) 


The handling procedures for front and rear tine tillers are considerably different. 

; Each type can pose safety hazards to careless operators Before starting any 
ii tiller. check to see that all clutches or belt tension pulleys are disengaged. The 
load on the engine may be great enough to prevent the engine from starting if these 
; clutches were engaged If the engine should start while the clutch is engaged, the 
machine may get away from the operator and cause personal injury or property 
damage Even if the engine does not start while the clutch is engaged, a sharp pull 
on the starting rope may upset the machine or injure the operator 


Rear tine tillers present added hazards to the operator Power to the tiller tines 
. should be disengaged whenever the tiller is not being used for tilling. This includes 
G turning the machine around when moving it from one site to another. \ 


RFR EK 


Material for this Informetion Sheet was taken from Module 10, “Operating and 
Maintaining Small Power Equipment," Center for Vocational and Technical 
Education The Ohio State University, Columbus, Ohio 
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Assignment Sheet 
ior 
HORTICULTURAL OCCUPATIONS 


UNIT: Operating and Mair _aining Horticultural Equipment 
TOPIC: Operating Garden Tractors Safely and Effectively 
OBJECTIVE: To learn how to operate a garden tractor safely and effectively. 


INTRODUCTION: The sale of garden tractors has increased steadily in the past few 
years, These tractors are used in a number of horticultural enterprises as well 
as by homeowners and hobby gardeners 


REFERENCES: Required: 
1. Information Sheet, "Operating Garden Tractors Safely and 
Effectively" 


Supplemental: 
2, Literature from manufacturers of garden tractors 


QUESTIONS 1, If one is planning to buy a garden tractor and a sickle bar. 
or what should he keep in mind in regard to tractor size? 
ACTIVITIES: 2. What is the usual horsepower range of small riding tractors? 


3. Where should one attach pulled equipment to avoid tipping a 
tractor backwards ? 

4. What is the major difference between small riding type garden 
tractors and riding lawn mowers? 

5. What are the two most widely used types of transmissions on 
garden tractors? 


| 
| 
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Information Sheet 
on 
OPERATING GARDEN TRACTORS SAFELY AND EFFECTIVELY 


The small walking or riding type garden tractor is used in a number of horticultural 
enterprises as well as by homeowners and hobby gardeners 


Walking type tractors have had the same basic design for a number of years, but 
moderate improvements such as rubber tires have been introduced 


The basic design consists of a small gasoline engine mounted on a set of wheels attached 
to a pair of handles Power is usually transmitted from the engine through a reduction 
gear arrangement to a jackshaft An idler or belt tension pulley, is mounted for the 
belt between the gear box and jackshaft This prov:des the clutch for the tractor The 
power is transmitted from the jackshaft to the wheels by a chain or belt arrangement. 


Extra pulleys may be mounted on either the gearbox shaft or the jackshaft to permit the 
use of implements requiring power A number of implements are available for walking 
tractors Those requiring power such as sickle bars or snow blowers, demand engines 
of high horsepower and tractors of heavier design Many implements are simply pulled 


or pushed by the tractor and often can be used with tractors of lower horsepower and 
lighter weight 


implements are attached to the walking tractor in two basic ways with minor modifica- 
tions according to the various manufacturers Implements which are pulled are attached 
by a vertical rod or "pin" which secures the tool to the tractor frame behind the engine. 
Implements which are pushed by the tractor are rigidly secured .o the frame in front of 
and under the engine with several boits or pins 


The following implements are available for most walking tractors 


Cultivator Sickle bar mcwer Lawn roller 
Plow Cart Rotary roller 
Dise Seeder Sulky 

Reel mower Fertilizer spreader Grader blade 


The tractor engine can also be used to power a number of other stationary pieces of 
equipment, such as a small rotary cement mixer. saw, compressor, compost or soil 
shredder. and others. 


The walking tractor is a versatile piece of equipment which. in many horticultural enter- 
prises can supplement heavy equipment Operators of small walking tractors should. 
however. be familiar with the equipment since too often the tractor is damaged and the 
operator injured where it is used for too heavy work Quite often the walking tractor is 
not properly maintained since it is relatively inexpensive and possibly not used as often 
as larger equipment Because regular maintenance schedules are often neglected, 
premature equipment failure may result 


i 
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Operating Garden Tractos Safely and Effectively 
(Information Sheet continued) 


Within the past decade, a small type of riding tractor has been developed Most are 
scaled-down versions of the larger types Horsepower ranges from 31/2 to 10. Due 
to the heavier weight of the machine and the added rider weight, the unit can handle 
somewhat heavier jobs than most walking tractors 


While all small riding tractors can handle mower attachments they are not riding 
mowers Riding mowers are quite different from small garden tractors in that 

riding mowers are built to be used for mowing grass only The high interest in small 
riding tractors by homeowners with large lots has resulted in scores of different models 
produced by various manufacturers 


The construction varies considerably in type as well as quality For example, some 
models have automotive type clutches. some centrifugal clutches. and others a belt- 
pulley type clutch Transmissions also vary considerably; some have an automotive 
type while others have a belt type 


The teacher should obtain a variety of manufacturers' literature giving detailed speci- 
fication of the various types of tractors 


The list of equipment available for small riding tractors is the same as that listed for 
small walking tractors 


Since the small riding tractors are basically a small-scale. standard tractor, several 
similar rules of operation should be kept in mind All pulled equipment should be at- 
tached properly below the rear axle level to avoid tipping the tractor backwards if the 
load is too great Care should be taken when operating the tractor on uneven or sloping 
ground to avoid turning over The operator of a walking tractor can usually move out 
of the way quickly in the event of an upset. but the operator of the riding tractor is in a 
more precarious position 


Both walking tractors and small riding tractors can be valuable tools for a horticultural 
business or for the homeowner with a large lot For maximum value. however, they 
should be used only to the rated capacity of the unit, on jobs for which implement; are 
available, and in situations where their use can be justified economically 


Ae 


Material for this Information Sheet was taken from "Operating, Repairing, and Main- 
taining Small Power Equipment." Center for Vocational and Technical Education, The 
Ohio State University. Columbus. Ohio 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Developing and Maintaining the Landscape 
TOPIC: Introduction to Home Landscaping 
OBJECTIVE To develop an unde.standing of why landscaping has become 


important and to learn sources of information available to the beginner 


INTRODUCTION By »roperly landscaping a home its value can be greatly increased. 
The landscaping industry has grown in leaps and bounds during recent years. This 
growth is probably caused by the great number of people moving to the urban and 
suburban areas. It seems that everyone tries to have a better landscaped lawn than 
his neighbor. Another factor which has contributed much to the landscaping business 
is the greater amount of leisure time now enjoyed by American people. Many have 
found that working in a flower garden or watering the lawn is quite enjoyable and 
provides a form of relaxation which is very refreshing in this hurry-up world in 
an which we live 
“Qasr 
REFERENCES: Required. 
1. “Home Landscaping", B-980, Texas Agricultural Extension 
Service. pp 3-4 


Supplemental: 
2. Approved Practices in Beautifying the Home Grounds, Hoover 
QUESTIONS 1, What are the three basic fields of endeavor involved in 
or landscaping ? 
ACTIVITIES: 2. List the four main types of homeowners. 
3, Why can gardens no longer be entirely naturalistic? 


4. Why do landscaping plants vary so greatly from one side of 
Texas to the other? 

5. How do some large nurseries which provide "free" landscape 
plans get their money back for the time and expense which 
they provide? 
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Assignment Sheet 
for 
HORTICULTURAL OCCU PATIONS 


UNIT: Developing and Maintaining the Landscape 
TOPIC: Selecting a Site 
OBJECTIVE: To develop an understanding of the considerations to make when 


purchasing a home 


INTRODUCTION: Many people forget about landscape design when they are shopping 
for anew home. After the house is purchased. the owner then looks at his land- 
Scape potential. Many times. to his dismay, the landscaping will present 
special prohlems which require considerable expense 


REFERENCES: Required. 


"Home Landscaping", B-980. Texas Agricultural Extension 
Service, pp. 4-5 


a QUESTIONS 1 What should be the first consideration as to homesite? 
or 2. What is meant by zoning? : 
ACTIVITIES. 3 Can most families afford to spend one-half of their annual 


income on a lot? 

4. List some disadvantages of a corner lot. 

5. List two disadvantages of sites that are too far above the 
street. 

6 What direction should outdoor living areas face? Why? 
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Assignment Sheet 
for 
HORTICULTURAL OCCU PATIONS 


UNIT Developing and Maintaining the Landscape 
TOPIC Scheduling Landscape Development and Beginning Plans 
OBJECTIVE To develop an understanding of how to schedule your landscape 


development and to learn how to begin the landscape plan. 


INTRODUCTICN Successful landscapes are a result of proper scheduling and 
planning Few beginners can see all of the problems which will arise in Jand- 
Scaping a lawn It is wise to spend considerable time in reading materials written 
by specialists before drawing the plans. 


REFERENCES Required. 
“Home Landscaping". B-980. Texas Agricultural Extension 
Service, pp 5-9 


a QUESTIONS 1 Describe a well-planned garden. 
or 2 What are the most essential elements of the plan that should 
ACTIVITIES be constructed first? 
3 Why are trees so important in Texas landscapes ? { 


4 What are the purposes of hedges. screens, walls, and fences? 

5 What are the two important steps involved in solving a land- 
scape problem? 

6 What is meant by "site"? 
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HORT!CULTURAL OCCUPATIONS 


UNiT: Developing and Maintaining the Landscape 
TOPIC: Analyzing Problems and Determining Needs 
OBJECTIVE: To develop ar understanding of the specific problems which will be 


encountered on certain sites and to become aware of the four basic considerations 
which should be included in successful landscape development. 


INTRODUCT:ON- Four basic considerations should be included in successful landsx ave 
development. These are suitabitit. function, economy and beauty. 


REFERENCES: Required: 
"Home Landscaping’, B-950 Texas Agricultaral Extension Ser -v.ce, 


pp. 9-12 
QUESTIONS 1. List the four basic considerations which should be :ncluded 1+ 
or successful tandscape developmert. 
ACTIVITIES: 2. What is the bas.c step in the preparation of a program? 


3. What three questions should you ask yourself in regard to 
outdoor surroundings ? 

4. What are the twee economies to keep in mind in the development 
of a homesite? 

5. What two factors determine beauty? 

6. Can a beginner usuaily obtain s:mplicity in a landscape desigr ? 
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Assignment Sheet 
for 
HORTICULTURAL OCCU PATIONS 


UNIT Developing and Maintaining the Landscape 
TOPIC. Developing the Landscape Plan 
OBJECTIVE: To develop an understanding of the Steps involved in developing the 


landscape plan 


INTRODUCTION Planning is the means of accomplishing an objective through an 
arrangement of steps A properly designed and executed plan will result in a 
landscape of « desirable nature 


REFERENCES: Required: 
"Home Landscaping". B-980 Texas Agricultural Extension Service 


pp 12-15 
QUESTIONS 1 When should planning begin? 
. or 2. What ecale is used on the sketch survey on page 13? 
ACTIVITIES: 3 What are the four main functions that all homesites and farmsites 


must provide? 
4 What area should occupy the largest portion of the property ? 
9. Around which area of the house should private areas be developed? 
6. What were the two approaches to landscaping which were followed 
in years past? 


Activity. 
Study the areas in Texas where plants vary. 
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for 
HORTICULTURAL OCCUPATIONS 


UNIT: Developing and Maintazning the Landscape 
TO PIC: Selecting Plants 
OBJECTIVE: To develop an understanding of how to select the proper nlants to 


be used in a landscape 


INTRODUCTION: One must be very careful in selecting plants for a landscape. 
Otherwise, he may plant a monument to his ignorance An example would be 
Planting a tree that would grow high enough to damage the roof of the house. 

The completed plantings are the final mark of distinction in any 
landscape. These are the elements that provide beauty and enrichment to the 
solution of the landscape problem 


REFERENCES: _ Required 


“Home Landscaping", B-980, Texas Agricultural Extension Service, 
pp. 20-26 


QUESTIONS 1. How tall are large shrubs or small trees when they are full grown? 
or 2. How tall do medium shrubs get? 

ACTIVITIES: 3, How are shrubs classified that do not grow higher than three feet? 

4. What is the danger involved in planting trees with deep, wide- 

spreading roots? 

5. What type of tree is desirable for the warmer regions of Texas 
where year-round shade is needed? i 

- What duties are required for proper lawn maintenance? 

7. Give two examples of fast growing hedges that require frequent 

clipping 
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UNIT- Developing and Maintaining the Landscape 
TOPIC. Grading. Drainage. and Landscape Structures 
OBJECTIVE To develop an understanding of the grading and drainage factors and 


to learn how landscape structures should be constructed. 


INTRODUCTION Every homesite will require some grading to permit proper 
drainage. There are many factors to be considered before grading. it must be 
kept in mind that water directed to certain areas could cause damage to plants 

The construction of sidewalks and drives is expensive. Be sure of 
your planning before the concrete is poured 


REFERENCES. Required 
“Home Landscaping". B-980 Texas Agricuitural Extension Serv‘ce 


pp 27-30 
QUESTIONS 1 Although not the most desirable what is the most inexpensive 
or way of preventing water from downspouts from washing away 
ACTIVITIES. soil? 
¥ 2. Does lowering the grade around existing trees damage trees as 


much as filling in around them? 
3 When you need to save a valuable tree, what method will ieast 
disturb the tree ? 
4. What is the most common mistake when constructing sidewaiks? 
5. What should be the minimum width of a front entrance sidewalk? 
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UNIT: Merchandising Horticultural Plants and Supplies 
TOPIC; Developing Personal Traits 
OBJECTIVE: To understand how to increase sales. To develop the proper personal 


habits and techniques required to make a sale. 


INTRODUCTION: No salesman 1s better than his personality. Act enthusiastic and you 
will be enthusiastic. Think happy thoughts and you will be cheerful. Smile, even 
though you don't feel like it Before long these will become habits and your per- 
centage of sales will increase. 


REFERENCES: Required. 
1. Information Sheet on "Developing Personal Traits'' 


¢ 
eux Supplemental: hv 
Lae 2, Sales Horizons, Haas and Perry 


QUESTIONS 
or 
ACTIVITIES: 


What are the three basic ingredhents of a salesman? 

What are the two best ways to learn how to sell? 

What are two ways in which good habits pay off? 

How does a person become a "scientific salesman" ? 

What is required for a would-be salesman to become a tough, 
aggressive, and effective salesman? 
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Information Sheet 
on 
DEVELOPING PERSONAL TRAITS 


The three basic ingredients of salesmanship are knowledge of self knowledge of people 
and knowledge of the product to be sold A person who wants to become a salesman must 
learn to use each of these basic divisions to its fullest potential Before anyone car 
understand others fully, he must have a good understanding of himself and how he relates 
to others Then 1t is necessary to understand the product or service fuiiv 


There are two basic ways of learning to sell after vou have studied the basic knowledge 
of the product First, and probably the best. is to apply some FFA training and learn 
by doing This means learning from experience To do this, it 1s necessary t> gain 
employment in a retail store such as a feed seed. and horticultural supply stere and 
make direct sales to the customers 


The second way to learn to sell is to learn from others Ths makes it necessary to 
observe very closely the methods used on you while vou are having a product sold to 
you Observe what the salesman says during the sale He will get your interest by 
Saying or doing certain things Observe how well he knows his product Observe his 
mistakes These can be very valuable to vou 


A salesman must develop a good sales attitude This 1s verv :mportant t invoives 
knowing oneself It means knowing if you have the "mind" for selinng. 


A good attitude means that the salesman recognizes his responsibility to the company 
lt means becoming a part of the company and growing progressively more loval to it as 
time goes on 


A god attitude means proving that you are growing and coming up with new ideas for the 
company. This involves keeping up to date on new developments Agricultural supplies 
are changing each day and a good salesman keeps up with these things 


A good attitude means good sales habits Old habits must be changed. When the sales- 
man learns good habits, they are his alone Noone can share them Good habits pav 
off in promotions and dollars 


A good attitude means selecting the right learning methods. These methods are stud; 
experience, and a combination of the two Study means lessons at schooi or constant 
review of materials in the business Experience means practice With each successfui 
sale, the salesman grows When study and experience are combined, the result 1s a 
good salesman with a good attitude 


Constant analysis of the sale makes a "scientific salesman*' This analysis is done by 
getting the facts, analyzing the facts, drawing conclusxons from the facts and app!tytng 
the conclusions This means planning and executing the sale inch by inch it means 
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Developing Personal Traits 
(Information Sheet continued) 


reviewing the sale after itis made lt means applying what you have learned to the next 
sale. 


A good salesman realizes that salesmanship provides a mutual benefit to himself and 
his customer This makes it necessary to get the customer's viewpoint and help him 
get the most for his money A good salesman speaks the customer's language If 
possible, he determines the customer's needs, problems, business, and what the 
product will do for him This is easily done by a salesman of agricultural products. 


Developing the Right Sales Personality 


In salesmanship as in any field of work the personality of the salesman is uf utmost im- 
portance, His ability to sell himself will be directly related to his ability to sell a 
product. Even before selling himself to others he must sell himself to himself This 
means being sure of what he can do Strong sales personality enables the salesman to 
apply scientific training to the sale of the product. 


Diligence and perseverance are necessary for a would-be salesman to become a tough, 
aggressive, and effective salesman 


There are several qualities that make up the sales personality Each will be discussed 
briefly 


1. Sincerity - Sincerity is a quality that creates an atmosphere of confidence 
on the part of the customer in the salesman Insincerity does just the 
opposite Sincerity is, in the final analysis, the total of the salesman's 
attitude toward his work The correct attitude causes the salesman to 
apply himself to his training and do his job 


2, Tact - When a salesman meets a customer the opportunity for conflict or 
differences of opinion is great Tact is the quality of personality that can 
smooth out these conflicts and bring about the proper atmosphere for mak- 
ing a sale. lt means that the salesman will not contradict. The injured 
pride of a customer will prevent him from making a purchase. If the 
salesman wins an argument, he will still lose. 


3 Enthusiasm - This is the quality of the personality that means putting 
everything you have into it. lt involves the whole body - the face, the 
voice, and the actions To have enthusiasm. a salesman must be tho- 
roughly familiar with the merchandise to be sold and he must appreciate 
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~~ 


it. The more the salesman knows about the product. the more enthusi- 
astic he will become 


Courtesy - One could never say too much about the importance of 
Courtesy to the salesman Courtesy is simply good behavior and good 
manners It is the quality that gives good first impressions Many 
times that good first impression makes the sale. 


Cheerfulness - It has been said that we are what we think we are If 
we think cheerful thoughts, we are cheerful The cheerful salesman 
will meet his customers with a smile, whether he feels like smiling or 
not Cheerfulness can be measured in important sales. 


Initiative - This characteristic is most vital to the sales personality of 
the successful salesman The alert mind of the salesman who possesses 
this quality will cause him to get new sales on his own and will cause him 
to operate without any prodding from his employer. 


Friendliness - Many a sale has been won by the friendly salesman His 
friendly personality puts the customer at ease. The feeling of the cus- 
tomer can be described as a certain good friendly feeling. The unfriendly 
salesman can be sure that his customers will never buy his products. 


Persistence - This quality can suggest that in some cases a salesman can 
become obnoxious This is not what is meant by being a persistent sales- 
man This quality causes a salesman to try again after failing to sell a 
potential customer. He does not admit defeat quickly. it simply means 
trying again to make a sale, using a different method 


Memory - A quick memory of the information involving the product is very 
important to the good salesman, A quick memory involving the name and 
other facts about the potential customer is also very important It has 
been said that forgetting a person's name may mean the loss of a sale To 
gain memory, the salesman wil] practice concentration, association. and 
repetition, Concentration on the facts association of these facts to some- 
thing fainiliar, and the repetition of these facts will cause the mind to 
grasp them. 
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10. Application - Nothing is ever truly learned until it is put into practice. The 
applying of any idea to making a sale is puting that idea into practice. The 
only sales idea that is important is the one that works. The wise salesman 
will try hard to improve himself by applying what he has learned. Other 
attributes that help a salesman make a sale are a good vocabulary, apleas- 
ant voice, shaking hands with the customer, and being vigorous and poised. 
All good salesmen are recognized as having these qualities. 


| Developing Personal Traits 
| 
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Material for this Information Sheet was taken from Ornamental Horticulture for 
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i Vocational Agriculture in Alabama, pp. 229-231. 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Merchandising Horticultural Plants and Supplies 
TOPIC: Displaying 
OBJECTIVE: To learn how to increase sales of horticultural plants and supplies. 


INTRODUCTION: A grower may have an outstanding selection of plants and supplies; 
but if the public does not see these items, profits will be greatly reduced. No 
business will succeed without a market In most cases, the grower must create 
or improve his market. One of the more effective ways of increasing sales is 
to properly display items and create a desire on the part of the buyer. 


REFERENCES: Required: 
Information Sheet, "Displaying" 


ao QUESTIONS Where should point-of-purchase displays be placed? 
.- or What is the basic reason for displays? : 
ACTIVITES: What types of items are handled best in bin displays? 


1 
2 
3 

4, What items should be placed at eye level? 

5. What are three characteristics of a good floor display ? 

6 What is the purpose of a sales floor window display ? 

7. Why should a single item not be displayed? 

8. What should one consider when arranging different displays 

around the store? 

9. What is the most practical way to display nursery stock? 

10. What should be the maximum width of a display bed? 
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Information Sheet 
on 
DISPLAYING HORTICULTURAL PLANTS AND SUPPLIES 


Point-of-purchase displays normally consist of tri-plane and peg board tables. special 
display racks, bins, display floor windows and floor displays These must be located 
where they will be seen by the greatest number of customers The basic reason for 
displays is to rut merchandise where customers can see it and serve themselves 


Special racks, tri-plane and peg board tables are excellent for displaying impulse 
items and other small competitive items Much of the fast turnover merchandise is 
adaptable to display selhng Customers lhke to handle the merchandise they buy; they 
find it interesting These displays are easy to set up and maintain They enable the 
salesman to handle a larger volume of sales 


Bin displays are more successful when used for familiar products, bulk seeds, and 
other seasonal items It is a good idea to put reminder items where they command 


the customer's attention The iiems that are to be pushed should be placed on shelves 
at eye level] 


Most businesses find floor displays are best for large items such as barrels of spe- 
cial fertilizer packages or for large quantities of small items in a special promotion. 
A floor display should be well stocked, safe. and at a convenient height. 


Sales floor window displays have one definite purpose This is to stop customers and 
bring them into the place of business They must be appealing and attract attention 
by action. ‘This necessitates the use of special signs, background, lighting, and dis- 


play cards Window displays are most effective for whole goods or for tie-ins with 
advertised promotions 


Some Proven Principles of Effective Displays 


In point-of-pu. shase display merchandising 


1. Display in quantity - A single item does not attract customers. Bulk attracts 
attention and gives the impression of demand 


2 Use proper arrangement - Consider the traffic pattern Locate displays where the 
greatest number of people will pass them Each table and shelf should have a rela- 
tion to the others Establish a "theme' for the entire area Keep all displays vell 
stocked; remove a few items from the cartons and do not make the display so 
orderly that it will discourage the customer from picking up items 
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Displaying Horticultural Plants and Supplies 
«Information Sheet continued) 


3 Change display frequently - As customers need change, so do displays. Many 
dealers establish a rule to change displays after a given number of weeks. This 
practice permits more items to be displayed and helps keep them current with 
the season Even displays of non-seasonal items should be changed because cus- 
tomers do not like to see the same thing on each visit The change takes very 
little time, but it improves the appearance of the department and pays off in addi- 
tional sales. 


4 Keep displays clean and neat - This is a problem in many businesses, but all 
agree that good housekeeping is necessary 


Point-of-sale display advertising takes advantage of the customer's presence in the 
Store. Plant displays so that they will act as silent salesmen 


Displaying Plants To Be Sold 


The most practical way to display nursery stock or other plants to be sold is to arrange 
them in beds This should be done whether the plants are under a lathhouse for shade 
or whether they are in the open The beds should be rectangular in shape and not more 
than eight feet wide. A walkway adjoining the bed should be at least three feet wide. 
The plants in the beds should all be the same type They are arranged according to 
size and the balls are covered to prevent drying out. 


When ar-anging merchandise other than plants in the sales room. use the same prin- 
ciples involved in displaying plants Small displays of similar items should be 
arranged The customer should have access to these displays at all times. He should 
be encouraged to browse Above all. these displavs should be kept neat and stocked 
with merchandise 
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Material for this Information Sheet was taken from Ornamental Horticulture for 
Vocational Agriculture in Alabama. State Department of Education. 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Merchandising Horticultural Plants and Supplies 
TOPIC: Advertising 
OBJECTIVE: To learn the different methods of advertising horticultural plants 


and supplies. Also, to learn the effective use of each method and to become 
aware of the importance of advertising. 


INTRODUCTION: If a business is making money, it can afford to advertise. If it 
is losing money. it cannot afford to under advertise. This statement is often 
made to show the importance of i.dvertising, It has been said that advertising 
is the key to sales. If customers are not motivated to buy, sales will drop and 
profits will decrease. 


REFERENCES: Required. i 
1, Information Sheet, "Advertising" A, 
Supplemental, 
2. Fundamentals of Advertising, Rowse and Nolan 
QUESTIONS 1. What is the most rewarding type of advertising? 
or 2. In most cases, what type of advertising will take up most of 
ACTIVITIES: the advertising budget ? 


3. In what section of the newspaper will advertising do the most 
effective job? 

4, What is the n:>st important factor in direct mail advertising ? 

5. What three factors should be considered in selecting a 
method of advertising? 
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Information Sheet 
on 
ADVERTISING 


Experience has shown that most salesmen get the most out of their advertising budget 
through point -of-purchase advertising, outside advertising. and special promotions 


Point-of-Purchase Ad-ertising consists of displays within the place of business 

Items well displayed are half sold Impulse buving results in millions of dollars’ 
worth of sales annually as the growth of supermarkets shows Good displays re- 
mind the customer of things he wants ‘If properly grouped they will often result 

in sales of related items There should always be a tie-in with the various specialties 
and service sales programs and seasona! items should be displayed several wecks 
ahead of season 


The trend in modern retailing is increasingly toward self-service merchandising on 

a supermarket scale People are naturally interested in products if 1t is easy for 
them to satisfy their curiosity. it will also be easy for them to buy Farm businesses 
have always used bins tri-plane tables windows counters and peg boards to dis- 
play items Now however it is realized that these devices deserve to be the central 
theme in merchandising planning Businesses who have tried self-service merchan- 
dising have been highly successful Om~inality and ingenuity in displaying :nerchandise 
will be reflected in increased sales and profits 


Outside Advertising, in most cases. will take up the bulk of the advertising budget 
It includes newspaper radio. T V_ handbills direct mail. and road signs The 
basic problem is selecting the most effective media touse The medium that is se- 
lected must produce noticeable results in the cash register Don't be satisfied with 
anything less 


In selecting the media, consider effectiveness. cost and coverage The salesman 
must have knowledge of all media, including their advantages and limitations 


Newspaper Advertising inciudes both the display and classified When you prepare 
display ads, make sure that the layout is attractive and that the headline will arouse 
interest Usually. the most successful advertising is done in the classified section. 
A skillfully prepared personalized classified ad in the newspaper will get results 
because classified readers are a voluntary audience Be sure to identify the business 
so there is no doubt who is doing the advertising Many equipment dealers include in 
all their newspaper advertising a "Special for the Week" This is a promotion in 
which one item is featured at a special price This takes very little space in an ad. 
and the results are gratifying 
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(Information Sheet continued: 


Direct Main Advertising can be directed toward a given group of prospects. The key 

is the mailing list 1¢ must be up to date and broken down by specific groups interested 
in specific items New names must be steadily added and old names dropped when 
mail pieces are returned undelivered Salesmen should feed the list with names and 
addresses of new prospects and customers 


.1 a letter. postcard. leaflet, or sales flyer. personalize the message to the cus- 
tomer. Make the story as detailed as you wish because space is not a factor. 


Radio and T V_ have some definite advantages They convey fast, hard-hitting mes- 
sages T.V. is high in cost but has the advantage that a machine or plant can be 
demonstrated te the viewers For both radio andT V__ the time of presentation is 
vitaliy important It should be when a large percentage of the prospects may be 
listening or viewing; it should be tied into weather and news forecasts, or other home 
audience programs Many businesses use spot announcements and obtain good results. 


Road Signs on main roads leading to the store help in picking up transient business 
Signs should be erected in a solo location and kept clean and well painted. 


Many dealers have found handbiils to be an effective, low-cost way to advertise promo- 
tions. and parts and service specials A handbill must have an eye-catching layout 
andatimely interesting message 


Special Promotions is an area of merchandising that is almost unlimited. Use the 
imagination and you will promote sales In planning these slow-season specials. 
consider advertising through the newspaper. by direct mail, or with handbills. The 
purpose is not only to announce the special but also to use reduced pricirg to get the 
customer to purchase immediately . 


Again, these specials must be tied into promotional advertising and put on display to 
get attention. Even though a special event is held primarily to advertise whole goods, 
there is no reason why you can't advertise parts and accessories at the same time. 


Plan your merchandising program so it will attract buyers. Make them come to your 
store Include displays that will act as "sales clinchers”. Finally. broaden your 
market with special promotions 
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Selling Plants 


We have discussed what is needed by the salesman in the way of personal knowledge 
of the product and his own personal ability to sell. These are just as important in 
selling plants as in any other field. In selling. first of all. the customers must be 
induced to call upon you. This is commonly called "getting traffic". 


Many methods have been used to "get traffic’. Advertising is one of the best ways. 
Of course, advertising also takes mary forms. One of the best ways of advertising 
to sell plants is by the use of attractive well-placed signs. They should be placed 
along the approaches to the sales yard. These signs should be kept in good repair 
and the paint job should be fresh. In some cases these signs may be landscaped 
themselves. Remember the principle involved in the use of signs is that too much 
information wil] not be helpfut. 


Another practice used by salesmen in nurseries or retail rooms where plants are 
sold is for the salesmen to be dressed in attractive uniforms. 


so wok 


Material for this Information Sheet was taken from Ornamental Horticulture for 
Vocational Agriculture in Alabama, pp. 236-239. 
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Assignment Sheet 
for 
HORTICULTURAL OCCU PATIONS 


UNIT: Merchandising Horticultural Plants and Supplies 

TOPIC Labeling and Pricing 

OBJECTIVE - To learn how to effectively label and price horticultural plants 
and supplies 


INTRODUCTION: The very best of plant growing techniques and practices will not 
pay off unless items are properly labeled and priced A short time studying 
this phase of merchandising could pay off in larger profits to the plant and sup- 
ply businessman, 


REFERENCES. Required: 
Information Sheet, "Labeling and Pricing" 


QUESTIONS 1. What is the common fault of most beginners when pricing 
or plants ? 
ACTIVITIES: 2. What costs are involved in producing plants? 
3, What percent mark-up do most nurserymen use ? 
4, What items will not sell at a high percentage mark-up? 
5. Upon what is the percentage mark-up based? 
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information Sheet 
on 
LABELING AND PRICING 


Ail planis should be well-labeied so that the customer can tel} what it is without asking 
questions Tags of various shapes and sizes have been used for this These are at- 
tached to the plants or plant containers by the use of small wires When plants can be 
groupec together the variety and size may be ident:fied by the use of a single sign 
placed in a conspicuous spot Bv ail means if possible use color phctographs on the 
labels The price of the merchandise may also be piaced on these descriptive labeis 


When pricing plants and other merchandise for the first time. the beginner normally 
prices his planis too iow Much of the cosi of production is hidden in the production 
of plants. transplanting. salesman’s salary unsvid stock shrinkage wn volume. and 
overhead These costs must be absorbed m the selling price 


There is no rule to follow in pricing mursery stock but to understand the proper 
method of determining the mark-up on the plant wil! be heipful The percentage 
marx-up is based on the selling price not on the cost For examopie if an item costs 
the operator 75¢ and is sold for $1 50. the mark-up would be 50% rather thar, 100% 
This common misconception has caused many retailers to sell their plants too low 
Normally a mark-up of 50% on planis 1s too lew An average mark-up used by many 
retailers is 66 2/3% However tmgh-priced merchandise w:li not sell at this hgh 
percentage An example of this 18 that a $1 00 item that costs only 30 or 40¢ wiit 
sell and a $15 00 item will not seli :f 11 is priced at $30 or $40 


Material for tins Information Sheet was taker from Ornamental Horticuiture for 
Vocational Agriculture in Alabama page 242 
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Assignment Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT Merchandising Horticultural Plants and Supplies 
TOPIC Understanding the Customer and Making Sales 
OBJEC TIVE To understand customers and to increase sales of horticultural 


plants and supplies 


INTRODUCTION Without a market for the final product, no business will succeed 
Beautiful plants or excellent supplies are useless if they are not sold Production 
and storing cost will become so great that the business will operate at a loss if 
the products are not bought and paid for by the customer 

Usually the amount of sales depends upon the salesman Everyone 
working in a business should understand customers and know how to make sales 


REFERENCES Required 
1 Information Sheet. Understanding the Customer and Making 
Sales" 


Supplemental 
2 Popular Sales Techniques, Series International Harvester 
Co . Cincago, IMlinois 


QUESTIONS 


~ 


What is the first thing for a salesman to think about after 


or losing a sale? 

Which party should bring up the subject of financing? 

Why do customers buy products? 

Why should high pressure not be used in making sales? 
What is the first problem of a salesman when dealing with 
a customer? 


ACTIVITIES 
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Information Sheet 
on 
UNDERSTANDING THE CUSTOMER AND MAKING SALES 


We generally come in contact with two distinct types of customers. The first type is 
the customer who first has to be sold on the item or need for the product you are sell- 
ing. He may be a potential buyer of a piece of equipment or a new and different type 
of fertilizer or a new and different service which your organization can perform for 
him. 


The second type of a prospective customer differs from the first type in only one 
aspect, he has already decided he needs your type product. He may be undecided 
about buying your brand or buying a similar product from another salesman, Ina 
case of this kind the customer must be sold on the superior features of your product. 
This can be done by pointing out a person in the area who is successfully using the 
product which you are selling. Seeing is believing 


The buying interests that cause customers to buy products are. 


1. Owner's comfort and convenience 


2. Performance 

3. Safety - This implies safety of the operator and protection of the equipment 
or product. 

4. Appearance 

5. Length of life 

6. Economy - This implies saving time, money, and labor. 

7. Service 

8. Prestige - This interest implies that a new owner is proud of his purchase. 


Making the Approach to the Sale 


Before a sale can be made, a plan has to be developed for getting the attention of the 
potential customer in point-of-purchase selling. This approach is not as difficult as 
it is in making a sale outside of the store. Farmers who come into your store are 
normally in search of a particular product; and if given the chance by a salesman 

with a pleasing personality, he will ask about the product he has in mind. [If he comes 
in with no particular product in mind but just to browse, the salesman will need to 
make a sales approach if he hopes to make a sale. 


A salesman should put first things first. His first problem is to get the attention of 
the customer. This is done in many ways and it is usually done at the same time the 
: salesman is selling himself. It is not enough to say that the salesman must get a 
customer's attention, he must get his "favorable attention", A salesman who is 
friendly, alert, courteous, and has a confident approach to the customer will usually 
get his favorable attention immediately. However, his personality must be bolstered 


Understanding the Customer and Making Sales 
(Information Sheet continued) 


with a reasonably conservative and well-groomed appearance. This appearance should 
never be underestimated in getting the attention of the customer especially in the agri- 
cultural business. It is true appearance does not make the man but it does make that 
part of the man that the customer sees first. Many times this forms the total impres- 
sion that the customer has of the salesman 


Enthusiasm plays a definite part in making . successful approach and sale. It has been 
said that enthusiasm is contagious. If the salesman displays the idea that he is "sold" 
on the product, this enthusiasm is likely to carry over to the customer, 


The first few seconds of the sale are very important. In getting the attention of the 
customer, the salesman has only obtained his temporary interest. During these first 
few seconds the salesman in some way should reach the customer by indicating what 
the product can do for him. If this is done, the customer's attention or interest is 
aroused. You are then in a good position to hold his interest long enough to present 
your product. 


Holding the customer's attention or interest can be done jn several ways. Usually the 
best way is by doing something. This means showing the product or demonstrating 
the product to him. The customer's normal reaction is to look, to listen, and, if 
pleased with the product and presentation, to buy 


Making and Closing a Sale 


Although most salesmen would like to close every sale, it isn't possible to get that 
high a batting average. After losing a sale though, a salesman should become con- 
cerned about the reason he failed. Some of the reasons for his failure to close may be 
found in this section on the do's and don'ts of closing sales. 


Be Sincere 
Make certain that statements and actions are sincere when dealing with prospects. If 


you make factual stateinents during your sales presentation, your customers will have 
confidence in your recommendations and will be more inclined to buy. 


If you believe a customer is purchasing equipment or supplies that will not perform 
his job satisfactorily, you are obligated to tellhim so. Part of your job as a salesman 
is to recommend to the customer the equipment that is matched to the job. Customer 
satisfaction will result from sincere opinions and efforts on your part in leading him to 
a wise and correct buying decision. He will gain confidence in what you say only if you 
are sincere. 
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(Information Sheet continued; 


Don't High Pressure 


People object to being pressured into buying They likc to believe that they make up 
their own minds Closing a sale without using high pressure tactics is one of the 
greatest chalienges of salesmanshiv 


it is easy to fall into the habit of speaking quickiy, concentrating on key points, and 
then attempting to force the prospect to make up his mind There is such a note of 
urgency in presentations of this type that the prospect feels he is being high-pressured 
into something he is not sure about His natural reaction is to fee] that something is 
wrong or that he should be cautious 


Most people will buy when the saiesman has convinced them sufficiently that the prod- 
uct will fill their needs The prospect must be led to beheve that the decision is 
entirely his own The skilled salesman impiants his ideas carefully He presents 
his proposition in such a way as to give the impression that he is helping the prospect 
solve his problems 


Sell When the Customer is Ready to Buy 


In any favorable sales presentation. there are certain times when it is logical to ob- 
tain the order Experience indicates that there are certain times when an opportunity 
to close seems to present itself naturally One of these times is the point when the 
salesman and the prospect have reached substantial agreement and the prospect ap- 
pears to be reasonably satisfied with the product At this time a "psychological 
moment" exists and the salesman should ask for the order 


Don't Oversell 


Many salesmen have talked themselves out of an order because they continued to sell 
after the prospect has decided to buy Many times silence is the best tool 


Certain questions or reactions will indicate that the prospect is seriously considering 
the proposal These indications are signals for the salesman to try to close regard- 
less of when they occur in the sales presentation Here are some typical indications 
that the prospect is ready to buy 


t 
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Understanding the Customer and Making Sales 
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1 Favorable response to the reasons given for buying now. 

2. Favorable attitude toward the benefits described on a special trade allowance 
that is about to expire 

3 When he asks, "Is ths the best price you can give me?" or "Do vou have a 
machine already set up and ready to go?" or "Can you supply this product in 
a large enough quantity?" 


Recognizing these and similar indications ard answering to the prospect's satisfaction 
may induce him to buy. Don't be so absorbed in the sales presentation that you miss 
buying signals Remember. many a salesman has lost an order because he didn't 


know when to stop presenting features and ask for the order, 


Be Honest About All of Your Commiiments 


The surest and quickest way to lose a sale is to misrepresent the facts. You can make 
this mistake without being conscious of doing sc. For this reason, you need to have a 
thorough knowledge of both your product and your competitor’s product so that the pos- 
sibility of error or misrepresentation will be reduced to a minimum. 


If you come to points in vour feature-by-feature selling and the customer asks you a 
direct question to which you do not know the answer, don't bluff your way through. 
Bluffing will kill any confidence he may have in you regardless of how superior your 
product may be The proper thing to do is to be perfectly frank with your prospect. 
Tell him that you are not too sure about the information he is requesting, but that you 
will obtain it for ham immediately. Make sure you answer the prospect’s questions 
as soon as possible The answer can skillfully be used as a reason for calling back 
on a customer who is offering stiff sales resistance 


Don't let a question keep you from continuing your feature-by-feature selling. 


Be Persistent 


Many sales have been lost because the salesman was not persistent Sales 
Management magazine, March 2, 1962, in an article entitled, "Giving Up Too 
Quickly", states 


1 Almost half of all salesmen - 48 percent - quit cold after a single call on a 
prospect. 

2 Another 20 percent make two calls before quitting. 

Seven percent make three. and five percent make four calls. 

4. The remaining 20 percent make five calls or more, and these are the men 
who get from 75 percent to 80 percent of the business 
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This same article points out that. "Discouragement is a luxury no salesman can 
afford " 


it is necessary to qualify each prospect and “sense” 1n sour Own mind how near ¥-u 

are to closing the sale If you feel an individual 1s going to buy stay with him unto! 

vou sell him Many sales are lost because the salesman quits too soor Customers 
admire a salesman who has developed a degree of persistence Persistence quite 


often wears down resistance Persistent salesmen make it easier for customers to 
buy 


Don't Sell Price Sell Benefits and Advaniages 


A dangerous practice that many salesmen fal} into ¢s trying to arouse interest Oy 
overstressing price The weak salesman wii} quote price atgue price and cut 
price at the drop of ahat What he fails to reai:ze is that manv customers are 
interested only in a fair price and that more times than not they are more concerned 
with quality and service than price 


Your job 1s to convince your prospects of the true value of your product People 
will buy the most expensive items if the, are convinced that they will receive their 
nonev’s worth if you sel! a high quahty product that 1s priced higher than that of 
competition. take every opportunit: to describe the features in a way that just:fies 
the higher price Seli the benefits that make vour product worth its price 


Make Jt Easy for Prospects to Buy 


There are many things vou can do during the selling process that will make tt easy 
for the prospect to buy You should practice all of them while making a sales pres- 
entation. A few methods of making it easy for the prospect to buy are 


1 Know your product so that you are not required to secure additional informa- 
tion The lack of product information may cause you to make an extra trip 
to see the prospect By that ime he mav be out of the mood to buy 


2 Know your prospect so that 5ou can f-il ns needs and anticipate the saies 
resistance you thirk he might bring vo during veur sales story 


3 Offer available financing Do not make him ask for financing arrangements 
In addition. offer him a payment schedule that is possibie for him to compiete 
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Understanding the Customer and Making Sales 
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4. Summarize all agreements of the sale wth him so that there will be no misunder- 
standing on the part of either you or the buyer. 


5. Lead the prospect to a decision or an agreement at every opportunity. Many 
prospects need assistance in making a decision. you can guide them into making 
a decision in your favor. 


6. Stay w:th your equipment and the prospect while demonstrating to make certain 
the equipment is working properly. You can answer any questions he might have 
while using it. It is important when making a demonstration to have the prospect 
operate the equipment as soon as possible. Let him operate it and he will soon 
feel that the equipment is his or that he would have a difficult time getting alorg 
without it. 


7, Make sure that you always have order forms. finance charts, literature, and 
other pertinent facts that you will need to close the sale, 


8. Be ready to close at any time during your sales presentation. 


There are many more techniques that make it easy for the progpect to buy. Avoid 
statements questions, or procedures that make it diff.cult for him to buy. 


kee ak 


Material for ths Information Sheet was taken from Ornamental Horticulture for 
Vocational Agriculture in Alabama. pp. 231-236. 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Introduction to Horticulture 


TOPIC: Horticulture as an Industry 


1 


2. 


Vegetables 

Fruits 

a. Fruits 

b. Vegetables 

c. Flowers 

d Ornamental plants 


Small fruits 


The out-of-season production in the South and West. 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Introduction to Horticulture 


TOPIC: Exploring Occupational Opportunities 
i Laborer 

Foreman or Supervisor 
Assistant Manager 
Manager or Owner 


mere 


2. To work on the job 


3. Garden center employee 
Probably others which are diversified in operation 


4. This answer depends on the local situations. 


5. No written answer required. Coordinator should stress the importance of the 


student becoming thoroughly familiar with the 18 factors to consider in selecting 
a job. 


: 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Plant ~ owth and Classifica:ion 


TOPIC: Introduction 


1. 


2. 


Study of plants 

Over 350.000 

Sugars and starches 

Plants have the ability to produce food from carbon dioxide and water. 


Van Helmont concluded that plants produced wood almost completely from water. 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNiT Plant Growth and Classification 


TOPIC. Photosynthesis 


1 


2 


Light 
To combine or to put together 


The combining of carbon dioxide and water by the chlorophyll of living plants in the 
presence of light 


Amount of heat required to raise the temperature of a gram of water one degree centigrade 


A combination of atoms 


Diffusion 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT. Plant Growth and Classification 


TOPIC: Respiration 


i 


2 


The release of chemical energy 
Carbon dioxide and water 
They are just the opposite 


Carbon dioxide 


Food and oxygen 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Plant Growth and Classification 


TOPIC: Water Absorption and Loss--Nutrient Absorption--Movement of Nutrients and 
Water in the Plant 


1 The plant will wilt. 

2. Turgid 

3. If you add too much fertilizer around the roots, water absorption is slowed down be- 
cause most fertilizers, chemically speaking, are salts. This can cause the plant to 
wilt 

4. Loss of water from the plant as a vapor 


5. Elements, or groups of elements, needed for plant growth 


6. Xylem, Phloem 


7. If you girdle a tree properly, you remove the phloem and leave the xylem intact 
In this way water and soil nutrients continue to move up to the top of the tree. but 
you prevent the movement of plant foods from the leaves to the roots. After six 
months to two years, the tree will usually have used up its stored food supply in 
the roots and it will die. 


~ 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 
UNIT: Plant Growth and Classification 


TOPIC: Plant Food 


i Any substance which can be used as a source of energy for carrying on the life process 


2 a. Carbohydrates b Fats ce. Proteins 
3 a Carbon b. Hydrogen ce. Oxygen 
4 Energy 

5 Seeds 


6. Hydrogenation 


x, 7 a Carbon c. Oxygen e. Sulfur 
b Hydrogen d. Nitrogen f. Sometimes Phosphorous 
8 a. Carbon ec. Oxygen 


b Hydrogen d. Nitrogen 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT Plant Growth and Classification 


TOPiC: The Plant Kingdom 


1 


2 


co 


Study of the classification and naming of plants 


a. Thallus plants c. Ferns and club mosses 
b Mosses and liverworts d. Seed plants 


Thailus plants 


The helpful soil organisms and the nitrogen-fixing organisms found in legume nodules 


Fungus 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Constructing, Maintaining, and Using Structures that Aid Plant Growth 


TOPIC: Types of Greenhouses 


1 Glass 
Plastic 
2 Fall 
3. a. The clarity of glass 
b. Easily installed 
c. Inexpensive 
d. Last for several years 
4. Advantages. a Inexpensive Disadvantages; a. Not too durable 


b. Easily installed b. Moisture collects on under- 
side and a vibration or gust 
of wind makes the drops fal! 
into the greenhouse 


5 Exhaust fans 
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Answer Sheet 
for 
HORT: CULTURAL OCCUPATIONS 
UN:T Constructing Maintaining. and Using Structures that Aid Plant -srowth 
TOPIC Size and Arrangement of Greenhouses 


1 Bench arrangement 


2. So that the minimum lengths of mains and returns are needed between the greenhouses 
and the boilers 


3 Provide nearly level but freely draining units that can be sterilized efficientiv rst re 
recontaminated, and be the right height and width for working with the crop 


4. 2-1/2 feet 


5. At least 6" 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 
“N:T Constructing, Maintaining, and Using Structures that Aid Plant Growth 
TOFIC. Cooling the Greenhouse 


1. Breaking down of the foods manufactured by the plant 


2. 19.600 CFM needed for this greenhouse, 
‘70° x 40° = 2800 sq ft. in greenhouse, 2800 x 7CFM needed per sq, ft =19.600 3” { 


3 130 6 sq ft. of pad area 
‘19.600- 150. 1 sq ft of pad area needed for each 150CFM 


4. Screens can be used 
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Answer Sheet 
for 
HORT:iCULTURAL OCCUPATIONS 


UN‘T Constructing. Maintaining. and Using Structures that Aid Plant Growth 


TOPiC: ‘ieating The Greenhouse 


1 


2. 


Pipe coil system 
Hot water and steam 
Gable ends and exterior side walls 


a. Direct-fired 
b. Indirect-fired 


a Vertical blow heaters 
b. Horizontal blow heaters 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 
UNIT. Constructing, Maintaining. and Using Structures that Aid Plant Growth 


TOPIC Winter Protection Structures 


1 You should notice where the frost will do the most damage by checking the pattern 
of nipping 


2. Damp soil holds and releases more heat than dry soil 
3 Allows sun to penetrate soil in daytime and traps this heat 


4 Every side of a tree should "see" a heater 


Trees are still (no wind) 
Stars out 

Temperature around 45° 
Dry windshields or windows 


mwowr 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 

UNIT. Constructing, Maintaining, and Using Structures that Aid Plant Growth 
TOPIC. Structures for Summer Heat Protection 
1 a_ Protect foliage 

b Keep roots cool 

c Consume moisture 
2 East 


3  Cheesecloth, Saran 


4 North and South 


5. Nail each lath to a diagonal brace beneath. 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT Constructing Maintaining. and Using Structures That Aid Plant Growth 


TOPIC Humidity and Watering 


]. 


2 


Mechanical (Chapin) 
Hand watered 


4 All plants get watered 
b Personnel will get wet 
c May ruin colored displays 


This equipment mechanically rotates itself around a continuously 360° circle. so 
that each nozzle with fair pressure, will adequately cover an area with a diameter 
of roughly 20 feet 


Skinner's system is a long line of pipes with nozzles drilled at regular intervals. \ l 
The pipe rotates from right to left and back to right again. thus covering an area 
the length of the pipe and a width of 15 to 25 square feet, depending on pressure 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT — Constructing. Maintaining, and Using Structures That Aid Plant Growth 


TOPIC Ventilation 


i 


2 


Because of danger of damaging plants with the direct cold outside air. 


Should produce a uniform'y distributed. non-‘urbulent, air flow pattern without cold 
drafts on the plants in winter a 


Prevents condensation and dripping of moisture 


May be used in winter in connection with convection tubes 


a Cuts down on the problem of excessive humidity 
b Decreases the disease problem 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 
UNIT Constructing, Maintaining, and Using Structures That Aid Plant Growth 
TOPIC Lighting 
1 Roots grow away from the light Stems grow toward light 
2 16 to 18 Hours 


3 Chlorophyll is destroyed 


4 a Red bands 
b Blue bands 


3 Length of day or period in which light is present 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 
U L means "Underwriters' Laboratories, Inc " 
Eight 
%, HE. IV 


One 


Safe 
Adequate 
Expandable 
Efficient 


Ror 
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Answer Sheet 
for 
HORTICULTUSAL OCCUPATIONS 


UNIT Plant Growing Media 


TOPiC. Origin, Composition, and Importance of the Soil 


1 


10 


Topsoil 
Subsoil 
Parent layer 


Climate 
Tvpsoil 
When its first plant grows, dies. and decays 
a Different amounts of air present when soil is formed 
b Amount of organic matter present 
c Types of rock from which soil is formed 
Fertilizer elements 


a 
b Air 
c Adequate water 


a Sand 
b Silt 
ec Clay 
sand 


Climate. especially rainfall and temperature 


Decayed plant or animal material 


pee pee a ern ee 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT Plant Growing Media 


TOPIC Soil Moisture 


1 


2 


Roots 

Transpiration 

Organic matter 

During droughts 

Size of soil particles and condition of the soil 
Structure of sci! particles is damaged 
Organic matter 

Air cannot get to the roots 


Soaks in, runs off, evaporates 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT —_ Plant Growing Media 
TOPIC. Soil Mixtures 

1. Better aeration 

Greater ease of working 


Better drainage 
Better moisture-holding capacity 


2erp 


Uniformity 

Disease free 

Low soluble salts 

Good drainage 

Good moisture retention 

No shrinkage 

Ease of preparation and storage 
Complete availability 


TM ooo pw 


3 To make it uniform and to eliminate large particles 
4 Power driven cement mixer or shredder 


5 i part sand 
2 parts loam soil 
1 part peat moss or leaf paold 
1/2 part dried or well-rotted manure 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT Plant Growing Media 


TOPOC Mulches and Their Use 


1 a Inorganic or processed 
b Organic 


2 Hard to hold in place and can become uasightly 
3 Nitrogen 

4 Mid-spring 

2 Peat moss 

6 Crushed stone, gravel chips. pebbles 


Dilutes the soil and usually increases root growth 

Promotes soil granulation 

Improves and stabilizes soil structure 

Affects pH slightly 

Adds some fertilizer materials 

Leads to nitrogen deficiency in cases where carbonaceous materials are added 

Serves as food for micro-organisms o 
introduces weed seeds in the soil in some cases 


se nmoancd = p 


8 Any material applied to the surface of a soil primarily to conserve moisture, 
maintain a uniform temperature. and to help control weeds 


9 Highly inflamable 


at 


rd 
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UNIT 


Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


Plant Growing Media 


TOPIC Fertilizer Nutrients 


1 


Go 


aT] 


Nitrogen 
Phosphorus 
Potassium :Potash) 


Nitrogen 


Potassiuna 


a 
b 
c 


Apr‘ying dry fertilizers when leaves are wet 
Planting seeds directly on a layer of fertilizer 
Spilling fertilizer in heaps on the lawn 


Before a rain or watering 


a 
b 
c 


Carbon 
Hydrogen 
Oxygen 


Calcium 
Magnesium 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 

UNIT Plant Growing Media 
TOPIC Soil Organisms 
1 a Bacteria 

b Fungi 

c Algae 
2 1/1000 of the weight of an acre foot of soil 
3. Penetrate plant tissue and cause root damage 
4 Causes a great number of diseases 
5 Convert nitrogen in the air to available nitrogen for plants (only certai.. bacteria) 
Add organic matter 


a 
b Add lime 
c Add moisture 


7. a Soil sterilization with steam 
Soil fumigation or drenching with chemicals 
c. Seed treatment 


ao 
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‘ Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Plant Growing Media 
TOPIC. Soil Sterilization 


1 To kill soil-borne insects 
To kill harmful bacteria, fungi, and virus organisms 
Destroy weeds 


Promoty soil granulation 


OF 


Existing steam boilers 

Portable oil-fired steam boilers 
Package steamers 

Bricked in permanent type boilers 


aoe 


3. Because of poor heat conduction and distribution 
4. Soil thermometer 
5. Burns roots 


a, Soil temperature 

b, Soil moisture 

c. Soil texture 

d. Organic matter content 
e. Seals needed 

f. Soil type 

g. Depth of application 


7. a. Avoid inhaling the material. 
b. Avoid contact to the skin. 
c Allow sufficient time for aeration after the material is applied. 


8. Steam 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Plant Growing Media 


TOPIC: Plant Growing Media Other Than Soil 


1. 


2. 


=I 
* 


Sand 
Brown to Black 
40 to 20 Tmes its own weight 


Expands or Explodes 


a Maple 

b. Oak 

c. Sycamore 
d Elm 


Shredded bark. sawdust, and wood shavings 


They failed to add nitrogen 


Safe and easy to use 
Chemically inert 
Completely sterile 
Excellent water retention 
Long lasting 

Specially graded 


~oaorw 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 
UNIT. Plant Propagation 


TOPIC. Int.coauction To Propagation 


1 Plant propagation is the controlled reproduction of plants in order that man can have 
selected plants which are of specific value to him 


Sexual or asexual 

3. Greenhouses, hotbeds. and propagating case 

4. Ventilation, temperature, shade and hght 

5 Loose, light. free from seeds. nematodes and disease organisms 
6 Sand, peat, sphagnum moss, vermiculite and perlite 

7 Methyl bromide 

8. Clay pots, peat pots. and plant bands 

9 To promote rooting of cuttings 


10 Smali rectangular containers used for seed germination 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 
UNIT, Plant Propagation 
TOPIC Propagation From Cuttings 
1. Cheaper, faster, maintains the characteristics of the original plant 
2. Winter months or dormant seaso.. 
3. Coleus, chrysanthemum, geranium, and carnation 
4. From new growth in spring or early summer 


5 60-70° at night, 75-859 during the day 
Rooting medium 70-75° 


6. a Should come from a healthy and moderately vigorous plant 
b Should come from average growth from portions of a plant in full sun 
c. Should be 3 to 5" long with 2 or more nodes 


7. Serves as a protective layer which retards the development of decay on cuttings that 
are fairly slow to root 


8. One which can be kept uniformly moist. provide good drainage and aeration 


b. 
C; 
d 


10. When they are 1/2 to 1" long 


Clean-sharp sand 

Vermiculite 

Sand and peat moss mixture, equal parts of each 
Peat moss and perlite, equal parts of each 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT Plant Propagation 


TOPIC. Propagation by Layering 


1 


2 


To induce root formation 
Ivy, philodendrons. biackberries, and strawberries 
Plants such as crotons, hibiscus, dracaenas. and rubber piants 


To froduce plants which do not produce true from seed, also they may be produced 
quicker 


Knife. toothpick or small piece of wood, growth hormone. spahgnum moss, and 
plastic film or aluminum foil 


Spring and summer months when high temperatures and high humidity contmbute 
toward quicker rooting 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 
UNIT Plant Propagation 


TOPIC, Propagation by Division 


1. Primrose Jasmine Chrysanthemums 
Fig Trees Sansevieria 
Iris Geraniums 


2. Dormant season 
3. They get too big for their space or they become weakened due to competition. 


4. Divide in autumn or early spring when plants are dormant 


Divide with 2 hand fork, knife, or hatchet, if clumps are large. Some can be soaked 
in water to Joosen dirt from around roots Pull] apart and cut old leaves back about 
1/2 and be careful with young growth 


oI 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 
UNIT: Plant Propagation 
TOPIC: Propagation From Seed 


1. From commercial producers of steds 


2. It must be finely screened, porot >. loose, and have a good water-holding capacity. 
Also, it should be sterilized and in most cases low in nutrients. . 


3. In most cases 70°F. 

4. Theseed will rot. 

5. 50-60° 

6. To reduce damping off _ 
Name of plant or variety 

Date seeded 


Stutent’s name 
Special treatment, if any 


ao op 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 

UNIT Plant Propagation 
TOPIC. Developing A Plant Breecing Vocabulary 
1. Emasculation 
2 A flower having both stamen and pistil 
3. Stigma 

Style 

Ovarr 
4+. Ovary 


>. F,- F,. ete 


6 <Anther 
%. Yes 
S. Style 


9 Ask the student what he has learned about D.N A (desoxyribonucleic acid) 
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Answer Sheet 
for 
HOR”™ICULTURAL OCCUPATIONS 
UNIT. Plant Propagation 


TOPIC. Plant Selection and Fundamentals of Plant Breeding 


1. The process that occurs in nature whereby strong and well-adapted plants survive 
while weak and poorly adapted plants eventually die out. 


2. Asexuilly and sexually 
3. Flower 
4. Stamen 


5. Staminate flowers 


6. Pollination is the transfer of pollen. Fertilization is the union of the germ cells. 


In other words, pollination is the trip over and fertilization is the actual joining 
of the male and female germ cells 


x 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Plant Propagation 
TOPIC: Heredity 

1. Dominant 

Z. Cross-pollination 

3. One 


4. No 


5. When a seif-pollinated plaut produces plants unlike itself 


$40-V-9 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT. Plant Propagation 
TOPIC General Breeding Techniques 


1 List of equipment 
Magnifying glass (10 or 15 power) 
Tweezers 
Small sharp-pointed scissors 
Camel-hair brush 
Small containers or vials 
Tags 
Alcohol 
Rubber bands 
Soft wire 
Paper or cellophane bags 
Paper clips 
Notebook 


2. Just before the flower opens 
3 Morning, as it is cooler 


4. Stamens must be removed 


5. Steps in labeling 
Write’ a. The number that you have assigned or the variety name of the seed parent. 
b The ietter X. 
¢ The number or variety name of the pollen parent. 
d. The date the cross was made. 
Example on page 19 of reference 
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Answer Sheet 
for 
HORT!CULTURAL OCCUPATIONS 
UNIT Nursery Plant Production 
TOPIC: Transplanting Ornamental Trees and Shrubs 


1 As soon as they begin to arrive at the nurseries or in late fall or early winter 


2 It should be at least one to two feet wider and at least six inches to 2 foot deeper 
than the roots of the plant 


3 One-third 


4. Balled and burlapped 


5. One which is over five inches in diameter 
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Answer Sheet 
for 
HORTICU LTURAL OCCU PA TIONS 


UNIT: Nursery Plant Production 


TOPIC Care and Maintenance of Plants 


1 


10 


If you have no good reason for pruning a plant. put the tools away without using 
them 


High quality, sharp, and well adapted to the job on hand 
At any time 

Growth habit and blooming characteristics of the plant 
About one-third 


To tidy up their appearance, to control size and to improve their health. growth 
habits, and blooms 


They should be pruned between leaf drop and first spring growth. 
After they flower 
After they flower 


A flat top hedge is more difficult to maintain and clip and is more easily 
broken down by weather and other causes 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT. Floral Crop Production 


TOPIC: Introduction to Floral Crop Production 


1. 


2, 


Qo) 


Flowers cannot be stored for long periods of time. 
a. Chrysanthemum 

b. Rose 

c. Carnation 


Directly from the producer 


“Say it with flowers." 


Southern Florist and Nurseryman 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT Floral Crop Production 


TOPIC. Growing Annuals 


1. 


2. 


10. 


Summer 

Alyssum 

a. Marigold 

b. Nasturtium 

ce Zinnia 

Water annuals enougb to keep the roots from drying out, but do not "drown" them. 
Pulled up and thrown away 

Summer 

No 

Fiery red 


Rock gardens, banks 


Often subject to wilt 


Agricultural Education 940-VI-3 
Teaching Materials Center Page 2 


Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 

UNIT: Floral Crop Production 

TOPIC: Perennials 

1. Chrysanthemum 

2, Corsages 

3, Every two years 


4, Cut them back after spring bloom and give them a feeding. 


5. About every twenty years 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 
UNIT: Floral Crop Production 
TOPIC: Bulbs 
1. Summer 
2. The foliage is needed to restore energy to the bulb. 
3. Fungicides and insecticides 


4. Short underground stem on solid basal plate, surrounded by fleshy leaves that 
store food for future growth 


5. A creeping underground stem often thick with stored food 
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Aner Set 
ior 
PORTICULITRAL OCCUPATIONS 
UNIT) = Floral Crop Prodnoction 
TOPIC Poinsemias 
i Nitrogen 
> Red. white. ond pink 


White Fir 


oy 


4 Lack of nitrogen or lack of water 


> Poorly aerated soil 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 
UNIT Fiorai Crop Production 
TOPIC: Chrysanthemums 
1 Fall 
2 Aphids 
3 60° (Some varieties need 65° ) 
+. Yellow 
5. To make a short day which helps regulate blooming 
6 All pinches must be made into the soft growth, usually 7 days after planting. 
7 Aslow start. often trouble with rotting of cutting 
8 They should be sprayed overhead lightly the first 3 or 4 days. 


9 Entire year with proper day length control 


10 §=©Sterilized 
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Answer Sheet 
for 
HORT!ICULTURAL OCCU PATIONS 


UNIT Fioral Crop Production 


TOPIC Gerariums 


1 They are poor shippers and will lose foliage 


2 Pinched 


3 Red 


4 Plastic tube svstem 


a2 a Use a fungicide on cutting 
b_ Sterilize propagating materials 
c Use disease-free cuttings 
d Sterhze soil 
; 6 Light pink 


60 degrees night. 65-70 degrees day 


‘Fe 


Air freight 


9 Four inch 


16 The seed for most desirable varieties has not been available. 
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Answer Sheet 
for 
HORTICU LTURAL OCCU PATIONS 


UNIT Floral Crop Production 


TOPIC Hydrangeas 


1 


2 


Two spotted mite (red spiders) 
Wilt severely 
March to May 


Easter. Mother's Day 


Bud rot 
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Answer Sheet 
for 
HORTICULTURAL OCCU PATIONS 


-NIT Establishing and Canng for Lawns 
TOPiC Turf Grasses for Texas 


1 Geographic location the amount of water available for irrigation. the degree of shade 
present the time and money the home owner is willing to spend for establishment 
and the expected usage 


2. Warm-season and coo!-season 


a Does not grow in shade 
b Turns brown after frost in the fall 
¢ Js more of a nuisance than other turf grasses 


a 1s susceptible to certain diseases 
b Is more suscephble to iron chlorosis 

e Js attacked by insects 

d Needs more water fur survival 

e Wili not survive at as low temperatures as will Bermuda 
f{ ts a bread-leaved coarse- textured plant 


5 a Is attractive and wear-resistant 
b {fs not invaded by weeds 
c Is subject to little damage from insects and diseases 


EE Se ae & eee 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Establishing and Caring for Lawns 


TOPIC; Establishing a New Turf 


1, 


2: 


Preparation of the soil, establishment of the grass, care and maintenance. 
Peat, compost, gin trash. sawdust. and leaf mold. 


Fertilizer applications should be made at rates and in combinations suggested by 
soil tesis. 


The type of grass used and the rapidity of cover desired, 


In order to develop a deep root system. 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 
UNIT: Establishing and Caring for Lawns 
TOPIC: Managing an Established Turf 
1. Feeding, watering. aerating, and moving 
2. It produces vegetative growth and gives the plant a deep green color. 
3. It stimulates development of a good root system. 
4. Stunted growth of the entire plant. The leaves are relatively small, thin, and 


yellowish-green to yellow, They show yellow to brown color at the tip of the 
leaf and down to the midrib. 


5. Slow growth of the entire plant. leaves are an unhealthy dark green, roots are 
stunted. 


6. Pale, bleached leaves 
7. Spring and early fall 
8, Applying iron sulfate or iron chelate 


9. Produce shallow, weak root systems, which does not allow efficient utilization 
of plant food or moisture in the soil. 


10, It allows air or oxygen to get into the soil, water to move into and through the 
soil, and the soil to hold more water. 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Establishing and Caring for Lawns 
TOPIC: Turf Problems 


1, Weed 
Disease and insect control 
Clover in the turf 


Renovation of old lawns 


ae a 


2, By proper turf grass management 
3. 2-4-D 


4, Brownpatch occurs as irregularly shaped brown areas, usually circular, 4 to 48 
inches in diameter. The fungus gives the grass a blue, water-soaked appearance. 
ars As the disease spreads, the dark areas turn light brown. 


5. A fungicide containing PCNB 


Chlordane 
Dieldrin 
D.D.T. 
Toxaphene 
Malathion 
Aldrin 
Heptachlor 
Lindane 


PRm one op 


7. When the old turf is run down, weedy, and ina generally undesirable condition, or 
when a new species is to be introduced. 


8, a. Chierdane 
b. Lindane 
c. Sulfur 
d. Toxaphene 
9, a. Diazinon 
b. Ethion 


10. Five gallons oi spray mixture per 100 square feet of lawn area. 
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answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Controlling Plant Insects Plant Diseases. and Other Pests 
TOPIC. Causes of Plant Diseases 

1. Fungi 
Bacteria 
Viruses 
Nematodes 


Roop 


2. The manufacture of sugars from carbon dioxide and water with the aid of 
sunlight and chlorophyll 


3 An agent that transmits disease-producing organisms. 


4 =Prevention by careful pruning 


5. Tiny, thread-like plants, commonly called molds 


Agricultural Education 
Teaching Materials Center 


ab 


Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 
UNIT: Controlling Plant Insects. Plant Diseases, and Other Pests 
TOPIC: Identifying Plant Diseases 
1. Proper identification. 


2. Failure to produce seed or fruit. 


3. Liquid discharge from diseased tissues. 


4. Microscopic examination of roots. 
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Agricultural Education 
Teaching Materials Center 


Answer Sheet 
for 
HORTICULTURAL OCCU PATIONS 


UNIT. Controlling Plant Insects. Plant Diseases. and Other Pests 


TOPIC Application and Safety Precautions of Horticultural Chemicals 


1 


2 


Welfare of the people 
Welfare of the plant 
Effectiveness of the material in controlling the pest or disease 


Hydraulic sprayers 


Hang the hose on a rack with nozzle pointing upwards 
a 
b 
c 
d 
e. 
f 
g 
h. 


The chemical must touch the insect before death occurs. 


Read label precautions 

Keep chemicals locked up when not in use 

Keep children away while using 

Don't smoke while spraying 

Don't spill materia] on skin or clothing 

Wash exposed areas of skin immediately after job is completed 
Never spray when windy 

Spray edible plants with great caution 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 
UNIT. Controlling Plant Insects, Plant Diseases, and Other Pests 
TOPIC. Controlling Leaf Diseases 


1. Water and fertilize properly and remove dead limbs 


2. Caused by fungi which live on secretions from aphids and immature stages of 
white fly 


3 Caused by excess rain or over watering 


4 a Malathion 
b  Lindane 


5. Just before buds open and after flowering 
6 Two to four weeks or as needed 


7 Most often caused by lack of iron 


8 Fungus disease 


ald, 


aM, 


UNIT: Controlling Plo imsercs Pham Dnsenses. and Ocher Pests 
TOPKHC: Conrrolling Stem. Branch. and Tramk Diseases 
1. Prane infected portions sierilizing shears heoweer escir cut. 


= Hf litt doddéer is presem Temove ty tend = Descrow tadiy infected plants 


ty 


Redaces the amount of smmioh for trees 
4 Twigs and limbs 
5 Fs 


6, Install in the infected paris of inee ap Grain the exress finid and relieve pressure. 


Br birds 


{fr 


Fang) and algae 


Agricultural Education 940-IX-6 
Teaching Materials Center Page 2 


& 


ms 


Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 

UNIT: Controlling Plant Insects, Flant Diseases, and Other Pests 
TOPIC: Controlling Root Diseases 

i. Carbon bisulfide soil fumigation 

2. Methyl bromide soil fumigation 

3. Removing and destroying diseased roots 


4. Ten (10) feet 


5. East and southeast Texas 


6. 75-95 degrees 


miat 
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Answer Sheet 
for 
HORTICULTURAL OCCU PATIONS 


UNIT: Controlling Plant Insects. Plant Diseases, and Other Pests 


TOPIC: Controlling Diseases Affecting the Entire Plant 


1, 


Symptoms exhibited by aster yellows that are not exhibited by verticillium wilt: 
a. Bushy with numeraus secondary shoots 
b, Leaves may develop a slightly reddish, brownish, or purplish tinge in later 


stages. 
c. Flower parts may develop into leafy structures, 
DDT 


Chloropicrin 


. West 


Commercial growers or trained personnel 
Miticide 


Zineb, CM-19 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Controlling Plant Insects, Plant Diseases, and Other Pests 


TOPIC: Controlling Lawn and Turf Diseases 


1. 


2. 


Handpick and destroy mushrooms or toadstools. 
Iron sulfate or iron chelate 


Irregular-shaped dead areas from a few inches to more than several feet in 
diameter 


Wash off with water applied as a spray with 20 to 30# pressure, 
Zineb, Captan 


One to two weeks before disease usually appears and a second application after 
disease appears. Then apply as needed, 


Apply chemicals as needed in early stages of disease. 
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Answer Sheet 
for 
HORTICULTURAL OCCU PATIONS 
UNIT: Controlling Plant Insects, Plant Diseases, and Other Pests 
TOPIC: Identifying Plant and Soil Insects and Methods of Control 
1, Slugs have no shells 
2, Spring 


3. Spray before eggs hatch and prune 


4. Roots 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT’ Controlling Plant Insects. Plant Diseases, and Other Pests 
TOPIC: Nematodes 

1. Select a plant that is partly alive 

Dig the plant instead of pulling it. 

Wash the soil from the roots and allow a few minutes for drying. 
Place the specimen in a polyethylene container and tie it securely. 


Fill out form D-418, available from your county extension agent. 
Place bag and D-418 in a box and send it to the research center. 


ee ee 


2. Root knot nematode 


3 Before spending a large amount of money for chemicals, determine if nematodes 
are causing a significant amount of damage to justify the expense and labor. 


4. a. Crown gall 
b. Nodules from nitrogen fixation 


5. Tomato, okra 


Agricultura] Education 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 
UNIT: Controlling Plant Insects, Plant Diseases, and Other Pests 
TOPIC: Control of Moles, Gophers, Birds, Deer, and Ants 
1. By conical mounds of dirt pushed up from their main run 
2. Baiting and trapping 
3, Serious injury might occur to small children or dogs. 
4, Gophers open their tunnels; moles do not. 


5. Place chicken wire at the bottom and sides of planting holes. 


6. Starlings 
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7. Portable bird protectors made of scrap lumber, chicken wire, or cheesecloth. 


8. Fencing 


Agricultural Education 940-[X-1 
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Answer Sheet 
for 
HORTICULTURAL OCCU PATIONS 


UNIT: Controlling Plant Insects Plant Diseases. and Other Pests 
TOPIC. Carses of Plant Diseases 


1. Fungi 
Bacteria 
Viruses 


Nematodes 


Roop 


2. The manufacture of sugars from carbon dioxide and water with the aid of 
sunlight and chlorophyll 


3 An agent that transmits disease-producing organisms 


‘ 
’ 


4 Prevention by careful pruning 


5. Tiny, thread-like plants. commonly called molds 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 
UNIT: Controlling Plant Insects. Plant Diseases, and Other Pests 
TOPIC: Identifying Plant Diseases 
1. Proper identification. 
2. Failure to produce seed or fruit. 


3. Liquid discharge from diseased tissues. 


4. Microscopic examination of roots. 
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Answer Sheet 
for 
HORTICULTURAL OCCU PATIONS 


UNIT. Controlling Plant Insects. Plant Diseases, and Other Pests 


TOPIC Application and Safety Precautions of Horticultural Chemicals 


1 


2 


3 


4 


a 


Welfare of the people 

Welfare of the plant 

Effectiveness of the material in controlling the pest or disease 
Hydraulic sprayers 

Hang the hose on a rack with nozzle pointing upwards 


Read label precautions 

Keep chemicals locked up when not in use 

Keep children away while using 

Don't smoke while spraying 

Don‘t spill material on skin or clothing 

Wash exposed areas of skin immediately after job is completed 
Never spray when windy 

Spray edible plants with great caution 


TR m AO oD 


The chemical must touch the insect before death occurs. 
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Answer Sheet 
for 
HORTICULTURAL OCCU PATIONS 
UNIT: Controlling Plant Insects. Plant Diseases, and Other Pests 
TOPIC: Controlling Leaf Diseases 


1. Water and fertilize properly and remove dead limbs 


2. Caused by fungi which live on secretions from aphids and immature stages of 
white fly 


3 Caused by excess rain or over watering 


4 a Malathion 
b. Lindane 


5 Just before buds open and after flowering gE 


6 Two to four weeks or as needed 


7 Most often caused by lack of iron 


8 Fungus disease 
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Answer Sheet 
for 
HORTICULTURAL OCCU PATIONS 


UNIT: Controlling Plant Insects, Plant Diseases, and Other Pests 


TOPIC: Controlling Stem. Branch, and Trunk Diseases 


1. 


Z: 


Prune infected portions sterilizing shears between each cut. 

If little dodder is present, remove by hand. Destroy badly infected plants. 
Reduces the amount of sunlight for trees 

Twigs and limbs 

Fungi 


Install in the infected parts of tree to drain the excess fluid and relieve pressure. 


By birds 


Fungi and algae 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 
UNIT: Controlling Plant Insects. Plant Diseases, and Other Pests 
TOPIC: Controlling Diseases Affecting the Entire Plant 
I, Symptoms exhibited by aster yellows that are not exhibited by verticillium wilt: 
a. Bushy with numeraus secondary shoots 
b. Leaves may develop a slightly reddish, brownish, or purplish tinge in later 
stages. 
¢. Flower parts may develop into leafy structures. 
2- DDT 
3. Chloropicrin 
: 4. West 


>. Commercial growers or trained personnel 


6. Miticide 


7. Zineb, CM-19 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Controlling Plant Insects, Plant Diseases, and Other Pests 


TOPIC: Controlling Lawn and Turf Diseases 


1. 


2; 


Handpick and destroy mushrooms or toadstools. 
iron sulfate or iron chelate 


Irregular-shaped dead areas from a few inches to more than several feet in 
diameter 


Wash off with water applied as a spray with 20 to 30¢ pressure, 
Zineb. Captan 


One to two weeks before disease usually appears and a second application after 
disease appears. Then apply as needed. 


Apply chemicals as needed in early stages of disease. 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 
INIT: Controlling Plant Insects, Plant Diseases, and Other Pests 
TOPIC: Identifying Plant and Soil Insects and Methods of Control 
1, Slugs have no shells 
2. Spring 
3. Spray before eggs hatch and prune 
4. Roots 


5. Sandy soils 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Controlling Plant Insects Plant Diseases, and Other Pests 


TOPIC Nematodes 


1. 


Select a plant that is partly alive. 

. Dig the plant instead of pulling it 

Wash the soil from the roots and allow a few minutes for drying. 
Place the specimen in a polyethylene container and tie it securely. 
Fill out form D-418, available from your county extension agent 
Place bag and D-418 in a box and send it to the research center 


monore 


Root knot nematode 


Before spending a large amount of money for chemicals, determine if nematodes 
are causing a Significant amount of damage to justify the expense and labor 


a. Crown gall 
b. Nodules from nitrogen fixation 


. Tomato, okra 
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Answer Sheet 
for 

HORTICULTURAL OCCUPATIONS 
UNIT: Controlling Plant Insects, Plant Diseases, and Other Pests 
TOPIC: Control of Moles, Gophers, Birds, Deer, and Ants 
1. By conical mounds of dirt pushed up from their main run 
2. Baiting and trapping 
3. Serious injury might occur to small children or dogs. 
4, Gophers open their tunnels; moles do not. 
9. Place chicken wire at the bottom and sides of planting holes. 

6. Starlings 


7. Portable bird protectors made of scrap lumber, chicken wire, or cheesecloth, 


8. Fencing 


Agricultural Education 
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Answer Sheet 
for 
EORTICULTURAL OCCUPATIONS 


UNIT; Controlling Plant Insects, Plant Diseases, and Other Pests 


TOPIC: Controlling Weeds 


1. 


2 


Water should be applied. 

Hoe 

Ice pick or screwdriver 

Shrubs form a shade in which weeds do not thrive. 
Apply organic mulch two to three inches deep. 


Wear gloves. 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Operating and Maintaining Horticultural Equipment 
TOPIC Principles Used to Prevent Personal Injury 
1. Legs 


2. One pulley only changes direction of force 
3. Jack 


4 Wet the soil 4 to 5 days before digging 


5 Hook a 1/2" pipe onto 2 hose and beat the bottom end into a flattened or pointed 
opening. This will enable you to stick the Pipe down into the hole where the force 
of the water through the small opening will loosen the soil 


Agricultural Education 940-X-2 
Teaching Materials Center Page 2 


Answer Sheet 
for 
HORTICULTURAL OCCU PATIONS 


UNIT. Operating and Maintaining Horticultural Equipment 


TOPIC: Selection and Maintenance of Horticultural Hand Tools 


1 


i 
. 


Tools are very personal pieces of equipment and all experienced gardeners have 
their favorites 


Scoop 
6" 
Sharpen the hoe each time you take it into the garden. 


Scuffle hoe 


a Fan-shaped 
b Rectangular 


—_ 
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nswer Sheat 


“cr 
HORTICULTURAL OCCUPATIONS 
UNIT: Operating and Maintaining Eecrticultural Equipment 
TOPIC: Maintaining Small Power Equipment 
1. a. Periodic equipment inspection to disccver situations which may Jeaa to 
equipment breakdown 


b. Upkeep to minimize wear or to remedy potential trouble * 


2. Make an overall check and properly service equipment. 


3. Water condenses more rapidly in a partially filled tank. 


5. Tension and wear 


Gasoline or other solvents 
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Answer Sheet 
for 
HORTICULTURAL OCCU PATIONS 


UNIT: Operating and Maintaining Horticultural Equipment 


TOPIC Operating and Maintaining Lawn Mowers Safely and Effectively 


1, 


a. Reel 

b, Rotary 

c. Sickle bar 

Mowing too close 

Disconnect the spark plug wire so that a spark cannot jump 
Cutter bar and knife 


The clippings will smother the grass 


Leaves produce food for the plant if leaves are cut too short, the health and 
vigor of the lawn will be greatly reduced 
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Answer Sheet 
for 
HORTICULTURAL OCCU PATIONS 
UNIT Operating and Maintaining Horticuitural Equipment 


TOPIC: Operating Rotary Tillers Safely and Effectively 


1 a Front tine 
‘% ~=©Rear tine 


ww 


Front tine 


Rotation of the tine 


Go 


+ Raise the depth sar 


3 Ckeck to make sure that all clutches and belt tension pulleys are disengaged 


Agricalural Edpoeadon 
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Ansver Shar 
dur 
FORTICULITRAL OCCT PS TIONS 
TOPHC Operatmg Gartiem Trariors Sete and ESerciveiy 
i The tracwr mst have enoneh horsepower om opera tre power sickle bar 
2 31.2 -10 horsepower 
> Below the rear ave level 


Riding ean movers are desiened only for mowing «=a. wracwors are 
desiened for several pes of amaciemens 


Ha 


a Amomoive 
b Bek wpe 


at 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT Devecioping and Maintaining the Landscape 
TOPIC Intreduction to Home Landscaping 
lL a Art 


b Engineering 
e Horticulture 


i] 
fe 


Homeowners who purchase subdivision or housing development homes 

b Families who buy new homes already designed and constructed with no 
specific client in mind 

c Families who purchase 2 lot. have their home especially planned and con- 
structed for them on the fot 

d Families who now live in older homes and desire to remodel or rec sign 

their gardens 


Ge 


They do not fit into our mechanized way of living 


4 Climate varies 


2 The cost is included in the price of plants 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 

UNIT: Developing and Maintaining the Landscape 
TOPIC: Selecting the Site 
1. General location 
2 Zoni_g prevents businesses from moving into a residential section. 
3. No 
4. a. Privacy is difficult 

b Require insiallation of additional utilities, walks, and drives. 

¢c. Outdoor space is limited. 


d_ More noise from traffic 


5. a Drives and sidewalks are too steep. 
b Lawn is more difficult to keep. 


6. South. Sunlight can be better controlled 


“aac 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 
UNIT Developing and Maintaining the Landscape 


TOPIC: Scheduling Landscape Development and Beginning Plans 


1. A well-planned garden is one that is livable, interesting, beautiful, easy to maintain. 
and where relationships between outdoor and indoor areas are coordinated properly 


2. Drives and walks 
3. Trees are essential for shade in Texas. 
4 Provide privacy and assist in temperature contro] 


5 a There must be a program for site and landscape development. 
b There must be a plan 


aan 6 A piece of real estate which may be merely a lot or one with a home on it. 


Agricultural Education 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 


UNIT: Developing and Maintaining the Landscape 


TOPIC: Analyzing Problems and Determining Needs 


1. 


it 


Suitability 
Furction 
Economy 
Beauty 


ao op 


Deciding and analyzing specific problems of a chosen site 


a. Do you prefer them to be beautiful and pleasant? 
b. Do you want them to make you feel comfortable? 
c. Do you care whether they fi’ ‘ogether well and serve their purpose? 


a Space 
b. Garden development 
c. Maintenance 


a. Individual taste 
b. Past environment 


No. It is even hard for professionals. 
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Answer Sheet 
for 
HORTICULTURAL OCCUPATIONS 
UNIT Developing and Maintaining the Landscape 
TOPIC. Developing the Landscape Plan 


1 Before the property is purchased 


2 1 inch equais 10 feet 


3 a Entrance 
b General living area 
c Work space 
d Place for private living 


4 General living area 


5 Bedroom area 


6 a Formal 
b Informal 


Agricultural Education 
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Answer Sheet 
for 
HORTICULTURAL OCCUPA TIONS 


UNIT: Developing and Maintaining the Landscape 


TOPIC: Selecting Plants 


1. 


2. 


3. 


12-25 feet 

6-8 feet 

Dwarf shruls 

The roots may clog drain pipes. 
Broadleaf evergreen 


Watering 

Mowing 

Edging 

Clipping 

Weeding 
Fertilizing 
Controlling insects 


amo Roop 


Privets 
Arborvitae 


a, 
b, 
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Auswer Sheet 
for 
HORTICULTURAL OCCU PA ZIONS 


UNIT. Developing and Maintaining the Landscape 


TOPIC: Grading, Drair.age, and Landscape Structures 


1. 


2. 


Using splash blocks 
No 
Building a wali around it and leaving the grade unchanged in the immediate area 


Making them too narrow 


4 feet 


Agricultural Education 
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Answer Sheet 
for 
HORTICULTURAL OCCU PATIONS 


UNIT. Merchandising Horticultural Plants and Supplies 


TOPIC: Developing Personal Traits 


1. 


c. 


a. 
b 


a. 
b. 


Knowledge < f self 
Knowledge of people 
Knowledge of product 


Experience 


. Ouserving others 


Promotions 
Dollars (profits) 


Analysis of sales 


Diligence and perseverance 
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10. 


Agricultural Education 
Teaching Materials Center 


Answer Sheet 
for 
HORTICULTURAL OCCU PATIONS 


UNIT Merchandising Horticultural Plants and Supplies 


TOPIC: Displaying 


1, 
2. 
g 
3 
4 
D. 
6. 
7 
8 
| 


Where they car be seen by the greatest number of people 

To put merchandise where customers can see it and serve themselves 
Familiar products, bulk seeds, or other seasonai .tems 

Items that are to be ‘‘pushed" 

a Well stocked 

b Safe 

c Ata convenient height 

To stop the customer and bring him into the place of business 

It does not attract customers 


The traffic pattern of the customers 


In beds 


Eight feet 
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Agricultural Education 
Teaching Materials Center 


Answer Sheet 
for 
HORTICULTURAL OCCU PATIONS 


UNIT Merchandising Horticulwral Plants and Supplies 


TOPIC Advertising 


1 


2 


3 


4 


Point-of-purchase 

Outside 

Classified 

Keeping the mailing list up to date 
Effectiveness 


a 
b Cost 
e Coverage 
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Agricultural Education 
Teaching Materials Cente: 


Answer Sheet 
for 
HWORTICU? “PURAt. OCCUPATIONS 

UNIT: Mewvchandising Horticultural Plants and Supplics 
TOPIC: Labeling and Pricing 
1. Price plant’ too low 
2. a. Transplanting 

hb. Salesraan's salary 

ec. Unsold stock 

ad. Shrinkage in volume 
3. 66 2/3 percent 


4. High cost items 


5. Selling price  f the item 


$14-N-4 
Pose 5 
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Answer Shee 
tor 
FORTRTLITRAL OCCT RATIONS 
TORRC: Underscencing the Casmamer andi Wietine Stole 
1 Wer he faileo 


2, 


: 


| 
) 


eis th Bo pM 


4. Peoole Dke 10 uimk ther hese made up their own minis. Alco. -he cuswmer may 
think something is wrong wth the prods. 


vl 


Geting the casiomer’s suenticm 
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Topic Test 
cn 
HORTICULTURE AS AN INDUSTRY 
Student. School 


Date Score. 


Place a check under T for True or under F for False. 


1 Pomology is the science of producing cut flowers 
2 Olericulturists are concerned with vegetables 


3 The annual production of vegetables exceeds one billion dollars. 


4. Apples are classed as small fruits 


2 Cotton is a horticultural crop 
6 Grapes are classed as citrus fruits 
7 Floriculture has developed in the past ten years 


§ Out-of-season production of vegetables is an important industry in the 
West and South 


9 Ornamental plants are considered as horticultural plants 


10. Olericulturists are not concerned with marketing vegetables They deal 
only with production 
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Topic Test 
on 
EXPLORING OCCUPATIONAL OPPORTUNITIES 


Student School 


A EE | 
—— - S — te 


Date Score 


_—_—— a a ee ee LY ST ce eA Sr A 


? List at least 10 factors in your own words which one should consider in selecting 
an occupation 


ahr ne ea ee ee eles 
b oA ag Ste et 2 Se oa 
¢ —— Ay AED SAA A, OS A 
ne he See ee eget 
. ce Pc Se -S -S -P c T PSP> PS SS re  S - 
ae ee a ee Dae 
5 gk dg a Be 
hi 


i mE ET 


> ee eet ee oe A Ss a FH he + 


lv 


List the five fob tittes for which descriptions were provided in the assignment 


a en 


me ee a 


9 SS Ep Dn UP i asa SD 
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Teaching Materials Center Page 3 
Topic Test : 
on 
INTRODUCTION 
9 
Student: School: 
Di 2: Score: 


Fill in the blanks. 


1. is the study of plants. 
2. There are over kinds of plants found in the world. 
3. and are carbohydrates. 


4. Van Helmont did an experiment to determine what made plants grow. His conciusion was 
that alone produced growth. 


5. Plants differ from animals in that they produce food from and 


ts 


te 


w ce 


Agricultural Education 940-11-2 
Teaciuing Materials Center Page 3 


ee Topic Test 
on 
PHOTOSYNTHESIS 


Student: School; 


Date: Score: 


Fill in the blanks: 


1. is the process by which liquids and gases move from an area of 
high concentration to an area of low concentration. 


2. means light. 
3. All substances are made up of 


4. Photosynthesis requires four components. They are 


- 


ts ’ - and 


5. When atoms are combined, we call them a 


— 


Agricultural Education 940-II-3 
Teaching Materials Center Page 3 


Topic Test 
on 
RESPIRATION 


Student: School: 


Date: Score: 


Fill in the blanks: 

1. Raw materials for respiration are and 

2 Energyis during photosynthesis. 

3. Respiration dry weight. (increases or decreases) 
4 Plants release at night. (what gas?) 


3 is the release of chemical energy. 


Agricultural Education 940-H-4 
Teaching Materials Center Page 3 


Topic Test 
on 
WATER ABSORPTION AND LOSS-~ 
NUTRIENT ABSORPTION-- 
MOVEMENT OF WATER AND NUTRIENTS IN THE PLANT 


Student: School: 


Date: Score: 
ee a ee 


Fill in the blanks: 
1. are elements, or groug3 of these elements, needed for plant growth. 


2. Eash vascular bundle has two types of conductive tissues called the 


and 


3 occurs from plant injuries. 


; ae _ is the loss of water from the plant as a vapor. 


> The principal water-absorbing structure is the 


Agricultural Education 940-II-5 


Teaching Materials Center Page 3 
Topic Test 
on 
PLANT FOOD 
Student: — —“—*wCs™sSCSC—C—C—CCCCC Sho: 
Date: Score: 


Fill in the blanks: 


1. 


2 


eh | 


Examples of the carbohydrates include the sugars, starches, and 


A pound of has about 2-1/4 times as much stored energy as a pound of 
sugar 
—_ is the principal part of lean meat. 
$ , and 
make up about 97% of the dry weight of most plants. 
The " elements" are those which the plant must have in order to 


survive. 


—— 
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Topic Test 
on 
THE PLANT KINGDOM 


Student: School: 


Date: Score: 


Fill in the blanks: 


1. 


plants cause many diseases of higher plants by attacking, multiply- 
ing, and living in or on the higher plants. 


The botanist classifies the seed-producing plants according to their 
Helpful soil organisms and the nitrogen-fixing organisms found in legume nodules are 
examples of bacteria. 


forms a green scum on ponds and lives in both. fresh water and sea 
water. 


The plant world has been divided into divisions. 


Agricultural Education $40-TIT-1 
Teaching Materials Center Page 3. 


Topic Test 
on 
TYPES OF GREENHOUSES 
Student: School: 


Date: Score, 


PART [: Fill in the blanks: 


1. handles the ventilation problem in greenhouses 
with no ventilators. 


2. The is the season for repairing greenhouse coverings. 

3. It is necessary to provide a good means of exchanging the greenhouse air with out- 
door air in order to regulate the greenhouse temperature. Adjust the i 
provide air movement around the plants, and introduce new supplies of 
and carbon dioxide. 

PART if. True or False 


1 Vinyl film is more durable than polyethylene. 


2 The exterior of a greenhouse does not need to be painted more often than 
seven years. 


3 Film plastic eliminates the problem of dripping water in the greenhouse. 


Agricultural Education 940-11 -2 
Teaching Materials Center Page 3 


Student. 


Date. 


True or False. 


] 


2 


Topic Test 
on 
SIZE AND ARRANGEMENT OF GREENHOUSES 
School. 


Score 


The depth of a bench for cut flowers needs to be at least twelve inches 
The best height for pot plant benches is 2-1/2 feet 


Before the type of greenhouse is chosen and built, a careful study should 
be made of the best bench arrangement for the crops to be grown 


Wood contracts when it is wet; so hoards must be fitted close together 
when making wooden benches 


One of the best bench making materials for drainage and air circulation 
is one inch by one inch welded wire fabric. 


Agricultural Ecucation $40-III-3 
Teaching Materials Center Page 3 


Topic Test 
on 
COOLING THE GREENHOUSE 


Student: School: 
Date: ects Score: 
Problems: 


1. Ifa greenhouse was 100 feet long and 40 feet wide, how many square feet would it 
contain? (answer) 


2 How many CFM would need to be exhausted for a greenhouse containing 1000 square 
feet? (answer) 


3. How many square feet of padded area will be needed in a greenhouse that requires 
7500 CFM to be exhausted? \answer) 


Work nere 


Agricultural Education 940-IlI-4 
Teaching Materials Center Page 9 | 


& Topic Test 


on 
HEATING THE GREENHOUSE 


Student: School. 


Date: Score: 


True or False: 
1. In vertical blow heaters the shaft is vertical and the fan blade is horizontal. 


2 Direct-fired snits are those which contain a combustion unit right in the uvit 
itself 


3 In revent years the use of unit heaters for heating greenhouses has decreas- 
ed considerably. 


4. The oldest and most convention2i heating system is ine pipe coil. 


{ x §. The coldest spots in the greenhouse are the exterior side walls and gable 
ends. 


Agricultural Education $40-III-5 
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Topic Test 
on 
WIN1 ER PROTECTION STRUCTURES 


Student. _ School: 


Date. Score: 


Fill in the blanks: 


1 


2 


gardens often have definite thermal belts and artic regions. 


The most dangerous spots for frost damage are stretches of open ground exposed on 
all sides, particularly to the sky 


Regardless of what kind of shelter you use. keep soil ___ around plants 


soil holds and releases more heat than soil. 


’ ‘made of double strength glass and available in several sizes, are 
set side-by-side to protect large areas. 


Agricultura] Education 940-HI-6 
Teaching Materials Center Page 3 


Topic Test 
on 
STRUCTURES FOR SUMMER HEAT PROTECTION 


Student Schooi 


Date Score 


a ee ee 


Fill in the blanks. 


1 


A lath sunscreen should be placed so the laths runina___ and 
direction 


If you like to grow ; loving flowers such as tuberous begonias and 
cyclamens, you may want a permanent display structure 


From sunrise to _ _ o'clock in the morning there is very little heat ac - 
cumulation 


The subject of in the garden is frequently ignored or misunderstood - 
particularly by the beginner. 


_ direction is ideal, especially if you live ina 


A structure facing an 
hot Summer area 


_ 


Agricultura! Education 940 ~i1i-7 
Teaching Mater:ais Center Page 3 


some 


Topic Test 
Oil 
HUMIDITY AND WATERING 


siudent Schooi 


rr ie a ee te oe A Sl A ib ce re ge es PD ee ee eee ps Se 


Date _ Score 


Oe ee ee ee ee ee ge ey er eR 


1 The majority of bedding plants are hand watered 
2 There is no equipment available for the purpose of watering pot plants 


3 Watering of greenhouse cut flower crops by mechanical means is a 
well-established, proven practice 


4 Rainbird-type nozzle systems consist of long lines of pipe with holes 
drilled in each end 


5 Most growers use pipe systems for watering bedding plants 


Agricultural Education 940-III-8 


cuching Materials Center Page 3 
Topic Test 
on 
VENTILATION 
Student. — (School. _ 
Date Score 


True or False: 


1 The disadvantage of using humidistats to control fans is that the 
problem of excessive humidity becomes greater 


2 Thermostatically-controlled systems respond quickly to changing 
outdoor temperatures 


3 The thermostat controlling the first stage fans should be set several degrees 
above the setting of the heating thermostat 


Motorized roof ventilators can be controlled automatically 


ee ee ee ee 


5. Exhaust fans in cooling systems may be used during the winter months 
if a convection tube is attached 
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Teaching Materials Center Page 3 
Topic Test 
on 
LIGHTING 
Student: School: 


Date: Score: 


True or False: 
1 Certain kinds of seed require light in order to germinate. 


2 Plants are classified into two groups in regard to light intensity, low- 
energy and high energy. 


3. Long day plants require from § to 12 hours of light per day. 


4. Research studies show that plants utilize chiefly three different wave 
length regions of radiant energy. the green, orange, and yellow. 


5. White light is a mixture of all colors but white light of incadescent lamp 
is rich in red. 
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Topic Test 
on 
WIRING AND ELECTRICAL CONTROLS 
Student: School: 
Date: Score; 


Fill in the blanks: 


1. The basic requirements of any well-planned wiring system are that it shall be 
, and efficient. 


2, Only the first requirement, , Will be achieved by compiiance with 
the National Electric Code. The others depend on careful planning. 


3. General lighting circuits should have a maximum of outlets per circuit 
4. Provide individual circuits for motors horsepower and larger 
5. Minimum wire size for general purpose circuits should be with 15 ampere eS 


protection. 
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Topic Test 
on 
ORIGIN, COMPOSITION, AND IMPORTANCE OF SOILS 


Student: School: 


Date: Score: 


PART I: Fill in the blanks: 
1. The largest of the soil particles is 


2. Decayed plants and animal material is called 


3. and determine the rate of soil formation. 
4. Clay feels like rubbed between the fingers. 

a 5. The difference in texture of soils is caused by the different sizes of soil 

vi» 
PART II: List: 


1. Three (3) layers of soil from top to bottom: 
a. 
b. 
c. 
2. Thee (3) factors that are responsible for differences in soil color: 


a. 


b. 


Agricultural Education 940-IV-2 
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Topic Test 
on 
SOIL MOISTURE 
Student: School: 


Date: Score: 


PARTI: Fill in the blanks: 


1. Moisture moves through the soil in all directions,even against gravity by 
movement, 


2. In textured soils, the particles are closer together and the attraction between 
soil and water is greater. 


3. Much soil moisture can be lost when capillary water moves to the surface and 


4. All living cells carry on 


5. Movement of air through the soil is called 


PART H: Check T for true or F for false: 


1. Soils should be worked while in a wet condition. 
2. It is possible to change water-holding capacity of soil. 
3. Urderwatering causes decreased aeration. 


4 Sandy soils require more frequent watering than heavy clay soils. 


5. Oxygen must be present for respiration to occur. 


— 
——— + 
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Teaching Materials Center Page 5 
Topic Test 
on 
SOIL MIXTURES 
Student; —  ———“(‘sSsCsCsCSC_SShoo1: 
Date; ————‘™OCCC«i«éSCOHY VS: 


Fill in the bldnks: 


1. soils are a mixture of sand, silt, and clay. 
2. increases aeration of soil. 
3. Loam soils become after watering. 


4, For large scale mixing operations, use a power driven cement mixer or 


es 5. Loam soils often after drying. 


List: 


6. The characteristics of a good mixture: 


ame 


ee 
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Teaching Materials Center Page 4 
Topic Test 
on 
MULCHES AND THEIR USE 
Student: School: 
Date: Score: 


PARTI: Fill in the blanks: 
1. The most common mulch is 


2. The time to apply mulch to the garden on established plants is in 


3. Additional should be applied to a crushed corncob mulch. 
4, may be produced diring decomposition of lawn clippings. 
5. A light spray of may e used by contractors to hold soil in place 


on steep slopes. 


PART H: Multiple choice: 


1, The cost of this material is usually prohibited when large areas are mulched. 
a. crushed corncob b. peat moss c. wood chips 


2. This material should not be used in areas where a cigarette may be dropped. 
a. corncobs b. asphalt c. straw 


Any mulch should be at least this deep: 
a, Uf/e't = 1/2" b. 1-2" c. 2"=gr 


Agricultural Education 940-X1-6 
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Topic Test 
on 
SELECTING PLANTS 
Student: School: 


Date: Score: 


Fill in the blanks: 


1, and flowering shrubs are not as permanent as 
woody plant materials and usually do not provide as good covering for garden areas. 


2. Most native plants require little or other care when they have 
become established after transplanting. 


3: Plants from the Mediterranean regions and often have similar 
cultural and moisture requirements to our native plants. 


4, Large shrubs or small trees are to feet tall when full grown. 


5: shrubs attain a height of 6 to 8 feet at maturity. 
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Topic Test 
on 
GRADING, DRAINAGE, AND LANDSCAPE STRUCTURES 


Student: School: 


Date. Score. 


Place a check under T for true or under F for false for each of the following statements: 


T F 


i. The minimum width for an entrance sidewalk is eight feet. 
2. Walks should always be as direct as possible. 


3. Landscape planners with a minimum of design experience should 
avoid curved walks 


4 The use of splash blocks is the most desirable method of pre venting 
downspouts from eroding soil 


5. Lowering the grade around existing trees does not disturb their 
normal functioning nearly so much as does filling. 


Agricultural Education 940-XII-1 
Teaching Materials Center Page 7 


Topic Test 
on 
DEVELOPING PERSONAL TRAITS 


Student. School, 


Date Score: 


i. What are the three basic ingredients of a salesman? 


le A SE AF 


ae ae 


ce PE seer SE A RE Sine SL OA eT Fe ty ey 


Le EE ct Pe CE LC LOT TE NE ec 


4 How can a person become a "scientific salesman" ? 


5. What is required for a would-be salesman to become a tough, aggressive, and 
effective salesman? 


ee ee De rey 
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Topic Test 
on 
DISPLAYING 
Student: School: 


Date: Score: 


Fill in the blanks: 


1. displays are designed to stop the customer and bring 
him into the store. 


2. attracts attention and gives the impression of demand. 
3. Each table and shelf should have a to the others. 


4. Special racks, tri-~plane and peg board tables are excellent for displaying 
items and other small cornetitive items. 


5. displays are more successful when used for familiar products. 


Agricultural Education 940-XI1I-3 


Teaching Materiais Center Page 6 
oe Topic Test 
on 
ADVERTISING 
Student: School: 


Date: Score: 


SS 
ee 


PART 1: Fill in the blanks: 


1. advertising consists of displays within the place of 
business, 


2, buying results in millions of dollars' worth of sales annually, 
as the growth of supermarkets shows. 


3, __—_—sc advertising is high in cost but is effective because the product can be 
demonstrated. 
PART OI; List: 
1. Three factors to consider when selecting an advertising medium are: 
a, 
b. 
C; 
2. Three methods of "outside of the store" advertising are: 
a. 


b. 


Agricultural Education 940-XJI-4 
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Topic Test 
on 
LABELING AND PRICING 


Student: School: 

Date: Score: 

Problem: 

What would be the percent mark-up of a plant if the production cost was $1.00 and 


selling price was $2, 90? 


Work: 


Answer: 


Agricultural Education 940-XTI-5 
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Topic Test 
on 
UNDERSTANDING THE CUSTOMER AND MAKING SALES 


Student: School: 


Date: Score: 


a 


Fill in the blanks: 


1, The first problem of a salesman is getting the of the 
customer, 


2. A dangerous practice that many salesmen fall into is trying to arouse interest by 
overstressing 


3. percent of all salesmen quit cold after a single call on a prospect. 


4." is a luxury no salesman can afford." 


5 The surest and quickest way to lose a sale is to 


a 


1 


~ 
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Answer Sheet for Test 
on 
HORTICULTURE AS AN INDUSTRY 


True or False: 


False 
True 
True 
False 
False 
False 
False 
True 
True 
False 


COO On as a - & NHN 


Fe a eh ce A ll eer oe ee 
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: Page & 


Answer Sheet for Test 
on 
EXPLORING OCCUPATIONAL OPPORTUNITIES 


1 Refer to the 18 factors listed in the information sheet The student should have listed 
at least 10 factors in his own words, which should be considered when evaluating the 
desirability of an occupation 


2 a Greenhouse Worker 
b Nursery Worker 
ec Garden Center Employee 
d Assistant Groundskeeper 
e Parks and Landscape Employee 


Agricultural Education 940~-II~1 
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Answer Sheet for Test 
on 
INTRODUCTION 


Botany 

350, 000 

Sugars, starches 

Water 

Carbon dioxide and water 


cr go bo 


940-I~2 
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Answer Sheet for Test 
on 
PHOTOSYNTHESIS 


Diffusion 

Phat 

Atoms 

(Im any order) 

a, Carbon Dioxide 
b. Water 

ce. Chlorophyll 
d. Light 

5 Molecule 


sa sl ad 


Agricultural Education 
Teaching Materials Center 


Answer Sheet for Test 


on 
RESPIRATION 
1. Food, oxygen 
2. Stored 
3. Decreases 
4. Carbon dioxide 
5. Respiration 


Answer Sheet for Test 
on 
WATER ABSORPTION AND LOSS--NUTRIENT ABSORPTION-- 
MOVEMENT OF WATER AND NUTRIENTS IN THE PLANT 


Nutrients 
Xylem, phloem 
Bleeding 
Transpiration 
Root hair 


or co ho 


P+. 
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Answer Sheet for Test 
on 
PLANT FOOD 


Cellulose 
Fat 

Protein 

a Carbon 
b. Hydrogen 
c. Oxygen 
d. Nitrogen 
Essential 


Answer Sheet for Test 
on 
THE PLANT KINGDOM 


Thallus 
Flowering parts 
Bencficial 
Algae 

Four 


940-II-5 
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Answer Sheet for Test 
on 
TYPES OF GREENHOUSES 


Fill in the blanks: True or False: 
1, Exhaust fans 1. True 
2. Fall 2. False - It needs to be painted about 


every two years, 
3. Humidity, oxygen 
3. False - It is difficult to prevent dripping 
in houses constructed from film plastic. 


940-II!-2 
Page 4 


Answer Sheet for Test 
on 
SIZE AND ARRANGEMENT OF GREENHOUSES 
1. False - 6 inches 
2. True 
3. True 


4, False - Wood expands when wet. 


5. True 


Agricultural Education 


940-11 -3 
| Teaching Materials Center Page 4 
| ? 
| Answer Sheet for Test 
: on 
_ COOLING THE GREENHOUSE 
y } 1, 4000 sq. ft. (100' x 40°) 
| 2. 7000 sq. fi. (1000 sq, ft. x 7 CFM) 
| 3, 90 sq. it. (one square foot of padded area neeced for each 150 CFM) 
| (7500 CFM required 
150 CFM) 
940~Hi-4 
Page 10 


on 


Answer Sheet for Test 
| : HEATING THE GREENHOUSE 


1. True 
2, True 
3, False 


| 4. True 
| 5, True 


Agricultural Education 
Teaching Materiais Center 


Answer Sheet for Test 
on 
WINTER PROTECTION STRUCTURES 


1. Hiliside 

2. North 

3. Damp 

4. Damp. dry 


5. Cloches 


Answer Sheet for Test 
on 
STRUCTURES FOR SUMMER HEAT PROTECTIOM 


North, south 
Shade 

10 

Shade 


East 
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Answer Sheet to Test 
on 
HUMIDITY AND WATERING 


True 
False 
True 
False 
False 
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Answer Sheet to Test 
on 
VENTILATION 
1. False 
2. True 


3. True 


4, True 


940~LiI~9 
Page 4 


Answer Sheet to Test 
on 
LIGHTING 
1. True 
2. True 
3. False 


4. False 


5. True 
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Answer Sheet for Test 
on 
WIRING AND ELECTRICAL CONTROLS 


1. 2 Safe 

po b, Adequate 
c. Expandable 
2. Safety 

3. Eight 

4. One-half 


5. No. 14 
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Answer Sheet for Test 
on 
ORIGIN COMPOSITION AND IMPORTANCE OF SOILS 


PART J] 
1 Sand 4, Flour 
2 Organic matter 9. Particles 


3 Temperature and rainfall 


PART II 
1 a _ Topsoil 
b Subsoil 


c. Parent layer 


2 a Different amounts of air present when soil is formed 
3 ». Different amounts of organic matter 
c Different rocks from which soil is formed 
940-IV~2 
Page 7 
Answer Sheet for Test 
on 
SOIL MOISTURE 
PART IJ: 
1 Capillary 4. Respiration 
2 Fine 5: Aeration 


3  Evaporates 
PART IJ. 


False - This would tear down structure 
True - By adding organic matter 

False - Overwatering does this. 

True 

True 


i de ad ae 
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Answer Sheet for Test 
on 
SOIL MIXTURES 


1 Loam List: e. Good moisture retention 

2. Organic matter a, Uniformity f, No shrinkage 

3, Sticky b. Disease free g. Ease of preparation and 

4, Shredder ¢. Low soluble salts storage 

5, Shrink d, Good drainage h. Complete availability 

940-IV-4 
Page 5 
Answer Sheet for Test 
on 
MULCHES AND THEIR USE 

PART I; 
1, Peat moss 
2. Mid-spring 
3. Nitrogen 
4, Heat 
5, Asphalt 
PART II: 
1. b 
2, C 
3. ¢ 


Agricultural Education 
Teaching Materials Center 


Answer Sheet fer Test 
on 
FERTILIZER NUTRIENTS 


1, Nitrogen 

2. Calcium 

3. Wet 

4. Below 

5. Broadcast 
List 

1, Nitrogen 


a: 
b. Phosphorus 
c, Potassium 


2, a. Calcium 

b. Magnesium 

ec. Sulfur 

Answer Sheet for Test 
on 
SOIL ORGANISMS 

1. Bacteria 
2. Organic matter 
8. Protozoa 
4, Fungi 
5, Earthworm 
List: 
6, a. Soil sterilization with steam 


b. Soil fumigation or drenching with chemicals 
c. Seed treatment 


940~-IV-5 
Page 10 
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Page 6 
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ae Agricultural Education 940-1V-7 
| ooo Teaching Materials Center Page 8 
= e Answer Sheet for Test 
7 on 
| SOIL STERILIZATION 
| 
: z PART I: PART Ii: 
| 1, Steam 1. a. To kill soil-borne insects 
2. Nematodes b. To kill harmful bacteria, fungus 
3. Two to three weeks c. To destroy weeds 
4. Root burn d. Promote soil granulation 
5. Instantly 


b. Avoid contact of fumigant with skin. 
c, Allow enough time: for aeration after 


| 2. a. Avoid inhaling the material. 
material is applied. 


940-IV-8 
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Answer Sheet for Test 
on 
PLANT GROWING MEDIA OTHER THAN SOIL 


Sand 

10 to 20 
Vermiculite 
Southern 
Nitrogen 
Acid 

Peat 


a + 
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Answer Sheet for Test 
on 
INTRODUCTION TO PROPAGATION 


PART J 
: 1 Sexual or asexual 
2. Ventilation, temperature. shade. and light 
3. Methyl bromide 
5 4 Seeds, nematodes, and disease organisms 
= 5. Clay pots, peat pots, and plant bands 
= PART IJ: 
= i. True 
2. False 
= 3. True 
940-V-2 
Page 7 
Answer Sheet for Test 
on 
PROPAGATION FROM CUTTINGS 
PART I: PART II; 
1. True 1. 70-75 degrees 
2. False 2. a One which can be kept uniformly moisi 
3. True b. Provide good drainage 
4 False c. Aeration 
5 False When roots are 1/2 to 1 inch long 


From new growth in spring or early summer 
Soggy 


oi oo 


es 


ow 
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Answer Sheet for Test 
on 
PROPAGATION BY LAYERING 


PART | 

1 False 

2 True 

3. True 

4 True 

5. False 

PART I 

1. a Croton 
b. Hibiscus 
c Dracaenas 
ad. Rubber plants 


» Wi 
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Answer Sheet for Test 
on 
PRO PAGATION BY DIVISION 


1 True 
2. True 
3. True 
4. False 
5. True 
940-V-5 
Page 4 
Answer Sheet for Test 
on 
PROPAGATION BY GRAFTING AND BUDDING 
PART I: 


1, Stock is the name for the plant onto which you graft. 


2. The cambium layer is the soft layer of tissue on a stem or root that lies between 
the bark and the wood. 


3. 'T budding and patch~budding 


PART I: 
1 True 


2. True 
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Answer Sheet for Test 
on 

PROPAGATION FROM SEEDS 
PART I: 
1, True 
2. False 
3. False 
PART I: 
1, Sphagnum moss 4, 


2. Flat 2" x 4" board or brick 
3. Sand or other inert material 


Name of plant or variety 
Date seeded 

Student's name 

d. Special treatment, if any 


eae ag 
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Answer Sheet for Test 
on 
DEVELOPING A PLANT BREEDING VOCABULARY 
1. Anther 
2. Dise floret 
3. Gene 


4. Ovary 


5, Ray floret 
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Answer Sheet for Test 
on 
PLANT SELECTION AND FUNDAMENTALS OF PLANT BREEDING 


PART I: PART II: 
1. Pollination 1. Anther 
2: Filament 
2, Fertilization 3. Petal 
4, Sepal 
3. Stamen, pistil or male and female parts 5. Stigma 
6, Style 
4, Sepals 7, Ovary 
8, Ovule 
940-V-9 
' Page 4 
Answer Sheet for Test 
on 
HEREDITY 
1, True 


2, Segregation 
3. Mauve 
4, Pure lines 


5, Ovule, trait 
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Answer Sheet for Test 
on 
GENERAL BREEDING TECHNIQUES 


1. True 


{ 
| 
2. False 
3. True 
4, True 


5. False 


940-VI-1 
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Answer Sheet for Test 
on 
TRANSPLANTING ORNAMENTAL TREES AND SHRUBS 


1, One to two feet wider, six inches to one foot deeper 
2. Same level 

> 3, One-third 

= 4. Five inches or over in diameter 


5. Balled and burlapped 


Agricultural Education 940-VI-2 
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; Answer Sheet for Test 
i on 
CARE AND MAINTENANCE OF PLANTS 


: PART I: PART D: 
; . 1. True 1. Growth habit, blooming characteristics 
= 2. False 2, Bareroot 

3. True 3, Leaf drop, first spring growth 

4, False 4, Thinning out 

5. True 5. Better shape, fruitful growth 


940-VIH-1 
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Answer Sheet for Test 
on 
INTRODUCTION TO FLORAL CROP PRODUCTION 
1, Carnations 
2. Floriculture 
3. Light 


4, Commission 


5. Beltsville 


Agricultural Education 940--VIk~2 
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Answer Sheet for Test 


on 
GROWING ANNUALS 
1. True 
2. False 
3. False 
4. True 
5. True 
6. True 
7, True 
8. True 
9. True 
10. False 
% 
| 940-VII-3 
re Page 4 
Answer Sheet for Test 
on 
PERENNIALS 
1. Two 
2. Loam 


3, Chrysanthemum 


4, a. Cut 
b. Feeding 


5. Fall 


at 


Agricultural Education 
Teaching Materials Center 


<~ 
% 5 


Answer Sheet for Test 
on 
BULBS 
1. Bulb 
2. Rhizome 
3. Divide 
4. Sun 


5. Rot 


940-VIT-4 
Page 4 


Agricultural Education $40-VII-5 
Teaching Materials Center Page 7 


¢? Answer Sheet for Test 
on 
CHARACTERISTICS, IDENTIFICATION ; AND 
USE OF IMPORTANT POT PLANTS 


PART I: PART Il: 
1. Acid soil or peat moss 1. (b) 
2. Shallow 2. (a) 
3. Cuttings 3. (c) 
4. Christmas 4. (d) 
9. 80-85 degrees 5. (a) 


940-VII-6 
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Answer Sheet for Test 


on 
POINSETTIAS 
l. True 
2. True 
3. True 
4. True 


5. True 


Agricultural Education 940-VII-7 
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Answer Sheet for Test 
on 
CHRYSANTHEMUMS 


PART I: 


True 
False 
Truc 
False 


Hm Co DO be 


PART I: 


Rooted cuttings or cuttings 
Aphids 

Fall 

Chinese 


a cae et 


940-VII-8 
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Answer Sheet for Test 
on 
GERANIUMS 


PART I: 


True 
True 
False 
False 


fm Go IN be 


PART I: 


Pinched 
Red 

Light pink 
Cuttings 


moo bo 
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Answer Sheet for Test 
on 
HY DRANGE AS 
1, Two spotted mite or red spider 


2, March, May 


3. Easter, Mother's Day 


4, Bud rot 
~ 5, Summer 
rd 
940-ViUI-1 
Page 5 
Answer Sheet for Test 
on 
TURF GRASSES FOR TEXAS 

1. False 

2. True 

3. True 

4, True 


. 5. True 


Agricultural Education 940-VIII-2 
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Answer Sheet for Test 
on 
ESTABLISHING A NEW TURF 
1, False 
2. True 
3. True 


4. True 


o>. True 


940-VIH-3 
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Answer Sheet for Test 
on 
MANAGING AN ESTABLISHED TURF 


PART I: 


True 
False 
True 
True 
True 


Om oc he 


PART II: 


Feeding, watering, aerating, and mowing 
Stunted 

Iron sulfate or iron chelate 

Soil solids, water, and air 

Loosening 


ee ce oe 
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Answer Sheet for Test 
on 
TURF PROBLEMS 


PART I: PART I: 
1. True 1, Diazinon, Ethion, Trithion 
2. False 2. 10-14 days 
3, False 3. a. Weeds 
b. Diseases 
4, True c, Insects 
d. Clover 
5. False 


4, St, Augustine and bermuda grass 


5. PCNB 


940-IX-1 
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Answer Sheet for Test 
on 
CAUSES OF PLANT DISEASES 
1, Fungi, bacteria, viruses, nematodes 
2. Vector 
3. Prevention by careful pruning 


4, Host 


5. Virus 


Agricultural Education 
Teaching Materials Center 


Answer Sheet for Test 
on 
IDENTIFYING PLANT DISEASES 
1. Identification 
2. Scab 
3. Canker 


4, Gall 


5. Nematodes 


6. Mummy 
Answer Sheet for Test 
on 
APPLICATION AND SAFETY PRECAUTIONS 
OF HORTICULTURAL CHEMICALS 

1, Hydraulic 

2. Contact 

3. Read 


4, Toxic or poisonous 


5. Bomb 


940-IX-3 
Page 4 


Agricultural Education 
Teaching Materials Center 


Answer Sheet for Test 
on 
CONTROLLING LEAF DISEASES 
1, Fungi 
2. Iron 
3, Rain or overwatering 


4, Malathion and Lindane 


5. Watering and fertilization 


Answer Sheet for Test 
on 
CONTROLLING STEM, BRANCH, AND TRUNK DISEASES 
1. Fungi and algae 
2. Pruning 
3. Destroyed 
4, Slime flux 


5. 50% fixed copper and Bordeaux mixture 


940~IX-4 
Page 4 


940-IX-5 
Page 4 
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Answer Sheet for Test 
on 


CONTROLLING ROOT DISEASES 
1. 75 - 95 degrees 
2. Methyl bromide 
3; Carbon bisulfide 
4. Nematodes 


5, Sterilize 


940-IX-7 
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Answer Sheet for Test 
on 
CONTROLLING DISEASES AFFECTING THE ENTIRE PLANT 
1, DDT 
2, Chloropicrin 
3, Western 


4, Zineb 


5. Miticide 


Agricultural Education 940-IX-8 
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Answer Sheet for Test 
on 
CONTROLLING LAWN AND TURF DISEASES 
i. Iron 
2, Zineb, Captan 
3, Needed 


4, Handpick 


5. Irregular-shaped 


940-IX~-9 
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Answer Sheet for Test 
on 
IDENTIFYING PLANT AND SOIL INSECTS AND METHODS OF CONTROL 
1. Roots 
2. Pillbug 
3, Nematodes 
4, Caterpillars 
5. Plant lice 


6. Scales 


Agricultural Education 940~-IX-i6 
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i Answer Sheet for Test 
7 on 
NEMATODES 
1. Knot root 
2. Okra 


o: a& Expense 
b. Labor 


4, Crown galls 


5. Fertilizer 


940-1X~11 
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Answer Sheet for Test 
on 
CONTROL OF MOLES, GOPHERS, BIRDS, DEER, AND ANTS 
1. Mole 


2. Baiting 
Trapping 


3, Starling 
4, Fencing 


5. Closed 
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Teaching Materials Center Page 4 


Answer Sheet for Test 
on 
CONTROLLING WEEDS 
1 Gloves 
2. Hoe 
3. Sunlight 
4. Chemical 


5. Water 


940-X~1 
Page 4 


Answer Sheet for Test 
on 
PRINCIPLES USED TO PREVENT PERSONAL INJURY 
1, Legs 
2. Changes 
3: Blasting 


4. Moisture, insects 


5, Pulley 


Agricultural Education 940~X-2 
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Answer Sheet for Test 
on 
SELECTION AND MAINTENANCE OF HORTICULTURAL HAND TOOLS 
1, Scoop 
2, Level 
3. Fan-shaped and rectangular 


4. 6" 


5. Metal bow 


940-X-3 
Page 7 


Answer Sheet for Tesv 
on 
MAINTAINING SMALL POWER EQUIPMENT 
1, Tension, wear 
2: Operator 
3 Grease, oil 


4. Gasoline 


5. Preventive 


Agricultural Education 
Teaching Materials Center 


Answer Sheet for Test 
on 
OPERATING AND MAINTAINING LAWN 
MOWERS SAFELY AND EFFECTIVELY 


1. a Reel 
b. Rotary 
c. Sickle bar 
2. Scalping 
3. Cutter bar and knife 


4. Leaves 


5. Smothers the grass 


a} 


Answer Sheet for Test 
on 
OPERATING ROTARY TILLERS SAFE LY AND EFFECTIVELY 
l. Tine 
2. Power 
3: Depth bar 


4. Rear tine 


5. Disengaged 


940-X-4 
Page 7 
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Teaching Materials Center Page 6 
<> 
“> 

Answer Sheet for Test 
on 
OPERATING GARDEN TRACTORS SAFELY AND EFFECTIVELY 

1. 31/2-10 

2, Belt, automotive 

3. Jackshaft 

4, Rubber tires 

Ee 940-XI-1 


Page 4 


Answer Sheet for Test 
on 
INTRODUCTION TO HOME LANDSCAPING 
1. Mechanized 
2. Balanced 
3. Plants 
4, Garden 


5, Space 


Agricultural Education 940=XI-2 
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<> 
Answer Sheet for Test 
on 
SELECTING A SITE 

1. General location 

2. Zoning 

3. Homeowner 

4, Corner 


5. Drainage 


940-XI-3 
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Answer Sheet for Test 
on 
SCHEDULING LANDSCAPE DEVELOPMENT AND BEGINNING PLANS 
1. Walks, drives 
2. Trees 
3. Privacy, temperature 
4, Expense 


5. Site 


Agricultural Education 940-Xi~4 
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3 Answer Sheet for Test 
He on 
i: ANALYZING PROBLEMS AND DETERMINING NEEDS 


1. Beauty 

2, Site 

3, a, Suitability 
b. Function 
c. Economy 


d. Beauty 


4, Mass, color, texture 


: 5, Property 
940-XI-5 
: Page 4 
Answer Sheet for Test 
on 
DEVELOPING THE LANDSCAPE PLAN 
1, Access to property 


a 
b, General living area 
c. Work space 
d, Place for private living 
2. a. East Texas 

b. Coastal Plains 

c, Central Texas 

d. Texas Plains 

e, Southwest Texas 

f. Western Texas 


Agricultural Edacation 940=XI-6 
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Answer Sheet for Test 
on 
SELECTING PLANTS 


Annual, perenntal 


Watering 


Australia 


12, 25 


Medium 


False 


False 


True 


False 


True 


940-XI-7 
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Answer Sheet for Test 
on 
GRADING, DRAINAGE, AND LANDSCAPE STRUCTURES 


Agricultural Education 940-Xif-. 
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Answer Sheet for Test 
on 
DEVELOPING PERSONAL TRAITS 


1, a. Knowledge of self 
- Knowledge of people 


oF 


¢c, Knowledge or product 
2. a. Promotions 
b, Dollars (profits) 


3: a Experience (learn by doing) 
« Observing others 


oF 


4, Analyze each sale or failure 


5. a. Diligence 
b, Perseverance 


% 7 
| 940-XII~2 
P| Page 6 
Answer Sheet for Test 
on 
DISPLAYING 
1. Floor window 
2. Bulk 
3. Relationship 
“ 4, impulse 
mas 
rar 5. Bin 


Agricultural Education 940-XTI-3 
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Answer Sheet for Test 


on 
ADVERTISING 

PART I: PART II: 

1. Point of sale 1. a, Effectiveness 
b. Cost 

2. Impulse c., Coverage 

3. T.V. 2. Any three of these: 
a, Newspaper 
b. Television 
c, Radio 
d. Handbillis 


e. Direct mail 
f. Road signs 


Gah 
i 
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Answer Sheet fer Test 
on 
LABE LING AND PRICING 


Work: 


To the teacher: Mark-up is based on selling price. fn other words, $1.00 is 50% of 
$2.00. Therefore, the percent mark-up is 50%. 


Answer: 50% 


Agricultural Education 940-XTI-5 
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Answer Sheet for Test 
on 
UNDERSTANDING THE CUSTOMER AND MAKING SALES 
1. Attention 
2. Price 
3, 48 


4, Discouragement 


5. Misrepresent the facts 


VT 001 143 
National Standard Check List for Teaching Home Safety. 


Joint Saf Comm of the Amer Vocat Assn and Nat Saf Counc, 
Pub Date - Jun65 
MF AVAILABLE IN VT-ERIC SET 6p. 


*SAFETY, “ACCIDENT PREVENTION, *HOMEMAKING EDUCATION, *CHECK LISTS, 
UNITS OF STUDY (SUBJECT FIELDS), TEACHING AIDS, 


This checklist is designed to be used by students in evaluating 
safety practices in the homemaking laboratory under the sections 
(1) When I Sew, (2) When I Iron, ?3) When I Wash Clothes, (4) When 
I Cook, (5) When I Use Electric Appliances, (6) For Safe Wiring, 
(7) For Safety Underfoot, (8) For Safe Storage Areas, (9) To Avoid 
Fire Hazards, (10) In Case of Fire, (11) Miscellaneous Safety Tips, 
and (12) For Safe Use of Products, Each sentence in each section is 
stated as a correct procedure to which the student responds, I do 
always, sometimes, never, or no opportunity by circling the letter 
A, S, N or 0, Spaces are provided at the end of each section for 
adding other practices or conditions which wil! improve safety. (FP) 
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Seren &. Yitene, FES 
= NATIONAL STANDARD CHECK LIST FOR TEACHING HOME SAFETY 
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Te 


Prepared by the Sub Committee of the Joint Safety Committee of the 


AMERICAN VOCATIONAL ASSOCIATION and NATIONAL SAFETY COUNCIL 


U.S. DEPARTMENT OF HEALTH. EDUCATION & WELFARE 
OFFICE OF EDUCATION 


(Name) 


THIS DOCUMENT HAS BEEN REPRODUCEG EXACTLY AS RECEIVED FROM THE 


(Date) 


PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
STATED 00 HOT WECESSARILY REPRESEMT OFFICIAL OFFICE OF EOUCATION 


POSITION OR POLICY. 


HOW DO YOU FEEL TODAY? 


Are you relaxed? Rested after a night of adequate sleep? 
Are you free from anger, resentment or worry? Do you 
think through jobs before beginning them, and organize 
working materials efficiently? If so, you are well on the 
way toward being an effective worker wherever you are 
—and more likely to finish your job without having an 
accident. 


There are approved methods of working and safe pro- 3 
cedures for using space and equipment in the rooms of ! 
homemaking departments. These practices have appli- | 
cation in the home. This check list has been designed to ; 
help you evaluate your safety practices as you work to- $ 
gether in acquiring homemaking skills in your home- j 
making courses. " 


CHECKING PROCEDURE 


Draw a circle around the appropriate letter, using the 


{dikiwing letter scheme: 
> 


S ae 
© 
ia WHEN ! SEW 
1 DO 
ASNO 1}. Put pins and needles in pin cushions — never in 


my mouth, clothes or in furniture. 
2. Keep sharp objects out of my lap. 


3. Pass sharp objects to others with the handle first 
— never toss them. 


4, Store scissors and other sharp objects in holders 
or in a secure place. 


ASNO_ 5. Keep fingers away from the path of the sewing 
machine needle. 


ASNO 6. Use slow speed on electric sewing machine while 
learning to operate it. 

ASNO_ 7. Know how to operate emergency release on 
electric sewing machine. 


ASNO_ 8. Make sure cord is placed so it does not rub 
against motor belt when sewing machine is in 
use (unless machine has concealed belt). 


AS NO 9. Use care not to touch hot light bulb (if it is not 
boa] shielded). 


XS NO 10. Arrange electric cord of machine on the floor so 
it will not cause anyone to stumble. 


© 
= NO 11. Turn off motor when sewing machine is not in 
ae use. 


ASNO 122. Close sewing machine carefully to avoid damag- 
ing electric cord. 


In the spaces provided at the end of each section, add : 
other practices or conditions which will make your depart- 3 
ment and home a safer place. 


N — Never 
O—No opportunity 


ASN O 13. Keep drawers and door of sewing machine closed 


to avoid bumping. : 
ASNO lM. Avoid putting excessive weight or pressure on | 
sewing machine leaf. 
ASNO 15. 
ASNO B&B. 
WHEN I IRON 
1 DO 
ASNO 1. Use a well-balanced, rigid ironing board. 
ASNO 2. Keep my hands away from the hot area of the 
iron. 
ASNO__ 3. Place hot steam iron on its heel when not in use. | 
ASNO 4. Use non-combustible or treated ironing board. 
ASNO 5. Know how to operate safety release on ironer. 
ASNO 6. Check safety release on ironer before starting to i 
iron. 
ASNO_ 7. Have safety release repaired immediately if it ‘ 
is not operating. 


ASNO_ 8. Disconnect iron or ironer at the outlet when called 3 


away from ironing. : 
ASNO 9. Release ironer roll when equipment is not in use. 


ASNO 
ASNO 


1). 
12. 


ASNO 10. Position iron firmly, when rearranging clothes, 


to avoid dropping on the floor. 


IDO 
ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 
ASNO 


13. 


14. 


1$. 


16. 


17. 


18. 
19. 


WHEN | WASH CLOTHES 


. Wear rubbers or rubber-soled shoes if floors are 


damp when using electric laundry equipment. 


- Know how to operate emergency releases on 


laundry equipment. 


. Check safety release on wringer before starting 


to wash, and have it repaired immediately if not 
operating. 


. Make sure hands are dry before connecting or 


disconnecting electrical laundry equipment or 
touching light switches. 


. Check to see if safety lid shuts off washer when 


lid is raised (if automatic washer has this feature). 


. Check to see if safety door shuts off dryer when 


door is opened (if dryer has this feature). 


. Test temperature of hot water from faucets cau- 


tiously before putting hands in it. 


. Avoid carrying loads of clothes £0 hig I cannot 


see where I am walking. 


. Make sure appliance cords do not get damp under 
normal 


use. 


. Follow manufacturer’s directions for proper re- 


moval of lint from dryer. 


- Have motors of laundry equipment cleaned if 


they have collected lint and oil. 


. Make sure permanently connected electrical laun- 


dry equipment was properly grounded at the 
time of installation (before using it the first time). 


If circuit breaker on automatic washer operates to 
step automatic washing, wait for motor to cool 


before starting. 


Check to see if load of clothes is evenly balanced 
in washer. 


Make sure washer is not subjected to below 
freezing temperature as water in valves and 
pump can freeze and cause damage. 


Turn off water on inlet hose when automatic 
washer is not in use. This avoids pressure which, 
in time can freeze and cause hose to burst. 


Have a light over washer so I don’t work in a 
shadow. 


2 


IDO 
ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 
ASNO 


ASNO 
ASNO 


ASNO 
ASNO 


ASNO 


1}. 


12. 


13. 


25. 


WHEN I COOK 


. Use flat-bottomed and well-balanced cooking 


utensils. 


- Handle enamelware carefully — if cracked or ; 


chipped, flakes of the vitreous enamel can get % 
into food. 


. Never set hot glassware on cold or wet surfaces. § 
. Avoid using ceramicware if the glaze is cracked 


—~ dirt, fat and moisture may be absorbed and 
create an unsanitary condition. 


. Avoid using inexpensive sheet tin-plated utensils 


which have sharp corners and raw edges exposed. 


. Turn handles of cooking utensils inward on top 


of range (but not projecting over other lighted 
burners or pilot light) and on work areas so they 
will not be knocked off and contents spilled. 


. Handle hot pans with dry pot holders or mitts — 


never a dish towel. 


- Check handles of utensils to be sure they are se- | 


curely attached. 


. Drain cooked foods by holding kettle with one 


dry pot holder and the cover with another holder. 


. Remove lid from hot cooking utensil by lifting 


the far side first so steam is directed away from 
me. 


Avoid carrying pans filled with hot food or liquid“ 
across the kitchen. 

Have working area on each side of surface units 
for easy serving — also to avoid tipping and spill- 
ing contents of utensils while cocking. 


Reduce heat under utensils as soon as cooking 
temperature has been reached. 


. Fill pan only one-third full of fat when deep- 


. Dry food thoroughly before deep-fat frying so 


water will not cause fat to spatter. 


. Use kitchen tongs to turn frying food or to remove 


food from hot water. 


. Watch fat carefully, or set thermostat when frying 


to prevent over heating. 


. Keep knives sharp so strong pressure is un- 


necessary. 


. Use knife with sharp edge away from body. 
. Wash and dry knives separately. never leaving 


them in the dishpan or under water. 


. Store knives carefully, preferably in slotted racks. 


. Use proper opener for cans, jars and other con- 


tainers — never a knife. 


. Use a can opener that leaves a smooth ae | 
. Work slowly when opening a vacuum can with a 


key to prevent snapping of the sharp metal band, ‘ 


Dispose of sharp metal and hroken dishes or 
glasses in well-wrapped package. 


t 
Rare : . one 


| 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 
ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 
ASNO 


ASNO 
ASNO 
ASNO 
ASNO 


26. 


27. 


29. 


31. 


32. 


33. 


34. 


35. 
36. 


37. 


38. 


39. 


40. 


4). 


Follow manufacturers’ directions carefully when 
using pressure cooker, bakeware, electrical ap- 
pliances, etc. 


Use a rubber scraper in the electric mixer bowl 
when the mixer is operating, never a metal or 
wooden spoon, fork or spatula. 


. Use a stomper, not my fingers, for pressing food 


into chopper. 


Keep a vent tube of a pressure cooker open — if 
clogged, use a cleaning wire to open it. 


. Stand to one side when lighting a gas oven — 


first opening the oven door for a few minutes, 
then lighting match before turning on the gas. 


Have the oven thermostat checked if cakes do 
not bake in the time specified by the range 
manufacturer. 

Have kitchen arranged so large appliances and 


equipment do not protrude and cause bruises or 
falls. 


Keep work surfaces orderly during preparation of 
food. 


Close cupboard doors and drawers carefully, and 
keep them closed when not in use. 


Read directions before using pressure canner. 
See that gauge, safety valve and petcock of pres- 
sure canner are operating properly. 

Use standard glass containers especially made 
for home canning. 


Pack jars loosely in pressure canner or water 
bath canner. 


Always lift far side of cover of pressure cooker 
or canner to allow steam to escape safely. 

Use tongs when removing jars from canner. 
(Check tongs first to be sure they are in good con- 
dition.) 

Never can by oven method because of danger of 
explosion. 


42. Melt paraffin in a double boiler to prevent over- 


heating. 


43. Wear well-fitted tailored garments when cooking 


44. 


~— never loose-fitting clothes with flowing sleeves 
or ties, or projecting pockets and bows which 
might catch on equipment. 


44. Wear canvas work gloves when rearranging the 


freezer or handling dry ice. 


. Have adequate lighting over all work centers. 


WHEN I USE ELECTRIC APPLIANCES 


IDO 
ASNO 


1. 


Choose equipment which complies with the 
safety standards of Underwriters’ Laboratories. 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 


ASNO 
ASNO 
ASNO 
ASNO 


ASNO 


ASNO 


10. 


11. 


12. 


24. 


28. 


. Check type of current recommended for oper-} 


ating equipment before connecting it the first 
time to avoid overheating and damaging appli-} 
ance. 


- Dry hands thoroughly before connecting or dis- 


connecting electrical equipment. 


. Never plug in more than one appliance with a ¢ 


heating element on the same circuit unless an 
electrician has certified that the wires are large ; 
enough to accommodate the current of both ap- 

pliances. 


. Never connect electric appliances when standing 3 


on a wet surface or if perspiring excessively. 


. Plug cord in appliance first, then in wall] outlet — 


to prevent sparks and arcing of terminal pins, 
and to lengthen the life of the appliance. : 


. Arrange cord so there is no danger of stumbling # 


over it while appliance is connected. 


. Always disconnect cord from wall outlet before 


removing from appliance — otherwise a “hot” 
plug will be exposed. 


. Grasp plug rather than cord when removing from 


outlet or appliance, holding plug firmly and pull- } 
ing gently. 4 
Avoid using small appliances in area where they ‘ 


could accidentally fall into a sink while connected. # 


Disconnect small appliances when not in use to : 
avoid danger of shock or of accidentally touching 3 
“on” switch. : 


Never let cord dangle — appliance might be @ 


pulled off working area. 
Replace electric cords when noticeably worn. 


. Never plug appliances into light sockets —light- 7 


ing wiring is not made to carry current necessary 
to operate applianres. : 


. Consult appliance instruction book for special ; 


safety precautions and directions for use. 


. Always disconnect any appliance with exposed § 


coils before cleaning. 


. Never put heating unit, motor or cord of electric 3 


appliance in water as this may cause a short. 4 
(Electric skillets indicate up to what point they 
may be immersed in water). 


. Always unplug an electric pressure pan before 


putting it in water. 


Disconnect at outlet appliances with exposed coils 3 
and allow to cool before cleaning. 


. Allow hot appliances to cool before storing. 
. Never knot appliance cord or bend sharply. 
. Cool waffle and sandwich grills open. 


. Never use an electric cord if the plug is loose or 


a screw or bolt has fallen out. 
Avoid getting batter or liquid into mixer mech- 
anism. 


Make sure refrigerator operating mechanism is : 
kept clean. (Check directions provided by man- @ 
ufacturer). 


ASNO 2, Keep forks out of electric toaster. 

ASNO 27. Avoid shaking toaster upside down — remove 
crumbs from bottom by emptying crumb tray. 

ASNO 2. Have defective appliances repaired before next 
use, 

ASNO 29. Inspect all cords regularly for frayed or cracked 
insulation and replace promptly. 

ASN O 30. Have adequate storage space for small appliances 
when not in use. 

ASNO 431. 

ASNO 92. 

FOR SAFE WIRING 
IDO 

ASNO 1. Avoid overloading of circuits. 

ASNO  <. Protect all electric circuits with propor sized fuses 
(usually 15 ampere) or circuit breaker. 

ASNO_ 3. Never use a penny to replace a fuse temporarily 
—~ the fuse is a safety valve and blows out to warn 
of dangerous overloading in the wiring system. 

ASNO 4. Keep spare fuses of proper size on hand. 

ASNO_ 5. Keep a candle or flashlight near the fuse box to 
supply handy working light. 

ASNO_ 6. Know how to change a fuse. (Cut off electricity 
with main switch; stand on a dry board: be sure 
hands are dry.) 

ASNC 7. Connect at one time lights and appliances totaling 
no more watts than fuse is rated (15 ampere fuse 
for 1800 watts — 20 ampere for 2300 watts). 

ASNO_ 8. Know how to reset a circuit breaker. if used in- 
stead of a fuse. 

ASNO_ 9. Keep door closed on fuse or circuit breaker box 
to avoid burping and to keep dust from collect- 
ing inside box. 

ASN O 19. Have wiring repaired when lamps flicker, plugs 
loosen in wall sockets, or switches fail. 

ASNO 11. Have wiring checked before installing new ap- 
pliances which draw heavy current. 

ASNO 12. Make sure any wiring addition, repair or alter- 
ation is done by a reliable electrician who will 
arrange for inspection and produce a certificate 
of approval. 

ASN O 13. Connect each major plug-in appliance to its own 
branch circuit fo’: best opérating results. 

ASN O 14. Locate electrical outlets so cords cannot drop in- 
to sink or bathtub. 

ASN O 15. Avoid using extension cords whenever possible: 
if this is necessary, check to be sure extension is 
the correct gauge wire for appliance used. {As- 
bestos-insulated cord for heating appliances, 
heavy-duty cords for tools, moisture-resistant 
cords for equipment in damp locations). 

A%NO 16. Use cords listed by Underwriters’ Laboratories. 
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18. 


27. 


28. 


29. 
30. 


2. 


Never string cords across work areas or traffic 


lanes, across radiator, over pipes or hooks, q 


through doors or under rugs, or in any 


place where they are subject to wear or damage. { 


Never run cord over a steam pipe or wrap around 3 


a warm appliance because ‘he insulation may be- 
come scorched and eventually crack. 


tape repairs on cords. 


. Never twist or knot a cord a3 there is danger of 


breaking the wire or the insulation. 


the insulation. 


Never tack cords to the wall--use insulated 
staples, 


. Have defective light switches repaired promptly. 
. Keep cover plates on outlets and switches. 
. Keep water away from electrical outlets. 


Never stick anything (such as a hairpin) into a 
wall socket. 


Never turn on lights or a motor switch while 


touching a metal stand, pipe or other grounded 2 


metal. 


Use weatherproofed wire, sockets and outlets for 
all outdoor electrical equipmert— never house- 
hold exte.1sion cords. 


FOR SAFETY UNDERFOOT 


. Keep bare floors in good repair and free from un- 
even or rough areas, loosened tiles, wide cracks, F 


etc. 


Repair or replace floor coverings which have 
tears or holes, or loose frayed or curled edges. 


. Wipe up spilled liquids, foods, grease, etc. from 


floors promptly. 
centers where liquid may be spilled. 


other articles dropped on floors. 


. Keep out of traffic lanes any objects which are 


likely to tip or be stumbled over. 


off the floor so they will not cause anyone to 
stumble or trip. 


. Always rinse floors before applying self-shining 3 
water-base wax so wax will not become soft and 
smeary from traces of soap, detergent or other 3 


cleaners. 


apply polishing wax in a very thin coat and buff 
thoroughly. A bright shine is a safety sign! 


. Avoid using frayed cords or making temporary 


. If electric cords are stored in a drawer remove ; 
sharp-edged tools or knives which might damage j 


. Keep floor cloths or paper towels near all work @& 


. Pick up hairpins, rubber bands, paper clips and 


. Keep toys, sewing boxes and other small articles 


. Follow directions when using wax — for example, a 


t 


10. 


1. 


12. 


13. 


14, 
15. 


Apply a good quality wax 1.ade by a dependable 
company. 


Use a dry dust mop, never an oiled or chemically 
treated one because oil softens wax and makes 
it smeary. 


Use a non-slip device under small rugs — rubber 
pads, a rubberized coating, etc. 


Provide adequate and permanent lighting in dark 
storage areas. 


FOR SAFE STORAGE AREAS 


1 DO 

ASNO _ 1.4 Store heavy objects on lower shelves. 

ASNO_ 2. Store equipment and supplies as close as possible 
to work area in which they will be used to avoid 
unnecessary carrying of heavy articles. 

ASNO_ 3. Hav- sturdy stepladder or safe stepstool handy 
for reaching high places. 

ASNO_ 4. Close cupboard doors and drawers immediately 
after use. 

ASNO_ §. Keep food in tightly covered containers and in 
racks or bins off the floor away from insects and 
rodents, 

ASNO_ 6. Clearly label any poisonous materials or danger- 
ous compounds such as lyes, bleaches, insecti- 
cides, etc. and store in locked cupboard or on 
shelf away from other supplies and out of reach 
of children. 

ASNO_ 7. Have shelves sufficiently strong to hold stored 
material without sagging or collapsing. 

ASNC¥ 8. Fasten shelves securely to walls. 

ASNO_ 9. Keep ail questionable materials out of reach of 
small children. Many common household prod- 
ucts are dangerous when inhaled, absorted 
through the skin, and some even poisonous when 
swallowed. 

ASNO 10. Never store aerosol containers near a heat source 
or ir an unusually warm area as container can 
burst. 

ASN O 11. Store bousehold cleaning and maintenance prod- 
ucts away from food items. 

ASNO 12. Medicines should be kept in a cabinet, locked 
and out of reach ot children. 

ASNO 13. Separate medications used externally from in- 
ternal medicines in the cabinet, or place in 
separate cabinets. 

ASNO &. 

ASNO 135. 

TO AVOID FIRE HAZARDS 
IDO 
ASNO 1. Keep storage areas free of flammable fluids, 


paper, rags, etc, 
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2. Store flammable fluids, such as kerosene and gas- 3 
oline, outside in clearly labeled and approved gm 
fire-safe metal containers (never in glass). 

3. Discard oily rags or oily furniture polish cloths in @ 
covered metal containers. 


4, Remember never to leave rubbish, kindling, 
paints, turpentine, etc. near furnace or stove. 


. Provide covered metal cans for ashes from fur- } 
nace or stove — never wood or paper boxes. 


an 


6. Wrap up dust from vacuum cleaner or dustpan, : 
flour, or uncooked cereals and dispose of in { 
garbage — never throw into open fire because ; 
dust is explosive. 


7. Never use flammable cleaning fluids indoors. 


8. Never allow even a small amount of gasoline to 
be exposed in a room or other confined space. 


9. Start wood and coal fires without the use of | 
kerosene. 


10. Never quicken fires with kerosene. 


11. Keep wicks and burners clean and in good con- 
dition on kerosene lanterns, heaters, stoves, etc. 
(An explosion may result from a defective wick 
that does not fill the wick-tube section). 


12, Use quick drying paints containing volatile sol- 
vent only in well-ventilated rooms. 

13. Burn paint rags or place in a covered metal can 
immediately. 

14, Never place a can of paint on a stove to heat — 
put it in a pan of hot water. 

15. Use a paint remover only in well-ventilated areas. 


16. Keep lighter-fluid in a closed container of not 
more than four ounces. 


17. Store and use lighter-fluid away from sources of 
ignition. 
18, Never pour gasoline in an enclosed space. Use 


a funnel when pouring from one container to 
another to prevent spillage. 


19. Never filter gasoline through a chamois. 
20, Keep gtease containers away from the range. 
21. Store matches in a tightly-closed metal container. 


22. Put out lighted matches and place in ash tray or 
non-flammable receptacle—-never in a waste 
baske: or rubbish container. 


23, Locate towel racks away from range so towels 
cannot fall on heating units or burners. 


24. Have gas range located away from window to 
avoid danger of curtain blowing over burners 
and catching fire. 


25. Clean oven and broiler pan regularly to prevent 
accumulation of grease. 


26. Have repairs made promptly on defective equip- 
ment, chimneys, stovepipes, etc. 


27. Use hot water to thaw frozen pipes, never a blow 
torch or open flame. 
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28. Make sure small stoves and electric heaters are 
not placed where they can tip over. 


29. Keep electric lamp bulbs (when lighted) away 
from walls, stored clothing, curtains, or flam- 
mable material of any kind. 


30. Never cook or work around a fire when wearing 
a fluffy sweater or other flammable garments. 


31. Keep fire extinguishers in homemaking depart- 
ments and choose those recommended for all 


types of fires (wood, oil, live electrical equipment, 
etc.) and tested by Underwriters’ Laboratories. 


32. Have fire extinguishers inspected at least once a 
year and follow manufacturers’ instructions for 
I 


33. 
34. 
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IN CASE OF A FIRE 


1, Know the location of the nearest fire alarm box. 
2. Know how to phone for the Fire Department. 

3. Remember the location of the quickest exits. 

4. Close any door which will tend to confine the fire. 
5. See that everyone is out of danger. 


6. Know where fire extinguisher is located and how 
to operate it. 


7. Never try to fight a fire in a room filled with 
smoke — the fumes and lack of air are dangerous. 


8. Never try to enter a room where much fire is in 
evidence. 


9. Remember that a woolen blanket or other heavy 
covering will help to smother a small fire. 


10. Keep pound boxes of inexpensive baking soda 
ready for use in the kitchen. 


11. Use soda instead of water for grease, oil, paint, 
varnish, and similar fires because water spreads 
such a fire. (Instead, dust on soda, which smothers 
the flames physically and chemically with car- 
bon dioxide gas). 
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12. Smother grease fires in cooking utensils with a : 
pan cover handled by a long fork, or by throwing 
soda on the blaze, 7 


13. Fight broiling pan fire by first turning off oven 
and then throwing handfuls of soda on the blaze. } 


14. Throw soda on fire in ash tray, waste basket, up- 3 
holstered furniture,, etc. 


18. 
16. 
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MISCELLANEOUS SAFETY TIPS 


1. Know the location of water, gas and electric sup- : 
ply shut-offs. 


2. Have a first aid kit available with supplies con- 
stantly replenished. 


3. Know elementary first aid. 


4. Avoid indoor use of toxic cleaning fluids such as 3 
carbon tetrachloride. 


5. Remember never to use a lighted match to find 7 
a gas leak ~~instead call the gas company, ex- ; 
tinguish all flames, open windows—and get 3 
out of the building if the odor of gas is very j 
strong. 


6. Use lead-free paint on indoor surfaces. 


7. Wear low heels when working in and around the 
home, 


8. Do household reaching and climbing on a steady, : 
sturdy stepstool or ladder with treaded steps, i 


9. Remember never to put hand inside a radio or + : 


television set. 


10. Avoid allowing water from the shower to splash 3 
on a bare light bulb. 


iI. Use a pronged prier for removing nails or tacks. 3 


FOR SAFE USE OF PRODUCTS 


1. Always read iuwel before using household clean- 
ing products, insecticides and medicines. Follow 
directions on the label. 

2. Always return products to safe storage area 
after use. 

3. Keep poisonous products in their original con- 
tainers with labels intact. 

4. Do not combine cleaning agents unless label 
directions i *icate that it is safe to do so. 

5. Before discara , an aerosol container, hold the 
valve open until all contents and gas have 
escaped. Place empty container in the trash, 
never in a fire or incinerator. 
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6. Lispose of empty containers and unused pér- 
tions. Flush unused portions down the drain, 4 
riuse out containers and put them in the trash: 


7. When using insecticides remove or cover food 3 


and water containers. Avoid inhaling sprays or 4 


dusts, wash immediately if spilled on the skin, 
and thoroughly wash hands when finished. 


8. Never spray aerosols near an open flame. 
9. 
10. 
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The purpose of this guide is to assist vocational agriculture 
teachers and students in planning and evaluating work experiences 
in milk pages businesses. It was developed by a teacher 
educator in consultation with a dairy science professor for use in 
a 50-hour placement activity. Forty-two learning experiences are 
listed under ice cream, cheese, milk, and butter processing. A 
space is provided for the employer to check satisfactory completion 
of each experience. Single copies of this document are available 

wi thout reba from Agricultural Education Department, Clemson 
University, Clemson, South Carolina 29631. (JM) 
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Development Group_ Teacher educator & professor of ~dairyins : 
Level of Group State 


Method of Design, Testing, and Trial wW/A 


(3) Utilization of Material: 


Appropriate School Setting High school agriculture 
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- Geographic Adaptability ~ South Carolina 
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FOREWORD 


This outline consists of Some of the experiences the student 
— get in milk processing plants which make ice cream, cottage cheese, 
creamery butter and market fluid milk. Some plants ag also manufacture 
other products such as whipping cream and coffee cream. 

Just how much the student learns through these experiences 
will depend on his interest in the technical aspects of the various 
processes, If it's a matter of sareing in so many hours in an ice 
cream plant he will likely learn little. On the other hand, if he 
observes, asks questions, gathers information and studies, his experi- 


ence will likely be profitable. 


The student should have his employer or plant superintendent 
to check (4 the experiences and activities as they are satisfactorily 


completed. 


MAKING ICE CREAM 
Check : 
Kind of Experiences Performance 
1. Preparing ingredients (mix) for making ice cream 
2- Pasteurizing the mix 
3. Freezing the mix 


4 4, Packaging 


; 5. Storing or hardening 


7- Sanitation and maintaining equipment 


-_ 6. Marketing ice cream 
| : MAKING COTTAGE CHEESE 
7 1, Pasteurizing skim milk 

2. Cooling to desired temperature 

3. Adding culture to form curd 

4, Cutting curd 

5. Heating curd to desired firmness 

6. Determining firmness 

7. Draining whey 

8. Washing and draining 

9. Packaging 


10, Sanitation and maintaining equipment 


ie MARKETING MILK 


q ; 1, Hauling milk 

2. Examining for flavor and odor 
' 3. Testing for butterfat, etc. 
4, Filtration and clarification 
5. Cooling 


6. Standardization 


10. 


Check 
Performance 
Homogenization 
Pasteurization 
Cooling 
Bottling (paper container) 


Storing 
Retailing 


Cleaning equipment 


MAKING CREAMERY BUTTER 
Separating milk to cream with approximateiy 40 % butterfat 
Checking crean for acidity and adding neutralizer if needed 
Pasteurizing cream 
Adding color to cream if needed 
Cooling cream 
Churning 
Draining buttermilk and washing fat with water 
Adding salt 
Testing for moisture, butterfat and curd 
Washing, chilling, and crystallizing butter 
Wrapping and packaging 


Cleaning equipment 
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Spice up Your Teaching with Variety. 


Kelsay, Evangeline 

Kentucky Univ., Lexington 

Pub Date - Aug 

MF AVAILABLE IN VT-ERIC SET 72p. 


*TEACHING TECHNIQUES, *TEACHING METHODS, *PROBLEM SOLVING, 
*AUDTIOVISUAL AIDS, *HOMEMAKING EDUCATION, 


Teaching techniques and suggestions for their use are presented to 
improve home economics teaching. They were compiled by graduate 
supervision class memb2rs and resource persons, Content areas are 
(1) Understanding and Using Problem Solving, (2) Understanding and 


Using Teaching Techniques, (3) Understanding and Using Audio-Vi 
Aids, (4) Teaching Techniques, (5) Audio-Visual Mids an (6) 
Factors to Check in Evaluating Depth Teaching. Specific techniques 
such as group dynamics, case studies, interview, anecdotal record 
demonstration, field trip, dramatics, games, and supervised study 
are presented with description, organization, appropriate use 
areas, examples, advantages, and disadvantages for each arranged in 
parallel columns. A bibliography is included. CMS ) 
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a Graphics eseaeeeeeeoeoeaeeeoeeseeeaeeeeanesesoeseea ee Peeoeenenea eee 
e Diagrams OOOSCeeeePeSeeeseeFeSoseseeeCeeseeeeeeeoeeeanntes 
@e Graphs SCCCHCHSSEC HR Set eeeteaePSoseoseseeGSeseeeoeeeeeePeeeeoennesd 
. Pasters 


Charts @eoeeecesoeueenesteeaeet OOF 400088 8HF00290088 888888888 
@e Flip Charts @aeeeaeaeaepeseoovoeaeaeaeaeaeaeaea ee eaeeenaeeeoeeaeaeaseneeaen @ 
. Cartoons 


PSOSHSHHHSEHSESTHSSESHSSSEMHSOHHHESHEHCHHOHO SHEESH ESBHEET OBE 


Photogrephs and Pictures eeeepeotaovaeeeoeaeaeeneaeaeaeoesneneeeoe 
Duplicated tlaterials SQeeoseePeaeeoeeeoeeeeeeeeeaeaeoeaeored 
10, Bulletin Doard, Tackboard 
11. Flannel Board 
12, Magnetic Board 
13, Chalkboard 
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C, Projection iaterials 

Filnstrirs 
Slides CTCCHCCSCSCSCHC ET SCTSECT ECT ERECT HCFRECHETECHCSCHBSCCHAECHCBAEHCHCSECHEE 55 
Opaque ~ro jections COSHH SHEHCSHEERSEHCHCSE EHC BEBEHCEHC HOHE HH ES 55 
Overhead 2¢o jections FCOHOSTSTHHFHHOHSCHESHEHEEHEHREHSCEHEBIC 56 
lotion :iectures @eeseteeca Case ergeeoee*. $CCCHOCECR ECC HRGECSE 57 
ther Audio-Visual “ids 


SCPSFTHSSCHSTEHETHEHSHR ESE SCHESEHHESECHEHCHEHEHCSECECHEHHEHHHCTEEHHESE 55 
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6 Tape Recording OCRST SHOOT HEH THSHEHE EE HSCHR OEE BEHHHEEEHHR ES o 
* Television SPECS SCHCSHFSHSHSOHHSEFCHEEHETEHREOHCHEEESEHEEHCEREHECHEHE ES 59 
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Propgramed Learning CHOCHCHC SHS SCH HREHRHO THEE HSCSCHEHCSCHCE SE HEHCECH HES 69 
E, Reading ifaterials 
i. Text and Leferences COTES CECE HOR HIOHE EHO ORETEOORS 61 
2, Hagazines and Newspapers ..ccocosecccccesevesvcescces Of 
3. Supplementary Reading ilaterials ..ecocccccocceccecses Ol 
@ Library ilaterials CPE COE SHEDS OE CEHEOH ECO EHOEHEEOHOO®E 61 


VII, Factors to Check: in Eva luatins Depth Teaching COeeeO COORDS 62 


VIIT, Bibliograp hy SCHOHHSECCFTEHCHECSHCH RESCH EHEH ESHER THESCHEHR ESCH HRASECTH TECH EEHEBSE 63 


Intreduction 


“Spice Up Your Teaching With Variety" is a publication which uae seen develcped 
“y Classes ia supervision under ths leadership of ics, Evangeliac Melsay durirg 
the summex session at the University of Kentucky in 1958, 1959, aut 196%. It 
is directed to those who guide student teachers, to those who teaci: homemaking 
aud to college students who plan to be teachers. The publicatica includes sone 
Suggested guides to techniques and visual aids which can be used c> improve the 
ceaching of home economics. Improving the quality of teaching can have a great 
influence in preserving our democratic way of life. 


it has been the desire of ail these groups to share the valuable experiences 
gained in this class to all who are engaged in the challenging and satiefy- 
ing task of training young people as home economists. 


Class Members 


Education 261, Summer 1958 


Betty Aldridge Clari: County High School 
Cleota Bolling Franklin County High school 
Agnes Foster Hartford High School 

Ester Kalb Bracken County High School 
Lucy T, Lisanby Georgetown High School 
Mary T. Poe Lees Junior College 

Margie S. Roberts Moreheas High School 

Sarah Tabb Scott County High School 
Inez Toohey Erlanger-Lloyd High School 
Elizabeth Watson Winchester High School 


Education 261, Summer 1959 


Gertrude Hauselman Campbeli County High School 
Wilma Holland Bristow High School 

Pauline Jones Ventura, California 

Edith H, Merritt Tollesbors High School 

Mary D. Pierce Clinton County High School 
Risse Sharpton Bellefontaine, Ohio 

Marie Young Christian County High Sckocl 


Education 657, Summer 1961 
Barbara A, Carlisle Leestown Jr. High School 
Education 687, Summer 21964 


Louise Alton Bennett North Hardin County High Schoo} 
Mary Alice Lay Union College 
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CYCLES OF ACTIVITIES IN V2AC3iE2 SOLVING 


USING LCCEPTED SOLUTION { 


’ £. Applying in levoratory work, 

3. Undertaking projects ~ FR. home, 
community 

c. Using in solution ef othex ne 
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Lil. FORMULATING CONCLUSICNS 


A. 


zi. SECURING INFORMATION NEEDED TG SOLVE 


Pooling information J 

Summsrizcing iceas relating to problen CLUES. SUGGESTING TUCTUEL 
Accepting or rejecting suggcsted INVESTIGATION 
solutions 
Drawings conclusions 
Stating generalisations 


THE SUBGECT A2EL | 

é&, Noting cecpe of arce 

BR. Becoming interested in 
area 

©. Noting unsclved probicns 

b. Stating the probicns | 
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THE PROBLEH 

&. Demonstrations : 

B. Individual experiments 

C. Trips and interviews ; 
B. Audio-visual aiés 

E. Textdook study 

F. Reference stucy 

G. Teacher enrichuent 


NOTE: 


<i 


EXPLORING £ PROBLEM 
&. fusiysing perts 

B. accelling previous knowledge 
C. Svegestiag solutions 


These "Cycles" are an acaptetion of ones presented at the State 
Conference for Home Econecsics Teechers, August, 1963. 
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State Conference ~ Hone Econorics 
Kentucky - August 1963 


SCGE GUIDES FCR USING 
"CYCLES OF ACTIVITIES IN PRCDLEH SOLVING" 


GENERAL eo . i 


Pupils should be involvecé in carrying ovt all of the cycles, Guiding 
pupils throvgh the cycles of problem solving will vary in length of 
tine needed ~ sometimes it may take less than a rexiod and often +t 
may require rore than one class period, Nore than one cycle may be 
carried ovt at the same time, 


SUBJECT AREA 


Froblens selected sheuld be limited in scepe in accordance with the 
level of the class, the needs and interests of the pupils, and the 
time available, When setting ur the unit the najor problems to be 
considered should be identified cooneratively by teachers and 
pupils, 


EXPLORING A PRCBLET: 


1. 


A problen may be explored by guicing mupils to think of smaller 
probiens cr questions on which tzey need to work in solving the 
greater problen, 

A nroblen ney be exrlored by thinking of goals to accomplish 

in solving the problem, or by setting ur chjectives for the unit, 
Recalling‘ previous knowledge may be accemrlished by the use cf 

a pretest, or by rooling ideas gained from cther units, other 
classes, and prior experience, 

Fornulating hypotheses means suggesting ressible solutiens to 

the problems, (An hypotheses is a hunch, a tentative explanation 
assuned to be correct but not »roven,) 

Additional information needed, how and where to obtain infornation 
shovld be jointly planned by the class and the teacher. (Some of 
the techniques included in this bulletin will aid one in selecting 
ways to go about gathering this acditicnal information.) 


GATHERTNCG EVIDENCE TO SOLVE THE PRCBLEL 


1. 


2. 


Gathering evidence to solve the rroblen may be accomplished by 
the pupils using a variety of ways to secure the needed informa- 
tion, The teacher quides and enriches this activity. 

The nethods used for gathering evidence should be apprepriate and 
purroseful and recognized as such by the pupils. 


FORMULATING CONCLUSIONS 


1. 


2. 


3. 


Recall of evidence may be accomplished by guiding class to pool 
and organize information found, and determine its relevancy an@ 
use it in determining a solution to the problen, 

Accepting or rejecting hypotheses includes comparing evidence 
obtained with their original hypotheses (or tentative solution) 
anc fornulating accepted hypotheses, 

State some generalizations by guiding the pupils to state the 
findings they may use in othe: situations when infornation 
justified it. (Do not generalize on too little evidence) 


USING ACCEPTED HYPOTHESES (laboratory work, home experiences) 


a 
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GENERALIZATIONS 
DEFINED 


A “generalization is a complete thought which expresses an underiying truth, 
has an element of universality, and usually indicates relationships. 


LEVELS OF DIFFICULTY IN GENERALIZATIONS 


The first level is likely to be either a description, definition, analogy, 
identification, or classification, Statements are simple and may meteke Ee 
personal experiences, 


The second level shows relationships among ideas. They may make comparisons 
and include more ideas than on the first level. 


The third level usually explains, justifies, interprets, or predicts. 
Generalizations at this level may be more remote in time or space, They 
often suggest a direction for behavior, 


SEQUENCE OF GENERALIZATIONS 


The three levels of generalizations might be developed during the year or 
they might be one basis for sequence from year to year, The maturity of 
the students determines whether they are likely to be ready for the various 
levels of generalizations in any given topic. 


WHY TEACH GENERALIZATIONS 


We can only transfer what we learn from one situation to another when we 
generalize, Generalizations can help us to integrate learnings and give 
pupils a feeling of continuity from cne unit to another as generalizations 


are applied. In home economics we teach a few general concepts and apply 
them in many places. 


If the pupils are taught to verbalize generalizations in the summary of the 
classroom experience, they are more likely to remember what they have learned 


and to apply their learning to other situations. 


STEPS IN TEACHING PUPILS TO GENERALIZE 
1. After you have planned the generalizations that need to be developed for 
@ specific class you can guide the thinking of pupils through questions, 

2. Lead pupils to point out the differences the similarities among the 
factors in a situation ~ begin to draw conclusions, 

3. Ask pupils to state conclusions orally or in writing to determine areas 
needed to be corrected or re-taught. These conclusions may be tentative 
as generalizations must be based on my experiences. 

4, If students have misconceptions, plan and present additional experiences 
to clarify concept. 

5. Ask for the conclusions of students and accept the kind of statements 
that students are ready to make. The generalizations they state may 
not be stated as you did when you planned, They may not be as broad, 

6. Provide experiences in applying the generalizations, This will increase 
the understanding of them and develop ability to use them. 


GENERALIZATIONS IN TEACHING HOME ECONOMICS 
State Department of Education, November, 1960 
olen 


UNDERSTANDING AND USING TEACHING TECHNIQUES 
What is a Teaching Tcc::nique 


A technique is a teaching method cr procedure used to promote 

pupil learning, In homemaking education we know that several 

types of learning(s) take‘place in every classroom and laboratory. 
Learning of facts, skills, attitudes toward neople and self, are 

among some of the important learnings to be achieved by students 

of homemaking, The presentation of each tyne of learning deserves 
special consideration if it is to be effective, meaningful, applicable 
and xesult in changed behavioxr--the ultimate objective of learning. 


The Importance of a Technique 


It is therefore the responsibility of teacners of homemaking to 
incorporate into their teaching, certain techniques or procedures 
Which will help them uphold high standarcs of learning experiences, 
These should, in turn, become applied abilities in an improvement 
in home and family living for the pupils, 


Criteria for Selection and Use of Techniques 


A wise and resourceful homemaking teacher will select a technique 
which is appronriate to her instructional area and to her own 
personality anc philosophy, A technique nust help a student acquire 
basic concepts and undexzstandings, skill in thinking, and a knowledge 


of facts and principles, as well as to motivate learning and develop 
and maintain interest, 


Befcre selecting a technique thesé questions should be asked: 
Will the technique meet the purposes, goals, and interests 
of the group? 

Does the grouyn have the ability to »reforn the technique? 
Do £ have the ability to dixect this technique? 

Will this technique develop initiative and self-direction? 
Will it create individual and group thinking? 

Will it contribute to the achievement of 2 goal? 

Will it help an individual to work with others? 


All techniques will not meet all of the questions, but each one 
should meet some of the questions if it is going to be useful to 
a particular groun, 


No technique can be used with success one hundred percent of the 
time, however, it should be evaluated each time that it is used, 
The evaluation will be valuable when selecting a technique accord- 
ing to the purposes, goals, interests and abilities of the group. 
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Evaluation Check List 
for Use of Teci:nigques 


Gooc Pair Poor 


Were tic goals and purposes of the 
technigue clear? 


Dic. the technique help the students 
reach the coal? 


Was prenarvation made in a¢vance anc 
all materials reacy for the class? 


Was the teci:nique well presented? 


Did the technique stinulate inter- 
est and Znagination? 


Jic the entixe groun particinate? 
Was it usec at a strategic point in 
aunit or at a time when interest 


was high? 


Did it teac to further discussion 
and stucy? 


Were ways shown of applying prin- 
ciples to other situations? 


Was tine well managed? 
Was it suitabie for the group? 
Dic the summary following the 


technique bring out all important 
noints, 


woes not 
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UNDERSTANDING AND USING AUDIO VISUAL AIDS 


Definition of audio-visual aids 

Audio-visual aids are the materials and devices used in learning 
situations to supplement the written or spoken word in the transmission 
of knowledge, attitudes and ideas. 
Values of audio-visual aids 


1, Can be used with almost any type of teaching method to increase 
the learning that results from its use. (Enrich teaching) 


2. Contribute to longer retention of learning 


3. Help to give correct first concepts or impressions. (Clarify 
information) 


4, Can give new concepts of things outside of the range of ordinary 
experience 


5. Stimulate interest 

6. Motivate students, the slow learner 
7. Stimulate discussion 

&. Challenge independent thinking 

9. Influence attitudes 

10. Summarize what has been learned 
11.’ Add variety to teaching techniques 


12. They tend to reduce verbalizm or the repetition of words without 
knowing their meanings 


Summary Statement 
.«., Audio-visual materials can never substitute for good teaching 
but they can be very effective tools in‘the hands of a well-prepared 


teacher. The teacher must learn to select materials carefully, preview 


waterials, plan and use them effective:y, and aid the students in 


developing generalizations from the use of these audio-visual aids. 


Barton Morgan, Glen E. Holmes, and Clarence Bundy, Methods in Adult 


Education (Danville: The Interstate Printers and Publishers, Inc., 1960, 
p. 134.) 
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D, Suggested check-list for selecting aucio-visual aids 
Directions: Place a check (.,) in the column at the right under yes if 
you can answer yes to the questions, If your answer is no, place a 
check (/) under the no colunn, 

ves No 
1, Is it the best means available to realize 
the goal 
2, Will this material make the learning situation 


more realistic and concrete 


3, Is it appropriate for the age,-intclligence, 
interests, and experience of the students 


ate eames 


4, Will it make learning easier and quicker 


5. Does it present information in an interesting 
manner? 


& Does it stimulate the students to think 
critically? 


7. Does it encourage the integration of subject 
matter 


8. Does it help the students to devclon and 
improve skills 


9, Will it stimvlate the development of 
responsibility and cooperation anong the 
students 


10. Does it present an up-to-date picture of 
ideas and information 

ll. Is it worth the time, expense, and effort 
involved in its use 


12, Are its physical qualities satisfactory 


ee eee et 


13. Does it stinulate emotional as well as 
intellectual experience 


as ane = 
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14, Does it chal lenge students to engage in 
self-expressive, constructive activities 


15, Will it be available at the proper tine to 
fulfill the class objectives 


APS ———————— 


' 
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Olive A, i!all and Beatrice Paolucci, teaching Home Economics 
(New York: John Wiley and Sons, Inc., 1961)"n 7-27 
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GROUP DYNALICS: “Narmeup Teel 


—— 


Description anc Organization 
a pr eS gente a ee REE act 


The following techniques arc 
used to stimulate interest in 
Spomisc7 cons discussions, 


Radioscopics 
A flexible teaching technique 


Paper cut-outs or symbols of a 
child's toy, a change nursec,or 
nouserold tool, that symbol- 
izes the subject and prob” 3s 
to be discussed, 


/A, question related te the dis~ 
cussion topic is written on 
the Lace cf each symbol, 


The answor ie written on the 
back or concealed uncer 2 fold 


a 


ef the device, 


Bevices are given cut, 
questions or pxrcbleme are 
read, sosaible answers given 
and then compared with the 
concealed answer, 


Batching Partners 
ee ry + ie ed . 
“leture or card (holding 

Problem, quotation or picture) 


1s cut into two nieces. 


tm 


Student finds partner.and the 
tno discuss implications of a 
Pi.rticular problen. 


ques" 
Anpronriate Use 
Greups 


Areas « 


Usecd to Gramatize 
problems 


used to clarify 
pertinent facts. 


f.captable to alnost 
any learning situa 
tions at any one 
level 


Can be usect in all 
areas of hone-~ 
natsing 


Any age group fron 
nrinary to adults, 
Givie organization 
anc clubs 


Very good for 
child care, family 
life, consumer 
education and 
safety: 


Child Care: Folded 
Giarex, srinciples 
ef baby sitting 


Launc:y syrbols fo 
review 


Ciothing: Symbols 
of equipment, why 
anc when they are 
used, care of, etc 


oods: Synbels of 
& cover 


as 


MRanceaids 
tne 
of wourx 


Healti:: 
“Oo Giseuss 
treahnronte 


*Snaxe the Rod/ 
Spoil the Child! 
{Partners begin 
discussion of 
necessity of snank 
ing as nunishnent) 


Contributes to the 
stimulation of 
group interest 


Adds variety to 
assignnents 


Triggers group cis 
eussion 


Bevelons a nermis« 
sive learning 
atnosphere 


Draws eut xveticent 
group mombers 


Stimulates indivi- 
dual contributions 


Facts are retained 
longer 


Divides aroun into 
twos and breaks unr 
cliques, 


akes time to 
find models and 
make the radio- 
scopics 


ye} 


Hard for the teacher 
that has little 
originality 


Discussion must be 
carefully guided 

to bring out points 
relating to subject 


Takes time 


May require much 
thought to get 

ideas for specific 
discussion to use 

in matching partners 
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SROUP DYNAMICS: "Warm-up Technigucs” 


; Appropriate Use 
Description and Organisation { Areas - Groups Advantages 


| 
} Disadvantages 
Reaction to Specific Words Foods, grooming, Nibbic « Students may Get variety of reac~ May result in 
Using words that will bring a relationships, think of calories, tions { silliness 
picture to the mind, have the ‘ management T.V., lonesome or 
students give the word that ' tired Stimulates majority {| May be hard to 
first comes to them. of group to contribute! work in to a real 
| learning situation 
Opens discussion with 
; very short answers 
Projective Techniques Pictorial techniques Reveals characteristic} If specific goals 
Used to encourage spontaneity, Use to help change Students make story ideas and feelings are not uscd 
and prevent inhibition in ‘ attitudes and beliefs,| about picture, giving not obtained easily becomes "play" 
discussions of personal, social,! and help solve background, what is in any other manner 
and real-life situations. | personal and social happening, how the Someone might 
’ ! problems characters feel, and Diverts attention inadvertently 
wSelect stimuli, determine points! outcoie, from student's own ridicule a 
Pro be made in discussion Word Association- probicns revealing 
following, plan for summary. Serics of disconnected statement 
words presented, Pupils express 
respond with first freely Stimulus must be 
word to come to mind. high caliber to 
Sentence complction- Imagination is be effective 
Opening words given encouraged 


on selected topic and 
pupils complete cnding. 
Story complction« 

A bric£& description of 
dramatic incidents, 
unfinished plot, or 
conflicting situation 
about which student is 
to write. Pupil may 
be asked to answer 
"Wheat did she do", 


GROUP DYNAMICS: “Warm-up Techniques" 


Description and Organization 


Proicctive Techniqucs Continued 


i 
pa 
pa 
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Chalicnging Questions 


Four ways to carry out 

technique 

1, Class scts up qucstions to 
be answered by class 

2. Class sets up questions to 
be answercd by rcsource 
person 

3. Leader intreduces questions 
prepared in acvance to bea 
anewered by class 

4&. Leader introduces questions 
and answers personally or 
calls on resource person 
to answer 


Appropriate Use 
Arcas - Groups 


All discussion areas 
WV: -h any group 


Less stimulating 
with lowcr ability 
students 


Hay usc to discover 
pupil interest, may 
be used to revicw 


“How did they £cc1?" 
(Good for rcligious, 
and moral belicfs, 
rclationships with the 
opposit. scx and 
friendships) 

Argument conpiction 
Pupils given cards on 
which is printcd 
bricf description of 
beginning of an 
argument between two 
or more persons. 
Pupils continuc 
argument to tcrminae 
tion using realistic 
dialoguc. (Good for 
controversial subject) 


Qucstions set up 
previous to discussion 
of child obscrvations 


Questions about bank- 
ing, loands, usc of 
ercdit - class wishes 
to ask banker 


Questions on prenatal 
care to ask nurse 
when she speaks to 
class 


Stimulates thinking 


Useful when clarifi-+ 
cation is neccssary 


Answers concise and 
cacily assimilatcd 


Resource person will 


know the needs of the}; 


class 


Helps pupils inter- 


‘pret matcrial 
Emphasizes important — 


rclationships 


Disadvantages 


May be difficult 
to capture and 
hold interest of a 
all group members 


Group members of 
limited ability 
méy not undcr- 
stané or rctain 
information 


Requires advance 
preparation of 
some detail 


GROUP DYNAMICS: "Warmeup Techniques"! 


Appropriate Use 
Description and Organization Axeas - Groups —uanples Advantages Disadvantages 


Huesticn Cards 
During class, pass out carcs | Good for a discussion | An outside sneaker may | Clarifies facts] Repetition of 


to each member on which “eriod or for an out- be talking on a contro- questions 
questions can be written side sneaker in most versial subject which Add variety to 
down as they occur to hin all areas brings out many ques- assionnenis | Chance of 
during the presentation. : tions getting off 
Trigser cyvoun subject 
Each question should be discussion 
wsitten cn a separate May last too 
card so:the cards can Draws out reti-} lona 
be sortec after the cent croup i re 
meeting. menbers May be unable 
’ ; ; to ansvrrer all 

This gives the audience a Stimulates questions 
chance to get questions incividual con- 

+ Gown before they have tributions 

» forgotten, 

% 


Breaks can be scheduled 
at times so questions 
may be vritten, 


a an ha eine state ttt a rns 
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GROUP DYNAMICS: Discussion (Zntire group) 


Description and Organization 


An informal group exchanging 
ideas, facts, feelings and 
questions under the guidance 
of a leader 


Taking things over to solve 
common problems 


Socialized recitation 


Discussion group members 
need: 
A sense of belonging 
A -share in planning group 
goals 
A feeling of contribution 
to the group 
A clear picture of what is 
expected - 
Definite signs of progress 
Confidence in leaders bas 
on fair treatment, due rec 
ognition and security 


Functions of a leader: 

l. Stimulate discvssion 

2. Guide along the channel 

of thought 

3. Keep a happy balance 
between freedom and 
control 

« Draw into discussion all 

' members of the group 

5, Use avthoritative sources 

'" for besic material 

6. Suggest resources 

7. Have a recorder 

8. Summarize 


Appropriate Use 
Areas - Grou 


Discussion occurs: 


whenever a group of 
neople gathers to 
discuss a problem 


thhenever a decision 
or a nlan is to be 
nace by a group 


Where the purpose is 
to stimulate the 
thinking of the 
Members 


Snail informal groups 


Particularly in groups 
ciscussing fanily 
relations, personal 
development, child 
guidance 


Classroom 
Yoxksbons and confer- 
ences 


Leadership training 
committees 


s2anp Le 


Zhe discussion To illustrate an 
tonics and suggest-4important concent, 
or to help "break 
the ice” on oc- 
casions when %1 
group seens 


tions offered in 
cextbooks are a 
qunenal guide 


Problems brought ug 
by students them- 
selves offer 


reticent 


develo:ving the disqcipation 


eussion in light 


of theix own needs} Contributes 
meeting ee needs 


interests, aud 


concerns and interes 


each eienaay 


Discussion as 
metho cf setting 
un hynrcthesis to 
poblen an:i/or 
Ceternining the 
way to aather 
evidence on solu- 
tion of the proble 


thanking 


Develens shill 
use of democratic 
solving 


problems 
techniques 


_ 
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+ ere a 


a 
familiar 


Advantag 


Opens the way for 
snociiic clues forjactive group narti 


Stinulate grou 


Leaves each one 
free to make 
own decision 


Basiest anc most 
techniqu 


Di sadvantaqe 


With unskilled 
leadership can 
become a one’ sided 
conservation, debate 
or argument 


Unless nurposeful 
may be meaingless 

and leave groun feel.. 
ing dissatisfied 

and frustrated 


May be borina to 
some members unless 
the leacer keeps 
thinos moving 


May be dominated by 
the leader or by 
an ageressive 
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GROUP DYNAMICS: Discussion (cont'd) 


Aonropriate Use 


Description and Organization \reas = Groups Esarples 


9. States questions and nrob- 
lems clearly and in a 
language a11 will understand 

10, Avoid questions that can be 
answered with yes or no 
without reasons; asi: ques 
tions that invite o»inions 

11. Avoid talking too much 

12, Arrange seating of group so 
everyone can see and hear 


Steps in group discussion: 


Beginning the discussion 
Keeping the discussion 
going 

Closing the discussion 
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Advantacas Disadvantages 
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GROUP DYNAMICS: Panel discussion = 
Description and Appropriate Use 
Oraanization Areas - Groups | Bxanples Advantage Disadvantac 


A group of not more thanBuitable‘for Jr, high{Topic: "hat should |] Panels are particulars Only a few can 


eight persons, with a Sxe high, and adults, {teen-agers and their; ly appropriate at participate 
leader discuss a problem parents expect of Jr, and Sr, high 
Also suitable for each other?" level because they One or two may 
They are usually seated |groups too large for are techniques that take the spot- 
-at the front of the roothencral participation}Panel Members: capitalize on teen- light 
around a table or in a Nadio programs 1, 4 teen-agers agers’ eagerness to 
semicircle. Television 2. 2 parents do things ina No one may want to 
: Conventions 3. a moderator "grown-up" way. talk 
The leader, who remains! Conferences 
neutral, functions much Moderator states the Develops leadership |Time required for 
the same as a discussio topic to be discuss- preplanning can 
leader, ed, He introduces Valuable practice in | outweigh the 
pach panel member and self expression value of the panel 
When the panel members ives the viewpoint if topic and panel 
have sufficiently : bf each, Several aspects of a {members do not 
established their view, problem can be pre- j keep interest of 
the chairman briefly Moderator guides the} sented the audience 
summarizes and invites banel and summarizes 
audience participation, after all members h | Allows for some parti;Panel scheduling 
ave participated, cipation from the nay be difficult 
Audience contributions audience 
may.be directed to the roup develops May present 
panel as a whole or to peneralizations Resource people bring] opinions rather 
any member on the panel fresh ideas to the than facts 


group 
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GROUP DYNAMICS: Opposing Panel ee ee ee ee es ee 


Appropriate Use 

Description and Organization Arcas ~« Groups 
Use of two panels, one to As review or evaluation 
ask questions and one to technique 
answer. 

May be more uscful with 
Divide group, designate one better students as 
half as question raisers and | their questions will 
the remainder as question { call for more use of 
answerers, ‘ velationships and 


t 


- transfer of learning, 
Announce topic, allow time for, 
preparation (question raisers 
get down questions, question 
answerers anticipate Kinds of 
questions and get answers) 

teacher should participate as 


question answereks. 


-9T- 


Supervise preparation, 


Pool questions 


a 


Have group raise best ques 
tions first, if answer is not 
satisfactory, allow question 
raisers to contribute also. 
Repeat process for time 
allotted, 


Summarize, 


(Groups may be reversed in 
class period) 
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Examples 


Review for Foods I 
class on food prepar~ 
ation techniques, 


Evaluation technique 
on demonstration, 
lecture, field trip 
or discussion, 


May be review of 
complcted unit or 
before six-week or 
scmester test. 


Advantages 


Avoids overworked 


matcrials 


Both groups must 


think of questions 
and possible answers 


May cover a wide 
range 


Disadvantages 


May cncourage 


students to trap 
cach other on 
Introduces a friendly! obscure information 
competitive clement 


Better students 
tend to do the 


weenie | Pantha AAI cae Cater ee Pg La Pawel © 


thinking for both 
sides of the pancl 
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GROUP DYNAMICS: Forum 


Description and Organization 


Two ox more speakers present 
talks on the same subject. 


Some audience participation, 
questions, challenges, contri- 
butions, 


Organization: 
Chairman acts as median be~ 
tween audicnce and speakers 


1,- introduces speakers 

2. explains question period 
3. -follows leaders* remarks 
4, watches reactions of 
leader and group 


’ 5. following lecture, acts as 


a discussion leader, 
-- takes command 
6. makes a brief summary 
7. concludes meeting 
8. chairman may rule out 
--» questions that have no 
bearing on subject 


ne ee ib ota sth es 


Appropriate Use 
Areas ~ Groups 


Presents opposing 
sides 


Good for dealing with 
controversial issues 
Politics 
Social problems 
Educational problems 
Religious issues 


Good in all areas 


Examples 


Gvod in relationship 
on such problems as 
what time to get in 
from = date, should 
a high school student 
go steady, marriage 
while in school 


Advantages 


Speakers given oppor- 
tunity to present 
material without 
interruption 


Audience enabled to 
clear up obscure 
points by questions 
and to obtain 
further information 


Slight audience 
participation 


Willingness for free 
speech on all sides 
of questions; fair 
play; look at problem 
objectively 


Usually interesting 
to the audience since 
material is 
controversial 


Change of speakers on 
same subject adds 
variety and covers 
diverse ideas 


Disadvantages 


More forceful per- 
sonality may unduly 
influence the 
thinking of the 
reticient person 


Apt to degenerate 
into a debate 


Few take part 


Little opportunity 
to anewer -own 
questions or look 
at own beliefs 


Success largely 
dependent upon 
ability of. speaker 
(May not have 
opposite views 
presented equally 
as effective) 


G20UP DYNAMICS: Symposium 


Description and Organization 


Appropriate Use 
Areas ~ Groups 


Examples 


Series of short talks on diff | Disseminating informa~j| Selection of meat 


erent aspects of a given topic | tion to a@ large group 


Chairman requests 3 or 4 


of 10 or 15 minutes on an 
assigned topic 


Each speaker talks in turn 


Chairman summarizes the main 

contributions of each speaker 

, 2¢ the close of the series 

me) 

¥ (lay be composed of selected 
-tmembers following group 
discussion to give views 
‘expressed in groups) 
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Approaching a central 


persons to prepare brief talk | theme from several 
different angies 


Hay be used in all 
areas of homemaking 


Rett dstertiswer 2k te bok 


Selection of fabric 
Good eating habits 


Getting along with 
brothers and sisters 


What it takes to like 


and be welleliked 

The effect of good 
equipment on time 

management 


Housing conditions 


Advantages 


Presents sevezal 
view points of a 
question 


Comprehensive analysis 


of a given subject 


Applicable to wide 
range of subject 
matter 


Way introduce a 
wider variety of 
experience and 
knowledge 


Helps hold attention 
and interest by 
changing speakers 
and breaking up time 
span 


Disadvantages 


No opportunity 

for group questions, 
contributions, chale 
lenges during the 
talks 


May lack unity 
because talks are 
prepared separately 


May consist cf 
opinions rather 
than facts unless 
members are well 
informed 


liay not provide 
thorough coverage 
of the topic 


GROUP DYNAMICS: Debate and Colloquium 


Appropriate Use 


Description and Organization Areas « Groups Advantages Disadvantages 

Debate 

Used to persons tupics which Gifted students can Debates on going Teaches pupils to think} May result in 

lend themsieves io “peo” and delve more deeply into]steady, getting critically, to admit “successful 

"con" positions literature and be allowances, working when evidence is only persuasion" rather 
challenged by this mothers, spanking as | a probability, and than ‘sound 

The “pro” side begins by technique a form of discipline, | to expose fallacies in evidence" 

pointing out reasons for or to build or buy a | the thinking of 

favoring the issue in Appropriate when therc fhome opposite team May become 

question, a member o2 the are two definitely argumentat iv ; 

opposing team gives reasons opposite views Promotes competition 


for being against the issuc, 

Hore usable in groups 
Other members of cach team who understand thor~ 
have opportunity to present oughly the technique 
nety evidence or to answer 
arguments presented by their 
opponents, 


Colloquium 


Two panel groups, one Use when class is © {Gaining information Permits audience Resource persons 
consisting of resource persons;| interested in a on health services participation on may have different - 
the other, class members broac or controversal [available in the equal footing with the opinions ; 
topic and could comunity, in marriage} experts 
Class representatives ask benefit from knowledge (preparation unit on When several 
questions of experts, and opinions of divorce problems from |Motivates experts to resource persons 
various resouce a legal standpoint, ‘consider more closely are needed it is 
Moderator encourages general persons on moral standards the needs of the difficult to 
audience participation when including social ‘audience schedule 
it is desirable drinking, smoking and i 
on the unit on lGives more than one 


selecting a vocation (side of a controversal 
;question 


| 
\ 
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GROUP DYNAITICS: Buss Sessions (Variety - Split group plan: 66 plan, 88 plan, etc.) 


Advantages Disadvantages 


Appropriate Use 
Descrintion. & Organizatio Areas = Groups 


A method to have active 
participation of every menb 


of a large group by breaking 
down small groups and report 


ing back to large groups fo 
purpose of collecting and 
pooling of individual ideas 


Break your audience into 


small groups--6 or 8 members 


either by asking members 
sitting near each other to 
-move chairs into a circle 
or by asking 3 or 4 members 
in one row to turn and talk 
to 3 or 4 members behind 
them, One person from each 
group will be recorder or 
chairman and report the con 
clusions of group back to. 
large group 
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When group is large 
enough to divide 


When decisions are to 


be made 


then next steps are 
to be planned 


When summary and con- 


clusion are needed 


When there are majoy 
group problems to be 


discovered 


Used with all types of 


discussion groups at 


all age levels ° 


May be used as the 


basis of entire class 


May be used following 


filn or filmstrip 


le 


Es: 


les 


Large group breaks 


_up into groups of6 


members each 
Chairman is infor-~ 


' nally assigned 


Snall group of "6" 
is given a limited 
number of minutes 


' £or discussion 


The discussion 
centers around a 
specific question 
or situation agreeg 


" upon by large group 


8, 


After discussing 
reassenble as a 
large group 
Chairman or secre+ 
tary of small 
groups report group 
reconmendations, 
ideas and questions 
to large group 


Leader records 


comments 
Ileeting progresses 


ain line with sug. 


gestions 


Each member of the 
audience gets a 
chance to partici- 
pate 


It contributes to 
an informal inter- 
change of ideas 
even in large 
groups 


Gives time for 
each group member 
to react to certai 
situations 


Helps leader to 
gear meeting to 
problems of large 
gxoup 


Allows maxinun 
participation in 
minimum time 


Quick means of 
pooling ideas, 
questions, or 
problems of group 
members 


ee ee 


Meeting time is 
short 


Loss of time 


in breaking down 


and bringing 
group together 
again 


Difficult to 
bring groups 
back into large 
group again 
unless skill- 
fully handled 


Poor leadership 
may result in 
biased opinion 


Might >t stay 
on the subject 


em 
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ROUP DYNAMICS: Brainstorming 


Organiza- 
Lescraption and tion 


A technique of creative 
thinking for getting usefu 
igeas throigh imagination 
rather than t* “6h reason 
ing. 


Four Basic Rules 

1, Weighing idea before it 
is presented is ruled 
out 

Free Wheeling is welcom 
ed 

3. Quantity is wanted 


26 


4, Combination and improve 
t ment are sought but 
~ criticism is ruled out 


Preparation for Chairman 


ls Select a suitable 
problem 

2. State the problem 

3. Think through ideas to 


stimulate discussion 


&ppropriate Use 
Areas ~ Groups Examples Advantages 


Use brief brainstorm- 
ing sessions in intro- 
ductory meeting as an 


attention getter 


Problem: should be 
simple, familiar, 
sparticular and must 


have a number of pos- 


sible solutions 


Use at conclusion of 


meeting or a series of 
meetings to stimulate 


thinking on ways of 
applying information 
learned 


ideal for committee 
work such as F,t.A. 


Best suited to use for 


small groups 

Best suited to use 
with high school 
students and adults 


To select a project 
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Order of Procedure:: 
1. Chairman states 
preblen 


2, Group members 


offer suggestions 


Idea collector 
records and 
number sugges# 
tions 


es 


« Chairman stimue. 
lates production 


of ideas and ring 


a bell when any 
member offers 
criticism 
Chairman closes 
the discussion 
when the ideas 
mun ou 


Use to get«.new ideas 


Used to release indi 
vidual potentiali-~ 
ties of thinking up 
ideas 


To change attitudes 
towards ideas of 
others 


Promotes creative 
thinking 


Group does not sit 
in judgment on ideas 


Avoids the predict- 
able dullness of 
many small meetings 


Originality is 
encouraged 


Ways to set the tabla Accumulates a 


prepare food, or way 
to make money 


quantity of alter- 
native ideas 


' more able students 


eee 


Disadvantages 


Possible to cone 
tinue too long 


The minds of 
members of group 


may wander 


Can degenerate 
into "horseplay" 


Technique must be 
thoroughly master- 
ed to be effective 


Often successful 
with only the 


“2o~ 
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GROUP D INAMICS: Circular Response - Chain Reaction 


Description anc 
Organization 


Question: “iow much 
homework sho'sld be 
required of a high 
school pupil?" 


A technique in which a }]Suitable for small 
group learns to think | groups desiring to 
dis¢uss a common probe fsbecome skillful in 
lem, and individually using discussion 
give personal views 

suitable for mixed agqThis group includes 
groups . people of vé.rious ages 
two parents, two 
teachers, ten pupils 
rand a leader 


Group members are 
Seated in a cirelé 

Where aim is reflec 
The leader proposes the[ tion not fireworks 
question 
; Where the purpose is |The leader proposes 
to get all member the question 
participation 


The discussion begins 
with the individual at 
the leader's right, 
This person has a 
chance to speak concern 
ing the problem for one 
minute. (keep time).. 
Discussion continues 
around circle until 
every member has a tur 


The person sitting at 
the right of the 
leader speaks first 


In classroon 


At conferences 

He may talk until his 
To open topic ox unit}view is established’ 
for evaluation 

Turns are then taken 

until each person in 
Record contributions, group has snolken 
Summarize, 
A member can speak a 
second time when his 
turn comes again 


No member of a group 
can speak a second time 
until his’ time comes 
again 


Areas « Groups 


Advantages 


Mechanics alone does 
much to remedy the 


[bad manners and monop 


oplistic practices 
that mar many small 
group. discussion 


Timid person speaks 
more freely 


Individuals speak 
freely as members of 
the group, not as 


Disadvantages 


Can be pooling 
of ignorance 


Limited number 
can participate 


liay be substi- 
tuted for read~ 
,ing and thinking 


May stifle 
spontaneous 
contributions by 


individuals segregated some group members 


because of their age 


Can arrive at a con- 


Nay exhaust 
problem before 


census understanding j end of circle 


Persons participate 


if group is large 
or problem is too 
narrow 


Te hie ire at 


GROUP DYNAMICS: 


Description and Organization 


Swing Around 


A technique in which the 
teacher gives a point and asks 


er) woe . 
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Swing Around and Popcorn 


Appropriate Use 
Arcas « Groups 


Good summary technique 


@ question, stating the student]All areas calling for 
that is to answer the question, |factual answers 


That student answers the 
question and asks one of her 
own to another student in the 
room, The process is 
continued until all students 
are challenged, questions 
run out, or time limit is 


_ reached,” 


N 
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Pop=corn 
Members “popeup" and rapidly 


give suggestions and ideas 


1, Chairman presents 
question 

2. Wembers "pop-up" 
quickly giving ideas 

3. Secretary lists ideas 


and summarizes them 
for use by committee 
or the group to do 
further thinking on 
the topic 


May be used as summary 


With any size group 
to get as many ideas 
from the group in as 
short @ time as is 
possible 


Best used with young~ 
er groups 


Good summary technique 


- 
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Examples 


Summarizing factors 
influencing selection 
of clothing 


iCharacteristics of 


good sewing equipment 


Factors to determine 
in meal planning 


Nutrition terms 


Summary points 


Factors to be 
considered in toy 
selection 


‘Terms related to 


food preparation 


Factors to consider in 
selecting fabric for 
beginning sewing 
project 


¢ 
' 


Advantages 


Challenges students to 
think through questions 
they expect to be asked 


Good form of repetition 
for siower students 


Possible to pool 
large number of ideas 
in small time 


Promotes friendly 
competitioa 


Prevents leagthy 
discussion on any one 
point until all ideas 
are given 


Disadvantares 


Some students may 
be called on too 
much to the exclusion 
of other students 


Time consuming 


May go so fast 
students can not 
understand points 
given 


Few students may 
monopolize 


Students may delay 
asking for explana<- 
tion 


ACL FER me 


Case Studies, Case Situations, Case Problems 


Description and Organization 


Presentation ‘of a problem 


based on‘a. specific situation 


Steps. in use: © 


. 2e 

3. 

= .. 4. 
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Explain problem « 


present case situation . 


containing several 


problems being conside. 


ered in the class 
Outline points to 
consider 


Allow time for presen= 


tation of problem 
Discuss possible 
solutions 
Weigh and evaluate 
facts presented 
Draw conclusions 
avefully 
Summarize 


Appropriate Use 
Areas = Groups 


ee nemenmvetmmeetinis ee ee 


Examples Advantages 


Use to stimulate the | Case studies: :|Hakes it possible to 


discussion of an 1. 
fatimate social 
relationship in an 
impersonal way . + {2. 


As introduction 
Por evaluation 


Useful tool for _ 4. 
teacher=pupil planning 


lay be used throughout 
@ unit 5e 


3.” 


Young career girl discuss intimate 
in management - ‘situation in impersonal 
manner 
College girl in a 
clothing selection} Can ‘guide students in 
secing complexity of 
Child's day in decision making and 
child development {to more realistic 
solutions © 
Family for housing 
foods, or manage~ 
ment 


.Embarrassing 
situation .for 
‘relationship, 
manners, Or 
clothing selection 


Disadvantages 


= 


Loss of interest if 
cease isn't closely 
related to problems 
of the group 


Some students may 
“not be able. to 
understanc. procedure 
and may have 
difficulty in gain- 
ing real knowledge 
through the use of 
the technique 


INTERVIEWING 


Description and Organization Areas = Groups . Advantages 


May be valuable contri« 
bution when used with 
people of different ages 
and from different walks 
of life 


A technique students may use to 
obtain information outside the . 
classroom that is related to 
current classwork 


How to use the technique 


1, Make advance arrangements 
2. Prepare guestions to ask 
in advance 
Conduct interview singly, 
in pairs, or in groups of 
not more than three 
Plan preetings, introduc- 
tions appropriate dress, 
correct manner to obtain 
information, and courtesy 
to follow termination of 
interview 
Set moderate time limit 
Plan with student for 
- immediate summary to 
prevent loss of impressions 
and facts 
Arrange for report of the 
essential points to class 


3. 


4 < 


Se 
6. 


le 


Desirable to use when 
pupils need to find 
out how people feel 
or think regarding 2 
particular situation 
or how and why they 
follow certain 
procedures 


Day schooleall areas 
Adult work 
F. HA. 


Best used with more 
eble students 


May interviews 


1. 


7. 


Young mother on 
what she expects 
of a babysitter 
Older students on 
dating etiquette 
Homemakers on 
cleaning schedules 
and procedures 
Grand-parents on 
past experiences 
(marviage-dating 
customs) 

Mothers and 
fathers on the 
responsibilities 
of a teenager 

High school boy on 
qualities he most 
admires in girls 
Teachers in school 
on characteristics 
of a good school 
citizen 


Students gain helpful 
information 


Students develop poise 
and self-assurance in 
meeting people 


Disadvantages 


Often requires 

quick thinking and 
ability to ask clear 
and concise 
questions 


Scheduling the 
interview may 
prove difficult 


Reporting time 
consuming 
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Description and Organization 


A written description, report, 
or diary of incidents that 
have occurred in connection 
with a specific aspect of 


classwork 

Characteristics: 

1, Recording should be done 
individually 

2, There should be a clear, 

; brief description of a 
single situation over 4 
specified period of time 

3. Should be recorded while 
incidents are still vivid 

4. Must relate to what 
happoned and what students 
did 

5. Should not include at 


time of recerding any 
personal appraisal or 
interpretation 


Appropriate Uses 
Areas «= Groups 


Used in all areas 


To best used general 
guides should be set 
up to facilitate 
recording and 
analyzing 


RECORDING ANCEDOTES, ANCEDOTAL RECORD, OBSERVATION CASE STUDY 


Examples 


— 


Advantages 


pa ceponseee 


Child care observation | Gives teacher and pupils] Sampling does not 


Clothing ~ Buying 
wearing apparel 


Relationships: 
1, Loss of control 
of temper 


2. Feelings of 
insecurity and 
t shyness 
3. Making friends 


Food-Preparat ion on 
Meals 


Housing-Caring for . 
tay soom 


Genseali 
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2. Learning a hobby 
3, Planning better 
use Of time 


insight into cause and 
effect of behavior 


Pupils learn to express 
themselves objectively 
and accurately 


Gives teacher end pupil 
basis for effective 
conferences 


represent complete 
record of person's 
behavior 


Students aust be 
assisted in viewing 
sample as indicative 
only of typical 
behayior 


Slower students tend 
to record trivial 
information and miss 
more important 
observations 


Analyzing records 
is difficult until 
pupils have had 
experience using 
technique 


i 
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DEMOMSTRATION 


Description and 
Organization 


Demonstration is used ° 
to provide information, 
create interesi, or 
develop standards of 
work by showing how tke 
process is done, 


Presentation of proce- 


dure-S aY processes to 
be learned 


The three staaes of a 
demonstration are: 

1. the preparatory 
the demonstration 
itself 

the follow-up or 
evaluation 


&) 


ae Characteristics: 


ed in a consecutive 
order 
Explanation will 
accompany the denone 
stration 
Materials will be 
like the ones the 
pupils will use 

“, All pupils will be 

able to see and hear 


2. 


3. 
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Appronriate Use 
Azeas - Groups Exannles 
Demonstration: 

Provide information 


Foods ~ ALL phases 


Clothing ~ Construc 


Create interest tion nrocesses 


Housing + 


—~ 


Tllustrat me) nrocecures 
ina nrocess 


A1L phase 


Care of sick: 


Develo»y standards of 
work First Aid 
\ denonstration may bejare and use oF 


equinnent 


we? 
tas 


sea wi 
rou 


any age 


ay be ¢iven by 
teacher, students, ox 
a resource person 
by a combination 
ef the three 

Only one nrocess 
shouid be shown at 
<ime 


a 


Learning is strengt*- 
ened if nractice is 
soon and under suner- 


vision 
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Advantaqes Di 


Economical teaching 
device to stretch 
limited budaet 


ay be too long 
Zor short class 
pexrLog 


Encourages the desi: 
+O reneat same thing 
in laboratory or at 


home 
Lessens chances ef 


making errors in trying 


new skills 


May not held 
attention of class 
if demonstrator 
Coes rot have con« 
fidence or is 
inexperienced 


students 
pation 
Present S deccie standans: 
of workmanshin, carezu 
reas anc procedure 


Difficult to turn 


ancl good management oF f every tine 
tine 

tleed co know 
Onportunsty to asl. xcason for many 
avestions as process *<echnigques 
is seen 

umn a large class 


Builds confidence in it nay be hard for 


self({Denonstratoz and | 211 pupils to see 
Pupils) and hold attention 
Stimulates interest Sakes much time for 


ane curiosity nreparation and 


cleaning un 


Simpler to show how tof atterwards 
vo something than to 

sell how 

Students can see how 

*o anol egcrtain 

principle 
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DEMONSTRATION 


Description and Organization Areas - Groups Examples ° Advantages Disadvantages 


Difficult to 
obtain equipment 


Demonstration continued Gives opportunity 
to set up criteria 
or standards 


Showing how something 
is done is most 
effective 


Too many techniques 
shown at once 


May confuse student 


“6¢~ 


SILENT DEMONSTRATION, OBSERVING TEAMS, LISTENING TEAM 


Description and Organization Areas ~ Groups Examples Advantages Disadvantages 


Silent Demonstration 


Complete demonstration done 
silently. Ali directions are 


printed and given to each student 


Bach student given a sheet with 
specific questions to watch for 
and write answer3 


Following demonstration discuss, 
answer questions. 
Summar ize 


Observing Teams, Listening Team 
Tf you are presenting a situa-~ 
tion, cramatizing a conflict, 
demonstrating a skill, or any- 
thing in which the audience may 
be divided into a number of 
sections, and each group given a 
particular thing to watch for or 
listen for 


Reporting may be done indivi- 
dually, or by groups, then 
one person reports 


Especially good for 


foods 


Good to use if the 
presentation has 
several points to 
bring out 


Good in class 


demonstrations, 


especially for 
management 


Good in some 


FHA activities 


For adult groups 


Making muffins 
Giving a manicure 


Using a buttonhole 
attachment 


Teacher might have 
2 motion study 
demonstration and 
divide class into 
teams and watch for 
certain things ~. as 
one group watch for 
certain steps, one 
group watch for 
right hand motion, 
another for left 
hand.and another 
for location of 
supplies 


Lon get eileen AS 4A rae Are ae 


Group is looking for _ 
answers to specific — 
questions 


Everyone is taking 
part and must be 
very alert 


Demonstration not 
interrupted by. 
questtons and 
discussion 


Keep group attention 
better if they must 
watch or listen for 
particular point 


Everyone can take part 


Bring out certain 
points better, as 
different groups 
concentrate on 
certain items 


ae delta a aa hel hea tS a) ak te had ae phe! OF abe tA i, 


Pupil must wait until 
demonstration is 
complete before asking 
questions 


Pupil may miss step 
which necessarily 
precedes following 
steps. Can not 
understand remainder 
of demonstration 


Nay be answering 
specific questions so 
carefully the full 
meaning and importance 
of demonstration is 
lost 


Reporting could be 
time consuming 


Difference in atten 
tion given could 
cause inaccuracy in 
reporting 
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LABORATORY 


Description and Organization 


Practical application of 
principles and methods 


A workroom situation in which 
individuals or small groups do 
(1) productive (2) experimental 
or (3) observational work 
toward a goal or goals set up 
by the group, under the super 
vision of the teacher who 
moves from group to group 


The experimental work should 
‘solve a problem, and/or lead 
to generalizations, 


The goal in observational 
work is to develop abilities 
or draw conclusions 


There are 4 parts 
1. understanding the purpose 
' 2. making out a plan for 
'." achieving the purpose 
3. carrying out the plan 
4. evaluating the work done, 
and summarizing 


It is important that students 
help with each of the above 
steps, doing as much as 
possible for themselves 


Regular care of the labora- 
tory should be routinized 
early in the year, so labor~ 
atory work will be facilitated 


Appropriate Use 
Areas «= Groups 


Examples 


11 areas of the day /Productive: 


school program 
dult work 


FHA 


Very good to rein« 


force learning from 
demonstration 


Good for all levels 
and with the slow 
learner as there is 
supervision 
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Preparing a meal 
Making a dress 
Making simple Puppets 
for child care class 


Exper imantals 

Finding a good way to 
remove stains 
Finding the best way 
to remove finish 
from a desk 
Determining the best 
window cleaner 

to use in the kitchen 
Deciding on the 
easiest way to keep 
the department clean 


Observational: 
Examining fabrics or 
comparing canned 
goods in order to 
recognize quality or 
develop judgment 


Provides for steps in 
manipulative and 
managerial skills 


Can help to develop 
resourcefulness, ine 
dependence, and 
creative thinking 


Allows for variety in 
use of equipment and 
materials 


Gives each student 
responsibility 


May provide for in- 
dividual differences 


Students learn by 
“doing” and enjoy 
class more 


Develops manipulative 
and managerial skills 
under guidance 


Students can correct 
mistakes when they 
make them 


Gives opportunity for 
personal help and 
guidance for each 
pupil 


Disadvantages 


Can be a waste of 
time if purpose is 
not understood and/or 
if poor plans made 


Can be noisy 


Students can socialize 
too much 


May be expensive to 
provide supplies and 
equipment 


Clearingeup requires 
time 


Time management very 
difficult if experience 
requires lengthy time 
to complete 


If group large, some 
pupils may not get 
actual experience 


LABORATORY. 


Appropriate Use 
__ Description and Organization j|Areas ~ Groups Examples 


Laboratory continued 


“Ruls: c£ the ere" chould be 
set up under teacher guidance, 
tried out, revised, and tried 
again, so that students take 
responsibility for their 
conduct in the freer atmosphere 


-“{o~ 


Advantages 


Allows teacher to 


determine ability to - 


pupils to effectively 
and efficiently apply 
generalizations or 
principles 


Holds interests 


Disadvantages 


LECTURE 


Description and 
Crganization 


Teacher or another nerson 

presents information to 
the groun, He should 

know the class's back- 

ground, the subject, 

anc questions thei class 

has asked that he- answer, 


A guest speaker, a class 
member or teacher intro- 
duces the person, 


If a series of lectures 
have been given,a summary 
may be given before the 
lecture of the day it is | 
given, 


“cE~ 


Variations: 
Lecture alone: 
Lecture followed by 
discussion 

( Lecture with quéstion- 
and-answer period 
Talk interspers with 
discussion 
Illustrated lecture 
Speaker with panel 
Sveaker may divide 
audience into 4 
groups and ask each 
group to observe 
certain aspects of the 
talk 

Actual lecture time should 

not be too long so that 


Stroup cets res: x 
Bored, estless o 


Apnuuenriate Use 
AN@AS - Groups 


Used to expose large 


group to new knowledge 
to xrenort new’ discove 
eries, events, and 
ermericnaes; to arouse 
interest; to introduce! 
present new subject or 
area; to explain 
nolicies; answer ques~ 
tlLons raised in class 


Can cive speciai in- 
Zornation and study 
(if references are 
scarce) 


7O7 all areas 
Acult work 
iy ° WA, 


fen to twenty minute 
icctures are more 
acceptable to second- * 
ary school grouns 


Lectures should be 
planneda to include 
illustzations or 
more discussion with 
slow learners 


Ties 3 
LeelALIO AOS 


A layyer is asked to 
discuss laws affect- 
ing the fanily 


One of tic class 
tells of a visit he 
made to a sunmer 
camp fox retarded 
childzen 

The County Health 
Murse may furnish 
Gata on unsanitary 
conditions in many 
homes or services 
rendexee. by health 
denartnent 


The teaches nicht 
Lectuze occasionally 
{part of a neriot) 
to olive certain in- 
fornation, as in 
Chiic Develonnent 
fox senio: girls, or 
Loolzing Toward 
Harnlage 


Advantages 


Saves tine 


Gives peonle a 
chance to see and 


hear a noted indi: 


viaual or specialis 


in a certain fielc 


Peonle who are shy 


or nentally tired 
may orefer a 
speaker 


Can be entertain-~- 
ing 


Can be relaming 
Good for facts 


Good way to 
present certain 
materials diffi. 
cult for pupils 
to understand or 
discuss, and for 
new information 


Disadvantages 


io participation-- 
just listening 


\wilience has no 
onpoxrtunity for 
yoression of 
noreencnt or dis- 
greonent 


Sneaker sonetines 
Veall:s over the 
Leac!! of grown 


Hay not be used 


to best advantace 
wnioss students 
fee? a need, and 
have prenared 
npronerly 


ray be difficult 
to scheckle re- 
source person 
waen desired 


~~, 
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REPORTS 


Description and Organizatic 


A subject is chosen ox as- 


sicned to one or more 
individuals to be studied 
and a vérbal or written 
account given 


Information nay be obtaina 


through various readings 
and/or resource persons 


who can give needed infor~ 


mation 

Characteristics :Well- 
ordanized, shows clear 
thought, has meaning to 
the speaker, and also to 
the audience 


Connittee work may some- 
times come under this 
classification if the 
results of committee work 
are presented in report 
form, either by the 
chairman or other members 
or by various members who 
give certain parts (This 
is especially applicable: 


in F.U.A. as well as class 


work) 


Appropriate Use 


Areas - Grouns 


When further informa- 
tion is needed to 


solve a problen 


Questions are raised 
and information should 
be sought 


All areas 


Adults (occasionally) 


Pi-.. groups if 


probleia is one which 


needs such study 


Gr:annles Advantages Disadvantages 


Infoznation needed 


for 212, such as 


tests for certain © 
manemace Zabrics oz 
how to alter a skix 


Invornation to * 
broacen lozizons, 
@.de, & xenort on 


various Slours the 


differences in 


SOUTCCeS, Character~ 
istics, and uses in 
icomlcing 


A report on differ 


ent nexsens* views 
about the need for 
sune:vised recvea~ 


4 


May be used for the 
same purposes as an 


outside speaker, anc 


may be easiex to cb 
jtain 


Students learn to 
work incependently 
or ccoperatively to 
solve their own 
problems 


Students are taught 
to use the library 
and other materials 
ang resources; ‘tc 

compare Cifferent 

ideas ancl oninions; 
to organize a logi- 


tion ox teenagers.]cal presentation 


May be an opportun- 
ity for co-opeza- 
tion between the 
denartment anc: the 
English department 


Report may be 
poorly presented 
for exanple: 

1, Reading 
instead of 
telling 

2, Poorly written 

2, Difficult to 
understand 

4, Presented in 
a voice too 
low to be 
heard 


May be repeti- 
tious if several 
ave working on: 
the sane topic 
(class will 

lose interest) 


Reports lose 
value when 
assigned as 
"busy work" 


Rroad field may 
be covered 
superficially 


COMMITTEE WORK 


Description and Organization Examples Advantages Disadvantages 


Committee work is a technique P. T. A. groups, club | Committees for a [Very desirable when | Often question 
whereby groups work together groups, assembly tea, banquet, buf- {big project is to is not settled 
for the solving of problems, programs, entertain- | fet, etc in foods |be done on merit but by 
feporting on topics of inter- ment, extra-curricula } work personal prefer~ 
ests completing project, etc. events, home room Can give whole ence 
' guidance Committee to delve jclass a chance to 
Group work with a committee more into a problem|take part if whole | Domineering 
is frequently desirable. A All seven areas of brought up in dis- |class is divided member can sway 
committee techniques serves two homemaking cussion into groups a group 
purposes. Sometimes and entire 
class is divided into committees Gives opportunity Often times com- 
to carry through a large activity. for additional mittee will not 
Sometimes a committee is set up knowledge on sub-~ carry thru to 
to do a special piece of work for jects if committees| completion 
tthe entire class. Committees are doing research 

we should be used only when they are on many phases of a| Too often members 

+ an outgrowth of the work going subject are chosen by 
one popular vote 

Gives an opportun- 
Duties of a committee are: ity for people to Can be teacher 
1. Organize the work get acquainted and | controlled 
2. Set up a plan work ¢co-operatively 
3. Decide upon a division Takes a lot of 
of labor Give experience work for the 

4. Set a time for meeting and confidence to teacher to dele~ 
5. Complete the job the less aggres- gate tasks to a 
6. Reports should be the sive person committee 


result of group thinking 
Encourages student | May be just 


Those on the committee should to express them- “busy worl" 
know definitely what their selves freely 
duties are. 
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FINLD TRIP 
Appropriate Use 
Pescription & Crganization f.reas - Grouns 


“Observing someone else's [| AI11 areas for the Cay 
doing" chool program 


It is a planned visit to a Acult work 
point outside the regular 
classroom NIA progzan 
It is a serious educational 

Stucy with important plann- 

ed puxposes 


An opportunity for first- 
hand experience . 


fhe teacher should plan: 
1. (‘lith stucents 

A. use appropriate 
motivation and 
develop background 

BS. help them under- 
stanc purposes 
clearly 

C. sxaise questions to 
be answered: sugcest 
things to observe; 
make plan for 
follow-up 

D. Guide class in set- 
ting up cules of. 
courtesy and thoug!:1 
fulness 

3. Discuss avpropriate 
attire to be worn 

F, Plan to write note 
of appreciation 


cuts of neat, pricesl. stimulate new 


SA ae ote eh cere 


Rssannles Advantages Disadvantades 


Opportunity for Can be an "outing" 


A visit to the 
fixstehand e:peri~ funless carefully 


grocexy store for 


information needed f ence slanned 


Fox successful 


arl:ieting, of to se May be usec to: Can develop poor 


relations if good 
interest manners and 

2. motivate study conduct are not 

A trip to a furni- 3. examine faniliar {| used 


of Loocs, etc. 


La 
tuxe store or stores scenes 


in a stucy of fure {4. Gevelon goce Legal asnects: 


nist.ings for the public relations Teachers are 
gi:t's room resnonsible fox 
Side benefits are any negligence 
A txis to the local fthe oppoxtunivies on their part 
nuxsexy school the field txin pxe- | when working 


duting a study of |vices for the teach-| with students 
ing oF etiquette, 

shopoing ethics, 

Fiele trip to util-jcourtesy, and the 

ity connany to nersonal traltis of 

denonstrate kitchen|coopezation anc 

planning dependability 


child care 


Visiv to nuseun forlstudents are chal- 
text.le,period lenged by ne: ideas 
costume or furniture@ande iimressions the 
exiiibit receive 


Critical thinking 
ray be developed 


Classwork ~=clated to 
realelfe situation. 


Disé. 


Discription and 


Organization 


Field trip continued 


Appropriate: Use 
Areas - Groups Advantages vantages 
oe ht 


2. With others 

A. arrange with 
administrators 

B. contact place to 
visit (May make 

preliminary 
survey) 

C. secure written 
permission for 
Students to 
attend 

D. arrange for 
financing if 
necessary 

E. select transpor- 
tation that 
carries liabilit 
insurance 


-9¢E- 


ne erm ere ee erree ee me 


The plan to use this 
technique should grow out 
of class experience, and 
be a procedure which the 
group selected 
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RESOURCE PERSON 


Anpronriate Use 


Descripticn and Organization fAnoas - Groups 


aResousce person may: 
he Lectuxe or talk 
@e Proiteipate in 
cymmosiun ox panel 
: 3. Civ2 denonstration 
lay be experts, persons » DG consultant to 
fron the ceonmunity with class 
prectital knowledge,: other ° Paxuncipate in 
faculiy or school personne 
or student from othexs axea 


Someone otkr2xr than the 
teaches: or class nenbers 
who presents or contributes 
to the class, 


Steps: 
1, Obtain inYormation to 
Inew what to expect in 
the presentation 
Teacher or pupils extend 
invitation 
3. Let quest know size of’ 
class, age level, when, 
where met, anc how longa 
class: meets 
&. Outline points you want 
cover eG 
xepare class 
Wave clats Go preliminaz 
werk on the subject 
Have class prepare a 
list of questions to 
ask 
8.Iave class assistant to 
introduce speakez, aid in 
presentation, and lead 
discussion that follows 


* 


2. 


AGvantaaes 


Contacts with dire 
fervent people sti- 
mudate puanls anc 


Cake dlecorating, 
nalting caclk.es 
denonstiatcd by 
bala: 


Kone demonstration 


agent give illustratcontribute ideas 


ed lecture on not in print 
lighting 

Students have sone 
Doctox tectures on jinformation clari- 


atZact ef diet on 
bocy shane ang 


skin abnearance raehni que #athess 
eee : Pe undevstancing anc. 
Prysacal Ceucatron bh oins develen good 


nerson cn panel 
Ciscussing how 
hobbics benefit a 
teenage: 


relationshins 
between school anc 
community 


Guidance counselor 
as consultant when 
Class <iccusses 


choosing 
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Resource persons ma 


Disacdvantages 


Resource person 
not effective 
unless experi- 
ence is care- 
fully planned 


Guest may not 
cover points 
expected 


lay be difficult 
“ce find experi“ 
enc2d persons for 
sone areas 


May be overused 


DRAMATIZATION: cle Playing, 


Description and Oraanization 


A technique in which peonle 
spontaneously act out nrob- 
lems of human relations, and 
analyze the enactnent with 
the help of other xole 
players and observers 


No script, no memorization 
of lines, no xrehersals 


Psychodrama should be avoided 
by the untrained, since it 
deals with unique problems of 
an individual. Socio-drama 
deals with interactions of 
individuals having problems 
similar to those of the 
majority of the group, 


Consists of snecific parts: 
1. The warm-up (short setting} 
or a "problem story," 
which presents a tense 
situation Lacking a con~ 
clusion 

Selecting participants 
(leader may let anti-sociz 
group present its ideas 
first) 

Preparing audience to 
observe alertly, ane 
participate through obser- 
vation 

“. Enactment, about 5 minutes 
5. Discussion and evaluation 


Shared experiences and 
generalising 


Sociocrama 


Appropriate Use 
— Areas _~ Groups 


Used to gain insight 
and skill in hunan 
relations problems 


Pernissive atmosphere 
very important both 
in the enactment and 
the shared exnerience 
anc generalizations 


Adult class 
Day school 
i groelis | 
ealti: 


Chile Care 
Neolaticnships 


Clothing 


Dress and Grooming 


| Growing Une Posture 


} Social lnow=How 


Exanples Acvantaces 


Undezstandcing Teens Helos groun to 
gain insight and 
skill in human 
relations 


Child caxe + Guidance 


Understanding Others 
Helps exploxe 
feelings about 
life situations 

which shape theix 

attitudes values 


Innroving Personrlity 


Parlianentary Pro- 
cedure 


Pronotes empathy 


Disci»line : 
° Helps pupils see 


Behavior 
are not unique 


May break. down 
prejudices 


=} 


ixst Date 


Present emotional 
subject naterial 
in impersonal way 


Bucdeeting Tine 


Fanily Budgeting 


tic and interest- 
ing way to handle 
& problem situae 

tion 


Pernits growth of 
concepts fron 
simple inciclenits 


Develops comnuni- 
cation skills 


theiz own pxoblens 


Provides a veajis- 


"Disadvantages 
| ee ny rem PN te reer 


Requires some 
skill, especially 
with certain 
problems 


Requires much tact 
to prevent pupil's 
self-exposure or 
the arousal of 
guilt feelings 


If discussions cut 
into painful 

areas, group will 
shrink away 
defensively, and 
the sessicn comes to 
to a halt 


ee 


Leader should not 
indicate what 
actors’ are to do 

or say, nor what 

he thinks is a aood 
solution 


ee r= 


Pupil may feel he 
will be condemned 
for acting a 

"disapproved" role 


,Can*be overused, 
but must be 
faniliar to. 
to be nost ef- 
fective 


DRAMATIZATION: Roleplaying Follow-up 


Appropriate Use 
Areas - Groups Examples Advantages Disadvantages 


Description and Organization 


Roleplaying Follow-up 


Rewenactment 


Role playing acted out with 
same players or with a differe 
ent sets of actors using 
suggestions of the class to 
solve problem or improve 
handling of the problem 


Relationships Manners to-.-use when Application of new Students may be bored 
eating out learnings (Immediate) with repetition if 
acting is not good 


Role Reversals 


Begin role-playing scene by dating Boy take role of girl,} Gain insight of others May find part hard 
player taking role of persons girl play part of boy to play effectively 
; different from himself to help Parent play role of or realistically 
«» him understand how that person| Teen Problems | teen and teen take the 


° may feel. Later the roles part of the parent 
* reverse so each will play 


own role 


Soiiloguy 
Actors have opportunity to 


step out of roles to tell 
audience about real feelings 


Relationships Family council Usually a dynamic Time consuming 
experience as audience 
shares experience and 
feelings 
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DRAMATIZATION: Minute Drama, Skit-Script ’ 
Appropriate Use 
Description and Organization Areas ~ Groups Examples Advantages Disadvantages 


An acting situation in which 
1 to 3 class members are 
given very short scripts tc 
read and to give appropriate 
action. (may be memorized or 
rehearsed) 


Dialogue(s) may contrast two 
or more methods or procedures 


Used to teach or emphasize a 
principle 


May follow, or be followéd by, 
discussion 


Should conclude with a state~ 
ment or veview of principle 
or principles 


All se 


ven areas 


Day school and 


adults 


FHA. 
1. 
26 


Meetings 
Degree work 


To show different ways 
of meeting problems 


jand working out solu- 


tions as follows: 


Behavior of children: 
Eating prceblems 
Agressiveness 
Independence 
Sensitivity 
Competition 


‘Family disagreements 


on use of car, hours 
for dating, freedom 


Selection of: 
Balanced diet 
Clothing 
Furnishings 
Pictures 
Doctor 


Methods of working ana | 
organizing time 


It is objective; hurts 
no one’s feelings 


May give shy students 
self-confidence 


Saves time (short) 


Interesting method of 
approach or review 


Easy 


Stinoulates discussion 
by students 


May be prepared by 
students* groups or by 
teacher 


Se ee ee even Keer ain. 
» 
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Sr ee re mentee em eres oy tem en a 6 se errepen aetna 


Takes thoughtful 
preparation and skill 
to bring out principles 


Persons may not pore 
tray character most 
effectively 


Can be over-used 


Some skits may have 
ready-made answers or 
be merely sugar~costed 
subject matter 


- + 


DRAMATIZATIONS: Pantomine 


Description and Organization 


A vaviation of role-playing, 
differing in that characters 
-do not taik and gestures, 
facial expressions, and vivid 
action takes place of words 
in the portrayel of situations 
and character roles 


‘Two types: 


1, Brief pantomine requiring 
2 or 3 characters in a 
carefully selected 
situation 

2. Longer pantomine requiring 


7 ~* 


unobserved announcer who 
1. briefly describes action 


& 


Appropriate Use 
Area - Groups 


All areas « to some 
extent 


relationships 


nis BMLAMEABS eee 


Examples 


Demonstration of "Do's" 
and “pon't's" 


Pantomine of some 

dating types as; 
Clinging Cleo 
Beauteous Betts 
Glamorous Gus 
Made=up Latty 
Needlesome Ned 
Jealous Jed 
Amorous Art 
Boisterous Bob 


Can express one's 
feelings and actions 
without words 


Adds variety to role 
playing 


Requires little pree | 


[preparation after the 


narration is written 


er tre ce ek re et te ca Mga er 


Ce 


a er ce 
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Disadvantages 


Situations may not be 
clearly understood 
and might become boring 


If ~arration is required 
it aces require some 
skill to write 
interestingly 


GAME PLAYING AND JINGLE WRITING 


Description and Organization Appropriate Use Examples Advantages Disadvantages 
Areas « Groups 


Game Playing 


Competition among individuals | Use to add interest Card Games Provides student with {Bright students may 
or groups of individual to to certain aspects of | 1. What would you do? | opportunity to see surpass others in 
facilitate learning classwork, such as cards describing familiar material in class 
learning new terme situation, student | a new light } 
Determine whether individuals | inology, or modifying tells what she One wrong answer 
or teams will compete undesirable work. would do Sometimes motivates andjeliminating games 
habits 2. Watching questions {sustains interest and [defeat purpose 
Set up rules of game and answers or increases retention 
To summarize or terns and Time involved may 
Pian subject matter to review information definitions Everyone likes to play | overbalance learning 
cover previously covered games that takes place 
e Team or Group Games 
& Explain game, divide into All areas 1, Football or Values of competition 
, teams (if needed), play Baseball as motivation for 
_ game 2. Relays learning questioned 


3. Spelling Bees 
Summarize material 


“ Jingle Writing - 


Creative. writing of rhymes Used to emphasize When grandma washed Helps students rememberjNay be difficult to 
Steps in using: important points in she used a board important points motivate students 
1. Assign topics that @ lesson and to That's where auto~ to write 
jingles might cover develop creativity mation scored Heips students develop 
2. Encourage practice in students Where she did rub, and [a sense of rhythm and |May take more time 
3. Explain that no special scrub, and squeeze the ability to manip- [than is warranted by 
organization, structure, Now we push buttons ulate words the value received 
or talent is needed with great east. 
(Laundry Unit) Provides personal 


Tf the old woman who satisfaction 
livéd in the shoe 

Had taken home 
economics she would 

have known what to do 
(Time Management) 


SUPERVISED STUDY 


Description and Organization 


Students work under super- 
vision on teacher=made 
assignments, studente 
initiated activities, or 
individaul projects 


Types in Use: 

Common Assignment « where 
level of achfevement is 
relatively equal, silent 
reading guided by questions, 
study guides, or points to 
look for, When pupil 
encounter difficulties 
teacher gives aid (diagnostic 


. and evaluative help) 


Achievement+level Assignment 
Organizing assignments at 
three or four levels of 
difficulty, Requires 
thorough familiarity with 
students and materials. 


Flexible 
Students responsible for 
choosing, among various 
activities. To be effective 
assignment must incorporate 

a broad range of activities 
and must provide for student 
initiative to operate in 
selecting them. Minimum 

core may be required from ail. 


individual assignments 


Appropriate Use 
Areas «= Groups 


Used when class does 
not do homework 
effectively, when 
references are scarce 
and when the search 
for information needs 
guidance 


Any area where 
references are used 
and where written 
information must 

be used to gather 
facts 


Meets varying needs and| Loses its value 
teristics of children | interests of stuc~ats 


Studying the charace 
from one to six 


Using references to 
determine the chemical 
nature of man-made 
fabrics 


Studying the influence 
of history on costume 


Determining factors 
necessary in selecting 
flatware, glassware, 
dinnerware and table 
Linens 


Studying how indivi-~ 
duals differ 


eg es A ey 


Helps pupils acquire 
individual skills and 


work methods 


Give students help 


when they need it 
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unless well planned 


Some teachers do 
not really supervise 
or direct study 
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TEREE ~ DIMENSIONAL MATERIALS: Exhibits 


Appropriate Use 
Description and Organization Areas « Groups Examples Advantages " isadvantages 


E:hibits or movable 
displays give a 3-D 
perspective 


Exhibits continued 


May help increase in 
terest of girls in 


homemaking classes 


May be a means 
through which girls 
develop initiative, 


i creativeness, re- 
| sponsibility, poise, 


, ability to meet 
; people 
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THREE = DIMENSIONAL MATERTALS: Mobile, Dioramas 


_Beserigtion and Organtzacion | ABgEOPEdEES se insane 


—_ 


A mobile is a group of objects All areas For which vocation am {Provides for pupil May take too 

or pictures suspended from an Any grade level I suited participation much time to 

elevated point that illustrate prepare 

a particular objective or Vitamin display Adds interest and 

objectives '  tyardety May not be placed 
Wardrobe selection to show to best 


[SONSEReES 
Safety Hints 


Daily time schedule Requires a certain 
jamount of artistic 
Suggestions for family . ‘ability 
recreation | 
In a diorama, models and objects Dioramas will adapt Excellent for exe | 
are arranged against @ back~ to axeas of hibits, fairs, clinics 
deround painting, to create a food " jor classrooms 
tthree-dimensional effect, ; home furnishings 
giving the illusion of a natural home care of sick Gives illusion of 
setting. clothing reality 


Conveys information 


| 
| 
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THREE « DIMENSIONAL MATERIALS: Puppets, Boxed Lessons 


Description and Organization 


ppropriate Use 
Areas « Groups 


A puppet is a doll representing] Espectally in Child 


a human being, animal, or 
fictional character. These 
figures are manipulated or 
moved by wires or strings or 
by hand . 


8Y~ 


‘Boxed lessons consist of all 
the materials required for the 
compjete teaching of a lesson 
or unit 


Care and Relationship 
units 


Adult Education 


Best suited to brief 
crisp playlets, full 
of action 


Boxed lessons best 
used for all areas 
requiring extensive 
materials 


Characteristics of 
children 


Social and Family 


Relationship exper i- 
ences, 


Selecting books for 
for a child 


Fabric selection 


Selection floor 
coverings 


Flexible enough to 
suit the experience 
and abilities of 
students 


Teacher can tailor 
the puppet show to 
fit the requirements 
of the learning 
situation 


Give students an op« 
portunity to project 
inner emotions 


eeguene interest 


and is very enjoyable 


‘An effective way to 


Takes time to 
make 


Requires a certain 
artistic ability 


Difficulty in 


{ store three-dimension- storing many boxed 


al materials related 
'tOgpecific lessons 
or units 


Saves time collectin 
dittodéd tests, study 
guides, printed 
references, and 
visual aids related 
to lesson or unit 


Increased efficiency 
in teaching proce«# 

dures due to organiz 
thinking and develop 


ment of scope and 
sequences, 


lessons 


Requires time to 


. set up the plan 


Unless detailed 
labeling is done, 
a specific item 
may be difficult 
to locate. 
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FLAT MATERIALS: Giwaphics 


Description and Organization 


Graphics refers to the arts by 


which we express ideas in lines; 


pictures, sketches, <liagrams, 


Diagram is a drawing which 
makes use of lines and conven- 
tionalized and geometrical 
symbols, has no pictorial 
elements, and portrays the 
structure of its subject. 


Graphs use dots, lines, or 
pictures to present inter- 


& related statistical informatio 


Types of graphs 


Line graphs are used in record+ 
ing continuous data, Lines 
may be drawn to connect each 
point where measurements are 
indicated. 


Bar graph consists of a simple 
series of vertical cr hori« 
zontal bars of unequal length 


but constant width 


APEESPE 1308 UE 


Graphics are used in 


Examples 


all areas and with all 


groups, but simple 


graphics are especial- 


ly effective with the 
slow learner, 


Graphs are effective 
means of presenting: 
factual information 
in condensed sutamary 
form 


Quantitative informae- 
tion- 


Clarification of words 
or symbols 


Steps in 4 process 
Relationships 
Classifications 


Organization of 
information 


Commercial clothing 

construction pattern 
guides are examples 

of diagrams 
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Advantages cf 


hala 


Disadvantages 


Promotes correlation 


May be poorly 
of information 


done and reused 


Promotes organizatio 


May requir’. more 
of past experiences 


time than teacher 
feels desirable 
Accurate and brief 
presentation of data} May not be used 
effectively 
May substitute for 
real articles May be hard to store 
and keep attractive 
Create interest and 
attracts attention May lose effect- 
iveness if 
displayed for 

! Long period of 

’ time 


a ES — 


Clarifies ideas 


tllustrates facts 


| which might otherw is¢ 


Line graph of food 
consumption trends 


ee 


Bar graph showing 
percent of students who 
include major food 
groups in their dict 
over Jeday reriod 


‘be unnoticed ; May tequire tou 


i much explanation 


Commercial ones 
may contain too 
: much advertising 
; and may not be 

, suited to the 
problem 
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FLAT MATERIALS: Graphics _ 
Description and Organization 


Graphs continued- 

Circle or pie graph « the entire 
area of the cixscle is divided 
into segments representing a 
percentage of total area. 


A poster is a relatively large 
illustrated card or sheet of 
paper 


Appropriate Use 
Areas ~ Groups 


Used when desirable to 
Show relation of parts 
to the whole me 


To show inside of 
objects and how they 
operate 


Show enlargement of 
small parts that 
cannot be easily seen 


Show finished products 
Stimulate action 


Attract attention 
or advertise 


Circle Graph represent 
ing family's food 
expenditures 


Poster showing cuts 
from side of beef or 
pork 


Yoster showing working 
parts of refrigerator 


Poster shoring layers 
in a grain of wheat 


Poster showing house 
plans 


Poster showing safety 
rules 


Poster showing 7 areas 
of vocational homemak~ 
ing program 
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Advantages 


of Grap 


ics 
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Disadvantages 
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7 . FLAT MATERIALS: Graphics 


ppropriate Advantage dvantages 
Description and Organization Areas ~ Groups Examples ; ace ae oof Graphige® 
Charts combine drawings, words Continued from Continued from 
and pictures in an ordexly and advantages of disadvantages of 
logical manner. graphics graphics 
Types of Charts 
Progress chart show consecu- Progress chart for 
tive steps of progress anda clothing construction 
indicates how many steps an classes 7” 
individual has completed, 
Flow chart shows sequence of Flow chart showing 
time or & process. correct procedure for 
making a bed, 
Tabular chart illustrates Tabular chart on — 
if, sequence in development of a home ownership 
‘> process or arguments for and 
against something, 
Tree Chart using roots or Branches of tree 
branches representing partes represents various 
of the tree trunk, home economics 


professions 
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¥YLAT MATERIALS: Flip Charts/ ‘or Cards, Cartoons 


Appropriate Use 
__Deseription and Organization _ Areas = Groups 


Flip charts or cards are / 
opaque material of uniform 
size which are hinged, plac. .d 
on easel, and flipped in’ 
succession, ; 


May use discarded wallpaper 
sample book, or a large note 
book set up like an dasel or 
a map head on-a stand insert- 
ing large sheets. of; papere 


Cartoons use pictorial . 
representation, often in 
: exaggerated form, to get a 
V3 nlessage across duickly and in 
. good humor, 


All areas, especially 
in the home furnish- 
ing units for mount~ 


| ing samples of draping 


and upholstering 
fabrics. 


Can be adapted to all 
levels of learning 


Slow-learners enjoy 
easy~to-understand 
cartoons 


Examples 


Selection of 
clothing 


Proper arrangement 
of storage space 


Using Dennis the 
Menace in Child Care 


Many cartoons would 
be good in relation~ 
ship areas 
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Advantapeg 


Lt adds interest and 
variety by telling 
@ story in pictures 
when presenting in- 
formation. 


A good way to store 
charts 


Presentation of a 
sequence 


Are compact and have 
attention-e-getting 
qualities | 
| 
{ 


Presenting human 
relations situations 
in an impersonal 
manner 


4 
N 
$ 


Can illustrate good | 
and poor techniques 


erat cee 


vantages 


May be difficult 
to find appropriate a 
pictures 


Reauire room to 
store 


Cartoon may require 
interpretation 


May oversimplify 


May appear to 
represent the 
attitudes of all 
members of a group 


ayer 
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i FLAT MATERIALS: Photographs and Pictures, Duplicated Materials 
ppropriate Use 


Description and Organization f&reas ~» Groups Examn 
Photographs and pictures are {| All seven areas of Child care: Inexpensive, plenti=- |Does not allow 
exact copies of object, homemaking Show size of Childe |ful _ {for individual 
people, and events, ren study 

Adult classes Close-up view for 
Black and white pictures and Food: study May not present 

. photographs are gocd but Especially good for Good foods in color one clear idea 

colored pictures and photoe bulletin boards, food China, linens, Large group can see |! 
graphs brirg out more detail | and clothing illustra- silver isame picture at same | 
and depth tions Housing: time 

Pictures explain ment lattention 

better than readings Styles of housing 


Furniture arrange~ ‘Concentrate group | 
for slow reader | 
! | 


Duplicated materials are made Puplicated materials Assignments iSaves time. Could be expensive 
on a machine used to create re especially good Summary sheets a ; 
RS an exact copy of a drawing, or the slower Tests lpach pupil may have ‘Might be used jin 
whoa printed page, etc. student Information sheets lhis own copy for ‘place of a tech- 
‘ Forms ‘study and future inique that could 
Reports of group work i:reference ‘result in more real 


learning . 
May be used in place © 
;0£ reference books if Additional copies 
‘none available might be inconveni- 
-ent to store 
‘May be used  .o sum- 
marize learnings 


ern le ny en mR ey ee er A 


+ Rete earn ete eee 


eA tte EOE 
oe: «Ge Thiam son 
a 


anne LAT MATERIALS: Bulletin Ra 


2¢ r) Or An Ordan a terry 


Bulletin boards or tackboardg A good board display |How to set the table 


are usually made of cork, 
soft wood, cellotex or 
Similar material, Is used 
to display visual meterial, 


A £lannel board may be mace 
from a lightweight board or 
other rigic’ material that is 
covered with flannel or 
another fuzzy-surfaced:- fabri 
Materials such as felt, 
flannel, sandpaper, and 
suede adhere to the surface. 


Illustrative objects may be 
cut directly from such 3 
material wr a small sensitic 
ing strip may be attached to 
the back of other mcterials. 


Magnetic boards have a 


metallic base, Pictures 
and ebjects pasted or 

mounted on small magnets 
will adhere to the board 


and can easily be moved 
about, 


A chalkboard is a board, the 
surface of which may be mace 
of slate or plastic or 

treated wood, upon which one 
May write or draw with chalk 


Appropriate Use 


v 4 Pola 


.S used to arouse 


stucGent interest, to 


Cevelop efficiency, 
and follow up other 
teaching aids 


May be used in all 
areas of home eco- 
nomics FHA, adult 
work, anc home 
project. 
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xannles Advant ages 
Arouses student 
properly interest 


Develops subject 
matter 


Importance of color 
in the hone 


Approvriate wardrobe 
for high school girl 


Used for follow-up 


Students may make 
Roon arrangement contributions 
Wise use of time for 
a hagh school girl 


Presents opportuni 
to help pupils to 
show initiative; 
cooperativeness, 
creativeness, anc 
responsibility 


Selecting a vocation 


Develops good art 
principles 


The chalkboard may be 
used for: 
explanations 

drawings 

summary 
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Wa .wckboard, Flannel Boarc, Iiagnetic Board, Chalkboard 


Disadvantaces 


Lack of pertinent 
illustration 


Material may not 
be changed fre« 
quently enough 


Poor if unat~- 
tractive and 
unorganized 


May be poorly 
located or 
lighted 
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___- PROJECTION MATERIALS: Filmstrins., Slides. Opaque Projection 


Description anc Organizatio 


=-cc: 


A filmstrip is a series of 
transparencies mounted to b 
shown in seqtence, 


A slide is a singly mountec 
transparency, 


Filmstrips and slices may b 
accompanied by script or 
record 


An opaque projection is a 
projection of any at 
nontransparent visual 
material, 


| 
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Appropriate Use 

A SeAS OL mn Le 
Used: for all qrade Baby sitting 
levels anc all areas |Toy selection 


Usec. to: 
Stinulate discussion | Fool Dishes 
Kitchen arrangements 
Introcuce or review 
a lesson or unit 


Give cetailed instruc 
tions 


Promote retention of 
knowledge 


Reinforce, supplement 
ox intxrocuce a demon- 
Stration or a field 
trip 


Heighten interest 


Gain insight into the 
nroblem under stucy 


Coaque projector can {A diagzan showing 
transfer outline parts of seving 
material to the _| machine 
chalkboare or a large 


Sheet of paper. : 
income 


Management of Lamily 


si wiecnidacioralN aritsids “oi eee! eevee ee cars 


CRP TRL A PI mn A PMN OPO et HD OPTRA PORES UNNI RIE JOS PAN AE YOUN AE HEPA NSE Py SO ITU PTR ES TAO MR PLETE SA FA OSS AERA le TOTES OTE YETTA ES SEASONS ONES TE NR PMREET NIN HET RCRA mele rates ms hm ewe 


5 
' 
t 
t 


ne fe ee eee ee ee ee ee 


. 


ACIV~aAMLAaACe & PB > aAntace 


The fixed sequence 
in the filmstrip 
makes it less use- 
ful than slides or 
opaque picture for 
certain teaching 
aids 


A largé group can 
see the same pictur 
at the same time 


A picture can be 
retainec on the 
screen as long as 
it is wanted 
Adequate darkening : 
The details of the ; of the room may : 


enlarged picture | be cifficult to ° 
can be reacily 1 achieve 
stuciec 

| 


Since the room is | Pupils may not 
darkened, attention, be able to take 
is focusec on the | notes 
projected nictures.,: 

‘There is not always 
Relatively inex- :time for incivicual 


| pensive eeuey 


'Filmstrips and 
Slides are subject 
‘to damage by use 
‘The opaque pro- 

. jector is not 
‘universally ayail- 
able 


} 
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An overhead projector, witich 
consists of an open glass 
plate with a mirror above it 
permits a teachex to face 
her class while illustrating 
a point. 
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Overhead Pro 
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ections 
Appropriate Use 


Coulc be usec intall 
honemaking classes 
Used to: 

Present information 
Analyze and review 
Prepare quick exer~ 
cises in evaluation 


Learn identification 
of synbols 


Listing summary 
peints 


a 


Furniture arrangee 
ment 


Arxangement of wall 
accessories 


Wincow styles and 
parts of window 


utritional value of 
foods 


Expensive 


Teacher can face 
the class while 
using the overhead 


May be cifficult 
to prepare 
transparencies 
Normal classroom 
lighting can be 
used Projector may be 
inaccessible 
Identification of 
important items 
easily Gone with a 
pencil as a ncinte 


Neec a screen for 
best results 


Complex iceas can 
be shown in vazicus 
paxzts or stages by 
use of overlays 


Teacher may feel 
insecure if lacke 
ing in ability to 
write and draw 
artistically 

Can write ¢irectly 
on transparency 
curing presentatioc 


Colors can be usec 


Teacher can select, 
design anz arzange 
his own material 
for a given lesson 
before class 


Transparencies can 
be saved anc usec 
again 

Marks can be remo 
and ‘transparencies 
can be reeused 
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PROJECTION MATERIALS : 
——__ Description _& Organization 


Motion picture is a cone 
tinuous length of filn 
containing sound and 
motion, 


PPPs Mp ye aep ee b 
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Motion Pictures 


pee cer eate Use 
- Groups 


Usec in all axeas and 
at all levels. 


Used tos 
Awaken or strength 
interest 


Develon broader 
understanding 


Awaken desirable 
attitudes 


Sunpiy information 
neececd for problem 
solving 


Develop first stages 


of manipulative or 
sudonent ability 


Provide common exper- 
iences as a basis for 
2LScussion 
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Provides more lear 
ing in less tine 
and better retention 
of what is learnec 


Care of the Nair 


Safety in the Home 


Quick meals from 

a freesex Stimulates other 

learning activities 

Learning to understand 

Children | racititates thinke 
ing and problen- 
solving 

{ 

| 

1 


| Communicates facts |; 
| ox demonstrates 
,Precenneee 


! Compels attention 


$ 
t 

; Can bring distant .: 
j past and present 

' into the classzxoon 


Arouses interest 


eer ee 


Can present a 
process that cannot 
i be seen by the 
human eye 


! 
| 


: Provides an easily 
reproduced recorc 


of any event or 
operation 
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Disadvantages 


Incorrect and 
undesirable 
concepts may be 
obtained 


May be expensive 
unless borrowed 
or rented 


Not always possible 
to preview a film 


Problems may arise 
in operating the 
projector 
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OTHER AUDIO - At AIDS: Tape Recording | 
De cri tion & orgenization| Appropriate Use nher aovantace Ss Hi cad ake Artes 


Tape recording isa 


recorded sound on a Usec tos Areas especially Can be played over |Limited to the 
magnetic tape, relationships and over audience's 
Suggest standards child care junderstanding of 
managenent Can be pre-ecitec! | words 
Collect cata (cun use and evaluated 
for absent students) [Could be very chal. Equipment cost 
lengine for gifted Adaptable to large ppaneeEveyy high 
Develop listening student and small audiences; 
ability 
Conserves resources: 
Previde vocational of qualified ins 
anc professional | Structors 


guidance by recording 
acavice of leader of 


| Motivates student 
a profession 


‘through a new op- | 
i proach or a differ~| 


improve sreeching ‘ent voice 


“8s~ 


ee me eee 


ability ; 

iTape recorders are 
Used for giving , :Simple to op2rate 
cirections ; 


‘Can record prograns: 
Usec for group ‘for use in class 


discussions 
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__ OTHER AUDIO-VISUAL AIDS: Television 


Appropriate Use 


Description & Oraanization as - Groury yarn I Advantac Ni sadvantaace 

Television is a device which! Any age and all Fooc's cemonstrations] Partial solution | Television sets 

projects pictures on a grace levels can use} can be given for the teacher are not available 
televisior. screen for educa+| it shortage to all j 


tional purposes. 
Sxcellent’for demon-; Arrangement of equip An effective eciuca Expensive to put 


Te” 2vision programing has Strations, appro- ment ami step by tional mediun on programs 
for its goal the meeting of | priate stvles of step procedure may | 
community needs in and out clothing or child be observed Time ane talents | 
of school, care of classroon | Classes are 
; Summary charts may teachers is recie | limited 
Television stations are Car. be used in all be given with recipe$ stributed over a | 
locally owned and operatec areas of homemaking | or other information| wide area ‘Difficult to plan 
by educational institutions to be copied by the ‘for classes 
anc organizations, viewex Adds variety 


Can teach a larger 
number with fever 
teachers 
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Appropri ate Use 
appropri roun 


Used when groups are 
large and individual 
ability is varied 


Programed learning is a 
fusion of learning and 
testing through a series 
of questions and answers 
presented by teaching 
machines ox vrogramed 
textbooks 


Very effective for 
Slow learner since 
program can be pre-e 
pared to give clues 
to answers 
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sit 


ey Se eS 


Learhing of equive 
alents in measuring 


Presents ‘naterial 
in smell, simple 
steps an! logical 
order 


Requires student 
participation 
Informs stucent if 


answer is right or 
wrong 


By immediate confix 
mation of student 'g 
work gives him | 
pride in his work |; 
and helps hin 
' retain the right 
answers 
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Encourages student 
to give right 
‘answer at first try 


Allows each student 
. to progress at his! 
/ own pace 


Teacher can devote | 
more attention to 


individuals since 
‘he is freec fron 
‘ tiresome routines 
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ing since answer 
| can not be chaaged — 


Kelps prevent cheate 


antanac 


a at 


Limited areas 
of learning can ; 
be used 


Better suited to 
certain fields of 
subject matter 
than to others 


Preparation of 
programed materials 
is time consuming 


Can not handle 


human element of 
teaching 


READING MATERIAL 


in i —' 


Descriotion &Organization 


Reading is one of the 
main channels for obtein-~ 
ing infurmation 


Text and reference books 

provide 2’ carefully 

organized, common core of 
experience for a class. 


Magazines contain current 
information on 2 variety 
of subjects. 


A local newspaper contai 
information about commu~- 
nity affairs 


“Many supplementary read- 
ing materials have ac- 
curate and diversified 


information, 


Library meterials in 


School and puplic facili- 
ties are good sources of 
information, 


Appropriate Use 
Can be used for all 
areas 


The gifted student 
will often enjoy 
reading, understand 
what he reacs and 
read faster 


A slower student is 
more cependent on a 
textbook for ideas 
anc expression 


Select references for 
different levels of 
ability 
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Determining food 
preparaticn terms 


Reading implication 


of new textile jiabel- 


ing law 


Overnight assignment 


Aid to teacher 
Aid to student 
Different reading 
materials can be 


supplementary 


Written by an 
anzthority 


Can be used to 


gather information : 


| to solve problems 
' 


Pupils are in the 
habit of using 
refe~ences for 
porcune 


i influence 


eacher 


: 
| 
| 
| 


Saves time for the : 
t 


Disadvantaaes 


Can become a 
crutch and narrow 
curriculum if 
followed rigorously 
from Gay to day 


| 

i 

I 

| Reading material 
i may not be on 

| level of student 
! 


Home Economics 
, library may not 
have up-to-date 
‘ reading materials 


— 


Not sufficient 
‘reading materials 
in department 


' Semensive 


A text is an organ- (especially text- 
l izing anc unifying 


, books) 
Often used 
. ineffectively 


‘Single point of 
; view expressed 


Mirs. Kelsay 
Louise Bennett, Keva Bishop, 
Nancy Fohannon, Bessie Covingtor 
Evelyn Ensor, Noretta Hampton, 
Mary Alice Lay, Esta Tackett 


FACTORS TO CHECK IN EVALUATING 
DEPTH TEACHING 
Agreed on by University of Kentucky, Education 687, Sumer 1964. 
Factors ‘Yes {ne Evidences 
1. Are pupils working toward a recognized 
goal which is based on individual ex- 


periences anc needs? 


2. Are pupils of all levels challenged? 
3. Are pupils ceveloping gooc work habits . a 
and using time and energy wisely? 


4, Are pupils applying previous learn- : a 
ings? ' | 

5. Are all pupils participating in acti- ~ 
vities ; 
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6. Do pupils develop and apply generali- 
zations 


7. Are pupils using Up-to-date resource a 
materials in line with their abilities? 


8. Are pupils continually. evaluating 
progress? 


We achieve greater depth when we teach for an understancing of not only the "how" and the "what" but also 
the "why," 
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The efficiency factors and production goals presented are for use by 
vocational agriculture teachers and other agricultural personnel, 
They may be used at high school, young farmer, and adult farmer 
levels because all three groups are concerned with farm management 


a farm comparison analysis are ‘included. (JM) 
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Purpose 


eee 


Efficiency may be defined as "effectiveness in production." Many 
factors must be considered when determining effeciency in the production 
of farm commodities. 

This - material has been developed for the use of vocational agriculture 
teachers and other agricultural personnel* in West Virginia. We normally 
associate efficiency factors with both farm management and production, 
which to many people, are combined into the term "operation of a successful 
farm business", Since day, young, and adult farmer groups are vitally 
concerned with both phases, the material presented herein may be used with 
the three instructional programs. 

Many times people must be properly motivated before a sound program 
can be launched. These efficiency factors, when properly used, can often 
serve as a motivating stimuli for improved farming programs among the 


students. 
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SUGGESTIONS POR USING EFFICIENCY FACTORS 

1. Be thoroughly familiar with the terms and measurements used in the various 
enterprises. 

ée Do not attempt to completely analyze an enterprise for efficiency factors with 

ee first and second year students. Work into it gradually. 

3. Stress the importance of sctting a high goal.e Vocational agriculture stud~- 
ents should be able to double or triple many existing production averages. 

he Shorclass members how specific efficiency factors will affect profit or loss 
on a given enterprise. 

5. Use production records of former outstanding vocational agriculture students 
as a means of encouraging increased scope and increased production of present 


students and other class members, 


6. Approach efficiency factors from a positive standpoint. Don't feel that 
it's a necessary evil. Students appreciate knowing what will be expected 
of them in order to reach certain prescribed goals. If students are shown 
practices that vi11 lead to success, they are more apt to direct their 
efforts in paths that will bring tnem close their anticipated goals. If 
one uses efficiency faotor analysis proverly, his teaching will be easier 
and more &ffective. 

7e Encourage class members to discuss their production goals and accomplishments 
with their parents, fellow students, and neighbors. Much good can come 
from separative analysis with fellow students and other farmers in the 
conmunity. If a student hzs done a good job, he is proud of it and wrks 
for even greater achievements. Then, too, it has a desirable effect on 
other students who have fallen short of theiz expectations. On pages 29 , 
Jy 31, and 32 you will find farms that may be used for comparative 
analysis of certain vo-ag enterprises. 


It has been the feeling of many that the young ond winlt farmer groupe 


Jp 


h 
would be hesitant about a comparative analysis. However, some states (Mary- 


land)have found that the adults are just as eager to locate their place on 


the profit "totem pole" as the day students. Maryland has not particulary 

encouraged this comparison but has found that they automatically find then- 

selves comparing dollar results for various farm enterprises. 

For complete suggestions concerning the use of other vocational agriculture 
forms, see "Suggestions For Using Vo-Ag Record Book" by W. H. Wayman, 195) 
State Department of Education, Charleston, West Virginia. Mimeo 10 pp. 


~MENTRCDUCTION 

Today we think of farming as a business as well as a way of lifee A good 
farmer wil} alen be a good business man. The farm has experienced many changes 
during the past two decades. Thes changes have brought enrichment to those 
farmers that accepted them as 4 trend toward better living by demonstrating 
their ability to make sound managerial and productive decisions that would improve 
their farm income. 

Too often the students success is measured solely in terms of yield per acre 
or the production per animal without regard to certain other factors that con- 
tribute to the labor income. There may be practices that could very easily be 
applied to an enterprise which would increase the profit a student would receive. 
Then, too, there may be practices that could be eliminated thus improving pro- 
duction and labor income. 

We must first get the student interested in his business. We should never 
assume that all farmers should »roduce 100 bushels of corn per acre. This de~ 
pends on the farmer himself - what he is doing, his management ability, etc. 
These practices can make the difference. For teaching purposes, we need to know 
exactly what he is doing. Through comparative enalysis, the student can discover 
his weaknesses and through action on the part of the student and teacher, specific 
corrective measures can be employed to improve the productive income of the farm 
business. 

The problem of making decisions faces the farmer constantly. Some problems 
are easy to solve based upon past experience. Other problems, due to existing 
circumstances and the lack of past experience, are more difficult. Sometimes 
the farmer is forcad to make a decision and take action. 

The above reasons furnish sufficient evidence that certain goals and 
efficiency factors are needed tc sorve as a guide in analyzing farm enterpriscs. 


It is the apinion, of the writer thay tho stonderls aet.for the various ef fic- 


6 
iency factors enable the student to make a critical comparison of the results 
obtained from his enterprise with those of "superior" and "good" farmers in his 
communi ty. 

All businesses should have a goal, and the business of farming is no ex- 
ception. Also, all business people should establish an index, above which we 
find profits and personal satisfaction. The different rates of production are 
herein set up to give you an index for your production. You will find three 
columns in which is listed the superior, good, and state average production. The 
"superior" figure is representative of the production received by the leading 
famers of the state and the "good!" column is designed to show the production 
of the above average farmer. State averages are all taken from census data 
or from other sources that may not be available in your school. The state average 
in many cases, is below what you would expect in your community or county. For 
that reason, a column has been provided for county averages, which should serve 
aS a more reliable figure for local conditions. The next two columns are left 
blank for the student to caleulste his anticipated production goal and his 
final achievement. This information is recorded on Form 8 of the West Virginia 


Vocational Agriculture Record Book. 


SETTING PRODUCTION GOALS 

The teacher must be sure that all students understand the importance of 
setting high production goals and by the use of superior practices be able to 
approach or surpass them. The teacher must, also, have a sound philosophy of - 
superisory farm visits and practice this philogophy at critical times for a 
given enterprise, which will help the student to realize the value of setting 
goals and working towerd their accomplishment through recommended practices. 

In order to make the production goals reslistic as well as challenging, 
some class time should be devoted to a discussion of the production records of - 
former students and of successful farmers in the area. These figures may be 
obtained by consulting the records of former students and by talking with lead- 
ing farmers in the comunity. A chart might be prepared dividing production 
records into three groups; high third, middle third, and lower third. From 
these groupings, students should be able to determine their own production goals, 
taking into consideration their home conditions.+ 
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ANALYZING THE RECORDS 


In vocational agriculture, we realize the importance of accurate record 
keeping. Record keeping, however, will not have served its full value unless 
some work is done in the area of record analysis. Then, as 4 follow-up for 
the analysis, the teacher and student must agree on suggestions for improve~ 
ment. These suggestions will help the student to realize the importance of 
using superior practices to obtain high production goals. When properly used, 
efficiency factors will assist you to discover the strong and weak points 
involved in the "doing" stage of preduction. This process should also help 
the vocational agriculture teacher to discover some of his o#n strong and 
week points. dust as the student is 2lert to discover areas of strength and 
wealmess, so must the teacher be alert and observative for those areas where 
he can bolster his instruction whethcr on the farm or in the classroom to 
enrich the student's learning through every day's satisfying experiences. 

It would be well for the teccher and students to provide charts and 
tables that will show production standards for certain enterprises carried -.,: 
the past five years. This would provide the student with a basis for formu- 
lating his om goals. It seems to be advisable to start the freshman class 
out with only a few gosIs and progress into the rore technical phases as the 
students advance in the vocational agriculture work. However, some first year 
students may have progressed suificiently to work on moce advanced efficiency 
factors. If you find this to be the case, then these pupils should be en- 


couraged to do so. 
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DEFINITIONS OF TERS? 


Efficiency Factors - A designated measurement of specific factors which affects 
the rate, amount or the economy of production of a particular enterprise. 

These should be tangible and specific measurements, such as per.cent of chicks 
raised to 10 weeks; woight of pigs at 56 days; pounds of feed per pound of 
gain; etc. 

Efficiency Standard - A set rate of production, determinéd on the basis of 
experience or reasearch, which sets 4 maximum or minimum production rate for 

a given efficiency factor. Again a tangible statement of quality, quanitiy, 
proportion, or time. An exemple would be 200 Jt. hog at 170 days (time), 

350 lb. feed per 100 1b. pork (proportion), 260 eggs per hen per year (quantity), 
etc. 

Production Goals - Goais set for each efficiency factor for a given enterprise. 
These should be base.i 21 the home farm situction ind shculd be gouls that are 
within reach yet challenjing to the student. 

Pupil Goal - The goals s-t by the pupil for his enterprise based on his home 
farm conditions. 


Pupil Achievement ~ The goal which the stud:t achieved for a given efficiency 


factor. 


1. doe P. Bail - Bfficiency Factors and Production Goals For Vocational 


Agriculture Enterprises in ist Virginia. 
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Table 1 
Efficiency Factors For Swine Enterprise 


me re on ey 


ae a a as a et $e 

Efficiency Standard‘ ~ ti jPupil's — 
Efficiency Factor ‘1 We Vae} County | Pupil 's| aot orgie 
avercee Averagel} Goal 


Superior _Good 


a ay ee te = ge = 


No. of pigs farrowed 


wl ey 


Sows a 12 
Gilts 10 
% of pigs raised to 95 
weaning age 
Wte of pigs at 2 wks. i 10 


Wt. of pigs at 8 wks. 50 
No. days required to 14,0 


reach market wt. of 
200 lbs. 


gain 


Average gain per pig 1.6 
per day after weaning 
(56 days) ss = 


Swine Enterprise 


Lbs, feed per 1 lb, _ | 3.0 


a tree es CY SA Ei HDD Et TY re ELE © Stale een ney wus may emery th Soe teh Hi 


The efficient swine herdsman has breeding sows that farrow 9 or more pigs 
per litter. At two weeks of age, pigs should weigh 9 lbs. each if the sow is 
producing well. He also raises 90% of these pigs to weigh an average of h5 
lbs. per pig at 56 days (8 wks.). These same pigs may be made to gain at the 
rate of more than 1.5 lbs. per day to reach a desired market weight of 200 Ibs. 


at 140 days of age. This will require efficient feeding as it will take approx- 


imately 3.50 ibs. of feed to produce 1 Ib. of pork. In order to meet these stand- 


ards, approved practices of feeding and management must be followed, plus start- 
ing Out with well-bred animals. Records mst be kept if these factors are to 


be figured accurately, 


sonal Records of 2 Swine Rnterprise 
_ ency Standard! = i{ Pupil 


We Va. |munity |; Pupil: lachieve- 


jAverage Average’| | {Goal* — 


a 


i 

9.5 |} 9 | 9 
i 7h =| 80 | 90 | 100 . 
3 7.0 725 1 —-j;-< 
30 | 38.0 1 10 | ne 
|| 220 200 || 180 | 17h 
| I 
[i ‘| 
; i 5.0 4.0 3.0 3.75 
| 
oe et 3 | 1.2) 1.40 


* Filed cut by pupil at the beginning of the enterprise. 
=* Filied out by pupil when th: exterprise was summarized. 

The figures im the table above, taken from a vocational agricultural re- 
cord bock, show the results obtained for a swine enterprise. The columns which 
are starred were completed by the pupil. 

hen Tom chose swine as one of his enterprises, he decided to talk to his 
meighbors about it. He found thst the average litter size was between 9-10 
migs ami thet mest fermers reised 7 pigs to weaning age. Although the farmers . 
didn't weigh their pigs at weaning age, tuey judged them to weigh about 35 
pounds ot this time. They also indicated that it reauired about 200 days to 
reich 200 pounds. This figured out to be a gain of 1.1 pounds per day. The 
pound: of feed per pound of gain was estimated at h.O. Tom recorded thase : 


figures under the colum entiticd “Commmity Averages." 
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f.4s figure may also be taken from the census figures on a county basis 
rather than to use the community averagee Usually, there will be little var~- 
iation between different sections of a county. You will discover that most 
of the material presented in this paper will use "County Average". 

Tom's next step was to set goals for his enterprise. He decided that his 
gilt should probably farrow 9 pigs and that he should raise 8 to weaning age, 
and all if possible. He set a goal of 0 pounds per pig at 56 days, and a 
goal of 200 pounds at 170 days. This would be at the rate of gain of 1.2 pounds 
per day. He further decided that he would try to make a pound of gain on 3.0 
pounds of feed. He did not use weight at two weeks as a measure of efficiency. 

When Tom analyized his final records, he found that his gilt farrowed and 
raised all 9 pigs in the litter. The average weight was 42 pounds by actually 
weighing the pigs at 56 days. At 159 days his shoats weighed 210 pounds, or 
10 pounds over his goal. The rit> of gain was 1.4 pounds per day or .1 pound 
more than his goal. From his actual records of feed, he was able to determine 
that it required 3,5 pounds of feed per pound of gain. 

In the final summary of his records, Tom decided that next year he would 
have to push his pigs a little harder to make the 200 pounds at 150 days. He 
further decided that he could lower his cost, of production by improving his 
feeding practices, especially with regard to pasture and minerals. He would 
aiss have to continue sil the approved practices used during the past year. 


Sori Saree er PT i 
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Pupil 
Pupil |Achieve- 
JUG HEY ecm 


Efficiency Factors For Raby Chick 
and Laying Hen Enterprise 


Efficience Factor 


ee 


ere ree. = ame a 


No. of chicxs raised to 100 | 97 | 9S 
‘ 10 wks. hi 
F 
Vit. of birds at 10 wks. s I! 
(1bs.) : 
Light breeds 2.5 2025 j 2.0 
Heavy Breeds 3.0 2.75 f 2.5 
Lbs. feed per lb. gain 2.8 320 | 3.6 
to 10 wks. ‘ | 
% desirable pullets kept 97 95 90 
for layers | 
(Pullets housed) | 
No. eggs per hen housed | 250 | 200 196% 
Total % of mortality (layin i 6 12 16 
house) 
Rate of Lay (%) (hen: day) 85 | 70 -60 
Ibs. of feed per doz. eggs 
light breeds | =.0 45 | 5.0 
: Heave breeds _ h.2 6.0 | ' 7.5 
C3 : 
; % Grade A eggs produced | 90 14.80 


* Eggs produced per layer per yeare Wot hen-hcused basis. 
Beby Chick anc Laying Hen E::rterprise 


For efficiently conductirg the baby chick enterprise, good breeding stock, 
o free from disease should d¢ secured. With proper brooding, 97% of the chicks can 
= be raised to 10 wks. of age, For light breeds, they should weight 2.5 lbs. and 
heavy breed 3.0 los. at 10 wks. of age. Efficient production is secured when 3 lbs. 
of feed are used per lb. of gain; approximately 25-30 lbs. of feed to 6 months of 
age. Ninety-five per cent of the pullets should be suitable for housing at 20 wks. 
of age. They should lay well in the fall and winter months and a yearly total of 
200-250 eggs per hen. Mortality should not exceed 8% with good management, and 


culling will take out approximately 30% of the birds during the first laying year. 


Wy 
(Price of feed, eggs, etc. will determine this.) Approximately 4.5 lbs. of feed 
will be required to produce a dozen eggs. Eggs should be gathered twice daily 
and stored in a suitable place to maintain high quality until used. 


Table IV 


= 
ert 


Efficiency Factor 
Superior 


‘ 
H 


eee te tees 


% chicks raised to 9 wks |; 100 98 
Wte per bird at 9 wks 4.22 307 


Lbs. feed per lb. of gain 2.2 2.4 


% birds marketed in highest 


9905 
grade (quality) __ 


Broiler Enterprise 


The efficient broilerman will raise 99% of his chicks to 10 wks. of age 
These birds should weigh 3.5 lbs. and should be of high enough quality to insure 
reasonable profits. The broiler industry is highly competitive and the individe 
ual producer mst have sufficient scope to weather unusual market conditions. 

He must be efficient in his feeding practices, and should produce a pound of 
meat to every 2.41 lbs. of feec consumed. Fast growing birds of a desirable 
breed or crossbred strain should be selected, keeping in mind the market pre- 
ferences. For each 0.1 lb. improvement in feed cenversion, the income over all 
cash costs goes up $17.50 per 1000 broilers. Also, for each 0.1 lb. improvement 
in feed conversion the value per ton of feed goes up $5.00 or $.25 per 100 lbs. 
of feed. 


Fe} 
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Table V 
Efficiency Factors For Beef = Enterprise 


Efficiency Stands Con | Pupil 
Efficiency im Vas {munity «| Pupil | Achieve- 
Factor Superior Good ee erage|Average| Goal | ment 


No. of live calves per . 
year 


Wt. of calf at 205 days {| li75 


Lbs. protein supplement 100 
fed per yr. (cows) 


Ibs. gain per day 2.25 
(feeder calf) 


Grade of calf Fancy 


# Average of 6416 steer calves and 447 heifer calves sold through demonstrational 
sales (W.Vae) 1961. State average would probably be lower. 


Beef Cattle Enterprise 

For the development of an efficient beef cattle enterprise; short, thick, 
heavy-set, blocky animals of the beef breeds should be selected. The use of 
good purebred sires will help to ensure calves that will develop into the high- 
est grade. A cow should produce one calf per 365 days, dropped between February 
15 and April 15 to receive best market pricese The feeder calf must be dehorned, 
castrated, weaned, and broken to lead in order to qualify for the state shows 
and sales. 

The demonstrational sales throughout the state have provided a much needed 
outlet for many feeder calves. This system of marketing has greatly enhanced 
the beef industry in the state by providing a sound marketing system where the 
cattle are sold according to grades with the better grades commanding the better 
prices. 

Proper feeding will ensure efficient gains of 2 lbs. per day, and a total 
weight of 425 lbs. at 6 moths. A calf being ereep fed, will eat about lbs. 


per day. Feeder calves shouli grace choice or above. Dams must. give sufficient 
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milk to get culves off to a good start, Good pasture and creep feeding of grain 
will ensure a high quality animal. The kind of hay availevle will determine the 
amount of protein supplement needed for wintering breeding stock. 


17 


% lambs grading choice !/ 99 


(blue) | 


*Average of all breeds in the ctate 


Table VI 25 
Efficiency Factors For Sheep Enterprise 
- Efficiency Standard Com- Pupil 
Efficiency | We Vae jiunity ||Pupilj Achieve- 
. Factor Superior j Good | laverage Average! Goal | ment 
Wt. of lamb at 5 MOSe | 90 80 75 
Lambs raised per ewe || 1.5 1.3 || 2.0 
% of lambs raised 95 | 88 83 | 
Wt. ef fleece: | | 
Corriedale cross | 10 8 1: 
Western type ewe 10 8 | 
Southdown | 7 6 | 
Dorset 1 8 6 {|b Sule 
Hampshire § 6 
Suffolk 7 ; 6 | 
; | 
Average gain per lamb i] .6 | oS ii oft i 
per day 1 
| 
| 


Ms 
= 


Sheep Enterprise . 

The superior shepherd will keep ewes that average 1.5 lambs raised to 
weaning time, and which averse 90 lbs. at marketing age of 5 months. This 
can be done if good pasture is provided 21i adequate concentrates fed to ensure 
again of .5 lb. or more per daye The weight of fleece in an efficient flock 
shouid be 7 lbs. per ewe. 

The use of large ewes and good purebred rams along with good management 
practices including adequute parasite control are essential to meet these 
standards. Shelter should be provided in order to assure success with early 
lambing. Dock and castrate at an early age to maintain a quality product. 
These factors should assure the production of choise lambs with at least 80% 


of them grading blues. 


war 


Tle ates alana ort 
ckak ics: Ail, 
Bs 
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. Ee 
i a 
. i Table VII 
iB Efficiency Factors For Dairy Enterprise 
i 
BE 
Ag site: Stent, leony fit Standards Pupil 
af Efficiency Factors W. Va. site: Stent, leony fit Pupil jAchieve- 
ae meee Superior Good — Average Goal {ment 
+4 Lbs. butterfat per cow 25 | 350 
Ibs. milk per cow: a ge | ae 
Jersey 8,000 6,500 4{15,100% 
Guernsey 8,500 | 7,000 
Ayrshire 10,000 | 8,500 
Holstein 12,000 10 3 000 9 ’ LOOK 
Calving Interval (days 365 400 
* Average of all breeds ## Average of all cows on 2 testing program 
a Table VIII Height at Shoulders and Body Weight 
| . $4 For A Dairy Heifer Enterprise* 
a " ROLSTEIN AYSHIRE GUERNSEY JERSEY 


, Normal Normal Normal Normal. Normal Normal Normal Normal 
ae - Age of Heifer Height Weight Height Weight Height Weight Height Weight 
. (months) (inches) (pounds) (inches) (pounds) (inches) (pounds) (inches) (pounds) 


1 30.6 112 27 02 8h, 28.2: 77 27.0 67 
2 3203 148 28.8 122 28.8 102 28.9 
\ 36.3 2h3 32.6 18), 33.5 173 32.6 158 
6 3907 355 36.0 272 36.9 2 36.2 2,3 
8 42.3 38.5 362 3909 350 39.0 32h 
10 bho 552 10.6 40 41.7 427 10.9 393 
12 46.0 632 b2.2 506 43.3 52 450 
Uy 47.3 705 1:23 556 1h.6 556 43.3 7 
16 48.5 782 ol 616 4503 605 ? 558 
18 4903 85 45.3 67h 6.4 663 4502 601 
20 50,2 912 h6o1 722 47.0 712 45.9 62 
22 51.0 986 7.2 768 47.7 763 46.2 68h, 
2h 51.7 1069 725 819 48.0 818 46.9 733 


* Watch Your Dairy Cattle Grow - West Virginia University, Agricultural Experiement 
Stateion, November 1943, Circular 79. 
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Table IX 
Heart-Girth Measurements For 
Determining Body Weights of Dairy Cows 
Heart- Body Heart- Body 
girth Wei ght irth Weight 
“ (inches) (pounds) (inches) (pounds 
26 80 55 501 
27 8h; 56 526 
28 89 57 552 
29 95 58 579 
30 101 59 607 
31 108 60 637 
32 138 41 668 
32 128 62 700 
138 63 732 
35 118 6ly 766 
36 158 65 
37 168 66 835 
38 180 67 871 
39 192 68 908 
Lo 208 69 947 
hi 22h 70 987 
2 240 71 1027 
43 257 72 1069 
275 73 1111 
LS 29h 7h 1153 
L6 34 75 1197 
47 33h 76 Jah1 
48 35h 77 1285 
ho 37h 78 1332 
50 39k 79 1377 
51 80 1423 
L3k 81 1469 
53 456 82 1515 
Sh 478 83 1561 


m_—- we 


U.S.DeAe Bureau of Dairy industry 
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Dairy Cattle Enterprise 
The height at the shoulders and the weight of the animal are the factors 
generally used in the determination of growth in the dairy heifer. An accurate 
guide for the growth of the individual animal may be obtained by comparison to 
the standards for each breed, given in table VIII. The masurement of the heart 
: girth is often used in determining the weight of an animale A tape may be used 
very satisfactorily for this purpose using figures in table IX, 

The efficient herdsman maintains an average of 375 lbs. of butterfat per 
cow in his herd. A total milk yield of 7,000 lbs. for Jerseys, 7,500 lbs. for 
Guernseys, 9,000 lbs. for Ayrshires,, and 11,000 lbs. for Holstein will give this 
total butterfat production. Good breeding stock, the use of proven dairy sires, 
good feeding and management practices are essential if this high rate of pro- 
duction is to be reached and maintained. 

The proper feeding of silage, high quality legume, and concentrates . 
(according to production) should maintain this flow of milk, Replacements for 
the herd should generally be raised rather than purchased, because of the pos- 
sibility of bringing in di.zases and also to help assure a long~range breeding 
program. 

For all practical purposes, greater improvement in herd production will 
be achieved through artifical breeding. The dairyman can secure the service of 
proven sires or those from a high producing line at a moderate cost, thus 
eliminating the necessity of locating and purchasing a new herd sire every 
two years. 

The expenses connected with the breeding program will probably be reduced, 
and at the same time, the dairyman will be elevating the quality of his breed- 
ing program. 

Animals should be bred to calve at intervals of 365 days, with emphasis 
pkaced on production during the lcte fall and winter months. This will generally 


Mean more profits sinee mil’ is at its highest price during these months. 
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CROP ENTERPRISES 


The use of efficiency factors for crop enterprises is perhaps somewhat 
more limited than in the case of livestock enterprises. The differences in 
the soil fertility, climatic conditions, and topography of the land, to name 
only a few, cause great differences in production per acre. The costs per 
acre of production are also variable as the scope and mechanization of the 
enterprise increases or decreases. 

In the main, however, the selection of high quality seed of the proper 
variety, correct rate of seeding and fertilization, and proper management of 
the growing crop determine whether the enterprise will be financially success~ 
ful. The marketing of a high quality, properly graded product is an important 
factor if the greatest income per acre is to be secured. Attention should be 
given to maintaining the quality by proper handling and marketing. The public 
is demanding more and more a standardized product rather than simply a dozen 
of eges or a bag of potatoes. In other words, superior practices in carrying 
out the enterprise will determine whether you make a profit or loss. 

Since climatic conditions have a decided effect on yields and quality of 
crops, no definite figures could be given that would be arplicable in every 
situation. However, average yields over a long period of time should be a re- 
liable index to judge yearly production standards. Prices, too, are very 
changeable and would be of limited value in judging present day costs. 

The efficiency standards for crops are for average conditions of soil 
fertility, average rates of seeding, etc., and may or may not be applicable 
to your situation. 

You are urged to keep up to date on new practices and recomendations for 
the various enterprises in your community. For a digest on this information, 


you may refer to “Revised [ist of Superior Prectinee. far Selected Crop Fnter- 
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prises", 1960. Other pertinent material should also be evaluated for use in 
setting production goals and determining efficiency standards. Included here 
is the table of production standards for several crops. Only one efficiency 
factor, the yield per acre, is given. Because of the variable factors listed 
on the preceding page, it was felt that any others listed would be of limited 
value in most instances. However, additional factors that might be of value 
would include; cost of production per acre or unit, percentage of crop grading 


in highest grade, per cent of ncisture at harvest time, and per cent of stand. 
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s2hble X Crop Preduction Standards 


. "™ 
t 
$ 


tee ficienc y Standard] ti.Va. 
Production 


Superior Good | Average 


Pupil 
Ave.| Goal jAchieve- 


” 
t 


‘> 
Qreherd: zrsss Cleo * | of 
Oreherd, crass =. 5 
Sudans Tess eee : 1.3 
Track i 
Cabtege iten/acre 20 
‘wa.faere {| 200 
Seeet Corn doz. /acre 700 
Tomatoes ba./scre | 40 
ies iqt.facre 3000 
Raspterries iat pore | 2500 


* Based on 10 yr. average I9LL-53, West Virginia State Department of Agricult- 
ure, Charleston, West Yirginia 

** Bstimeted figures-based on conferences with College of Agriculture, Staff 

“i Simee crop yields wary from year to year, an adjusted yield may be more 
eecurate for juicing pupil achievenent. This may be figured by comparing 
the current yield with the community avercge. For example, if the pupil 
goal bas teen sat at 60 bu. as compared to a community average of Ud bu., 
amd he only zchieves 48 bu. as compared to a community average of 36 bu. 
for the year, he has stilt reached his go..1 tased on an adjuste] yield. 


2h 


HK essa pastures so that pasture is grazed intensively once every 3 to 


¥ene Using nitrogen fertilizer (100-175 lb. N/A) 
(a) Estimated 
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Table XI 


Sample Records Of A Potato Enterprise 


Efficiency Factors 


Yield per acre, bue 


Cost of production, 
per bu. 


% of crop grading 
No. 


* Filled cut by pupil at the beginning of enterprises. 
** Filled out by pupil during tne course of the enterprise or when it was 
summarised. 


*k% Figures are too variable to be of value. 

The figures in the above table were taken from a vo-ag students record 
book. His enterprise consisted of } acre of potatoes. By checking records 
of former students he found that the average production was about 200 bushel per 
acre, although some farmers in the community were getting over 425 bushels per 
acres He set his goal at 25 bushels. 

During the growing season, which was reasonably favorable to potatoes, he 
carried out the practices indicated on Form 8 for the ist year in vo-age When 
the crop was harvested, it measured 175.0 bushels, or on an acre equivalent, 
350 bushels. Of the 175 bushels, 15 bushels were estimated to be U.S. No. 1 
or better. This was about 82.2 per cent. 


On checking the cost sheet, Form 9, it was noted that the Irish Cobbler 


variety was used. Several of the students who were getting higher yields, 
were using newer varieties. It was decided to try a different variety next 
year. He also decided to put in a cover crop and to use it as green manure 
the following year. 

It was not possible to grade the potatoes mechanically, but there was 


some class discussion of the merite of doing this possibly sa on activity of 
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Success can be measured, to a degree, by certain factors that affect 


these different enterprises.+ 
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the F. F. A. Chapter. Via a butterfat sold per cow. 
Some geographical areas of the state stress the importance of packaging : = hd eet aevice BP oak fed. 
potatoes in attractive bags that will meet the demands of the consumer. Some ‘ 3 ahah ber gia os ae ae ier eect a fed. 
departments have found this system to be quite successful and would recommend : : Reece tat acta 
it for use in areas where loose potatoes are difficult to sell. The writer 4 Pate ae steel ahaa apenoec rg 
has had considerable experience with this activity and would be glad to B. Beef Breeding Herd 
discuss the practices involved. = prsptatgapts a cenrhnaad solde 
The cost of producing a bushel of potatoes was .81¢. This was higher - haan yong Psy aN 
than anticipated. The only place where high cost was noted was for spray mat~ 2 ier gobd ase i nee 
erial. ‘This was bought in relatively small lots, and not in bulk quantities. - baseline Mier pe gk gteet Sree eae 
Rainy weather also required more spraying than usual. > ae and minerals 
Ce Hay 
d. Silage 


9. Pasture days per animal unit. 
10. Percent calf crop. 
li. Percent fall dropped calves. 


C. Feeder Cattle 
1. Total pounds sold. 
2. Feed cost per 100 pounds of beef sold. 
3. Average price received per 100 pounds. 
hh. Average price paid per 100 pounds. 
5. Returns per dollar of feed fed. 
6 Pounds of feed per 100 pounds of beef produced. 
& Grain 
b. Protein and minerals 
ce. Silage 
d. Hay 
7. Average daily gain. 


De Hogs 
1. Pigs farrowed per litter. 
2. Pigs weaned per litter. 
3. Pigs sold per sow or litter. 
. Number of sows. 
5. Number of spring and fall litters and total per year. 


I. Chastain, E.D., Joseph He Yeager, E.L. McGrawe Farm Business Management 
Auburn Printing Company: Auburn, Alabema— 1962. 
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6. Price received per 100 pounds sold. 
7» Feed cost per 100 pounds sold. 
8. Return per dollar of feed fed. 
9. Average weight per head sold. 
10. Death losses (weight and number). 
ll. Hogs marketed by months. 
- 12. Amount of feed fed per 100 pounds sold. 
ae Grain 
be Protein supplement and minerals. 


E. Sheep 
1. Number of ewes in flock. 
2. Lambs raised per 100 ewes. 
3. Lambs sold per 100 ewes. 
4. Gross income per ewe. 
5. Weight of wool per animal shorn. 
6. Death losses ( weight and number ) 
7. Feed cost per ewe. 
8. Feed cost per 100 pounds of sheep sbld. 
9. Price received per 100 pounds of wool. 
10. Price received per pound of wool. 
ll. Return per dollar of feed fed. 
12. Pounds of feed per 100 pounds of sheep sold. 
ae Concentrates 
be Hay 
c. Silage 
13. Per cent lamb crop, 
1. Lambs mrketed by months. 


F. Poultry (laying flock) 

1. Number of hens. 

2. Number of hens per man equivalent. 

3e Eggs sold per hen per yeare 

4. Receipts per hen per year. 

S. Per cent of eggs sold in October, November, Decewber. 
6. Price received per dozen eggs. 

7. Feed cost per dozed eggs. 

8. Return per dollar of feed fed. 

9. Per cent death loss of hens. 

Se 10. Pounds of feed per dozen eggs. 

ll. Cost of raising a replacement puliet. 


G. Broilers 
1. Number sold per year. 
2- Number gold per man equivalent. 
3« Feed conversion ration. 
4. Average weight per bird sold. 
5S. Average number of weeks to market weight. 
6. Price received per pound. 
7. Per cent mortality. 
8 Feed cost per pound of gain. 
9. Return per dollar of feed fed. 
10. Price paid per chick. 
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Comparative Analysis of 
Sow and Litter Enterprises of Vo-Ag Students* 


Student !+ Student Student 


Noe Noe No. 
1 2 3 


Average Weight of Pigs Farrowed a re 
Nhs Pige Weanéd Per Sow ae ae: 


Weight Per Pig at 56 Days 
Yonth Marketed 


Noe of Pigs Marketed Per Sow ae 


Selling Price Per 100 lbs. 


Average Weight of Pigs Marketed — pt 
Average Daily Gain 
Pounds of Feed Por 10 bs. Pork | | 

| Cost of Grain Per 100 lbs. Gain —--——+ 
fost of Protein Per 100 lbs. Gain 

[Total Feed Cost Per 100 Ibs. Gain rn: See aaa 
‘Veterinary Costs Per 100 Ibs. Gain a Pe 


‘Total. Cost Per 100 lbs. Gain ae ae 


-Net Returns Per Litter 


| Labor Income Per Litter 


—e rs EE ate EY oe ee EL ae ey TT 


‘* Adapted from Agricultural Education Magazine, “Developing Farming Programs 
for Changing Conditions," by George P. Deyoe. 


Couparetive Aralysis of 
Sheep Enterprises of Vo-Ag Students 


Student Student Student 
No; No. No o 
a z 2 3 


Breed 


No. Bees in Ficck 


Lamb? ig Interval (Dates) 


Lambig a an 
No. isimb Markotied Per Eve 
Monin Market on 


Average Weight of Lambs Markot-2d_ a aes 


t 


| 
tt 


ini 


Per Cent *Rlne Lents" 


bo Cert "Red Lanta! one | 


Per Cent Culls 


Selling Price Per Pound 


iCost of Rouriage | 
| : 


‘Cost of Grain 

‘Total Feed Costs 

Total All Costs 
Average Weight of Fleece Fer Bie 


| 
jSelling Price Per Pound of Wool 


‘Value of Ewes Kept for Replacerents 
] 


‘Gross Income Per Ewe = Tae 
fe coe PST 6 nk Pe a hes De ie eee ee tt 


ALL 


| 
| 
| 
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Comparative Analysis of 
Corn Enterprises of Vo-Ag Students 


Date of Planting 


Student Student. Student 
Roe Oo No. 
1 2 3 
Varicty Used ae 


Cost of Sead 


Cost of Land Preparation 
Cost of C 1 Fertili 
Cost of ofa Haase pee" 


Cost of Weed Spray Material 


1A1]1 Other Costs 
\Total Costs 


/ iam 


| ve2a, Bushels Per Acre 


‘Value of Corn Harvested 
‘Value of Stover 
‘Gross Returns Per Acre 


Labor Income Per Acre 


Cost Per Bushel of Corn Raised = | 


i 
| 
i 
| 
FY 
| 
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Comparative Analysis of 
Hay Enterprises of Vo-Ag Students 


Student Student Student 


~ 


Kind of Hay Produced 

Cost of Seed — Seeding or Reseeding 
Cost of Fertilizer 

Cost of Lime 


Cost of Controlling Insects 


Harvesting Costs (Other Than Self - 
Labor ) 


All Other Costs 


{ 
;4ie1ld Per Acre - Tons 
| Value Per Ton 


} 
‘Gross Returns Per Acre 


t 
HL 


Net Returns Per Acre 


i Labor Income Per Acre 


: 


‘ Cost Per Ton of Hay Produced 


The above forms may be changed hy including additional factors or making 
delections to fit individual situations. The primary objectives should 
be to get information to use in planning farming programs, teaching for 
adoption of approved practices, and keeping worthwhile accurate records. 


‘Pleasants 
iRitchie 
Tyler 
‘Wetzel 
; ee 


PE EY 


1, HaE. Edwards, State Supervisor - Vocational Agriculture 1962 - West Virginia 
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AN ANALYSIS OF THE 1959 U. S. CENSUS OF AGRICULTURE AS IT RELATES TO WEST VIRGINIA'S Farms] 


wet 


% Land 
In Farms 


Average 
Size 
of Farms 


152 
208 
172 


269 
261 
2h2 


Average 
Value 
Land & Bldgs. 


tine nie 


No. 
Farms 
10,0007 


No ° 
Farms 


50004 


261 


Total 
Commercial 
Farms 


oon ees res ot 


“No. . 
Part-Time 
Farms 


No. 
Residential ; 
Farms 


‘VA ‘A “MMOLIYSUOR 


ALISUSAINA VINISWIA IS3M 


SHALWESY JO 3937709 


NOLLVONGS TWHNLTROUSY 40 INSMLBYdIe 


3h 


Average Average No. No. Total No. No. 
County % Land Size Value Farms Farms Commercial Part-Time Residential 

In Farms of Farms Land & Bldgs. 10,000  5,000/ Farms Farms Farms 
601 255 
L76 235 
650 351 
220 105 
610 255 
625 365 

4hO 155 

260 135 , 

396 220 : 

650 276 

531 185 

320 176 

SEE EEEEEEEEE EEE >on 

0 70 130 75 

Ls 155 600 190 | 
26 2 S50 14,0 

10 210 595 305 | 

0 25 176 70 

0 6 Wh 130 | 

36 2h3 430 180 

57 252 646 265 
| Fayette 12 56 75500 10 25 150 L65 190 
. Mercer 38 86 2500 10 25 690 P02 235 
| McDowell 7 101 4,000 5 “5 15 207 51 
i Nicholas 22 8h, 7,000 20 4s 136 660 195 
' Raleigh 18 6h 9,000 35 50 195 625 276 
’ Summers 6 119 7,500 2 23 ehh 455 210 
Webster 3 81 4, 500 0 0 300 191 
Wyoming 26 91 5,000 1 2 66 378 105 


TOTALS 39 138 10, 000 2,08) h,252 12,609 22,863 9,890 
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_..._-—-« County West Virginia 
2959 19h 1999 1954 
Sunber Farms ee ees 4,011 68,583 
% Land in Farms ee | ee 39 
Average Size cf Farn ee 138 107 
Value Land & Buildings - Averege ee 10,08 7,074 
# Farus Operated ty Omer re ols 91 
Average Age of Farm Operator gee eee Shel: 53.0 
Humber Fare Operators Working 
100/ Days Off Fara a yas 19,118 29,507 
Husber Commercial Farns eee pees 12,609 
Humber Grossing $10,000 / costs. ee 2,08) 
| Humber Grossing $ 5,000 / eee &,152 
Sumber Grossing $ 2,500 f eta, | ete. 7,683 
Wusber Grossing $50 to $2,199 FE 4,926 
Hunber Grossing $530 to $2,h99 PE 21,863 
Sumber Cattle and Calves eee * ees 515,000 597 ,000 
; Wusker Bogs ani Pigs ae 148,000 183,000 
Wonber Sheep and Lazbs St nea 290,000 303, 000 
Momber Chickens (h mo. amiower) — _ 2,015,000 2,663,000 
. dcres Corn Barvested _ — 09,000 ~—_:189,000 
: deres Sus} Grain Harvested — 59,000 97,000 
acres Bay Harwested ae, ee 601,000 711,000 
Seres Potatoes Harvested ee, uote 6,200 9, 500 
acres Vegetables for Sale Gat | Ane 3,140 3,800 
| | acres Strawberries Bete tee 361 250 
| Acres Tree Frait eee, etd, 39,000 50,500 
Prepered ty ~ H.E. Biwards, State Supervisor, Vocational Agrieniture (W.Va. ) 


A LOOX AT YOUR FARM BUSINESS ]/ 


This mimeograph is designed to compare your farm business with similiar 
situations on other farms in West Virginia. It is aiso designed to compare the 
relative ranking of one part of your business with another part of the business. 
The total mimeograph or any part of it may be used. 


Farms ere changing. Are you ahead of the change? Farms are getting 
larger, organizations are improving, rates of production are rising and efficiencies 
increasing. How do you compare? 


Successful farms rank ebove most farms in a community; low income 
farms rank down. Your relative positions can be coucered with other farmers in 
West Virginia, Make the comparison; chea determine the direction for your business. 


The first 11 tables in th2c wimeccraph arte arranged for summarizing 
certain activities on your farm end for making seiected caiculations. The summary 
of these can be used in Tabies i2 ¢iiru 16 to make comparisons among different 
parts of your business and to res: vour bneiness with other farms. 


The first task in working Table 1 is to record the amount of income 
producing enterprises on your fazm, iLivestock infornation is recorded in numbers; 
when the unit is described as “average”, record the average number kept during the 
year; when the unit is “raised, record the numbe> sold plus number used in the 
home, An extra line is provided to record other productive stock kept for sale, 
such as ponies, goats, mink and sosctimes horses. Horses and miles kept for work 
stock are not included in figuring work units, Unweaned stock are not recorded 
because the factor for the dam inci:ces the lebor. Crop informatio. generaily is 
recorded in acreages harvested. i: = «ff che farm for income is expressed in days. 
Part-time work is reported in term: <i cea hour days, 


ane Nonmratone + + 


adden Adin a oiApas ih TiC in ii lala Lah Lg ditzy a ea tall ae v7 


The second task in wo.: ing Table 1 is to calculate the size cf business 
in productive man work units, ‘ais is ‘cue by multiplying the number of head or 
acreage by the work unit factor, A procrcclve man work unit is the amount of work 
usually done by a man in a tenmmhorr ic= ca cross. productive livestock and work 
off farm for pay. The work unit feciccs represent the average labor used on 
commercial farms in West Virginia. o> example, faructs with dairy cows average 
120 hours or 12 days of work on ecch dairy cow. The work unit factors serve as a 
conversion for different enterprises so that they can be compared in terms of 
labor needs or so that they can be adved to get one measure of size of business. 


The third task is to detecmine the enimal units of livestock that use 
forage and pasture. This is done by completing Table 2. The same numbers of 
livestock reported in the first form may aiso be used in the second one providing 
all animals in the group are fed forage or pasture. The second table includes 
young stock to weaning age and work animals which are not recorded in Table 1. 


s& 


a” 


Animal units of stock is figured to determine forage and pasture feed~ 
ing per unit of livestock, 


a = SP Ree oe — q os. ‘ 4 a . la 
TARA La anh Mba seg RIac AT ha BPS MAR AY Malik BACAR Led Ra Leah RDA Neb al loll halal Sl as 


1/ Prepared by G. E. Toben, Deparcment of Agricultural Ecouomics-ani Rural _ 
' Sociology. _ 
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TABLE i. 


Kinds of Livestock 
and Crops 


Dairy Cows 

Beef Cows 

Herd Bulis 

Other cattle, beyond weaning 
Ewes and rams 

Lambs beyond weaning 
Sows and Boars 

Hogs beyond weaning 
Hens 

Pullets for replacement 
Broilers 

Turkey hens and toms 
Turkey poults 


Corn for grain or silage 

Small gratus for grain 
Ti et sD | forage 

Soybeans for any use 


YOUR SIZE OF BUSINESS 


Unit of 
Measure 


Average 
v0 


Other hay & silage - first cuttin; - 


e9 1 & tt a later 
Potatoes and cabbage 
Tomatoes for canning 
Other truck 
Tobacco 
Apples harvested 
Peaches " 
Fruit not of bearing age 
Managed woodlot 


Work.off farm for income 


Nuuber 
of Head 
r Acres 


TILITTTITT TAHT 


| 


Total productive man work units (add last column) 
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roductive 
Per 


Work Uni 
Total on 
ur Fa 
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: . 
: canta alesis Ss tesisebsaieia tac lille, 
See Matha srk Bae NE! i aiid 


2 Sth 


Berens ec 


TABLE 2, 


LIVESTOCK USING HAY AND PASTURE 


Kind of Livestock Unit of Number 
ee ee Measure ees Per Head 
Dairy Cows Average eee 1,0 
Beef Cows and Bulls " 0.9 
Feeder Calves to Weaning Total ee 0,15 
All other Cattle Average eae, 0,7 
Ewes & Rams " a 0.17 
Lambs to Weaning Age Total eles es 0,02 
Other Sheep Average 0.08 
Horses and Mules " 1, 
Ponies and Colts . ee 0.7 


ENN 


Total animal units using hey and silece (add last colum:) 


Sows and boars, if pastured Averese 
Other hogs, if pastured Raised 
Turkey poults, if pastured my 


Total animal units using pastuce (/-.lude antiwnal unit total above) 


Acres hey & silage per animal unit é acres > 


using hay & silage) 


Acres past:re per animal unit ¢ acre pexymanent and rotation 
pasture + __: animal:units using pasture) = 


“TABLE 3, YIELDS OF CROPS 


—___ animal unites 


o 
mb 


AY LTTE THIN 


In order to compare yields of crops On your farm with those on other farns, 


yields per ecre need to be detennined, 


These yields may be recorded directly in 


the form below or may be figured by dividing total production by the acreage, If 
a hay field is harvested as hay and cilere, divide silage production by three and 


add to production of hay, 


Kind of Crop Unit of Total 
Measure Procuction 

Corn grain Bu, shelled ies ? 
Oats grain Buy «(OP 
Wheat grain Bu, Zs > 
Barley grain * 
Alfalfa & mixtures tons hay » 
Other hays tons _ ? 
Corn silage tons ; ? 
Tobacco lbs, ° 
Potato-s hundred 1be. ¢. 
GET 206-129 
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TABLE 4. MONTHS OF WORK 


Months 

Determine the work available on the Worker of Work. 

farm in the table to the right. If you, Operator 

as the operator, are a full~time farmer, Regular hired eet 
ee 


record 12 months of work; time away from 
your farm for income is shown in Table 1, ‘*tesular hired 
Amounts of regular hired labor may be re- daughter 
corded in months, Labor hired tor short 
periods is reported in months after divid- 
: ing the total days by 25 working days per 
month, Include the time for other members Total months of work 
of the family that is used for farm work Man equivalent in 5<cars 
outside the house and home garden. Adjust (divide total month by 12) 
this work to man equivalents in terms of 
the percent of a man the person <eplaces. 
A convenient conversion is an hour a day 
during the year is equal to a month, 


Work units per man (total work unizs in Table 1 ¢ man 
equivalents __ = eee 
Dairy cows per man (Dairy cows in cable 1 _ ¢ man equivalents __ ss ® 
Beef cows per man (Beef cows in Tabl: 1 ? man 
equivalents = a eeaiamiae 
TABLE 5. MILX PER COW 

= Tf Dairy Herd Improvement Associat#>n M?ik sold lbs 
Records, WayeA=Day~A-Month Records < - Wilk used in house ag 
other similar racsrds are kept, copy che Milk for hired help ae ee ee 
average production per cow from that uitk fed livestock pane 
record to this. If regular records are “otal aiik zrom herd 
not kept, use the following form for tiilk per cow (total ¢ 
figuring milk per cow. averaze number of 

cows in Table 1) ORE 


TABLE 6, FEEDER CALF WEiGHT 


If Beef Cattle Performance Testing Records Steers sold ____ head 
are kept, copy from that record the aver~ Heifers sold__ head 


totel lbs. 
ag i | 


age weight of calves at 205 dzys oi age Heifers kept. head ar 
to this form. If regular records are not Othez calves 
prick ny haplapagse the average weight at kept head i CO" 
abou months of age, Frequently sales 4 ar oe — 8 ot 
occur near 7 months of age. Summarize Tota: calves head 
with the fcllowing form, Weighs per calf (total 

pounds ¢ toca) head) lbs. 


TABLE 7. WOOL PER SHEEP CLIPPED 


If records are kept in the Master Shepherd's Project, copy the average pound of 
wool per ewe bred from thaterecord, Otherwise, check your records for totel posoda, 
and number sheared, 


Pounds clipped @ Yaad sheared = the. per head. 


we 2 eee 
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TABLE & Yl:R CENT LAMB CROP 


Tf Master Shepherd's Records are kept, Lambs sold 


copy the lamb crop from thoee recorda, Lambs kept reas 
Otherwise, fieure with the form, Total laabs raised 


Ewes bred last yee 
Percent lamb crop 
(Lambs raised ¢ 
ewes bred x 1006) 


SSE SS 


TABLE 9. EGGS PER HEN HOUSED 


. <£ W. Va. On-the-Farm Performance Test records ere kept, copy the hen-housed pro- 
duction from that record. If records are not kept, summarize production on this 


vege en eres o. cv ru 
ete 28 eR a, ” 


form, 
Eggs sold COZ. house 
Eggs used in home " —. per = 
Eegs furnished labor = " (Doz. produced 
Total egzs produced se x 12 ¢ hens 
housed) 


TABLE 13. PER CENT OF HENS DIED 


If On~the-Farm Performance records ave kep>. copy percent laying house losses from 
thet record. Otherwise, figure losses {n «}:e following form. The year may be the 
period from the date of housing rather thea calender year. 


Hens sold during year ————..... hens a: first of year 
Hens butchered during year ——— Hens accounted for (on left) 
Hens kept for following year === Hens died (subtract) 
Total accounted for + Percent of hens died 
(he-s died + hens at first 
of yeer x 100) 


TABLE 11. PER CENT CHICK LOSS FOR PULLETS 
INTENDED FCR LAYING 


Calculate losses with the following teble. 


Pullets pleced in Laying houee 
Pullets go017 

Pullets used in home 

Pullets furaished Labor 


Chicks bought 

Total accounted for (on tott) 

Chicks died (subtract) 

Percent death loss 
(ehicta Aad o chicks bow 
x 200) 


Ee a 


Total accouated for 


| 
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QEPARTMENT OF AGRICULTURAL EGUCATION 
oie GOLLEGE OF AGRICULTURE 


WEST VIRGINIA UNIVERSITY 
HOW YOUR FARM RANKS WITH OTHERS MORGANTOWN, W. YA. 


You can rank your farm performance with other farms in West Virginia in the 
wppropriate columns below. Each colum contains 10 emounte. ‘The figure at the 
top of each column represents the average for the 10 percent of the best commercial 
farmers. concerned with the specific activity, The next figure down the column 
is the average for the second best ten percent. The last figure is the average 
for the 10 percent of the poorest commercial farmers. 


The preceeding pages provided tables for calculating the amounts to be used 
in the table below. As inthe previous section, complete only those coiumns that 
are for activities important on your fern, 


Draw a heavy line in each appropriate column that most nearly represents your 
ferm situation, For example, if yoursize of business figured in Table 1 was 
600 work unites, draw a line in che column headed "Total Work Unite" and between 
700 and 550. Such a location would indicate tha your size of business is above 
average and similar to the bottom of the top tiuzrd, 


At the top of each column is a nunber which ingicates the table in which you 
made the celculation for the item, 


Data for the various columns came from many sources, ‘hia includes production 


records rererred to in earlier tebics, U. S. Census of Agriculture, and research 
data. 


TABLE 12, SIZE OF BUSINESS 


1 4 1 1 Z 8 9 
Total Man Numver Nuno:+r Ev-lieze  Wrnober Number 
Work Equiva- Dairy Beef cou 28 Ewes Hens 
Units lent Cows Cows a Cats 8 =6_ Brad Housed 
1400 3.9 72 220 $9 155 2600 
1000 3.0 4§ 93 42 74 1400 

750 2.6 39 69 30 64 1100 
550 2.2 33 54 24 55 800 
460 2.0 29 47 19 4u 600 
400 1.8 25 39 18 35 400 
320 1.6 23 33 12 31 330 
250 1.4 20 27 10 28 280 
180 1.1 17 21 7 23 220 
120 28 12 16 4 18 150 
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TABLE 13, YIELD OF CROPS 


3 3 3 3 3 3 3 3 3 
Corn Oat Wheat Barley Alfalfa Other § Corn Tobacco Potatoes 
Grain Grain Grain Grain Mixture Hay Silage 
99 75 45 70 4.2 304 19 2600 240 
89 58 39 59 302 2.6 15 2100 200 
82 52 36 55 2.9 2.4 13 1900 170 
75 50 34 50 2.7 2.2 12 1700 140 
70 47 30 46 2.5 2,0 11 1500 120 
5 65 40 26 44 2.2 1.9 12 1400 100 
60 37 23 40 1.9 1.6 10 1200 80 
58 34 22 38 1.7 1.4 9 1100 60 
’ 52 28 21 31 1.5 1.0 8 900 50 
47 22 20 23 1.1 06 6 500 40 


TABLE 14, LIVESTOCK PRODUCTION FACTORS 


5 7 8 9 10 1l 
Hundred lbs, Feeder Calf Wocl per Percent Eggs per Percent Percent 
Milk per cow Weight at Sheep Lamb Hen of Hens Chick 

205 days Clipped Crop Housed Died Loss 

123 513 8.5 166 258 2 0.6 

108 474 7.3 147 245 3 1.0 

101 462 7,0 138 234 4 1.6 

95 454 6.6 132 229 5 2.1 
91 449 6.3 126 224 6 2.7 
86 437 6.1 120 215 7 3.3 
81 428 6.9 115 206 9 4.2 
75 &16 Sof 106 192 10 5.3 
67 394 5.1 98 175 11 7.4 
55 340 4.6 78 153 15 15.2 
TABLE 15, FORAGE PER ANIMAL UNIT TABLE 16. LABOR EFFICIENCY 
2 2 
Acres Hay & Acres of Work Dairy Beef 
Silage per Pasture per Units per Cows per Cows per 
Animal Unit Animal Unit Man Man Man 
= 0.7 1.0 4.0 18 55 
0.9 1.4 350 16 47 
1.1 1.8 310 13 39 
1,2 2.2 280 12 35 
1, 4 2.3 250 10 31 
1.5 2.4 240 9 27 
1.7 2.7 220 8 23 
2.1 3.0 200 6 19 
3,0 4.3 180 5 16 
3.0 5.0 150 & 12 
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CROP YIELDS PER ACRE 
A COMPARISON AMONG CROPS ON YOUR OWN FARM WITH A COMMON BASIS 


The chart on the next page is designed to compare the yields among different 
crops. The basis used for the comparison is digestible energy. 


Different kinds of crops are listed at the top of the columns, Two conver- 
sions are listed below each kind of crop. The first is digestible enerzy in 
therms per pound of food. The second is total digest2ble nutrients in percent~ 
ages. ‘The data on digestible nutrients were taken from Morrison, Feeds and 
Feeding, 22nd edition, Appendix Table 1. The digestible energy coaversion was 
obtained by multiplying the constant 2.0385 times the digestible nutrient per- 
centage. Calculations were made with digestible energy carried to two places 
beyond the decimal point, even though only one figure is shown for some feeds. 


Along the left side of the table is an array of production in thousands of 
therms.of digestible energy per acre. The scale chauges twice, Above the 10,000 
level the ranges are one thousand, Sezween the 5,900 end 10,000 levels the ranges 


‘are’ 500. Below the 5,000 level the ranges are 2CC pounds. 


The method of preparing yield lev7ls is iilustraced with good quality hay. 


“Divide 12,000 therms of dizestibie snergy by 1.11 therms per pound to get 10,811 


pounds of T.D.N. Divide 10,811 ty 2,000 pounds per ton to ged 5.4 tons per acre. 
a most all instances, yields are xeported in two figures: 
Because o: the reporting of only two figures, e few yields are rounded to the 
same number at different levels of digestible energy; for exsuple, 12 is repeated 
under- corn silage. 
Yiele2 for each crop are listed within the most common ranges of produciion. 


In the appropriate column, draw a hecvy liae thet most nearly corresponds with 


”- the yield on your farm, After this is dore for each crop, the yields can be 


observed on a comparative basis. 


In the cese of hay, six columns are provided with two for each of three kinds 
of hay. Select the column that nost ncavly reflects t:e quality. Write the kind 
of hay above the appropriate colum:. cod quality hay is cut early and leaves 
ave kept at harvest. In the case 0x cor: ersin, decide whether the crop will be 
fed as grain without the cob or ground azd Zed as cora and cob. 


If-a perticular crop is not shown cn the next page, another can be used. For 
exemple, a silage of sorghum, sudan, soybeans, or combinations of then have about 
@ 15 percent TDN and 0.30 D.E. Use «be colum for hay-silage without wilt and 
increase the field. yield of the sorghun, sudan or soybeans to 107 percent of its 
yield. For exemple: Sudan and soybeans in a field yielded 20 tons. Then 20 tons 
x 107'= 21.4 tons equivalent in the hay-ailege with no wilt colum, 
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CROP YIELDS PER ACRE 
A comparison among crops on a common basis 


135 


KINDS OF CROPS ee Mature 
Dig. Energy 1.5 1.6 1.6 1-4 1.6 1,3 .38 .40 .28 .40 1.11 1.01 91 
Dig. Nutrients 73 80 78 70 80 88 :8 39 14 4 6200—(55 50 45 
be ‘— Measure 2B Bu. Bu, Bu. 5.222 or Ton Ton Ton Ton Ton 
Soo 3 SS nae re ie 
Thousands ~~ 
Therms of 20 25 
Digestible 19 24 
Energy per 18. 23 
re 17 41 
16 22 20 29 29. 
15 21 39 27 149 
14 140 19 38 25 18 6.3 
13 130 18 16 23 16 $.9 
12 120 17 15 22 415 $.4 5.9 
11 110 123 15 14 2 14 4.9 5.4 
10 100 112 14 12 7:8 12 4.5 4.9 5.5 
9.5 95 106 i3 12 #i7 #12 4.3 4.7 52 
$.0 90 100 22 31 16 Wy 4,0 4.5 4.9 
6.5 85 95 12 31 25 Li 3.8 4.2 4,7 
8.0 80 89 i1 10 14 #10 3.6 4.0 4.4 
7.5 75 8&3 10 9.313 9,3 3.4 3.7 4,1 
7.0 70 7893 9.7 8.712 8,7 2.1 3.5 3.8 
6.5 65 72 86 9.0 8.112 8,1 2.93 3.2 326 
6.0 60 67 79 8.3 7.511 7.5 2.7 3.0 323 
53.5 55 6173 7-5 6.9 9.8 6,9 2.5 2.7 3.0 
300 §=6S0 56 66 32 47 6.9 6.2 8.9 6.2 2,3 2.5 2.7 
4.8 48 54 64 50 45 6,7 6.0 8.6 6.0 2,2 2.4 2.6 
4.6 46 51 61 48 436.4 5,7 8.25.7 21 2.3 2.5 
4.4 44 49 58 46 416.1 5,5 7.9 50-5 2.0 2.2 2.4 
4.2 42 47 56 44 395.3 5,2 7e5 5.2 1.9 2.1 2.3 
4.0 43 4553 89 42 375.6 5.0 21 5.0 1.8 2.0 2.2 
r 3.8 38 4250 85 40 36 5.3 4.7 6.8 4.7 1.7 1.9 2.1 
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FOREWORD 


The Council for Distributive Teacher Education was organized in 
1961. Membership in the organization consists of teacher educators 
and other distributive educatioa personnel with an interest in ad- 
vane ing distributive teacher education. The primary interests of the 
Council are research and publication. 

These selected instructionai materials were compiled with the 
hope that they will be valuable to distributive teacher educators, 
adult instructors, and teacher coordinators, The publications listed 
are mainly free or inexpensive brochures, bulletins, pamphlets, and 
paperback books. The purpose of the list is to supplement Bulietin 
No. 5, Distributive Education Library List, a compilation of text 
materials for distributive teacher education which was published by 
CDTE in 1964. 

This report was compiled by J. C. Levendowski, Researcher and 
Teacher Educator, Department of Education, State of California. It 
was edited by the charter president of CDTE and published through the 
courtesy of the Bureau of Business Education, California State Depart- 
ment of Education. Requests for copies should be addressed to the 
author. | 

Reno S. Knouse 
Charter President, CDTE 
State Teacher Educator for Distributive Education 


School of Business 
State University of New York at Albany 


January, 1966 
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INTRODUCTION 


° Distributive education teachers have recognized the increasing 
value of using free and inexpensive instructional materials to 
supplement basic textbeok materials in their teaching. 

The purpose of this bibliography is to list the instructional 
materi2's that distributive education teachers may secure and 


evaluate for possible use in the instructional program. A number 


of the materials listed should prove particularly valuable to distri- 
butive education teachers in curriculum development. 

The assistance of staff members of the Bureau of Business 
Education and Carol Stafford, secretary, for her work in preparing 
the final copy, is deeply appreciated. The author is also very 
grateful for the cooperation of the publishers, business firms, and 


governmentai agencies who made their materials available for review. 


INSTRUCTIONAL MATERIALS 


OU 


Major Subject Classification 


ADVERTISING AND DISPLAY 


° 
Fh 
Orne e og ty 


Author Title 


Cuestions and Answers About Advertising. 
5 pp. Free. 


Simon, Morton J. The Advertising Truth Book, 1960. 26 pp. 
$1 00. 


Display for Profit. 12 pp. Free. 


Andersen, John R. Low-Cost Store Front Modernization, 1958. 
40 pp. $1.00. 


Zimmerly, Isabelle M. Newspaper Advertising for the Small Retailer, 
1960. 55 pp. $.50. 


The ADman's Vocabulary. 6 pp. Free. 


Collins, Kenneth Successful Store Advertising, 1959. 46 pp. 
$1.75. 


“Guides for Advertising Allowances and Other 
Merchandising Payments and Services; 
Compliance With Sections 2(d) and 2(e) of 
the Clayton Act, as Amended by the 
Robinson-Patman Act,” adopted May 19, 1960. 
10 pp. Free. 


"Guides Against Bait Advertising," adopted 
November 24, 1959. 3 pp. Free. 


News Summary (weekly). Free. 


Advertise . . . To Promote Your Business to 
Sell Your Goods, 1958. 28 pp. Free. 


Display Selling, 1959. 24 pp. Free. 


Making Your Windows Work For You, 1959. 20 pp. 
Free. 


Bulletin 

Pamphiet 

Paperback 
Programmed Materials 
Teaching Guides 
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INSTRUCTIONAL MATERTALS 


om US 


Major Subject Classification 


ADVERTISING AND DISPLAY 


0 
th 
OSH oe moe hy 


Author Title 


"Advertising For Profit and Prestige,” Small 
Marketers Aids, No. 56. Prepared by 
D. Peter Bowles, June, 1960. 4 pp. Free. 


wo 
t*) 
© 


B 80 "Checklist for Successful Retail Advertising," 
Small Marketers Aids, No. 96. Prepared by 
Charles T. Lipscomb, Jr., October, 1963. 
4 pp. Free. 


B 80 “Color Can Stimulate Sales," Small Marketers 
Aids, No. 85. Prepared by Ernest Dichter, 
November, 1962. 4 pp. Free. 


B | 80 "Interior Display: A Way to Increase Sales," 
Small Marketers Aids, No. Lill. Prepared 
by Gabriel M. Valenti, February, 1965. 
4 pp. Free. 


B 80 "Making the Most of Your Show Windows," Small 
Marketers Aids, No. 63. Prepared by 
Josef A. Head, N. M. Cartmell and Associates, 
March, 1961. 4 pp. Free. 


B 80 “Sales Promotion Pointers for Small Retailers," 
Smali Marketers Aids, No. 60. Prepared 
by Bernard W. Smith, December, 1960. 4 pp. 
Free. 


TG | 87 ' “Effective Advertising," Administrative Manage- 
ment Course Program, 1965. Pp. iii and 65. 
$1.25. 

P 94 | Belding, Don 5 Talks on Advertising, 1960. 63 pp. $2.00. 


PB} 97 | Oxenfeldt, Alfred R., Management of the Advertising Function, 1964. 
and Carroll Swan Pp. viii and 88. $1.95. 
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INSTRUCTIONAL MATERIALS 


P 

u 

b 

1 Major Subject Classification 

i 

s DISTRIBUTIVE OCCUPATIONS SKILLS 

; ee se 

: Author Title 
22 Check Protection Course. $1.00. 


48 | Vogt, David J., M. E. Profitable Check Cashing and Collection Pro- 


Newton, and Duke cedures. <= ° pp. $1.00. 
Newton 
56 PHONE POWER. (Series of 7) Free. 


How to Answer Letters. 4 pp. 

How to Promote Your Call Collect Program. 
4 pp. 

How to Keep Your Customers Buying From 
You. 4 pp. 

How to Revive Inactive Accounts. 4 pp. 

How to Screen Mail Inquiries. 4 pp. 


How to Maxe Appointments. 4 pp. 
How to Collect Overdue Accounts. 4 pp. 


56 Relax .. . . When You Write a Letter. 14 pp. 
Free. 

56 6 Tips for Friendly and Effective Telephoning. 
Free. 

56 Win More Friends by Telephone, 1961. 19 pp. 
Free. 

56 You_and your Telephone. Free. 

63 ' The Modera Outlook. 35 pp. Free. 

63 Tips on Making Change. 14 pp. Free. 

74 How to Spell It, i963. 19 pp. Free. 

85 Basic Instruction for Fersonal Employability, 


Pp. iii and 47. free. 


87 Know Your Money, 1960. 29 pp. $.20. 


Builetin 

Pamphlet 

Paperback 

Programmed Materials 
Teaching Guides 
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INSTRUCTIONAL MATERIALS 


T P 
¥ u 
Pp b 
e of 1 Major Subject Classification 
i 
. P s DISTRIBUTIVE OCCUPATIONS SKILLS 
u h 
* by e Author Title 
: TG | 93 Instructor's Manual for Show Card Writing. 
$.25. 
TG {| 93 Show Card Work Book. $.35. 


INSTRUCTIONAL MATERIALS 


Major Subject Classification 


ECONOMICS 


P 
u 
b 
1 
i 
8 
h 
e 


Author Title 


P 1 Ketchum, Alton The Miracle of America, Sixth Edition. 19 
pp. Free. 


The Case for the Union Shop. 31 pp. Free. 
Labor Looks at Automation, 1959. 27 pp. Free. 


Why Unions?, 1962. 14 pp. Free. 


wu Wwe Ww WwW 


Labor Arbitration Procedures and Techniques. 
23 pp. Free. 


P 5 You Be the Arbitrator!:, 1963. 10 pp. Free. 


| P 6 Banking From the Stone Age - To the Atomic 
Age, 1962. 20 pp. Free. 


- P | 6 |Cooley, John L. How Banks Help, 1962. 49 pp. Free. 


| Pj 6 The Story of American Banking, 1963. 71 pp. 
‘ $.30. 


) P 6 Using Bank Services, 1961. 40 pp. Free. 


P 7 Fleming, Harold The American Achievement, 1961. 35 pp. Free. 


P 8 How We Organize To Do Business in America. 
Prepared by Frank C. Cyr. 34 pp. $.25. 


P {| 23 “The Ethics of Capitalism," 1961, The 


American Competitive Enterprise Economy, 


BS P 23 Free Markets and Free Men, 1953. Pp. iii 
and 26. $.50. 


oe P |} 23 The Goals of Economic Policy, 1961. 35 pp. 
$.50. 


Bulletin 

Pamphlet 
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Programmed Materials 
Teaching Guides 
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INSTRUCTIONAL MATERIALS 


T P 
y u 
P b 
e o 1 Major Subject Classification 
i 
P s ECONOMICS 
u h 
*bj e Author Title 
P 23 Inflation, Unions and Wage Policy, 1960. 
44 pp. $1.00. 
P 23 “The National Income and its Distribution," 
1963, The American Competitive Enter- 
rise Economy, No. IV. 26 pp. $.50. 
P | 23 “Prices, Profits and Wages," 1961, The 
Americaa Competitive Enterprise, No. 
VIII. 31 pp. $.50. 
P 23 Productivity and Wage Settlements, 1961. 14 
pp. $.50. 
P 23 Profits - Something for Everyone, 1957. 35 
pp. $.50. 
P 23 Promise of Economic Growth - Prospects, 
Costs, Conditions, 1960. 55 pp. $1.00. 
P 23 "Understanding the Economic System and Its 
Functions,” 1960, The American Competi- 
tive Enterprise Economy. No. XI. 27 pp. 
$.50. 
P 34 | Automation and Employment, 1964. 32 pp. Free. 
P 34 The Profit Motive. 32 pp. Free. 
P 34 The Story of Competition in the American 
Market, 1959. 32 pp. Free. 
P 34 The Story of Creative Capital. 32 pp. Free. 
P 34 The Story of Man and His Work, 1959. 32 pp. 
Free. 
P 34 The Story of Prices, 1960. 32 pp. Free. 
P 34 The Story of Taxes, 1957. 32 pp. Free. 
P 34 The Story of World Trade, 1960. 32 pp. Free. 


T P 
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P 36 
PBi 36 

P 36 
P 36 
P 37 
P 38 
P 38 
P 38 
P 38 
B 39 
P 40 


Author 


INSTRUCTIONAL MATERIALS 


Major Subject Classification 


ECONOMICS 


Title 


The Federal Reserve System: Purposes and 
Functions, 4th Edition, 1961. Pp. xvi 


and 238. Free. 


Money: Master or Servant?, 2nd Edition, 1960. 
47 pp. Free. 


Readings on Money, 2nd Edition, 1957. 58 pp. 
Free. 


The Search for Certainty in an Uncertain 
World, 1962. 72 pp. Free. 


Your Money and the Federal Reserve System. 
20 pp. Free. 


Modern Money Mechanics, 1961. 3% pp. Free. 


Coins and Currency. 15 pp. Free. 


Keeping Your Money Healthy, 1960. 16 pp. 
Free. 


Money and Economic Balance, 1962. 28 pp. 
Free. 


The Story of Checks, 2nd Edition, 1962. 
20 pp. Free. 


SERIES FOR ECONOMIC EDUCATION. Free. 
Automation. 9 pp. 1964. 
The Balance of Payments. 13 pp. 
Gold! 9 pp. 1963. 


The Mystery of Economic Growth. 9 pp. 1962. 


The New Poverty. 10 pp. 1964. 
The Price System. 9 pp. 1962. 
Tax Cut: Price of Prosperity? 9 pp. 1963. 


Unemployment in Prosperity Why? 8 pp. 


An Introduction to the History of Coinage and 
Currency in the United States, 1960. 327 


pp. Free. 


MD SS &Ff. 


PB 


PB 


PB 


INSTRUCTIONAL MATERIALS 


ROM HoH ee oe rol 


Author 


- 
me 6S 


42 


43 

44 {Kettering, Charles F., 
and Allen Orth 

50 {Mors, Wallace P. 


54 tHacker, Louis M. 


54 jRogers, Jack 


54 ;Cochran, Thomas C. 
54 {Allen, Frederick Lewis 


54 jKorey, Edward L. 


54 


54 |Oxenfeldt, Alfred R. 


Major Subject Classification 


ECONOMICS 


Title 


Your Money Supply. 23 pp. Free. 


The Evolution of Mass Production, 1956. 52 
pp. free. 


1963 Business Trends and Progress. Free. 


Unions and Union Leaders of Their Own 
Choosing, 1957. 24 pp. Free. 


American Battle for Abundance, 1955. 103 pp. 
Free. 


"Consumer Credit Facts For You," 1959, Bureau 
of Business Research Educational Pamphlet 
No. 1. 32 pp. Free. 


American Capitalism Its Promise and Ac- 
complishment. 1957. 192 pp. $1.25. 


Automation, 1958. Pp. viii and 94. $.50. 


Basic History of American Business, 1959. 
192 pp. $1.25. 


The Big Change - America Transforms Itself 
1900-1950. 1952. Pp. ix and 271. $.50. 


Business and the American Way, 1952. 33 pp. 
$.65. 


Capital Key to Progress, 1952. 34 pp. $.50. 


Competitive Prices in Action, 1958. 30 pp. 
$.50. 


Economic Security for Americans, 1961. 51 pp. 
$.65. 


Economic Systems in Action, 1960. Pp. xiv 
and 207. $2.75. 


INSTRUCTIONAL MATERIALS 


Major Subject Classification 
ECONOMICS 


Title 


P 
w 
b 
i 
i 
3 
Th 
e 


| Bow the American Economy Is Organized, 1961. 
Pp. i and 34. $1.00. 


| How a Corporation Works, 1960. 15 pp. $.25. 


| How Everybody Makes a Living, 1959. 11 pp. 
| §$.25. 


| 
| How to Raise Real Wages, 1961. 31 pp. $.50. 


jMagmer, Lewis E. I Emcome, Employment and Prices, 1960. 38 pp. 


$t.00. 
Daugherty , Carroll R. Inflation: Its Causes and Effects. 7 pp. 
| Free. 
iCalderwood, James D. | International Economic Problems, 1961. 71 pp. 
! $E.a0. 
Starr, Mark | Labor and the American Way, 1961. 92 pp. $.65. - 
fagmer., Lewis £. Measuring the Performance of the Econony, 


| 196L. Pp. i and 39. $1.00. 


iWepmer, Lewis B. | Methods of Organizing Economic Activity in 
the United States and the Soviet Union, 
1961. & pp. Free. 


b 


iler, E. f. Personal Distribution, 1961. 14 pp. Free. 


Steimer, Peter @., and 
Williem Coldner 


Productivity, 1952. Pp. vii and 60. $.50. 


Backmar, Julies 


| What Productivity Means to Each of Us, 1961. 
IS pp- Free. 


| Erofits at Work, 1961. 26 pp. $-50. 


| Sewiet Economic Power, 1960. Pp. x and 209. 


| PB i S& Cempbell, Robert W. 
$i .95. 


I 


P ye r, Lewis E. What Are Economic Problems?, 1961. Pp. i and 


ES. $.50. 
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INSTRUCTIONAL MATERIALS 


POM 


Major Subject Classification 


ECONOMICS 


ROS oe ee oe My |’ 


rg 
w 
wi 
rs 


Heilbroner, Robert L. The Worldly Philosophers, 1961. 309 pp. 
$1.50. 


rg 
wa 
wa 


A Primer on Profits, 29 pp. Free. 


PB 


w 
0 


Leamer, Laurence E., American Capitalism, An Introduction, Re- 
and Dorothy L. vised Edition, 1961. Pp. xi and 116. 
Thomson $1.00. 


PB} 58 ;de Rycke, Laurence Beginning Readings in Economics, 1961. 367 
pp. $2.80. 


PB} 58 j|de Rycke, Laurence, Business Enterprise in the American Economy, 
and Alvin H. 1961. 110 pp. $1.00. 
Thompson 


PM} 58 jAttiyeh, Richard E. “Capitalism, Communism, and Socialism," 1963. 
The American Economics Series, Book 7. 
292 pp; 280 frames. $2.40. 


PB} 58 {Lee, Baldwin Capitalism and Other “Sconomic Systems, 1959. 
Pp. v and 122. $1.00. 


PM} 58 [Weiner, Samuel "The Federal Reserve System and Its Effect 
on Money and Banking," 1963. The 
American Economics Series, Book 4. Pp. 
vii and 264, 264 frames. $2.40. 


PM {| 58 jLumsden, Keith G. : “The Free Enterprise System," 1963. The 
American Economics Series, Book 1. Pp. 
ix and 274, 823 frames. $2.40. 


PM] 58 |Lumsde.s, Keith G. “The Gross National Product," 1964. The 
American Economics Series, Book 2. Pp. 
viii and 344, 589 frames. $2.40. 


PB} 58 {Welfling, Weldon Money & Banking in the American Economy, 1960. 
104 pp. $1.00. 


PM} 58 |Attiyeh, Riche+d E. "Problems of Economic Stability and Growth," 
1964. The American Economics Series, 
Book 2. 314 pp, 564 frames. $2.40. 


P 60 What Everybody Ought to Know About This Stock 
and Bond Business, 1960. 20 pp. Free. 
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62 


62 


63 
63 


68 


68 


68 
69 


INSTRUCTIONAL MATERIALS 


aft, Philip 


oherty, Robert E. 


ulien, Donald E. 


Major Subject Classification 


ECONOMICS 


INDUSTRY AND THE AMERICAN ECONOMY SERTES. 
National Association of Manufacturers. 
Price not available. 

Capital and Economic Growth, 1962. 14 pp. 


A Comparison of Three Economic Systems, 
1962. 22 pp 


The Growth of American Industry, 1959. 


38 pp. 

Industrial Research and Development, 1962. 
14 pp. 

Industry - Organization and Employees, 1961. 
14 pp. 


Industry's Profits, 1959. 10 pp. 

Our Native Land, 1961. 30 pp. 

Productivity and Production in Industry, 
1961. 14 pp. 

The Role of Competition, 1961. 14 pp. 

The Role of Marketing, 1961. 14 pp. 


Wages and Prices in an Industrial Economy, 
1961. 10 pp. 


Monopoly Power as Exercises by Labor Unions. 
31 pp. Free. 


Wages ...Prices...Profits...and Inflation’, 
1957. $.25. 


Bank Terminology, 1962. 45 pp. Free. 
4000 Years of Banking. 21 pp. Free. 


Corruption and Racketeering in the Labor 
Movement, 1958. 58 pp. $.30. 


Industrial aad Labor Relations Terms, 1962. 
32 pp. $.15. 


Minimum Wage Laws, 1961. Pp. v ard 58. $.50. 
“Portfolio of Teaching Aids," Prepared by the 
New York Stock Exchange. (To accompany 


the eleven-unit series "You and the In- 
vestment World"). Free. 
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INSTRUCTIONAL MATERIALS 


T 
¥ 
p 
e 


Major Subject Classification 


ECONOMICS 


°o 
Fh 
Orn re OE tg!’ 


Author Title 
P 73. {Heilbroner, Robert L. This Growing World, 1961. 20 pp. $.25. 


a P 73° «{Barbash, Jack The Labor Movement in the United States, 1958. 


28 pp. $.25. 
P 73 «jStewart, Muxwell S. The Taxes We Pay, 1959. 27 pp. $.25. 


PB | 78 jSenesh, Lawrence, and Qur Labor Force, 1961. 84 pp. $1.00. 
Barbara W. Newell 


PB | 78 |Daugherty, Marion Understanding Economic Growth, 1961. 119 pp. q 
$1.00. 


PB | 78 = |Calderwood, James D., World Trade, 1961. 68 pp. $.90. 
and Hazel J. Jones 


B 80 “Arbitration and the Small Businessman," 
Management Aids for Small Manufacturers, 
No. 106. Prepared by S. Whitney Landon, 
August, 1959. 4 pp. Free. 


B 80 "Small Business and Pattern Bargaining," 


Management Research Summary. Prepared by 
Walter H. Carpenter, Jr. and Edward 


Handler, June, 1961. 4 pp. Free. 


PB j 82 {Hailstones, Thomas J. Readings in Economics, 1963. Pp. viii and 
512. $5.00. ° 


eae P | 86 Important Events in American Labor History... 
> A Chronology 1778-1959. 50 pp. Free. 


oo P 87 Brief History of the Amezican Labor Move- 
ment, 1957. Pp. vi and 85. $.35. 


PB } 87 Antitrust Laws With Amendments 1890-1964, 
1964. Compiled by Gilman G. Udell. 3 
Ps Pp. vi and 129. $.40. 


a P 87 How American Buying Habits Change, 1959. 
235 pp. $1.00. 


P 87 Money Facts, 1964. Pp. v and 35. $.15. 
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INSTRUCTIGNAL MATERIALS 


z P 
¥ u 
P b 
e off 1t Major Subject Classification 
- i 
Pls ECONOMICS 
uj h 
: * by e Author Title 
P 87 A Primer on Money, 1964. Pp. vii and 144. 
$.40. 
P 87 Do You Know Your Economic ABC's? 40 pp. 
$.20. 
P 87 U. S. Balance of Payments, 1964. 44 pp. 
$.25. 
P 88 Collective Bargaining or Monopoly. 90 pp. 
Free. 
PB {96 {[fraywick, Leland E. Business Ups and Downs, 1961. 83 pp. $.96. 
PB {96 ovenstein, Meno Capitalism, Communism, Socialism, 1962. 


150 pp. $.96. 
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INSTRUCTIONAL MATERTALS 


T P 
y u 
P b 
e of} 1 Major Subject Classification 
“ i 
Pl s GUIDANCE 
u h 
‘ b.} e Author Title 
P 29 Opportunities in Seliing, 1963. 23 pp. $.25. 
P 44 Can I Get the Job. Sir le copies Free, 
P 44 Key to Careers in the Retail Automotive Busi- 
ness. 36 pp. Free. 
P 44 Professional Profile of an Automobile Sales- 
i man, 1961. 30 pp. Free. 
j 
P | 45 Getting The Right Job, 1962. Free. 
P 46 --.and That's No Bull! 12 pp. Free. 
P 46 High School Recruiting, 1960. 20 pp. Free. 
P 59 Wholesaling as a Career? Free. 
P 62 Your Opportunities in Distribution, 1955. 
30 pp. Free. 
P A Career for You in Sales and Marketing 
Management. 22 pp. Free. 
P Anderson, Kenneth L. What's Selling? 32 pp. Free. 
P Whitrey, Robert A. Shovid You Be A Salesman?, 1959. 11 pp. Free. 
P Lazarus, Fred Jr. i Should You Go Into Retailing?, 1960. 11 pp. 
Free. 
P You and Your First Job, 1963. $.15. 
: P Kirkpatrick, ©. A. Selling as a Career. Free. 


Mullin, Stanley H. Whut You Should Know About Sales Careers, i964. 
20 pp. §$.25. 


Your Opportunities in Sales and Marketing. Free. 
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Programmed Materials 
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avg” 


15 


oo 


CTaOM ROG wy 


77 
77 


87 


87 


87 


INSTRUCTIONAL MATERIALS 


Major Subject Classificaticn 


GUIDANCE 
Author Title 
Gilles, Lambert L. Charting Your Job Future, 1957. 72 pp. $1.90. 


Jobs in Selling, 1965. 46 pp. $1.25. 


Carecrs in Business Management, 1960. 20 pp. 
$.20. 


Choosing Your Occupation, 1962. 16 pp. $.15. 


How to Get and Hold the Right Job..., 1962. 
18 pp. $.10. 
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INSTRUCTIONAL MATERIALS 


Major Subject Classification 


MANAGEMENT 


Author 


Hill, Richard M. 


Morgan, Howard E. 


Fritzemeyer, Joe R., 
and William L. 
Haeberle 


Klasson, Charles R., 
and Edgar G. William 


Hay, Leon E., and 


Aifred Schmidt 


Yoder, Wallace 0., and 
CC, E. Vincent 


Lipson, Harry A. 


Lipson, Harry A. 


Kline, John B. 


Title 


Setting Sales Objectives for Small Business, 
60 pp. $1.25. 


The Motel Industry in the United States: 
Small Business in Transition, 1964. 
Pp. xxii and 218. $1.50. 


"Control for Profit in Retail Automobile 


Dealership," Small Business Management 
Research Report, March, 1961. 70 pp. 
$1.50. 


“Management and Financial Controls for 
Appliance Dealers," Small Business Manage- 


ment Research Report, 1961. 95 pp. $2.50. 


“Management and Financial Controls for Men's 
Clotiuing Stores," Small Business Manage- 
ment Research Report, March, 1961. 70 pp. 
$1.50. 


"Management and Financial Controls for Re- 
tail Hardware Stores," Small Business 


Management Research Report, 1961. 65 pp. 
$2.00. 


“Selected Cases of Alabama 5mall Retail 
Stores,"" Small Business Management Re- 
search Report, 1963. Pp. iii and 52. 
$1.00. 


"Ten Alabama Smail Retail Cases," Small 
Business Management Research Report, 1961. 
Pp. iii and 63. $1.00. 


"Case Problems of Small Business in the Rocky 
Mountain West," Small Business Management 
Research Report, 1961. Pp. v and 202. 
$2.50. 


*B Bulletin 


P Pamphlet 

PB Paperback 

PM Programmed Materiais 
TG feaching Guides 
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Major Subject Classification 


MANAGEMENT 
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Author ' Title 
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Young, Elmer R. “Introduction to Merchandise Management 
Accounting for Smail Retail Outlets," 


Small Business Management Research Report, 
1964. 64 pp. $1.50. 


P 21 jRotch, William “Management of Sm2}.1 Enterprises, Cases and 
Readings," Small Business Management Re- 
search Report, 1964. 321 pp. $3.00. 


P 23 Small Business: Its Role and Its Problems, 
1962. 42 pp. $.50. 


P 25 jErwin, Robert D. "Merchandise Management Accounting - A Guide 
to Item Profitability for Small and 
Medium Retail Stores," Small Business 


Management Research Report, 1964. 128 pp. 
$2.50. 


P 28 Consumers Look at Fair Trade, 1955. 38 pp. 
$.50. 


P 28 {Joskow, Julies, and The Consumer and Antitrust, 1957. 31 pp. $.50. 
Irwin M. Stelzer 


P 32 jChildress, Russell L. "Trends and Prospects for Affiliated Food 


Retailers," Small Business Management 
Research Report, 1962. Pp. viii and 164. 


$2.00. 
P 33 ; The Failure Record Through 1963. 14 pp. $1.00. 
; P 33 Getting Ahead in Small Business, 1954. 32 pp. 
Free. 
P 33 How_to B: ~i Profits by Controlling Costs, 


1959. 47 pp. $1.00. 


P 33 How to Control Accounts Receivable for 
Greater Profits, 1959. 35 pp. $1.00. 


P 33 How Does Your Business Compare With Others 


in Your Line? 23 pp. Free. 
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INSTRUCTIONAL MATERIALS 
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e off 1 Major Subject Classification 
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Pies MANAGEMENT 
uf h 
Rg * 
+" im - a is Author Title 
P 33 How_to Use Your Dun & Bradstreet Service Most 
Effectively. 44 pp. Free. 
: P 33 The Mercantile Agency, 1959. 65 pp. Free. 
P 33 Opportunities for Growth in Small Business, 
1958. 31 pp. Free. , . 
P 33 The Pitfalls in Managing a Small Bus‘ness, 
1956. 22 pp. Free. 
P 33 Profitable Management for Main Street, 1959. 
48 pp. $1.00. 
P 34 The Story of Management, 1961. 32 pp. Free. 


P 48 | Vogt, David J., M. E. | Profitable Check Cashing and Collection Pro- 
Newton, Duke Newton cedures. 15 pp. $1.00. 


P 51 Preston, Lee E. "Profits, Competition and Rules of Thumb in 
Retail Food Pricing," Small Business 
Management Research Report, 1963. 71 pp. 


$2.50. 
B 52 The Good Things of Life. Free 
P 52 | Womack, S. H. Human Relations Fundamentals for Retail 


Credit Employees. Pp. v and 63. $2.50. 


P 52 Phelps, Clyde Williams | Important Steps in Retail Credit Operation. 
72 pp. $1.00. 


; P {52 Bandy, William R. Legal Aspects of Sonsumer Credits and 
Collections. 62 pp. $2.50. 


P 52 Making Credit Profitable. 43 pp. $.75. 


P §2 Retail Collection Procedure and Effective 
Collection Letters. 71 pp. $2.00. 


P 52 Retail Credit Sales Procedures and Letters. 
72 pp. $2.60. 
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INSTRUCTIONAL MATERIALS 


Major Subject Classification 
MANAGEMENT 


Author Title 


Hailes, Wm. D. Jr., Small Business Management. Pp. iv and 329. 


and Raymond T. $3.96. 1965. 
Hubbard 

Koontz, Harold, and Management: A Book of Readings, 1964. 563 
Cyril O'Donnell pp. $7.50. 

Dale, Ernest Readings in Management: Landmarks and New 


Frontiers, 1965. Pp. xv and 516. $5.50. 


Eow to Read a Financial Report, 1959. 28 pp. 


Free. 


Credits and Collections, 1960. 35 pp. Free. 


Electronic Data Processing, A Management 
Report by NCR. Pree. 


Expenses in Retail Businesses. 46 pp. Free. 


Profiting by Adequate Business Records, 1961. 
36 pp. Free. 


How to Understand Financial Statements. 33 
pp. Free. 


“The ABC's of Borrowing," Management Aids 
for Small Manufacturers, No. 170. Pre- 
pared by Eugene P. Foley, February, 1965. 
8 pp. Free. 


"Break-Even Point Studies for Small Market- 
ers," Small. Marketers Aids, No. 50. Pre- 
pared by Samuel Berke, November, 1959. 

4 pp. Free. 


“Building Strong Relations With Your Bank," 
Smali Marketers Aids, No. 107. Prepared 
by James A. Cashir, December, 1964. 4 
pp. Free. 


“Business Ethics and Small Marketers," Small 
Marketers Aids, No. 44, Prepared by 
Wayne A. R. Leys, May, 1959. 4 pp. Free. 


20 


INSTRUCTIONAL MATERIALS 


P 
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1 Major Subject Classification 
° i 
s MANAGEMENT 
h 
. = Author Title 
r 
SS 
B 80 "Checklist for Going Into Business," Small 
Marketers Aids, No. 71. September, 1961. 
4 pp. Free. 
B 80 "Choosing the Legal Structure for Your Firn,™ 


Management Aids for Small Manufactu-ers, 

No. 80. Prepared by Edward L, Anthony 

and A. Barr Comstock, February, 1957. 4 pp. 
Free, 


B 80 "Collecting Past Due Accounts Without Losing 
Customers," Management Aids for Small 
Manufacturers, No. 168. Prepared by 
J. W. Eller, November, 1964. 4 pp. Free. 


B 80 "Controlling Your Business Future," Small 
Marketers Aids, No. 48. Prepared by 
F. L. Fletcher, September, 1959. 4 pp. 
Free, 


B 80 "Controlling Cash in Smal? Retail and Ser- 
vice Firms," Small Marketers Aids, No. 
110. Prepared by D. S. Campbell, Febru- 
ary, 1965. 4 pp. Free. 


B 80 "Correcting the Causes of Marketing Waste," 
Small Marketers Aids, No. 90. Prepared 
by R. M. Hill, Aprii, 1963. 4 pp. Free. 


B 80 "Electronic Recordkeeping for Small 
Marketers," Small Marketers Aids, No. 84. 
Prepared by James M. Adams, Jr., October, 
1962. 4 pp. Free. 


B 80 "Pinding and Hiring the Right Employee," 
Small Marketers Aids, No. 106. Prepared 
by Rudolph Raphelson, September, 1964. 
4 pp. Free. 


B &) “Growth: Implicatiors for Small Marketers,” 
Small Marketers Aids, No. 86. Prepared 
by **bert Christopher, December, 1962. 
4 pp. Free. 
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Mejor Subject Classification 
MANAGEMENT 


Author Titie 


"Es ¥aur Cash Supply Adequate?," Management 
4&ids for Small Manufacturers, No. 12174. 
Prepared by Jack H. Feiler, Jr., April, 
1965. 4 pp. Free. 


"Keeping Score With Effective Records,“ 
Su2it Marketers Aids, No. 94. Prepared 
by William L. Raby, August, 1963. 4 pp. 
Free. 


“Monaerenent Pianning for Sound Growth,“ 
Management Aids for Small Manufacturers, 
Ne. E22. Prepared by Bruce E. DeSpelder, 
February, 1961. 4 pp. Free. 


"Pointers for Developing Your Top Assistant," 
Suzit Marketers Aids, No. 101. Prepared 
by Med Serif, April, 1964. 4 pp. Free. 


"Preventing Accidents in Small Stores, " 
Suail Marketers Aids, No. 104. Prepared 
by S. FJ. Gob) Curtis, July, 1964. 4 pp. 
Free. 


"* Pricing Checklist for Managers," Smail 
Marketers Aids, No. 105. Prepared by 
Joseph B. O'Brien, August, 1964. 4 pp. 
Free. 


“Frade Regulation and Small Business," Small 
Marketers Aids, No. 67. June, 1961. 4 
pp. Free. 


"Binancing . . . Short and Long Term Needs," 


Administrative Management Course Program, 
Fopic 5, £965. Pp. iii and 74. $1.25. 


Mayer, Kurt B., and | The First Fwe Years: Problems of Smali Firm 
Sidney Goldstein | Growth and Survival, 1961. Pp. x and 233. 
$1.06. 


“Personnel Management - Developing Good Em- 
ployees," Administrative Management 
Course Program, Topic 6, 1965. Pp. iii 
and 87. $12.25. 
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INSTRUCTIONAL MATERIALS 


Major Subject Classification 


MANAGEMENT 


re) 
Orn hm oe ny 


Author Title 


a 


"Recorés and Credit in Profitable Manage- 
ment," Administrative Management Course 
Program, Topic 2, 1964. Pp. iii and 66. 


. * 


B 87 Small Business Problems in Urban Areas, 1965. 
167 pp. $.50. 


B 87 Small Marketers Aids, Annual No. 1. Edited 
by Harry David, 1959. 87 pp. $.45. 7 

B 87 Small Marketers Aids, Annual No. 2. Edited 
by Robert A. Liteberg, 1960. 79 pp. $.40. 


B 87 Small Marketers Aids, Annual No. 3. Edited 
by Robert A. Litzberg, 1961. 63 pp. $.40. 


P 87 | Metcalf, Wendell 0. Starting and Managing a Small . . . Busi- 
; ness of Your Own, 1958. Pp. v and 49. 


$.40. 


TG 87 "Success and Failure Factors ir Small Busi- 
ness," Administrative Management Course 
Program, Topic 1, 1964. Pp. iii and 77. 
$1.25. 


TG 87 | Sangston, H. Earl Suggested Management Guides. 1962. 308 pp. 
$1.75. 


P 89 { Bell, Robert W. "Business Budgeting for Smail Department 
Stores," Small Business Management Re- 
search Report, 1963. $2.00. 


P 91 | Nybroten, Norman Credit Practices of Retailers and Firancers 


of Furni-cure and Home Appliances in Two 
Northwest Cities, 1963. 101 pp. $3.00. 


= P 92 | Haynes, W. Warren "Pricing Decisions in Small Business," Small 


Business Management Research Report, 1962. 
152 pp. $3.00. 


PB 98 | Coppola, Andrew J., The Law of Business Contracts, 1963. Pp. viii 
and Harry Katz and 179. $3.50. 


INSTRUCTIONAL MATERIALS 


T P 
y u 
P b 
e off 1 Major Subject Classification 
Fe i 
P $s MARKETING 
u h 
bj e Author Title 


PB | 4 Lockley, Lawrence C., Cases in Marketing, 1964. Pp. xiii and 318. 


and Charles J. $4.95. 
Dirksen 
PB | 10 {Andersen, R. Clifton, Marketing Insights, 1963. Pp. xii and 395. 
and Philip R. $3.95. 
Cateora 
PB | 26 The European Common Market & Its Meaning to 
the United States. 152 pp. $2.00. 
P 27 ABC's of Foreign Trade, 1961. 33 pp. Free. 
P 27 Foreign Trade, So What? Free. 


PB {| 49 jEdited by: Barksdale, 
H. C. 


Marketing: Change and Exchange, 1964. 
Pp. vii and 322. $3.50. 


PB | 49 {Edited by: Barksdale. 
H. €. 


Marketing in Progress - Patterns and Poten~ 
tials, 1964. Pp. xi and 740. $6.25. 


P 54 America and the World Economy, 1954. 34 pp. 


$.50. 


PB | 57 |Shaw, Steven J., and 
C. McFerron 
Gittinger 


Marketing in Business Management, 1963. 
Pp. viii and 472. $4.95. 
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PB | 57 |Westing, J. Howard, and, Modern Marketing Thought, 1964. 430 pp. $3.95. 
Gerald Albaum 


PB | 58 jHoward, Marshail C. | Legai Aspects of Marketing, 1964. Pp. xi and 
| LID - S2e75. 
‘ 
P 61 | Marketing in Our Economy. Developed and pro- 


duced by Paul S. Amidon & Associates, Inc. 
23 pp. $.25. 


The Role of Marketing, 1961. 14 pp. Free. 


*B Bulletin 


P Pamphlet 

PB Paperback 

PM Programmed Materials 
TG Teaching Guides 
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Major Subject Classification 


Author 


MARKETING 


Title 


80 


84 


90 


93 


93 


97 


98 


oe 


: 


Griffin, Harold E.,Jr. 


Lewis, Edwin H., and 
Robert S. Hancock 


Holloway, Robert J. 


Edited by: Shultz, 
William J., and 
Edward M. Mazze 


Holloway, Robert J., 
and Robert §. Han- 
cock 


Kircher, Donald P. 
| 


20 Steps to Successful Test Marketing. 
23 pp. Free. 


Problems in Marketing, Series 1-19, 1956-1964. 


Free. 
American Foreign Trade Policy, 1962. Free. 


“Checking Your Marketing Channels," Manage- 
ment Aids for Small Manufacturers, No. 
120. Prepared by Dr. Richard M. Clewett, 
January, 1961. 4 pp. Free. 


"Key Marketing Words -- What They Mean," 
Management Aids for Small Manufacturers, 
No. 127. Prepared by Ralph S. Alexander, 
August, 1961. 4 pp. Free. 


"Selecting Marketing Research Services," 


Management Aids for Small Manufacturers, 
No. 117. Prepared by William C. Gordon, 


Jr., July, 1960. 4 pp. Free. 


Marketing Research. Training Manual No. 117. 


Pp. vii and 77. Free. 


Economic Considerations for Small Operators, 
1963. 137 pp. $2.50. 


The Franchise System of Distribution, 1963. 
95 pp. $2.50. 


Marketing Research and Market Planning for 
the Small Manufacturer, 1961. 51 pp. 
$1.50. 


Marketing in Action: Readings, 1963. Pp. 
xiii and 486. $4.25. 


The Environment of Marketing Behavior, 1964. 
Pp. ix and 352. $4.95. 
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*bJ e Author 
r 
11 
P 12 | Schreiber, G. R. 
P 18 ; Mertes, John E., 
P 28 | Lee, Stewart M. 
P 28 {| Warne, Clinton L. 
PB} 35 | Gold, Ed 
PB 
PB Feinberg, Samuel 
P 
P 
PB Rath, Patricia Mink, 
Gerald R. Tapp, 
and Ralph Mason 
P 


* &B 
P 
PB 
PM 
TG 


Major Subject Classification 


MERCHANDISING 


Title 


Business Simulations 1 & 2, 1965. $7.50. 


A Concise History of Vending in the U.S.A., 
1961. 46 PP - Sato. 


Creative Site Evaluation for the Smaij Re- 
teiler, 1962. Pp. iii and 236. $3.00. 


Consumers Look at Discount Houses, 1958. 
Pp. iv and 32. $.50. 


The Consumer Looks at Deceptive Packaging, 


1961. 34 pp. Free. 

The Dynamics of Retailing, 1963. Pp. x and 
95. $4.72. 

Tre Retail Revolution, 1962. 105 pp. $1.50. 


What Makes Shop ing Centers Tick, 1961. 
Pp. vii and 121. $2.50. 


Nonsense and Horse Sense About Discount Re- 
tailing, Volume 32, Number 9, September, 
1961. 8 pp. Free. 


How to Use Consumer Credit Wisely, 1962. 


30 PP- $.30. 


Case Studies in Marketing and Distribution, 
1965. Pp. xii and 179. $2.00. 


Cash Registers -- Their Place in Modern Re- 
tail Security. 1962. 9 pp. Free. 


Controlling Merchandise, 1958. 


11 pp. 


Bulletin 

Pamphlet 

Paperback 
Programmed Materials 
Teaching Guides 
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Major Subject Classification 


MERCHANDISING 


oO 
Orn temo eg ke 


Author Title 


GS 
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Pointing the Way Toward Merchandising Today, 
1961. 24 pp. Free. 


P 63 The Race for the Customer's Dollar"... is 
a 'Free-Foxr-All’. 17 pp. Free. 


= P 63 { Wilson, John M. The 10 Commandments of Mass Retailing, 1956. 
71 pp. Free. 


B 80 "Are Your Textile Labels Legal?," Small 
Marketers Aids, No. 58. Prepared by 
Harvey H. Hannah, July, 1960. Free. 


B 80 "Building Repeat Retail Business," Smali 
Marketers Aids, No. 108. Prepared by 
Stuart G. Levy, Jr., December, 1964. 4 pp. 
Free. 


B 20 "Customers: A Neglected Sales Force‘ ," Small 
Marketers Aids, No. 83. Prepared by 
Richard C. Vreeland, September, 1962. 
4 pp. Free. 


B 80 "FTC and Guides Against Deceptive Pricing," 
Smail Marketers Aids, No. 42. Prepared 
by Charles E. Grandey, April, 1959. 
4 pp. Free. 


P B 80 "Methods for Improving Off-Season Sales," 
Small Marketers Aids, No. 32. Prepared 
by Robert D. Entenberg, April, 1958. 
4 pp. Free. 


. B 80 "Offsetting the Higher Cost of Doing Busi- 
ness,” Small Marketers Aids, No. 91. 
May, 1963. 4 pp. Free. 


B 80 "Pleasing Your Boss, the Customer," Small 
Marketers Aids, No. 114. Prepared by 
Dwayne Laws, June, 1965. 4 pp. Free. 


= B 80 "Pricing Your Services for Profit," Smail 
a Marketers Aids, No. 89. Prepared by 
: Alfred A. Cox, March, 1963. 4 pp. Free. 
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Author Titie 
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"Stinulating Impulse Buying for Increased 
Sales," Small Marketers Aids, No. 109. 
Prepared by John S. Wright, January, 
1965. 4 pp. Free. 


P 83 Some Frequently Asked Questions About S&H 
ard the Trading Stamp Business, 1958. 


24 pp. Free. 


P 83 Trading Stamps and the Competitive Economy, 
1957. 13 pp. Free. 


TG |] 84 Wholesale Merchandising, 1960. Training 
Manual No. 105. Pp. iv and 159. Free. 


P 90 Some Effects of the Growth of Planned and 


Controlled Shopping Centers on Small Re- 
tailers, 1960. 178 pp. $3.50. 


INSTRUCTIONAL MATERIALS 


Major Subject Classification 


OOS wl. 


PROGRAM DEVELOPMENT 


° 
Mh 
OF nr ee oe wo 


Author Title 


id 
oO 


A Model Instructional Materials File for Co- 
ordinators of Cooperative Occupational 
Education, 1965. 14 pp. Price not 
available. 


80 "How Distributive Zducation Helps Small Busi- 
ness," Smali Marketers Aids, No. 14. 
Prepared by John A. Beaumont, December, 
1961. 4 pp. Free. 


82 |Haines, Peter G. and Distributive Education Training Guides, 1963. 
Herbert H. Tedder Pp. iii and 202. $2.80. 


} 
qd 
4 
< 
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3 
t 
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4 
2 


83 Publicity Handbook; A Guide for Publicity 
Chairmen, 1962. 24 pp. Free. 


93 Now That I Am A Training Sponsor. 13 pp. $.25. 
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Programmed Materials 
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INSTRUCTIONAL MATERIALS 


Major Subject Classification 


SALESMANSHIP 
Author Title 
Seymour, Robert G. The How of Successful Selling, 1960. 26 pp. 
$.50. 


If You Could Only Be At Every Point of Sale. 
12 pp. Free. 


Gentile, Joseph Some Do's and Don ts of Selling As One Buyer 
Sees Them, 1955. 29 pp. Free. 


A Blue Print for Telephone Selling - Planning 
Your Telephone Selling Approach. Free. 


A Formula for Profit. 22 pp. Free. 
Selling by Telephone. Free. 

Better Retail Selling. 23 pp. Free. 

How to Keep Customers Buying in a Self~Ser- 


vice Store. 24 pp. Free. 


“Common Sale and Payment Terms," Smail 
Marketers Aids, No. 59. 1960. 4 pp. Free. 


“Easy-To-Make Flip Charts Provide Selling 
Tools," Management Aids for Small Manu- 
facturers, No. 167. Prepared by 
Ralph E. Steere, September, 1964. 4 pp. 
Free. 


"Make Selling Attractive to Salespeople," 
Small Marketers Aids, No. 100. Prepared 
by Gerald D. Grosner, March, 1964. 4 pp. 
Free. 


“Managing to Sell," Administrative Management 
Course Program, 1964. Pp. viii and 74. 
$1.50. 
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Paperback 

Programmed Materials 
Teaching Guides 
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Author 


Schiff, J. S. 


INSTRUCTIONAL MATERTALS 


Major Subject Classification 


SALESMANSHIP 


Title 


"Quality and Taste As Sales Appeals," Smali 
Marketers Aids, No. 113. Prepared by 
Robert H. Myers, June, 1965. 4 pp. Free. 


"Revitalize Personal Selling in Your Store," 
Small Marketers Aids, No. 103. Prepared 
by Karen R. Gillespie, May, 1964. 4 pp. 
Free. 


"Turning Customer Complaints Into Profits," 
Small Marketers Aids, No. 12. Prepared 
by Gerald D. Grosner, May, 1956. 4 pp. 
Free. 


"Understanding Why They Buy," Small Marketers 
Aids, No. 73. Prepared by Dr. Bertrand 
Klass, November, 1961. 4 pp. Free. 


Hints on Selling by Telephone, (Form SCHL-12), 


1960. 11 pp. Free. 


"Human Relations in Selling," Sales Reminders, 
Nos. 31-40. 1955. 20 pp. $1.00. 


"Lost Sales -~ Their Causes and Remedies," 
Sales Reminders, Nos. 11-20. 1953. 20 
pp- $1.00. 


Salesmanship Fundamentals, 1964. 310 pp., 
frames 609. $27.50. 


Sales Reminders, Nos. 1-10. 20 pp. $1.00. 


"So Your Customer Didn't Buy!," Sales Re- 
minders, Nos. 21-30. 1954. 20 pp. $1.00. 
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INSTRUCTIONAL MATERIALS 


Author 


Patterson, J. M. 


Chapman, Elwood N. 


Major Subject Classification 


SUPERVISION AND HUMAN RELATIONS 


Title 


What’s Your Public Relations Quotient? 35 pp. 


Free. 


"ABC of Supervision," University of Illinois 
Bulletin. 47 pp. $.50. 


What _a Supervisor Should Know About,.. 


Constructive Discipline, 1962. 23 pp. $.25. 


What a Supervisor Should Know About...Customer 
Relations, 1962. 23 pp. $.25. 


Your Attitude is Showing, 1964. Pp. iii and 
149. $2.50. 


“Creative Thinking: A Commonsense Approach," 
Small Marketers Aids, No. 92. Prepared 
by Bruce Goodpasture, June, 1963. 4 pp. 
Free. 


"Essential Personal Qualities for Smali Store 
Managers," Smail Marketers Aids, No. 46. 
Prepared by Dr. Jerome C. Beam, July, 1959. 
4& pp. Free. 


“Managing for Better Morale," Small Marketers 
Aids, No. 37. Prepared by Martin M. Bruce, 
December, 1958. 4 pp. Free. 


"Human Factors in Smaii Business," Administra- 


tive Management Course Program, Topic 10. 
Pp. iii and 82. $1.50. 


"Personnel Management," Administrative Manage- 
ment Course Program, Topic 6. Pp. iii and 
87. $1.25. 


The Human Side of Store Supervision, 1958. 
40 pp. $3.00. 


Bulletin 


Pemphlet 

Paperback 
Programmed Materials 
Teaching Guides 
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12. 


13. 


NAMES AND ADDRESSES OF PUBLISHERS 


The Advertising Council, Frc. 
25 West 45th Street 
New York 19, New York 


Advertising Federation of America 
655 Madison Avenue 
New York 21, New York 


Pamphiet Division 


AFL - CIO Department of Publications 


815 - 16th Street N.W. 
Washington 6, D.C. 


Allyn and Bacon, Inc. 
College Division 
Rockleigh, New Jersey 


American Arbitration Association 
477 Madison Avenue 
New York 22, New York 


The American Bankers Association 
12 East 36th Street 
New York 16, New York 
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Educational Service Department 
Ciuett, Peabody and.Company, Inc. 
530-5th Avenue 

New York 36, New York 


‘ 
——_ =. 


25. 


26, 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


College of Business Extension 
Service 

Oklahoma State University 

Stillwater, Oklahoma 


Committee for Economic Deve lopment 


711 Fifth Avenue 
New York 22, New York 


Committee for a National Trade 
Policy 

1025 Connecticut Avenue N.W. 
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Ford Motor Company 

Educational Affairs Department 
The American Road 

Dearborn, Michigan 


The Fund for the Republic, Inc. 
133 East 54th Street 
New York 22, New York 


General Motors 
Detroit 2, Michigan 


The Glidden Company 
Executive Offices 

900 Union Commerce Building 
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430 Park Avenue 
New York 22, New York 


Guide Publications 
555 West 23d Street 
New York, New York 10011 


Holt, Rinehart and Winston, Inc. 
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*CURRICULUM GUIDES, “OFF FARM AGRICULTURAL OCCUPATIONS, UNITS OF 
STUDY (SUBJECT FIELDS), *VOCATIONAL AGRICULTURE, EMPLOYMENT 
OPPORTUNITIES, “COOPERATIVE EDUCATION, AGRICULTURAL SAFETY, HUMAN 
RELATIONS, SALESMANSHIP, BUSINESS SKILLS, 


Twenty-six vocational agricultural teachers, following state 
guidelines for agricultural occupations and employment experience 
programs in vocational agriculture, developed the nine modules 
inciuded in this report, The modules are (1) an overview of 
agricultural industry, (2) career opportunities, (3) occupational 
experience program orientation, (4) safety, (5) human relations, (6) 
agricultural salesmanship, (7) business organization and functions, 
(8) business procedures, and (9) new agricultural technology 
developments. Each module consists of an introduction, objectives, 
recommended time allotment, competencies to be taught, followup and 
evaluation techniques, references, instructional materials, 

aan matter content, and special teaching-learning activities, 
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Department of Education 
Yowa State University of Science and Technology 
. Ames, Lowa 


PREFACE 


The guidelines for agricultural occupations and employment experience 
programs in vocational agriculture were presented to Iowa instructors in 
November and December 1965. They specify that a minimum of 275 minutes per 
week of related classroom or individual instruction be provided parallel 
to employment experience. A minimum of 180 hours of employment experience 
during the senior year was reconmended. 

It was further recommended that from 8 to 12 percent of the total 
instructional time during the four years of high school be allotted to a 
Study ef agricultural occupations. It was suggested that approximately 
three-fourths of this instruction be provided in the senior year course 
preceding or parallel to employment experience. 

This report consists of nine separate modules developed by separate 
workshop committees. Zach module consists of an introduction, statement 
of objectives, recommended time allotment, list of competencies to be 
taught, follow-up and evaluation techniques and a list of references and 
instructional materials for one specific phase of the related instruction 
program. Subject matter content, special teaching-learning activities and 
a list of suggested instructional materials are also provided. 

The success of the employment experience program in agricultural occu~ 
pations is to a large degree dependent upon the effectiveness of the instruc~ 
tor in providing needed related instruction. Much of the subject matter 


content in the modules is new to most instructors. It was new to most 


: - 44 - 


workshop participants. 


it is hoped that these modules will serve as instructional guides. 
. Instructors should feel free to delete or add sections as necessary in 


adapting the materials for local use. 
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AN OVERVIEW OF THE AGRICULTURAL INDUSTRY Ii THE LOCAL 
: COMMUNETY, STATE, NATION AND WORLD. 


Prepared by: J. H. Cairns 
° D. D. Kent 
a . C. BE. Perdue 
J re I. Introduction 


In our form of American industry, agriculture is dynamic and con- 


| 
: stantly changing. It is dynamic because the role of agriculture con- 
= tributes to our ration’s financial economy and democratic stability. 
On the other hand, the constant changing picture of agriculture pro- 
vides a challenge to the activities of the competent and dedicated 
rural work force of our nation. This challenge enables those who do 


not intend to become engaged in production agriculture--called farming-- 


to pursue non-farming agricultural occupational employment experiences. 


= portation and marketing sources which farmers need. 


These experiences in turn help to provide the supplies, services, trans- 
AUDIO-VISUAL PRESENTATION -- “A Step Ahead"....film--13 minutes 


> It. Major Objectives 
os . A. To develop an understanding of the importance of agricultural indus- 
try in the local comnunity, state, nation and world. 
B. To develop an .nderstanding of the opportunity to become employed 
in agricultural industry in the local community, state, nation and 


world. 


C. To provide new training and retraining opportunities in equipping 
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persons with skills and abilities to become established in agricul~ 


tural industry in the local community, state, nation and world. 


III. Time Allotment 3% days. 


Iv. Competencies to be Taught 

A. To develop an understanding of the need for agricultural industry 
and training in an agricultural occupations employment experience 
program locally. 

B. To develop an understanding of the need for agricultural industry 
and training in an agricultural occupations employment experience 
program on a state level. 

C. To develop an understanding of the need for agricultural industry 
on a national scope. 

D. To develop an understanding of the need for. agricultural industry 
on an international scope. | 

A. To develop an understanding of the need for agricultural industry 
and training in an agricultural occupations employment experience 
program localiy. 

1. Subject matter content: 
(available only on local level: Mahaska County illustrated’) 
a. Available skills and abilities of the people in TENCO--(a 
geographic area of ten contiguous counties in southeast 
linited States Department of Commerce, U.S. Census Report, preliminary 
report, 1964. 


2Ronald Powers, The Economic Base of TENCO, RAD--31. 
(Iowa State University Cooperative Extension Service, April 1964. ) 


b 


eC. 
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Iowa)--are not matched to job opportunities, locally or 
nationally. 

Net out-migration from TENCO, 1950~1960, 17.42. 

Farm population decreased 21% in TENCO, 1950-1960. (In 
Mahaska County the farm population decreased 17% during this 
same period) 

Farm population projected decline of 7.8% in TENCO by 1970. 
Farm numbers decreased by 11% in TEXCO, 1955-1960, while 
farm size increased 10% to an average size of 196 acres. 
Retail sales in feed, seed and fertilizer increased in 2/3 
of TENCO county area, 1954-1962. This is projected to 
increase continually. 

New basic jobs in industry and/or recreation will slow migra- 
tion. . 

Agriculture produces 2/3 of the total TENCO income. 

Total farmers working 100 or more days off the farm in 
TENCO increased from 9.6% in 1940 to 21.32 in 1959. 
Evidence shows that educational programs need to offer more 


vocational and technical courses in high schools. 


2. Special teaching-learning activities: 


b. 


d. 


Follow-up past graduates. Migration and present employment. 
List vacant houses within rural school district cr by town- 
ships. 

List neighbors who have part-time off-farm employment. 
Review “The Population Change of Fight Southern Counties” 


pamphlet. 


SrENCO Agriculture Sub-Conmittee, Agriculture in TENCO of Iowa. 
(Iowa State University Cooperative Extension Service, 1964.) 


B. 


a ae 


3. Suggested instructional materials and references: 


a. 


b. 


Audio-visual transparency made from footnote 1, 2 and 3. 


Develop slide set for local area. 


To develop an understanding of the need for agricultural industry 


and training in an agricultural occupations employment experience 


program on a state level. 


1. Subject matter content: 


Two-hundred thousand Iowans (1966) work in farming, pro- 
ducing 3 billion dollars annually in raw food materials. 
Four-hundred thousand Iowans (1966) work in business, ser- 
vices, transportation and marketing branches which sc.ve 

the farmer. These agricultural industries add in excess of 
560 million dollars to the states industrial output. 

Iowa's industry (1966) includes 132 packing plants, 11 flour 
mills, 19 winataccasine aed oilseed crushers, 48 poultry 
processing plants and 542 plants producing butter, cheese 
and ice cream and in excess of 500 fluid milk processors. 
Coupled with Iowa's agricultural industry, in 1966, are 

26 wholesale food warehouses and 3,800 retail food stores. 
This combination employs 27,009 Iowans. Nine-thousand, 
six-hundred business firms in farm equipment, producing seed 
and gasoline deliveries, are keyed directly to farm pur- 
chasing. 

Farmers spend neariy 300 million dollars each year with 
12,590 transportation firms. 

Iowa's farmers (1966) own 35,000 tractors; 106,000 trucks; 


92,000 combines; 65,000 hay balers; 113,000 corn pickers 
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and picker-sheilers and 45,000 milking machines. 

Iowa‘s agriculture attracts industry to process our raw 
material, supply our machinery, fertilizer and general pro- 
duction needs. Agriculture interrelates to nearly every 


segment of our economy. 


2. Special teaching-learning activities: 


ae 


Review pamphlet on “Iowa, Where induwstsy and Agriculture 

Meet’. 

Review the following thought providing questions: 

(1) ow does the income potential of agribusiness compare 
with farming on the state averages? 

(2) What are the conditions which exist in our state that 
challenge the opportunity of becoming a farmer? 

(3) What opportunity exiscs in our state for a boy to 
become established in an agricuitural related occupa- 
tion? 

(4) What similarities exist in our state regarding the 
problems encountered in agriculture related occupations 


and farming? 


3. Suggested instructional materials and references: 


ae 


b. 


Flannel or bulletin board presentation on farming, (numn~ 
bers and amount of dollars invested), as nucleus of agri- 
cultural atom and agricultural related occupations, (num- 
bers and dollars of gross income}, as surrounding electrons 
within the structure. Refer to reference 1, bulletins and 
pamphlets. 


Develop slide set for state area on related agricultural 


occupations. 


c. Data in this competency is referred to reference number 5 

under bulletins and pamphlets, use entire beoklet. 
4. Evaluation: 

@. Research paper written by each student on his interest in 
one phase of agricultural related occupational opportuni- 
ties within Iowa. 

C. To develop an understanding of the need for agricultural industry 
on a national scope. 
1. Subject matter content: United States 

a. Between 1966 and 1975, the projected job opportunities 

nationally“ are as follows: (employment increase) 
S5y- cc tcoteosioasl people and technicians 
50%....service workers 
45%..-..clerks and other office workers 
34%..-.sales people 
31Z....managers and proprietors 
29%....craftsmen, foremen and other skilled workers 
17%...-operators of machines and other semi-skilled 
workers 
No change....laborers and other unskilled workers: miners 
Some decline....farmers and farm workers 


b. The 4127 decline? in farm operators and workers from 1950- 


— 


4tpid., TENCO study. 


3c. A. Peterson and Norbert K. Norpel, Iowa Employment Trends, 1947~1960, 
Research series 24 (University of Iowa, Iowa City, Iowa: Bureau of Labor 
and Management), page 11. 


ae 


1960 is projected to continue. 

Early 1900's 1 out of 3 in the U.S. labor force was engaged 

in farming. (By 1960, ratio changed to 1 in 18 engaged ia 

farming) 

Agriculture is the nations largest industry with 3/4 of the 

assets of all corporations combined. 

Three out of every ten jobs in private employment are 

related to agriculture. Some requirements are: (1966 data) 

(1) 120,000 employees are needed for supplying tractors 
and machinery to the agricultural market. 

(2) 300,06) employees are needed for processing meat. 

(3) 258,000 employees are needed for processing dairy pro-~ 
ducts. 

(4) 282,000 eniployees are needed to convert wheat to bread 
and related products. 

(5) 208,000 employees are needed to convert raw cotton 


-into fabrics. 


2. Special teaching~learning activities: 


Distribution of “Agriculture Is More Than Farming” pamph- 


lets. 


3. Suggested instructional materials and references: 


Two bulletin board displays; one on amounts of national 
agricultural purchases by farmers and the other on the 
amounts of U.S. food consumption annually, pages 7 and 11, 


reference number 5, bulletins and pamphlets. 


To develop an understanding of the need for agricultural industry 


on an international scope. 
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Subject matter content: 


Ce 


From 1900 to 1965 the annual rate of world population 
increase has been about 2% which represents doubling of 
the world population. 
World population: 

(1) 1965S... cceccccrecneee 3e2 Dillion people 

(2) 1975. ccccnccseceseese 369 billion people 

(3) 2000... ...cccccesnece 6 billion people 
By the year 2000, Asia will have 2/3 of the world popula- 
tion. 
Throughout the world, soils with climates favorable for 
production of the principal grain crops are located in the 
more sparsely populated areas. 
With the growing world population each year more food will 


be consumed and the food producing areas of our world will 


- be pressured for greater yields and efficiency. These 


food producing areas may become over-worked and coupled 
with the imbalance in the distribution of world population 
and productive soils; this may cause serious problems by 


the year 2000. 


Special teaching-learning activities: 


Use of overlays in pointing out food producing and popula- 


tion regions of the world to the students. 


Suggested instructional materials and references: 


ae 


Reference bulletin number 2, pages 6 and 7. 


AUDIO-VISUAL PRESENTATION ~~ “Dynamic Careers Throvgh Agri- 


culture"....film, 28 minutes 


V.. Follow-up and Evaluation 


Summarize briefly through essay and/or bar-graph or curve, the 


opportunities which exist in agricultural industry in our community. 


VI. Titles and Sources of References and Instructional Materials 


A. Books: 


l. 


Hoover, N. K., Handbook of Agricultural Occupations, Interstate 
Printers and Publishers, Danville, Illinois, 1963. Price $4.27 
(single copy) 


Weyant, J. T. etal, Introduction to Agricultural Business and 
Industry, Interstate Printers and Publishers, Danville, Illi- 
nois, 1965. (Teachers guide available) Price $2.25 (single 
copy) 


Stone, A. A., Careers in Agribusiness and Industry, Interstate 
Printers and Publishers, Danville, Illinois, 1965. Price $4.27 
(single copy) 


Agricultural Education Staff, Agricultural Occupational Employ- 
ment Experience, material memo grouped by Agriculture Education 
Staff, Iowa State University, Ames, Iowa, 1966. 


U. S. Department of Agriculture, Fact Book of U. S. Agriculture, 
Supt. of Documents, U. S. Govt. Printing Office, Washington, 
B. C., 1965. Price $1.00 each. 


B. Bulletins and Pamphlets: 


l. 


2. 


Joint Committee J. S. Office of Education and American Voca~ 
tional Association, Objectives for Vocational and Technical 
Education in Agriculture, Supt. of Documents, U. S. Government 
Printing Office, Washington, D. C., 1965. Price 15¢ each. 


Thompson, Louis M., Iowa Agriculture, World Food Needs and 
Education, Center for Agricultural and Economic Development, 
Iowa State University, Ames, Iowa, 1965. Free 


American Association of Teacher Educators in Agriculture etai, 
Agriculture is More Than Farming, Future Farmer's Supply Ser- 
vice, Alexandria, Virginia, 1963. Price 15¢ each. 


Tenney, A. W., Farm Youths Urged to Train for Rewarding Careers 
in Agriculture, Grassland Farming Digest, New Hoiland, 1963. 
Free in qantities of no more than 5 per department. 


Des Moines Register and Tribune etal, Iowa Where Industry and 
Agriculture Meet, Des Moines Registe. and Tribune, Des Moines 
Towa, 1965 Farm-City Youth Tour. Free 
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Powers, R. C., The Economic Base of TENCO, Cooperative Exten- 
sion Service, RAD-31, Iowa State University, Ames, Iowa, 1964. 
Free (single copy only) 


TENCO Agriculture Sub-committee, Agriculture in TENCO of Iowa, 
Cooperative Extension Service, Iowa State University, Ames, 
Iowa. (Contact Tom Robb, S.E. District Extension Director) 
Free 


Eldridge, E. etal, Paths to Progress...A Look at TENCO, Coop~ 


erative Extension Service, Iowa State University, Ames, Iowa, 
1966. Free 


Powers, R. C., The Population Change of Eight Southern Iowa 


Counties, Cooperative Extension Service, RAD-54, Iowa State 


University, Ames, Iowa, 1965. Free (single copy only) 


U. S. Department of Commerce, United State Census of Agricul- 
ture by Iowa Counties, Bureau of Census, Washington, D.C., 
1964. Price 10¢ each. 

C. Films: 


1. New Holland Company, A Step Ahead, NS 4244, Audio-Visual Aids 


ZG 


Instruction Service, Iowa State University, Ames, Iowa. 


Pfizer Company, Dynamic Careers Through Agriculture, NS 5795, 


Audio-Visual Aids Instruction Service, Iowa State University, 
Ames, Iowa. No fee. 


CAREER OPPORTUNITIES IN AGRICULTURAL OCCUPATIONS 
Prepated by: R. V. Fransen 


x 3 + , ; R. P. Halsted 
= J. D. Tillman 


+ 1. Introduction 


Students should be led to .ec»gnize immediately that agriculture 
is not a declining industry. The number of persons engaged in producing 
raw agricultural products is decreasing, but the number of persons engaged 


in processing and marketing food and fiber, providing agricultural 


| q supplies and services, agricultural research, education, etc. is increas- 
| | ing. 

| The image of agriculture has been tarnished in the eyes of many of 

| our youth by erroneous information. Students need to be told that agri- 
culture has many fascinating and challenging careers. Salaries in agri- 
culture compare favorably with positions elsewhere which require the 
equivalent qualifications. Job opportunities in agriculture exist 
everywhere. . 


There is a bright future in agriculuure. ‘The future belongs to 


those who prepare for it. 


‘ II. Major Objectives 
- To develop an understanding of the broad field of agriculture and 


the many vocations open to young men with interest in agriculture. 


III. Time Allotment 13% days 


— 


IV. 


Competencies to be Taught 


A. 


B. 


Cc. 
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To understand the basic changes in farming and the opportunities in 


farming today. 
To understand the opportunities and challenges for young men in agri- 
cultural businesses and industry. 
To understand the opportunities for agricultural college graduates 
and to help the student to decide whether to go to college. 
To understand the criteria on which a sound choice of an agricul~ 
tural occupation is attained. 
To understand the basic changes in farming and the opportunities in 
farming today. | 
1. Subject matter content 
a. Farming as a whole is one of the most efficient operations 
in our economy. 
(1) The U.S. Census reported in 1961 that some 5 million 
workers were employed in producing food and fiber 
among the total work force of 65 million persons, which 
means that about 8% were feeding 100% of the population. 


(2) Due largely to modern power equipment, the amount of 


labor used on our farms declined 41% between 1949 and * 


1961. Today, one hour of farm labor produces four 
times as much as it did in 1919-21. 
(3) In the past 15 years the increase in output {total and 
per man-work hour) from farming has exceeded that of F 
industry. 


(4) Comparison of farming in America, in terms of yields 


Ce 
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and of how many persons one agricultural worker feeds, 


with that in other agricultural countries. 


Farming is ovr mst important industry. 


(1) 
(2) 


(3) 


(4) 


(5) 


It is the nation's largest single industry. 

Total investment in farming and farm business is nearly 
$220 billion -- an amount equel to 2/3 of the assets 

of all she corporations in the United States. 

Farmers buy some $27 billion of goods and services 

each year to produce their crops and livestock. They 
are large users of petroleum products, fertilizers, 
motor vehicles, machinery, equipment, etc. 

Farming provides products for aiding undeveloped 
countries, and helps in the struggle to keep indeoendent 
nations of the world free of Communism. 

Abundant food is a deterrent of war. Most great con- 
flicts of man arise from the need for necessities of 


life which come from the soil. 


Farming creates many jobs in related businesses and industry. 


(2) 


(2) 


(3) 


Perhaps 40Z of all workers in the U.S. owe their employ- 
mert, at least in part, to farming. 

Processing, transporting and marketing food for about 
200,000,006 people is an enormous eperation. 

Businesses, farming occupations, and industries are 


dependent upon each ther. 


Farming is a changing, but not 4 declining industry. 


(1) 


By 1980, the U.S. must increase its agricultural pro- 


duction by 70% if we are to maintain our present stan- 
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2. 


3. 


ae 


dard of living due to increase in population. 

(2) Farm sizes are increasing. Compare U.S. and Iowa farm 
sizes. 

(3) Investment in farming increases. Present capital 
investment per farm in the U.S. averages $36,900 to 
$43,000. The investment in agriculture represents an 
average of $21,300 for each farm employee. 

(4) Fewer people live on farms. 

(5) Farming demands a higher qualified worker. When workers 
are improving and are becoming more efficient in an 


occupation, we say that occupation is on the move. 


Special teaching-learning activities 


b. 


Ceo 


Field trip to an outstanding and successful livestock farmer 
in the community. Farmer needs to explain his farm manage- 
ment pointers. 

Show film, “Agriculture, USA" or "A New Word for Farming”. 
Show charts, slides or transparencies on agricultural labor, 


farm output, farm sizes, farm investment, etc. 


Suggested instructional materials and references 


a. 
b. 


Co 


Se 
h. 


An Introduction to Agricultural Business and Industry 
Careers in Agribusiness and Industry ~ 

Course of Study in Nonfarm Agricultural Occupations 
Fact Book of U.S. Agriculture 

Farming As An Occupation 

Films - “Agriculture, USA" and "A New Word for Farming” 
Handbook of Agricultural Occupations 


Iowa Agriculture, World Food Needs and Educational Response 
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Towa Annual Farm Census 


Iowa Employment Trends 


fowa Farm Outlook Charts 


Occupational Characteristics of the Iowa Labor Force 


United States Census of Agriculture 


B. To understand the opportunities and challenges for young men in 


agricultural businesses and industry. 


1. Subject matter content 


a. 


b. 


Careers in agriculture, other than farming, are becoming 


more import:mt. 


(1) 


(2) 


(3) 


In many states there are two or three nonfarm jobs to 
one in farming. Many of these jobs require post-high 
school. specialized training. 

Agriculture is served by about 500,000 scientists and 
research workers. 

About 18 million people produce products or provide 
services to the farmer and process and distribute pro~ 


ducts from farms. 


Occupations in farw machinery sales and services. 


(1) 
(2) 


(3) 


(4) 


Identification of job titles with level of employment. 
Descriptions of titles, duties, salaries and opportun- 
ities in farm machinery occupations. 

Methods of entering and advancing from each level of 
enploynent . 

Kinds of farm machinery dealers in the community and 


the levels of employment. 


Ce 


d. 
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Occupations in farm supplies and equipment 

(1) Identification of job titles with level of employment. 

(2) Description of tities, duties, salaries and opportun- 
ities in farm supplies and equipment occupations. 

(3) Metheds of entering and advaneing from each level of 
employment. 

(4) Kinds of farm supply and equipment centers in your 
loc~. community. 

Occupations in the livestock industry 

(1) Identification ef job titles with level of employment. 

(2) Descriptions of titles, duties, salaries and opportun- 
ities in the livestock industry. 

(3) Methods of entering and advancing from each level of 
employment. 

(4) Kinds of livestock related businesses in the community. 

Occupations in crops, forestry, and soil conservation. 

(1) Identification of job titles with level of employment. 

(2) Descriptions of titles, duties, salaries and opportun- 
ities in occupations related to crops, forestry, and 
soil conservation. 

(3) Methods of entering and advancing from each level of 
employment. 

(4) Kinds of businesses related to crops, forestry, and 
soil conservation in the community. 

Occupations in ornamental horticulture, wildlife, and recrea- 

tion. 


(1) Identification of job titles with level of employment. 


MN ween yt 


Was ete wae 


ee ee eee ent se Te OC OL RE ST Ora hers enna ay: 


t 


~17 =~ 


(2) Descriptions of titles, duties, salaries and opportun~ 
ities in occupations related to ornamental horticulture, 
wildlife, and recreation. 

(3) Methods of entering and advancing from each level of 
employment. 

(4) Kinds of businesses related to ornamental horticulture, 
wildlife, and recreation. 

2. Special teaching-learning activities 
a. Take a field trip to an agricultrual business and have stu- 
dents interview the manager to get answers to questions and 
get better acquainted with this type of employment. 
b. Show the film, “Meat on the Move’ or “A New Career--The 

Science of Feed Technology”. 

c. Have a dealer or personnel director speak to the class. 
3. Suggested instructional materials and references 

a. Careers in Agribusiness and Industry 

b. An Introduction to Agricultural Business and Industry 

ce Course of Study in Nonfarm Agricultural Occupations 

d. Films - “Meat on the Move" and “A New Career-The Science 

of Feed Technology’. 

e. Handbook of Agricultural Occupations 

f. Iowa Employment Trends 

g- Job Opportunities for Iowa's Youth 

h. Occupational Characteristics of the Iowa Labor Force 

C. To understand the opportunities of agricultural graduates and .o 

help the student to decide whether to go to college. 


1. Subject matter content 
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Surveys show that 15,000 positions open annually in agricul- 
tural industry to young men being graduated from agricultural 
college curriculums. Graduates totaling only 1/2 of this 
number are available for placement. 

Workers with more education are employed in better positions. 
Professions and other white collar occupations are growing 
the fastest. 


Expected lifetime earnings from various levels of education. 


Finished Lifetime Earnings 
Grade School $184,006 
High School 247 ,000 
1-3 years of college 293,000 
& years of college 417,000 


Types of professional work availiable upon graduation. 
(1) Business 

(2) Communications 

(3) Education 

(4) Farming 

(5) Industry 

(6} Research 

(7) Specialized Services 

A beginning student in college does not choose a career, 
but a curriculum or course of study. Curriculums available 
at Iowa State University in agriculture are: 

(1) Agricuitural Business 

(2) Agricultural Education 


(3) Agricultural Engineering 
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(4) Agricultural Journalisn 

(5) Agronomy 

(6) Animal Science 

(7) Dairy Science 

(8) Dairy Industry and Food Technology 
(9) Entomology 

(10) Farm Operations 

(11) Fish and Wildlife Management 
(12) Forestry 

(13) Horticulture 

(14) Landscape Architecture 

(15) Plant Pathology 

(16) Poultry Science 

(17) Rural Sociology 


(18) Veterinary Medicine 


Special teaching~learning activities 


a. 


Ce 


d. 


Students need to check entrance requirements for the differ- 
ent curriculums. 

Have each student who can meet college requirements inter- 
view a professional person and report to the class. 

Show film, “Agricultural Engineering-The Profession with a 
Future’. 


Agricultural college career day. 


Suggested instructional materials and references 


b. 


ed 


An Irtroduction to Agricultural Business and Industry. 
Charts -‘Manpower Needs of the Future” 


Fila ~- “Agricultural Engineering - The Profession with a 
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Future’ 
d. Handbook of Agricultural Occupations 


e. Qccupational Outlook Quarterly 


D. To understand the criteria on which a sound choice of an agricultural 
occupation is attained. 
1. Subject matter content 
a. Interest area in specialized field. 
b. Value of experiences in agriculture as a background for 
vocations. 
c. Factors to consider in choice of an agriculuural occupation. 
2. Special teaching-learning activities 
a. Film - “Planning Your Career" 
3. Suggested instrucczional materials and references 
a. An Introduction to Agricultural Business and Industry 


b. Film ~ "Planning Your Career" 


V. Follow-up and Evaluation 


A. Have each student use the information gathered in his notebook to 
line himseif up with one occupation. Have a private conference 
with each student to check out the work he has done and counsel him 


concerning his choice of occupation. 


VI. Titles and Sources of References and Instructional Materiais 
A. Books: 
7 1. Bindley, Harold, Course of Study in Nonfarm Agricultural Occu- 


pations, Department of Agricultural Education, University of 
Kentucky, Lexington, Kentucky, August, 1965. 


2. Hoover, N. K., Handbook of Agricultural Occupations, Interstate 
Printers and Publishers, Denville, Illinois, 1963. Price $4.27 


(single copy) 
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3. Stone, A. A., Careers in Agribusiness and Industry, Interstate 
Printers and Publishers, Danville, Illinois, 1965. Price $4.27 


(single copy) 


4, U.S. Department of Agriculture, Fact Book of U.S. Agriculture, 
Superintendent °f Documents, U.S. Government Printing Office, 
Washington 25, D.C. Price $1.00 (single copy) 


5+ Weyant, J. T., Introduction to Agricultural Business ani Industry, 
Interstate Printers and Publishers, Danville, Illinois, 1965. 
(Teachers guide available) Price $2.25 (single copy) 


B. Bulletins and Pamphlets 


1. Bureau of Labor Statistics, Occupational Outlook Quarterly, 
December, 1963. 


2. Cooper, D. E., Occupational Characteristics of the Iowa Labor 
Force, Bureau of Labor and Management, State University of Iowa, 
Iowa City, Iowa, June, 1963. 


3. Cooperative Extension Service, Iowa Farm Outlook Charts, Iowa 
State University, Ames, Iowa, October, 1964. 


4. Farming As An Occupation, Book Number 4, National Vo-Ag Book 
Company, Sheldon, Wisconsin. 


5. Jakubauskas, E. B., Job Opportunities for Iowa's Youth, Cooper- 


ative Extension Service, Iowa State University, Ames, Iowa, 
February, 1966. 


6. Thompson, Louls M., Iowa Agriculture, World Food Needs and Edu- 
cational Response, Center for Agricultural and Economic Develop- 


| ment, Iowa State University, Ames, Iowa, 1965. Free 


7. U.S. Department of Commerce, United States Census of Agriculture, 
ke 1959, Superintendent of Documents, U.S. Government Printing 


Office, Washington 25, D.C. Price $1.00. 


8. U.S. Department of Labor, Manpower Needs of the Future, Man- 
power Administration, Washington, D.C. 


9. Peterson, C. A., Iowa Employment Trends, Bureau of Labor and 
Management, State University of Iowa, Iowa City, Iowa, April, 
1962. 
16. State of Iowa, Annual Farm Census, 1963, Des Moines, Iowa. 
Cc. Fiims 


| 4 7 1. Encyclopedia Britannica Films, Planning Your Career, 1150 Wil- 
f mette Avenue, Wilmette, Illinois. 


. 
Do lene eee inhale heater ae me tien ree ade undinan nan aaa ht andadhan adhe nich enenbaah edaormecs cémapdanbndenaanimvaavaan da dnancadmismadadad idemamien nada uaamhetsaichs idk nuoadiaciigubmuniotsce akadraa  ocimnania diuaplter adminis aads a eR ET ET On Rn Rn ce TN OO Tr en nnn ch al el 


3. 


4. 


Se 


6. 


ee yee 


Visual Instruction Service, Agriculture, USA, NS-6029, U.S.D.A., 
Towa State University, Ames, Iowa. Rental $.75. 


Visual Instruction Service, Agriculture Engineering~Profession 


with a Future, NS-1090, U.S.D.A., Iowa State University, Ames, 
Towa. No Fee. 


Visual Instruction Service, A New Word For Farming, NS-2965, Towa 
State University, Ames, Iowa. Price $.75, 


Visual Instruction Service, A New Career - The Science of Feed 
Technology, NS-601, Iowa State University, Ames, Iowa. 
Rental $.75. 


Swift and Company, Meat on the Move, Chicago, Illinois. 
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ORIENTATION TO OCCUPATIONAL EXPERIENCE PROGRAM 
Prepared by: Keith P. Schmidt 


Gerald ©. Sutton 
Lewis L. Webster 


I. Introduction 
The proper orientation of the students is very important as a part 
of the pre-job preparation of those whe will participate in the occupa- 
tional experience program. The student should understand the purpose 


of the program and what is expected of him. The boy should be encouraged 


to analyze himself to determine if he has the right attitude, qualifi-~ 
cations, interest and ability for the job. He should also be instructed 
in the legal implications of occupational experience programs. 

Since many schools will be initiating this program for the first 
time, it is most important to select, carefully, individuals who are 
likely to succeed. Proper orientation -can aid in this screening process 


and help to insure the success of the program. 


a ee ee 


II. Major Objective 


To develop in the student an understanding of, and a wholesome 
attitude toward, the supervised occupational experience program which 


will prepare him for employment in one or more agricultural occupations. 


III. Yime Allotment 13% days 


IV. Competescies to be Taught 


A. Understanding of specific job requirements 


a 9h a 


Understanding of personal qualifications needed 
Ability to obtain a job 

Understanding of importance of job ethics 
Understanding of legal implications 


Understanding of importance of good housekeeping and maintenance 
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Understanding of specific job requirements 
1. Subject matter content 
a. Importance of an agricultural background 
b. Occupations requiring a college degree 
c. Occupations requiring less than a college degree 
d. Health and physical requirements 
e. Importance of related experience 
£. Variations in aptitudes required 
g- Jobs requiring motor vehicle driving 
h. Differences in need for ability to meet public 
i. Willingness to put out a good day's work 
2. Special teaching~learning activities 
a. Use an overlay showing the triangle of the supervised 
occupational experience program. (Reference B8) 
b. Have the student develop a check list of values to be 
expected in a supervised occupational program (References 
A3, A4& and A8) 
c, Divide class into groups according to agriculture! supply, 
sales and service occupations, etc. Have each team observe 
and evaluate a particular experience program in progress. 


(References A3, A& and A8) 
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d. Use an agricultural businessman in the community, who is a 
cooperating employer, to explain the program. 
3. Sue ested instructional materials and references 
a. Refer to references No. A3, Chapter 1; No. A8, Chapter 4; 
No. A7, Pages 16~2.; No. B9, Pages 44-46; No. A¢, Chapter l, 
and entire reference No. B8. 
B. Understanding of personal qualifications needed 
1. Subject matter content 
a. Good scholastic and attendance records 
b. A genuine interest in the occupation 
ce Extra~curricular activities 
d. Curiosity 
e. Analytical ability 
f. Loyalty tc superiors, associates and to the business 
g- Proper grooming 
h. Adequate education 
i. Importance of punctuality and dependability 
j- Courage; not easily discouraged 
k. Desirable personality 
1. Be a good listener 
m. Sense of humor and pleasant disposition 
n. Ability to adjust to change 
©. Be systematic, orderly and a good housekeeper 
p- Have clean habits and maintain good health 
q- Be impartial and fair in ail dealings 
r. Be thrifty with time and funds. 


s. The ability to make decisions quickly and correctly 


t. 
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The ability to accept honors ance advancements gracefully 


Special teaching-learning activities 


ae 


Organize a panel presentation, "What Student Qualities Are 
Necessary in a Supervised Occupational Experience Progran." 
Ask an enployer, principal, parent and a senior student to 
serve on this panel. (References B8, A3, A4 and A8) 

Divide the class into groupe to develop a list of desirable 
qualities, questions for self~-analysis, and to make presen- 
tations to the class. Each group should be encouraged to 


develop a bulletin board display. (Reference A7) 


Suggested instructional materials and references 


ae 


Refer to references No. A6, Chapter 1; No. A9, Unit I, 


Pages 3-20: and entire reference No. 88. 


C. Ability to obtain a job 


3. 


2. 


Subject matter content 


ae 
b. 
Ce 


d. 


Letters of application 
Applications for employment 
The job interview 


Personal data sheet 


Special teaching-learaing activities 


ae 


Have a local agricultural businessman participate in a short 
tole-playing situation. Select a good pupil to act as the 
interviewee. Have the agricultural businessmen ask the 
pupil some questions which typically are asked during the 
job interview. 

Discuss with students the possible questions a personnel 


manager of an agricultural business will ask. 


D. 


3. 


Co 


5. 
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Obtain application blanks from several agricultural firms 
and determine information desired. 

Discuss possible ways of determining how one finds a job 
opening. 

Discuss with students and have them write letters of appli- 
cation to various agricultural businesses to develop letter 
writing skill and to decide where each student would like 
to work. 

Determine by discussion tne desirable actions and attitudes 
during an interview. 

Determine proper and desirable dress and personal appearance 
for the interview. 

Discuss what may be done after the interview to improve 
chances of employment. 

Lead discussion on what and how to obtain letters of recom- 
mendat ion. 


Develop with students a personal data sheet. 


Suggested instructional materials or references 


Sample application blanks 

Sample letters of application 

Sample follow-up of interview letters 
Desirable employee traits list 
Newspaper job lists 

Sample personal data sheets 


References Nos. A7, AS, B9, AS, Al and A2) 


Understanding of importance of job ethi 


Es 


Subject matter content 


d. 


Ethics defined . wo: 


Ethics in applying for a job 
Ethics on the job es 


Ethics when changing jobs 


2. Special teaching-learning activities 


a. 


Have each student give his own definitton of ethics 

and find definition in dictionary. 

Determine through discussion the different types of ethics 
Determine through discussion, possible unethical practices 
in getting a job and while on the job. 

Interview an employment agency ranager to further explore 


nnethical practices in job procurement. 


3. Suggestec instructional materials and references 


a. 


b. 


Dictionary and schoo] guidance materials on ethics 


Bibliography references Nos. Al and AS. 


E. Understanding of legal implications 


1. Subject matter content 


Minimum age laws 

Hazardous occupations 

Certificates to employ student learners 
Penalties for violation of laws 

State labor laws 

Safety laws 

Assumption of risks 

Tax and social security laws 

Wage laws 


Physical examination 
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k. Hours of employment 
1. Civil liability 
m. Civil rights law 
2. Special teaching-learning activities 
a. Attorney speak to group on case histories related to employ- 
ment of students 
b. Study recent labor laws of Iowa and United States 
3. Suggested instructional materials and references 
a. Articles about legal cases 
b. Bibliography references Nos. Bl, B2, B3, 34, BS, B6, B7 and 
B9. 
Understanding of importance of good housekeeping and maintenance 
1. Subject matter content 
a. Student keep tools in good repair and clean 
b. Keep machinery in geod repair, clean, aad orderly 
c. Keep floor reasonably clean 
d. Well painted attractive surroundings 
e. Properly store or disnose of oily rags and other waste 
material. 
<. Proper care of supplies to keep out contaminants 
g. Proper cleaning and use of bedding around livestock 
h. Proper use of disinfectants and disease prevention 
i. Proper use of rodent and pest control 
j- Keep advertieing materials fresh and attractive. 
k. Keep stock supply neat, clean and orderly. 
1. Keep orderly desk and records. 


m. Attractive lighting 
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2. Special teaching-learning activities 
a. Have students give experiences in entering businesses where 
good and poor housekeeping is practiced. 
b. Businessman speak to class on why good housekeeping is needed. 
3. Suggested instructional materials 
a. Flannel board and cut outs to demonstrate good and poor 


arrangements 


V. Follow-up and Evaluation 


A. Tests over material studied 

B. Check both employer and employee on regular supervisory visits 

C. Administer personality tests 

D. Have each student analyze and evaluate his own personal qualifica- 
tions. 

E. Have employer £111 out a check list evaluating the employee's 
personal qualifications early in the experience progran. 

F. Teacher use check list in evaluating students. 

G. Discuss with students their progress toward employment, e. g. dis- 
cuss with students how an interview went or what questions were 
asked and procedures were used by those successful in securing 
employment. 

H. Grade application letters, personal information blanks, and after- 
interview letters, on basis of structure, neatness and grammar. 

f. Draw upon experience of students and from actual exapnles in the 
business world concerning good and poor ethical practices. 


J. Develep essay questions which illustrate opportunities for unethical 


job procurement and have students outline their course of actior. 


K. Check to see that student meets legal requirements for occupation. 
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L. Cheek for proper insurance coverage. 

M. Be sure proper certificates for age and student learner permit are 
completed. 

N. Have employer fill owt check list on housekeeping habits of employee. 


0. Have student report on general housekeeping habfts in business. 


Titles and Sources of References and Instructional Materials 


A. Books: 

1. Carnegie, Dale, How To Win Friends and Influence People, Pocket 
Books, Inc., 1 West 39th Street, New York, New York - 1001S. 

2. Course of Study in Nonfarm Agricultural Occupations, Dept. of 
Agricultural Education, College of Education, University of 
Kentucky, Lexington, Kentucky. 

3. Duncan, Clyde H., Find A Career In Agriculture, G. P. Putnam's 
Sons, New York, New York, 1961. 


1964, The interstate Printers and Publishers, Inc., Danville, 


5. How to Get That Part-Time Job, (Handbook) Fiens, Cold and Arnold 
List, Arce Publishing Co., Inc., 180 Lexington Ave., New York, 
New York. - 

6. Hutchinson, Chester S., A Definitive Study of Your Future in 
Agriculture, Richard Rosen Press, Inc., New York, New York, 
10010, 1965. 


7. Krebs, A. H., and Hemp, Paul E., A Study Guide For Placement- 
Employment Programs in Agricultural Business and Industry, 1964 


8. Stone, Archie A., Careers in Agribusiness and Industry, 1965, 
The Interstate Printers and Publishers, Inc., Danville, Illinois, 
£4.27. 


9. Weyent, Hoover, McClay, An Introduction to Agricultural Business 


1 
4. Hoover, Norman K., D. Ed., Handbook of Agricultural Occupations, 
{ 
| 
| 
| 
| 
| 
and Industry, The Interstate Printers and Publishers, Danvilie, 
Illinois, 1965. | 
B. Bulletins and Pamphlets: i. 


1. Application for a Certificate to Employ a Student Learner, 
Fora WH-205 (10/63), Bureau of Labor, Des Moines, Iowa. 
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2. 


4. 


5. 


6. 


7. 


8. 


a ae 


A Guide to Child-Labor Provisions of the Fair Labor Standards 
Act, WHPC Publication 1096, Child Labor Bulletin No. 101, 
Bureau of Labor, Des Moines, Iowa, 1964. 


Employment of Student-Learners, WHPC Publication 1007, Bureau 


of Labor, Des Moines, Iowa, 1965. 


Hendy Reference Guide to the Fair Labor Standards Act, WHPC 
Publication 1122, Bureau of Labor, Des Moines, Iowa, 1965. 


Fair Labor Standards Act of 1938, As Amended, WHPC Publication 
1000, 1965. 


Labor Laws of the State of Iowa,1962 Code Bulletin No. 21, 
Bureau of Labor, Des Muines, Iowa. 


Retail and Service Enterprises and Establishments Under the Fair 
Labor Standards Act, WHPC Publication 1135, Bureau of Labor, 
Des Moines, Iowa, 1965. 


Orientation to the Supervised Occupational Experience Program, 
Module No. 2, Center for Vocational and Technical Education, 


The Ohio State University, Columbus, Ohio, 1965. 


Planning and Conducting Cooperative Occupational Experience 
in Off-Farm Agriculture, Center for Vocational and Technical 
Education, Ohio State University, 980 Kinnear Road, Columbia, 
Ohio, 1965. 
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SAFETY IN AGRICULTURAL RELATED OCCUPATIONS 
Prepared by: Ed Faselt 
J. 4. Risdal 

Introduction 

In almost any line of activity there are hazards. Industry and 
business are concerned about time and production losses due to accidents 
as well as costs involved in accident prevention. Coupled with this is 
human suffering and loss of income. In spite of this, safety awareness 


comes slowly, meeting a passive attutude among many people. 


Mator Objectives 
A. Develop in the students a philosophy of safety awareness. 


B. Develop a mental attitude conducive to the integration of safety 


procedures in all activities related to the job situations. 


Time Allotment 64 days 


Competencies to be Taught 


A. Understanding the need for safety 

B. Understanding hazards 

C. Understanding of types of accidents 

D. Understanding methods of prevention of accidents 
E. Understanding of first aid 


A. Understanding the need for safety 


fe ae ej 


8. 


2. 


3. 
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Subject matter content 

a. Present accident records of the community and the state. 

b. Time loss from accidents 

¢. Personal financial loss 

d. Physical saffering, handicaps, and injuries 

e. Other 

Special teaching-learning activities 

a. Use news articles on accidents 

b. Use film-strip or movie on working safety 

c. Statistical data overlay sheet 

Suggested instructional materials and references 

a. “Safety is No Accident” Ref. 9 

b. Office of liealth, Education and Welfare statistical 
data, Ref. 12. 


c. Safety in the Shop’ Ref. 7. 


Understanding of hazards 


i. 


Subject matter content 


a. Housekeeping “e. Fatigue 
b. Health f. Wethods and techniques 
c. Clothing g- Other 


d. Identification 


. Special teaching-learning activities 


a. Make demonstration of hazards related to reflexes and 
fatigue. 

b. Call in outsider (Insurance or similar) to point out haz- 
ards and their importance. 


c. Have students check training station for hazards and prepare 


iS 


a list. 
3. Suggested instructional materials and references. 
a. ‘Find the Hazards‘ Ref. 17 


b. Industrial materials used locally. 


C. Understanding of types of accidents. 


1. Subject matter content 


» a. Electrical d. Mechanical 
b. Chemical e. Strains 
c. Falls £. Fire 


2. Special teaching-learning activities. 
ae Develop a list of accidents by type. 
b. Discuss characteristics of types 


3. Suggested instructional materials and references 


a. “How to Avoid iluscle Strains" Ref. 3 
b. “Safety in the Shop’ Ref. 7 (film) 
D. Understanding methods of prevention of accidents. 
1. Subject matter content 
a. Discuss importance of physical condition. 
b. Develop appreciation of importance of clothing and protec- 
tive devices. 


(1) Snug fitting (6) Shields and guards : 
clothing 
(7) Fire extinguishers 
(2) Safety shoes 
(8) Non-skid floors 
(3) Safety glasses 
(9) Fuses. and switches 
(4) Safety helmet ‘ 
(10) Warning devices : 
(5) Respiratory masks 


c. Identifying dangers 
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(1) Visible signs (4) Identify traffic areas 
(2) Color coding (5) Warning devices 
(3) Danger area markings 

d. Understanding the use of proper work habits and handling 


techniques. 


. 
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2. Special teaching-learning activities. 
a. Have school nurse or doctor discuss importance of health 


in avoiding accidents. 


. 
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b. Tour of industry to point out identification of dangers. 


§ 
F 
é 
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c. Have students develop list of identifying aids. 


Tirta ee) eae Ee 


d. Discuss importance of good work habits and handling tech~ 
niques. 
e. S%ring in fire chief to discuss fire prevention. 
3. Suggested instructional materials and references. 
a. Display of safery clothing and protective devices. | 
b. Films - “Its Up To You", about safety glasses, Ref. 4 | 
“The Warning Beil‘, Ref. 8 , 
“Safety in the Shop}, Ref. 7 ) 
"How to Avoid Muscle Strains”, Ref. 3 
c. Bulletins — ‘Safety is No Accident”, Ref. 9 
“Ten Steps to Safety”, Ref. 4 
“Safe Grounding Electric Equipment”, Ref. 14 
“Fire Extinguishers and First Aid Kits", Ref. 12 
“Why Safety Glasses", Ref. 19 
“First Aid", Ref. 24 
E. Understanding of first aid. 


1. Subject matter content 
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a. What is first aid? 
(1) Extent 
(2) Limitations 
b. Methods and procedures 
(1) By kind of injury 
(a) cuts and burns (4) unconsciousness 
{b) fractures (e) poisoning 
(c) strains (f) electric shock 
(2) Techniques 
(a) artificial {c) antidotes 
resuscitation 
(d) moving the patient 
(b) bandages. splints 
and tourniquets 
c. Equipment and supplies 
(1) Contents of the first aid cabinet 
(2) Location of first aid station 
d. Agencies 
{1} Emergency phone numbers 
.. a) doctor {e) fire department 
(b) ambulance (£) police 
{c) hospital (g) civil defense 
(d) family 
2. Special tuaching-learning activities 
a. Discussion of principles of first aid 
b. Demonstrations 
c. Films 
3. Suggested instructional materials and references 


ae Displays 
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{1} Welz stocked cabinet 
b. Films - “First Aid Now", Ref. 1 
c. Bulletins - “First Aid Guide for USDA Employees", Ref. 2 
"Confusion Can be Fatal", Ref. 1 
“Pire Extinguishers and First Aid Kits", Ref. 18 


"First Aid Booklet", Ref. 24 


Follow-up and Evaluation 
A. Use testing devices 


B. Have student develop a safety program for the job situation 


C. Conference with employer 


Titles and Sources of References and Instructional Materials 


A. Publications 


i. 


2. 


9, 


Confusion Can be Fatal, Safety Department, Iowa Farm Bureau 
Inst. Dept., 10th and Grand, Des Moines, Iowa. (Free) 


First Aid Guide for First Aid Employees, Agriculture Handbook, 
No. 227, U.S.B.A. (Free) 


An Epidemiolegical Study of PTO Accidents, Bul. No. 10, S.U.I. 
Iowa City, Iowa. (Free) 


Ten Steps to Safety, Phillips Petroleum Company. 


4 Keys to Pesticide Safety, National Safety Council, 425 WN. 
Mich. Ave., Chicago, Illinois. (Free) 


Suggestions for Safe Spraying of Herbicides, W.C. 72, I.S.U. 
Extension Service Bul. Office, Morrill Hall, Ames, Iowa. 


(Free) 


Chemicais In Agriculture, (guide for youth pr.zgrams), Supt. of 
Documents, Washington 25, D.C. (Free) 


List of Free Materials - order blank, National Safety Council. 
Chicago, Illinois. (Free) 


Safety is Ho Accident, 192.11, National Safety Council, 425 N. 
Michigan Avenue, Chicago, Illinois. (Free) 


f 
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10. Use Farm and Home Chewicals Safely, Pan. 309, 1.S.U. Bulletin 
Office, Ames, Iowa. (Free) 


11. Fatal Accidents of Iowa Farm People, A.E. » £.S.U. Bulletin 
Office, Morrill Hall, Ames, Iowa. (Free) 


12. Statistical Data on Accidents, Office of Health, Education, and 
Welfare, State Office Building, Des Moines, Iowa 


z 13. Safe Use and Storage of Flammable Liquids, Superintendent of 
Documents, Washington, D.C. (Free) 


14. Safe Grounding of Electrical Equipment, National Safety Council, 
425 N. Michigan Avenue, Chicago, Illinois. (Free) 


15. Arte You Careless with Pesticides?, National Safety Council, 
425 N. Michigan Avenue, Chicago, Illinois. 
e 
16. Petroleum Products and the Law, F.D.A., No. 17, U.S. Department 
of Health, Education, and Welfare, Food and Drug Administration, 
Washington 25, D.C. 


17. Safe Living, A.E. 674, (check list) I.S.U. Bulletin Offiee, 
Ames, Iowa. (Free) 


18. Fire Extinguishers and First Aid Kits, National Safety Council, 
Chicago, Il3iaois. (Free) 


1S. Why Safety Glasses?, Iowa Society For Prevention of Blindness, 
1101 Walnut, Des Moines, Iowa. (Free) 


20. Watch your Step, Farmer’s Sul. 2101, Superintendent of Documents, 
Washington 25, D.C. (Free) 


21. Needed - Trained, Mature, Alert Tractor Operators, National 
Safety Council, Chicago, Illinois. 


22. Facts for Consumers ~- Pesticide Residues, F.D.A., Washington 
25, B.C. 


23. Use Farm Fuels Safely, National Safety Council, 425 N. Michigan 
Avenue, Chicago, Il)snois. (Free) 


24. First Aid Booklet, Johnson and Johnson Company. 


B. Films ~ All from Visual Instruction Service at Iowa Stete Univer~ 
sity, Ames, Iowa 


1. First Aid Now, NS 6156, 24 win., $2.20 
2. Prescription for Safety, #84346, (chemicals) 19 min., 75¢ 
3. Hew to Avoid Muscle Strains, NS325, 14 min., $2.20 
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It's Up to You, (safety giasses) 10 min., NS2212, $2.4u 
My Pop's a Lineman, (elec) 16 min., $3.60, NS417 

The Safe Use of pesticides. NS1600, 21 min., 75¢ 
Safety in the Shop, NS2006, 21 min., $1.40 

The Warning Bell, NS6085, 3 min. $3.25 

You Can Take it with You, NS1198, 11 min., $1.50 


Safe Use of Pesticides, LS770 (slides), 31 slides, 75¢ 
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HUMAN RELATIONS 
Prepared by: F. C. Baidus 
C. K. Morrow 
A. L. O'Neal. 
Introduction 

Human relations is how one gets along wita other people. How 
important is it that one be able to get along well with others in order 
to operate a successful ag?icultural business? Could one be so intelli~ 
gent and so well trained in his business that he would be successful 
no matter how well he got along with others? 

The Carnegie Foundation made a startling statement in saying "On 
the basis of our studies we find that *echnical training counts for 
only 15 percent in the success of an individual, while personal quali~ 
ties count for 85 percent." 

The Harvard Bureau of Vocational Guidance found in a study of 4,400 
persous who were discharged from jobs that personality factors were 


the cause of failure in 66 percent of the cases. Lack of technical 


know:: ige “is the basis for only 34 percent of the cases. 


Major Obiectives 


A. To develop an understanding of the personal traits necessary for 
successful employment and advancement in agricultural cccupations. 

8. To encourage improvement in the ability to get along with others. 

C. To develop an understanding of the importance of human relations 


in successful employment in an agricultural occupation. 


Tine Allotment 8% days 


IV. 


a) 


Competencies to be Taught 


A. 


To develop ar understanding ef the personal qualities desired in 
employees. 

To develop an understanding of desirable employer-employee relations. 
To develop an understanding of desirable supervisor-employee rela~ 
tions. 

To develop an understanding of desirable relations among co-workers. 
To develop an understanding of desirable relations between the cus- 
tomer and employee. 


Te develop an understanding of the personal qualities desired in 


. employees. 


i. Subject matter content 


a. Desirable personal traits 


(1) Accurate (8) Conscientious (15) Kind 

(2) Agreeable (9) Dependable | § (16) Loyal 

(3) Appreciative (10) Energetic (i7) Matere 

(4) Alert (11) Enthusiastic (18) Patient 

(5) Careful (12) Efficient (19) Realistic 
(6) Confident (13) Hunble (20) Responsible 
(7) Cooperative (14). Honest (21) Tactfal 


(22) Tolerant 
b. Objectionable personal traits 
(1) Argumentative (5) Critical (9) Inattentive 
(2) { sbificial (6) Defersirv. (10) Militant 
(3) Antagonistic (7) Domineering (11) Hoody 
(4) Boastful (8) Greedy (12) Rebellious 
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(13) Sarcastic (16) Sulky (19) Vague 
(14) Selfish (17) Timid (20) Vulgar 
(15) Sensative (18) Untrustworthy (21) Vicious 
2. Special teaching-learning activities 
a. Use personality evaluation check list. 
: b. Use film strip “Your Attitude is Showing’. C-3 
c. Have students write a personality sketch of themselves. 
d. Have students debate the factors which have the most bear~ 
ing on successful employment. 
3. Suggested instructional materials and references 
a. Personal evaluation check List. 
b. Film strip “Your Attitude is Showing”. Cc-3 
c. Human Relations in Agricultural Cccupations, Ohio State 
University, pp. 7 and 8. B-3 
d. Course of Study in Nonfatm Agricultural Occupations, 
pp. 35-60, B=-2 
e. ‘How to Win Friends and Influence People”, Dale Carnegie 
A~1 
f. Refer students to guidance counseior for special personality 


tests. 


B. To develop an understanding of desirable employer~employee relations. 


1. Subject matter content 


ae 
b. 
Ce 
d. 


Se 


Be regular in attendance 
Be punctual 

Obey rules and policies 
Respect authority 


Possess good personal characteristics 


a Aho & 


f. Be dependable 
g- Show initiative 
h. Accept criticism 
i. Don’t pass the buck 
j- Be loyal 
k. Seek raises and promotions on merit. | 
2. Special teaching-learning activities 

a. Invite a successtul businessman to speak te class on per~ 
sonal traits desired by employers and of objectionable 
traits waich often result in dismissal. 

b. Have students compile a list of personal traits of an en- 
ployee which would be desirable for: a good employer-employee 
relationship. 

c.- Have students consider someone they know without mention- 
ing names who finds difficulty in securing und/or holding 
a job, and consider his personal traits which make this so: 

3. Suggested instructional materials and reference 

@. Personal grooming check list 

b. “Salesmanship Fundamentals” Ernest and Devall, p. 335, A-3 

c. "Human Relations in Agricultural Occupations", B-3, Ohio 
State University, pp. 7 and 3. 

d. “Course of Study in Nonfarm Agricultural Occupations”, 
pp. 55-60, B+2 

C. To develop an understanding of desirable supervisor-employee rela- 
tions. 
1. Subject matter content 


a. Be sold on aims of business 
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b. Accept and use constructive criticism 


c. Be loyal 


d. Be responsible 
e. xespect authority 
£. Contribute new ideas 
of g- Recognize supervisor as an individual 
; 2. Special teaching-learning activities 
a. Have students list factors which would effect an employee's 
ability to get along with his supervisor. 
b. Have students consider the effect of age, tenure, and edu- 
cation on human relations in an agricultural business. 
Efe c. Have students consider a comparison of the supervisor- 


employee relation and the co-worker relationship from the 


standpoint that the supervisor-employee relationship is a 


direct command relationship and the co-worker relationship 


a is one of informal communication. 
| d. Weve students describe how the following concepts fit into 
the relationship between a supervisor and an employer. 
(i) Loyalty {5) Honesty 
(2) Respect for authority (6) Responsibility 
q (3) Willingness to learn (7) Leadership 


(4) Cooperation (8) Morale 
3. Suggested instructional materials and references 
a. "“Salesmanship Fundamentals” Zrnest and DaVali 
bd. “Human Relations in Agricultural Occupations", Ohio State 


Universi ty 9 PP ° 18-33 ° 


c. “Course of Study in Non-farm Agricultural Occupations", pp.$5~6i} 
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D. To develop an understanding of desirable relations among co-workers. 
1. Subject matter content 

a. To maintain good Gunman relations 
(1} Treat people as individuals 
(2) Don't pass the buck 
(3) Be loyal to fellow workers 
(4) Be cheerful 
(5) Help others 
(6) Seek promotion on basis of own merits 
(7) Be Honest, patient and sincere 
(8) Learn the line of authority 
(9) Develop a “stick-to-it" attitude 


{10) Be resourceful 


SS 


(11) oc more than is expected 
(12) Approach job with enthusiasm 
(13) Be friendly 


(14) 8e responsible 


(15) Be complimentary 

a (16) Learn names of fellow workers 
(17) Bo not join cliques 

. q (18) Study your fellow worker 


(19) Develop good personality traits 


(1) Using (exploiting) other people 
(Z) “Politicing’ - curring favors 
{3) Running down others 


(4) Taking credit for others' ideas 
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a b. ‘Avoid undesirable traits 


(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

2. Special 
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Gossip, tale bearing 


Being jealous 


Beiag indifferent 
Ignoring rights of others 
Apple polishing 

Griping 

"Stealing" sales or easy jobs from others 
"Acting" as a supervisor 


teaching-learning activities 


a. Show film, “Getting along with Others” 


b. Ask students to define or explain each personality trait 


and 


tell what effect it would have on getting along with 


a co-worker. 


c. Have students rate one another on personality traits. 


3. Suggested instructional materials 


a. Film - "Getting Along With Others", C-1 


b. List of personality traits 


c. References: What Employers Want, B~5 


Human Relations in Agricultural Occupations, 3-3 
Course of Study in Nonfarm Occupations, 3-2 
An Introduction to Agriculturai Business and 


and customers. 


1. Subject matter content 


a. Treat people as individuals 


b. Recognize that human behavior is unpredictable 


; E. To develop an understanding of desirable relations between employee 


enmmnre ce we 8; 
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3. 
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Tactful 
Confident 
Patient 
Considerate 


Sympathetic 


Obstinate 
Conceited 


Sarcastic 


c. Develop a winning personality 
(1) Enthusiasm (6) 
(2) Friendly (7) 
(3) Sharp (8) 
(4) Complimentary (9) 
(5) Sincere (290) 
d. Avoid undesirable traits 
(1) Tactless (5) 
(2) Argumentative (6) 
(3) Dif<lident (7) 
(4) Suilen 
Special teaching-learning activities 
a. Role playing 
b. 


e. 


Film, “Improve Your Personality”. 


(11) 
(12) 
(13) 
(14) 


aS. ee 


Understanding 
Alert 
Optomistic 


Modest 


Ask home economics teacher to talk on proper grooming. 


Ask students to think of a businessman that their parents 


patronize because of his personality. 


qualities they especially like about hin. 


Have them list the 


Ask them to make a list of undesirable traits their parents 


have observed in certain businessmen they no longez patron- 


ize. 


Suggested instructional materials and references 


ae 


b. 


Cc. 


d. 


Film, "improve Your Personality, C~-2 


Grooming charts 


Plans for role playing 


References: 


Your Personality and Your Job, 8-1 


Human Relations in Agricultural Occupations, 3-3 
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Course of Study in Nonfarm Occupations, 
pp. 56-58, B-2 
Au Introduction to Agricultural Busiress and 


Industry, B-4 


V. Follow-up and Evaluation 


A. 
B. 


C. 


Quiz on desirable and undesirable character traits. 


Visit training center to check on human relations of students. 


Compare personality rating of students at the end of the course 


with their rating at the beginning of the course. 


VI. Titles and Sources of References 
Books 


A. 


B. 


i. 


Zs 


3. 


Carnegie, Dale, How to Win Friends and Infiuence People, Pocket 
Books, Inc., New York, New York, 1965 Edition, $.50. 


Davis, Human Relations in Business, McGraw-Hill Publishing Cor- 
pany, Chicago, Illinois. 


Ernest and DeVall, Salesmanship Fundamentals, Gregg Publishing 
Company Division, McGraw-Hill Publishing Company, Chicago, 
Tllinois, 1959 Edition. 


Pamphlets 


1. 


2. 


3. 


4. 


Chapman, Paul W., Your Persmality and Your Job, Science Research 
Associates, Inc., 2285 Wabash Avenue, Chicago, Illinois. 


Course of Study in Nonfarm Agricultural Occupations, Department 
of Asricultural Educatior, University of Kentucky, Lexington, 
Kentucky. 


Human Relations in Agricultural Occupations, Ohio State Univer- 
sity, Columbus, Ohio 


Weyant, Hoover, McClay, An Introduction ta Agricultural Busi- 
ness and Incustry, The Interstate Printers and Publishers, 
Danville, Illinois. 


Worthy, James, What Employers Want, Science Research Associates, 
Inc., 2285 Wabash Avenue, Chicago, Illinois. 
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Cc. Films 


1. Getting Along With Others, 16mm film, 29 minutes. Business 
Education Film, 5113 16th Avenue, Brooklyn, New York. 


2. ‘Improve Your Personality, 10 minutes, Coronet Industrial 
Films, Coronet Building, Chicago, Illinois. 


3. _Your Attitude is Showing, 35mm sound filmstrip, 13 minutes, 
Charles Steadman, Teacher-trainer in Distributive Education, 
University of Pittsburg, Pittsburg, Pennsyivania. 


bo 


II. 
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AGKICULTURAL SALESHANSHIP 
Prepared by: Larry Statler 
Lioyd Tindall 
Paul Vincent 
Introduction 
Salesmanship is a broad term. A simplified definition states that 
salesmanship includes “The ets of personal persuasion caplesed by the 
seller to induce others to buy what he wishes to sell.” One might say 
that nothing happens in the American economy until something is sold. 
Even though this is a strong statement, agricultural sales must be a 
very important part of any business in which you will eventually become 
involved. With this in mind, we certainly can justify time in our re- 
lated instruction program of agricultural pecupdetade experience pro- 
gram. Production of efficient salesmen that understand rural America 
is one Of the main purposes of this module. Efficient salesmen certainly 
understand that customers are lost mainly because of: 
Poor services rendered 
Discourteous treatment received 


Indifferent attitudes exhibited on the part of the salesmar. 


Major Obiectives 
A. Understanding the importance of personality in 2gricultural sales. 
B. Develop the ability to enter selling occupations in agricultural 


supply. 


Time Allotment 152 days. 


a, 


IV. Competencies to be Taught 


A. Sales personality 
B. Meeting customers 
C. Presenting supplies and services 
D. Overcoming sales resistance 
E. Closing and recording sales 
F. Displays and advertising 
G. Business communications - terminclogy 
Hi. Time budgeting - saies planning 
A. Sales personality 
1. subject matter content 
a. Personality planning 


(1) First-have good reason for wanting to improve 


(2) Second-determine which habit, attitude, trait to work 
on 

(3) Third-develop specific plan for improvement 

(4) Fourth-evaluate periodically to see if improvement is 
made 

(5) Fifth-select rext personality flaw and proceed. 

b. Sales assets 

(1) Alertness: being wide awake, keeping your “eye on the 
ball” 

(2) Cheerfulness: being in good spirits, happy disposition 

(3) Cooperation: working with others willingly, for the 
group 


(4) Courtesy: politeness, consideration for others 


20 


3 
7 (5) 
(6) 


(7) 
(3) 


P (9) 
(10) 
(11) 


(12) 


(13) 
(14) 
(15) 
(16) 
(17) 


(18) 
(39) 
(20) 
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Dependability: reliable, trustworthy, able to be 
counted upon 

Eathusiasm: showing a keen interest, being sold your- 
self 

Honesty: open and above board, upright, honorable 
Industry: finding work without being told, keeping 
busy 

Initiative: self~starting, working on own, self-reliance 
Interest in customer: sincere desire to help others 
Intelligence: ability to meet a new situation, com- 
prehensive 

Loyalty: faithfulness, constancy, stand up for busi- 
ness 

Memory: quick recall, remembrance 

Orderliness: systematic, keeping things "ship shape‘ 

Patience: self~-possession, keeping cool, wait calmly 

Personal appearance: well-groomed, dressed appropriately 
Poise: mental balance, self-possession, handle self 

correctly 

Sense of humor: can see funny side of problem too 
incerity: being genuine, uprightness 

Tact and diplomacy: working smoothly in difficult 


situations 


ec. Sales liabilities 


(1) Annoying mannerisms: personal habits attracting atten- 


tion 


(2) Familiarity: over-stepping social conventions, boldness 


is a! 


(3) Giving excuses: passing the buck, not facing facts 
(4) Indifference: lack of concern and interest 
(5) Jealousy: suspicion, not giving credit where due 
(6} Procrastination: putting things off till tomorrow 
(7) Ruéeness: hunting other fellow's feelings, discourtesy 
(8} Tendency to argue: taking opposite point-of-view 
(9} Tendency to complain: fault finding, taking dark side 
2. Special teaching-learning activities 
a. Discuss each of the assets and liabilities as a case-con- 
ference, introducing it with a pertinent lead question. 
b. Ask class to analyze the best and the poorest salesman they 
have encountered. Draw out the personality factors. 
3. Suggested follow-up and evaluation 
a. Each student prepare a personality plan, involving at least 
one personality fault. Discuss plan with student individ- 
ually, during a particular class period. 
8. Understanding how to meet a customer 
1. Subject matter cortent 
The impression of the agricultural business that the cus- 
tomer carries away often results from his first contect with 
the employee. Appearance and actions play an important part 2s 
in forming this impression. ‘ 
A well groomed employee attracts customers and inspires 
their confidence. Undivided attention on the job is essential 
to good salesmanship. Salesmanship is demonstrated through 
promptress, alertness, and interest in the customers problems. 


a. Preapproach preparation 


(1) 


(2) 


(3) 


(4) 


(5) 
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information needed ahout the customer 

Name-address, pevsonél characteristics, mental make-up 
and hobbies 

Sources of this information 

Participate in community activities and events 

Chamber of Commerce information 

Comments made by other members of civic clubs 

A personal notebook on cus.°mers 

Past sales records, credit department records 
Interview with people in the community 

Local newspaper 

Check of the facilities and surroundings 

General appearance, lighting, equipment, merchandise 
arrangement, and personal 

Knowledge of the benefits the customer will receive 
from merchandise sold 

Design or appearance, quality of the source-~trade~name, 
composition and construction, and special features 
Preparation by the employee 

Weatness of appearence, knowledge of contents of 
merchandise, preparation of an appealing display, and 
knowledge of contents of newspaper advertisments, 
knowledge of names, backgrounds, and interest of 
customers, preparation of a few s2zlling sentences, 
knowledge of the competitors products, and preparation 
of a record of common customer objections and develop- 


ment of methods of meeting them 


Bb. 


Ce 
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Timing the approach 

(1) Importance of the impression created by the salesman’s 
appearance and actions 
Promptness, alertness, and interest in customers’ 
proviems 

The proper approach 

(1) Types of salutations 
Conventional, question, ard stating a fact about the 
merchandise 

(2) Elements of a good salutation 
Courteous, short, requires no mental decision, affirn- 
ative and emphasize the desire to serve 

(3) Tone of voice ~ pleasant, enthusiastic, distinct. 
articulate, and ordinary 

(4) Facial expressions 


-s 
A pleasant smile and cheerful expression 


Special teacher~learning activities 


ae 


Develop witn the students a list of attitudes and actions 
of a good agricultural salesman. 

Invite the manager of a successful agricultural business 

to discuss with the class do’s and don'ts of good sales- 


manship he has observed. 


Suggested instructional materials and references 


ae 


b. 


"The Approach,” 10 minute film 

Fundamentals of Selling, Wingate, Nolen S.W. Publishing 
Company, Cincinnati, Ohio 

Center for Voc. Tech. Education, Ohio State University, 


Columbus, Ohio 


| 


. 
A 
4 
a 
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4. Follow-up and evaiuation 


ae 


b. 


Have the students analyze themselves regularly 
Discuss the training center experiences in the classroom 


with the students 


C. Understanding how to present supplies and services 


1. Subject matter content 


Successful selling requires a careful presentation by the 


seller. An employee must recognize the importance of each of 


the psychological steps in a sale. He must gain the attention, 


develop the interest, kindle desire, and induce action on the 


part of the customer. 


ae 


Draw attention of customers to a supply or service 

Examples 

(1) oReading an advertisement about a beef concentrate 

(2) Seeing a new herbicide on a TV commercial 

(3) Talking to a neighbor about his new five plow tractor 

(4) Mailing a circular on early fertilizer purchase dis- 
count 

(5) Meeting a new petroleum delivery truck on the road 

(6) Viewing an attractive display of seed at a supply 

* center 

Develop interest in a product 

Examples 

(1) Talking to the customer about the new features of this 
new planter 

(2) Showing him the results of this prcduct in test trials 


(3) Inviting him to a field day where the effectiveness of 


2. 


3. 


(4) 


c. Desire for a product may be attained by relating it to a 


need 


Examples 


(1) 


(2) 


(3) 


(4) 
(5) 


d. Know 
(1) 
(2) 
(3) 


Special teaching-learning activities 


a. Have 


interest 


Sugeested instructional materials and references 


a. Store Salesmanship textbook 
b. Retail Merchandising textbook 
c. Fundamentals of Seliing textbook 


Demonstrating how simple it is to mount this new corn 
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newly developed herbicide will be shown 


picker 


Pet te ae Dehn tnay Mali quae wpe 
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of the customer 


Explain how this feed will increase net income by [2 
improving the animal’s rate of gain 

Show him, with proof from variety trials, how the new 
oat variety will stand 

Show him that the chemical weed spray will reduce cul~ 
tivation 

Sell the merits of the tractor seat, not its cost 
Provide opportunity for the customer to try the pro- 
duct on @ trial basis. 

your product 

Know the features of the item 

Be able to answer all questions about the item 
Demonstrate its use, operation, value, advantages and 


disadvantages 


Students demonstrate methods of getting and holding 


~ 59 - 


&. Follow-up and evaluation 
D. Overcoming sales resistance 
1. Subject matter content 


a. True motives for buying 


eee een oy 
. bE SN Bt ale aie at be ‘1 


(1) The desire to feel superior 


Z (2) The desire for health and comfort 
(3) The desire for the parent to protect the offspring 
(4) The desire for amusement 
(5) The desire for focd and drink 
(6) The desire to earn money 
(7) The desire to save time and improve efficiency 
(8) The desire to save energy 

b. Dealing with sincere objections 
(1) Turn objections into selling points 
(2) Agreeing with customer and presenting another angle 
(3) Requesting the customer to explain the objections 

thus analyzing his position 
(4) Admitting the objections and giving a superior point 
(5) Asking.a question that when answered, overcomes the 
objection 

c. Handling common objections and excuses 

t 7 (1) Heed - objections to need are overcome by stressing 
the usefulness end benefits of the product 

(2) Quality ~ objections to quality are overcome by show- 
ing a better quality, and pointing out a specific 
feature. 


(3) Source - objections to source are met by providing 
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names and experiences of satisfied customers, provid~ 
ing information about the company or by reference to 
national advertising. 

(4) Price - objections to price are overcome by revealing 
hidden values, building up values, emphasizing the 


quality, providing an article that is not as expensive 


(5) Time - objections to time are overcome by making future 


appointments, inviting the customer .to look at addi- 


tional materials, contiruing to show a positive inter- 
est in him whether he is busy or not, not trying to 
cLose a sale before all objections have been satisfied 
(6) Thing ~ objections to thing are overcome by showing 
more Suitable goods, admitting the validity of objec- 
tions -but showing another feature to offset the 
objection, changing the objection into a selling point 
2. Special teaching-learning activities 
| a. Divide class in half, one group arriving at sincere 
objections and the other group arriving at excuses. 
Contrast methods of handling these two types. 
| b. Ask students to list objections they would have to 
purchasing a product within their occupational center. 
Work out methods of correcting these deficiencies. 
Role play, as the class prescribes methods. 
3. Suggested instructional materials and references 
a. Self experiences 
b- Center for Vocational and Technical Education, The Ohio 


State University, “Agricultural Supply~Sales and Service 


Occupations", Agricultural Salesmanship module. 

c. Retailir rinciples and Practices textbook, p. 232-234 

4. Suggested follow-up and evaluation 
E. Closing and recording sales 
1. Subject matter content 

a. Establish prestige with the customer 
(1) Be friendly 
(2) Talk customers language 
(3) Show you are not motivated by selfish reasons 
(4) Respect his opinions and beliefs 
(5) Know your business, your product 
(6) Present your thoughts clearly 
(7) Be a good listener 
(8} Compliment him sincerely 
(9) Show by doing that you mesn what you are saylag 
(10} Remember appearance, be well groomed 

b. Understand the buying cycle 
(1} Recognize the problem 
(2) Strong desire for solution 
(3) Decides on bist solution 
(4) Purchases (help customer buy NOW) 

c. Planning for the close 
(1) Fixing or finding the problems of the customer 
(2) Maintaining positive attitudes 
(3) Assume customer will buy during the close and all 


through the talk 


d. 


e. 


Ey 
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Know when client is ready to buy 


(1) 
(2) 
(3) 
(4) 
(5) 


Customer shows interest and desire in product 
Relationship between need and merchandise is established 
All objections are overcome . 

Product meets customer approval 


Customer has power to make the purchase 


Methods of closing 


(1) 
(2) 
(3) 
(4) 


(5) 


(6) 


(7) 


(8) 
(9) 


20) 


Trial close - ask leading questions calling for decision 
Assumptive close - assume purchase, write up order 
Action close ~ ask yes or no question 

Inconvenience close - let prospect feel he is putting 
you to some trouble 

Summary close ~ review sales talk 

Pro and con close <- show advantages of your product 

SRO or standing room only close - last one left, first 
one in town 

Suggesting or decision close - mest peopie prefer this 
Time payment close - can be bought on time, tell advaa- 
tages of this 


Premium close - offer a premium if he buys now 


Dealing with stalls and excuses 


(1) 
(2) 
(3) 
(4) 
(5) 


Don’t let objections distress you 
Avoid argument and contradictions 
Answer briefly and clearly 

Turn objections into selling points 


Con't pause in answering, go on selling 
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@- Recording results of sales 
(1) How much volume, gross, dollars, etc. did you sell in 
day, week, etc. 
(2) How many units did you sell per call made or customer 
seen 
(3) How many contacts or customers did you see to make a 
sale 
2. Special teaching~learning activities 
a. Have students prepare a weekly plan schedule 
b. Have students explain how they would use a center of 
influence 
c. Have students prepare a budget to determine saies goals. 
d. Discuss ways to raise income without working more hours 
3. Titles and sources of references 
a. Salesmanship Fundamentals textbook 
b. How to Apply Modern Selling Methods textbook 
c. Personal experiences 
F. Understanding how to do advertising and make displays 
1. Subject matter content 
Advertising 
a. Attract attention 
(i) Illustrations, vivid colors, decorations, peafarred 
positions, unusual lettering, clever spacing, strong 
headlines, and short forceable sertences at beginning 
b. Develop interest 


(1) Tie up the merchandise with the customers needs 
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c. Create desire 


(1) 
(2) 


Appeai to the emotions 


Appeal to reason . 


Displays 


a. Attract attention 


(1) 


Props, background, and lights 


b. Develop interest 


(1) 


Timeliness, anc human interest 


c. Create desire 


(1) 
(2) 


Appeal to the emotions 


Appeal to reason 


d. Points in making a good display 


(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
(10) 


m 


2. Special 


Decorate from customers viewpoint 

Select merchandise setting that is timely 

Have one central theme or idea only 

Keep the window merchandise clean 

Use background lights to attract attention and accent 
Make clever use of emphasis and balance 

Make original pleasing use of color and harmony 

Have window reflect the character of the store 
Display the merchandise as it can be used 

Change the display often 


teacher~learning activities 


a. Have students collect materials and make displays in the 


classroom. One student create display each week 


b. Have students bring to class advertisements that they con~ 


, sider good and discuss the good and bad points of these 


advertisements. 
3. Suggested instructional material and references 
a. Store Sajlesmanship textbook 
b. Retail Merchandising textbook 


c. Retailing Principles and Practices textbook 


d. Business Education Department in school 
4. Follow-up and evaluation 
a. Entire class to evaluate the self-created displays in 
class, as to predetermine scorecard. 
G. Business communications - terminology 
1. Subject matter contert 


a. Terminology of individual businesses (directly sales-related) 


(1) Suik rates (16) Carrying charges 
(2) Car load lot (17) Discount 
(3) Commission buyer (18) Hardware goods 
(4) December wheat (19) List price 
; (5) Dockage (20) Margin 
(6) Dressing percentage {21} Inventory 
(7) F.0.B. (22) Reserve fund 
(8) Franchise (23) Depreciation charges 
° (9) Futures market (24) Registered check 
(10) Hedging (25) Mark~up 
(11) Shrinkage (26) Perishables 
(12) Terminal market (27) Price leader 
(13) Warehouse receipt (28) Retail price 
(14) Capital investment (29) Sake price 


(15) Capital turnover (30) Seasonal demand 


SiGbve 
(31) Wholesake price (40> Bet worth s tatement 

7 (32) B111 of lading (41) Assets 

| (33) Demurrage (42) Liabilities 

(34) Fishyback (43) Accounts payable 
(35) Piggyback ; (44) Accounts receivable 
(36) Net profit. (45) Check : 
(37) Fixed costs (46) Money order 
(38) Variable costs (47) Traveler‘s check 
(39) Gross sales (48) ‘Telegraphic money order 


2. Special teaching-learning activities 


ad a. Ask students to define the above sales terminology by 
giving an example of how it would be used in their busi- 
4 ness. This would be done individually, using the exper~- 
| lence center resources. 
3. Suggested instructional materials and references 
, a a. Self experiences 
; b. Individual experience stations 
c. Occupations experience program personnel 
4. Suggested follow-up and evaluation 
a. Ask students to accumulate answers to this material as they 
fe witness their occupational experience programs. Instructor 
will need to check periodically if progress is being made, 
and an understanding of application is being developed. 
H. Sales planning - time budgeting 
3. Subject matter content 
a. How to organize your weekiy work 


(1) Decide how much production you need per week. Decide 


b. 


(2) 


(3) 


(4) 


(5) 
(6) 
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production by figuring a personal and business budget 
for the year. Find how much production your company 
wants per week if on a salary. 

Decide how many clients or customers you will need to 
See to meet your goal. 

Decide how meny prospects to see each day and which 
ones 

Organize prespects inte geographic areas for each day 
and decide on the best time for each. 

Have a goal in mind for each prospect. 

Set aside time to service clients, keep records, 
office work, study and plan to put in a full day 


everyday. 


Planning for future sales 


(1) 


(2) 
(3) 


(4) 
(5) 


(6) 


(7) 


Determine your longtime sales goals (how much needed 
money) 

Keep a good prospecting system at all times 

Develop centers of influence from your present cus- 
tomers 

Service your old prospects 

Eliminate all the deadwood from your prospect file 
Study new materials and goods for future sales, know 
your business. 

Improve your efficiency ratio (number of calis to make 
a sale or dollars) 

Continue to improve your work habits 


Keep records to show where improvement in procedure 
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is needed. 
2. Special teaching~-learninzg activities 
a. Have students learn and explain the buying cycle 
b. Have students practice different closes on each other and 
have class rate each closing attempt. 
c. Have students construct sales chart for class use. 
3. Titles and sources of references 


ae Salesmanship Fundamertais textbook 


b. How to Apply Modern Seliing Methods textbook 


c. Personal experiences and Business Education Department 


VY. Follow up and Final Evaluation 


A. Since this module is made up cf a complex of different competencies, 
we have included the suggested follow-up activities at the end of 
each competency. 


B. Suggested oral examination for grading, plus employer evaluation. 


VI. Titles and Sources of References and instructional Materials 


A. Textbooks 


1. Wingate, Fundamentais of Selling, Southwest Publishing Company, 
Cincinnati, Ohio 


2. Robison, Blackler, Logan, Store Salesmanship, Prentice Hail, Inc. 


3. Wingate, Retail Merchandising, Southwest Publishing Company, 
Cincinnati, Ohio 


4. Richard, Meyer, Hayes, Retail Principles and Practices, McGraw 
Hill Company. 


5. Maguire, How to Apply Modern Selling Methods, Area Vocational 
and Technical School, Somerset, Kentucky. 


6. Ernest and DeVall, Salesmanship Fundamentals, Gregg Publishing 
Company, Division of McGraw-Hill Company. 


mea meme ieee . 
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Bulictins and Pamphlets 


1. Center for Vocational and Technical Education, The Ohio State 


University, Agricultural Salesmanship, module, Agricultural 
Supply-Sales and Services Occupations. 


2. Human Relations Module, found as part of this series of modules. 


3. Business Education Department, Division of Distributive Educa- 
tion, curriculum in local high echool-numerous publications. 


Films 
1. The Approach, 1.S.U., Visual Education Services, 10:minute film. 


2. Distributive Education Department, Has aczess to records, visuals, 
etc., all contributing to successful teaching of this module. 


I. 


Il. 
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ORGANIZATION AND FUNCTIONS 
OF AGRICULTURAL BUSINESSES 
Prepared by: L. L. Reding 
G. C. Miehe 
D. £. Wahlstron 
Introduction 
Ye are concerned with the organization and functions of agricul- 
tural businesses because aS a member of a business you will want to know 
wnat pattern your business uses in its organization. There are several 
types of businesses involved in the service and processing of agricul- 
tural products. These are all brought under a number of governmental 
regulations to prevent unethical operations. Thus, we must be con~ 
cerned with these business functions and their organizations. 
The teacher should also encourage open-mindedness to avoid rein- 
forcing individual prejudices during the study of cuntroversial busi~ 
ness organizations and practices such as cooperatives, patronage divi~ 


dends, and liability. 


Major Objectives 


To understand the functions and organizational patterns of agri~ 


cultural businesses. 


Time Allotment 12% days 


Competencies to be Taught 
A. To understand the functions of agricultural businesses. 


B. To understand the various types of agricultural businesses. 


ey he 


C. To understand how agricultural businesses are established. 
D. To understand governmental regulations affecting agricultural 
businesses. 
A. To understand the functions of agricultural business 
1. Subject matter -content 
a. Capitalism and/or free enterprise 
(1) Capitalism offers profit incentive 
(2) Define terms: business, utility, production. 
>. Nature of American business 
‘ (1) Geographical area covered 
(2) Types of people served 
(3) Services rendered 
(4) Functions: time, form, place, and price problen 
(5) Define terms: eminent domain, private property, labor, 
capital, management. 
c. Competition, profits, and risks 
(1) A merchant should receive a fair rate of interest on 
his total investment in same way as a farmer. 
(2) Competition brings about new inventions, changes in 
products, and other changes in technology. 
(3) In business, as returns increase risks also may increase. 
(4) Price is determined by quality and competition. 
(5) Define terms: economic activity, monopoly, "fad iten," 
false advertising, fair trade, credit regulations. 
@. Who owas American business? 


(1) American business is owned by people. 


B. 


(2) Fathers of class members ow stock in businesses and 
are members of cooperatives. 


(3) Stockholders actually own the business. 


2. Special teaching-learning activities 


a. 


b. 


d. 


Show a chart listing several forms of government and asso- 
ciated practices in comparison with capitalism and its prac~ 
tices 

Take class to brekerage firm and a board of trade subsi~ 
diary 

Have banker and investment representative speak to class 
Make certain class members understand following terms: 
government ownership, stock markets, futures, board of 
trade, mutual funds, speculator, hedger, “bull and bear" 


system 


3. Suggested instructional materials and . references 


ae 


b. 


Self-experience 

How do We Organize to do Business in America, Ref. B-1 
General Business for Everyday Living, Ref. A~2 

Youth Wants to Know About Business Organization, Ref. B-5 
Film - It’s the Farmer's Business, Ref. D-2 


An Introduction to Agricultural Business and Industry, 
Ref. A-1 


To understand the various types of agricultural business 


1. Subject matter content 


a. 


Individually owned business 
(1) Point out why this type of organization has flexibility, 


why it is likely to be in a convenient location, and 
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why the operator is apt to associate with other mer- 
chants in obtaining buying power and promotional aids 
with which to compete with large scale cperations. 
b. Partnership 
(1) Lllustrate businesses that started as individually 
owned and later combined into partnership. Reasons. 
(2) Define terms: silent partner, secret partner, limit 
partnership. 
c. Ordinary corporation 
(1) Individual business may be combined into corporations. 
(2} Legal characteristics of corporacion. 
s (a) Charter 
(b) Seal 
(c) Address 
d. Cooperative corporation 
oe (1) Importance of cooperatives 
(2) Role of cooperative corporations to farmers 
(3) Types of cooperatives other than agricultural cooper- 
atives 
2. Suggested instructional material and references 
a. How do we Organize to do Business in America?, Ref. B-1 
b. 4 Ways of Doing Business, Instructor's guide, Ref. B-1 
c. Do you Know Your Cooperative? Ref. B-1 
d. Film ~- You and Your Cooperative, Ref. p-j 
C. To understand how agricultural businesses are established. 
1. Subject matter content 


a. Location 


COMPARISON OF FOUR METHODS OF DOING 
BUSINESS UNDER PRIVATE ENTERPRISE 


ypes Of Business 
FEATURES COMPARED INDIVIDUALLY PARTNERSHIPS BUSINESS COOPERATIVE 
OWNED PUSINESS CORPORATION CORPORATION 
Generally non- 


Generally non- 
owner customers owner customers 
board of directors 
Officers and General manager 
yartners assistants and staff 


How is voting done? 


ataall 


5. Who owns business? 


Partners’ 
capital & loans 


Personal 
capital & loans 


How is business 
financed 


Stocks, bonds, & 
loans 


Members capital, 
borrowing from banks 
and individual 


8. 


How may net margins 
be used? 


As owner 
desired 


As agreed by 
partrers 


Dividends, reserves | Interest on stock, 
and surplus patronage dividends, 
reserves, and surplus 


What is owner’s 
liability? 


Limited to 
aasets of 
corporation 


All property 
of owner 


Limited to his 
investment in 
cooperative 


All property 
of partners 


a ee 


(1) In choosing a location, explain why the number of 
people who pass a proposed site is less important thar 
the eaters of this traffic. 

(2) Planned shopping centers challenge downtown shopping 


districts for share of. consumer's money. 


b. Building requirements 
(1) What are the desirable types of materials for construc- - 
tion? 
(2) How many entrances should be provided and where should 
a , they be? | 
| (3) How much can a business afford to pay for housing? 
(4) What are the principle legal points in connection with 
2 the leasing and/or the purchase of property? 
; c. Equipment and layout 
| (1) Difficulty of accurate visualization and good arrange- 
; ment of store equipment. 
(2) Consider the customer when planning the business lay-. 
out. 
(3) Desire of convenience - provide parking area 
| d. Chain of command of personnel 
| 


(1) Line or military patteru 


ei eee 
__ PN Superintendent 
: . Foreman wen, Foreman Foreman 


E | 


XXX XEX in (workers) X&X XX XXX 


ey |e 


(2) Every person in the organization, except the lowest 
employees, has one or more subordinates to supervise. 


No person has more than one supervisor; top official 


(3) Functional pattern 
(a) Used by some agricultural supply businesses 
(b) Increased efficiency resulting from changing all- 


around supervisors into specialist supervisors 


Manager 
ee - | ee A 
Operations Operations 
Department Department 


Chemical Feed d 
Division Division Division 


ée. Line or staff 


: has none - common in small business. 


(1) Most widely used in today's business 
(2) Any number of superintendents, foreman. staff officers, 


and workers in this pattern. 


Manager 
Staff sthee | state sede 
Superintendent 7 Superintendent 
| a | | 
Staff Staff Staff Staff 
Foreman . ee siireuces Foreman 


| 
XXXXX (workers) XXXKX XXXXK 


D. 
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2. Special teaching-learning activities 


b. 


Ce 


d. 


Have a canstruction representative or lumber yard man talk 
to class about materials used in construction. 

Visit various businesses in community and survey materials, 
location in regards to traffic, display of products, inter 
ior and exterior appeal, etc. (physical characteristics) 
Obtain a lease form used in business for students to study 
Have students diagram the organizational pattern of a local 
business 

Have students diagram organizational pattern of local 


school ¢istrict, church, FFA orgatiization. 


3. Suggested instructional material and references 


b. 


Module 5 ~ Organization “and Functions of Agricultural 
Businesses, Ref. B=-4 


Use of local personnel in community 


To understand governmental regulations affecting agricultural busi- 


nesses 


1. Subject matter content 


b. 


Ge 


Intra & interstate commerce 

(1) Intrastate commerce - state regulation of business 
within its boundary. 

(2) Interstate: commerce = vegatatioas of commerce between 
states by the Federal government. 

(3) No state can impose duties on imports and exports. 

Agricultural businesses would be regulated by each. 

Labor regulations 


(3) State regulations are formulated as to number of hours 


d. 


£. 


Be 


i. 


employees may work 

{2} Most states have maximum weekly hours a person can 
work under set wage. 

(3) Restrictions as to types of jobs ~ minors 

(4) Minimum wage law. 

(5) State laws setting standards - state regulations on 
employee occupational compensation 

(6) Social Security Act and old age benefits 

Price regulations 

(1): - Functions of a discount house 

(2) Prevent monopolies 

Pair trade laws 

(1) State regulations as to manufacture ~ dealer price 
setting 

(2) Fair trade item and non-signer’s clauses 

Unfair practice laws 

1) State law prohibiting dealers from selling below cost 

(2) Give-away sales 

Price discrimination laws 

(1) Prevent manufacturers from giving buyers unfair price 
advantages 

(2) Common law ~- contract entered under bribery illegal 

Credit regulations 

(1) Prevent inflation ~ declared illegal by Congress 

Merchandising regulations 


(1) Products only sold by licensed holders (drugs) 


2. 


3. 


1. 


ae 


~ 79 - 


Choice of custeomets and employees 
(1) Discrimination iawe 


Advertising and selling regulations 


- (1) False advertising, unfair sethods of competition, 


and deceptive acts are unlawful 

Mergers and combinations 

(1) Federal Trade Commission regulations 

(2) Monopolistic activities 

Tax regulations 

<1) Purpose - to raise reserves needed by federal, city, 
or state governments and services 


(2) Business use of tax expert 


- Special teaching-learning activities 


Visit a discount house to compare price and quality of 
product to name brand store | 

Have local fertilizer dealer discuss price cutting 
Organize a Junior PCA in FFA Chapter ~ 

Have nearby manufacturer discugs product pricing with 
reference to price regulations 

Have small business administration representative discuss 


business laws and regulations with class 


Suggested instructional materials and references 


ae 


b. 


6. 


Instructor must realize that these are ever changing laws 
and regulations. 


Retail and Service Enterprises and Establishments, Pub. 1135 


Ref. B2 


Child Labor Provisions, Pub. 1096, Ref. 32 
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d. Labor Laws of State of Iowa, Bulletin 21, Ref. B3 


V. Follow-up and Evaluation 
A. Pield trips. 
B. Testing over naterials. 
= C. Utilize committee reports and surveys. 
D. Check membership of students and parents in organizations, stock~ 
holders. 
E. Have students check and analyze actual government regulations and 


business organizations in his work experience training center. 


VI. Titles and Sources of References and Instructional Materials 
A. Books 


1. Weyent, J. T. etal., Introduction to Agricultural Business and 
Industry, Interstate Printers and Publishers, Danville, Illin~ 


ois, 1965. 


2. Price, Musselman, Weeks, General Business for Everyday Living, 
McGraw Hill Eook Co. Inc., Chicago, Illinois. 


B. Pamphlets 


1. Do You Know Your Cooperative, Farmer Cocperative Businesses in 
Iowa, How Do We Organize to do Business in America, all in the 
Vo-Ag Instructor's Notebook on Farm Cooperatives, Iowa Ins=i- 


tute of Cooperation, N. 9th Street, Ames, Iowa 


2. Publications 1135, 1096, 1122, 1007 from the Federal Regulations 
Information on Labor Laws, U.S. Department of Labor, 2000 Fed- 
eral Office Building, 911 Walnut Street, Kansas City, Missouri. 


3. The State Labor Laws and Regulations, Bulletin 21, The labor 
Commissioner, Bureau of Labor, State House, Des Moines, Iowa. 


4. Teaching Module for Organization and Functions of Agricultural 
Businesses, Center of Vocational and Technical Education, The 
Ohio State University. 


5. Youth Wants to Know About Business Organizations, Minneapolis 
Grain Exchange, 4th St. and 4th Ave., Minneapolis, Minnesota. 


Cc. 


References 


1. Examples of leases obtained from an attorney, bank, or court 
house. 


26 Business Education Department ~ilocal school. 
3. Chamber of Commerce - local community 
Filns 


1. You and Your Cooperatives, NS164, $.75, Audio-visual Instruction 
Service, 1.8.U., Amee Iowa 


2. It's the Farmer's Business, Farm Credit Bauk, Omaha, Nebraska. 


I. 
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BUSIN"SS PROCEDURES 


Prepared by: M. R. Hoskey 
R. R. Rinderknecht 
E. F. Schroeder 


Introduction 


An important part of a successful business is the ability to keep 
complete and accurate records and carry out correct business procedures. 
Some businesses hire a full~time employee to do this while at other 
businesses this is done by all or certain employees. In your occu- 
pational experience you may or may not have much responsibility as far 
as business procedures but this module will help you better understand 


the business part of the organization in which you may be employed. 


Major Objectives 


To develop in students the effective ability to use the ordinary 


business procedures common to agricultural businesses. 


Time Allotment 152 days 


Competencies to be Taught 


A. To develop the understanding of the importance of complete and 
accurate records in the conduct of busine ;s. 

B. To develop the understanding and ability of using business mathe- 
matics. 

C. To develop the ability to use correct bookkeeping procedures. 


rn To develop the understanding of credit and credit policies. 


A. 
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To develop the understanding and ability of using budgets. 
To develop the ability to understand and take different kinds of 
inventories. 
To develop the understanding and ability of using efficiency factors. 
To develop the understanding of taxes. 
To develop the ability to receive and store merchandise. 
To develop the understanding and ability of properly stocking 
merchandise. 
The understanding of the importance of complete and accurate records 
in the conduct of amides 
1. Subject matter content 
a. Records are important to: 
<1) Know the financial picture of the business at a given 
time. 
(2) Give proper information to board of directors, stock- 
« ders, and others involved. 
(3) Savisfy legal requirements. 
(4) Plan desirabie changes in management and procedures. 
b. An importait record is the operating statement--sometimes 
called profit and loss statement. 
(1) May be done annually, biennially, quarterly, or 
monthly. 
(2) Shows profit or loss for that period of time. 
(3) May be broken down by departments. 
c. Another important record is the balance sheet 


(1) Shows assets. liabilities, and net worth at any time. 


2. 


3. 


Ls 


h. 


i. 
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(2) Liabilities plus net worth must balance with assets. 
Balance sheet and operating statement make up financial 
teport for business. 

Daily, weekly and monthly records help make up financial 
reports. 

A record of cash sales should be kept and compared with 
cash in register. 

Charge sales should be correctly made and entered in appro- 
priate place. 


All costs must be kept correctly, this includes: 


(1) Purchases (6) Taxes 
(2) Payroll. (7) Supplies 
(3) Property expense (8) Services 
(4) Advertising (9) Interest 
(5) Depreciation (10) Others 


Reducing expenses is as much of a value as increasing sales. 


Special teaching-learning activities 


ae 


Have students fill out operation statements and balance 


sheets. 


Suggested instructional materials and references 


ae 


« 4 
Copies of operating statements, balance sheets etc. (can 
usually be obtained from Co-ops easier than other busi- 


nesses). 


. The understanding and the ability of using business mathematics. 


Subject matter content 


ae 


Figuring what the customer pays 


(1) Writing up sales checks 


b. 


C. 


d. 


- 85 - 


(2) Ringing up sales 

(3) Adding several items 

(4) Figuring .number of similar units at the same price. 
(8 items x 40 cents/item) 

(5) Combinations of add, subtract, and multiply. 

Discounts 

(1) Figuring trade discounts to allow retailer to make 
profit. 

(2) Figuring quantity and cash discounts. 

(3) Figuring the complement of the discount. 
(100 - % discount=complement discount) 

(4) Figuring by equivalents. 


Comparison of percentage 


(1) 
(2) 


(3) 


Changing percent to decimal in figuring cost. 
Aliquot parts of 100. (8 1/3 is 1/12 of 100; 1/12 of 
$218 = $1.50) 
Percents that should be changed: to fractional form 
rather than using decimals are: 

Change 8 1/3 to 1/12 
12 1/2 to 1/8 
16 2/3 to 1/6 
33 1/3 to 1/3 
66 2/3 to 2/3 


Costs as percentages of profit . 


(1) 


Comparing expenses and costs to sales 


(2) Sales _ Profit or margin 


Costs 


Ce 


£. 


B- 
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Costs as percentages of sales 


{i) Expenses = ~ expense rate 
Sales 


(2) Selling cost _% selling cost 
Sales = 


(3) Profit . % profit 
Sales 


(4) Dollar reduction in price | % markdown 
Sales 


7) Comparisons of % are more significant than comparing 


doilars. 
Stockturn 
(1) Sales _ Stockturn 
Ave. stock 
Example: 
100,000 gal. 


gas sold/year _ 100 
1,000 gal. on 


hand 
(2) Importance of stockturn 
Average Sale 


(1) Dollar Sales — Average Sales 
No. of transactions 


(2) Importance of high average sale 

Pricing goods 

(1) Difference between cost and selling price. 

(2) Overhead expenses such as rent, insurance, and taxes 
take from the above difference. 

Markups 

(1) The difference between cost and selling price is 


markup. 


c. 
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(2) Percent of markup needed to make a reasonable profit. 
(3) What customers will readily pay for a product. 


(4) Retail price-cost % markup 
Retail price = 


(S) Figuring retail price from known Z% markup. 
(6) Wiguring wholesale price from known % markup. 
j. Profits 
(1) Importance of figuring profits. 
(2) Gross income - total expenses = profit. 
2. Special teaching-learning activities 
a. To speed up the ability of students to work probleas, add 
anc subtract items, and work efficiently, students could 
be divided up into teams in the class room, and compete for 
points. 
b. Use a cash register in the clastroom to give students famil-~ 
iarity of using it. 
3. Suggested instructional materiais and references 
a. Agricultural Occupations Institute 
b. Arithmetic in Agriculture 
c. Fundamentals of Selling 
d. Preparing Students for Employment in Agriculture 
The ability to use correct bookkeeping procedures 
1. Subject matter content 
a. Balance sheet 
(1) Purpose ~ to summarize the records of the business at a 


given point in time to evaluate net worth. 


(2) Items found on balance sheet 


(a) Current assets (f) Preferred stock 


(b) Fixed assets (g) Reserves 
(c) Current liabilities (h) Surplus 
.¥ (d) Deferred liabilities {i) Net worth 
(e) Common stock 
b. Income statement 
(1) Purpose - to summarize the records at the end of a 
period to determine profit or loss for that period. 
(2) tems found on income statement 
(a) Sales receipts (f) Beginning and ending 
inventory 
(db) Other: income 
(g) Depreciation 
{c) Sales expenses 
{(h) Fixed expenses 
(4) General expenses 
(i) Income tax 
(e} Cost of goods 
(j) Net income 
c. Sales tickets procedures 
(1) Enter correct date 
(2} Be sure to get correct name and address for individ- 
ual or firn. 
(3) Give complete description of each article solid. 
(4) Enter both price and amount as retail price and dis- 
e count by giving discount under description and sub- 
! tracting. 
(5) Make sub-total of amount column. 
(6) Calculate sales or other taxes. 


(7) Give other instructions (mixing, delivery date, etc.) 


mee 


D. 


ae. 


(8) Make grand total 
{9} Indicate method of payment 

(10) If method of payment is a check in an amount other 
than the amount of sale indicate so on ticket. 

(11) Have customer sign ticket. 

(12) If employee ruins a ticket, void the ticket by writing 
void and keep tickets. Tickets are numbered consecu~ 
tively and should be accounted for. 

(13) Initial the ticket. 

(14) Write legibly. 

2. Special teaching-learning activities 
a. Have boys acquire a few different types of sales tickets 
and fill them out. 
3. Suggested instructional materials and references 
a. Any accounting book. 
b. Ohio State’s Business Procedures Module. 
The understanding of credit and credit policies 
1. Subject matter content 
a. Cost of modern agriculture is so high that farmers must 
borrow money or use a business’ credit plan for purchases. 
b. Credit from businesses usually lasts less than a year, like 
a growing season or fattening season. 
ce Most businesses must charge 1 to 1 1/2% per month to cover 
additional bookkeeping costs, etc. 
d. Interest costs may be figured 3 ways, (explain) 
(1) Flat rate basis 


(2) Discounted 


ee 


see etc ee ee 
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(3) Interest on the unpaid balance 
e. Give formula for finding actual cost of interest. 
2. Special teaching-learning activities 
a. Have students £111 out notes and other forms used in obtain~ 
ing credit. 
3. Suggested instructional materials and references 
a. Credit policies of local firms. 
The understanding and ability of using budgets 
1. Subject matter content 
@. Definition 
(1) Budgeting provides a means of systematically assembling 
and organizing the expected costs and returns of alter~ 
natives so that they can be carefully weighed by manage- 
ment. 
b. Purposes 
(1) To predict future events-a budget of the costs and 
revenues of next year’s operation for a business. 
(2) To guide future events~a budgét to guide how disposable 
income will be spent over a specified future pericd. 
(3) To establish or clarify goals-a budget to establish 
the estimated operating volume in the case of a par- 
ticular product or business to cover anticipated 
operating costs and provide a desired net income. 
(4) To consider the advisability of a possible future 
course of action-a budget to evaluate the possibility 
ef business expansion, reduction, diversification, or 


integration. 


(5) To evaluate alternatives-a budget te evaluate differ- 
ent wage policies, mark-ups' and prices, products and 
services, inventory policies, credit policies, uses 
of labor and capital, etc. 

2. Special teaching-learning activities 
a. Divide class into five groups and have the students pre- 
pare a budget for the FFA using a different budget purpose 
for each group. 
3. Suggested instructional material and references 
a. Managing for Greater Returns 
F. The ability to understand and take different kinds of inventories. 
1. Subject matter content 
a. An inventory is a correct count, including the value of goods 
on hand in a business. 
b. They are important for several reasons 

(1) An accurate value is necessary for year-end or periodic 
analysis of the business. 

(2) Periodic counts enable the business to determine the 
freshness of its stocks, and to decide whether some 
items are going out of date. 

(3) Inventory counts will show the extent to which items 
are moving. They will show whether items are over- 
stocked or understocked. 

. (4) Physical count inventories are necessary to determine 
possible losses (difference from book inventories). 
c. Types of inventories 


(1) Perpetual inventories 


d. 


2 


(2) 
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(a) An inventory giving the number of items on hand 
all the time 
(b) Done by adding purchases to and subtracting sales 
from inventories 
{c) This is a “book'’ inventory and must be checked 
against an actual inventory regularly. 
Physical inventory 
(a) An actual count of all items on hand. 
(b) Must be done at end of year and can be done at 
other times also. 
(c} Procedure may include the following steps 
1° Arrange stock in an orderly fashion 
2° Check stock for condition, inventoring only 
that of salable quality. 
3° Count and record every item, listing the cost 
price unless local business prefer that the 
selling price be used. 
4* Keep inventories separate for different 
departments and type of goods. 


5° Compute totals. 


Businesses may have special forms to use in taking the 


inventory. 


These forms may include 


(1) 
(2) 
(3) 
(4) 


Location of merchandise 
Department to which merchandise is charged 
Names of persons taking the inventory 


Information concerning age and/or quality of merchandise 
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2. Special teaching~learning activities 
ae Have students inventory shop tools or reference books. 
b. Have them inventory their room at home, stress neatness, 
accuracy, and completeness. 
G. The understanding and ability of using efficiency factors 
1. Subject matter content 


a. Return on capital investment--total net earnings divided 


by total assets (investment) 


(1) Figured for the business as a whole and compared with 


_ other like businesses. 
(2) Figured for departments within a business and compared 
: with other departments either within the business or 
the same department in pothee business. 
b. Inventory turnover--total sales divided by average inventory 
(1) This factor indicates the number of times the inven- 
tory was turned over in a month or other period. 
(2) This factor is used in figuring a suggested gross mar- 
gin for a business~-turnover times (X gross margin) = 
100 


c. Labor recovery 


(1) Maximum based on 40 hour week 


40 hrs. per week for 52 weeks = 2080 hrs. per year 


Two weeks vacation with pay (2x40) 80 hours 
Personal reasons 5 days at 8 hrs. 40 hours 


Total 160 hours 


2080 ~- 160 ,, 92.3% maximum that could be recovered 
2080 


| Five paid holidays at 8 hrs. per day 40 hours 
(2) Percent work recovery and shop break even point. 


2. 
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Direct labor cost + shop's share of general operating 


expenses * Total shop expenses 


Total shop expenses = hours to 
Customer's rate per hour break even 
Hours to break even % work recovery 
at customer rate = needed to break 
Hours paid to employee even 


(3) A recommended level is 2.2 x mechanics hourly wage = 
customer rate. This assumes 65% work recovery. 
(4) Items affecting recovery rate 
(a) Coffee breaks 
(b) Loafing between jobs 
(c) Time to clean up 


(d) Time to get to work 


Special teaching-learning activities 


ae 


Co 


Have students calculate returns to capital on a few busi- 
nesses using their balance sheet and operating statement. 
Have students calculate inventory turnover for < few pro- 
ducts in some business by having them ask the businessman 
for his average inventory and total sales for the product. 
Have students keep track of the exact time they are working 
on either a shop project or class problem discounting time 
to get materials and return materials plus time required 

to re-co some portion and then divide by total class time 
to get percent work recovery assuming they are paid for 
class time and someone is paying for their actual work time. 
Then let them assume a wage for themselves and have them 
calculate what someone else must pay for actual time at 


work to break even. 
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3. Suggested ‘instructional material and references 


a. Managing for Greater Returns 


+ Business Procedures Module~ -— 
H. The understanding of taxes 


1. Subject matter content 
a. Basic reasons for taxes 

(1) To raise needed revenue : 

(2) To restrict certain types of distribution (oleomarger- 
ine and butter) 

(3) To restrict sales of chain stores that compete with 
independent stores. 

b. Kinds of taxes 

(1) Real estate and property taxes” 

(2) Occupational license tax - to handle a certain type of 
goods 

(3) Merchandise tax - 2 of cost value of merchandise 
carried | 

(4} Excise tax - tax on each unit of certain articles 
handled (example - jewelry) 

(5) Sales tax - tax on all sales, paid by customer 

(6) Social Security taxes ~ unemployment insurance and 

. Old Age benefits 

(7) Chain store taxes - increases with number of store 
units in chain 

(8) Income tax 

2. Special teaching~-learning activities 


a. Interview an agricultural businessman as a class to determine 
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kinds of taxes paid by him each year, and the percentage 
paid for each tax. 
b. Have a lawyer or accountant visit class and explain differ- 
ent kinds of taxes. 
3. Suggested instructional materials and references 
a. Retail Merchandising 
b. Teaching Taxes 


c. An Introduction to Agricultural Business and Industry 


I. The ability to receive and gtore merchandise 
1. Subject matter content 
a. Developing a plan for receiving merchandise 
(1) Consider who is to do the work. 
(2) How merchandise is to be handled (hand, fork lift, 


etc.) 
(3) How and where it is to be stored 
b. Checking for damage or breakage as unloading proceeds. 
(1) Note damaged or broken merchandiee on receiving form 
(2) Damaged merchandise should be destroyed, returned, 
or kept and sold at a reduced price. 
c. Checking for shortage at time of receiving merchandise. 
(1) Take an exact count 
2 (2) Weigh the merchandise 
| (3) Quantity of goods received must agree with goods signed 
for on shipping record. 
d. Checking invoice and goods against substitutions 


(1) Check merchandise received with purchase order before 


signing delivery slip. 


e. 


£. 


(2) Use duplicate copy.of purchese order to check against 
merchandise received. 

Checking quality of merchandise 

(1) By visual examination 

Signing for merchandise 

(1) By employee receiving merchandise 

(2) On receiving report form, accurate count, condition, 


and description of merchandise are listed. 


2. Special teaching~learning activities 


ae 


b. 


Give the class several assumed situations concerning the 


receipt of merchandise by a business. Assume certain flaws 


in the merchandise. 


Have the students complete receipt forms. 


3. Suggested instructional materials and references 


ae 


Business Procedures Module 


be Retail Merchandising 
_J. The understanding and ability of properly stocking merchandise. 


1. Snobject matter content 


Be 


Iwo problems in stocking merchandise are: 

(1) How much to stock 

(2) When to stock it 

Questions which must be answered which will help solve the 
above two problems are: 

(1) Will this merchandise have a slow or fast turnover? 
(2) Will it keep 1f some remains unsold? ; 

(3) What will be the probable demand for this product 


this year or this season? 


Vv. 
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.. (4) When will the denand come? 
(5) How long will it take to get replacement merchandise 
after it is ordered? 
(6) How much money may we have tied up in inventory 
stocks? 
(7) Where can we secure quality merchandise at the lowest 
cost? 

c. If each employee isn‘t responsible for ordering merchandise 
he should tell the one who is responsible when he sees low 
stocks. 

2. Special teaching~learning acti.ities 

a. Let students check about restccking some shop supplies like 
welding electrodes. 

3. Suggested instructional material and references 


a. Ohio's Business Procedure Module 


Follow-np and Evaluation 


A. Business math test 

B. Have students work problems 

C. Have students £111 out forms, such as sales tickets, inventories, 
budgets, tax forms, etc. 


D. Check with employer in his business procedures. 


Tities_and Sources of Reference and Instructional Materials 


A. B8coks 


1. Agricultural Occupation Institute, Preparing Students for 
Employment _in Agriculture, Oklakoma State University. 


2. Fenske, Drake, Edson, Arithmetic In Agriculture, Interstate 
Printers and Publishers, Danville, Illinois, Price $2.92 


(single copy) 


3. 


7. 
8. 
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Hoover, N. K., Handbook. of Agricultural Occupations, Interstate 
Printers and Publishers, Danville, ILlinois, 1963, Price $4.27 


(single copy} 
Internal Revenue Service, Teaching Taxes 


Ohio State's Center fer Vocational and Technical Education, 


Agricultural Supply-Sale and Service Occupations Business Pro- 
cedures Module. 


Phillips, Ricard, Managing for Greater Returns, Agri-Research 
Tac., Manhatten, Kansas. 


Wingate and Weiner, Retail Merchandising 


Weyent, J. T. etal, Introduction to Agricultural Business and 
Industry, Interstate Printers and Publishers, Danville, Llilin- 


ois, 1965. (Teacher's guide available) Price $2.25 (single 
copy) 
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NEW DEVELOPMENTS IN AGRICULTURAL TECHNOLOGY 


Prepared by: C. E. McLaughlin 
P. B. Swank 
G. L. Barth 


I. Introduction 


xi. 


Tit. 


Iv. 


Technological advances made in the field of agriculture have far 
surpassed all expectations of the experts in recent years. This, 
coupled with the present rate of acceleration in knowledge since the 
birth of computers, forces agricultural leaders to become constantly 
aware of changes as they develop, to be able to analyze and interpret 
these changes, and to adapt the feasiviec and staceteal ones with actual 
situations or they will ultimately fall by the wayside. 

Importance of a constant awareness to these advances in agricul- 
ture is unquestionable; but, to remain current to new developments will 
require a trained mind-~one that can sift the opinions from the facts 
using a realistic approach--and then use the information to achieve the 
desired goais. 

Major Objectives 

A. To appreciate the new developments in agricultural technology. 

B. To develop the ability to recognize, interpret and utilize new 
developnents in agriculture. 


Zime Allotment 102% . days 


Competencies to be Taught 


FP. 


A. 
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An understanding of the vast amounts of agricuitural information 
available on new deveiopments. 

The ability to identify and recognize the need for application in 
agri~business 

To understand the value of increased knowledge. 

The ability. to obtain new information. 


The ability to separate reliable information from sensational 


information. 


The ability to analyze, evaluate, interpret, and utilize new know- 
ledge. 
An understanding of the vast amounts of agricultural information 
available on new developments. | 
1. Subject matter content 
a. Main sources of agricultural information. 
(1) Radio and television 
(2) Newspapers. (Daily, weekly, and monthly) 
(3) a magazines 
(4) Agricultural business employees 
(5) Agricultural colleges and universities 
(6) Governmental agencies 
(7) Agri-business educational programs 
(2) Farm organizations 
(9) Public libraries 
(10) Agri-business leaders 
2. Special teaching-iearning activities 


a. Have students write a letter to one of the sources to 


3. 
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obtain a list of available materials. 


Suggested instructional materials and references. 


a. Stockman'’s Handbook, section XV, ZVI, XVII. 


The ability to identify and recognize the need for application in 


agri-business. 


1. 


2. 


3. 


Subject matter content. 

a. Factors which create a need for new developments in agri- 
culture. 
(1) Cost-price squeeze. 
(2) Population explosions. 
(3) Increase in agricultural efficiency. 
(4) New agricultural products. 
(5) New agricultural equipment and machinery. 
(6) Consumer demands. 

b. Better communications techniques to offer accurate and 
credible data to citizens. 

c. Improvement of appreved practices to coincide vith produc- 
tion efficiencies. 

Special teaching-learning activities 

Be Divide the class into committees to report on one of the 
factors Listed above. 

Suggested instructional materials and references. 


a. Seif~experience. 


To understand the value of increased knowledge. 


1. 


Subject matter content. 
a. The benefits to ya, the employes the community, etc. 


(1) Advancement 
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(2) Increased reliability ag a source of information. 
(3) Sel£-improvement 
(4) Increased prajuction for 12 business 
(5) Improves company-custoner relat ions - 
(6) Improves the morale of the business. 
(7) Improves economic conditions 
(8) Better placement of the individual ? 
2. Special teaching-learning activities 
a. Use case studies citing examples of up~to-date employee 
vs employee lacking sufficient product knowledge. 
b. Develop a questionnaire in class that a farmer or employer 
: could uge to enphasize the value of new agricultural tech- 
nology in the business. . 4s 
3. Suggested instructional materials and references. 
a. Instructor's experiences 
b. Book, Media for the Millions 
D. The ability to obtain new information 
1. Subject matter content . 
a. Methods of obtaining new information| | 
(1) Reading (Newspapers, magazines, bulletins, etc.) 
(2) Listening (Radio, television, agri~business leaders, 
etc.) | , : 
(3} Attending (Clinics, workshops, commercial meetings, 
adult schools) 


(4) Corresponding (Specific questions to agricultural 


experts) 


(5) From advertisements 


E. 


2. 


3. 


b. 
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(6) From instruction manuals 

(7) Consulting commercial businesses 

The steps in the flow of the idea from the source to the 
user. 

(2) The awareness stage 

(2) The interest stage 

(3) The evaluation stage 

(4) The adoption stage 


Special teaching-learning activities 


as 


Hove students prepare a radio and television farm news 
time-table. 

Have students prepare a list of addresses of reliable 
sources of agricultural information. 

Have students list agencies holding special or seasonal 
meetings in the area. 


Suggested instructional materials and references 


Be 


b. 


The Diffucion Process, booklet 


Instructor's experiences 


The ability to separate reliable information from sensational news 


information 


1. 


Subject matter content 


ae 


db. 


Co 


Definition of reliable ~ Trustworthy. 

Tested, proven and approved. 

Definition of sensational - Intended for great interest or 
emotion. Insufficient facts or evidence for approved adop- 
tion. 


Reasons for separating reliable information from sensational 


F. 


2. 


3. 
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information. 
(1) To determine economic efficiency if the new idea is 
applied. 
(2) People are interested in sensational happenings and 
ideas, even at the expense of sound judgment. 
(3) An agricultural leader wil] want to establish and main- 
tain a desirable agricultural reputation. 
d. The process of separating the reliable information from 
the sensational ideas. 
(1) Accept ideas and new technology with an open mind. 
(2) Gather as much information as possible. 
(3} Compare the information and facts from-the new idea 
with approved practices and basic principles. 
Special teaching-~-learning activities. 
a. Have students rate an agricultural news article. 
b. Have students list approved practices and principles 
from a news article. 
Suggested instructional materials and vebatenterx. 
a Dictionary 


bd. Inetructor’s experience 


The ability to analyze, evaluate, interpret and utilize new know- 


ledge. 


1. 


Subject matter content 
a. Human problems encountered in the analysis of an idea. 
". (1) Base of conforming to accepted ideas. 
(2) Restrictions created in our minds by past acts through 


habit. 
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(3) Inability to define or isolate 

(4) Failure to secure all the facts available 

(5) Failure to use many sources of information 

(6) Insufficient knowledge of basic principles, approved 

practices, research techniques, 

(7) Inability to distinguish between cause and effect 
(8) The fear of making a mistake 

(9) Difficulty of narrowing the idea or problem too much 
(10) Overemphasis on competition or cooparaticd 


b. Factors which affect the utilization of new technological 


information. 

(1) The idea should pay 

(2) It should improve efficiency 

(3) It should be relatively simple to understand and use 

(4) It should be easily grasped mentally or demonstrated 

(5) It should be able to fit into existing operations 

(6) The idea along with its necessary supplies, tools, or 
equipment should be available 

(7) It should be feasible and practical 

(8) Be able to file the information for future reference 

(9) Time, labor, and/or capital should be available to 
follow-up the idea 

2. Special teaching~-learning activities 
a. Visit or write a report on an. peer scoheuret business that 
originated and grew as the resuit of some new technological 
information. 


b. Prepare a budget of expenses and income data as related to 


Vv. 


~ 107 - 


the adoption of a new idea in agriculture. 
c. Have each student set-up a file for future reference to 
new ideas in agricultural technology. 
3. Suggested instructional materials and references 
a@. The Diffusion Process, booklet 


b. Instructor's experiences 


Follow-up And Evaluation 


A. 


B. 


Cc. 


E. 


Keep students aware of new developments in agricultural technology 
by bringing the ideas before the class regularly and discussing then. 
Discuss new technology with the student while making supervisory 
visits. 

Encourage students to budget about 15 minutes each day to read and 
study new desitondeses. 

The instructor should develop a file regarding "New Developments 

in Agricultural Techn: “ogy”. 


Devise a simple rating sheet to study the value of a new idea. 


Titles and Sources of References and Instructional Materials 


A. 


B. 


Books 


1. Ensminger, S., Stockman's Handbook, The Interstate Publishers 
and Printers, Danville, Illinois, 1955. 


2. O°Hara, 2. C., Media for the Millions, Random House, 457 Madison 
Avenue, New York, New York, 1962. : 


Buiietins and pamphiets 


2. Cooperative Extension Service, The Diffusion Process, Special 
Report #18 (Reprint), Iowa State University, Ames, Iowa, 1962. 


VT_ 001 510 

Extending Instruction in Vocational and Technical Education in 
Agriculture to Off-Farm Agricultural Occupations, Report of a 
Workshop in Agricultural Education. 


Taylor, W.T. * Hamilton, J, Roland 

Mississippi State Univ., State College. Dept of Agr Educ. 
Mississippi State Board for Voc Ed, Jackson. Voc Agr Div. 
Pub Date - Feb66 

MF AVAILABLE IN VT-ERIC SET 140p, 


*COOPERATIVE EDUCATION, “VOCATIONAL AGRICULTURE, “PROGRAM 
DEVELOPMENT, AGRICULTURAL MACHINERY OCCUPATIONS, ORNAMENTAL 
HORTICULTURE OCCUPATIONS, AGRICULTURAL SUPPLY OCCUPATIONS, “OFF 
pee toe OCCUPATIONS, STUDENT PLACEMENT, *CURRICULUM 
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Utilizing the approach which assumes that education in the 

science and technology of modern farming is basic to preparation 
for related occupations, the teachers and consultants in a 

3-week workshop type course developed the materiais in this 
report. The purposes and justification for instruction in of f-farm 
agriculture occupations are explored, The advantages to students, 
schools, employers, and communities of extending vocational 
agriculture to of f-farm agricultural occupations are listed, 
Outlines of steps and detailed procedures are provided for 
initiating, organizing, and establishing programs, Areas of 
instruction and training activities are outlined for (1) garden 
center, nursery, greenhouse roadside development, and landscaping 
in the ornamental horticulture curriculum, (2) managerial, 
mechanical, sales and service jobs in the agricultural mechanics 
curriculum, and (3) feed mill, farm store, chemical, and service 
Jobs in the agricultural supply curriculum. Sections are included 
on providing occupational experiences, teaching related instruction, 
selecting training stations, and selecting students for training 
station placement. A summary of the Mississippi Child Labor Law, 
standards and provisions for student-learner certificates, a list of 
agricultural occupations other than farming and ranching, and 
various forms to be used in training programs are included, (JM) 
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PREFACE 

Technological change in the agricultural sector of our economy has major 
implications for those engaged in the field of vocational education in agri- 
culture. The major concern tis with the kind of vocational training needed to 
fit personnel to work in all phases of our modern agricuitural economy. After 
much consulting together, the State Supervisor of Vocational Agriculture and his 
staff and the teacher training staff in agricultural education at Mississippi 
State University agreed that an. intensive study should be mde of the problem. 
Therefore, a three-week workshop type of course resulted. This publication 
presents the materiale developed in this workshop. 

It ts believed that t:e materials presented in this publicaticn will serve 
as a reminder to those who participated and as a stimulus to the many who couid 
not attend the workshop. Also, it is believed that some new policies and many 
expanded programs of vocational agriculture will result from the materials pre- 
sented in this publication which will more nearly train personnel to meet the 
needs of the agricultural economy of Mississippi. 

All members of the agricultural education staff at Mississippi State 
University and the supervisory staff in vocational agricuiture showed an in- 
terest in and participated in the workshop. Speciai recognition is given to 
Mr. W. T. Taylor, Assistant Supervisor of Vocational Agriculture, and Dr. J. 
Roland Hamilton, Professor of Agricu’t ral Education, Mississtppt State Univer- 
sity, for thecr contributions in nelping get the material in shape for pubii- 
cation. 

The various committees borrowed heavily from matertals prepared by The 
Center for Research and Leadership Development in Vocational and Technical 
Education at The Mhio State University. 


B. E. Gross, State Supervisor Obed L. Snowden, Professor and Head 
Vocational Agriculture Agricultural Education Department 
Jackson, Mississippi Mississippi State University 


By INTRODUCTION 


The mention of off-farm agricultural occupations training as a function 
of secondary school vocational agriculture does not imply that the emphasis 
will be lessened in teaching individuals who are preparing to farm or to 
pursue an on<farm occupation. Moreover, to attempt to structure vocatic.al 
education programs in agriculture without focusing attention on occupational 
training in farming would be worse than folly. We have evidence that 
skills and subject matter learned in courses designed for farmer training 
ofe basic to entering many of the off-farm agricultural occupations. Some 
observers have pointed out that up-grading farming (production agriculture) 
by the establishment of adequately trained intelligent individuals on 
economically sound farm business units is basic to the need for offering 
training in off-farm agricultural occupations. Indeed, we can be sure that 
without profitable agricultural production, there will be no farm-based, 
related, or agribusiness occupations. Dr. Milo J. Peterson, Head, Depart- 
ment of Agricultural Education, Uaiversity of Minnesota, and done of the 
Nation's foremost advocates of farm management teaching in vocational 
agriculture courses, has champoined this concept for years. 

The extension of vocational agriculture instruction to off-farm agricultural 
occupations will necessitate an extension of our thinking.concerning the supere- 
vised experience phase of the vocational agricultur2 program. The following is 
taken from an article written by Dr. Milo Peterson.* “,..In considering a tran- 
sition from “supervised farming" to “supervised agricultural practice” four es- 
pe Sentials may be postulated. They are: (1) mastery of principles and practices 

~— ‘¥Peterson, Milo J., An Approach to Training for Agricultural Occupations, 
The Visitor, Volume XLIX, July 1962, Ag-Ed. Dept,, University of Minnesota, 
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in mechanized agriculture and farm mechanics, in agronomy and soil.science, in 
animal ecieace, in management and marketing, and in other agricultural discie . 
piizes; (2) making the farm of other agricultural business atid the home more 
convenient and pleasant places in which to live <ad work; (3} financial self-re- 
liance including the ability to manage money and credit wisely through earning, 
caving, Investing, record keeping, and maintaining sound credit; (4) production 


aad marker ins of crops, livestock and livestock products or services and comnodi-~ 


tins utilized in agriculture. 


Preparation for entrence into the related occupations must evolve from a de- 
gree of education in the science and teclmology of modern farming. -Only after 
training and experience in the basic occupation of farming will a student have 
the insight and understanding to "relate" the related occupation to. farming in 
proper perspective. This suggests that specialized study and work experience ila 
the snoeen related occupation may be introduced during the junior end/or serict 
Yearse 

This approach appears to have certain advantages over vocational agriculture 
programs ag presently structured. It provides an opportunity for the public 
schools to more effectively serve students interested in all aspects of modern 
agricuiture.e. It does no discriminate by either place of residence or sex; su- 
pervised agricultural practice programs may be appropriately planned for beys and 
girls whether they reside on farms or elsewhere. It recognizes the interdeven-~ 
dence between modern farming and related occupations resulting from the dramatic 
proliferation in aumber and kind of purchased inputs utilized in farming tocay. 
It provides fcr occupational mobility in the preparatory stage of vocational. 
education. Finally, it creates, by deliberate planning, a link betweer. high 
school and post-high school education whether it be at the voce?.onal~techaical 


or collegiate level." 


The responsibility for meeting the training needs for individuals who may 
work in the diversity of off-farm agricultural occupations is now placed upon 
vocational agriculture. It is the responsibility of vocational agriculture to 
serve all segments of the agricultural economy. 

The material in this publication is to be used as a guide in extending vo- 
cational agriculture instruction to meet the needs of those preparing to work in 
off-farm agricultural occupat... . It is hoped that it will help answer ques- 
tions which usually come up when a voeag teacher starts planning for expanding 
his program of instruction. School dfMinistrators, school counselors, personnel 
of business establishments, members of the advisory committee as well as the vo- 
cational agricultural teachers should find this material helpful in bringing a- 
bout a correct understanding of the expanded program of vocational agriculture 


instruction. 
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Name 
Ashley 
Bounds 
Brinson 
Cain 


Conlee 


Dowell 
Gammage 
Harmon 
Hodges 
Johnson 
Knight 
Owens 
Rutledge 
Sones 


Webb 


PARTICIPATING PERSONNEL 


t 


School 
New Hope 
Newton 
Purvis 
Hollandale 
Myrtle 
Carthage 
Cleveland 
Lucedale 
McAdams 
Madison-Ridgeland 
Nettleton, 
Canton 
Sumrall 
Wiggins 
Lumberton 


Louisville 


CONSULTANTS 


Department of Horticulture: 
Dr. Clyde Singletary, Head of Department; Professor W. C. Gordon; Professor 


Coy Box; Professor Ed C. Martin, Jr; Mississippi State University; State 


College, Mississippi; 39762 


Vocational Agriculture Teachers 


Address 
Rt. 4, Columbus 
Newton 
Purvis 
Hollandale 
Myrtle 
Carthage 
Cleveland 
Lucedale 
McAdams 
Madison 
Nettleton 
Canton 
Sumrall 
Wiggins 
Lumberton 


Louisville 


39704 
39345 
39475 
38748 
38650 
39051 
38732 
39452 
39198 
39110 
38858 
39046 
39482 
39577 
39455 
39339 


Mr. Robert Callaway; Callaway’sYard and Garden Center; Jackson, Mississippi; 
39205 
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Consultants Continued: 


Mr. Thad Caraway, Executive Director; Mid-South Farm Equipment Association, 
Ince; Memphis, Tennessee; 38100 


Mr. Mike Dickerson; Mississippi State Highway Department; Roadside Development 
Section; Jackson, Mississippi; 39205 


Mr. James Fisher; Fisher's Nursery and Garden Center; Hattiesburg, Mississippi; 
39401 


Mr. Archie Pearson; Pearson's Nursery; Indianola, Mississippi; 38751 


Mr. Claude Sampson; Secretary-Manager; Deep South Farm and Power Equipment 
AssoCiation; AiZexandria, Louisiana; 71302 


Mr. Jack Westbrook; C. W. Stuart Company; Columbus, Mississippi; 39701 


Nr. John Taylor, Lowndes County Federated Cooperative, Columbus, Mississippi; 
39700. 


ir, J. K. Morgan (retired), Oktibbeha County Federated Cooperative, Stark- 
ville, Mississippi; 39759 


Mr. sxermit Sbuckley, Associate Extension Horticulturist, Mississippi Cooperative 
Extension Service, State College, Mississippi; 39762 
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SECTION f 
THE FURPOSES AND JUSTIFICATION 
OF VOCATIONAL AGRICULTURE 
INSTRUCTION IN OFF-FARM AGRICULTURAL OCCUPATIONS 

The primary aim of the off-farm agricultural occupations training program 
is to provide classroom instruction and supervised experiences for individuals 
enrolled in vocational agriculture courses preparing to enter off-farm agri- 
cultural employment. 

In the past, vocational agriculture has not openly structured training 
programs designed to prepare individuals to work in off-ferm agricultural 
occupations. This was due primarily to stated policies interpreting the 
intent and purposes of the Smith-Hughes Law as passed in 1917. The 1953 
Vocational Education Act removes any doubt concerning the legal restrictions 
on the scope of training which may be given in training for any agricultural 
occupation. 

The following quotation is taken from the Occupational Outlook Handbook, 
1961 Edition, United States Department of Labor. “. , . The number of farm 
workers has declined, but there has been a sharp increase in the numbar wao 
work off the farm in jobs closely related to agriculture. These include the 
workers in feed mills, fertilizer plants, the farm machinery industries, farm 
supply stores, food processing plants, and many other businesses that process, 
distribute, or transport farm preducts and farm supplies. This whole complex 
of activities on and off the farm is often called “Agri-Business", It has 


remained a relatively constant proportion of the total economy. The totai 
ole 
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mumber of trained persons needed in fields related to egriculture is constent- 
ly rising..." 

A partial list of some of the agricultural occupations not considerd 
farming or ranching is given in Appendix KX. It is realized that this list 


represents a diversity of knowledge and skilis. Moreover, it is inconceivable 


that training for all of these occupations would become a par? of any single 
vocational agriculture program. Eack teacher contemplating off-fara agricul- 
tural occupations training programs should evaluate the need for such programs 


before attempting to initiate such training. 
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SECTION If 


ADVANTAGES OF EXTENDING VOCATIONAL AGRICULTURE 
INSTRUCTION TO OFF-FARM AGRICULTURAL OCCUPATIONS* 


To The Student 


Provides an opportunity to become trained for a payroll occipation while 
completing the requirements for a high school diploma. 

Helps in the choice of occupations in agriculture other than farming. 
Arouees the student's interest in the field of asriculture az a whole, 
Provides supervised training on the job under actual workins conditions. 
Helps provide an opportunity for students to make an i.telligent ci-vice of 
their life's work. 

Lends encouragement to stay in school until graduation. 

Prevides opportunity to receive individual instruction in the chosen field 
of incerest at a relatively low cost. 

Develops definite work habits, attitudes, and responsibilities, 

Offers opportunity to realize the necessity of cooperation with others. 
Offers opportunity to learn the technical information of a trade as weli 
as the manipulative skills. 

Provides a foundation for post~high school studies. 


Provides opportunity to establish a reputation on the job through expec. «ne 
rience. 


*Most of these were taken from Handbook for Developing and Operating Agri- 
cultura] Occupations Programs, Colorado State Board for Vocational Education. 
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6. 


7. 
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9. 
id. 
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Motivates interest in other school subjects. 


It will help students to get a higher beginning wage. 


To The School 
Helps meet the training needs of the community without over-training for 
any one trade or occupation. 
Provides a terminal course for students who do not continue their education 
beyond high school. 
Increases community interest in schnol activities and causes the school 
administration to see vocational agriculture in a broader sense, 
Promotes good Preves relations between the school and community. It will 
bring new clientele into the yorag program; namely agricultural business- 
MEN 
Offers a program for a schocl to place its graduates in payroll occupations, 
Provides Opportunity for the school to cooperate in other fieids of agri~ 
culture. 
Lessens the disciplinary problems at the school and the drop-out problen. 
Provides opportunity for school to share in decreasing the number ¢f un- 
employed. 
Provides a qualified staff member to assist in vocational guidance work. 


Helps in the establishment of young and adult farmer classes. 


To The Employer 
Provides opportunity to increase the interest of young people in the field 
of agriculture in which the employer is established. 
Employers have an opportunity to have direct contact with the schceol pro- 


grame 
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3. Provides a selection of future employees who are interested and qualified 
for the field in which the employer is engaged. 

4. Trainees may be able to take over when key men ate sick, on vacation, etc. 

5. A better trained emplcyee is avaiiable. 

6. Trainee efficiency and alertness is maintained and increases through the 
counsel and cooperation of the agricultural occupaticns teacher~-coordi~ 
nator 

7. Helps reduce training problems and expenses 

8, Increases efficiency of regular employees and nskes them more alert, 

9, Offers opportunity to participate in an educational enterpzise which has 
not seen availabie before. 


10, Enables employer to receive more direct returns from schoo! tax doilars. 


To The Community 
1. Encourages young people to remain in the community after graduat:o:i. 
2. Improves economy by providing additional income to the citizens of the 
comnunity. 
3. Helzs improve citizenship in the community. 
4 Lessens the unemployment problem. 
5. Promotes closer cooperation between the school and community. 
6. Heips to eliminate the idea that everyone must get a college degree in 


order to get a good and satisfying job. 


Summary 
The advantages that have been suggested probahly do not include all that 7 
might possibly come as a result of an extended program of vocational agri- 
culture. This is not to imply that each advantage listed would be applicable 


5< 


in each school and community. Since each student, training center, school, and 
community may differ due to the nature of the agriculture occupations program 
offered, it is natural to assume that the particular advantages to those con- 


cerned will also differ. 
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SECTION III 


OUTLINE OF STEPS TO TAKE IN INITIATING AND ORGANIZING OFF<FARM AGRICULTURAL 
OCCUPATIONS TRAINING PROGRAMS. 

1. Teachers of vocational agriculture should become thoroughly familiar with 
all sections of this publication; then acquaint school administrators and 
other school officials with possibilities and potentials of such a program. 

2. Contact State Supervisor of Vocational Agriculture for assistance in-in~ 
itiatiug any off-farm agricultural training program. A member of the ... 
state staff will meet with the local school officials to explain the 
State's reimbursement policies and standards and provide any other avail-~ 
able service which the local school may desire. | 

3. Mseke a detailed survey of tne school service area fo> potential employuent 
opportunities in off-farm agricultural occupations. 

4. I£ there is a significant need, and potentials exist for off~-far-: agri- 
cultural occupations training programs. set up an advisory conmittee. 

(See Section IV B for suggestions in setting up advisory connittee). 

5. With the assistance of the advisory committee get the school board to 
adopt the proposed program as an intergal part of the public school voca~ 
tional agriculture program. Formulate and adopt necessary regulations, 
policies, and standards as an operational guide for the prcsram. 

6. The public should be informed (through adequate public relztions coverage) 
about the program and its potentials. (See Section IV C for suggestions 
in informing the public about the program). 

7. Develop training programs for the occupations in which training is to be 
offered and select training sites. 


ojJ~ 


8. 


9. 


19. 


Select prospective trainees and acquaint trainee and parents with the off« 
farm agricultural occupations program. 

After trainees have been selected, establish a detailed understanding 
among the trainees, parents, training site, and the school as to what reg 
wiations ect., will affect the cooperative-work experience phase of the 
off-farm agricultural program (this will require that written agreements 
be executed). 

Evaluate on a continuous basis the progress made by off-farm agricultural 


occupations trainees. 
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SECTION IV 


DETAILED PROCEDURE IN GETTING THE OFF -FARM 
AGRICULTURAL OCCUPATIONS TRAINING PROGRAM STARTED 


A. Study The Community 


One of the first and most essential things to do in inaugurating off-farm 
agricultural occupations training programs is to survey the area to determine 
opportunities for employment in off-farm jobs in which agricultural skills and 
knowledge of agricultural subjects are essential or helpful in successfully 
performing the cuties of the, job. 

If a vocational agriculture teacher has been in the community for any 
iength of time, he should be familiar with most of the agricultural firns, bus- 
iness establishments, and agricultural organizations. Where there is dcubt 
about the completeness or accuracy of his knowledge, the vocational agriculture 
teacher should get assistance. There are several sources of occupational in- 
formation available to the vocational agriculture teacher. In the large metro- 
politan areas, perhaps the most readily available source of age-related business~ 
es is the yellow pages of the local telephone directory. However, it must be 
recognized that not all ag-related businesses are listed in the yellow pages of 
the telephone directory. Other sources such as local civic clubs, iocal 
chambers of commerce, local employment security office, and professional 
organizations will be available in making a complete list. 

After the list of agriculturally related businesses, organizations, 


agencies, etc, has been completed a survey from should be developed for 
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obtaining occupational job titles and training possibilities from the estab- 


lishments listed, The form shown on ppell-i3 is an acceptable form to use in 


making the survey. 
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School 


SURVEY FORM 


Taterviewer 


I. 
A. 
B. 


Cc. 


D. 


E. 


F. 


Date of Interview 


EMPLOYMENT OPPORTUNITIES AND POSSIBLE. TRAINING CENTERS 
IN AGRICULTURAL OCCUPATIONS O7HER THAN FARMING 


Company, firm, organization, or agency 


Name of company, agency, etc. 


Address County 
Name of person interviewed 
Telephone: Area code __Number. 


Position of person being interviewed 


——__t+« Owner ee 
__..__2¢ Owner-manager ____0 
___._3» Manager (hired) - __—_-/¢ 
____._4e Personnel director 8. 


Sales manager 
Office manager 
Supervisor 


Other 


Main functioas of company, firm, orgarization, or agency. 


« Sales (retailing) 


2. vervices 


3. Purchasing 


e Manufacturing 


5. Governnent (Federal, 


state, or local) 


Major products, services, ete. (specify) 


elle 


6. Processing 
7. Wholesaling 
Transportation 

9. Finance, insurance,etc. 


0. Other 


It. 


i ae Ss as 


G. Percentage of business agriculturally oriented 


Te ee ee 


H. Year this business or service was established in this locality 


I. Is there a labor union in the firm? 


Employees 


A. Total number of employees (including owners) 


B. Present job titles of employees 


Employees in each job title 


Full-time . Part-time 
No. Employment No. Employne7t 
M UF Level* *M OIF Level* 


C. What new job titles are foreseen in this firm in the next five years? 


Job titles 


Number of Enplovment 
Enplovees Levei* 


=o =D 


D. In reference to company policy, can this firm hire high schoni age 
persounel? Do you have a minimun wage? otf so, now 


much? 


*Level of employment code 
i. Professional 


4, Supervisors and foreman 
7. Skilled 


2. Technical 3. Proprietors and 
m managers 
5. Sales 6. Clerical 
8. Semi-skilled 9¢ Service(unskilled) 


“12—- 


“BE. Who makes the decision as to training needs? 


III. Procedure for hiring employees 
* A. ( ) Use State Employment Service 
: B. ( ) Use College Placement Service 
Cc. () Use high school principals or superintendents 
D. -‘( ) Advertise vacancies 
E. () 


IV. Pre-employment .educational program believed to be most beneficial to 
those who might work with company, firm, or agency (Check one) 


A. ( ) General high school education with courses ia basic principles of 
é2ricuiture, supplemented with directed work experience in pro- 
éuction agriculture cand agricultural mechanics 


B. ( ) Special courses in vocational education to develop needed manual 
skills to work in a variety of agricultural occupations 


C. {() Specia? technical training beyond the high sciool level tc be pro- 
vided by technical institutes or junior colleges 


Dd. ( ) A college degree with suitable major for working with company, 
firm, or organization 


E. () 
Vi. Company's, firm's, or agency's willingness to cooperate in providing 


supervised work experiences for prospective employees who ere enrolled in 
vccational agriculture training (Check one) 


A. (>) Not willing 


Be () Employ students for specific jobs during periods when school is 
not in session 


C. () Employ students for specific jobs on a part-time basis during the 
school year 


D. {( ) Allow students to work a few hours each day in specific jobs on 
a@ non=pay basis durirg the school day 


E. () 
«13. 


VI. Company's, firm's, or agency's ‘willingness to assist in prepering suit- 
able training programs for ir.’ividuals to enter specific job titles 
(Check all that apply) 

A. () Not intereste: 


Be (€) Will work with school personnel in prepering training prograns 
for specific job titles 


Cc. ¢) will release key employees to give special: ized instruction to 
trainees when requested by the regular teacher 


D. () Will allow students to come to company, firm, or agency for spe~ 
cial instruction by your personnel 
After the surveys are made, summarized, and evaluated, and it is decided 
that there is ample evidence that there is need for off-farm agricultural occu- 
pations training programs, an advisory committee should be appointed to help 


in further activities of getting the program started. 


B. The Vocstional Agriculture Advisory Comittee 


A local vocational agriculture advisory committee can help in givirg ef- 
fective direction to off-farm agricultural occupations training. Such 6 con- 
mittee can provide a useful link between vhe activities of the s-hool and the 
epvticultural business interest of the commnity. It mst be kegt in miud that 
the function of the advisory committee is to advise and council with school 
personnel in educational programs. The administration of any school p-ogran 
must renain with the school board. In some situaticns the locai schooi board 
may act as an advisory council. Thig¢, of course,wili depend on tre composition ° 
of the board. 


ewe 


Purposes of the Advisory Committee, 
1. To secure ideas and advice of representative key people in agricultural 


businesses in the school district. 


ol4e 


2. 


4. 


Se 
6. 
7. 


To help study community situations and determine community ideas. 


To clarify the relationship of the vocational agriculture department 
with the comnunity. 

fo explain the vocational agricultural program to the public and help 
improve public relations. 

To cooperat:: with the teacher and give him encouragement and support. 
To help evaluate the work of the agriculture department. 


To serve as a sounding board for advice on-progran ometaring procedure, 


Advantages of an Advisory Committee. 


l. 
26 
3. 


4. 
5. 
6. 


Provides a iink between the school and community. 

Gives prestige to the school, community, and vocational program. 

Gives the school an opportunity to explain the ckjectives of the total 
educational program. 

Brings about a closer relationship between management and labor. 
Provides an opportunity to study the real training needs in a community. 


Provides a sounding board for new ideas from many sources. 


Functions to Be Performed By Advisory Committee. 


1, 
2. 


8. 


Assist in the selection of training centers. 

Rende. aervices in developing employment opportunities. 

Assist in setting stand2rds for trainee selection, 

Give advice on development of instructional material. 

Provide guidance in wage and hour problems. 

Help publicize the program. 

Recommend local tzaining standards on a cooperative basis between 
training stations and school. 

Render services in conducting community surveys. 
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: 9. Assist in the selection of subjects, course content, and the determina- 
t 

tion of emphasis that should be included in the training plans, as well 

7 as resource personnel for related classroom instruction 


Qualifications O£ Committee Members. 


1. Members should be well-known leaders in their occupational field. 


2. They should express an interest in the problems of the school system. 


labor, agriculture, and public, 
4& They should have the necessary time to devote to committee work. 


3. They should be representatives of the general opinion of: management, 
5. They should not be persans who will exploit the work of the committee 


for their own personal benefit. 


nw Paee.sen 


Size Of Comittee. 
1. A good working committee should consist of seven to twelve members, 
depending upen whet is considered as an effective size “or the job to 
be donee It is suggested that the members be representztive Gt the 
' following: 


EBUCATICN: 
i Superintendent | 
§ Principal 
| Guidance personnel 
Teacher-Coordinator (If one is employed in the schon2) 
Vocational agriculture teacher ( ex officio menber ) 


BUSINESS: BUSINESS-ED. PERSONNEL 
Chamber of Commerce. 
Civic or professional clubs 
Ag. business-owners, managers, etc. 
Ag. association personnel 


LABOR : 
Organized labor (If present in the community) 


NEWS MEDIA: — 
Local editor, local radio manager, etc. ~~ 
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How To Appoint (Suggestions), 

1. Involve the superintendent of schools and the school board. Go over 
the list of prospects and ask them to assist you in making the selec- 
tions. | 

2. The superintendent can then send out a letter explaining the purpose of 
the committee to those selected to serve. He can also give the time 
and place of the first meeting. 

Term Of Appointment. 

About one-third of the committee should be appointed for a one-year tern, 

one-third for a two-year term, and one-third for a three-year term, All sub- 


sequence appointments should be for a three-year term. 


C,. Informing The Public 

Correct public understanding of the program is essential if we expect come 
plete public support. The first phase of informing the public about the off- 
farm agricultural occupaticss training program is to publicize the objectives, 
benefits, and operating procedures of the ae ali public relations media 
available in the area should be used, In many situations this will involve the 
newspapers, radio, and television. In addition, the teacher of vocational agri- 
cuiture and others interested in the program should cos parts on the programs 
of civic clubs, chamber of commerce meetings, P.T.A, meetings, etc, After the 
program is in operation, the vocational agricultural teacher-coordinator should 
keep the public informed so that their interest and support is kept at its 
maximum. 

There should be a follow-up story about the program. For example, if the 
press -s used to announce that the school has inaugurated an off-farm agricul- 
tural occupations training program, 2 news article should follow within a ae 


Y ‘al7o,, 
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reasonable perarh of time, giving enrollment, saat vial! and other in- 


formation of interest to the general. public... 


CAUTION: | Do not “ballyhoo" ‘the off+-farm agricultural occupations training pro= 


_ gram. Do not mislead the public into expecting that this ——- is a guarantee 


ew 


for sod jobs, or that’ it is ‘replacing.the farmer-training program. All of your 
public relations activities should adhere to school policy concerning the release 
of information. 

The following example of a skeleton news story may be helpful in construct- 


ing news articles. All news stories should be adapted to meet local conditions. 


FOR IMMEDIATE RELEASE 
Off-Farm Agricultural Occupations Training Program ; eos eae he, ake Be 


Mr. John Doe 
Yocational Agriculture Instructor 
Yaion High Schoo! . 
Introductory Article 
A new on-the-job training. program for high school students will be launched 


this fall at High School, according to . 


Siveriatendsat of Schools. 

An off+farm agricultural occupations curriculum has been developed dy 

| a: » vocational agriculture teacher. This progzam will 

give some students an opportunity. to spend some time in on-the-j<b training 
with locai agricultural business and industrial firms during periccs wrea they 
are not in school. In some cases they may spend part of their sckool time 
under supervision with an employer in the training center. | 

Trainees who qualify for cooperative occupational training will be enrolled 
in Pe high school courses, including one period of related instruction, 
during which time they will study information related to their particular on- 


the-job training. They may spend some time each weekday on the job, learning 
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the skills and management practices involved, under the guidance of a skilled 
a instructor selected from the firm in which the trainee is working. 

The off-farm agricultural occupations training program is designed to 
offer training to all high school students who have an interest in an agricul- 
tural occupation: other than farming or ranching. Without such a progrem we 

‘ are not realizing the full potential of the vocational agriculture department. 
Such training can lead to in-school employment and immediate employment after 
completion of their high school program. 


A survey recently conducted indicated there are age-related 
(Number) 
businesses in the area. of these 
(town) (Number) ‘~ 


teve indicated an interest in taking student trainees. The off-farm agricule 
tvrel occupations program was provided for by the Vocational Education Act of 
1°63. 
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SECTION V 


ORGANIZATION OF COURSES 


The present plans for the inclusion of the off-farm agricultural occupa- 
tions training phase of vocational agriculture in Mississippi are primarily for 
high school junior and senior students, (ehicdsand featehepeay vocational agri- 
culture) and post-high school students, We have no intention of de-emphasizing 
vocational agriculture for ninth and tenth grade students. Indeed, it is here 
that the basic scientific principles of modern farming of taught and experienced. 
Moreover, it is in these two grades (9th and 10th) that the student is given 
vocational guidance, broad-fields instruction and supervised experience in fun- 
dazentals of preduction agriculture which is essential or helpful in pursuing 
mauy of the off-farm agricultural occupatiorS and absolutely essential for ef- 
fercively studying agricultural technology as it is applied to modern farming 
und ranching. 

Perhaps we will find that in many of our secondary school districts there 
will.not be a sufficient number of off-farm agricultural occupations job op- 
portunities to justify organizing the program into separate classes with a 
separate teacher, curriculum. etc. Therefore, it will be necessary to teach 
these students in the same class with students studying production agriculture, 
using individual and small group instruction to meet the needs of students in- 
volved. However, where the need justifies, separate classes and curriculums 
with a special teacher may be organized. . Procedure for doing this will need 
much study. 

The diagram of courses in vocational and technical education in agriculture 
in secondary schools on page _21_ shows how the course. organization for most of 


our schools.can develop. 
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DIAGRAM OF COURSES IN VOCATIONAL AND TECHNICAL EDUCATION 
IN AGRICULTURE IN SECONDARY SCHOOLS ~~ NISSISSIPPI 


FIRST YEAR 


SORT L OPI 
BASIC PRINCIPLES OF PRODUCTION AGRICULTURE 
‘BASIC PRINCIPLES GF AGRICULTURAL MECHANICS 
DIRECTED SUPERVISED EXPERIENCE 


AGRICULTURE 
BASIC PRINCIPLES OF AGRICULTURAL SiECHANICS 
UIRECTED SUPERVISED EXPERIENCE 


THIRD YEAR 


OCCUPATIONAL CHOICE it OCCUPATIONAL CHOICE 
PRODUCTION AGRICULTURE. (FARi hie AGRICULTURAL EUSIAESSES, ET 


C. 
AND PANCRTG - OFF-FARM ACK CULTURAL. OCCUPATIONS 


AND Ra CiLile AGRICULTURAL PROCESSING Aad DISTRI- 
SBF CULTURAL ECM ICS LUTION 


LIFECTED SUPERVISED EXPERIENCE AGRICULTURAL iiECHANICS 
DIRECTED SUPERVISED EXPERIENCE TRAIN~ 
__ING I SPECIALIZED OCCUPATIONS 


FOURTH. YEAR 


* 3 “Po . 
AGRICULTURAL PROCESSING AuD OISTRI- 
. BUTION . 

AGRICULTURAL HECHANICS 
DIRECTED SUPERVISED EXPERIENCE Ii: 
SPECIALIZED SECUPATIGS 


Ris BUST aA suid 
AGRICULTURAL PRODUCTION (FARKIEG 
AnD RACHING) 
AGRICULTURAL HECHANICS 
GIRCCTED SUPERVISED EXPERIENCE 


TECHIOLOGY , PROCESSING AilD DISTRIBUTION, 
ADVANCED AGRICULTURAL MECHANICS . |.; TECHNICIAN LEVEL 
FART: GUSINESS HANAGEMENT : DIRECTED SUPERVISED EXPERIENCE IN 
DIRECTED SUPERVISED EXPERIENCE — o.fex - SPECIALIZED OCCUPATIONS 
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First Year-basic principles of production agriculture, with primary emphasis on 
basic principles of plant science, animal science, agricultural mechan- 
ics, exploring agricultural opportunities, etc. In addition there 
must be directed work experience on a farm, or in an agricultural oce- 
cupation legally permissable. (see Appendix for legal restrictions) 


Second Year-coatinued study of basic production agricuiture, expanding to basic 


principles not taught: in the first year. OQur state program of the 
scop? of basic principles to be taught in vocational agriculture is 
outiined in "Ihe. Teacher's Handbook for Vocational Acriculture.“ 
It is mandatory that there be directed or supervised werk exparience 
provided for each student enrolled. 
naird Year-at the beginning of the third year, those who remsin in vocational 

agricizture would begin a more intensified type of tra’cing. For 

| the must pert, third-year students will be Junicrs, It is st this 

time that teachers begin guiding the student iro more cpyecific oce 

cupational training, whether this be for production asriculture, or 


for an off-farm agricultural occupatior. 


rst sn ene ot La 
. 


It is anticipated that two types of training courses will be offered: 

| A. The vocational agriculture course for those preparing to farm or work 

| in production agriculture.fhis program will give more emphasis to ag- 

| ricultural practices, advanced technology, farm management and agri- 

: cultural mechanics. The ewphasis will be on the developa:nt of abil- 
ities necessary for successful operation of a modern far, or ranch. 
The enrollees for this course will be those who are definitely on their 
way to an.estéblishment in farming or ranching, or who ar2 preporing 
to continue their training in farming beyond the high school. Supere 
vised experience on a farm is essential for successfully completing 


the course. 
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B. Specialized agricultural training programs for employment in off-farm 
agricultural occupations which require knowledge and skills in agri- 
cultural subjects. in most situations, it will not be feasible to 


have a separate class for each occupation. Every effort will be made 


to cluster the occupations around units of subject matter. In some 
occun2tions.the.units in production.agricuizure and ‘units in. of f+farm 
o¢cupatiorscan be taught in the same class, This would be especially 
true in agricultural mechanics. 

The biggest difference in the training programs will be brought 
about by the differences in the supervised experience programs. In 
the third year class, all the students would have developed a su- 
pervised work experience program. The kind and extent weuld be 
governed by the occupational objective. One group may have suser- 
vised farm experienced programs, or farm placement for e::nerience 
much as we have had in the past. Another group would have supervised 
work experienced programs in off-farm agricultural occugaticas of their 
choice. It is conceivable that the group of students who are lookirg 
to schooling beyond the high school could have a supervised work ex~ 
perierce program in aericalcuve with professional agriculture workers, 
. For example, if a student definitely planned to be a veternarian or 2 

veterinary technician, he would have a work experience pzogram with 
the locel veterinarian. 
Making arrangements for supervised work experiences in-off-farm 
agricultural establishments is discussed in detail in Section VIII. 
Fourth Year-the fourth year is to be a continuation of the t (rd year with in- 
creased emphasis on business managements and advanced technology. 


Post-Secondary School-a post-secondary school program. in vocational and teckni- 
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cal agriculture is being developed in our Mississippi 


Junior College system. Post-secondary training may also 
be given at secondary schools. This is in keeping with 
the State plan. 

In all of the foregoing courses, supervised work experience will apply, 
whether it is on the home farm, placement for farm experience , school lab- 
oratories, cooperative work experience, job Mecaianes in agricsitural estab- 
lishments, or other work experience programs which can be helpful to the stu- 


dent in reaching his occupational goal. 


DEVELOPING COURSES OF STUDY FOR TRAINING IN 
ORNAMENTAL HORTICULTURE OCCUPATIONS - 


There are various types of ornamental horticulture training programs which 
ean be develoved and carried on as a phase of the vocationc: agriculture program 
sf the secondczy school. ‘These programs may vary in lengrh from two tc fcur 

iH or more years, depencing upon the needs and interests of the students to be 

| secved. 

' In Mississippi it is not contemplated that we will have courses designated 

| as horticulture = for first year, horticulture II for seccnd year, etc. It 

will be racalled that the diagram of courses in vocational agriculture shows 
first year and second year agriculture. These two years are to be introductory, 
exploratory, and preparatory in the broad fields of basic production agriculture. 
However, those who show an interest in preparing to enter tzrainirs for uorti- 
culturs! occupations shouid be encouraged to carry out supervised experience 
programs relating to ornamental horticulture even during the first and second 


ycars of vocational agriculture. 


THIRD AND FOURTH YEARS, OR ELEVENTH AND TWELTH GRADE CCORSES 


The suggested areas of instruction and training activities for eleventh and 


twelth grade, or thicd-and fourth-year vocational agriculture outlined is ra- 
ther comprehensive, it is suggested that the vocational agriculture teacher, in 
consultation with an advisory committee and the school administration, use 

these suggestions as a guide in determining those areas of instruction and 
training activities that fit the local conditions. It is not expected that 
every local program would include all areas of instruction listed unless the 
local program or circumstances warranted giving some attention to each of them, 
The opportunities for field experience will, in most cases, be the determin- 


ing factcr in what areas to include in the course of study. In any event, 


practical judgenent will have to be exercised by the teacher in determining 


what to teach. 


SUPERVISED WORK EXPERIENCE 

In addition to instruction given in the classroom and laboratory, each 
trainee is required each year to carry on an approved supervised work experi- 
ence program, The Mississippi Stete plan for vocational education, which is an 
agreement between the Mississippi State Board for Vocational Education and the 
U.S. Cilice of Education, requires that the number of hours devoted to werk 
experici:ce shali not be less than that devoted to the in-school vocational 
instruction. The supervised work experience may be carried on during time 
school is in session or when school is not in session, In some cases it might 
be advar-tegeous to permit the trainee to obtain scme of his supe: vised tork 


experience at a school land laboratory, a nursery farm, a greenhcuce on the 


school campus, outside regular class hours. This is presupposing that these 


facilities can be provided cn Or near the. echoel camps. 
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Ornamental horticulture as used herein refers to the production, care, 
management, and macketing shrubs, trees, bulbs, turf grasses, flowers, etc. 
The instruction given is vocational agriculture and will be’ an integral part . 
i Cha etodenke" coiCacolam Leading tomacd A-eacadaty achool diplamas 

For students vho can not, for one reason or another, keep pace with those 
m the regular vocational agriculture course, a special course for the appro- 
ectite level of training may be ‘offered. Where such a situation exists, the 
vocational agricultural teacher should contact the State Superviscr of Yor 


cational Agriculture for directions. 


ORNAMENTAL HORTICULTURE OCCUPATIONS 
The course of training in ornamental horticulture cutlined fn this sece- 
tion will prepare individuals for entry jobs with landscaze service ccrzanies, 
greenhouses, nursery stock growers, roadside and park main‘enance, etc. The 


level of achievement attained will be governed by the ability of the individual. 


Competencies Required to Succeed in Ornamental 
Horticuitural Occupations . 


A. As a beginning trainee 
1. Pleasing personality, able to work with others 
2. Good morals, honest, dependable 
3. Good attitude, willing to learn 
4&, Industrious, willing to work 
5. Dexterous 


6. Reasonable. amount of versatility, ability to adapt to changing 
situations 


7. Safety conscious 
26 


B. 


8. 
9. 


i. 
2. 
3. 
4. 


_ ae 
6, 


7. 


8, 
9. 
10. 
il. 


i2. 


Knowledge of basic plant science 


Knowledge of basic soil science 


_ As a trained employee 


(Numbers1, 2, 3, 4, 5, 6, 7, above) 

Some mechanical skills in using hand and power tools 
Reasonable functional knowledge of horticultural plants 
Ability to grade plants — 

Ability to read planting plaas 

Ability to care for plants and plant material 


Ability to plant, or set out, trees, shrubs, and other plants 
correctly 


Know proper use of fertilizer, mulching, preparation of soil 
Knew how to prune plants correctly = ~- 
Ability to design a planting plan 


Ability to recognize and control weeds (including chemicals) 


Ability to merchandize ornamental horticultural plants and supplies. 
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COURSE OF STUDY FOR ORNAMENTAL HORTICULTURE OCCUPATIONS 
(llth, i2th grades, and post-secondary) 


APPLICABLE TO TRAINEES WORKING IN 


hte tain = a Fo ee a . se 
cae ee ee ae ee ey ee ers e ~ 


AREA OF TRAINING ACTIVITIES Garden rGreen{Rd.- |Landsceving 
INSTRUCTION enter house] Side | Devel.|Main. 
Devel. 


|i 1, Exploring 1. Through investigation x |x x x 
| eceupations of the present situa- 
: in horticul- tion, decermine employ- 
a5 ture ment opportunities in 
2 horticulture, including 
7 salaries, working 
| conditions, etc. 


| : 
od 
2. Through visitation to 2 ix x x 
businesszs, etc., 
determine quaiifica- 
tions for entry in 
horticultural occupae- 
tions. 


3 


Through study 2nd x 
analysis, deter.:aine 
opportenities for 

g-ovth in horticultural 
cecupations, (Cczxelate 

with Section Ii, Area 

Cane; V in the Teachers 
Handbook. ) 


II, Ideatizy- 1. Use specimens to fam- 
ing horticultur- iliarize students with 
ah plancs «nd the common and scien- 
éachermin ing tific names of conmon- 
theade characte ly used horticul¢ural 
eristics plants. 


* 


2. Student make and bring x 
to class a collection of 
species of horticultural 
plants; identif: and 

note general characteris 


, } tics. 


3. Through field trips or x 
- : on-the-job training, 
familiarize student 
ZZ with important chare 
: acteristics of horticul- 
tural plants. ( size, 


——_ .- = 


“28- 


APPLICABLE TO TRAINEES WORKING IN 


AREA OF TRAINING ACTIVITIES Garden|Nur-| Greer Rd.- (landscaping 
INSTRUCTION ; Center jsery}] housq Side Pevel. Main, 
Devel. : 


color, shape, growth, 

habits, berries, flow- 

ers, special adaptae.. : 

tion, ) 

A, Trees, 

B, Shrubs, 

C. Herbacious, annuals 
and Perenials. 


III, Develop- 1, Through classroom pro- x x x x x x 
ing a landscape cecure and field trips, 

plan, (This area familiarize student 

to be for ad~ with the basic prin- 

vanced students ciples of lancscaping 

only.) for: a residence, in- 


cluding public, private, 
and service areas, same 
activities for parks 

and other public areas, 


Student r¢ad and inter- - 
pret blueprints of 
buildings. 


2 


3. Student make list of x x x 
errors in a home land- 


scape. | 
4, Student develop land- ; 


scape plan for a resi~ 

dence. 

A. Make ‘a sketch of ex- 
isting features, then 
draw to scale out~ 
lines of buildings, 
border lines, walks, 

drives, etc. 

54 B. Designate plants to 

be left or relocated, 


° 5. Make plantings accord- x 
ing to the landscape 
plan for a residence. 
6. Student develop other x 
landscape plan for: 
A. A neighbor. 
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j _ -« APPLICARLE TO_TRAINEES WORKING IN 
AREA OF TRAINING ACTIVITIES ~ {Garden|tur-|Green{Rd. {Zandscaping 
INSTRUCTION _ feenter;sery} house] Side tdaiaas lee 
| Devel. 


B. School. 
Cc. Church, ae 
D. Other, 2 . 


IV. Developing 1. Student, throvgh class- x x x 
and méintain- room end laboratory 
iug lawn and procedure, prepare soil 
turf-grass for lawn and turf- 
aveas. grass areas, 
A. Selecting sutiable 
Brass. . 
B,. Establishirg sod. 
C. Mainterian:2 of lawn 
and turf-grass areas 
(Fe: cilizinz, con- 
Croiling pest and 
diseases, and mow~ 
ing.) 
D. Watering. 


CREENYORSE 
V. Construct- 1, Through classrcom, Lab- 
ing and main~- oratory, ani field pre- 
taining horti- cedures, student engage 
cultural struc- in the following. 
tures and fac~ A. Select site for x x 
ilities,. greenhouse, 
B. Study greenhouse x x 
desions, 
C. Select materials — * x {. x x 
(plastic cr glass). ; . 
0. Select and instali x |.x x 
heating and venti~ 
lation system. 


E, Seiect and install x x x 
irrigation system, 
F. Select and install . x x % 


electrical system. 
3. Construction of greenag x x x 
house and installation 
of above systems. 


Maintenance of struc« x x x a 
tures and above sys- 


temé, 


4 


w “ 4 
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a i ee APPLICABLE ORKING IN 
AREA TRAINING ACTIVITIES Gardenl i re ae | Landacaping i 
INSTRUCTION - .. Center house jSide Devel. |Main. oe 

Devel’ 


LATH HOUSE 
1. Through classroom, labora- K {| x x x x 
tory, and field procedures, 
student engage in the 
- Lollowing: 
A. Select -site for lath 
: house. - . : 
B. Study lath house _ 
designs. : 7 
@) Select materials : 
for lath house. 
(2) Select and ‘nstall 
irrigation system. 
C. Construction of lath 
house and above systens. 
D. Maintenance of lath 
house and above systeus. 


VI. Selecting, 1. Through classroom, labora- fx [| * x x 12% 
preparing, and tory, and field proced- 

using growing ures, student engages in 

media. the following: 


A. Determine character- 
istics and suitabi- 
lity of various grow- 
ing media (ratio of 
materials. Ex. 1/2 
peat; 1/2 sand, etc.) 

B. Selection, perpara- 
tion, and use of grow- 
ing media. . 

C, Study of soil origin 
and composition and 
its importance as 
applied to production 
of horticultural plents. 

D. Determine suitability 
of various soils for 
gtowing horticultural 
plants. 

E. Evaluate and use ef - 

fectively soil conditionefts 
¥. Determine how soil 

structure effects . 

watering practices. 

G. Evaluate and use efe- 
fectively aoil mulches, 


e 3le 
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AREA OF 
LASTRUCTION 


YII, Propagate 
ing horticul- 
tural plants, 


“TRAINING ACTIVITIES 


H. Recognize and maintain 


1. 


VIII, Planting 1. 


a landscape 
plan. 


2. 


proper fertility Level 
(fertilizaticn) of 
plant growing media as 
required for good 
plant growth. 


Through classrcom study, | 


laboratory and field pro 
cedure, develop in stu- 
dent the ability to: 


A. Procuce verious plants 


from seed, 

B, Produce plants from 
cuttings. 

C. Procxce plants from 
layerage. 

D. Prepagate by budding 
ang zrafting. 

E. Seizct or build suit~ 
able propegating con- 
tainers and equipment 


Through classroom study 
e:.4 directed work exper- 
ience, each student dev~ 
elop the ability to se~« 
lect site end vrepare 
soil for setting plants 
(including fertilization 
soil test..> 
Through on-job-training 
each student develop 
skills as follows: 


A. Select suitable plants. 


B. Dig hole to proper 
depth and wiath. 

C. Place plent in hole 
and position it cor- 
rectly. . 

D. Fill hole with soil. 

E, Pack soil and other 
media, 

F, Wate: plant after 
hoie has been filled. 

G. Mulch plant. 

H, Other 
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APPLICASLE TO TRAINEES WORKING IN 
Garden 


ture Green /Re, 
Center {sery fhouse jside 
oe he : Bavel. 


: APPLICABLE TO Tf TRAINEES WORKING EN 
AREA oF Bar Ger ior ar cae seis § Weve steta™ ‘hb. RET ore ApAAs 


++ he me: 


INSTRUCTION TRAINING ACTIVITIES center i ery frouua fed sits [Tevel.|Mein. 


3. Through classroom study F 
and directed work exper~ 


ience maéutain..latid- i 

scape: 

A. Pruning, fertilization, 
mulching, and irriga- 
tion. 

3. Cultivating different 
plants. 


4. Through classroom study x 
and directed work ex- 
perience student will: 

A, Make a coiiection of 
bulbs, rhizomes, and 
corms suitable for 
gutting in a land- 
scape plan. 

B. Become familiar with 
principles and pro- 
cedures involved in 
planting by planting 
a collection of bulbs, 
rhizomes, und corms. 


IX, Controlling 1. Through classroom study, t 
insects and dis- laboratory procedure, 

ezses ia horti- and on-the-job training 
cuilturel plants. student will: 

A, Make collection and x 
identify insects 
harmful to shrubbery 
and flowers. Also 
identify diseases 
that attack horti- 
culture plants. 

B, Learn the effect of x 
various chemicals on 
different shrubs and 
flowers. 

C. Formulate various x 
spray solutions for 
insect and disease 
control, 

D. Make list of hazards x 
involved in use of 

chemicals. 


a Cr Ye eD 
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.” APPLICABLE TO TRAINEES WORKING I 


AREA OF see ee ae " Garden Nur=[Green|Roade | Lc ier sing 
INSTRUCTION TRAINING ACTIVITIES  Centér [sery|house side Devel, [isin 
0 evel = * 


E. Make a list of safety x x 
precautions to observe 
in use of chemicals,- 
F, Make contact with x |x x x x 
State Plant. Board to 
secure policies, and 
laws reguleting the 
control of ciseases 
in ornamental hore - 
ticultural nlants,. 
G, Practive insect and x x x x x x 
disease contol: on 
plants at home and 
on the job. 


X. Selection, 1. Through classroom pro- 
use , ard careof cedures, familiarize 
horticultural student with basic 
equipment. principles, character- 
istics, and ccst of 
varicus horticultural 
equipment, 
2. By cooperative arrange- 
ments and on-the-job 
experience, h2ve stu- 
dent learn to operate ane 
and maintain the Py 
following: 
A. Cultivating saad pasok: x 
B. Digging equipment. 
-C, Dusting and spraying x 
equ ipment, ‘ . 
D, Irrigating equipment, , 
E. Mowing and mulching x x x f «x x x 
equipment. 


° 


a 
* 
Ke 
BM 8 


# 
* 
+d 
* 
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XI. Harvesting i, Through on-the-job train-' 
and preporing ing familiarize students 
ornamen<al hore with the following: ; 
ticultural A. Balling and burlap- x 
plants for mar- ping field-grown 
ket. plants. 
B. Grading plarts. x [x x 
C. Labeling picnts by x x x 
their corrert name. ‘ 
= D. Caring for plants af- | x |. x x x 
ter balling and bur- 
lapping. 


=34- 


AREA OF se APPLICABLE TO TRAINEES WORKING JIN 
INSTRUCTION TRAINING ACTIVITIES arden| Nur-!Green|Rd, | Landscepi 
center! sery] house] sice | Devel. jMaine 
Devel 


E. Caring for plants in 
the marketing center, 
i. Canned piants 
2. Balled and bur- 
lapped plants. 
3. Preparing plants x. .1 x x 
for carry-over 
to next marketing 
season. 


4% 
* 


XII. Managing : .1. Through classroom study x x x 
ornamertel hor- and directed work ex- 
ticultural perience familiarize 
businesses. students with: 

A. The basic factors 
thet effect a horti- 
cultural business. 

B. The kind of basic 
records kept in a 
horticult:cal busi- 
NES>2Se 

C. Purchasing proce- 
dures usec in the 
horsicultu:al busie 3 
nNe€SS2S. 

D..Merchandizing pro- 
cedures for products 
and services. 

E. Types of business 
orgenizations in 
ornamental horticul- 
ture; for exemple, 
individual pro- 
prietorships, partner 
Ships, etc. 


2. Through classroom study 
and consultaticn with 
horticultura. business 
managers, familiarize 
student with: 


A. Insurance problems. x x x 
B. Source and use of x x x 
creait sources. 
C. Procedures used in x x x x x. 
hiring and managing 
employees. 
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INSTRUCTION. 


D. Business laws app- 
licable to horti- 

i cultural businesses, 
z E. Reporting and paying 
| federal, state, and 
{ 


| 
| 
ry . | 
, | AREA OF TRAINING ACTIVITIES 
| _ 
| 


local taxes, : 
Kinds of markets and 
marketing methods. 
Example, wholesale 
marketing, retail 
marketing, mail 
= order sales, etc. 
| G. Trade organizations 
| 
| 
t 
t 
i 


F 


and government 
agencies. 


~36- 


DEVELOPING COURSES OF STUDY 
FOR TRAINING IN AGRICULTURAL 
MACHINERY---SERVICE OCCUPATIONS 


There nee many different types of work in the broad area of agricultural 
machinery for which vocational agriculture instruction can make a worthwhile 
contribution. Agricultural mechanics instruction has been, over the years, 
an integral part of the basic instructional program for vobuttacal agricul- 
ture, 

In Mississippi the secondary school vocational agriculture program will, 
as it has in past years, give broad field-training in basic agricultural me- 
chanics which relates to the diversity of mechanical activities with which the 
modern farmer has to cope, The diagram of courses shown on Page__21 shows 
tnat we plan to continue as we are now doing, to teach basic principles of age 
gticulture: mechanics to first-and second-year students. It is realized that 
not ali of the basic principles of agricultural mechanics can be taught during 
these two years. However, it is the consensus of those who have given thougnt 
to the problem, that knowledge and skills in agricultural mechanics are essere 
tial preparation for those who are preparing to farm, and for those who will 
enter many off-farm agricultural occupations. 

Since supervised experience is mandatory in any vocational agriculture 
training program, it is usged that the teacher of vocational agriculture plan 
for and make extensive use of agricultural mechanics experience during these 
first two years, Opportunities carn be provided for supervised experience in 


agricultural mechanics on students* home farms, placement on farms as workers, 


in school shop, and agricuitural machinery and equipment dealer establishments. 


Sn 


(See Appendix A for legal limitations). In any case, a student who is anti- 
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cipating employment in agricultural mechanics-service occupations wiiti find 
this basic knowledge and experience useful. 
THIRD AND FOURTH YEARS, OR ELEVENTH AND TWELFTH GRADE COURSES 

Knowledge and skills needed by workers in agricultural machinery service 
occupations are varied. the degree of competency needed by individuals will 
also vary. The suggested areas of instruction and training activities oute 
lined for third-and fourth-year vocational agriculture is rather comprehensive 
and is more “han can be adequately taught ‘in two years. Perhape it will be 
advisable for the vocational agriculture teacher, in consultation with eecnoanal 
from the farm machinery iiacacey: to dsketaiue what can best be dealt with on 
each grade level, including post-high school. 


SUPERVISED WORK EXPERIENCE 
_ By and large the sapervised work expe tances for those in training to enter 
agricultural wechinery service occupations will be cooperative training programs 
worked out with farm eeeiincy dealers. More details concerning cooperative 
training programs are given in Section VI. 


AGRICULTURAL MACHINERY-SERVICE CCCUPATIONS TGAINING IS A PART OF 
THE TOTAL CURRICULUM IN THE SECONDsRY SCEOOL 


Agricultural machinery as used herein refers to tractors and power units, 
land preparation equipment, planting equipeent, cultivating or tillage equipment, 
harvesting equipment, and spraying and dusting equipment. 

The instruction given is vocational agriculture and vill be an integral 


part of the students’ curriculum leading toward a secondary school diploma. 
As in the case of mseny other fields of stvdy, there-vill be sone individuals 
who can not keep pace with others and aay be potential dropouts. For these in- 
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dividuals a special course for the appropriate level of training in agricultu- 
ral machinery occupations may be offered. Before taking action on such a 


course, check with the State Supervisor of Vocational Agriculture, 


AGRICULTURAL MACHINERY---SERVICE OCCUPATIONS JOB TITLES 

The course of training outlined here will prepare individuals for entry 
in the following job classifications: 

1, Agricultural machinery set-up and deliveryman. 

2. Agriculr al machinery mechanics. 

3. Agricultural machinery mechanics helper. 

4. Agricultural machinery parts man. 

5. Agricultural machinery service supervisor, ‘or shop foreman. 

6. Agricultural machinery assistant shop foreman. 

7. Agricultural machinery firm manager. 

The level of achievement attained will be governed by the persistence and 
ability of the individual. For many of those who finish high school, the tech- 
nical courses being set up at Jr. Colleges in agriculture machinery offers an : 
opportunity to further training in this field to attain a higher level of cor- 


petency, 


COMPETENCIZS REQUIRED TO SUCCEED IN AGRICULTURAL 
MACHINERY ~-SERVICE OCCUPATIGNS 


1, Have an appreciation of the job. 

2. Recognize and understand the need for profit in business. 

3, Ability te accept responsibility and make decisions. 

+. A functional hnowledge of local production agriculture. 

5. Ability to think creatively and positively and communicate effectively.? 
6. Have a high ethical standard and have wholesome attitudes toward 


the agricultural machinery industry. 
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qe 
8. 
9. 
10, 
il. 


12, 


13, 


14, 


It 


Ability to nerchandize ‘agricultural machinery and services. 

Recognize and follow safety practices at all times, 

Ability to sone with competitive practices, — 

Functional knowledge of agricultural machinery. 

Competencies in the respective job title involved in as an individual-- 
in other words be good in what you do. 

Have a wholesome attitude toward the free enterpris¢ system, 

Have efficient work habits, 

Ability to appraise, to a reasonable degree, the economic outlook as 

it effects the agricultural machinery business, 


is not expected that every worker would possess a high degree of train- 


ing level in each of these responsibilities. For example, individuals holding 


job titles calling for managerial, or sales responsibilities would need a high 


level of training in all competencies with the exception of high mechanical 


skille, while those in the service, or mechani’ 31 jobs would need a high le- 


vel of training ia mechanical skills. It is suggested that the vocaticnal age- 


riculture teacher work closely with competent agricultural machinery personnel 


in devel sping individual training programs; 
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COURSE OF STUDY FOR AGRICULTIRAL 
MACHINERY <-SERVICE OCCUPATIONS — 
(llth, 12th, grades, and post-higi: school) 


APPLICABLE .TO TRAINEES WORKING IM 


AREA OF TRAINING echae Sales Service 
INSTRUCTION ACTIVITIES ob Titles nics 

I. Exploring 1. Through classroom study and x x x x 
opportunities visitation to agricultural 

in agricultu- machinery establishments, 

ral machinery student will determine job 

occupations, opportunities in this field. 


A. Qualifications for entry. 

B. Opportunities for ad- 
vancement, etc, (Corre- 
late with Section IT, 
Areas one and five in 
teachers handbook.) 


II. Under- 1, Through classroom study and xX x x x 
standing trac- on-the-job work experience 
tors and trace in agricultural machinery 
fo" systens. dealerships, student will: 


A. Develop an understand- 

ing of the basic prin- 

' ciples of the operation 
of an internal combus- 
tion ensine, including 
a@ study of the function 
of each major component 
of the engine. 

B, Develop an understand- x x x xX 
ing and working know- 
ledge of: 

(1) The power train 
(2) The fuel system 
(3) The cooling system 
(4) The electrical ‘sys- 


tem . 
($) The hydraulic sys- 
tem 
(6) Lubrication system 
(7) Traction system 
(ex. wheels, s&eer- 
ing, tire case, etc.) 
(8) Clutch 
(9) Brakes 
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APPLICABLE: TO" TRAINEES ‘WORKING. IN 


AREA OF TRAINING. - Managerial |Mecha- [Sales iService 
INSTRUCTION ACTIVITIES .. .. ob Titlesinics 
LIZ. Tractor tune- 1, Through classroom study, x x 


i | up and maintenance. school shop practice, 
‘| -  « gnd supervised work ex- 
i - perience in agricultura 
| machinery dealer estab- 
lishments, student will 
develop competency in: 


A. How to check and cor ' Ts x 
rectly adjust valve 
clearance. 

B. How to check, adjust x x. 


and tune tractor ig- 
: nition system. 
(1) Timing distribu- 
a tor 
(2) Timing magneto 
os (3) Battery service 
(4) Checking, clean- 
ing, and adjust- 
ing spark plugs. 
(5) Checking, instal 
ling and adjust- 
ing breaker 
: points. . 
; (6) Checking and re- 
| pairing lighting 
system 
| C, How to check, adjust, x x 
and maintain air, 
fuel, and exhaust 
systems, 
ee (1) Checking and ser 
Ni vicing air filte: 
ae (2) Checking, cleane | 
ing and adjust- 
ing carburetor. 
(3) Checking and © 
cleaning sedi- 
ment bowl, 
(4) Checking, clean- 
ing, and repair- 
ing fuel lines, 
(5) Checking mani~— 
fold and exhaust 
system. : 
D. How to check and x x 
service cooling sys- 
tem. 
(1) Flushing radia- 
tor. 
(2) Replacing and 
adjusting fan 
bett. 
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PPLICABLE TO TRAINEES WORKING IN 


AREA OF TRAINING - Mechae |Sales jService 
NSTRUCTION ACTIVITIES ob Titles} nics 


(3) Selecting and 
adding coolant. 

(4) Checking for 
and stoping 
leaks. 

(5) Checking grill - 
and exterior 
parts of radi- 
ator. 

(6) Checking, re- 

‘ placing, and 

adjusting 
thermostat. 

E, How to maintain X X 

and adjust trac- 
tor power train. 

(1) Checking and 
adjusting 
clutch (hand 
and foot oper~ 
ated) 

(2) Checking and 
servicing the 
dzive train- 
transmission, 
differential, 
and final 
drive. 

F,. How to check, re- x xX 
place parts, and 
adjust braking 
system. 

G. How to maintain x xX 
steering mechani- ; 
sm and wheels. 

(1) Checking wheel 
alignment. 

(2) Checking tires. 

(3) Checking and 
servicétng fron 
wheel bearings. 

H. How to maintain the x xX 
lubricating system. 
(1) Checking oil _|- 

level, draining 
and flushing 
engine cranke- 
case. 

(2) Checking and 
replacing oil 
filter. 
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oe re APPLICABLE TO TRAINEES WORKING IN 
AREA OF TRAINING ~ anagerial jMecha- Bales |Service | 
INSTRUCTION _ ACTIVITIES ob Titles {nics 


(3) Selecting pro- 

per lubriesc- 
» cepts, 

(4) Servicing pres- 
sure-type 
grease fit- 
tings and other 
points of lu- 
brication. not 
specifically 
covered under 
other systems. 
NOTE: IF THE 

STUDENT 
HAS NOT 
BEEN 
TSUGHT 
BASIC 
PRINCI~- 
PLES OF 
LUBRICA- 
TION AS 
OUTLINED 
IN TEACH | 
ERS’ HAND- 
BOOK (A~ 
rea ten, 
V.B,2, P. 
87, Grea- 
ses and 
Oils 
Used in 
Agricul- 
tural 
Machin- 


_ SUGGESTION TO THE 
TEACHER-It is sug-~ 
.gested that each. [> .. 
student be requir-'|° 
ed to demonstrate 
that he can correc 
ly perform & com-" 
‘plete engine tune~’]: 
up and perform the: 
maintexance funce- | 
thons of all syse- 
wha 


AREA OF 
INSTRUCTION 


IV. Assembly, ade 
jdustment, mainten- 
ance, and repair 
of land prepara- 
tion equipment. 


TRAINING 
ACTIVITIES 


1. 


2. 


é 


€ems outlined a- 
bove. Where dyna- 
mmeter is avail- 
able, the student 
should be taught 
how to use it in 
performing the 
tune-up operation. 


Through classroom 
study, school shop 
practice, and work 
experience in agri- 
cultural machinery 
dealers establish- 
ments, student : 
will become familiar 
with; 
A. Types of land pre- 
paraticn equipment 
and their compo- 
nent parts. 
Purposes for which 
equipucat is used 
and factors gov- 
erning use. 
Procedure for ad« 
justing and operate 
ing l-rd prepara- 
tion etuipment 
safely. and effi- 
ciently. 
Through school shop 
practice erd direc- 
ted work exvperience 
in dealer establish- 
ments student will: 
A, Assemble, atijust 
and operate: 

(1) Trailor-hitch 
mol dboard 
plows. 

(2) Mounted trace 
tor -operated 
mo.rcbdoard and 
disk plows. 

(3) Two-way mold 
borzrd plows. 


B. 


Cc. 
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APPLICABLE, TO. TRAINEES WORKING IN 
Managerial! Mecha- {Sales Service 


ob Titiesinius 


APPLICABLE TO TRAINZES WORKING IN 
Managex ial jMecha- [Sales Service 
Job Titles jrics 


AREA OF ts TRAINING 
INSTRUCTION ACTIVITIES 


(4) Multipleebot-. 
tom plows, 
(5) Multiple-disk 
plows. 3. . | 
(6) And other. land 
’ preparation 
equipment used 
hearin the.area. 
B. Learn servicing an 
maintenance proces}: 
dure on all land 
preparation equip- 
ment used in the 
area, wee 
Fi C. Assist in.the repa ’ 
E | of all land prepard- ' 
tion equipment 
brought into the 
shop for repair. 


ow « 


+ 


V. Aasembly, ad-~ (The same general traini 
yustment, uaine | activities as suggested 


_ 


* iat EN tee ERD: 


tenance, and ree under IV above will appl 
piir o£ crop to areas V, VI, VII, VI 
planting equip- and IX, - 
ment. 


VI, Assembly ad- 
dustment, main~ 
tenance, and ree 
pair of cultivate 
ing equipment, 


VII. Assembly, ad- 
justment, mainten- 
ence and repair of 
harvesting machin- 
ery. 


IX, Assembly , ad-~ 
justment, and repair 
of sprayiae and dust- 
ing equipment. 
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APPLICABLE TO TRAINEES WORKING IN 
Managerial Service 
Job Tities lsics 


x 


AREA OF ERAINING 
INSTRUCTION ACTIVITIES 


X. Tractor engine 1. Through classroom stud 
overhaul student will become fa 
maliar with construce- 
tion of tractor engine 

(gasoline) parts and 

component parts. 

A. Crankcase 

B. Cylincers 

C. Cylinder head 

D. Cranksheft 

E. Flywheel 

F. Pistons 

G, Connecting rods 

H. Camsksits 

I. Valves and valve 

operating mechae 
nisms. 

2. Through school suop 
practice ard super- 
vised work experience, 
student wii? develo» 
competenctes in trac< 
tor engin? overhaul 
by assisting in over- 
hauling tractor en- 

| gines which are 
43 brought into the 
school and dealer ser- 
vice shops. For the 
more advanced students 

a complete overhaul 

job may be assigned 

the student with 
head mechanic super- 
vising. 

NOTE: When the op- 
portunity is 
available, and 

the local con- 
4; ditions war- 
rant, the same 
study and prac- 
tice proce-~ 
dure will be 
followed for 
‘désel engines. 
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AREA OF 
INSTRUCTION 


APPLICABLE TO TRAINEES WORKING IN. 


TRAINING anagerial iMechae [Saies [Service 


ACTIVITIES 


XI. Organization 1. Through classroom study 
and work in agricuitural 
dealership firms, stu- 
dent will develop an 
understanding of: 


and management 

of agricultural 
machinery de~ ere 
ships. 


au 


B. 


Cc. 


D 


° 


F. 


How a dealership is 
organized, ~*- 
The importance of. -. 
the retail agricul~ 
tural machinery 
dealerships. 

How the agricul- 
tural machinery and 


-parts are ordered 
and how they are 


moved from manu- | 

facturer to cus- — 

tomers. 

Job titles and | 

job functions in 

the organization 

of a retail agri~ 

cultural machinery 

dealership. 

(1) Areas of operae- 
tions (examples, 
management, 
parts, sales, 
service, etc.) 

(2) Duties of persons 
working in each 
job title, 

How agricuitura! ma- 


chinery dealerships are 


financed, 

(1) Credit sources. 

(2) Financing time 
sales. 

(3) Discounts, etc, 

Policy regarding se- 

lecting, training, and 

compensating employ- 

ees, 

(1) How selected, 

(2) Training policy 

(3) Compensating em- 
ployer. Fringe 
benefits. 

(4) Employer-employ- 
ee relationships. 
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ob Titles nics 


AREA OF ‘ TRAINING — Ma ageria:| Necha- 
INSTRUCTION __:; ACTIVITIES Job Titles} nics 

ry 

; : xX xX 
XII. Service d¢- 1.; Through classroom study 
partment operat- _angd work experience in 
ing procedure, | ‘ agricultural machinery 


* dealerships, student - 


, : iwill develpp and shaw 

! ; standing of: 

A. Service shop organe 
ization, personnel 
organization, etc. 

B. How charges for ser- 
vices are determine 
ed, 

C. Efficient shop lay- 
out. 

D. Shep safety practi- 
cec. 

E, Service shop cost 
factors. 

F. Policies governing 
the providing of 
field service for 


° 


00+ 2 Alle ots + 


"ORE (erm. Ke—e aw 


customers. 
XixI, Forts depart-1. Through classroom study x xX 
mout operating pro- © and work experience in 
cedure, é ’ agricultural machinery 
2 ’ dealerships, student - : 
; will develop competen- 
_ cies in: . 


A. Classifying parts. 
: ; B. Inventorying parts. 
: : C. How to‘ lay out a 


* ; : parts department. 
i : DB, How to! control parts 
: } inventory. 
7 i 24 Through work exe... 3.~ 
oe * perience in parts dee 


partment of a dealer- 
ship, become familiar 
« with: 
A, How parts are ordered 
B. Principle policies on 
parts. 
C. Kinds of records kept 
D, Procedure concerning 
obsolescence, 
E, Discount procedures, 
F, Working r=lationships 
with service departe ¢:. 
ment, 
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APPLICABLE TO TRAINEES WORKING IN 
AREA OF TRAINING Hanacerial Mecha- {Sates |Service 
INSTRUCTION '___ ACTIVITIES ob Titles nics 
XIV. Merchandizing 1. Through clessroom stu- { x x. x 
agricultural ma- dy and work experience 
chirery. in an agricultural 
machinery dealership, 
student will become 
familiar with: 
A, The selling program x x x 
of the establish- 
ment. 
B. Competercies naeded x x 
by salesmen. 
C. Personal character- x x 
istics of effective 
_ salesmen. 
D. Sales approaches x x 
made Ly salesmen. 
2. Through classroom study 
and work experience 
with a salesman, stu- 
dent will learn: 
A. How at‘iiude influ- x x 
ences Saies. 
B. How to determine 


the kin3 of machin- ; | 
ery usec in the area 


C..How to appraise ma- 
chinery traded in, 
D. How prospects are lo x 
cated. 
E. Hew salesmen over- 
come price reses- 
tence, 
F, When to cut prices. 
G. How to hold old cus- x 
tomers and add new 
ones. ‘ 
HR. Things, or charac- x 
teristics that cus- 
tomers don't like 
about salesmen. 
I,Hcw to put on an ef- x 
. fective sales demon~ 
stration. 
J. How to prepare a salps 
report, 
K. The pricing policy o x 
the establishment. 
L, How salesmen are con 
pensated.. 
M, Company policy on mz 
chinery xentals, rer 
tal ccntcracts, etc. 
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DEVELOPING COURSES OF STUDY FOR AGRICULTURAL 
SUPPLY--SALES AND SERVICE OCCUPATIONS 


The purposes of the agricuitural supply--sales and aervice occupations 
training programs are: 

1. To prepare individuals f<:° employment in businesses which dis- 
tribute agricultural supplies and equipment. 

2. To prepare individuals for employment in providing services 
connected with agricultural supplies and equipment. 

There ig a diversity of occupations in the agricultural supply and service 
sector of the agricultural ecomomy for which a basic knowledge of production 
agriculture is at least useful, if not essential. In Mi: sissippi's second- 
ary school vocational agriculture program, ‘che instruction in basic pri.- 
ciples of animal science, soil science, plant science, agricultucal mechanics, 
etc., will be taught during the first and second years, or 9th and 10th 


grade vocational agriculture. (See diagram, page_ 21 >. 


AGRICULTURAL SUPPLIES@-SALES AND SERVICE OCCUPATIONS TRAINING 
FPROSRAM IS A PART OF THE TOTAL CURRICI™ WM IN THE SECONDARY SCHOOL 


The term agricultural supplies~--sales and services as used herein refers to 
the industries and businesses which are oriented to supplying and servicing 
those engaged in production agriculture. There is a diversity of businesses and 
industries classified as being oriented to supplying and servicing farmers. 

Some of these are firms engaged in the manufacturing and distributing of feed; 
ficms engaged in manufacturing and distributirg fertilizers and egricultural 
chemicals; businesses engaged in supplying farnrers with seed, sm2}] eguizment, 
miscellaneous, supplies, etc.; ard businesses which cater to providing custom 
service tocfarmers. 


The instruction given will be vocational agriculture and will be an 


~51- 


integral part of the students’ curriculum leading to a@ secondary school diploma. 


As in the case of all vocational courses, there will he those who can aot 


| kecy pace with regular high school standards and may he candidates for school 
i drop-outs. For these individuals a special course may he organized on a lower 
| level cf training in agricultural supply~-cales.and service. Before taking 

| action on such « course, check with the Stcte Supervisor of Vocational 


Agricuiture. 


: AGRICULTURAL SUPPLY--SALES AND SERVICE OCCUPATIONS JOB TITLES 
| The kinds of husinesses and industries oriented to agriculture differ, and 
! in many cases overlap with other firms. For example, one type of industry may he 
designated as feed manufacturing and that is exactly what the firm does. In 
the same area or elsewhere a firm may be advectised as a feed mill, and sefi 
not only feed, but fertilizers, chemicats, etc. 
Some of the more common occupational titles associated with agricultural 
supplies--sales and service are: 
1. Product salesmen outside (in field). 
2. Store sales clerk. 
3. Serviceman for store, feedmill, fertilizer plant, etc. 
4. Foreman in mill or plant. 
5. Feedmill operator, 
6. Plant worker in fertilizer and feed mill manufacturing firms. 
7. Mechanics, welders, electricians, etc. 
8. Store managers. 
9. Quality control technician. 

As in all occupational training, the level of achievement will he gov- 
erned by persistence and ability of the individual. In this occupational area, 
many of these who finish high school, will find thet they are prepared ‘ and 
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need to pursue more technical training in order to attain a higher level of 


competency. 


COMPETENCIES REQUIRED TO SUCCEED IN AGRICULTURAL 
SUPPLY--SALES AND SERVICE OCCUPATIONS 


1. Have an appreciation for and like this type of work. 
2. Absolutely honest. (Some of these job titles require the handling 
of large sums of money). 
3. Have a wholesome attitude toward service. Pleasing personality, étc. 
4. Willing to work at many different activities. 
5. Basic understanding of production agriculture. 
6. Basic knowledg2 of and some skills in agricultural mechanics. 
7. Understanding of and skills in business operation. (Recognition 
of profit philosophy). 
8. Ability to appraise economic factors and their effect on businesses. 
It is not reasonable to expect that all of those of secondary school age 
would be able to attain a high degree of competency in all responsibilities and 
erees cf knowledge needed in this area of agriculture. In all probability 
individual differences in those enrolled in the vocational agriculture classes 


villi take care of this. 


SUPESVZSED WORK EXPERIENCE 
Those individuals enrolled in vocational agriculture and have some phase of 
agricultural supply--sales and service as their occupational objective will nee: 
work experience in the occupation for which Chey are prepfacing. In some cchaole *Gtz 
may be difficult due to lack of training centers. Unless on-the-jc> training 
centers can be provided for the students, this course should not_be urdextaken. 
However, the enterprising teacher of vocational agriculture will not let any 


opportunity to train his students pass, 
~53~ . 


Some suggestions of places where supervised work experience in this occu- 
pational area may be provided: 
1. Feed mills. 
2. Farm sippky oceces’ ‘ 
3. Federated cooperative stores. 


4, Seed, feed and fertilizer dealers. 
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5. Fertilizer and agricultural chewical firms. 
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6. Farm services including: 


a. Artificial inseminator 

b. Auctioneer 

c. Country butcher 

d. Crop duster 

Custom farm machine worker 
£. Farm building repairman 

ge Mobile repair shop operator 


Whenever any of the above occupations are available in the commnity, 


the re rae Poe ae rece amr va 5 
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the vocational agricukture teacher should acquaint the owners or proprietors 


sterate tee ee te oe 


of the businesses with the vocational agriculture program and enlist their 


. cooperation in providing work experience for those students who are interested. 


Perhaps some of the businesses can be used as cooperative training centers. 


oe eet ae, 


(See section X for details). 
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_ COURSE OF STUDY FOR 
_ AGRICULTURAL SUPPLY--SALES 
AND SERVICE OCCUPATIONS 


APPLICABLE TO TRAINEES WORKING IN 


AREA OF TRAINING Feed Service 
INSTRUCTION ACTIVITIES Mill{Parm Store| Industry |Jobs 
XZ. Expicring occu- 1. Through investivation of | X xX xX xX 
ie pational opportuniti. existing conditions, stu- 
ties in agricultu- dent will determine kinds 
| ral supply--sales o£ employment available ir 
and service. agricultural supply--sales 


and service, including 
salaries, working condi- 
tions, etc. 
@. Through visitation with X xX x X 
owners and proprietors, 
@tudent will determine 
qualifications to enter 
employment on various le=- 
vels of employment. 
3. Through classroom stugy AX X x X 
and analysis, student 
will determine opportu- 
nities for growth in age 
recultural supply--sales 
and service occupations. 
(Correlate with Section 
II, Area One, “NX. An 
Teachers Handbook.) 


II..Understanding 1. Through classroom study [|X | 4 X X 
human relations in Student will become fu~ 
the area of agricul- wmiliar with different 
cural supply--sales personality trzits of 
and service, people. 
2. Through work experi- xX j X x 1X 
ence in some business 
firm or agricultural 
industry, determine 
to what extent the en- 
Pployzes have to deal 
with the public. 
3. Through classroom study Xx x x 
and work experience in 
Ag. business, Ag. in- 
dustries, etc., stu- 
dent will develop abil- 
ity to communicate ef- 
fectively with pros- 
pective employers. 
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| APPLICABLE TO TRAINEES WORKING IN 
AREA OF TRAINING Feed [Co-op or Priel (ema 
INSTRUCTISN ACTIVITIES Mill [Farm Store |industry |Jobs - 


awtss rl. Ge Through interviews with 
LAE 0g owners, personnel direct- 

pea. etc. or Ag.’ budines-~ 
ses and Ag. industries, 
student will determine 
What personal traits are 
desired in employees. 
Student will rate hime 
self and a few volun- 
teer members of the 
class on these traits. 

5. Through activities in 
student organizations, 
the student will deve- 
lop personality traits 
which will be helpful 
in meeting and dealing 
with the public. 


Yxi, Understanding 1, Through study and work X X 
busisess procecures, experience in a busi- 
ness establishment, « 

student wili develop 

an understanding of: 

A. Kinds of records 
kept in the business 
establishments. 

B, The importance of 
complete and accu- 
rate records in the 
etficient operation 
of a business. 

C. Kinds of sales tiek- 
ets in use. 

D,. The importance and — 
uce of credit in a 
business operation. 

E, Discount policies. 

F. Mark-ups for retail 
sale. 

G. Kinus of business 
forms used in or 
dering and recétv- 
ing merchandise. 

H, Kinds of reports 
that. have to be 

‘made to government 
and other agencies, 


nd 


AREA: OF so 2 

INSTRUCTION 
| @. 

Iv, Agricul- 1, 

trral sales- 

manaship. 


2. 


V. The organization I, 
and functions of 
agricultural busi- 
nesses. 


APPLICABLE TO TRAINEES 


; Farm Store| Industry {Jobs 
x - +t es s a Xx * . 


_ » TRAINING 
_ ACTIVITIES 


Through work experience x 
in a business establish- ae 
ment, student will de- 
velop ability to: 
A. Make a business in- 
ventory. 
B. Receive and store 
merchandise properly. 
C. Properly mark items 
for sale. 
D. To keep business 
stocked properly. 
E, Ability to make sales 
ticket effectively. 


Through classroom study Xx x 
and observation of sales- 
men, student will leamn: 
A. What attributes are 

possessed by good 

salesmen. 
B. The correct sales ap- 

proach. 

C. How to handle custo- 

mer complaints. 
D. What employers expect . 

from their salesmen, 
Through work experience xX xX 
in -a sales. establishment > " 
Stucent : wiki - become: pro 
Kicient in selling. 


Through classroom study x xX 
and interviews with ag- 
ricultural business mane 
agers, student will de~ 
termine: 

A. How the various ag- 
ricultural businesses 
are organized. 

B. Differences between 
private ownership, 
cooperative, and cor- 
porations. 

C. Fuuctions performed 
by different types 
of agricultural 
businesses. 
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APPLICABLE TO TRAINEES WOE 


| AREA OF : TRAINING Feed sas feervice 
= INSTRUCTION ACTIVITIES Mill | Farm Store! Indu ‘{Jobs__ |. 
x VI. Feed businesses 1, The student, through x 
E | sales and services, classroom study and work} 


experience in a feed 

business developes: 

A. An understanding of 
the basic economics 
of a feed business 
and live~-stock feed- 
ing programs. 

B. An understanding of 

& live»stock feeds and 

: their value. 

C. An understanding of 
basic animal‘ nutri- 
tion, {I£ not ade- 
quately covered in 
years 1 and 2). 

: Dy.The ability to for- 

i mulate a grain rae 

E tion for different 

: kinds of livestock. 

An understanding of 

the different methods 

used to prepare feeds 

PF. An understanding of 
the methods used and 

3 trends in mechandiz- 

& ing feeds, 

a G. An understanding of 

the regulations gov- 
; erning the formulate 
| ing, labeling and 

Zz using of feeds. 

4 
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nF VII. Fertilizers 1. Through classroom study, x x x 
E sales and service, interviews with agricul- $8 
Z tural leaders,:.stadents 
, will determine: 
| A. The economic impor- 
tance of fertilizer 
in the area. 
B. The kinds of soils 

; in the area and 
the common soil de- 
ficiencies, 
The fertilizer prace 
tices of farmers in ; 
the area. 


c 
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APPLICABLE TO TRAINEES TIN 


AREA OF TRAINING Feed Corop or jAg.-Chem. Service 
INSTRUCTION ACTIVITIES Miii Farm Store |Incustry obs 


D. The recommended ferti 
lizer practice for thé 
area. 
NOTE: Some of this 
should have bee 
taught during 
first and second 
year vo-ag. if 
not, a study of 
basic princis 
ples of soil and 
fertilizers ~ 
should be provide 
ed for here. 
2. Through classroom study ° x zx x 
and work experience in a 
business establishment, 
student will become fami 
liar with: 
A, How fertilizer is sold. 
B. Kinds of fertilizers 
commonly used, meaning 
of analysis, etc. 
C. How price is determin: 
ed, 
D. How fertilizer is in- 
ventoried. 
E. Pricing procedure, 
margin of profit, 
discounts, etc, 
F,. Kinds of records kept 
G, With regulations gov- 
erning the labeling o 
fertilizers, 
H. With methods and tren 
| in merchandizing ferti- 
lizers. 


VIII. Agricultural 1, Through classroom study x Xx x 
chemicals--sales and work experience in a 
and service establishment where ag- 


ricultural chemicals 


are sold, student will: 
A. Determine the econo- 


mic importance of 
agricultural chemi- 
cais in moderr.ag- 
riculture, 
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APPLICABLE TO TRAINEES WORKING IN 


"marmine - Feed [Co-op or tere ray 
ACTIVITIES’ 11 Farm Store [Indus 


B. Develop ability to 


Cc. 


D. 


F. 


G. 


OS 


properly identify 
pests that are 
prevalent in the area 
and the damage done [| 
by each. (See teach- 
er*s handbook-Voca- 
tional Agriculture, 
Area Six, VI and Vii.) 
me? This ‘Subject 
matter is abso- 
lutely essentiz 
for this unit, 
tz this subject 
. matcer has not 
been taught, it 
should he anclu 
' ded here.) 
Identity areas of re- 
sponsidilities of the 
Sales personnel in de 
termining the correct | 
pesticide used for diff 
ferent pests. 
Determine the hazards 
in incorrect use of = 
pesticides, and legal 
res; cictions, — 
Determine the impor- 
tance of correct ap- 
plication of pesticides. 
Devetov and understand 
ing of the safe hand- 
ling, storage, and 
use of all agricultural 
chemicals sold throug 
the firm. 
Develop ability to un 
derstand literature 
and labels pertain- 
ing to pesticides. 
Develop ability to «£3~s +4" 
effectively mer- 
chand-.<e agricultural 
chemicals, 
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IX. Miscellaneous 
agricultural supplies- 
sales and service, 


Around metropolitan areas 
there are opportunities 
for working in agricul- 
tural supply firms deal- 
ing with seed distribu- 
tion for lawn, garden, 
small packag d fertili- 
zers, small items of 
equipment, etc. Doave- 
loping effective train- 
ing activities for these 
should be approached in 
much the same manner as 
has been suggested under 
other occupations, 
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SECTION VI 
PROVIDING OCCUPATIONAL EXPERIENCES IN OFF-FARN AGRICULTURAL 
OCCUPATIONS IN VOCATIONAL AGRICULTURE 

Schools, through programs of vocational education in agriculture, are 
eharged with the responsibility for preparing stude:ts for gainful emplovarnt 
in all occupations involving knowledge and skills in agriculture. Tradicion- 
aliy, programs of vocational agriculture in the secondary schools have empha~ 
sizei the impectance of integrating classroom and laboratory instruction sits 
sitezviseé cenupational experience. Over the years, it has been amphasicad chet 
cisssroor and laboratory instruction provide students with basic i:nowlecge and 
Sk1iis needed to perform well on the job, But the competescy in perfouriS: om. 
tac. jot is developed by work experience in a real-life situation. This has 
been true over the years and it mist always remain so. 

Tt is the consensus of all that some form of cccupational experience apres: 
to be vital in all programs preparing individuals for empicyment in off-fare 
asricultural occupations. The nature, amount, and complexity of such trainlce 
will vary with the occupation involved, Programs at the junior or senior bish 
school level will serve more as exploratory courses than post-high school pr.- 
exams. Following are some of the most important sbpiectives of occupational eae 
perience program. | 


1. To arouse ix the student interest in one or more specific expandizg sui 
rewarding fields in agriculture. 


2. To acquaint students with specific job titles or classificaticns in 
agricultural occupations. 
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3. To help students learn the various responsibilities associated with 
specific job titles in off-ferm agricultural occupations. 


4, To give students an opportunity to learn to get along with and work 
efficiently with employers. 


5. To provide background training for students planning to enroll in an 
agricultural technical school or azricultural college for more techni- 
cal training. 


6. To provide students with some specific job skills and experiences needed 
in off-farm agricultural occupations. 


7. To provide employers with employees who have had some training and ex- 
perience for specific job responsibil: 2s. 


The extent to which these objectives will be met in a local situation will 
depend primarily cpon the effectiveness of the acministrator and instructor in 
rlanning and carrying out the program. A number of questions must be answered 
Lenore Satisfactory programs may be undertaken. The decision must be made in 
regard to who will provide the occupational experience and where it will be pro+ 
vided. Consideratiou must be given te the school, employer, labor, and other 
inter-relationships. The amount of time allotted to occupational experience 
mst be determined. There are many legal questions that must be answered. Ad- 
winistrative policies must be worked out. Evaluative criteria and devices mist 
be worked out. Lastly, since most teachers of vocational agriculture have kad 
little or no experience in this type of endeavor, some in-service training needs 


must be met by workshop-type courses, 


Who Shall Provide the Occupational Experience? 


The occupational experience provided at the high school level in the main 
must be provided outside the high school in the place of business or industry. 
It is assumed that many understandings and epilikies will be develrped in ad- 
vance of the experience training period in the high school or developed in the 


nich sciuwck at the time that the student is obtaining employment experience. 
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It is the eandeaes ef most vocational educators that carefully selected per- 
sonnel of agricultural businesses and iadaetbias will have the major respon- 
sibility of providing occupational experience.. These individuals must be 
zelected very carefully. Not ali applicants for this type of training will 
psofit from the training. The applications of some should be rejected. Not 
ii em,: 2yers, managers, or supervisors of these businesses and industries have 
potential as teachers, Tire success of the program will depend sects ability 


of the administrators and teachers to bring together business and :nductrial 


- personnel who have the ability to teach’ and students with the interest, desire, 


and need for training, Perhaps a few sessions with personnel of indusivies aint 
businesses who are to work with trainees in their firms would need a feu gessiuts 
in effective teaching techniques, 

Businesses and industries selected to provide occupational crpericnce 
should have a physical plant, personnel, safety regulations, labor relation~ . 
siips, and employment possibilities necessary to reach the objectives outlined 
for the progran. Filot studies iudicate that facilities and personnel are 
available in most communities for many learning situations, The instructor? of 
vocational agriculture in extremely small schools and communities may £251 if 
necesss*y to transport students te neighboring cities for the experiences. ‘Yo 
de this mea.s special scheduling of classes, and may be the most difficult phcse 


of providing experience, 


Interrelationships Between School, Employers, Labor, and Student. 
While the public school will assume major responsibility in initiating 


and conducting the training program, it is very important that prospective em- 
ployers, labor leaders, and others involved in the program have a part in the 


planning and developing of the program, Policies concerning the conditions 
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under which the trainee will be working must be agreed upon by all persons con- 
cerned, In most cases it appears logical to use an advisory committee or coun- 
cil in developing desirable interrelationships. 

In certain occupations the experiences are both agricultural and trade 
related. It is important that trade and industry personnel be involved in the 
planning and coordinating of these programs. In other occupations, the ex- 
periences, while agricultural, are also related to business, or with distribu- 
tive occupations. Representatives of these educational services should be par- 
ticipants on an advizory council or other means provided for participation of 
trade and industry, distributive education, and business personnel in the pizue- 


ning and conducting of the experienced program. 


Axvount of Time for Occupational Experience. 


Occupational experience programs at the high-school level largely for 
exploratory purposes will require much less experienced time than pfuogrems at 
tae post-high school level which lead directly to the establishment of stucerts 
in specific and perhaps complex occupations. The allocation of time should ba 
determined after careful consideration of the objectives outlined for the pro- 
gram. it is possible that one semester of time may be sufficient for certain 
studentd!. work exPerience while in training, but others will need the equiva- 
lent of one-hatf time devoted to work experience for the two-year period. The 
eliotment of “ime cannot be done until the complete program has been planned 
and the specific objectives have been determined and subdivided by interests, 
attitudes, understandings, skills, and abilities to be attained. Sufficient 
time should be allotted for occupational work experience, but care should be 
taken to avoid rnnecessary repetition or du.i routine activities which have 
no training value. The Mississippz State Vian requires that cooperative werk 
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experience programs be developed for non-farm occupations related to agriculture, 
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and the time devoted to occupationa: york experience shall not be less than 


that devoted to the in-school vocational instruction. 
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The question arises as to whether the training should be provided in one 
business or industry or in two or more locations. Where wide differences exist 


in responsibilities, it may not be advésabie for trainees to receive e »erience 


ee es 


in more than one location. Continuity of the training program, however, is fac- 
ilitated by having the program in one location, and under one instructor. It 


may be necessary to increase the allotment of time in case the experience is to 


7 


be had in more than one location. 

Wide variations in the amounts of time allotted to occupational exterience 
are found among post-high school programs. In some cases arrangements are mvde 
to have the students in the classrooms for a half-day period and approved agri- 
czilural businesses and industries during the remaining half-day period. ‘In 
some cases the formal classroom work is completed during one semester and the 


stidents are placed with businesses and industries for full-time employment 


during the second semester. The plan is repeated in case of two-year programs. 
j 4 Since the complexity of the occupation determizes the amount of time to be 
ie allotted for employment training, it is important that each individual occupa- 
tion be considered and evaiuated separately. The lack of uniformity among 
training programs from the standpoint of allotment of time for occupational ex~- 


periences may be an asset rather than a Liability. 


Leeal Aspects. 


There are federal and state laws concerning labor that must be considered 
in planning occupational experience programs in certain kinds of businesses and 


industries, Most states have child labor laws. (See Appendix A.) 
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Those agricultural occupations that are closely related to trade organiza~ 
tions or trade unions must be coordinated so that occupational experiences would 
be provided in such a manner to meet the standards of organizations involved. 

It some cases, it will be necessary to have the licensing of wage earners. 
It is not likely that trainees wili need to te licensed. They, however, should 
become familiar with the process. 

Each wage earner will need to obtain a social security number and report 
this mmber to his employer. In most cases the employer must also withhold 
social security and income tex payments. 

Workmen's compensation laws provide for some income protection for workers 
during periods of unemployment and for workers who ere injured. It is import- 
ent that employers as well as trainees are familiar with the provisions of 
these laws. 

Since the trainees will be employed outside the school facilities and in 
many cases will be transported from the school to the places of employment, 
certain legal questions may arise concerning responsibility in case of accident: 5 
of individuals going to or coming from employment, There may be questions: also ? 
concerning the status of insurance purchased by the school or by the student, 


as applied to students who are engaged in occupational experience programs. 


Administration of Occupational Experience Programs. 
The administrative setup will vary greatly with the size of the school 


district and the number of occupational experience programs sponsored. In 
large high s=hools, a director of vocaticnal education may be directly ree 
sponsible to the superintendent and school board for the administzation cf the 
eccupational experience program in off-farm sgricultural occupations. He, in 
turn, may delegate certain responsibilities to a coordinator of occupational 
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experience programs, or to the teacher of vocational agriculture or both. in 
some cases the distributive education, ‘trade and industry, and vocational agri- 
culture coordinators may administer the program jointly.” As mentioned previous- 
ly, it would be very desirable to have an advisory committée or council to 

serve in providing advice related to policies and program development. In most 
schools in Mississippi for the present, the regular vocational agriculture tea~ 
cher will have this responsibility. 

The number of trainees should be limited to the demand for persons in the 
occupations available and to persons who are most likely to qualify for place- 
ment in the available occupations. In some cases, a selection committee may be 
advisable. In Gther cases, a teacher of Vocational agriculture may assume 
this responsibility. While in other cases, the trade and industry, distributive 
education, and/or business education personnel may jointly make the seléection. 

Carefully designed job-operation sheets, carefully selected texts, and 
training outlines should be made available during the occupational experience 
period of the training. Some competencies may be developed in the school at 
the same time the individual is developing other competencies in the place of 
agricultural business and agricultura] industry. The program should be conducted 
in such a manner that a student at ali times will be cognizant of the progress 
that he is making and the opportunities that lie ahead. 

A very important function of administration will be the providing of on- 
job supervision. Periodic visits to the training station to cocrdinate the 
related class instruction; to:évaiuate-training: progress 5to -imprave.relation- 
ships ‘between .the:.schdol.and.the coordinator; and to develop better on-job 
training must be provided for, In some occupations, this supervision may loge 


ically be done by tie vocational agriculture instructor. In other occupations, 
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all or part of the supervisory visits may be made. by .the coordinator. for occus 
pational experience programs.or by instructors in trade and industry, or dis- 
tributive education. In most cases the teacher of vocational agriculture is 
best qualified to do this job, In other cases, however, it will be advan- 
. tageous to use the services of personnel in other areas of vocational educa- 

tione 

One visit per week may be a desirable goal. In some cases, visits may 
be nécesaary more often, particularly if problems between the trainee and the 
employer arise. In most cases, visits made at two-week intervals are suffi- 
cient for most training programs. The more efficient the inateactex ia the 
Place of business is, the less often supervisory visits may be needed by the 
schocl personnel, The amount of time allotted for each visit will vary greatly 
with the type of training station, the competence of the instructor, and the 
competence of the trainee. 

Sufficient time should be available for the setabindal agriculture in- 
Structor or other supervisory personnel to evaluate the job that the individual 


is doing and to help the trainee in the solution of probiems that exist. Some 


time should be available for use in developing relationship between the school 

and the employer. The supervisor should inspire both the cooperating teacher 

Bg in the employing establishment and the trainee. The supervisory visits should 

= ° provide inspiration to the vocational agriculture instructor also. 

oe Careful records should be kept by both the student and the employer of the 
e . progress of the trainee. These records should involve not aniy a record of 

= time arrival, time of leaving. the business, total hours of employment, specific 


jobs completes, but also some measure of the waaviey of work done by the trainee. 


nd The French-Bray Printing Company publication, "Records of Supervised <.<°: | '+: 


Occupational Experience and Training in Vocational Agriculture”, has much po- 


: 
t 
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tential for student use or may serve as a guide in developing a record book 
for use in our State, A recezt publication by Interstate Printers and Pube- 
lishers of Danville, Illinois entitled "A Study Guide for Placement Employment 
Programs in Agricultural Businesses and Industry" also has much potential. 
These publications or other publications developed to meet our specific needs 
will aid materially in administering and implementing the occupational ex- 


perience program. 


| Evaluation. 

Evaluation is very important in all educational programs. It is especially 
important in agricultural occupational experience programs since in most cases, 
the programs being established are in a sense pilot programs. We have had 
very little experience in evaluating this type of training in vocational agri~ 


culture, As a result, we will reed to evaluate carefully these programs as 


they are being conducted so that changes can be made to make them more effective, 
Evaluative instruments will need to be developed in order to have evau) ations 
of the program made by the cooperating employers, the students, the adminis- 
trators, and perhaps by members of the advisory committee, Evaluative criteria 
established should be in line with the objectives of the program. Instruments 
can be developed to determine the extent towhich each of the interests, atti- 
tudes, understandings, skills, and abilities are developed by the trainee. In 
part, the evaluation of the program can best be made in terms of the percentage 
= of the trainees who complet2 the course and the occupational training of the 

| effectiveness of the program would involve the success and progress of these 
trainees in their new position, 


Evaluation must be done continuously, The vocational agriculture “%-*": 
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daetructor will need to maintain a close follow-up of the individuals who finish 
over’ a period of years. 
In addition to evaluation of the effectiveness of the program in the 
: training of prospective employees, evaluation needs to be made of the specific 
. methods and procedures used in conducting the agriculture: occupational train- 
ing program. The amount, length, and type of experiences included in the pro- 
grem should be evaluated as well as the use of team teaching. The question of 
course content in vocational agriculture one, two, and three should be answez- 
ed. Information concerning the possibilities of having farm and non-farm 
trainees in the same classes should be determined. The FFA program of work, 
as related to the occupational scideiuins program must be carefully evzluated. 
In communities where the major objective of vocational agriculture wiil be be 
prepare individuals as workers in production agriculture, the effect “of the 
ecs:,pational experience program on the preparation of students for this phase 


o= agriculture should be carefully evaluated. Factors causing enrollment te 


increase or decrease siould be determined as well as factors related to dros- 


outs Of students who enroll. Careful evaluation will need to be made concern- 


ing the effectiveness of advisory committies and councils. 
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TEACHING RELATED INSTRUCTION 
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: SECTION VII 
Related instruction will be of two types: A core of common general re- 

| lated instruction which will be presented to ef] students regardless of the oc- 

cupation in which they are working, and instru@tion related to each specific 

job on which the different students will be working. 

In the teaching of general related instruction all the various methods 
and techniques common to the teaching of regular vocational agriculture may be 
used. Following is a list of possible wvpics that could be taught in the core 
of common geperal related instruction, In most instances additional topics 
will be covered. 

1. Becoming familiar with the agricultural occupations training program. 

2. Determining che importance of agriculture in the community. 

3. Choosing a career. 

4. Applying for a job. 

5. Developing desirable persenal traits. 

6. Parliamentary procedure. 

7. Budgefing your itcome.. 

8. Saving and investing. 

9. Taxes. 


10. Labor Unions, 
11, Enployer-employee relationships. 


12. Your personality. 
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13. Business forws and documents. 

14, Social and business etiquette. 

15. Business ethics. 

16. Social security, income tax, witholding, fringe benefits, etc. 

The specific related instruction has to do with the information and kaow- 
ledge needed for competency in skilled occupations. Since each student will 
be covering different material involving different occupations, group teaching 
techniques may be more difficult to employ. Individualized destruction must 
be used more frequently so that the needs of each student can ba: met. Most 
of this will done through individualized supervised study. Since vocational 
agriculture instructors are familiar with the use of this technique, neo fur- 
ther explanation is needed. 

fhe material vhich a trainee studies during the specific related instruc- 
tional period will be determined from the training plan and should be correla- 


ted with the on-the-job work in which the student is engaged. 


A student study guide should be developed for each occupation in which 


_ training is offered. In some cases these have been developed by other states 


anc are available fer « nominal bibs Perhaps the best source for training pre~ 


gram guides is “The Center for Research and Leadership Develoment in Vocational 


and Technical Education," The Ohio State University, 980 iiviear Road, 
Columbus, Ohio 43212. 

The trainee study guide should contain key questions, seokleus and ether 
assigmments to enable the trainee to become familiar with ‘the information which 
the training plan lists as being pertinent to the on-the-job training. the 
study guide should also list the references and, in::some cases, present basic 
information so that the trainee may comprehend the material by working on an 


individual study basis. 
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DEVELOPING TRATHING FANS FOR QOOPRATIVE 
OCCURRTIGREL, EDOCATEOH PROGRAMS 


The employment of a student in @ job does »°* necessarily insure that the 
student will receive training and that the experience WilItbe educational in 
nature, A Gosirable sooperative oveupational experience program consists of 
deliberete effares to prepare a student for specific job competence, Ie ine 
cludes @ direct progression of job sesteleooes: ‘operations, or processes. 

The vocational agriculture teacher-coordinator has the responsibility of seeing 
thet the work accomplished. by students pleced in cooperative-occupationsl exe 
perience prograns is educational in watore ead not este work experience, To 
insure that the student's come —— = be truly educaticnal, @ 
training plen aust be developed. 

The training plan consists of & tisting of the activities in which the 
student should be engaged whide working at the training station. Opposite this 
there shcald be a listing of the subject matter that should be dealt vith 
in the related instruction at school, Space ie provided so that a record of 
progress can be kept of the on-the-job experiences and a grade ce coxpletion 
mark can be recorded for the related instruction. Ali activities considered 
easentiel to the occupational training should be included in the training plen. 


and of training plans 

{ The primary puppose in developing a training plan is to determine in 
advance of the training program what activities the student is to perticipate 

in while on the job. This then serves as a guide to those involved in the train- 
ing to see that these experiences are provided. The vocationai agriculture teacher 
wi coordinator and employer should refer to the training plan frequently, making 

| certain that the student-learner is receiving the experiences previously agreed 
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The training plan is especially valuable to the teacher-coordinator. It 


enables him to understand job requirements and specifications; to determine the 


. é 
. a 


value of a training station; to help select students for specific occugations; 


and to compare the proposed on-the-job experiences with those actually being 


practiced, 
Ti.rough the training plan die éeainan knows what will be expected of hin. 

He can then better andatatead the objectives and scope of his chosen occupation. 
Training plans remind employers of the breadth and depth of training that is 


to be provided the trainee, It is also most valuable to an employer to know what 


related instruction is being provided for the trainee at the school, 


Developing individual training plans an 

A training plan should be developed for each student placed in cooperative 
pueria experience. This plan should be based upon the ability of the 
student, the type of occupation, the conditions at the training station, and the 
length of the occupational experience period. 

Training plans should be developed cooperatively between the teacher<coor=- 
diastor end the employer. In some cases, experience may be gained by students in 
occupations which are not completely familiar to the teacher-coordinator. The 
necessary information should be obtained through personal interviews with the 
employer or the person responsible for the on-the-job instruction. When dee 
veldping training.-plans;:the-félLlew{ng procedures should be kept in mind: 


1. Thoroughly explain the need and value of training plans before involving 
the employer in their development. 


2. Let the employer look at samples of training plans which have been come 
pleted. 


3. Do not expect the employer to prepare the actual plan. The teacher~ 
coordinator should assume the responsibility for the preparation of the 
final plan after suggestions and recommendations have been made by the 
employer. 


Some examples of training plans for farm tractors and farm machinery job 


titles are shown on panes 76-81. 5 


FARM TRACTORS AND ‘MACHTNERY AREAS OF OFF-FARM AGRICULTURAL OCCUPATIONS 


PLANRiNG AN ACTIVITY PROGRAM FOR DIFFERENT JOB TITLES 


', JOB TITLE: Mechanics Helper 


’ 
t 
! 
t 


A. Outline of instruction to be given in school. 


1. Basic principles of internal combustion engines. 
Fuel system, basic components and function. 
3. Lubrication and its essentials. 
— 4. Functions and parts of cooling systems. 
—_— 5. Basic principles 6f the electrical system. 


are 
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| 6. Basi¢ principles of welding. 
: ae Jas 
e. B. Electric 
7. Shop safety. 
| 8. Identification and use of hand tools. 
9. Disaasemble and clean parts to be overhauled. 


B. Outline of instruction to be given in the business establishment. 


| 1. Identify, recognize, and observe component parts of the engine and their 
i functions. 
- 2. Observe sonstruction and operation of the engine. 
3. Servicing air cleaner. 
. | 4. Clean end adjust carburetor. 
| 5. Check and service fuel lines. 
6. Flush crank case. 
7. Service oil filter. 
8. Selection oz: lubricants and use. 
9. Flushing and cleaning radiator. 
10, Adjust and replace fan beit. 
Selection of coolant and use. 
12. Check for leaks and repair. 
Check thermostat. 
14. Adjustment, maintenance, and repair of small gasoline eng.ases. 
15. Welding 
a. Gas 
b. Electric 
16. Practice shop Safety. 
17, Clean, store, and proper use of handtools. 
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A. Outline of instruction to be given in School. 


1. Importance of clean working conditions. 

2. Importance of gocd personal appearance, 

3, Hand-tool identification and correct use. 

4. Preparation and cleaning of equipment for major overhaul. 
5« mportance of the appearance of the building and grounds. 


4 
= JOB TITLE: Utility Man 
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6. Shop safety. 

7. Basic fundamentals of welding. 
a Gas 
b. Electric 


Outline of instruction to be given in the business establishment. 


1. Clean building and working area, 
2. Dress appropriately for work. 
3. Clean and store handtools ia proper piace. 
4. Steam clean tractors and equipment. 
5. Care for grounds and outside equipment. 
6. Clean and arrange equipment on display. 
7. Practice safety. 
8. Welding simple jobs, 
a. Gas 
b. Electric 


JOB TITLE: Seteup and Helivery Man 
Outline of instruction to be given in school. 


1. Interpretation of Set-up Jiagrams and set-up manuals. 
2. Importance of proper delive-7y. 
a. Contact with customer and importance. 
b,. Effective communication. 
3. Hand-tool identification and use. 
4 Selection and use of proper lubricants. 
5. Importance of proper tire inflation. 
ae Ait. 
b. Liquid. 
6. Shop safety. 
7. Basic fundamentals of welding. 
a. Gas 
b. Electric 


Outline of instruction to be given in business establishments. 


1. Use SCt~up manual in setting up equipment. 
2. Proper assembly. 
ae Double check all bolts, cotter pins, etc. for secureness. 
3. Make delivery with proper instructions. 
4. Use hand-tools properly 
a. Clean and store hand~toois properly 
5. Refer to operators manual for checking the following: 
ae Crankcase oil 
b. Front-wheel grease 
ce Transmission and differential grease 
d. Hydraulic system oil 
3. CGheck and service air cleaner 
6. Check tires for proper inflation. 
7. Practice safety. 


a 


{ 
1 
cw, | 
z 8, Welding 
H ae Gas 
b. Electric 


JOB TITLE: Mechanic 
A. Outline of instruction to be given in schocl. 


1. Basic principles of internal combustion engines. 
Fuel system and basic components and function. 
3. Lubrication and its essentials. 

& Functions and parts of codling system. 
a 5+ Functions and parts of electrical system. 
a 6. Functions and breaddown of geartrain. 
7. Proper adjustment of brakes. 
8. Proser adjustment of clutch. 
9. Welding. 
aa @- Gas 
- b. Electric 
4 10. Shop safety. 
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a B. Outline of instruction to be given in business establishment. 


1. Completely overhaul one engine. 
Zz 2. Check clutch assembly and overhaul. . 
P| 3. Check and repair or install cooling system. 
4&. Check electrical system, repair and install. 
= a. Generator 
s b. Starter ~ 
+ c. Battery 
s d. Distributor 
| e. Voltage regulator 
| £, Wiring layout. 
a 5. Check and install spark plugs and wires. 
| 6. Check and replace coil. 
& 7. Clean, check, and install fuel system, 
8. Clean, service, and install air cleaner. 
: 9, Check transmission and differential, replace parts, etc. 
Zz a. Bearing wear 
b. Gear..wear:: 
= c. Check and repair brakes 
ae | 10, Replace oii and grease according to operators manual. 
; a. Front wheels 
* a b. rank case 
4 c. Transmission 
d. Hydnaulic system 
e. Rear axle bearing and seals 
1l. Check and reapir hydraulic system. 
12. Welding. 
a. Gas 
b. Electric 
13. Practice safety. 
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JOB TITLE: Shop Foreman and Assistant Shop Foreman 


A. Outline of instruction to be given-in school. 


1. Acquaint student with working knowledge of the following: 
a. Utility engineer 
‘ b. Seteup man and delivery 
c. Mechanic trainee 
d. Mechanic 
2. Importance of service to the customer. 
3. Importance of making work order. 
4. Importance of supervision to ail shop personnel. 
Se Importance: of planning and organizing jobs. 
6. Importance of acquiring knowledge of the operating policies of the business. 


B. Outline of instruction to be given in business establishment. 


1. Meet customer and make job order. 

2. Scheduling of work for all personnel. 

3. Practice and promote safety. 

4, See that jobs are completed on schedule. 

5. Check all completed jobs before delivery is made to custdémer. 
6. Be a good service salesman. 


. JOB TITLE: Parts Trainee 
A. Outline of instruction to be giveti in school. 


1, Importance of clean and orderly’ working conditions. 

2. Importance of good personal appearance, 

3. Importance of quick and efficient service to customer. 
4. Importance of parts inventory. 

5. Importance of knowledge of parts and cotrelated parts. 
6. Importence and use of parts book and price book. 

7. Importance of writing tegibly. 

&. Be honest. 


B. Outline of instruction to be given in business establishment. 


1. Keep parts and area clean and orderly. 

2. Dress appropriately. 

3. Give quick anda efficient servive,. 

4, Keep inventory of parts and order as needed. 
5. Learn to use parts and price book. 

6. Make display of fast-moving parts. 

7. Check incoming parts and properly store. 

8. Check and order parts ahead of seasonal work. 
9. Make ail tickets "legibly. 

10. Practice honezty, 
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JOB TITLE: Parts Man 


Cutline cf instruction to be given in school. 


1, Acquaint student with same knowéedge as parts trainee. 
2. Importance of a correct inventory. 

36 Importance of work experience. 

4. Importance of training trainee. 

5. Importance of reporting customer complaints. 

6. Importance of assuming all responsibilities. 

7. Honesty. 


Outline of instructions to be given in the business establistment. 


1. Responsible for keeping parts and area clean and orderly. 
2. Responsible for quick and efficient service. 

3. Responsible for adequate inventory. 

4. Responsible for corre.t use of parts and price book. 


Responsible 
Responsible 
Res ponsible 


for advertising and displaying pares to increase sales. 
for all parts orders. 
for pattssales and receipts. 


Maintain good public relations. 
Practice safety. 
Practice honesty. 


JOB TITLE: Sales Trainee and Salesman 


Outline of instruction to be given in school 


1. Importance of personal appearance. 

2. Importance of knowledge of product. ; 

3. Importance of knowledge of adaptability of equipment to a farm. 
4, Importance of evaluating farmer's present machinery inventory. 
5. Importance of keeping prospect list op to-date. 

6. Importance of staying in touch with the farmers. 

7. Importance of quality prospects. 

8. Importance of mechanical background. : 

9. Importance of salesman and other employees relationship. - 
10. Importance of price quotation to prospective buyer. 
ll. ‘Importance of salesmén and owner relationship.. - 

12.. Importance of personal qualifications. 


a. Honesty and dependability 
b. Leadership 

c. Self-control 

ad. Business-like attitude 

ee Service minded 


Outline of instruction to be given in business establishment. 


1. 
26 
3 
4e 


Dress appropriate. 
Know the products to be sodd. 


Work with experienced personnel to observe equipment for proper adaptation. 


Make inventory of equipment on several farms. 
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Make prospect list and keep up-to-date. 

Make visits to farmers periodically. 

Observe all prospects and their financial responsibility, 
Improve mechanical knowledge, 

Maintain good relationship with owner. 

Study and keep up-to-date on price books. 

Observe and practice these quality traits: 


Honesty and dependability 
Leadership 

Self-control 
Business-like attitude. 
Service minded. 


SECTION VIII 


SELECTING TRAINING STATIONS FOR COOPERATIVE WORK EXPERIENCE 


One of the most important factors in determining the success of the coopere 
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tive work experience program is the adequacy of the training station at which a 
a Student is placed for on-the-job instruction and experience, It is imperative, 
therefore, that definite consideration be given to the selection of training 


Stations before students are placed for occupational experience. The survey of 
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the agricultural businesses and firms in the community, explained earlier, should 
provide a gooc list of possible training stations. Information gained from 
the personal interviews or knowledge already possessed by the vocational 


agriculture teacher-coordinator and consulting committee members should provide 


Le oe ad 


sufficient basis for determining whether possbile training stations eet the 


desired criteria, 


Criteria for $ebecting Training Stations 


The following items shouzld be used as vriteria in selecting training stationS: 


1, Tyre of occupation, The training station should provide experience in an 
occupation that requires some knowledge, understanding, and skill in 

apricultural subjects, 

# 2. Opportunities for rotation, The training station should provide a wide 

variety of experiences associated with the occupation for which the stu- 

dent is training, It should not ne just a routine work experience of a 


repetitive nature, 


3. 


4. 


De 


6. 


7. 


8. 


$9, 


10. 


On-the-job supervision. The training station should provide someone capable 
of serving as an on-the-job instructor. This should be someone who is 
thoroughly competent in the skills and technical aspects of the occupa- 
tion. He should be someone who is interested in the program and who will 
enjoy cooperating im the training progran. 


Working conditions. The working conditions of training stations should 


be safe and clean, with a good record of accident prevention. It should 
also present few, if any, conditions that might impair the health of the 
Workers. 

Reputation. The training station.:personnel should have a good reputation 
and be respected by the community as reliable business people. It 
should be a business that the community is glad to have within its 
boundaries. 

Business climate. The personnel in the training station should use ethical 
business practices and leave a favorable impression with the student. 

The firm should have a record of participation in civic affairs, and a 
favorable attitude toward the welfare of its employees. 

Stability of employment, The training station. should have-a reputation of 
contdmejes. operation. It should have a record of few or no lay-offs, 
lock-quts, close-downs, or extensive periods of curtailment. 
Hours of employment. The training station should be able to provide for 
a sufficient number of training hours at a time which is Conducive to the 
employment of student workers. 

Faciz:ities and equipment, In order to provide adequate training, the 
training stations should possess adequate facilities and equipment and use 
up-to-date methods. 

Employer-employee relationship, The training station should maintain a 


good employer-employee relationship. Firms that make it a policy to train 
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and promote their own personn-l'score high on this point. 

11. Accessibility, Training stations should be within a reasonable distance 
from the school or act. ‘sible to the trainee. In some cases, the train- 
ing station may be outside the normal iimits of the school area if the 
Student has adequate transportation to and from work, and the training 
station rates high on other factors. In some cases where students are 
attending area schools, they can be placed in their local community for 
occupational experience. 

12, Wages. The training’ station should be able to pay a minimum wage for stue- 
dent workers based on that paid other empleyees of similar expeziences and 
training. ‘ages of regular employees should be at least ccmpazable to 


those paid in similar occupations in the community. 


Training Station Check Sheet 

The final selection of training stations can be facilitated by the use of a 
check sheet. The purpose of this sheet is to obtain a comparative rating of pose 
sible training stations. This sheet should list criteria to be considered when 
making the selection. The consulting committee can be very helpful in completing 
the check sheets on the different firms. 

Careful consideration should be given to each item on the check sheet. Any 
unusual situations should be listed at the bottom of the sheet under "Remarks." 
If a prospective training station is not selected, the reasons may be listed in 
this space and relayed to the employer. This may help correct deficiencies in the 
prospective training station so that it may be used in the future if needed, 


(An example of a training station check sheet is shown in Appendix D.) 
(An example of a cooperating employer appraisal is shown in Appendix E.) 


aBh« 


SECTION IX 


SELECTION OF STUDENTS FOR PLACEMENT IN TRAINING STATIONS 


It must be realized that the student is the most important element in a 
cooperative occupational experience program. Much of the success of the program will 
depend upon the calibre of the students enrolled. Students termed "of high 
calibre“ do not necessarily mean those with outstanding grades, but refers to those 
students who possess the aptitude and qualifications required for success in a4 
given occupation, The objectives of this program can be attained only when the 
student is capable and desires to receive training. There may be a tendency ameng 
some educators to gear the program toward students with low academic and occupa- 
tional abilities, while the training for many occupations to be entered requires 
students to have desirable personal traits and above-average aptitudes. 

With the above considerations in mind, the need for a sound system for 
screening and selecting students beeomes evident. The vocational 2rriculture. teacher 
coorcinator should plan a system that utilizes numerous activities and procedures in 
selecting students. 


Procedures for Selecting Students 


The following steps are suggested as a guide to follow in the selection of 
students: 
1. Make a general announcement concerning the program to all eligible students 
ac least two months before pre-registration for courses. 
2. Have all interested students complete an "application for enrollment form" 


A sample form is shown in Appendix -F , 
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Make arrangements with the school counselor to obtain various tests 
scores and other confidential information that is not reported on the 
application form. | 

I£ sufficient tests have not been administered, the teacher-coordinator 
may Wish to administer commercial tests or in some cases special 
interest surveys. These can determine the student's interest and abili- 
ties in specialized areas such as sales and mechanics. Contact your 
school guidance counselor for obtaining this type of information. - 

In most cauaa the teacher-coordinator will be familiar with the personal 
characteristics of possbile stydents, since he would most likely have 
them in previous voeational agriculture classes. In some cases, however, 
the teacher-coordinator may have very little contact with interested 
students. If this be the case, it may be advantageous to have other 
teachers more familiar with the student, evaluate the personal charac- 
teristics of ise atudene A sample teacher's rating form is fhown in 
Appendix G_. 

Record the information obtained from the previoux steps on a “Student 
Information:Sheet." (See Appendix_B_.) 

Interview each candidate personally. This will help obtain information 


that has not been obtained in any of the precious steps. 


Criteria for Selecting Students 


After the above steps have been completed, sufficient informstion should be 


available to make a final selection. The fdllowing criteria are suggested as 


possible points to be kept in mind when selecting. students. 


Occupational objectives. Students selected should have an interest in agricultural 


occupations for which the training program is designed, and in which adequate 


training stations will be available. 
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Parents’ approval. Students selected should have their parents’ approval to 
participate in the progran. 

Ability and willingness to york. Students selected should have demonstrated that 
they are able and willing to work. 

Age. Most states have minimum age laws (usually 16) and,therefore, this must be 
considered when students are selected. Students selected should be able to meet 
the age requirements specified by local, state, and federal labor laws. 

(See Appendix _4.) 

Scholarship. Students selected should have done well in school subjects related 
to the occupation in which they will be trained. 

f.ttendance records. Students selected should have a minimum number of ahsences 
and tardinesses on their school records. 


Hours available for work, Students selected should be able to work the mininun 


required hours per weel: for the total training period. 

Transportation. Students selected should be able to have transportation to and 
from their training station. 

Handicaps. Students selected should not possess any handicaps which would prevent 
them from being hired by any employers in the availiable training stations. 


Personal characteristics. Students selected should have desirable personal char- 


acteristics. This would include such items as character, loyalty, initiative, 
attitude, and personality. 
Placement of Trainees in Training Stations 
Perhaps the placement of qualified trainees in selected training stations is 
a rewarding climax to the vocational agriculture teacher's effort up to this time. 
After a list of qualified trainees and suitable training stations have teen 


made, the next important step is matching trainees to jobs for the most effective 


training. It is believed that the final selection of the trainee for 
a particular training station should be made by the employer. However, there are 


certain things that the teacher-coordinator can do to assist in getting trainees 
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properly placed in desirable training station, these are: 
' | 1, Give the qualified trainees instruction on job classifications, employer~ 
employee relations and procedure in applying for job. | 
2 2. Rate the eligible trainees for suitability for each particular job. 
3. Give the list to the proper employer and let him select the students he 
wants. to interview. 
4. If some jobs require an application. form, guide the student in completing 
‘thie. farm,.but.let.the atudent gain the-experience of actually compicting 
such a form. ) 
5. In some cases, the .teacher~coordinator may wish to go with the student 
i and intzoduce him to the employer. However, this depends upon the. 
individual student. ‘ The teacher-coordinator may wish aa - with the 
student and introduce him,to the employer. However, this depends upon 
the individual student. The. teacher-coordinator from his knowledge of 
j the student should know whether to use this procedure or not. 
| 6,. After the employer has had an opportunity to interview the students, 
i | : the teacher-coordinator should assist him.in his selection by furnishing 
him all the information available about each student being considered. 
This can best be done by letting him teview the Student Information 
Shett. The teacher-coordinator should refrain fram giving his personal 
recommendations or arbitrarily assigning a trainee to a training center. 
Remember, the final selestion of the trainee should be made by the 
; 7) employer, unless circumstances are such that @ cooperative arrangement 


; : " be worked out for selecting trainees for certain establishments. 


4 | PLACEMENT OF STUDENTS IN TRAINING STATIONS 
| A concerted effort should be exerted by the vocational agriculture teacher- 


‘coordinator to insure that the interest of both the student and the employer is 


considered when placing a student in a training station. Also parents should 
show their interest, 
One mistake the teacher=coordinator should avoid is arbitrarily assigning 
4 a student to a training station without involving the employer, Past experiences 
of smme have shown that this may lead to an undesirable situation. First of all, 
students do not recfive the actual experience of applying for a job under real~ 
istic circumstances, and secondly, if for some reason the student does not do weil 


at the training station,the teacher-cnordinator must assume full responsibility, 


When Should Students be Placed? 

Bue to the variety of programs which offer training in off-farm agricultvral 
occupations, it is difficult to say when students should be placed in cooperative 
occupational experience programs, Some students will need to be placed in the 
summer before entering a class where related instruction is to be offered, while 
others will need to be in the class for a considerable period of time before 
they are placed in on-the-job training, 

Although it is sometimes difficult to accompolish, students should receive 
formal instruction in as many areas as possible before they are placed for 
cooperative occupational experience, The type of emphoyment will determine 
to some extent the previous instruction needed. For mmst occupations it is 
desirable for students to be acquainted with the procedures of applying for a 
job, employer-employee relations, and a general knowledge of the nature and 
scope of the occupation for which they are preparing before they begin their 


on-the-job experience, 


How Should Students Be Placed? 


Although there are no definite procedures in placing students in training 
stations, there are certain practices that should be followed, The following 
practices are recommended as desirable precedures for the teacher-coordinator 
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Have more than one studett apply for a job at a training station, This 
will enable the employer to have a choice and it will enable students to 
encounter a more realistic situation in that he knows that he is com= 
peting for a position. Peir competition is the "spice of liée.” 

Have the student write a letter of application, This gives peuckieal 
experience to the student and at the same time énabies the employer to de- 
termine if he wants to give the student's applacation further santa 
eration by having him complete an application form or attend a personal 
interview. An example of a student's letter of application is shown 

on prge 92.. 

Help the student complete the application forms that the employer 
requires, If the employer does not require application forms, the 
teacher~coordinetor may seateact a sample form which students may 
complete for practical experience, These forms plus a personal data 
sheet may be given to an employer if he requires information in addition 
te that obtained during an interview. An ezaeete of an application 
form is shown in Appendix I. An example of a neveonal data form is 


shown in Appendix J, 


Ask the employer to conduct a personal interview with those students 


that meet his minimum requirements. This is excellent experience for 
the student and it enables the employer to determine which student he 
fékls is best suited for the position available. Some specific helps 
concerning student~employer interviews are found on pages 93 and 94... 
As pointed out before, the final selection of the student to be placed in 
the training station should be made by the employer. This will en- 
able the employer to have the same freedom and responsibility in the 


hiring of student~learners as for a regular employee. In many cases 
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6. 


the employer worke directly with the teacher-coordinator in that the 
teacher-coordinator will supply information concerning the students if 
the employer so desires, 

If a student is not selected for a job in one training station, he 
should then apply at another approved station which can provide training 
in an occupation that is available, This being realistic to live 


situations. 


acess High School 
Vocational Agriculture Department 


{Sample Letter of Application) 


Box 100 
Farmville, UU, S. A. 
September 20, 1965 


Mr. John McAhee, Manager 
Brown Farm Implement Co, 
340 Main Street 
Farmville, U. S. A. 


Dear Mr, McAhee: 


Yr, Andrews, vocational agriculture teacher-coordinator at Farmville High 
School, has informed me of a vacancy in the tracher and mechinery parts depatt- 
ment o£ your firm. I would like toe submit my name for consideration for this 
position. 


At present, I am a student enrolled in the vocationzi agriculture occupa- 
tions craining program at Farmville High School and, therefore, will be availab] | 
for employment after 2:00 p. m. on school days, and the entire day on 
Saturdays and during the summer. I do not plan to go to college, and I plan 
to seek full-time employment in an agricultural firm when I graduate. 


I have lived and worked on a farm all my life. Last summer I worked in 
the parts division of the Farmville Tractor and Equipment Co, I have served 
as secretary of the local FFA Chapter and scholasticaily, I rank in the upper 
fourth of my high school class. 


I am interested ijn a career in agricultural machinery sales and recog- 
nize the value of being associated with a firm of your reputation. I would 
appreciate a personal interview with you at four earliest convenience so 
you may become better acquainted with my qualifications. I will be available 
for an interview after 2:00 p. m. on school days and any time on Saturdays, 


I may be contacted at the above address or through Mr, Andrews at the 
high school, I am icoking forward to your reply. 


Sincerely, 


John Jones 


Some Helps Regarding Interviews* 
The following is a sample of the type of information .the teacher can 
give to help prepare students for interviews. 


Planning the interview " 
-* Planning for a successful interview usually begins long before the inter~ 
ie view, After /trainee knows the firm where he is to get his work experience, 
he is in a poSition to do a little research. He should find out where the | 
company is* located, who the manager is, what the company sells (including 
"brand name" products), its policies and organization. The trainee should 
ask himself how he can fit into the firm best. 

The teacher should emphasize the following in talking with the trainee: 
about interviews, Before you leave for the interview, chebk your personal 
appearance. Dress smartly and neatly. Above all, be clean. Carry with you a 
portfolio or references and your personal data sheet. 

When you enter the interview office, smile, and act naturally. The 
interviewer is interested in the real you. He will usually be an experienced 
person and will take the initiative throughout the interview. If he gives 
you a chance, offer special information about your interests and desires 
and your interest in the firm. Ask questions. Show interest and aggressiveness, 
Before the interview 

The following questions shotild be answered by the trainee before the 
interview: 

1. What kind of training do you really want? 
| § 2. Where can you go to find such training? 

3. What qualifications are necessary to obtain such training? 


4. Does the firm hire persons without experiences for the kind of job 
a? 


*Adapted €com 77 material for co 
£ for conducting ioe ro ams in oft-t rm 
agricultixal occupations in Kentucky, ’ cg : 
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How tan you’ best’ get the kind of experience you need? 

What do you know about the firm? 

Who is the one who does the employing? 

Are you positive on the training you want? 

What kind of clothes should you wear for the interview? 
What references should you carry with you to the interview? . 
Why is it important to arrive on time for your interview? 


Where is the exact location the interview will take place? 


During the interview 


The trainee should keep the following questions in mind and know what 


to do when the interview takes place: 


I. 
26 
3. 
4. 
Se 
6. 
7. 
8. 
9. 


10. 


Should you shake hands with the interviewer? . 

Should you smile? 

If you are introduced to the interviewer, what shoudd you say? 

Should you sit down immediately? 

How should you sit? 

Where should you put your materials that you have carried with you? 
If the interviewer sits waiting for you to speak, what should you say? 
{Tf the interviewer asks questions, how. should you reply? 

If the interviewer makes no offer of a training position, what should 
you do? 

If the interviewer makes an offer of a training position, what 


questions should you ask? 


After the interview 


Every interview should be followed with a letter of appreciation, thanking 


the interviewer for his consideration and reaffirming your desire to have the 


training position, The follow-up letter may express your interest*in the 


company, its products, or the kind of work involved. Remember that a 
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prospective employer has more to decide than whether or not the applicant will 
£it in with his firm; he must decide who will fit the job best, 

YOU MUST STAND OUT FROM THE REST, This fact alone should be enough to 
convince you that you must be “on your toes" and sell yourself every minute of 
the time you spend with a prospective employer. Renember that you ere not 
only competing with other applicants, but yau are also competing with the 


standards of quality that every firm establishes. 
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SECTICN X 


SUMMARY COOPERATIVE OCCUPATIONAL EDUCATION IN AGRICULTURE 


1, Age of Trainees 


The trainees must be 16 years of age or older to meet the requirements of 
labor laws fot many. occupatione.~ Trainees who will be 16 during the first 
6 weeks after the beginning of school may be enrolled. They can not, how- 
ever, be employed under a studernt-learner certificate until they are 16 


years of age, (See Appendix A and B, ) 


2. Hours of Training 


3. 


Trainees employed in occupations governed by the U,. S, Fair Labor Stand- 
ards Act may spend as many hours at the trianing center as approved, provided 
these hours, plus tie hours spent im regular classes in school do not exceed 
40 hours per week. Sufficient time in training on the job is needed for 
instruction, observation, and practice to learn the various phases of the 
job. Normally, the trainees will spend five hours per day in school and 
three hours per day at the training center. When school is not in session 
on any school day, the trainee may work more hours than the student-learnez's 
certificate authorizes, provided, however, the total hours shall not excecd 
eight hours per day, During the school term when school is not in session 
the entire week, the trainee may work additional hours, not to exceed 40 
hours, The trainee must spend as many hours on the job as he does in the 
vocational agriculture class. 

Selection of Trainees 


Trainees should be selected who are interested in preparing for occupations 
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6. 


7. 


8. 


which require knowledge and skills in agriculture. Trainees must be employ- 
able; therefore,it is essential that selection he based on a carefully de- i 
signed procedure which takes into consideration such things as aptitude, 
interest, personality, work habits, etc. 
Wages Paid Trainee 

Trainees must be paid for the time spent on the job at the training center 
at the same tahe as otner employees of the same age or experience. The local 
Advisory Council may recommend minimums if not covered by minimum wage laws. 
Employers may obtain a Student-Learner Certificate allowing them to pay 75 
percent of the minimum wage for a portion of the training period. 
Length of Employment of Trainees 

Trainees must be employed in an occupation at the training center for enough 
time to justify the program, This may vary according to occupation, and the 
amount of training available at the centers. 

Travel of Trainees 

frainee must be responsible for his own travel to and from the training 
center. Any training center approved shouid be within a reasonable travel 
distance from the school aad the home of the trainee in order to reduce the 
amount of travel required, 

Individual Training Plan 

An individual training plan must be developed for each trainee. oth a 
course-ofestudy for his classroom related instruction and @ training outline 
for his occuaptional on-the-job training at the training center is necessary. 
F.F.A. 

Boys enrolled in the agricultural occupations program are leigible for 


membership in the Future Farmers of America. . 
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RELATED CLASSROOM INSTRUCTION IN AGRICULTURAL OCCUPATIONS 


ke Length of Tine 


A minimum of one hour per day for related classroom instruction is required. 


2. Course Content 


3. 


4, 


Se 


& Instruction applicable to all agricultural occupations regardless of 
occupation pursued, will be provided. Such instruction will include 
such areas as: 

(1) Applying for a job 

-» (2) Employer relations 
(3) ‘Etites 
(4) Labor laws , 

(5) Workman's Compendation laws 
(6) Social Security 
(7) Other 

b. Instruction will also be provided which is spplicable to the individuel 
traineds occugation which he is engaged. This instruction will be pri-« 
marily individual study under the supervision of the vocational agri- 
culture teacher. 

Size of Classes 


Since the related dccupations program is: new and will probably require more 


‘ time: by the teacher than the regular hrogram, it is suggested that fewer 


students be enrolled per class where related occupations students ere en~ 
rolied. A good many teachers are overloaded at' present. In some schools 
consideration should be given to the emplo-ment of an additional teacher or 
teachers to assist with the expanded program. 
Class Schedule | 

Cooperative occupations trainees may meet with the vorsag classes as 
scheduled. 
Facilities and Instructional Material 

a. The school must provide satisfactory classroom facilities for this 


program. In most cases, the vocational agticulture department will be adapt-- 
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able to provide the necessary faeilities. 
b. The school must also be responsible for providing sufficient instruc- 


tional materials for the students, 


- ON-THE-JOB TRAINING AT THE TRAINING STATION 
1, The length of training period will very, according to the type of occupation 
and offerings of the Training Station. 
2. The amount of time spent at the station-can not exceed the difference bee . 
tween the total hours in school and 40 hours per week. 


3. Onethe-job training must not be less than that spent in the vocational in- 


school .classes, 


: TRAINING PLAN 
1. The Training Plan should be developed cooperatively by the person directly 
responsible for training the student and the agricultural teacher. 
2. The Training Plan should contain the basic knowledge, manipulative skills, 
and abilities.that the trainee should learn on-the-job and in the classzcom,. 
SUPERVISION OF TRAINEES AT THE TRAINING CENTER 
1. By the employer 
The employer, or a person designated by the-employer, will be respone- 
sible for training bhe student at the place of business. He should assist 
in the developing of the training plan in order thet no step, job, operation, 


: or procedure is omitted. He is to provide instruetion at the center in 
such a manner or method that will be understandable to the trainee. 
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2. By the teacher of vocational agriculture 


The primary role of the teacher will be to work clesely with the employer 
and/or the person directly responsible for training the student, He will 
make periodic visits to the training center to check with the business 
personnel and observe the student in training, .The local school district 
should provide ample time for the coordination of the program. 

Start of training 

The occupations program cannot ‘be started the day school opens like the 
usual vocational agriculture courses. Unless the students are placed at the 
training ‘centers during the summer, there will be a considerable amount of 
confusion is starting beth the regular Vo-Ag classes and the occupations 
program at the beginning of the school term, On this basis, it is recouwmended 
that students commence their training on-the-job during the summer months. 
This will allow the students to be observed for a period of time to determine 
if the training at the center makes a suitable beginning and indicates 
progress, It will permit changes where it is evident that changes should 


be made before the regular school term begins. 
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APPENDIX _A SUMMARY OF MISSISSIPPI CHILD LABOR LAW~-1960 


MINIMUM AGE 
The minimum age is 14 to work in any mill, cannery (except fruit or vegetable 
cannery), workshop (interpreted by Attorney General to include stores, factory, 


or manufacturing establishments. 


CERTIFICATES 

No employment-certificate system, (For work in establishments listed above, em 
ployer must be secure from a child between 14 and 16 parents® affidavit and 
certificate of school superintendent or principal stating place and date of 
birth, school grade attended, name of last school sttended, and teacher in 


charge. ) 


AGE CERTIFICATES 

No provision. (For the purposes of the child-labor frovisions of the Fair Labor 
Standards Act, Federal certificates of age are issued upon request by the Federal 
Issuing Officer, Wage and Hour and Public Contracts Divisions, U. S. Department 


of Labor, 145 Amite Street, Jackson.) 


HOURS 

8-hour day, 44-hour week, for children between 14 and 16 in any mill, cannery 
(except fruit or vegetable cannery), workshop, factory, or saaufacturing establish- 
ment, or (by interpretation) in any store, Railroads and jublic service cor- | 
porations are exempted. 

10-hour day for all mumployees 16 and aver in any mill, cannery (except fruit or 
vegetable cannery), workshop, factory, or manufacturing estaolishnent, with the 
following exemptions: (1) Cases of emergency; (2) Where public necessity requires; 
(3) Railroads or other public service corporations; (4) Establishments handling 


or converting perishable agricultural products in .geason, ‘and which-use-adgt? 
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male labor onty; (5) Overtime permitced te meka one shorter workday per week 
(30 minutes daily for the first 5 days of the week, euch edditional time to be 
deducted from the last day of the week. Persons employed at night only may 
work 11 1/4 hours the first 5 nights of the wack end 3 3/& hours on Saturday 
night but 60 hours shell constitute a fuii week’s work for such employees). 
10-hour day, 60-hour week, for females in any laundry, millinery or dressmaking 
store, office, merchantile,establishment, telegraph or telephone office, or 

in any other occupation not herein onugevated except (1) cases of emergency, 


(2) where public necessity requires, and (3) domestic service. 


NIGHTWORK 

Prohibited from 7 pam. to 6 a.m. for. children under 16 in any mill, cannery 
(except fruit or vegetable cannery), workshop, fectory, or manufacturing es- 
tablishment, or (by interpretation) in any store. Railroads and public service 


corporations are exenpted. 


STREET TRADES 


No provision, 


MEAL PERIOD 
No Provision. 


AGENCY AUTHORIZED TO ENFORCE CHILD-LABOR LAW . 
Division of Occupations] Health and Factory Inspection, State. Board of Health, - 


Jackson, Mississippi. 


STATUS OF ILLEGALLY PMPLOYED MINOZ.S UNDER THE WORKMEN'S COMPENSATION ACT 

Illegally employed minors are covered by the State compensation act, and the 

double comperisation is provided in case of injury to minors under 18 employed 
| ; 


in violation of the State child-Lebor laws The employer alone and not the *- 
/ om og 
“102< 
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insurance carrier shall be liable for such increased compensation. 


LEGAL REFERENCES, Miss. Code 1942 Ann., Recompiled 1952, Supp. 1958. Child 
Lebor: secs. 6985~6993. Workmen's Compensation: secs. 6968.02, 6998.54. School 
Attendance: secs. 6221 through 6228 repealed by ch, 26, Laws 1953; sec. 6225-03. 
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APPENDIX B_ 


STANDARDS AND PROVISIONS FOR STUDENT-LEARNER CERTIFICATES* 

The following section is taken from the information guide and instructions 
for completing applications for student-learner certificates and from title 
29, part 520-Employment of Student-Learners. 

Under regulations established pursuant to both the Fair Labor Standards Act 
and the Walsh-Healey Public Contracts Act, student-learners may be employed at 
wages below the minimum wages established under those ects in accordance with 
certificates issued by the Wage and Hour and Public Contracts Divicions of the 
U. S. Department of Labor. The employment of student-learner” at special mini- 
mum wages is subject to Regulations, part 520, issued under authority of section 
14 of the Fair Labor Standards Act. Section 50-201.1102 of the general regula~ 
tions under the Walsh-Healey Public Contracts Act recognizes the standards and 
procedures of Regulations, part 520, as applicable to the ussuance of certifi- 
cates permitting employment of student-learners at special minimum wages in the 


performance of government contracts. 


1. Coverace 


The Fair Labor Standards Act applies to all employees (including student~ 


*Adapted from the Arkansas Manual on Supervised Training for Agricultural Employ- 
ment. 
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learners) engaged in interstate commerce or in the production of goods for 
interstate commerce, including any closely related processes or occupation 
directly essential to such production, unless soni tiealty exempt by some provi- 
sions of the act. The act also applies to employees (including student-learners) 
who are not themselves engaged in or producing goods for commerce but who are 
employed in certain large enterprises engaged in commerce or in the production 
of goods for commerce, Popularly known as the Federal Wage and Hour Law, this 
act establishes minimum wage, child labor, and maximum hours and overtime stand- 
ards for employment subject to its provisions. 

The Waish-Healey Public Contracts Act applies tn general to ali contracts 
entered into by the government for the manufacture or furnishing of materials, 
supplies, articles or equipment in any amount in excess of $10,000. This 
act requires the payment to employees engaged in the performance of such con« 
tracts of not less than the minimum wage determined by the Secretary of Labor 
to be prevailing for the industry. In addition, the Public Contvacts Act 
contains special provisions for safety and health standards, restricticns against 
the use of child labor and convict labor, and special provisions for the pa:ment 
of overtime for work subject to the act. 

Special situations which may arise under these two acts are explained in 
section 2 cf “On Completing Student-Learner Certificates." The Wage and Hour and 
Public Contracts Division have available upon request bulletins cn the coverage 
of these acts. If in doubt as to hether either or both of th:.e acts appiy to 
a particular type of employment, a letter explaining your situacicn ehouid be 


sent to the regional office of the division serving your area. 


2. Who Is A Student-Learner ? 


As defined in the regulation, a student~learner is a student who is receive 


ing instruction in an accredited school, college or university, end who is em- 
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ployed on a part-time basis pursuant to a bonafide vocational training program 
administered by his school, A bonafide vocational program is one authorized and 
approved by a State Board éf Vocational Education or another recognized educa- 


tional body. Theve programs must provide for part-time employment training sup- 


plemented by and integrated with a definitely organized plan of instruction de=- 
signed to teach technical knowledge and related industrial information which is 
given as a regular part of the student-learner's course of study in the educational 


institution he attends, Such programs may be either retail and service occupations 


or in trade and industrial skills. 


3. Who May File? 

Whenever it is believed necessary in order to prevent curtailment of employ- — 
nent opportunities, application may be made fo: a certificate authorizing an 
ewpiloyer to pay student-learners special minimum wages below the applicuble ata- 
tutory (or wage order) minimum wage under the Fair Labor Standards Act or below 
a minimum wage-determination under the Walsh-Healey Public Contrects Act. A separat: 
apptication on official forms furnished for the purpose must be filed by the 
employer for each such student-learner. Parts of this applicetic are best 
compieted by a school official, other parts by the employer. The appropriate 
school official, the employer, and the student-learner must sign “h2 appricatione 
Before a certificate can be issued, the conditioas specified ia seztion 520.5 


Cf the regulation must be met. (See section 4 on “Completing Student~Learner 


Certificates" for these conditions.) 


4. Where To File. 

Applications must he made on official forms supplied by the Divisions. 
The original of the completed application must be filed with the regional offices 
of these Divisions serving your area. The regional office serving Mississippi is: 
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U.S, Department of Labor 

W. H P. C. Division 

Birmingham, Alabama 
A copy must be retained in the employer's files. Additional copies may be made 
available to school officials and to the student-learner. 


The field office for Mississippi is located at Jackson, Mississippi. 


5. When To File 
Applicatiens should be filed 15 to 30 days in advance of the date the student~ 
learner begins his employment so that the Divisions can take action on the appli- 


cation before employment begins. Certificates Cannot Be Issued Retroactively. 


When the student's employment opportunity might be lost by delay in obtain- 
ing a certificate, section 520.6 (c} (2) if the regulation establishes a pro- 
cedure for a temporary authorization. A description of this procedure appears 


at the tp of the face of the application. 


6. Age and Proof of Age 


Minors under 16 years of age are not eligible for student~learner certificates, 
Furthermore, in occupations declared to be hazardous by the Secretary of Labor, 
the student-learner must be at least 18 years of age. (Hazardous Occupations 
Nos. 5, 8, 10, 12, 14, 16, and 17, permit student~learner employment at 16 and 
17 years of age under certain specified conditions.) For information concerning 
child-labor provisions of the Fair Labor Standards Act, see Child-Labor Bulletin 
No. 101. 
For employment subject to the Walsh-Healey Public Contracts Act, male 
employees must be at least 16 years old and female employees must be at least 


18 years old. 
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in addition to entering the student~learner's birthdate in item'3 of the 
application, the employer should obtain and keep on. file an employment or age 
certificate showing the student=tearner to be at least ‘the minimum age for the 


occupation .in which he is employed.’ In 45 states, the District. of Columbia, 
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and Puerto Rico, State employment and age certificatee are accepted as proof of 
age under the childelabor Provisions of the Fair Labor Standards Act. (Such 
certificates also provide assurance that the employment is in compliance with the 


requirements of the state child-labor law.) In four states, Mississippi, Idaho, 


¢ ¢ 
ae 


South Caroline, and Texas, where state age and employment certificates are not 


a or 


available, federal certificates of age may be obtsined within the state érom the 


; Wage and Hour and Public Contracts Divisions, Special arrangements have been 


made in Guam and Akaska. for information concerning proof of age in these areas 


consult the nearest office of the Wage and Hour and Public Contracts Division. 


i 7. Period of Employment Training At Special Minimum Wages, 
| A certificate may ‘e issued 7only for that portion of employment traning 
3eriod for which special minimum wages below the minimum wages under the Fair 


Labor Standards Act or the Walsh-Healey Public Contracts Act are necessarye 


| 
| 
4 | This period may not exceed the length of one school year unless a longer period 
' is found to be justified by extraordinary circumstances which must be explained 
| in detail at the time of the application. No certificate shell authorize employ- 
| ment training beyond the date of graduation of the student-learner. 
| Employment training at special minimum wage rates during the summer vacation 
! period wiil not ueherally be authorized. However, in exceptional cases summer 
; employment training may be authorized when tt is aneiategral part of the vocational 
| training program. Requests for summer vacation employment must be accompanied 
: by a statement explaining the extraordinar; circumstances justifying this em- 


ployment, including the number of hours per week for which special minimm wages 
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ere ru juested. 
In item 16 of the application, siow only the number of weeks of employment 
during which special minimum wages will be paid. The beginning and ending dates 


of employment shown in items 8 and 9 should coincide with this period. 


8. Hours of Wagk and School Instruction 


The term "hours of school instruction" applies to all hours spent by the 
student-learner in act-.l classes of school instruction and does not includs schoo} 
hours spent in study hall, homeroom, and activity periods for which no academic 
credit is given. 

The combined hours of school instruction and employment training authorised 
under a certificate may not exceed 40 hours a week unless justified by extraor= 
Ginary circumstances. Such extraordinary circumstances must be explained in de- 
tail in a statement submitted with the application. Hours at special minimum 
wages in addition to those authorized on a certificate may be worked provided that 
the total hours worked do not exceed: 

(a) 8 hours on any school ‘day when school is not in session; 

(b) 40 hours 4n any week during the school term when school is not in 

session for the entire week. 
The employez shall note in his records the number of such additional hours and that 


they were worked because school was not in session, A Student-Learner May Not Be 


Employed In Any Week At Special Minimum Wage Rates For Hours In Addition To Those 


authorized In The Paragraph Above, 


In item 17 of the application, show only those hours of employment during a 
week for which you intend to pay wages below the wage determination minimum 


applicable under the Public Contracts Act. 
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9. Wage Rates 
The hourly wage rate shall not be less than 75 percent of the applicable , 


statutory minimum wage under the Fair Labor Standards Act, It is suggested that 
consideration be given to the payment of a progressive wage schedule, parti- ; 
cularly if a full year of employment training at special minimum wages is re~ 
quested. If a progressive wage schedule is proposed, the special minimum starte- 
ing rate must not be less than 75 percent of the applicable statutory minimum. 
In item 18, show only those wages which are below the epplicable minimum wage 
andar tha Fair Labor Standards Act. (This paragraph also applies to socitle sube 


ject to Public Contracts Act Wage Determinations.) See section 2 below. 
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APPENDIX _C 


STUDENT-LEARNER CERTIFICATES 


1. Certificates 


The original copy of the student-learner certificate will be mailed directly 
to the employer. Two copies will be mailed to the appropriate school official, 
one to be retained for his records and the other to be presented to the stu-~ 


dent~-learner. Applications Which Do Not Contain All Requested Information May 


Be Returned For Completion Before Action is Taken. Student-learner certificates 


can be issued with a minimum of delay where the application provides the de- 
tails requested, For additional information or application forms, communicate 


with the regional office of these Divisions which serves your area. 


2. Special Situations Under the Walsh-Healey Public Contracts Act 


The general provisions of this act are explained in Appendix B, Standards 


and Provisions for Student-Learner Certificates. The general regulations under 
the Public Contracts Act permit the employment of Student-Learners et wages below 
prevailing minimum wage determinations made under this act in accordance with 

the same standards an3 procedures as are prescribed for their empioyment at 

wages below the minimum wage applicable under the Fair Labor Standards Act. The 


provisions of Regulations, part 520 and the instructions in this guide apply 
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to student-learners employed in the performance of Government contracts subject 
to the Public Contracts Act. 

An employer who holds or who obtains a student-learner certificate issued 
in order to prevent curtailment of opportunities for employment under the Fair 
Labor Standards Act may employ the named student-learner in the performance cf 
a Government contract subject to the Public Contracts Act at the authorized 
special minimum wage and in accordance with the terms specified in that cer- 
tificate, | | 

An employer may not need a student-Learner eectificece in order to prevent 
the curtailment of employment opportunities under the Fair Labor Standards Act 
or his employees may not be subject to that act. In either case, an employer 
revforming a Government contract subject to a minimum wage determination under >. 
the Public Contracts Act may upon proper application be issued a certificate 
authorizing a special minimum wage rate not less than 75 percent of the mini- 
mim wage determination applicable to the contract being performed. Employment 
under such certificates is subject to the standards and procedures of Regula- 


tions, part 520. 


3. Compliance 


Certificates may not be issued if there are serious sistbtunding wlolectons 
of a student-learner certificate previously tamned to the employer or if there 
are serious violations of other provisions of the Fair Labor Standards Act by 
the eaployer which provide reasonable grounds to conclude that the terms of the 


certificate would not be complied with, if issued, Moreover, no certificate 
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permitting a wage lower than the statutory minimum under the Fair Labor Standards 


Act or a Public Contracts Act minimum wage determination will excuse non-compliance 


with the child-labor, overtime, or other. provisions of these acts or the regulations 


issued thereunder, 


A certificate may be withdrawn if it is no longer necessary to prevent 


curtailment of opportunities for employment or if the employer fails to comply 


with the limitations in the certificate or otherwise yiolates the act. 


4, Conditions Governing Issuance of Special Studett-Learner Certificates 


The following conditions must be satisfied before a special certificate 


may be issued authorizing the employment of a student-learner at subminimum wages: 


(a) 


(b) 


(c} 


(d) 


(£) 


(g) 


(h) 


(i) 


Any training program under which the student-learner will be empioyed 
must be a bonafide vocational training program ; 


The employment of the student~learner at subminimum wages authorized by 
the special certificate must be necessary to prevent curtailment of 
opportunities for employment ; 


The student-learner must be at least 16 years of age (or older as may 
be required pursuant to paragraph (d) of this subsection); 


The student-learner must be at least 18 years of age #f he is to be 
employed in any activity prohibited by virtue of a hazardous occupation 
order of the Secretary of Labor, (See Hazardous Occupations.) ; 


The occupation for which the student-learner is receiving preparatory 
training must require a sufficient degree of skill to necessitate 
a substantial é@earning period ; 


The training must not be for the purpose of acquiring manual deaterity 
and high production speed in repetitive operations; 


The employment of a student-learner must not have the effect of 
displacing a worker employed in the establishment ; 


The employment of the student-learners at submin‘imim wages must not tend 
to impair of depress the ua2ge rates of working standards ¢stabiished 

for experienced workers for work of a like or compzrable character ; 

The occupational needs of the community or industry warrant the training 
of student-learners ; 
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(j) There are no serious outstanding violations of the provisions of a 
student-learner certificate previously issued to the employer, or ser- 
fous violations of any other provisions of the Fair Labor Standards 
Act of 1938, as amended, by the employer which provide reasonable 
grounds to conclu 52 that the terms of the certificate would not be 
complied with, if issued; 


_ (k) The issuance of such a certificate would not tend to prevent the dev- 
elopment of apprenticeship in accordance with the regulations appli- 
cable thereto or would not impair established apprentteeente standards 
in the occupation or industry involved; 


(1) The number of student~learners to be employed in one establishment 
Zz must not be more than a small proportion of its working force; 
z 


(m) The special minimum wage rate shall be not less than 75 per cent of 
the applicable minimum under section 6 of the Act; 


(n) No special student-learner certificate may be issued retroactiveiy. 


ti 
7 5. Employment Records To Be Kept 


; In addition to any other records required under the record-keepins regula- 
i tions, the employer shall keep the following records specificaliy relating to 
student~-learners employed at subminimum wage rates: 


2 (a) Any worker employed as a student-learner shall be identified as such 
on the pay roll records, with each student~-learner's occupation and 
rate of pay being shown; 


(b) ‘The employer's copy of the application, which is serving as a tempora- 
ry authorization must be available at ali times for inspection for a 
periad of 3 years from the last date of the enployaent of the student- 
learner; 


{c) Notations should be made ‘ais “eualoeee's records when additional 
hours are worked by reason of school not being in session. 


6. Duration of Certificates 


A special student-learner certificate may be issued for a period not to 
exceed the length of one school year unless a longer period is found to be justi- 
fied by extraordinary circumstances. No certificate shall authorize employment 
training beyond the date of graduation. 
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Questions Pertaining fo The Application For and Certification Of Student - 


Learners 


Note: The reference in parenthesis refers to the section of Titie 29 part 520 
of the code of Federal Regulation--"Employment of Student-learners"™ 


1, In the average situation, for what period of time is a student-learner 
eertificate issued? 


Ans. = for one school year only. (Section 520.8.) This is an approe 
priate 36 week period, consisting of 15 to 25-hour work-wecks. 


2, What rate of pay is applicable to the student learner's employment? 


Ans. = 75 percent of the applicable minimum wage, i.e., $1.25 per hour = 
- $.94 (Section 520.6 (b)). 


3. Does the application for the certificate cons*itute a temporary certi- 
ficate? 


Ans. ~ Yes, if the application is correctly filed. The temporery aus 
thorization becomes effective the date the apolication is postrcrked. 
Section 520.6 (c} (2) 

4, Can a student learner under 18 years of age work in some of the occupa- 
tions declared as particularly hazardous for minors? 


described in the Child Lebor Bulletin No. i01, Page 9, 


| Ans. ~ Yes. (Section 520.5 (d)), If a written agreement is on file as 

5. May student learners work in any of the Hazardous Occupations without 
the exemption being granted? 

Ans. - No. There is no provision for this. 


6. Who does the Wage and Hour Division hold responsible for compliance 
with the Hazardous Occupations Orders and the terms of the certificate? 


@ Ans. ~ the employer. 


A 7. Wnen school is not in session, how many hours may a student work, under 
the provisiecns of a certificate? 


Ans. ~ When school is not in session, the student may work a number of 
hours in addition to the weekly hours erazted by the certificate: pro- 
vided, the tctal hours do sot ex-eed 8 burs in any one day or 40 hours 
in any week. (Section 520.6 (d) and (3);. 

8. How many copies of the application are necess:xy and who gets them? 


Ans. = Four copies are made. One is siven to the student, one is given 
to the employer, one is given to the school, and tie original is sent 
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to the regional labor office, . 
9, How many hours may a student-learner work at his occupation? 


Ans. = The number of hours at work plus ‘the number of hours spent in 
class at school must not exceed 40 hours per week, 


10. May a student-learner work under the provisions of a cere ti icere = 
the summer months? 


Ans, - Yes. "or example: if a student learner begins his employment 
- at the beginning of the spring semester (approximately January 1), his 
Pi training may continue through the summer months, provided he has not 
| graduated and provided the summer work is under the auspices of the 
tescher-coordinator, 


11. May a student-learner ride as a passenger in a vehicle getting from 
job site to job site? 


Ans. ~ Yes. If the student is not primarily engaged in loading or un- 
loading the vehicle or as a driver or driver's helper, he may ride the 
vehicle, 


Orders, whether or not the employer is paying the minimum wage? 


Ans, ~ Yes--and if a student-learner is to be employed in a hazardous 
occupation that carries an exemption (i.e. Hazardous Occupations Orders 
No. 5, 8, 10, 12, 14, 16, and 17,) there must be a written agreement 

on file as described in "II" under the heading "Student-Learner" of the 


{ 
| 
| 
| 
| 
| 12, Is a student-learner under 18 subject to the Hazardous Occupations 
| 
i 
| Child Labor Bulletin No. 101 pp. 7-8. 
| 


ee ee rnd 
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APPLICATION FOR A CERTIFICATE TO EMPLOY A STUDENT-LEARNER 


The certification of the appropriate school official on the reverse side of 
this application shall constitute a temporary authorization for the employ- — 
ment of the named student-léearner at less than the statutory minimum wage 

‘ applicable under Hazardous Occupations Orders of the Fair Labor Stendards 
Act of 1938, as amended, or at wages below the applicable Walsh-recley 
Public Contracts Act minimum wage coterie erect effective from the date 
this application is forwarded to the Divisions until a student~learner 
certificate is issued or deried by the Administrator or his authorized 
representative, provided the conditions svecified in Section 520.6 (c) (2) 
of the Student-Learner Regulation (29 CFR 520) sre satisfied. 

PLEASE READ CAREFULLY THE INSTRUCTICNS FOR COMPLETING THIS FORM 
PRINT OR TYPE ALL ANSWERS 


l. Name and address of establisiment 3. Name and address of Student-Learner: 
making application: 


Date of Birth: 


26 Type of business and products manu-| 4, Name and address of school in which 
factured, sold, or services ren- student-learner is enrolled: 
dered: 


INFORMATION ON SCHOOL INSTRUCTION 


5. Number of weeks in school year ll. Are Smith-Hughes Act or George- 

6. Total hrs. of school instruce Barden Act funds used for this 
tion per week program? 

7. Number of hours directly re- ~ 12. Was this program authorized by th 
lated to emoioyment training State Board of Voc. Ed.? 

8. Proposed beginning date of 13. If the answer to item 12 is "No" 
employment _ give the name of the recognized 


9. Proposed ending date of employ local educational body which has 
: _ment approved this vocational training 
10. Proposed graduation date. of program: 
student -jearner 


14, Outline the school instruction directly related to the employment training. 
(List courses, etc.) 


FORM WH-205 (10/63) ATTACH SEPARATE PAGES IF NECESSARY 
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115. How is employment training 
scheduled (weekly, alternate 
weeks, etc.)? 


REE ere 
ee eee ee 


16. Number of weeks of ‘emplo;- 


21. Number OF epericased Soisvee q 
ment traini.., at special in student~learner's occupation | f 
minimum wage 


| ‘17. Number of hours of employ- | Minimum hourly wage rate of 
| ment training a week experienced workers iin 21 


18. Special minimum wage(s) to be paid [{23. Is an age or employnent certi- 


student-learner (if a progressive ficate on file in this estab- 
wage scale is proposed, enter each lishment for this student- 
| rate and specify the periods during learner? (If not, see 
2 which it will be paid): instructions 


» 24, Is it anticipated that the 
i a Student-learner will be employed 
| in the performance of a Govern- 
ment contract subject to the Walsh- 
’ Heaiey Public Contracts Act? 


# 25. Outline training on-the-job (describe briefly the work process in which the 
E Student-learner will be trained and list the types of any machine used). 
i ” s 


26, Signature of student-learner: 


I have read the statements made above and ask that the requested certificate] 
authorizing my employment training at special minimum wages and under the 


conditions stated, be granted by the Administrator or his authorized represe&- 
tative 


ie gece hops pei ch eo ote mae SEE st Seg tae 
em kp Ane re 5 Came inte ao Sewrtee meee natn 2 eumumtet ote = 


Signature of Student (Date) 
28. Certification by employer or 
authorized representative: 
I certify, in applying for this spec 


27. Certification by school official: 
I certify that the student named 
herein will be receiving instruc- 


z tion at an accredited school and ial certificate, that all the fore- 
r will be employed pursuant to a going statements are, to the best of 
bona fide vocational training pro- my knowledge and belief, true and 

E | gram, as defined in sec*ion 520.2 correct. 


of Student-Learner Regulations. 


 ‘Gignature of School Official)Date Signature of Employer or Rep.)Date 
Title Title 
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APPENDIX _D_ 


a High School 
Vocational Agriculture Department 


CHECK SHEET FOR SELECTING TRAINING STATIONS 


Establishment Address 


Date Je Phone No. 


FACTORS Poor Fair Good Very Good Outstanding 


Type of occupation 
Opportunities for rotation 
On-the-job supervision 

Working conditions 

Reputation 

Business climate 

Hours of employment 

Facilities and equipment 
Employer-employee relationships ==. 


Accessibility 


Wages 


Remarks: 


Overall Rating: Outstanding Very Good_ Good 


Fair Poor 
(Note Copies of this sheet may be obtained from the Ag, Ed. Dept., Box 1419, 


State College, Mississippi on request. Also all other forms shown in the Appen- 


. 
tha +e 


dix may be ordered from the same soaress! 9 tae? 


« 


APPENDIZ £ 
High School 
Vocational Agriculture Department 
COOPERATING EMPLOYER APPRAISAL 


Name Date 


Criteria is Rating 


1. Interested in helping students 4 3 2 l 
: 2. Successful in agri-~business 4 3 2 121 
| : 3. Able to get along with students & 3 2 1 
: : | 4, Willing to cooperate with school 4° 3 -2 2 
4 ! 5. Uses proper English 4 3 2 21 
| T 6. O£ good character 4 3 2 1 
| 7. Emotionally stable 4 3 2 l 
| j 8. Able to explain ideas and concepts to students 4 3 2 1 
! 9. Familiar with vocational agriculture 4 3 2 1 
| : | 10. Familiar with the off+¢farm agricultural 
7 occupational experience program 4 3 2 1 
| 11. A member of agricultural, civic, or community 
| i organizations 4 3 2 1 
| : 12, Motivated by high ideals 4 3 2 1 
F | 13, Eager and hard-working 4 3 2 1 
- | Ay. Patient 4 3 2 1 
: | 15. Tactful 4 3 2 1 
. B16, Open-minded 4 3 2 21 
ye 17. Willing to take time to work with students 4 3 2 3 
OVERALL RATING 4 3 2 1 


4 ~ 6utstanding 2 + Fair 
3_~ Good 1 + Poor 


a eel 
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APPENDIX _F_ 


APPLICATION FOR ENROLLMENT IN VOCATIONAL AGRICULTURE OCCUPATIONS TRAINING 


Name Parents or 
Guardian's Name 


_ Phone Now 


Address 


Age SOX sCéHeei ght Sociai Security Number 


Locction from School 


Grade in School Do you plan to go to college? Yes No 
List the high school credits you have earned in Math English 
Social Science Science Agriculture Commercial 
Other 


Parents’ Occupation - Father Mother 


What hobbies do you enjoy 


List the Clubs and Organizations to which you belong 


ee oe 


Do you wear glasses? Yes_———s«No__—i«:«S CW you have cransportation to work? 
Yes No « Do you have any physical handicaps? Yes No o If 
the answer is "Yes}* please explain 


List the name of employer and previous jobs youhave.held and the length of time 
spent on the job, 


Name of Employer Job Number of Months 


In what occupations do you prefer to receive training? First Preference 
Second Preference 


Cn onl 


What types of work do you dislike? 


Will you be available for work: after school? on Saturdays? 
Decing summer months? 


What subjects do you need to greduate from high school? 


(Have your parents complete the following) 
= Has my permission to participate in the agricul- 
tural occupations program. Signed by Parent or Guardian 
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APPENDIX _G_ 


High School 
Vocational Agriculture Departsient 


TEACHER'S RATING OF STUDENTS INTERESTED IN AGRICULTURAL OCCUPATIONS 


Date 


Student's Name Course 


Please rate the student on the following traits: 


Excellent Good Fair 


Character 


Loyalty seas 
Initiative ents 
Attitude aos 
Resourcefulness eee 
Dependability 


Personality 


bas] 
ot 


Achievement in your course 


Do you favs this student is qualified to represent our schocl on a job? 
Yes No 


List any outstanding abilities or talents this student possesses. 


For what vocation do you feel this student is best suited? 


Does this student take orders and criticism well? Yes No 


Which docs this student prefer: Mental activities Physical activities 


Other remzrks: 
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- APPENDIX _# 


STUDENT INFORMATION FOR AGRICULTURAL..OCCUPATIONS TRAINING 
(To be completed by teacher of Vo-eAg and kept in permanent record file) 


Date 


Name Parent's Name 


& 


e Sex. Height Weight Social Security No. 


os temeneeanmemnienel 


Grade in school Parent’s occupation - Father Mother 


Location from school Phan.to go to ccilege? Yes No 


Credits earned - Math English Social Science Science 
4g. «Commercial Other 


Hobbies Grade Average 


Days absent last year Transportation to work - Yes._..— No 


Clubs and Irgenizations 


Physical handicaps Glasses? 
Previous work experience 
and Name of Employer Job Months 


Student Interests 


Student Dislikes 


Occupations Objective 


I. Q. Tests (List each) 


Other tests Test Results 


Parents approve of participation in Agricultural Occupations program? Yes_ No__ 


Availability for work after school Saturdays Summer 


Subjects needed to graduate 


Miscellaneous information 
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APPENDIX I _ 


ey eee High Schooi 
Vocational Agriculture Department 


APPLICATION FOR EMPLOYMENT* 


Trainee Practice Form 
Vocational Agriculture Occupations Training Program 


SS SSS SSS ss SS a = SS 
SS a TNR ca ET 
PERSONAL INFORMATION 


Name ; 
(Last) (First) (Middle) 


Address Telephone. 
(Street) (City) (State) 


Social Security Number Date of Birth 


Height «Weight List physical handicaps if any: 


Have you ever been seriously injured on a job? Explain 


I LS 


OO Oye LOT. 


pid you receive compensation for the injury? 


Hive ycu ever been convicted in a court of law for any violation other than 
teri fie? If so, explain? 


EDUCATIONAL BACKGROUND 
Public School Attended: Name of School___———s City__—s——séSttattle 


Pe 2-3-4 5 +6 -7- 8H 9-1 - WL - 12 Sot 


a (Circle number indicating highest grade completed. ) 
Leadership Activities: 


a A A PTT A 


ore 


a -  SUS SEED. 


SPECIAL SKILLS YOU POSSESS 


eS 


ee 


List your fields of training 


Machines you can operate 


*Adapted from the 1965 Workshdp Report. af the Agricultural Occupation Institute 


held at Oklahoma State University. 
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OA A Note oe 


Continued from_precedin e 


OCCUPATIONAL EXPERIENCE 
(Start with your last position and work to the first) 


Exact title of position Name and address of employer 


Reason for leaving 


Dates of Employment From: To: 


2 


Exact title of position Name and address of employer 


Reason for leaving 


Dates of Employment From: To: 


3 


Exact title of position Name and address of employer 


Reason for leaving 


Dates of Employment From: To: 


Onn a PRY AP PM A 
REFERENCES 
(Name) (Title) (Business) (Address) 


a fn PS DA M,C CTD 


Employer's comment 


wae 


APPENDIX J _ 


High School 
Vocational Agriculture Department 


ee ee ee ee 


(Sample Personal Data Sheet) 


John Jones 
Box 100 
Farmville, U.S.A. 


. 

Lr rere wep N a! 
6 ja *. are i Fs 
Fo a eee See se + 


Personal Information 


Age: 17 
a Height: 5'9" 

7 Weight: 160 

Health: Excellent 

E | Telephone: 262-9038 


Job Objective 


I wish to secure a position in retail selling of agricultural products. 
My first preference is farm machinery and equipment sales. My second pre- 
ference is in the area of agricultural chemical sales. 


Note: State the kind of position you desire or the specific interests 
you have. Clearness of objective and clarity of expression are 
beth important. State your interest fully but be as brief as 
possible. 


Education 

High School: Senior at Farmville High School 

Mzjor: Vocational Agriculture 

Technical Skill: Three years vocational agriculture, with specific instruc 
tion in repair and adjustment of farm equipment and machinery, farm weld- 
ing, public speaking, parliamentary procedure, animal science, and crcop 
science, 

Leadership Activities: Secretary of FFA, Treasurer of Sophomore Class, 
member of Student Council. 


Work Experierice 
Farmville Tractor & Equipment, Main Street, Farmville 


Worked in the parts department during summer of 1965. 

Jones Farm, Box 100, Farmville. 

'" Worked as a general farm worker on my father’s farm after school and 
duxiag the summers from 1960 to 1964. 


Note: Briefly list all the jobs or positions you have held giving the 


employer's name, address, title of job, and length of service. 
Begin with your most recent job first. 
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Continued from preceding page 


References 
Mr. Neal Groves, Manager, Farmville Tractor & Equipment Co., Main Street, 
Farmville. 
Mr. Gilbert Andrews, vocational agriculture instructor, Farmville High 
School, Farmville. 
Mr. Claude Rolloff, Box 101, Farmville. 


Note: Obtain permission to use names. The following is acceptable if 


references are not listed: "Appropriate business and personal 
references will be furnished upon request." 
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APPENDIX _K_ 
AGRICULTURAL OCCUPATIONS OTHER THAN FARMING AND RANCHING 


To give an idea of how broad the field of related agricultural occupations 


? 


is, we give a partial list of agricultural occupations other than farming and 
ranching ,classified by agricultural occupation families. 
I. FARM MACHINERY SALES AND SERVICE OCCUPATIONS. 


100 Blacksmith, welder, and general repairman 
101 Custom farm machine operator 

102 Farm machinery mechanic's helper 

103 Farm machinery mechanics 

104 Farm machinery service center foreman 
105 Farm machinery parts heiper or clerk 
106 Farm machinery parts manager 

167 Farm machinery salesman 

108 Farm machinery fieldman 

109 Farm tire service operator 

110 Manager 

111 Assistant manager 

112 Office worker 

150 Other 


II. FARM SUPPLIES AND EQUIPMENT OCCUPATIONS 


200 Country store clerk 

201 Farm hardware and equipment store employee 

202 Farm hardware and equipment store manager 

203 Farm hardware and equipment store assistant manager 
264 Farm hardware and equipment store effice worker (bookkeeper, clerk) 
205 Farm equipment fieldman 

206 Farm equipment serviceman 

207 Feed salesman 

208 Feed mill employee 

209 Farm cooperative service store employee 

210 Farm equipment and sapplies salesman 

211 Truck driver for a feed mill or farmer cooperative 

¥ 212 Truck driver for a rural gasoline and oil distributor 
& 213° Truch driver for spreading bulk fertilizer 

= 250 Other 
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ITI... LIVESTOCK: ANB..BOUHIRY INDUSTRIES OCCULETIONS 


b. 


Ce 


d. 


Dairying, dairy manufacturing and processing 


300 
301 
302 
303 
304 
305 
306 


Dairy herd supervisor 
Dairy plant employee 
Dairy plant manager 
DHIA tester 

Milk sanitarian 


"Milk: trucy driver 


Other 


Livestock Marketing and Processing 


320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 


Butcher 

Meat department manager 

Livestock auction employee 

Livestock auctioners 

Livestock auction manager 

Livestock buyer 

Livestock dealer 

Livestock truck driver 

Slaughter house or locker plant manager 
Slaughter nouse or locker plant employee 
Stockyard employee 

Other 


Poultry Industry Occupations 


340 
341 
342 
343 
384 
345 
346 
347 
348 
349 


Egg grader 

Egg inspector 

Hatchery employee 

Hatchery manager 

Poultry and egg buyer 

Poultry debeaker 

Poultry processing plant manager 

Poultry processing plant assistant manager 
Poultry sexer 

Other 


Livestock Industry Occupations 
(Not elsewhere classified) 


Animal industry laboratory technician 
Animal industry laboratory assistant 
Animal industry laboratory veterinarian 
Apiary inspector 

Livestock disease control worker 
Veterinarian 

Veterinarian’s assistant 

Other 
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iv. 


Ve 


Vi. 


CROPS, FORESTRY, AND SOIL CONSERVATION OCCUPATIONS 


400 
401 
402 
403 
404 
405 
406 
40? 
408 
409 
410 
4i1 
412 
413 
434 
415 
416 
44? 
418 
419 


Cannery or processing plant employee 
Cannery or processing plant fieldman 
Field crop, fruit and vegetable inspectéon employee 
Forester 

Fruit and vegetable produce buyer 
Fruit and vegetable employee 

Fruit and vegetable manager 

Grain elevator employee 

Grain elevator manager 

Irrigation ditch rider 

Lumberman or sawmill employee 
Sawmill employee 

Sawmill foreman 

Manager 

Soit conservationist 

Soil conservationist aid 

Soil conservation technician 

State or national forest employee 
Woodsman 

Other 


ORNAMENTAL HORTICULTURE OCCUPATIONS 


501 
302 
303 
504 
505 
SCS 
O07 
508 
309 
310 
511 
512 
513 
514 
515 
516 


City, state or national park employee 
Florist or flower grower 
Garden center employee 
Garden center manager 
Greenhouse employee 
Creenhouse manager 

LoL£ course superintendent 
Sol£ course employee 
Ground maintenanae employee 
Landscape architect 
Landscape gardner 

Nursery employee 

Nursery marager 

Tree pruner 

Tree surgeon 

Other 


WILDLIFE AND RECREATION OCCUPATIONS 


601 
602 
603 
604 


Fish warden 

Game bird propagator 
Game management employee 
Other 
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VII, FARM SERVICE OCCUPATIONS 
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701 Artificial inseminator 
702 Country butchers 
? 703 Crop duster 
704 Crop pollinator 
705 Crop sprayer 
: 706 Custom farm machine worker 
707 Farm appraiser 
4 708 Farm building painter 
709 Farm building renovator 
710 Feed and hammer mill 
» 711 Field supervisor (A.S.C.)} 
712 +=Fruit caretaker 
713 Fruit sprayer 
714 Lime spreader 
715 Mobile bidcksmith shop operator 
716 Mobile repair shop operator 
717 Rural insurance representative 
718 Rural real estate representative 
719 Sheep dipper 
720 Sheep shearer 
721 Other 
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WITI, AGRICULTURAL SERVICE OCCUPATIONS 


801 Farm auctioneer 
802 A.S.C. field superintendent 
803 A.S.C. office manager 
804 A. S. C. checker 
805 Farm placement representative 
806 Farm advisory work, consultant 
807 Field representative for agricultur2: marketing business 
808 Ag advertising 
809 Ag newspaper and magazine work 
810 Farm appraiser 
811 Farm organization staff person 
812 Agricultural economist 
813 Agricultural engineer 
814 Agricultural journalist 

4 815 Agronomist 

816 Agrécuiturs1 college instructor 
817 Entomologist 

ry 818 Extension work-county agent 
819 Pathologist (plant) 
820 Rural sociologist 
821 Soil conservationist 
822 Vocational agriculture’ instructor 
850 Other 
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tudy of Selected Curricula in Technical Education in Public Junior 
Colleges. 


Guemple, John R, 

Texas Education Agency, Austin, Vocational Education Div, 
Pub Date - Sep64 

MF AVAILABLE IN VT-ERIC SET 22p. 


“CURRICULUM, *TECHNICAL EDUCATION, *JUNIOR COLLEGES, 


Junior college courses, with hours per week and credit hours are 
listed for the following technologies--(1) air conditioning, 
refrigeration, and heating, (2) automotive, (3) chemical, tt) civil, 
(5) construction, (6) data processing, (7) drafting, \8) electrical, 
(9) electronic, (10) highway construction, (11) industrial, (12) 
industrial instrument, (13) law enforcement, (14) mechanical, (15) 
medical laboratory assistant, (16) medical x-ray, (17) 
metallurgical, (18) registered nurse, and (19) television 
production, The core curriculum common to most technical programs is 
included, The curriculums are representative of what junior colleges 
are doing in this field in various parts of the United States, (PS) 
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v.5. DEPARMENT OF HEALTH. EDUCATION & WELFARE 
OFFICE OF EDUCATION 


THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGAWIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
STATED DO WOT MECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 


VOCATIONAL EDUCATION DIVISION 
TEXAS EDUCATION AGENCY. 
Austin, Texas 


/ Study of Selected Curricula 
in 
Technical Education 
in 


Public Junior Colleges: 
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This study is intended as a suggestive guide in formulating plans 
for Junior College curriculum development. {It is representative 


of what other Junior Colleges are doing in this field in vurious 


parts of the United States. 


Core Curriculum 


These courses represent training needs common to most technical 

programs. 

Nu3x-Technical crédit hours 
English Grammer 
English Composition 


Communication Skills 
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Technical Report Writing 
Industrial Psychology, Sociology or 


Introduction To Business Management 3 15 


Basic Science 
Technical Mathematics 6 
General Physics (mechanics, electricity, 


heat, light and sound) 6 12 


Other Requirements 
Orientation 1 


chy ical Education 4 


XR 


Additional Texas Associate Degree Reauirements 
History ' 


6 
Government 6 12 


TOTAL Ad 


Air Conditioning, Refrigeration & Heating 


Technology 

Hours Per Week 

Lect. Lab. Credit Hrs. 
Refrigeration Theory & Lab 2 3 3 
Industrial Refrigeration 3 
Air Conditioning¢ 3 3 k 
Air Conditioning Systems 3 0 3 
Heating & Comfort Air Conditioning 2 3 3 
Air Conditioning Controls 2 3 3 
Air Conditioning Problems & Design 3 3 ra 
Fundamentals of Drafting 0 6 2 
Pipe Drafting 0 6 2 
Architectural Drafting 0 & 2 
D. C. Electricity 2 3 3 
A. C. Electricity pe re oe aoe ae 

TOTALS 22 42 36 


Automotive Technology 


Hours Per Week 
Lect. Labe Credit Hrs. 


Fundamentals of Drafting 0 6 3 
Internal Combustion Engines 2 3 3 
Automotive Electricity 2 3 3 
Carburetion & Fuel Systems 2 3 3 
Automotive Ignition Systems 2 3 3 
Automotive Transmissions 2 3 3 
Engine Testing 0 6 3 
Automobile & Truck Chassis 2 3 3 
Welding 1 4 3 
Machine Shop Uperations 0 6 3 
Automotive Servicing _O 12 _6 
TOTALS 13 52 36 


Chemical Technology 


a ff: : : “a: 
ed gree es! SeReR amen Betis 
PRT POY SRO CON CAL RPAEREIR ATE Teen Ley COE PRR OT a a 
Ane tS A ee ee le ES EE Sp ee 
3 


me > 
Ee te es ate ee segs 
= ape taniiniaigenusmene te we 


Hours Per Week 
Lect. Lab. Credit Hrs. 


Fundementuls of Drafting 6 2 
General Chemistry I 
General Chemistry IT 
Quantitative Analysis 


Qualitative Analysis 
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Physical Chemistry 
instrumental Analysis 


Differential Calculus (or Math Elective) 
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Integral Calculus (or Elective) 
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Unit Operations 


TOTALS 2h 33 35 
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Civil Technology 


Hours Per Week 


Lect. Lab. Credit Hrs. 

; e Fundamentals of Drafting 0 6 2 
: Architectural Drafting 0 6 2 
BS Surveying 2 3 3 
: : Strength of Materials 3 0 3 
Materials Testing 0 6 2 
: Hydraulics 1 h 3 
; Weter & Sewer Systems 1 i 3 
: Concrete Construction 3 0 3 
a Steel Construction 3 0 3 
Heavy Construction 2 3 3 
Photogrammetry 2 3 3 
Differential Calculus (or Math Elective) 3 0 3 

: Integral Calculus (or Elective) a: eA © ame = 
: TOTALS 23 35 36 


Construction Technology 


Hours Per Week 
Lect. Lab ° Credit Hrs e 


Fundamentals of Drafting 0 6 2 

Architectural Drafting 0 6 2 

Structural Drafting 0 6 2 

Surveying 2 3 3 

Strength of Materials 3 0 3 

Construction Methods 3 0 3 

Concrete Design 1 L 3 

Building Materials Laboratory 0 6 2 

Contracts & Specifications 1 h a 

Codes & Practices 3 0 3 

Job Management 3 0 3 

ti Building Design 1 h 3 
3 Industrial & Labor Relations _3_ 0 aa oe 

TOTALS 20 39 3h 
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Data Processing Technology 


Hours Per Week 
Lecte Lab. Credit Hrs. 
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Economics 3 0 3 
Statistics 3 3 
a Introduction to Business Organization 3 0 3 
Ee Principles of Accounting 3 0 3 
: Introduction to Data Processing 3 0 3 
; Unit Record Equipment Operation 3 3 h 
Unit Record Equipment Programming 3 3 4 
Introduction to Computer Programming 3 3 4 
Computer Programming Systems 3 3 h 
Accounting Systems & Data Processing 3 3 4 

Field Project (or Seminar) ee: ae a a 
TOTALS 3 18 36 
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Drafting Technology 


Hours Per Week 
Lect. Labe Credit Hrs. 
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Descriptive Geometry 2 


Ww 


Fundamentals of Drafting 
Architectural Drafting 


Machine Drafting 


0 
0 
0 
Topographic Drafting 0 
Surveying 2 
Machine Shop Operations 2 
Construction Drafting 0 


Pipe (or Steel) Drafting 


0 
Machine Tool Drafting 0 
2 
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Photogrammetry 
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Building Codes isa 
TOTALS ae 5h 
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Electrical Technology 


Hours Per Week 


Lect. Lab. Credit Hrs. 
Fundamentals of Drafting 0 6 2 
Electrical Drafting 0 2 
Architectural Drafting 0 6 2 
Electrical Circuits 2 3 3 
Network Analysis 2 3 3 
Machine Shop Operations 2 3 3 ‘ 
D. C. Electricity 3 3 4 
A. C. Electricity 3 3 4 
Vacuum Tubes & Transistors 3 3 4 
A. C. Machinery 3 3 4 
D. C. Machinery 3 2 4 
Electrical Control Systems ogee? . AOE. pas ee 
TOTALS 2k, 42 38 


Electronics Technology 


Hours Per Week 
Lecte Lab. Credit Hrs, 
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Fundamentals of Drafting 0 6 2 
Fundamentals of Electronics 3 0 3 " 
D. C. Electricity 3 3 4 
A. C. Electricity 3 3 4 
Vacuum Tubes & Transistors 3 3 4 
Pulse Techniques 3 2 4 
Electronic Circuits (or Industrial 
Electronics) 3 3 4 
| 
i | Transmitters & Antennas 2 3 3 
| Electronic Measurements 2 3 3 
4 t 
| Amplifier 2 3 3 
4 ! Microwave Techniques ie ape ens Dm 
: | TOTALS | 26 «33 37 
a 
| 
i 
a 
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Highway Construction Technology 


: Hours Per Week 
Lect. Lab. Credit Hrs. 


Surveying Law 3 0 3 
Fundamentals of Drafting @) 6 2 
Topographic Drafting 0 6 2 
‘ Surveying (Plane) 2 3 3 
Surveying (Route) 2 3 3 
Surveying (Highway) 2 3 3 
Concrete Construction 2 3 3 
Asphalt Paving L 3 2 
‘Highway Organization & Planning 3 0 3 
Contracts & Specifications 3 0 3 
Materials Testing 0 6 2 
Physical Geology 3 3 4 
Photogrammetry 2 3 3 
Soil Mechanics eee 0. vee as 
a TOTALS 26 39 39 
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Industrial Technology 


Houss Per Week 
Lect. Lab. Credit Hrs. 


Industriul & Labor Relations 3 0 3 
Fundamentals of Drafting 0 6 2 
Machine Drafting 0 6 2 
Industrial Processes 3 0 3 
Production Control 3 3 4 
Quality Control 3 3 4, 
Strength of Materials 3 0 3 
Plant Organization 3 0 3 
Cost Control & Accounting 4 0 4 
Machine Shop Operations 2 3 3 
Business Law ee: or” ae Pe: Tae 
TOTALS 27 2l 34 
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industrial Instrument Technology 


Hours Per Week 


Lecte Lab. Credit Hrs. 
Fundamentals of Drafting 0 6 2 
Electrical (or Pipe) Drafting 0 6 2 
Principles of Instrumentation 2 3 3 
D. C. Electricity 3 3 h 
A. C. Electricity 3 3 4 
Vacuum Tubes & Transistors 3 3 4 
Industrial Instruments 2 3 3 
Process Control Instruments 2 3 3 
: Quality Control Instruments 2 3 3 
: Advanced Process Control Instruments 2 3 3 
q | Quality Control Instrumentation = es 3 
TOTALS , 21 39 3h 
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Law Enforcement Technology 


Hours Per Week 


Lect. 
General Chemistry 
Introduction to Criminology 


Photography 
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Traffic Control & Investigation 
Crime Causation, Prevention, 

and Correction (Field Trip) 
Criminal Law, Procedure and Evidence 
Investigation, Personal & Criminal 
Arrest, Search and Seizure 


Physical Evidence 
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Police Procedure 
Police Administration & Planning 3 
TOTALS 31 
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Mechanical Technology 


Fundamentals of Drafting 
Machine Drafting 
Machine Shop Operations 
Machine Design 

Machine Tools 
Manufacturing Processes 
Industrial Processes 
Fluid Mechanics 
Industrial Electricity 
Fundamentals of Instrumentation 
Mechanical Equipment 
Precision Measurement 


TOTALS 


17 


Hours Per Week 


Lect. 
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Medical Laboratory Assistant Technology* 


Biology I 

Biology II 

Anatomy & Physiology 
Chemistry I 
Chemistry II 
Quantitative Analysis 
Qualitative Analysis 
Instrumental Analysis 
Biochemistry 
Pharmacology 
Hematology 


Clinical Pathology 


Blood Banking & Grouping 
Bacteriology * Immunology 


Bacteriology & Serology 


TOTALS 


Hours Per Week 


Lect. 
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37 


Lab. Credit Hrs. 


3 4 
3 4 
3 4 
3 4 
3 4 
3 4 
3 4 
3 4 
2 3 
2 3 
3 2 
6 3 
3 3 
3 3 
— at ae 
48 33 


* This program requires two calender years, 
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Medical X-Ray Technology 


; Hours Per Week 


Lect. Lab. Credit Hrs. 
General Chemistry , 4 6 6 
Modern Physics (radioisotopes 
and radiation detection devices) 3 3 4 
Anatomy and Physiology 3 0 3 
Radiography Practice 2 | 3 
Radiographic Chemistry 3 3 4 
Appendicular Skeleton Radiography 2 3 3 
Radiographic Physics 3 0 3 
_ Procedures @) 6 3 
Radiation Physics 3 0 3 
Film Critique 2 3 3 
Axial Skeleton Radiography 3 0 3 
Practice 0 9 3 
Skull & Sinus Radiography 2 3 3 
Externship (4 terms hospital experience: 
to qualify for examination by national 
registering board) Puen | eek £0... 
TOTALS 30 39 AL 
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Metallurgical Technology 


Hours Per Week 
Lect. Lab. Credit flrs. 


Fundamentals of Drafting 0 


6 2 
Materials 3 0 3 
Materials Processing 1 6 3 
Physical Metallurgy 2 3 3 
Welding Metallurgy 1 6 3 
Heat Treating of Ferrous Steel 2 3 2 
Foundry Metallurgy 2 3 3 
Non-Ferrous Metallurgy 2 3 3 
Ertraactive Metallurgy 2 3 3 
Spectroscopy 2 3 2 
Industrial Organization sm _oO a: oe . 

TOTALS. , 20 36 32. ~ 
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Registered Nurse Technology 


Biology 
Anatomy & Physiology 
General Chemistry I 
General Chemistry II 
Fundamentals of Nursing 
Introduction to Medical- 
Surgical Nursing 
Medical Surgical Nursing 
Maternal & Child Care 
Psychiatric Nursing 
Nursing Seminar 


TOTALS 


Hours Per Week 


Lect. Lab. 

3 3 

3 3 

2 3 

3 2 

4 3 

3 3 
(Experience) 
(Experience) 
(Experience) 
ee 30s 
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(plus experience) 
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Credit Hrs. 
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Television Production Technology 


D. G. Electricity 

A. G. Electricity 

Vecuum Tubes & Transistors 
Introduction to Mass Communications 
Audio Operations 

Studio Operations 

Vidio Operations I 

Vidio Operations IT 

Directing & Production I 
Directing & Production II 
Continuity Writing For Television 


TOTALS 


ce. 


Hours Per Week 


Lect. 
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Auto Mechanics Group Instruction, Instructor's Guide for Use with a 
Course of Study for Students in Auto Mechanics, 


Baugrud, Kim 

Missouri Univ., Columbia, Dept. of Industrial Education 
Missouri State Dep of Educ, Jefferson City. Ind Educ Sect 
Pub Date - Oct66 

MF AVAILABLE IN VT-ERIC SET 34p. 


*TEACHING GUIVES, *TRADE AND INDUSTRIAL EDUCATION, *AUTO 
MECHANICS (OCCUPATION), “MOTOR VEHICLES, HIGH SCHOOLS, GROUP 
INSTRUCTION, *COOPERATIVE EDUCATION, 


This instructor's guide provides an organized group instructional 
procedure for teacher use in high school or post-high school 
cooperative education programs in auto mechanics. It was developed 
by a statewide developtent committee and research assistants, 
designed by subject mater specialists and teacher educators, 


and field tested. It provides resource material to supplement class 
discussion topics in the student manual (VT 001 628). The 
assignment sheet keys provide answers to student assignment sheets, 
Suggested supplementary assignments, and visual aids, and other 
resources. The material is to be used by the instructor in a 

1-year program, and, since it is intended as a basic guide, should be 
adapted to the individual instructor's needs. The instructor should 
be a competent vocational teacher, and the students should be 
juniors in high school with proper prerequisites. The document is 
mimeographed. Lists of automotive instructional aids and 
specification manuals are included. This document is available for 
$1.50 from Industrial Education, 103 Industrial Education Building, 
University of Missouri, Columbia, Missouri 65201. (HC) 


US DEPARTMENT OF HEALTH EDUCATION & wEltARE 
OFFICE OF FOUCATION 


THIS DOCUMENT HAS BEER REPRODUCED ExAaCits A, RECEIVED FROM let 
PERSON GR ORGAKIZATION ORIGINATING 11 POIKTS OF VIEW OR OPINIONS 
STATED DO WOT WECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION CR POLICY 
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, AUTO MECHANICS GROUP INSTRUCTION. 
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Instructor's Guide 


For Use with 
A Course of Study for Students in 
Auto Mechanics , 


Issued by 
Department of Industria] Education 
College of Education 
University of Missouri 


Columbia, Missouri 


In Cooperation With 
Industrial Education Section 
State Department of Education 
Jefferson City, Missouri 
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STUDY GUIDES FROM MISSOURI 
CURRICULUM MATERIALS LABORATORY 


GENERAL 


General Related Study Guide ~-- Student’s Manual 


General Related Study Guide -- Coordinator’s Manual 


STUDY GUIDES AND KEYS FOR SPECIFIC OCCUPATIONS 


Auto Body Repair 
Auto Mechanics 
Cabinetmaking 
Carpentry 

Chef 


Cleaning and Pressing 

Dental Assistant 

Dental Laberatory Technology 

Electrical Appliance Servicing 
Electrical Construction (Interior Wiring) 


Floristry 

Food Service 

Food Service Supervisor (Institutional) 
Frozen Food Locker Plant Operation 
Furniture Retailing 


General Mechanics 
Grocery Store, Retail 
Hardware Retailing 
Hatchery Management 
Hotel Management 


Jewelry Making and Repair 
Machine Shop 

Management Group Instruction 
Management Individual Study 
Marketing Group Instruction 


Marketing Individual Study 
Meat Cutting 

Medical Assistant 

Medical Record Technology 
Merchandising Group Instruction . 


Merchandising Individual Study 
Offset Lithography 

Painting and Decorating 
Pre-Nursing 

Printing 


Projectionist, Motion Picture 
Radio and TV Servicing 
Salesmanship Group Instruction 
Salesmanship Individual Study . 
Sheet Metal 


Shoe Retailing 

Tile Setting 

Upholstery 

Variety Store Merchandising 
Building Trades 


Drafting & Design Technology 
(Course Outline) 
Design Drafting 
Materials Testing (Course 
Outline for Instructor’s Use) 


Write for a price list of these and new courses of study prepared since this publication. 


AVAILABLE THROUGH 


Department of Industrial Education 
University of Missouri 
Columbia, Missouri 


: y 
? ; 
MEMORANDUM 


The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 

980 Kinnear Road 

Columbus, Ohio 43212 


FROM: (Person) James B. Karnes (Agency) tniv. of Mo. at Columbia 


(Address) 103 Industrial Education Building, Columbia, Mo. 
DATE: October 19, 1967 


RBs (Author, Title, Publisher, Date) Indus. Ed. Dept., Univ. of MO. at Columbii 


AUTO MBCHANICS GROUP INSTRUCTION, cooperatively “with Indus. Educ. 
= Dept. (U. of Mo. at Columbia) and Mo. State Dept. of Ed. (1966 


Supplementary Information on Instructional Material 


Provide information below which is not included in the publication. Mark N/A in 


F EF . each blank for which information is not available or not applicable. Mark P 

——— when information is included in the publication. See reverse side for further 
instructions, 

. 4 ‘'{1) Source of Available Copies: 

Agency Industrial Education Dept., Univ. of Mo. At Columbia 


(quantity prices) same 
instructor’s guide $1.50 


| i Address 103 Industrial Education Buildin 
a Limitation on Available Copies quantity Price/Unit $1.50 


(2) Means Used to Develop Material; 
Development Group Development Committee and Research Assistants 


Level of Group State 
Method of Design, Testing, and Trial Subject matter specialist and 


teacher educators. Field tested. 


a (3) Utilization of Material; 

q Appropriate School Setting High School, post high school, area vocatione 
3 4 Type of Program preparatory vocational industrial education progran. 
ei Occupational Focus job cluster covering various phases of auto mechanic. 
Geographic Adaptability United States 

Uses of Material Study guide for related inscruction on a group basis 


Users of Material student guiding class 


discussio: 
(4) Requirements for Using Material: 


7 Teacher Competency ____competent vocational instructor 
_ Student Selection Criteria___ junior in high school with proper pre- 
Segui ces 
Time Allotment_ 180 days. 


Supplemental Mcdia «~» 


8 
ae —=—} (Check Which) 


Describe P i Sa ae 


Source see attached list 
address 
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REFERENCES FOR AUTO MECHANICS 


Crouse, William H.e,e Automotive Mechanics, Fifth Edition, 
Webster Division, McGraw-Hill Book Company, Inc., 
1154 Reco Avenue, St. Louis, Missouri, 63126, 1965, $6.84* 


(21) ** 
Stockel, Martin W., Futo Mechanics Fundamentals, The 
Goodhceart-Willcex Company, Inc., 18250 Harwood Avenuc, 
Homewood, Illinois, 60430, 1963, $6.96* (18) ** 


General Motors Corporation, ABC's of Hand Tools, General 
Motors Corporation, Detroit, Michigan, 1945, Frec. (1) ** 


Occupational Outlook Handbook, U. S. Department of Labor, Solid 
by Superintendent of Documents, U. S. Government Printing 
office, Washington 25, D. C. (1) ** 


(Obtain from School Guidance Department) 
1. SRA == Occupational Bricf, 4#610e Automotive Mechanic 


2. Chronicle ~ Occupational Brief, $#5-81.01 Automobile 
Mechanic (1) ** 


SUPPLEMENTARY REFERENCE 


Toboldt, William K., and Purvis, Jud, Motor Service's 
Automotive Encyclopedia, The Goodheart<-Willcox, Company, fInc., 
18250 Harwood Avenue, Homewood, Illinois, 60430, 1964, 

$6.71* ‘ 


* Subject to educational discount. 
**Prequency of use in asSignments. 
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FORETIORD 


This instructor's guide has been prepared for the 
convenience of the auto mechanics instructor to provide 
source material in guiding c’ass discussion as desig~ 
nated in the student's manual. For each discussion 
question provided in the student's manual the refer- 
ence is given indicating the source of information which 
provides the answer by the letter indicating the particu~ 
lar text or reference in the assignment. 


An attempt was made to keep the number of references 
at a minimum and still provide adequate coverage. The 
references were the most recent available at the time of 
preparation. Additional sources of references may be 
found under “supplementary assignments” which the in- 
structor may find valuable in supplementing the hasic 
material as well as in making assignments for advanced 
students. 


Special credit is due to Mr. Kim Baugrud, Research 
Assistant in Industrial Education at the University of 
Missouri, who prepared the assignment sheets and compiled 
this material. 


HUBERT WHEEL 
Commissioner of Education 


October, 1966 
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INTRODUCTION 


The instructor's guide and student manual for Auto Mechanics 
were designed to provide an organized instructional procedure for the 
teacher. In preparing this material, it has been assumed that job 
skills and procedures will be learned through actual experience 
under the direction of a qualified mechanic. The technical and 
related information is,to be given through the use of these manuals 
and the direction of the instructor, in the school. 


Each of the student assignment sheets contain an introduction, 
a reading assignment, selected references, and a series of questions 
based on the readings. The question and the assignment sheets serve 
two purposes: 


lL. TO guide the student to the important aspects of 
the reading. 


2. TO form a basis or guide for classroom discussion. 


These questions may also be used as written assignments to em~ 
phasize .some of the more important ideas. . 


The instructors guide should be used as a supplement to make 
his teaching more effective. It is intended to be used only as a 
basic guide and should be adapted to individual teacher's needs. 
Individual modification to fit your needs is encouraged. 


Bach student should be encouraged to start a notebook, and -to 
keep it neat and as well organized as possibile. A notebook can be 
useful in instruction, provided it is kept within bounds, i. e., 
diagrams drawn from an actual part, or questions from a job sheet, 
not available except in the shop, are proper materials for notebook 
work. 


Your attention should be directed to the fact that there are 
two types of study guides available in auto mechanics: 


lL. An individual study guide having objective questions 
designed for self study. 


2. A group study guide with discussion type questions 
covering the same material. 


If the instructor chooses, he may use questions from either of 
the study guides as test material. 


INFORMATION CONCERNING INSTRUCTIONAL LAT INIALS 


The intelligent use of instructional materials reinforces 
teaching and teaching methods employed by the teacher. It is there- 
fore the responsibility of the tcacher to select, with care, the 
proper aid to be presented for the lesson being given. A films chart, 
or othe: aids should never be a substitute for good teaching nor just 
a means to occupy student time. 


Annually, many excellent instructional materials are provided 
for the teachers across the nation on free loan or with a minor 
charge. Placing these sources in the hands of the teacher presents 
2 problem. Catalogs represented by every major phaSe of industry 
Supplying materials are to be had for just a nominal postage fee. 
The problem, therefore, seems threefold, they are to: 


1. Have available a listing of the materials. 
2. Place them into the hands of the users. 


3. Schedule the material providing maximum 
utilization. 


Wise planning of these materials may in some cases require a 
schedule of considerable flexibility and pre-planning, often as 
much aS a year in advance. 


fhe following instructional materials source listing is not 
complete, but is suggested as representive. 


AUTOMOTIVE INSTRUCTIONAL AIDS 


Automotive Service Industry Association 
Chicago, Illinois 


American Motors Corporation 
Customer Relations Department 
14250 Plymouth Road 
Detroit, Michigan 


Chrysler Corporation = Information regarding availability of 
service manuals. 


Chrysler~Plymouth Division 
Service Department 

P.O. Box 1658 

Detroit, Michigan 48231 


Dodge Division 

Service Department 

P.O. Box 1259 

Detroit, Michigan 48231 


Ford Motor Company 


Ford Division 
All service publications may he obtained at nominal charges 
through the local Ford dealer; 
or ~ 
Educational Affairs Department 
The American Road 
Dearborn, Michigan 


Lincoln-ijercury Division 

Service Department 

3000 Schaefer Road . 
Dearborn, Michigan 


General hiotors Corporation 


Educational Relation Sectio1. 
Public Relations Section 
General Motors Corporation 
General Motors Technical Center 
Warren, Michigan 48090 


Kaiser Jeep Corporation 


The Hanager 

Technical Publications 
Kaiser Jeep Corporation 
Toledo, Ohio 43601 


Kaiser Aluminum and Chemical Corporation 
Public Affairs Department 

300 takeside Drive 

Oakland 12, California 


Modern Picture Service 


102 &. Vermont Street 
Kansas City, Missouri 


U. S. Department of Interior 


Bureau Of Mines 

Graphic Services 

4800 Forbes Avenue 
Pittsburgh 13, Pennsylvania 


SPECIFICATION MANUALS 


Ammco Tools, Inc. Hunter Engincering Company 
North Chicago, Illinois Saint Louis, Missouri 
Automotive Electrical Association John Bean Division 
Detroit, Illichigan FMC Corporation 


1305 S. Cedar St. 


Bear Manufacturing Company Lansing, ilichigan 48909 
Rock Island, Illinois 


fn 
or 


Carter Carburetor Division 
ACF Industries, Inc. 
Saint Louis, Missouri 


Chek-Chart Corporation 
Chicago, Illinois 


Holley Carburetor Company 
Warren, tichigan 


ESB Brancs Inc. 
Educational Aids 

P.O. 6949 

Cleveland, Ohio 44101 


rederal-iiogul 
600 W. Chicago St. 


Coldwater, iiichigan 49036 


Perfect Circle Corp. 
School Assistant Dept. 
Hagerstown, Indiana 


Rochester frocducts 

United Motors Service 
General Motors Corporation 
Detroit, iiichigan 


Sun Electric, Covporation 
Harlem & Avondale 
Chicago, Illinois 60632, 


Allen Testing Bquipment 
(No address given) 


Dana Parts Co. 
P.O. 500 
Hagerstown, indiana 47346 


P. A. Sturtcvant Co. 
Addison, Illinois 


Thompson namo tlooldridge, Inc. 
8°91 E. Pleasant Valley Road 


Cleveland, Ohio 
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KEY~-ASSIGMUIT SHEET NO. I 
AUTOMOBILE REPAIR BUSINESS 


INTRODUCTION ‘TO TIE 


Key To Study Questions: 


1. Be 4. 
y a B, C 5. 
3. B,C 66 


Suggested Supplementary Assignments: 


B, 
Be 
B, 


Cc 
Cc 
Cc 


1. Interview a successful local auto repair owner. Find out 
‘how he would suggest a young man of high school age work 


ie toward becoming a mechanic. 


2. Peport the advantages and disadvantages of Owning your 
own business as obtained from: a local gar sage dealer. 


3. Write to Small Business fdministration for information on 
starting your Own business or starting an Automotive 
Service Station. (Free) 


Suggested Visual Aids: 
Booklet: 


. "GM Educational Opportunities® 


A booklet explaining ‘the procedure to be followed in applying 
for college undergraduate scholarships. (General Motors) 


“In Planning Your Future" 


This booklet outlines the opportunities available to young men 
and women in the retail automobile business. ‘This booklet was 
written to tell students something about how the business op~ 
erates, how they can get ‘started, what they would do in various 
jobs and what the future is likely to be. (General Motors) 


Film: 


"Aim For the Top" 


err 


This film describes ‘the opportunities available to young men 


and women in retail automative business. 


It depicts the present 


level of occupation and outlines the future opportunities that 


lie ahead for those who desixe, 


General Hotors) 


Suggested Speakers: 


1. Local auto repair dealer to discuss his views on hiring 
youngsters, and his recommendations for job entry. 


{16 mm —- sound - color - 15 min - 
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KEY~~ASSIGNIMNT SHEET NO. 2 
BASIC COMPONENTS OF THE AUTOMOD.L:.: 


Key To Study Questions: 


Ll. A-l 5. Ax 9. A-39 13. A~48 
2. An~2 6. And 10. A-43 
3. A-G 7. ANT Ll. A-43 
4. Ax3 8. A-9 12. A-47 


Suggested Supplementary Assignments: 

1. Chtain several back issues of Life, Post, ctc., magazines 
(the older issues). Compare the automobile advertisements 
o£ then to the present, noting particularly the body style. 

2. ‘tzxite to Ford Motor Co. fox the booklet, "The Evolution of 


Hass Production." Study what effects of mass production of 
automobiles are noticeable today. 


Suggested Visual Aids: 
Booklet: 
"A Car is Born" 


A 32-page booklet describing all steps necessary to the design, 
development, manufacture, assembly and distribution of automo~ 
biles. Junior and senior high school classes. Available in 
quantities up to 30. (SS 105 ~ Ford Motor Co.) 

Film: 

“Member of the Family" 

The revealing of the complex and unique process involved in 
styling, engineering and manufacturing the modern automobile. 
(l6mm - sound ~ color - 19 min - Buick Motor Division) 
“Mechanics of the Car" 

Discusses the necessity of understanding simple car mechanics. 
Explains the power source, the cooling and electrical systems, 
lubrication, brakes, exhaust and power accessories. (30 min- 
Black & White - Indiana University) 

“What it Takes to Make Your Car" 

(Automobile Manufacturers Association) 

"Phe World Makes an Automobile” 


(Automobile Manufacturers Association) 


‘ 
ry ee ee Std wree nee oe 


i<9) 


Vocational School directér to discuss post high school 
opportunities in auto mechanics. 


Labor Union Official - Apprentice Director - to discuss 
entrance into work, apprenticeships. 
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KEY~--ASSIGHNITRIT SHEET NO. 3 
SHOP PROCEDURES AND SAPE PRACTICIG 


Key To Study Questions: 


1 e An~1l1 4, A~35 7 ° B-21-7 
ae A-11 56 A-36 8. Ref. Cc 
3-6 A~35 6. B-21-2 


Suqgested Supplementary Assignment: 


1. Previde the student with a picture of a wrench or a nut. 
(Ref. C, p. 15) Have student show: 


A. How he could increase the leverage applied to the nut 
and not break the wrench. 


B. How would he apvly two different methods to remove the 
nut if it was rusted on a manifold. 


C. How he would increase the torque on the nut in a con- 
fined space. 


2. interview a local garage mechanic on the procedure 
he uses to care for his tools. 


3. Write to a tool supplier and ask to have a field rep- 
resentative discuss special tools for automotive use. 


Suggested Visual Aids: 

Films 

"ABC's of Hand Tools", I ¢: IT 

A simple and informal film to accompany the booklet of 
reference C, telling the right and wrong ways of handling 
and using the more common hand tools. (General Motors Film 
Library) 


“How to Install a School Sye Program" 


acral Ren oo 


Fendall Co., 2222 Diversey Parkway, Chicago, ill. 60647 
"Safety Packet” 


National Safety Counsel, 425 i]. Michigan Avec., Chicago, Ill. 
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KEY~<-ASSIGNILiIT SHEET NO. 4 
AUTOMOTIVIE SNGINE DESIGN 


Key_ To Study Questions: 


lL. B-l-7 5. Be7-4 © Oe. BHieL 
2. Bel-7 6. B~7~6 10. A-~61 
3s De l-7 "Te B-7-6 ll. A-64 
4. B-1-9 8S. B-7-9 12. A~74 


Suscested Supplementary Assignments: 


1. Obtain from several automobile dealers, pictures of V8 
engines with various horsepower ratings. Compare the 
Placeniant of the distributor, coil, fuel pump, oil fil- 
tex, etc. of each to one another. 


2. Discuss what effect the use of aluminum Parts has on 
engine design. 


Suggested Visual Aids: 

Booklet: 

“The Automobile Engine" 

An illustrated text showing principles governing operation of 
internal combustion engines, and the way in which these prin- 
ciples are incorporated into a modern V8 gasoline engine. 

(32 pages, junior and senior high school elnPeeey Single 
copies, SS 103 - Ford Motoz Co.) 

Fil us 

"ABC's of the Automobile Engine" 


Explains the parts and workings of the automobile engine. 
{18 min. - color - General liotors) 


"ABC's of Internal Combustion" 
Clearly describes the theory of the internal combustion 


engine and the four-stroke cycle. (13 min~color-~General 
Motors) 
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KEY--ASSIGHNIiSNT SHEET NO. 5 
AUTOMOBILE UTIGINE COMPONENTS 


Key To Study Questicns: 


lL. A-~83 9. A-91 17. 
2. A-84 10. A-93 18. 
3 A-85 Lis A795 19. 
4, A-86 12. A-97 20. 
5. A-86 13. A-97 21. 
6. A-86 14. A-98 226 
7. A-90 15. A-100 23. 
8. A-90 16. A~102 24. 


Suggested Supplementary Assignments: 


A-103 
A-104-5 
A-109 
A-~-110 
A-115 
Bo2-~5 
B-2-7 
B-2-9 


25.. 


26. 
Zie 
28. 
29. 
30. 
31. 
32. 


B-2-10 
B-2-1L1l 
B~-2-12 
B-2-16 
B-2-19 
B-2-20 
A-126 

A-124 


1. Illustrate in sectional view sequence, the operation 


Of a generator, a distributor. 


2. Compare the valve angles of a V8 engine with the same 
manufacturer's 6 cyclinder engine. 


3. From an exploded view of an engine, identify the parts. 


Suggested Vivual Aids: 
Film: 


“ABC of the Automobile Engine” 


Explains the parts and workings of the automobile engine. 


(18 min.-color-General Motors) 


"ABC o£ Internal Combustion” 


Clearly describes the theory of the internal. combustion 
engine and the four stroke cycle. (13 min.-color~General 


Motors) 


"Know Your Car” 


An excellent technical film on the parts and functions of 


the modern automobile. (15 min.-Black & White-Chicago 


Motor Club) 


II. 
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KEY-~ASSIGMiLNT SHEET NO. 6 
ENGIIT] SERVICE 


Key To Study Questions: 


Le. A-272 | 9. A-281 17. Ax-302 25. A-319 
2. Avr~272 10. A-285 18. A~303 26. A-~321 
36 A=-273 ll. A-287 19. A~304 27. A~322 
4. A~274 12. A-2388 20. A-305 28. A~324 
5. A~-274 13. A-288. 21. A~308 29. | A~327 
6. A-274 14. A~-290 22.2 A-311 30. A~330 
7- A-277 15. A297 23. A-316 31. A~331 


Suggested Supplementary Assignments: 


l. Obtain six discarded valves from several engine types. 
Diagnose the probable cause of failure and suggest what 
steps might have been taken to prevent cach trouble.’ 


2. itirite a brief page on the use and operation of a valve~ 
seat run out gauge. Estimate the cost of a valve and 
ring "job". 

3. Write for a free copy of "Just what is a piston f£it?". 
Sunnen Products Co., 7910 Manchester Avc., St. Louis 

: 17, Mo. ‘ 


4. Describe an economical method that can be used to remove 
‘and replace.a cylinder sleeve. _ 


Suggested Visual Aids: 

Film: 

"It's Magic" 

A detailed film showing how an engine is assembled in a 
modern automotive engine plant. (16 min.~Black & White- 
Modern Picture Service) 

"Where Mileage Begins" 

In a stop-motion sequence the engine is assembled without 
being touched by nunep hands. (22 min.-Black & White~General 
Motors) oe os 

Booklet: 

"Principles of Valve and Valve Seat Reconditioning" 

$.50 (Black & Decker, Jappa Road, Towson, Maryland, 21204) 


Poster : 
Ring installation Poster (Dana Co.) 


KEY--ASSIGNLEUT SHEET NO. 7 | 
ENGINE TESTS, MEASUREMENTS, AND TROUBIG SHOOTING 


Key _ TO Study Questions: 


Le A~A4Yd 8. Aw57 15. A-~253 
2. A~51 9. A~58 16. A253 
3e A-51l 10. A~-59 17. A-257 
4. A-52 Ll. A248 18. A258 
6. A-53 13. A250 
7. An-57 14, A251 


II. Suqgested Supplementary Assicnments: 


Ll. Prepare a chart on the distribution of energy as obtained 
from five gallons of gasoline. Ref. page A-59. 


2. Estimate how much power is absorbed by the use of engine 
accessories, power equidment,. etc. 


III. Suggested Visual Aids: 


| 
| 5. A-53 12. A-24B 19. A269 
| 
: Booklet: 


"Tune-Up, Troubleshooting And Maintenance information" 


(TALI3) This booklet consists of a complete set of tune-up 
procedures covering all series engines and governors which 
are normally found in the iaintenance Manuals. Included 
are the maintenance recommendations and a set of trouble- 
shooting charts. (General Motors) 


Film: ~~ 


"Details Make the Difference" 


how to check out the overhaul of an automobile engine. 
Accompanying instructor's manual contains Suggestions for 
classroom use of film and record. (Free. Sealed Power 
Corp. Muskegon, Michigan) 


"Engine Tune-Up Procedure Filmstrips" 


The following group of filmstrips is accompanied by a 
Meeting Leader's Guide. Each covers the complete tune-up 
procedure which includes valve adjustnent, injector timing 
and governor adjustments. The procedures are described 

in a step by step method pointing out the Simplicity of 

the correct tune-up procedure. 53 In-Line 3ngines with 
Limiting Speed Governor (258220). 6V-53 Engine with Limit- 
ing Speed Governor (25SE19~-General Motors) 


| 
| 35 ME sound slide film, color, with 33 1/3 2Pi!l record on 
i 


“frouble Shooting" 
(Federal~Mogual co.) 
"Diagnose It First" 


(Perfect Circle Co.) 
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KEY~--ASSIGHHEITT SHEET NO. 
FUEL SYSTAHS AND SERVIC, 


Key To Study Questions: 


Ll. B-6-15 To 
2. B~-6~-31 Se 
36 B-G6~32 9. 
4. B=-6~22 10. 
5. A160 ll. 
6. A~171 12. 


Suggested Supplementary Assianme:ts: 


A-~169 
Aw334 
A-334 
A-131 
A-132 
A-146 


13. 
14. 
15. 
16. 


An~154 
A-149 
A~-133, 
A~167 


156 


1. Compare the thermostatic fuel gauge system with a balancing 
coil regarding the dash units. 


2. Explain why an idle compensator is needed on engine car~ 


buretors when equipped with air conditioning and why it 
is not needed when air conditioning is not part of the 


equipment. 
Suggested Visual Aids: 
Chart: 


"Automotive Fuel System” 


The fuel system starts with the gasoline tank and this chart 


explains the fuel pumping and carburetion principles of today's 


automobiles. A textual discussion is on reverse side. 


(General Motors) 
Manual: 


"AC Fucl Pump Shop Manual" 


This manual explains how the AC Fuel Pump works and outlines 
the complete service procedure for maintenance and overhaul. 


Single copies available free to automotive mechanics teach-~ 
ers; Quantity prices upon request. 


Film: 


“Rochester Carburetor Film Strips" 


(General ilotors) 


Several 35mm. training films are available on Rochester GM 


Carburetors. These together with the availability of school 


carburetors, parts and service manuals, bulletins and basic 
schematics are listed in a training aids folder which includes 


an order blank. Address: 


United Motors Service 

Attn: Supply Purchasing Dept. 
3044 West Grand Boulevard 
Detroit, Michigan 


3 
. 4 
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j 
17 
3 "Gasoline's Amazing Molecules" 
S This film illustrated the formation Of petroleum molecules 
and shows the complete story of the manufacturing of gas- 
Oline. (Modern Picture Service) 
7 Booklets: 
"Facts About Gasoline" 
$.07, (Ethyl Corp.,100 Park Avenue, New Yori:, NW. Y¥., 10017) 
"The Story of Gasoline" «+: . y 
$.42, (Ethyl Corp., 100 Park Avenue, New York, N. Ye, 10017) 
t 
| 
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KEY-~ASSIGNIENT SHEET NO. 9 
ENGINE LUBRICATION AND SERVIC. 


Key To Study Questions: 


lL. Br5-3 Vo A~172 13. A178 
2. B-5-4 8. A~174 14. A-183 
33 B-5-6 9. A~174 15. A186 
4. B-5-14 10. A~174 16. A-342 
5. B-5-16 ll. A~-174 
G. B-5-18 12. A176 


Suggested Supplementary Assignments: 


1. Explain the difference between the fuel flow lubrication 
system and the by-pass system. 


2. List the purposes of engine oil. 

3. Obtain samples of various engine oils in each rating and 
list the visual differences between each. Test each with 
a blotter for impurities. 

Suggested Visual Aids: 

Film: 

“Why Of Auto Lubrication” 

Shows chief units of car which needs lubrications. Shows use 

of engine oil in cylinder and on bearings. Also takes up need 

for lubrication in transmission. Brings about an application 

of the facts learned about lubrication. (21 min.-color~ #209 

Modern Picture Service) 


“Basic Principles of Lubricating" 


Shows underlying necessity Of proper lubrication. (25 min- 
Black & White-General Motors) 


"Kit of Educational Material” 


Why change crankcase oi11? ‘The story of oil, and others. 
(Quakex State O11 Co., Box 989, Oil City, Pa.. 16302) 


"Handbook for Teachers" 


Facts about oil. (American Petroleum Institute, 1271 Avenue 
of Americas, New Yorks N. Y., 10020) 


It. 
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KEY-~-ASSIGMISNT SHEET NO. 10 
ENGINE COOLING SYSTEMS AND SERVICE 


Key To Study Ouestions: 


l. 
2. 


Sie: 


4. 
5. 


B=-4=2 6. A-197 ll. A-~349 
B~-4-8 7. A~190 12. A350 
Br~4-11 8. A~193 13. A351 
B-4-13 9. An~194 l4. A~-352 
B-4~-14 10. An~195 15. A~196 


Suggested Supplementary Assignments: 


l. 


30 


Place each of the following in a separate laboratory 
beaker: plain water, 50% alcohol base antifreeze, 50% 
mthylene Glycol base auti-~freeze. Heat to a boiling 
condition, observe the temperature at which each boils 
by placing a thermometer in the beaker. JiscuSs which 
one would make the best lasting antifrecze. 


Test the opening temperature of a thermostat by placing 
it in water and heat to a boiling temperature. Discuss 
the resulting effect on the coolant if the thermostat 
did not open at the proper temperature. 


Place in a freezer container of solutions of various 
strength of antifreeze solutions. At what minimum 
strength will a solution not freeze over a period of 24 
hours at the freezer temperature? Report your findings. 


Suagested Visual Aids: 


Manual: 


"Automotive Cooling and Heating System Manual” | 


Basic service procedures for liquid and air cooled engines, 
car heaters and windshield defroster, and car air-cond~ 
itioning systems. (Single copies-General Hotors) 


"Cooling System Service Manual” 


($1.00-Wlarner Patterson Co.-600 S. Michigan Avenue, Chicago, 
Illinois, 60605) 


20 
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KEY~-ASSIGIUICIIT SHEET NO. LIL 
PRINCIPLES AND COMPONUNT PARTS OF THS SIiNCTRICAL SYSTEM 


Key To Study Questions: 


Ll. Bel9=-25 6. A-205 lL, A222 
2. Br19-22 7. A208 12. A~225 
3. B-19-24 8. A~209 13. A229 
4. A-203 9. Aw-211 14. A220 
5. A-204 10, A~219 


Sugges<ed Supplementary Assignments: 


1. Explain the relationship of the electrical system to the 
economical operation of the automobile. 


2. Produce a check list o£ common electrical trouble sym~ 
toms. , 


3. Prepare a chart on alternators vs. generators aS a source 
of electrical pores listing advantages of ners 


Suggested Visual Aids: 
Manual: 


Training Manual Volume I 

Electrical Systems, $.75, automotive 
Electrical Association, 16223 Meyers Road 
Detroit, Michigan 48235 


Film: 
"The Story of the Modern Storage Battery" 


The film traces the history of the storage battery, intro- 
ducing the scientists who contributed to its development 
and illustrating some of the problems they overcome. The 
narration portrays the principles of the battery and its 
evolution. (27 min.~color=Bureau of Mines) 


I. 
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KEY~-ASSIGUIGIT SHEET NO. 12 
THE ELECTRICAL SYSTSil IGNITION & LIGIT Lic 


Key To Study Questions: 


Ll. Be3-5: 6. ‘B-3-21 ll. A-243 
2. B-3-7 7. 3B=-236 12. A-245 
3. B-3-12 8. A-239 13. A246 
4. B-3-14 9, A-241 14, 3-384 
5. B-3-18 10. A-240 15. A387 


Suggested Supplementary Assignments: 


1." Prepare a comparison between spark plugs and their heat 
ranges e 


2. Discuss the importance of headlight adjustment and the 
apparatus used to adjust the headlights. 


3. Report on the legal restrictions placed on automobile 
lighting. 


4. Discuss the effects of transistorizing the ignition sys- 
tem on engine efficiency. 


Suggested Visual Aids: 
Manual: 


"Headlight Tester" 
(#560, 5.30, Bear Co.) 


Handbook : 


“Pacts About Spark Plugs and Engines" 
(Champion Spark Plug, Box 910, Toledo, Ohio, Free) 


"Ignition Circuit Maintenance" 
(324-3, $.80, Delco Remy) ‘The Ignition System (5133D Delco 
Remy) 


Film: 


"2A Spark in Tire on the Firing Line" 

(#32211, 2% min., color, Modern Picture Service) This is an 
excellent fully~animated educational film on the operation 
of an automobile ignition system. 


“The Spark of Power" 

(#2492, 13 mine, color, Modern Picture Servicc) Here is a 
fully animated outstanding film on the function of spark 
plugs in the internal combustion engine. 
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KEY~--ASSIGNIMZNT SHEET NO. 13 
BELECTRICA!. SYSTEM SERVICE 


Key To Study Questions: 


lL. A~225 6. A-229 Ll. 4-375 
2. 4-226 7. An~371 12. A-378 
3.2 A~226 8. A372 13. A-383 
4. A-~228 9. A~372 
5. A-~229 10. A~373 


Suggested Supplementary Assignments: 
Ll. Prepare a maintenance table on the electrical system. 


2. Bring to class an article depicting recent advances in 
service procedures given to auto electrical systems. 


Suggested Visual Aids: 
Film: 
“Commutation of DC Machines" 


(Same principle as in automobile, 24 min., Black & White, 
Westinghouse, 411 N. 7th Street, St. Louis l, ifos) Clearly 
presents the theory and maintenance of communication of 
direct-current motors and generators. Animated drawings 
explain the theory of commutation and the troubles that 
arise from stray oil and grease, moisture, looseness of 
mounting, worn brusholder boxes, grooving, poor seating of 
new brushes and irregular inspection. How to prevent and 
mend these troubles is graphically demonstrated in detail. 


Manuals: 
"Alternator & Transister"” 


(Set of 3, $1.00 each, Detroit) (A. E. A.) 


I. 


KEY--ASSIGNIDUT SHEET NO. 14 
CLUTCHES AHD CLUTCH SERVICE 


Key To Study Questions: 
i, A-391 Ve A~-403 ES B-9=+8 


2. A~393 8. A404 14. B-9-9 
4, A-398 LO. B-9-3 L6. B-9-1 
5. A-~401 Lis. B-9=5 L7. B-9-9 
6. A~402 12. B-9-7 *" . + 18. =B=9~10 


II. Suggested Supplementary Assignments: : a 


Iii. 


1. Write a brief Summary on why driving safety is economy. 


2. Deseribe the advantages of purchasing an automobile with 
a clutch. 


Suggested Visual Aids: 
"Exploded View of Clutch Assembly" 


Prepare a handout for class use from text book . 
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KEY--ASSIGNMINT SHEET NO. 15 
TRANSMISSIONS AD THEIR SERVIC 


Key To Study Questions: 


lL. A-409 5. A~409 9. A430 

2. A406 6. A-~416 10. A434 
3. A-407 72 Ar422 11. B-10-2 
4. A-~411 8. A-~428 12. Be10-12 


Suggested Supplementary Assicqnments: 
Ll. Investigate the duties, pay, location, opportunities, 


schools, training, etc. of a transmission specialist, 
report your findings to the class. 


Suggested Visual Aids: 

Chart: 

"Three-Speed Gear Transmission" 

Printed instruction on the back of this chart explains clearly 
the mechanics of shifting gears in the conventional automotive 
transmission. (General Motors) 

"Typical Gear Combinations” 

The many gears and gear combinations used by modern industry 


are outlined and explained in this interesting wall chart. 
(General Motors) 
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KEY~-ASSIGMISNT SHEET NO. 16 
AUTOMATIC TRANSMISSIONS AND SERVIC 


Key To Study Questions: 


lL. B-1L2-7 6. A448 Ll. A~454 
2. B-12-8 7. An~448 12. A-~456 
3. B-12~8 8. A~450 13. A459 
4. B-12-10 9. A~451 14. A-469 
5. B-l2-13 10, A455 15. A-500 


Suggested Supplementary Assignments: 


1. Read chapters 43,44 in supplementary reference. 
Sugyestceu Visual Aids: 

Chart: 

“Chrysler Corporation Automatic Transmission" 
(Illustrations, 8 1/2 X 11, single to teachers) | 

Manual: 

"Service Manuals for Various Heavy Duty Automatic Transmissions" 
A series of seven service manuals describing the product; 
telling how and why it works. Words and pictures are used 
to show teardown and rebuild procedures. (Available singly, 
General Motors) 

Book: 

"Cruise~O-Matic" 

These are 8 1/2 X 11 individually bound books containing 
schematics or gear train build ups designed to be colored 
(in) by the learner. It is felt by coloring these... 

the operation will be more firmly fixed in the mind of the 
student. ($1.10, Ford Motor Co.) 

Film: 


“Automatic Transmissions” 


Stresses economy and comfort in the uses of automatic trans- 
missions (13 min., Black & White, Ford Motor Co.) 
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KEY-~ASSIGHHONT SHEET NO. 17 
DRIV? iLiCHANISMS 


Key To Study Questions: 
Ll. A~502 7. A511 13. A~515 


2. A~505 8. A-512 © 14. B-14~8 
3. A~506 Ge. A~513 15. B-l4~?7 
4. A~-506 10. A-515 16. B-14~8 
Se A~509 Ll. A~515 17. B-14-8 
6. A-510 12. A515 18. B-1l4-12 


Suggest Supplementary Assiaqnments: 


1. Discuss the importance of a heavy lubricant in the dif- 
ferential. Compare this lubricant with the type used in 
a universal joint. 


2. Sketch the various universal joint types. 
3. Report on the functions of the differential, slip~joint. 


4, Relate the importance of the ring gear to the drive Pinion 
While making a turn. 


Suggested Visual Aids: 
Chart: 
"Rear Axle Assembly" 


(General Motors) This chart Shows views of the automobile 
rear axle assembly and presents a clear and simple explan- 
ation of this complicated mev~hanism. 


Film: 
"Indianapolis 500" 


A recap of the 1963 auto racing classic in which Roger Ward, 
driving the Kaiser Aluminum Special, finished fourth. The 
film features the battle between the standard offenhauser 
driven, front engine cars and a new, lightweight, rear engine 
car uSing an 8 cylinder Ford engine. Race highlights the 
increasing importance of weight saving and the contributions 
being made by aluminum. (30 min., color, Kaiser Aluminum & 
Chemical Corporation) 
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KEY --ASSIGNELZIIT SHEET NO. 1S 
SPRINGS AND SUSPENSION SYSTLiNS 


Key To Study Questions: 


Le. A~517 7. A~525 13. 8-15-10 
2. A519 8. A-526 14. B-15-10 
3. A~519 9. A-531 15. B-15-14 
4. A~-520 10, B~15=5 16. B-15-14 
5e A~523 il. Brel15-6 17. B-15-18 
6. An~524 12. B~15-6 18. B-15-18 


Suggested Supplementary Assiqnments: 


1. Discuss the relationship of the springs to the drive 
mechanism. 


2. Explain the effect of placing a shock ahsorber inside 
a front end coil spring. [twhy are both items uSed on the 
front suspension? 
Suggested Visual Aids: 
Chart: 
“Automobile Chassis" 
The typical automobile chassis pictured in the chart makes 
it easy to show how the various mechanical parts fit to- 
gether and operate as a Single unit. (General Motors). 
Booklet: 


"Nelco Automotive Suspension Products” 


(Delco, Dayton, Ohio) 


: ware. + 


BBA Gide it de aa CUP eet PTR fe ss . ae vee 


4 


‘¥ 


Leet! 


Pe nl + 
c= 
Oy 
ere eT AE rene erp mete 


“& 


gu 


ee Ge ES TS A 5 


ee ee es a oe ee A NI il i animate ae _ 


28 


I. 


II. 


iII. 


KEY-~ASSIGNIDYT SHEET NO. 19 
SERVICING STEERING AiID SUSPENSION SYSTIMS 


Key To Study Questions: 


lL. B-17-2 7e Be1l7-12 13. A~561 
2- B17=5 8. B-17-14 14. A~562 
3. B17-23 9. Bel7-15 15. A=-569 
4. B-17~6 10. A543 16. A~570 
5 B-17~-8 ll. A-544 
6. B-17-10 12. A-546 


Suggested Supplementary Assignments: 

1. Comprire the front end suspension system to a gyroscope. 

2. ‘thy should the tie rods be increased in diameter when 
power steering is a part of the system? Ustimate the 
power consumption used by a power steering booster. 


3. Report on the type fluid used in a power steering system 
and characteristics it must possess. 


Suggested Visual Aids: 

Manuals: 

"Wheel Alignment of Your Car““What it is--How it works" 
$230 (Bear Co.) 

“Wheel and Steering Alignment" 

Routine manual ($.30, Bear Co.) 

“Fundamentals of Wheel Alignment” 

Notebook ($.40, Bear Co.) 

Chart: 

"Steering System" 

This schematic diagram pictures the automobi le steering gear 


assembly and also shows how power steering is applied. 
(General Motors) 
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KEY~--ASSIGHIiTT SHEET NO. 20 
BRAKES AND BRAKE SERVICE 


I. Key To Study Questions: 


Le B-10-1 8. B-18-16 15. A~580 
2. B-18-2 9. BH1l6-20 16. A573 
3- Be13~4 10. A571 17. A~576 
4. B-18-6 ll. A573 18. A~587 
5. B-18-8 12. A~576 19. A~590 
6. Be-15~10 13. A-577 20. A~592 
7. Be18=-13 14. A-577 


II. Snagested Supplementary Assignments: 
l. List the qualities a gooc brake fluid should possess. 


2. What adjustments are possible on a master cylinder in 
a dual system? 


3. List characteristics of brake shoe linings, and “clues” 
of brake trouble. 


4. Peport on the effects of oil, gasoline, water, and dust 
particles have on brake shoe lining. 


III. Sugcested Visual Aids: 
Schematic: 
Prepare a schematic Of a single and dual bralie system. 
Manuals: 


Fundamentals of Brake Service Notebooks $.40, (Bear Co.) 


Chart: 
"Brake System" 


This schematic drawing clearly illustrates the operation 
of the hydraulic and mechanical principles involved in the 
brake system of the modern automobile. (General Motors) 


Films: 
“When the Chips Go Down" 


(#2169, 22 min., colors Modern Picture Service) The im- 
portance of good brake linings is stressed in this film. 
We Sec how they are manufactured and the astonishing num- 
ber of rigid tests they must pass. A brief and tragic 
episode shows what happened to a family when their brakes 
failed to work. 
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American Insurance Association, &5 St. John's 


“It's All in the Brakes” 
Street, New York, N. Y., 10039 


(#2G504) 


A ar ee re ee ee 


i. 


If. 


titi. 


ra era nai, cs ol ear ge a i y 


31 


KEY--ASSIGMIZUT SHEET NO. 21 
WHEELS, TIRES, ANS TIRE REPAIR STIRVIC2 


Key To Study Questions: 


1, A~564 7. Bel6-2 13. B-16-7 
2. A595 8. B-16~2 14, B-16-7 
3. A-595 9, DB-16-3 15, B~16-8 
4, A-596 10, B-16-4 16. B-16-9 
5. A+599 11, B-16-5 | 
6. A600 12.  B+16-5- 


Suqgesied Supplementary Assignments: 

1, Discuss the advantages of each of the following: 
ae tire recapping 
b. tire rethreading 
ce wheel balancing 


d. tire chain usage 
e. tubeless tires 


2. List the factors that cause variations in tire pressure. 


3. What differences are required in wheel rim shapes when 
comparing tube type to tubeless tires. 


Suagested Visual Aids: 
Film: | 
"formny Looks at Tires" 


(Free, 16mm, 20 min., color) Film giving information about 
research, development and testing in the manufacturing of 
tires. Stearling Movies, U. S. A., Iinc., Centr2l Booking 
Exchange, 43 West 61st St., New York 23, New Yok. 
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KEY~--ASSIGNIICNT SHEET NO. 22 
AIR CoOuDITIONING 


Key To Study Questions: 


1. B~20+2 5e Be20-4 9. Be-20-11 
2. B-20~-2 Ge B-20-5 10. Be20-11 
32 Be20-2 7. B-20-5 ll. B-20-4 
4. B-20-4 8S. B~20-8 12. B-20~-4 


Sugadested Supplementary Assiqaments: 


1. Prepare a color coded sketch of the components of an air 
conditioning system. 


2. Study the trouble shooting chart prepared on page 48-8 of 
the supplementary reference. 


Suggested Visual Aids: 
Manual: 
"Frigidaire Service Home Study Course #1" 


Covers basic food preparation and fundamentals of refrigera~ 
tion. (General Motors) 


"Prigidaire Service Home Study Course #2" 


Covers the components which make up a refrigexation system. 
(General Motors) 


Film: 
“Chemical Stability in a Refrigerating System” 


(Sound strip, 23 min., General Motors) This slide film 
illustrates how chemical stability and freedom from con- 
tamination is vitally necessary for the efficient operation 
Of refrigerating products. The proper procedures to be fol- 
lowed by servicemen in maintaining chemical stability are 
thoroughly covered and the results of improper Servicing 
techniques are graphically illustrated. Based on the booklet 
On the same subject. 


"Fundamentals of Air Conditioning and Heating” 


(Sound Strip, 30 min.,) Covers a study of air circulation, 
ventilation, filtration, sound and comfort of air conditioning. 
Also includes the testing of combustion as it applies to 
heating equipment. 


Key To Study Questions: 
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KBY~-ASSIGNNCNT SHEET NO. 23 
JOB MANAGEMENT AND PRICING 
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VT_001 628 
Auto Mechanics Group Instruction, A Course of Study Designed for 
Students Preparing for or Presently Employed in Auto Mechanics. 


Karnes, vames B, 

Missouri Univ., Coiumbia, Dept of Industrial Education 
Missouri State Nept, of Education, Jefferson City 

Pub Date - Oct66 

MF AVAILABLE IN VT-ER.* SET 75p. 


*STUDY GUIDES, *TRADE AND INDUSTRiA.. EDUCATION, *AUTO MECHANICS 
(OCCUPATION), HIGH SCHOOLS, JOB ANALYSIS, GROUP INSTRUCTION, 
*COOPERATIVE EDUCATION, *MOTOR VEHICLES, 


Students may use this guide in studying technical and related 
information in high, post-high, or area vocational school auto 
mechanics programs, It was developed at the state level by a 
committee and research assistants and has been field tested, The 23 
assignment sheets contain introductory statements, assignments, 
references, and discussion questions, The questions guide the 
Student to the important aspects of the reading ass* nents and 
form a basis or guide for classroom discussions, f .:..esentative 
assignment sheet titles are (1) Basic Components of the Automobile, 
(2) AutomoL .2 Engine Components, (3) Engine Service, (4) Clutches 
and Clutch Service, and (5) Air Conditioning. An information 

sheet is included on job management, The material is to ke tised on 
a group or class basis in conjunction with experience in actual 
repair situations of an automobile or component parts under teacher 
supervision for 1 year or 180 days, Teachers should be vocationally 
competent, and students should be in grade 11 or 12 and have proper 
prerequisites, Supplementary materials include a list of references 
and a trade analysis. A second study guide (VT 002 080) has been 
developed for individual study. It is based on the same references 
and has the same assignments with objective-type questions which may 
be used for test purposes with this study guide, An answer key 

(VT 002 081) which locates the question reference sources is 
available for both study guides. This document is available for $1,50 
from Industrial Education, 103 Industrial Education Building, 
University of Missouri, Columbia, Missouri 65201, (HC) 
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MEMORANDUM 
The ERTC Clearinghouse on Vocational and Technical Education 

The Ohio State University 

980 Kinnear Road 

Columbus, Ohio 43212 


(Person) James B. Karnes (Agency) Univ. of Mo. at ia 


(Address) 103 Industrial Education Building, Columbia, Mo. 
October 19, 1967 


(Author, Title, Publisher, Date) Indus. Ed. Dept., Univ. of Mo. at Columbia 


AUTO MECHANICS GROUP INSTRUCTION, cooperatively “with Indus. Educ. 


Dept. ({U. of Mo. at Columbia) and Mo. State Dept. of Ed. (1966 


Supplementary Information on Instructional Material 


Provide information below which is not included in the publication. Mark N/A in 
each blank for which information is not available or not applicable. Mark P 


when information is included in the publication. See reverse side for further 
instructions. 


(1) Source of Available Copies: 


(2) Means Used to Develop Material: 


Agency Industrial Education Dept., Univ. of Mo. At Columbia 
Address 103 Industrial Education Buildin 
Limitation on Available Copies quantity Price Unit 1.50 

(quantity prices) same 
instructor's guide $1.50 


Development Group Development Committee and Research Assistants 
Level of Group ate 
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Method of Design, TeSting, and Trial _ Subject matter specialist and 
teacher educators. Field tested. 


(3) Utilization of Material: 


Appropriate School Setting High School, post high school, area vocational 
Type of Program preparatory vocational 1 ndustrial education programs 


Occupational Focus Ob cluster covering various phases Of auto mechanics 
Geographic Adaptedt lity United States ; 
Uses of Material Study guide for relatea instruction on a group basis F 
Users of Material guiding Class 


discussion | 


(4) Requirements for Using Material: 


Teacher Competency competent vocational instructor 
Student Selection Criteria junior _in high school with proper pre- 


ge eQuisiteS 
Time AliLotment 180 davs 
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Supplemental Media -~ 


Necessa 
Desirable ——} (Check Which) 
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Describe P 


Source _(see attached list) 


address 
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REFERENCES FOR AUTO MECHANICS 


A. Crouse, William H., Automotive Mechanics, Fifth Edition, 
Bf = Webster Division, McGraw-Hill Book Company, Inc., 
a ae 1154 Reco Avenue, St. Louis, Missouri, 63126, 1965, soa 
B. Stocked, Martin W., Auto Mechanics Fundamentals, The 
Goodheart-Willcox Company, Inc., 18250 Harwood Avenue, 
Homewood, Illinois, 60430, 1963, $6.96* (18) ** 


C. General Motors Corporation, ABC's of Hand Tools, General 
Motors Corporation, Detroit, Michigan, 1945, Free. {1) ** 


D. Occupational Outlook Handbook, U. S. Department of Labor, Soid 
by Superintendent of Documents, U. S. Government Printing 
office, Washington 25, D.C. (2) ** 


E. (Obtain from School Guidance Department) 
l. SRA -~ OccuPational Brief, #610e Automotive Mechanic 


2. Chronicle - Occupational Brief, #5-81.01 Automobile 
Mechanic (1) ** 


, ; . _ iets as P car . 4 re Liat a Fig Sit i ate ne a ee Lh IB by a a a rome. ns 
a m 4 = 


SUPPLEMENTARY REFERENCE 


Toboldt, William K., and Purvis, Jud, Motor Service's 


Automotive Encyclopedia, The Goodheart-Willicox, Company, Inc., 
18250 Harwood Avenue, Homewood, Illinois, 60430, 1964, 
$6.71* ‘ 


* Subject to educational discount. 
**Prequency of use in assignments. 
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FORVARD 


This course of study, consisting of an analysis of AUTO MECHANICS 
GROUP INSTRUCTION, together with assignment sheets covering the related 
(occupational) information, has been prepared for teaching auto mech= 
anics on a group or class basis in a trade preparatory program. 


The original analysis for this course of study was developed in 
1940 by Hr. R. W. Baker, Director of Yocational =ducation, Joplin, 
Missouri, and by Mr. Lleyd &. istes, formerly coordinator, and 
Mr. Kenneth Epperson, Auto Mechanics Instructor, Hannibal, Missouri. 
The assignment sheets for this course of study are especially designed 
for group instruction and were preparec by Mr. Kim Baugrr3, Research 
Assistant in Industrial Education at the University of Missouri. 


We wish to acknowledge our indebtedness tc Dr. H. H. London, 
Professor of Industrial Education at the University of Missovri, for 
the direction and administration of the Curriculum Materials Laboratory 
in which this material was prepared, and to Dr. James B. Karnes, 
Assistant Professor of Industrial Sducation at the University of Missour 
who supervised the preparation of the material and edited the manuscript 
Credit is due to Mr. 8B. W. Robinson, Assistant Commissioner of Educatior 
Mr. Merton twheeler, Director of Industrial Education, and to other 
Staff members of the State Department of Education for their efforts 
in the development of the Industrial E@ucation Curriculum Series of 
which this course of study is a part. 


BUMBLAT WHEELER 


Commissioner of Education 


October, 1966 
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INTRODUCTION 


In preparing this course of study, it has been assumed that job 
skills and procedures will be learned through experience in actual 
repair situations of an automobile or component parts under the 
direction of a competent teacher. The technical and related infor- 
mation is to ke given in conjunction with each asSociated assignment 
at the appropriate time. The teaching sequence set up in the manual 
is intended to be flexible. | 

Each assignment in the manual contains an introduction, reading 
assignment, and a series of discussion questions based on the refer- 
ence pages assigned. The purposes of the introduction are to create 
interest, convey the importance of the assignment to the student, and 
tell him specifically what he is expected to learn. The reading 
assignments are keyed to the basic texts listed on. page (6) six of 
this manual, 

The questions on the assignment sheets serve two purposes: (1) to 
guide the student to the important aspects of the reading assignment, 
and (2) to form a basis or guide for classroom. discussions. The 
questions may also be utilized as written assignments to emphasize 
a particular procedure as topic, as well as ‘selected essay test items. 

Your attention should be called to a second study guide on Auto 
Mechanics, one designed specifically for a single student doing — 
individual study. It is based on the same reference material, has 
the same assignments, but the questions for each unit are of the 
objective type. These questions lend themselves very well to test 
purposes. A key is available for both study guides locating the ref~ 
erence source from which the questions were written. 

As the student proceeds through the course, it is advisable for 
him to keep a well organizec notebook. In this notebook, he would 
bring to the shop any information needed to perform the day's assign- 
ment. This will give added life to the text. Related information 
not found in the text would also be kept here. 
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TO THE STUDENT-WORKER 


The auto mechanic's trade is a service type of trade which is 
concerned primarily with the adjustment, repair, and installation of 
partss and general maintenance of the automobile. Auto mechanics are 
classified either as general mechanics or as specialists. The general 
auto mechanic is capable of performing the great majority of operations 
necessary to return a vehicle to its normal operating condition. A 
specialist is one who has all-around knowledge of the trade, but who 
has, in addition, become especially skilled in-one or more particular 
Phases of automotive repair, such as carburetion, brakes, or ignition. 


Qutlook and Opportunity for the Automotive Mechanic 


An increasing number of competent automotive mechanics will be in 
demand throughout the forseeable future. This upward trend is certain 
to continue due to the rapidly rising number of cars, trucks and buses 
on the nation's highways. The increase in farm mechanization will 
also add to this demand. Today there are approximately one million 
automotive mechanics. For an occupation this size the Labor Depart- 
ment estimates that retirements and deaths alone create about 12,000 
to 15,000 openings each year. 


In addition to the increase in numbers needcd, there will be a 
demand for mechanics with more skills and technical knowledge than has 
been required. The relatively new features such as automatic transmis-~ 
sions, power brakes, power steering, air conditioning and other mech~ 
anical innovations requires an understanding of numerous scientific 
principles and their application in the servicing and repair of motor 
vehicles. 


Earnings for the auto-mechanic vary depending on the location and 
size of the community, the mechanic's specialty, the type of estab- 
lishment and other factors. However, regardless of these factors the 
competent mechanic can look forward to earning good wages. A survey. 
by the Department of Labor in 1958 showed that wages for mechanics 
ranged from $2.05 to $3.16 an hour, with the average being $2.50 an 
hour. More important than wages, perhaps, is the fact that the pros- 
pective mechanic will not be tied to a dead-end job. Instead, he can 
look forward to a life of challenging experiences as he repairs and 
services the complex motor vehicles of the future. 


Se eee ee 


Personality traits are of extreme importance, not only in secur- 
ing and holding a desirable position but in life in general. Personal 
and social traits can be improved through training when the individual 
learns what to improve, how to improve and why improvement is advis- 
able. Among the personal-social traits of chief importance to the 
auto mechanic are the following: 


a AW RADAR L AGE Wee ser ce tae 


Patience. iluch of the work of the auto mechanic is in “hard- 
to-get" places, and it requires patience as well as skill to 
make the necessary adjustments and repairs. 


= Personal Appearance. Clothing should be worn that wakes for 
Safety, efficiency, and a pleasing impression upon the people 
| 


Va 


you serve. 


Good Physical Condition. Physical requirements are not exces=- 

Sive, but the conditions of work are not always ideal. Often 
| Lt is necessary to work in cold, drafty, and poorly ventilated 
| Places. One must be in good physical condition to keep at 

top efficiency. One must have good muscular coordination, 

mechanical dexterity, good eyesight, and steady nerves. 


Cooperation. Auto mechanics requires a willingness to work 
cooperatively with fellow workers. This means an attitude 
of readiness to assist others when they need help. and to 
join in group undertakings. 


Consideration of Others. A thoughtful attitude toward 
making things easy and pleasant for others; such as keeping 
things in order, putting tools away, and doing your full 
Share of work is an important marketable trait of a good 
auto mechanic. 

{ 

| 


Industry. This character trait means a habit of careful, 
thoughtful, energetic attack upon the job without loitering 
or wasting time. 


Initiative. The ability to see what needs to be done and 
to gO ahead without constant supervision is an essential 
trait of an auto mechanic. 


Reliability and Trustworthiness. Intrusted in your care are 
people's lives and valuable property. Negligence on your 
part aS a mechanic can eaSily cause death and destruction. 


REFERENCES FOR AUTO MECHANICS 


Crouse, William H., Automotive Mechanics, Fifth Edition, 
Webster Division, McGraw-Hill Book Company, Inc., 
1154 Reco Avenue, St. Louis, Missouri, 63126, 1965, $6.84* 


Stockel, Martin W., Auto Mechanics FPundamentais, rhe 
Goodheart-wWillcox Company, Inc., 18250 Harwood Avenue, 
Homewood, Illinois, 60430, 1963, $6.96* 


General Motors Corporation, ABC's of Hand Tools, General 


‘Motors Corporation, Detroit, Michigan, 1945, Free. 


Occupational Outlook Handbook, U. S. Department of Labor, 


Sold by: U. S. Government Printing Office, Washington 25, D. C. 


(Obtain (one or both) from the school guidance office) 
1. SRA -=- Occupational Brief, #610e, Automotive 
Mechanic 


2. Chronicle -- Occupational Brief #5-81.01, 
Automobile Mechanic 


SUPPLEMENTARY REFERENCE 


Toboldt, William K., and Purvis, Jud, Motor Service's 


Automotive Encyclopedia, The Goodheart-Wilcox Company, Inc., 


18250 Harwood Avenue, Homewood, Illinois, 60430, 1964, 
$6.71* 


* Subject to educational discount. 
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ANALYSIS 


LS tt yr Pe 
JOB TRAINING: What the Assign. 
Worker Should Be Able to Do NO. }La_ Know 


Entroduction to Auto Mechanics 


RELATED INFORMATION: What 


the Worker Should 


Ll. 
2. 


3. 
4. 
5 
6. 


The Engine 


ll. 


12. 


13. 
14. 


15. 
16. 
17. 
18. 
19. 
20. 
21. 
226 
23. 
24. 


25.6 


Importance of automobiles 
in today's world 

Nature and opportunities 
in the auto~repair busi- 
ness 

Occupational and vocation- 
al guidance information 
Sources of auto repair 
information 

Things to consider before 
opening your own business 
Historical Review of the 
Automobi le ; 

The Automotive Industry 


’ Automobile, Design and 


Major Components 
Auto-Repair Hand Tools 
fool Safety and Usage 


Physical principles in- 
volved in engine construc- 
tion 

Types of engines used in 
autonobiles 

Engine classifications 
Gas turbine and experi- 
mental engines 

Engine component identi~ 
fication 

Engine mounting 

Two cycle engine operation 
Engine block design 
Principles of cylinder 
construction 

Piston and connecting rod 
design 

Piston ring design and 
cylinder installation 
Variations in cylinder 
head placement 

TYBGe and purposes of 
gaskets 

Function of intake and 
exhaust manifotd 
Construction and design 
of engine bearings 
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JOB TRAINING: What the — Assign. RELATSD INFORMATION: What 
Worker Should Be Able to Do Jo. the torker Should Know 
5 26. Cam, crankshaft design and 
function 
5 27. Kinds of engine valves 
5 28. Principles of the valve 
train 
5 29. Function of engine fly 
wheel 
5 30. Importance of proper 
valve timing 
5 31. Engine timing devices 
5 32. Crankcase design and 
function 
5 33. Types and operation of 


valve lifters 


6 34. Operating characteristics 
of valve trains and valves 
6 35. Diagnosing valve troubles 
36. Free stickey valves 6 36. Methods of servicing 
valves 
37. Adjust valve~tappet 
clearance 
38. Remove and replace valves 
39. Recondition valves and 
valve seat 
40. Replace a valve seat 
insert 
41. Test valve guide wear 
42. Check and repair hydrau- 
lic valve lifters 
6 43. Cylinder head maintenance 
44. Remove, clean, replace 
cylinder head 
45. Install gaskets 
46. Inspect piston for damage 6 46. Service to pistons and 
cylinders 
47. Check cylinder walls 
for variation 
48. Remove ridge ring 
49. Refinish cylinder walls 
50. Remove, fit, install pistons 
51. Clean piston ring grooves 
52. Remove, fit and install 6 52. Types of pister rings 
piston rings 
53. Remove, fits and replace 6 53. Ways of servicing con- 
piston pin bushings necting rods 


54. Remove, align, install 
connecting rod 

55. Align connecting rod to 
piston 

56. Remove and replace con- 
necting rod bearings 
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JOB TRAINZHG: What the Assign. RELATED INFORMATION: What 
Worker ShouJd Be Able to Do LTO 4 the tucker Should Know 
57. Remove and replace 6 57. Methods used to check 
crankshaft crankshafts 
58. Test and align crankshaft 
59. Clean oil passages 
60. Check and adjust crank- 
shaft. end play- 
61. Remove and install main 
bearings 
62. Remove and replace oil 
seals 
63. Remove and replace cam 
shaft 
64. Test and lign cam 
shaft. 
65. Remove and replace cam- 
shaft bearings 
66. Measure enyine 7 66. Engine measurements 
efficiency 
67. Test engine compression 7 67. Testing instruments 
used in engine service 
68. Measure engine vacuun 
69. Diagnose engine troubles 7 69. Principles of trouble 
shooting the engine 
Fuel System 
8 70. Chemistry of engine fuels 
3 71. Effects of condensation 
on fuels 
72. Check fuel lines 8 72. Fuel tank design 
73. Remove and replace fuel 8 73. Operating theory of fuel 
pump, bowl pumps 
74. Test fuei pump pulsation 
for output 
75. Remove, clean, replace S 75. Types of fuel *-Lters in 
fuel filter use 
76. Test venturi tube & 76. Principles of caxrburetion 
77. Adjust air bleed 
78 Test carburetion with 
; analyzer 
79. Check and adjust 
discharge jet 
80. Adjust choke lever 3} 80. Principles of the choke. 
81. Adjust automatic choke 
82. Adjust choke control 
cables 
83. Position the throttle 8 83. Throttle valve principles 


valve 
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JOB TRAINING: What the Assign. RELATZD INFORMATION: What 
Worker Should Be Able to Do Noe the “?7orker Should Know 


84. Test engine RPM 


85. Test engine combustion o 85. Principles of fuel com~ 
bustion 
8 86. Malfunctions occuring in 
carburetion 
8 87. Carburetor types and their 
functions 
pad 3 88. Manifold design for 
Ks carburetion 
aa 89. Remover clean, replace 8 89. Air filteration principles 
air filter 
9C, Inspect and interpret 8 90. Fuel injection systems 
fuel injector chart 
ao (38 91. Diesel fuels and their 
operating principles 
8 92. Carburetion using liqui~ 
fied petroleum 
93. Test fuel consumption 3 93. Test instruments used in 
fuel system service 
94. Analyze exhaust gas 
95. Measure manifold vacuum 
96. Diagnose fuel system . & 96. Troulsle shooting the fuel 
troubles systen 


Enqine Lubrication 


°7. Checks drain, fill 9 97. Characteristics of engine | 
9) 9§. Principles of crank case 


crankcase Lubricating oils 
venti lation 
9 99. Function of engine lubri- 
cating system 
9 100. Types of lubricating 
systens 
9 101. Types and functions of 
oil cool.srs 


101. Check oil cooler 


102. Check, repair oil line 


‘damage 
103. Réplace oil filter 9 103. Types end function of 
oil filters 
104. Replace oil gauge 9 104. Princibles of oil gauge 
operation 
105. Correct low oil pressure 9 105, Testing instruments 


used in lubrication system 
106. Correct excessive oil 


pressure 

107. Replace diluted oil 

108. Diagnose lubrication 2) 108. Introduction to engine 
troubles lubrication trouble 


~ * diagnosis 
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JOB TRAINING: What the Assign. RELATED INFORMATION: What 
Worker Should Be Able to Do NO» the Worker Should Know 


Cooling System 


109. Check antifreeze solution 10 109. Types and characteristics 
concentration of antifreeze solutions 
110. Drain cooling system 10 110. Care of cooling systems 
111. Examine radiator for 
restrictions, leaks 
112. Flush radiator rust and 
scale 
113. Test and install 10 113. Function of thermostats 
thermostat 
114. Examine, replace cooling 
system hoses 


115. Remove, replace water 10 115. Water pump operation 

pump 

116. Test radiator cap 10 116. Pressurized cooling 
vressure systems 

117. Check over fiow line 

118. Check fan blade 10 118. Engine fan operation 

119. Adjust fan belt tension 

120. Test hot water heater 10 120. Hot water heater operation 


Blectrical Systems 


1l 121. Electrical terminology 

11 122. Function of electrical 
system 

11 123. Ohms law and its 
application 

11 124. Battery construction and 
operation 

125. Determine battery 11 125. Battery ratings and 
ratings efficiency 

11 126. Wet and dry=charge battery 

stock maintenance 


127. Femove and replace 11 127. Installation procedures 
a Lattery of batteries 
128. Recharge a battery EL 128. Principles of rechargin 
a battery 
ad 129. Factors affecting battery 
life 


130. Test battery specific 
gravity 

131. Test battery output 

132. Check fill battery 
l1iguia level 


133. Readsist specific 


gravity of battery 
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JOB TRAINING: What the ~ Assign. RELATED INFORMATION: What 
Worker Should Be Able to Do ilo. the Vorkex Should Know 
134. ° Determine battery rating 
11 135. Safety precautions used 
with batteries 
136. Remove, replace a 11 136. Servicing a generator 
generator 
137. . Test generatoz for 
short 
138. Turn commutator segments 
On a lathe 
139. Remove mica between 
commutator segments 
140. Remove, replace 
generator brushes 
Li 141. Operating principles of 
three brush generatcr 
142. Test alternator output ii 142. Principles of an aiter- 
nator 
11 143. DC-aAc conversion practices 
144. Test starting current 11 144. Starter Motor principles 
voltage and operation 
145. Remove, replace starter 
motor 
146. Check, repair bendix 
drive 
147. Bench test starter 
motor | 
148. Test starter solinoid 
12 149. Coll construction and 
cperating principles 
150. fest coil polarity 12 150. Functions of coil 
polarity 
151. Test coil primary 
voltage 
152. Test coil secondary 
voltage 
153. Remove, replace coil 
i 154. High voltage theories 
12 155. Principles of rotor 
action 
156. Record engine firing 12 156. Firing sequence theory 
sequence of. engines 
157. Remove, replace 
distributor | 
158. Time distributor to 
engine 
159. Adjust vacuum advance 12 159. Operating principles 
of vacuum advance 
160. Adjust centrifugal 
advance 
12 161. Condenser construction 
and operation 
162. Remove, replace con= 


denser 
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JOB TRAINING: What the Assign. RELATID INFORMATION: What 
Worker Should Be Able to Do Noe the |forizser Should Know 
163. Remove, replace spark a be 163. Construction of spark 
plug Plugs and relationship 
of parts 
164. Clean cad adjust 12 164. Spark Plug electrode 
electrode gap classification 
165. Analyze spark plug 12 165. Principles of testing and 
condition techniques of cleaning 
spark plug 
166. Select spark plug 12 166. Spark plug chart interpre- 
for a specific engine tation 


12 167. Pre~ignition factors of a 
spark plug 

13 168. Regulation of generator 
output 

13. 169. Functions of circuit 
breekers and relays 


170. Remove, adjust, replace 13 170. Voltage and current regu- 
regulator lation through separate 
devices 


171. Test regulator input, 
output 
172. Remove, replace charging 
circuit wires 
173. Trace regulator 
circuits 
13 174. Functions of a three 
unit regulator 
13 175. Principles of double 
contact regulation 
176. Test indicator light 13 176. Devices to indicate 
generator output 
177. Test ammeter 


Clutch 
178. Adjust clutch 14 178. Types of clutches and 
linkage their operation 
179. Remove, replace clutch 14 179. Clutch components 
friction disk pas 
i180. Diagnose clutch 14 180. Clutch trouble~shooting 
troubles 
181. Adjust fluid level 15 181. Function, types, and 
operation of transmissions 
182. Adjust control linkage 15 182. Gearshift mechanism 


operation 
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JOB TRAINING: What the Assign. RELATID INFORMATION: What 
Worker Should Be Abie to Do JO. the Vorker Should Know 
15 183. Synchromesh transmission 
operation 
184. Diagnose transmission 15 184. Operating procedures of 
troubles transmissions 
185. Test an overdrive 15 185. Function and operation «.f 
) an overdrive 
186. Adjust liquid level of 16 186. Operation of fluid over- 
transmission drive 
187. Adjust hydramatic drive 16 187. Operation of hydramatic 
drives 
188. Remove, repair, replace 16 188. Planatory gearing in 
transmission transmissions 
16 189. Principles of torque 
conversion and multipliers 
Drive Mechanisms 
L7 1960. Function, types of propelle: 
shafts 
191. Remove, replace uni~ 17 191. Selection and operation of 
versal joint universal joint 
17. 192. Function of slip joints 
193. Remove, replace axel 17 193. Types of rear~axel drive 
shafts and bearings mechanisms ; 
194. Adjust axel-shaft end 
play 
195. Remove, replace axel 
assembly 
196. Remove, replace differ- 17 196. Principles of the dif- 
ential assembly ferential 
197. Disassemble, assemble 17 197. Service to differentials 
differential 
198. Remove, replace drive 
pinion 
199. Remove, replace oil 
sela and bearings 
200. Adjust pinion bearing 
201. Replace ring gear 
202. Diagnose rear axel 17 202. Trouble shooting the drive 
trouble mechanism 
Springs and Sus»ension Systems 
203. Replace leaf spring 13 203. Types anc functions of 
springs 
204. Replace coil spring 
205. Replace stabilizer bar 18 205. Front end stabilization 
206. Adjust shock absorber 18 206. Types and function of 


Shock absorbers 
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JOB TRATNING: What the Assign. RELATID INFORMATION: What 
Worker Should Be Able to Do iJO. the *“orker Should Know 


207. Replace shock absorber 


18 208. Inclecpender ~ wheel sus- 
pensions 


Servicing Steering and Suspension Systems 


| 19 209. Operating principles of 
steering systems 

as 210. Test, adjust camber 19 210. Front end geometry 

g 211. Test, adjust caster 

Pi 212. Test, adjust toe-in 
ei 213. Test, adjust king-pin 

| inclination 
214. Remove, replace front~ 

suspension system 

215. Repack wheel bearings 
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216. Balance wheels 19 216. Procedures of wheel 
balancing 
217. Adjust steering gear 19 217. Steering system 


operation and function 
218. Adjust fluid level in 


steering reservoir 
219. Check, adjust fluid 19 219. Principles of power 
level stecring 
220. Adjust steering unit 
belt tension 
221. Inspect system for 
leakage 
222. Diagnose steering~ 
system troubles 
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Brakes and Brake Service 


20. 223. ROle of friction in 
brake operation 
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224. Adjust brake linkage 20 224. Types of brake systems 

225. Check cylinder fluid ; 

level F 

226. Make wheel brake adjust- 

ments 4 

227. Recondition brake : 
drums 


ate Riba ne te, 


228. Replace brake lining 
229. Check, repair master 


TAM heey 


cylinders 
230. Bleed brake system 
231. Adjust parking brake 20 231. Principles of brake 
operation 
232. Test, adjust vacuum 20 232. Types and operation of 
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booster heavy-duty brakes 
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JOB TRAINING: What the Assign. RELATSD INFORMATION: What 
Worker Should Be Able to Do iO. the Worker Should Know 


233. Adjust air brakes 

234. Test electric brakes. 

235. Diagnose brake trouble 20 235. fTroulble~-shooting the 
brake system 


Wheels, Tires, Tire Repair Service 


| | 21 236. Function and types of 
| eb tire construction 


238. Analyze tire condition 21 238. Physical features of 
abnormal tire. wear 
239. Sketch tire rotation 21 239. Methods of tire rotation 
pattern 
240. Repair tube damage 21 240. Repair service-given to 


. ixes, tubes 
241. Repair tubeless tire 
242. Install minor tire 


~ 21 237. Sources of tire failure 
| 
| 


boot 
a = - Air Conditioning 
243. Trace freon flow in . 22 243. Principies of air~ 
- (air-conditioning unit me conditioning 
244. Test, adjust component 22 244. Functions of air con- 

a - parts ditioning component parts 

ae 245. Adjust freon level 22 245. Uses of freon gas aS a 
| = coolant 
| 
| F Job Management and Pricing 
| F 23 246. Essentials of advertising 
| 247. Establish customer 23 247. Methods of attracting 
| rapport business 


248. Prepare central location 23. 248. Techniques of selling 
for receiving customers service 
249. Prepare service order 
250. Sources of off-season 


income 
251. Clean and repair service 23 251. Off-setting free service 
area time 
252. Estimate and establish 23 252. Factors determining price 
prices quotations 
253. Determine profit loss 23 253. Importance of shop 
ratic-scale overhead: 


254. Prepare records and make 23 254. Methods used to keep good 
reports records 
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Assignment Covering 
Sheet No. 1 Units 1-5 


INTRODUCTION TO THE AUTOMOBILE REPAIR BUSINESS 


JOb opportunities in the automotive industry are expected to 
continue in a sharp rise cver the next two decades. This is due 
primarily to the increase in the two-car families, general pros~ 
perity, and the population exptesion. In addition, the increased 
complexity in the modern engine will open man‘; doors to future 
jobs for the trained mechanic. 


It is important to understand that your job is an investment 
for the future. As a prospective mechanic, it would be beneficial 
to know all the pitfalls. and advantages of the trade. Such signi~ 
ficant items as tools may be overlooked. Foolish is the person 
who spends hundreds of dollars, years of time and effort. in pre- 
paring for a trade that is of no interest to him. 


In this assignment you will have an opportunity to learn about 
the significance of the automobile repairman in our society, and 
obtain an overall view of the future. 


ee 


Assignment 


lL. Read the references Listed below. 

2. From the classified section of a metropolitan newspaper, 
obtain six(6)different job opportunities in the auto- 
motive trade. What common requirements, if any, are stated? 

3. Write a letter of application for the position you would 
like to have aS obtained from the newspaper, 

4. Answer the questions below and turn in the assignment by 


References: 


A. Stockel, Auto Mechanics Fundamentals, Chapter 22 
Be. Occupational Outtook Handbook, (Obtain from Guidance 
Department) (D.0.T. 5-81.000 through .999) 
C. either 
1. SRA -= Occupational Brief, # 610e, Automotive Mechanic. 
2. Chronicle ¢- Occupational Brief, # 5-81.01, 
Automobile Mezhanic. 


Questions: 


1. Why should an auto mechanic know the advantages and disadvantages 
of the trade before entering it? What are some of the pitfalls 
you would expect to encounter when entering the trade? 


2. What reasons can be attributed to the increased need of trained 
auto mechanics? 


3. What type of training is necessary for success as an auto mech~ 
anic? Will an apprenticeship speed this process up? Who is an 
apprentice? Where can you obtain information about apprentice- 
ships? 
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4. What are the primary duties of a general automobile mechanic? 
How do the tune-up specialist's duties differ from his? 


5. Is it possible for a persen to be a specialist and not have a 
general all~round mechanics background? 


6. How much money can be earned per week on the average? As an 
apprentice? Journeyman? 


cee pobre 
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' Assignment covering 
Sheet No, 2 Units 6-8 


BASIC COMPONENTS OF THE AUTOMOBILE 


The automotive industry, since it is keenly competitive, is 
highly specialized. It requires of its people a thorough up~to-date 
working knowledge of techniques and specializations. However, before 
specialization can take place, a broad background from which the 
mechanic can select his specialty must be acquired. 


It is important for anyone going into a trade that he learn as 
much as possible about his trade. Unless the student draws ideas 
from many sources, his background will be limited. 


The purpose of this assignment is to previde a brief overview 
ye of the component parts of an automobile. 


Assignment: 


1. Read the reference listed below. 
2. Obtain from several new car dealers literat. - showing 


the new features on their new models, place them in a note~ 
booke 


3. Answer the questions below and turn in this assignment 


Reference: 
A. Crouse, Automotive Mechanics, pp. 1-10, 38-48. 
Questions: 


1. What is meant by the term interchangable parts? How has this 
concept helped mass production? 


: | 2. How do the operating principles of the steam engine compare 
= with those of the gasoline engine? 


3. Compare an automobile frame with a chassis? Are the terms 
synonymous? 


4. Is a complete fuel system absolutely necessary? Could an auto=- 
mobile operate without one of the parts? How does each part 
contribute to the whole system? 


5. What purpose does oil serve in an engine? Why must oil be pre- 
sent within the engine at all times? 


6. Explain what is likely to happen if the cooling system became 
inoperable. Trace the flow of coolant through an engine. 


7. What components make up a brake System? By what principle does 
a hydraulic brake operate. 
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How dccs a Slip joint differ from a universal joint? Where 
and for what purpose are each used? 


Define reciprocating motion, rotary motion. HOw does an engine 
utilize these motions? How is rotary motion converted into 
reciprocating motion? 


What was the purpose of placing two valves at the closed end of 
a cylinder? What is a valve seat? a stem? a valve guide? 


If stroke refers to piston movement, what is meant by a four 
Stroke engine? two stroke engine? 


What is the relationship between the number of cylinders and 
engine power? 


What basic physics principles are associated with the fly wheel? 
Why are teeth placed on the fly wheel? 
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Assignment | Covering 
Sheet No. 3 Units 9-10 


SHOP PROCEDURES AND SAFE PRACTICES 


During the early days of the accident prevention movement the 
emphasis was placed on the task of providing proper safeguards for 
Structures and machinery. Today, over 73 per cent of the accidents 
sth were found to be caused directly by unsafe acts of individu- 
als. . 


Think twice before committing a foolish act. It may be you 
that ends up in the hospital or cemetary, not the machiné. Safety 
is a way of life. Unless you practice safety with everyday awareness 
you may find it difficult to turn it on and off. Remember, you may 
last a life time if you take care of yourself. 


In this assignment you will have an opportunity to learn some 
of the ways of avoiding accidents through the proper use of tools 
and equipment. Suggestions will also be given on how to cope with 
certain hazards that may arise in the shop. 


Assignment: 


1. Read the references listed below. 

2. Ina brief report discuss the procedure you would suggest 
to organize an effective program of safety for an auto 
repair shop. 

3- A fellow worker is consistantly using a tool in the wrong 
manner, i.e. a wrench as a hammer. Discuss the method 
and tact you would suggest to help correct the bad work 
habits he has developed. 

4. Answer the questions and hand in the report (2 or 3) 
prepared by ‘< 


References: 


A. Crouse, Automotive Mechanics, pp. 11-37. 
B. Stockel, Auto Mechanics Fundamentals, Chapter 21. 
C. General Motors Corporation, ABC's of Hand Tools, pp. 3-47. 


Questions: 


1. Discuss the six basic Service classifications which all auto-~ 
motive jobs fall under. 


2. What type of specifications are used in the modern automobile? 
Who is responsible for determining these specifications? 


3. What significance is placed on working with clean, dry tools? 


4. Explain the procedure to follow when using power driven equip- 
ment in the automotive shop. 


2y 
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Discuss the procedure used to handle and store highly flammable 
mixtures, 


What characteristics should be looked for in quality automotive 
tools? 


Discuss the safety practices applicable for student use in the 
shop. 


Discuss the correct procedures associated with each of the hand 
tools, as depicted in Reference C, 


ns renin area 


eee avis es ee Tee ee errs 
‘al Ween bs - 
ee ee 


Assignment - - Covering 
Sheet Ne. 4 Units 11-17 


AUTOMOBILE ENGINE DESIGN 


Basically, the engine may be thought of as the power source 
component of the automobile. it derives its power from the con- 
version of a fuel into mechanical energy within its walls. and the 
term internal combustion engine is used to denote such action. 


The engine not only furnishes power for propulsion, but also, 
among other things, furnishes power to gererate electrical energy. 
The auto mechanic needs to know about the various parts that make up 
an engine, their function, and how to repair or replace a malfunc~ 
tioning part. A targe portion of the wages earned by the auto me- 
chanic, aS well as company profit. will be derived from work on the 
engine. 


This asSignment will provide the opportunity to learn some of 


the theories involved in engine operation. The function of the 
various parts and their relation to engine design will be introduced. 


Assignment: 
l. Read the references listed bela. 
2. Examine the literature obtained in Assignment Sheet No. l. 
If possible, identify the various types of cylinder 
arrangements. Record your findings in a notebook. 
3. Answer the questions below and turn in this assicnment 
by ‘ 
Re ferences: 


A. Crouse, Automotive Mechanics, pp. 61-82. 
B. Stockel, Auto Mechanics, Chapter 1, 7. 


Questions: 
1. How does an engine convert fuel into usable mechanical power? 
2. hat determines whether an engine is internal combustion or not? 
3. What determines the fuel for engine operation? 


4. What is the purpose of breaking up gasoline into smaller parti~ 
cles? 


5. What causes an engine fuel to ignice? 
6. What causes preignition? 


7. ‘%s the shape of the combustion chamber the same for all engines? 
Why? 


8. What determines the classification of engine cylinder arrange- 
ments? 


ll. 
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What advantages do the two-stroke engines have over the four- 
Stroke engines? 


Discuss in a brief paper the various methods of classifying in- 
ternal combustion engines. 


What is meant by the term Pancake engine when referred to a 
chevrolet corvair? 


How do the intake and compression strokes of a c«ciese. engine 
compare with those of a gasoline engine? 


——. 
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Assignment Covering 
Sheet No. 5 Units 18-33 


AUTOMOBILE ENGINE COMPONENTS 


This assignment is a continuation of the last and we are going 
to continue our study by going into greater detail concerning some 
Of the various parts that make up the internal combustion @ngine. 


Auto repair deals with more than just taking a car apart and 
putting it back together again. The successful auto mechanic must 
learn to make wise use of his time without going up too many "blind 
alleys.” This involves being able to determine what is wrong without 
taking the engine apart. ‘The services of one who is a good “trouble 
shooter" will be much sought after. However, before one can do this, 
re has to know what the parts are that make up the engine and how 
they operate. 


In this assignment you will have an opportunity to study the 
function, design, and terminology of certain parts that go together 
to make up the automobile engirm. 


Assignment: 


1. Read the references below. 

2. Select an automobile engine, and list the component Parts, 
the kind of material cach part is made from, and why that 
particular material was chosen. (A three column chart) 

3. Answer the questions below and turn in this assignment by 


References: 


A. Crouse, Automotive Mechanics, pp. 83~126. 
B. Stockel, Auto Mechanics Fundamentals, Chapter 2. 


Questions: 


1. How is a cylinder block constructed? What materials go into 
the casting Of a cylinder block? 
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2. What characteristic improvement is made to a cylinder block 
when it is plated with chrome? Which section is plated? 


3. What advantage does an aluminum cylinder head have over iron? 
4. Compare the L. and I head engines noting the physical differences 


5. Why is a gasket put between a cylinder head and an engine block? 
What material is a head gasket made from? 


6. What material is used for an oil pan? What Purpose is the oil 
pan used for? 


7 7. Differentiate between the exhaust manifold and the intake 
y | manifold? 


12. 


14. 


16. 


17. 


18. 


19. 


20. 
21. 


22. 
23. 
24. 


25. 


26.6 
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What is the function of a vibration damper? Which type of 
vibration does it control? 


What are Sleeve bearings? How did they obtain their name? 


Define oil clearance in an engine bearing. How may a bearing 
be lubricated? 


How much clearance is permitted in a bearing? What happens as 
the clearance is increased? 


What is a semifitted bearing? 
Discuss the requirements placed on hearings for operation. 


What materials are bearings msde from? Are all bearings made 
of the same na terial? 


What function does the crankpin end of a connecting rod perform: 
What three methods are used to attach a connecting rod with a 
piston pin? 


What is meant by the term “blow~-by?" How can this situation 
be corrected? 


What is the purpose of a compression ring? iwhat is the purpose 
of having the piston ring split? 


What is an oil spit hole? Describe the relationship between 
oil control rings and cylinder lubrication. that effect does 
speed have on oil control? 


Why is piston clearance necessary? How much clearance is need- 


ed for proper operation? What is the result of too much piston 
clearance? 


Describe a cam ground piston. 


Why is it important to keep a sodium-cooled valve away from 
your skin and water? What recommendation should you give for 


disposing of a sodium filled valve? 


What is a slipper skirt in piston design? A partial skirt? 
What is a piston pin boss? 


How does a heat dam affect a piston? What effect does it have 
on the top ring? 


Why is it necessary to use expender devices with some types of 
piston rings? 


What is wear in? How long docs it take? How can it be speeded 
up? 
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28. 


29. 
30. 


31. 


32. 


What effect does a Special coating have on a piston ring? 


What device is used to control crankshaft end play? How does 


-this device allow for taking up the end play? 


What is an oil gallery? Where is it used? 


What is the purpose of a starter ring gear? Where is *t 
located? 


What dangers are present when valve movement and timing are way 
out of line? Especially in new car engines? 


How do cams differ when using hydraulic lifters rather than 
mechanical lifters? Why is a cam “tear drop" in shape? 
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Covering 
preae Ho. '6 ae Units 34-66 
ENGINE SERVICE 
The work of an automechanic might be compared to that of a 
doctor. For example, a doctor proceeds to diagnose the probable 
cause of his patient's illness before he prescribes a cure. The 
Same procedure should be followed by the automechanic. First, 
he should determine the possible cause and then by process of 
elimination, locate the source of trouble. 


It is important for the trouble shooter to plan a logical pro- 
cedure before he starts work on the automobile. Such a plan will 
Save considerable time and effort. 


In this assignment you will have an opportunity to learn some 
of the procedures that are used in the repair of basic parts of 
engines. . 


> 


Assignment: 


1. Read the reference listed below. 
2. On an 8 1/2 x 11 sheet of paper sketch the following 
and label the parts: 
ae a vaive train 
be a piston and rod assembly 
ce. a crankshaft 
3. Answer the questions below and turn in this assignment 


~ 


Re ference: 
A. Crouse, Automotive Mechanics, pp. 272~332. 


Questions: 


1. What would result if dirt were allowed to remain within an 
engine after engine service? 


2. What is the importance of having every portion of the engine 
functioning properly? 


3. Discuss the conditions which cause valve burning? 
4. What causes vaive face wear? 


5. Describe the services that could be included in a five hour 
valve service job. 


6. What is the importance of tappet clearance on valves? 
7. Is is permissable to interchange valve parts? Why? 


8. What two main tests are performed on vaive springs? Describe 
each test. 


Describe the precautions to opserve when ieesitige 4 valves. 
Discuss the procedure for securing an engine head. 
li. Describe the tests made on pushrods. 


12. What precautions are necessary when removing Saree deposits 
from an engine. 


13. What steps are used to service valves? 
14. What service must be done to the valve seat? A vaive guide? 


15. What two types of valve listers are used? . What is the main 
difference between them? 
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16. For what purpose is the bearing oil leak tester used? How 
does this device operate? 


17. What is ridge ring? Why is it harmful to the removal of 
pistons? 


CR Fe TE 
ae 


18. Why is the alignment of a connecting rod important? What is 
likely to result from a rod being out of alignment? 


19. Discuss the replacement of piston pin bushings. 

20. Discuss the probable causes of bearing failure. 

21. Explain the use or uses Of plastigage. 

22. What service is given to pistons? To pintee rings? 


23. Why are piston rings fitted for each cylinder? 


SS a a eae 


24. What use is put to a piston ring compressor? 
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25. Discuss the effects of -bearing wear and the condition of 
' the crankshaft. 


26. What are the main classifications of Peewee How are | 
bearings fitted? 


27. What correction is necessary to overcome crankshaft sag? 
What type of measurement will result from this condition? 


eRe ey eet , 
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28. When should main bearings and seals be replaced? 
29. Discuss the service given to engine cylinders. 


30. Why are the engine cylinders honed? Describe this process. 


= — 
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31. Under what conditions are the cylinder sleeves replaced? 
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Assignment Covering 
Sheet No. 7 Units 67-70 


“’'GINE TESTS, MEASUREMENTS, AND TROUBLAS SHOOTING 


Before an automotive tune-up specialist can diagnose an engine 
Malfunction and tune the engine, he must know the baSic ways in 
which enaines 2zre tested. An engine analysis cannot be done properly 
without the use of special instruments designed for each test. 


Through these engine tests it is possible to diagnose the 
difficulty occuring within the engine and recommen@d a Process to 
change the existing condition. 


In this assignment you will have an opportunity to study va‘ious 
ways in which engines are measured, tested and prescribed for treat~ 
mente 


assignment: 


ae Read the references listed below. 

2. In a short paper discuss horsepower as related to 
engine sorque. 

3-2 Compare the engine tests performed on a combustion 
analyzer with the compression ratio of an engine 
cylinder. Discuss the changes as the compression ratio 
is increased. 

4. Answer the questions below and turn in this assignment 


by ° 


References: 


A. Crouse, Automotive Mechanics, pp. 49-61, 248-271. 
B. Stockel, Auto Mechanics Fundamentals, Chapter 8. 


stions: 
1. Compare dry friction with greasy friction. 


2. Discuss the relationship between the bore of an engine and the 
engine stroke, 


3- Explain how the compression ratio of an engine is determined. 
How does this compare with piston displacement? 


4. What effects are noticed in engine output as the compression 
ratio is increased? 


5e What does volumetric efficiency mean? How can one improve 
volumetric efficiency in an engine? 


6. Compare the characteristics of brake, indicated, and friction 
horsepower in relation to each other. 


7. Discuss the formula used to compare engines suggested by the 
Society of Automotive Engineers. 


8. DO brake horsepower and torque have the same meaning? Why? 
9. What types of engine efficiency are used to compare engines? 


10. What percentage of the gasoline energy is generally used to 
propel the automobile? What happens to the rest of the fuel? 


ll. How does a tachometer operate? What measurement does it 
provide? 


12. Compare the engine cylinder tester with the cylinder leakage 
tester. Which one gives the most accurate readings? 


13. Of what significance is the intake manifold vacuum? 


14. What information can be obtained by using an exhaust-gas 
analyzer? 


15. What device is used to "See* around corners when working on an 
engine? How is this possible? 


16. Discuss the importance of proper engine timing. 


17. How can the test report sheet be used to benefit the 
mechanic? 


18. What are the advantages of a systematic trouble-shooting chart? 


19. What information can be obtained from an engine listening rod? 
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Assignment Covering 
Sheet No. 8 Units 71-97 


FUEL SYSTEMS AND SERVICE 


The fuel system is designed to furnish the engine with fuel. It 
is transferred from the fuel tank to the engine cylinders where it 
is ignited to furnish power to run the automobile. 


There are certain adjustments and checks that the auto mechanic 
should be able to make on the various parts of fuel systems. It 15 
important to have a knowledge of fuel systems so that one will be 
able to diagnose and correct troubles that may arise. 


In this assignment you will have opportunity to study about 
the principles, functions, and the servicing of various parts 
of fuel systems. 


Assignment: 


1. Read the references listed below. 

2. Make a pencil drawing or sketch of a simplified fues 
system on a sheet of 8 1/2x 11 paper. Label the main 
PartS. On another sheet of 8 1/2 x 11 paper, explain in 
200 words or less how a carburetor works. 

3. Answer the questions below and turn in this assignment 
by ° 


References: 


A. Crouse, Automotive Mechanics, pp. 127-172, 333-342. 
B. Stockel, Auto Mechanics, Fundamentals, Chapter 6. 


Questions: 


1. What are the differences between a circuit and a system in a 
carburetor? Explain the operation of each. 


2. What type of manifold system uses a ram induction? How 
does this unique system operate? 


3. What function does muffler design serve in relationship to 
a fuel system? 


4. What is a choke stove? Where is it used? Why? 


5- Compare a liquified petroleum gas (LPG) system with a 
gasoline fuel system. How are they Similar? Differ? 


6. What limitations do (LPG) systems have as a fuel? 


7. What do the letters ONR refer to in a gasoline fuel? Is this 
desirable? 


8. How do replacable air filter elements differ from the oil 
bath filter? 


What is the procedure for reconditioning polyurethane air 
cleaner element? 


What main advantage does an electrical fuel pump have over a 
mechanical pump? 


What does a silencing: chamber of an air cleaner do? What 
does an air cleaner remove from the air? 


What troubles are eliminated in using an automatic choke and 
not a past conventional type? 


How does an increase in the number of carburetor barrels or 
’ carburetors aS a unit increase. engine performance? 


Describe a method which can be applied in a practical sense 


to promote increased evaporation as the fuel enters the 
engine. 


Does a fuel injection system employ a carburetor? How is 
atomization obtained with fuel injection? 


What means are used to control knocking in a cylinder? 
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Assignment oe Covering 
Sheet No. 9 Units 98-109 


ENGINE LUBRICATION AND SERVICE 


In the fieldof mechanics, there is no single item as 
important as the proper lubrication of moving parts. Automotive 
engines of today are lubricated by means of a lubrication system 
that is engineered to supply the right amount of oil to all 
bearing surfaces within the engine. 


Adequate maintenance of the lubrication system is absoutely 
essential to the efficient operation of an engine. Irreparable 
damage may be done within a very few minutes to a bearing service 
that is operated at high speed without oil. Proper lubrication 
is the best form of precaution for one to take against undue wear of 
engine parts. 


Tis assignment will provide you with an opportunity to become 
acquainted with the types of internal combustion engine lubrication 
systems, their parts and their functions. Information is 
also presented that deals with some of the more general aspects 
involved in servicing engine lubrication systens. 


Assignment: 


1. Read the references listed below. 
2. Obtain two samples (approximately 1/4 cup) of engine 
lubrication oil. Sample No. 1 should be new oil. 
sample No. 2 should be oil that has just been drained out 
of an automobile engine. Put each sample in a small 
bottle. Filter each and show the filter and the material, 
filtered out of each oil sample to your coordinator. . 
(Filter paper from the chemistry department or a fine ' 
woven piece of cloth may be used for this purpose). 
Write a brief paper describing the differences in the \ 
3 material that has been filtered out of cach oil sample 
to excluding color. 
3e When you have completed items 1 and 2, answer the questions 
below and hand in with item 2 on ° 


References: 


A. Crouse, Automotive Mechanics, pp. 172-189, 342-348. 
B. Stockel, Auto Mechanics Fundamentals, Chapter 5 


Questions: 


l. What are the chief differences between friction and anti-friction 
bearings? 


2. What is the purpose of classifying motor oils? Explain the 
three types of classifications used by the American Petroleum 
institute. 


3. How does the splash system of olling an engine differ from the 
full pressure system? 


What is the purpose of the by~pass valve in an oil filter? 
How does this function? 


What is meant-by forced ventilation of the crankcase? Will this 
reduce smog? 


What does the dip stick indicate? 
How can an oil effectively reduce engine power loss? 


Given an oil rating of S. A. E. 10 W, what does "S. A. E." 
represent? What does the "W" represent? 


Why are oilcompanies so careful of the viscosity index they 


- assign an oil? What changes the index of a given oil? 


How does viscosity index differ from viscosity rating? 


How can a viscosity index be improved? Will an o*1 additive 


BECOMDMAED this? 


How can we reduce Sludge formations in oil? 


How often do automobile manufactures recommend changing oil 
filters? 


What is the function of a spring loaded by-pass valve in an oil 
system? Does this type oil system need filter changing? 


Why. is a crankcase ventilator valve necessary? Where is it 


lccated? 


What service should be done to the lubricating system when an 
engine is overhauled? 
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Assignment | Covering 
Sheet No. 10 Units 110-121 


ENGINE COOLING SYSTEMS AND SERVICE 


Did you know that enough heat can be produced by an ordinary 
six-cylinder internal combustion engine to heat a six room houge? 
Yes, some experts: claim this to be true, for temperatures over 
4,000° F. are reached each time the fuel mixture is exploded 
within an engine's combustion chamber. Under such high temperatures 
the engine would not be able to continue operation without some ° 
means Of dissipating a greater part of this heat into the air. 


A cooling system is essential to keep an engine from “burning 
up.” Temperatures that deviate too much from the normal should 
be investigated to find the cause. 


In this assignment you will have an opportunity to become 
acquainted with types of cooling systems used on internal 
combusiion engines, their various parts and the functions of 
these parts. 


Assignment: 


1. Read the references listed below. 

2e Obtain a cooling system thermostat and test it to see at 
what temperature the valve opens. (See A-349 for the 
procedure commonly used.) Write a brief paper summarizing 
the procedure and findings of your experiment. 

3. Answer the questions below and turn in this assignment 
by ° 


References: 


A. Crouse, Automotive Mechanies, pp. 189-199, 348-355. 
B. Stockel, Auto Mechanics, Fundamentals, Chapter 4. 


Questions: 
1. Discuss the three major purposes of a cooling system. 


2. What are three types of radiator hoses in use? Why are the 
variations necessary? 


3. What role does pressure play in a cooling system? What does 


a change in atmospheric pressure do to the boiling point of 
liquids? 


4, Where is the bulb of a bourbon tube temperature gauge located? 
Explain the principles of operation of this instrument. 


5. How does the operation of an electric temperature gauge differ 
from the operation of a bourbon tube gauge? 
4 


14. 
L5. 


Where is a vapor-pressure indicator used? What is the purpose 
of it? 


Are water jackets designed to cool an engine? What relationship 
do they have with a water pump? ; 


Differentiate between a ribbon-<cellular and a tubeefin radiator. 


List 3 types of thermostats. How does each work?. Are different 


principles involved with each type? 


What difficulties may arise from a faulty radiator cap? 


Why is it necessary to test a thermostat? Is the boiling 
water test a good one? 


What is the purpose of a cooling system air suction test? 


What are some leading comp tesnte: that lead a mechanic to check 
the cooling system? 


Is afterboil harmful to an engine? 


What advantage does ethylene glycol have over alcohol as a 
coolant? 
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Assignment a Covering 
Sheet No. 1l Ynits 122-149 


PRINCIPLES AND COMPONENT PARTS OF THE ELECTRICAL SYSTEM 


The modern automobile has an extensive electrical system. Rapic 
advancement is being made in the number of electrically operated 
accessories and controls that are accepted as standard equipment. 


The auto mechanic should be familiar with the main components 
and the principles upon which they operate. A major cause of faulty 
performance is defects in the electrical system. 


in this assignment you will have an opportunity to become 
acquainted with the main components of the electric: 1 system, some 
of the principles involveds and their relation to on~- another. 


Assignment; 


1. Read the references below 

2. In a two page paper discuss the principles of operation 
of an alternator as you understand them. 

3. Answer the questions below and turn in this assignment 
by . 


Re ferences: 


Ae Crouse, Automotive Mechanics, pp. 200-232, 356-370. 
Be. Stockel, Automotive Fundamentals, Chapter 19. 


Questions: 


1. Briefly describe several basic differences between an AC genera= 
tor and DC generator. 


2. What happens in a regulator as the generator speed is increased? 


3. What is generator polarizing? When does a generator need 
polarizing? How is this accomplished? 


4. What is an electrolyte? What is it made of? 


5. How are batteries rated? ithatis the difference between a 20 an 
a 25 ampere hour rating in a battery? 


6. How is the direction of rotation in a Starting motor determined? 


7. Distinguish between a bendix drive and a flo~thru drive in a 
starting motor. 


8. What is the function of the overrunning clutch? How does it 
operate? 


9. How is £t possible to control a cranking motor? 


‘ 
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13. 


14, 


What purpose is attached to a diode? Where is this part 
located? 


Is a DC generator regulated the same as an AC generator? Why? 
Why is temperature a factor to control in current regulation? 


How does a fully transistorized regulator work? How does it 
differ from a conventional reguiator? 
In. what ways can the three stator circuits of an AC generator 
be connected? Explain the necessity of more than one circuit 
connection. 
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Assignment Covering 
Sheet No. 12 , Units 150~168 


THE ELECTRICAL SYSTEM -- IGNITION AND LIGHTING 


A knowledge of the structure, composition, arrangement and 
correct action of the component parts of an ignition system makes 
it easy to arrive at the cause Of malfunctions and to prescribe a 
remedy. 


+ + The ability to read wiring diagrams and trace out electrical 
defects is important to the success of the auto mechanic. 


In this assignment you will have an opportunity to become 
acquainted with the ignition and lighting as a part of the auto~ 
mobile electrical system. 


Assiqnment: 


1. Read the references listed below. 

2.2 Sketch a typical ignition circuit, with the aid of 
colored pencils identify the high voltage and low 
voltage systems. 

3e Draw a wiring diagram of an ignition coil and color 
code the primary and secondary windings. 

4, Answer the questions below and turn in this assignment 


J 
References; 


A. Crouse, Automotive Mechanics, pp. 233-247, 384-390. 
B. Stockel, Auto Mechanics Fundamentals, Chapter 3 and 
Chapter i9, pp. 38, 39. 
Questions: 


1. What happens to the ignition system when negative polarity is 
used? How important is polarity? 


2. Describe why points burn in a distributor. thll a condenser 
prevent the burning of points? 


3e What is the difference between a standard spark Plug and a resis~ 
tor spark plug? 


4. How does a mechanic set engine timing? 
Se Where is a magneto ignition used? What is a flywheel magneto? 


6. What type of coupling does a magneto utilize? How does this 
coupling operate? 


7e How does a transistorized distributor system operate? What 
breaks the primary circuit contact? 


10. 


il. 


12. 


13. 


14. 


15. 


How does the coil increase 12 volts to a very high voltage? 


What is the name given to the device used to re~establish curr 
rent flow in a distributor? Upon what principle does this 
device operate? 


Compare the spark angle obtained from a centrifugal-advance 


distributor running at ‘1000 RPM to the same distributor running 
at 2000 RPM. 


Why is an ignition coil resistor necessary? Where is it located: 


What four indicating devices are located on most instrument 
panels? What functions do they perform? — 


What is the chief characteristic of a sealed beam headlight? 
What adjustments are necessary for its operation? 


An OScilloscope may he compared to what device? What does an 
oscilloscope test? 


Discuss the causes of ignition failure menng the outline pro~ 
vided on page 387 of reference A. 
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Assignment Covering 
Sheet No. 13 | Units 169-178 


ELECTRIGAL SYSTEM SERVICE 


Since the generator does not include a means of self-regulation 
or distribution for its output, a device called a regulator is pro~ 
vided for this purpose. Usually a regulator has more thar. a single 
unit involved as components, for example, a typical regv’ator may 
have means to regulate current, voltage, or simply a cutout device. 


TO better understand the functions of this part of the system 
and to provide adequate service, a working knowledge of electricity 
is needed. 


In this assignment, you will learn some of the methods and equip 
ment used in regulating, testing, and servicing an automobile elec~ 
trical system. 


Assignment: 


lL. Read the reference listed belw. 

2. Examine a regulator for the control of current obtained 
from both AC and DC generators. With the aid of a 
sketch and colored pencils, distinguish the compo~ 
nents by cole@ coding. 

3. Write a short paper discussing what you would test a regula- 
tor for and how malfunctions could be corrected occurring in 
each unite 

4. Answer the Questions below and turn in this assignment 
by ° 


Re ference: 
A. Crouse, Automotive Mechanics, pp. 221-232, 371-383. 
Questions: 


1. What effect does temperature have on current regulation? What 
temperatures are taken into consideration? 


2. Why are AC generators used without the traditional cutout relay? 
What accomplishes the task formerly done by the cutout relay? 


3- Explain magnetic by-pass in a regulator. 
4. How is the current limiter used in a three-unit AC regulator? 


5. What is the function of the transistor when it is Placed in a 
regulator circuit? 


6. Describe the effects of combining a regulator and a transistor 
in the same circuit. 


i eee = ee an 


ee 


12. 
13. 


What steps should be taken wher abnormal operations begin 
to ‘show up in an electrical system? 


Describe what happens when you ground a double contact regulator. 
Explain the effects of a DC test on an AC regulator. 


Why should you not polarize an AC generator? Why must a DC 
generator be polarized after any regulator work? 


Why must <= *load® be applied to a current regulator? How is 


- this accomplished? 


How is a generator tested for ground? 


Discuss the operation of a belt tension tester. . 
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Assignment eae, “te ; . Covering 
Sheet No. 14 . Units 179-181 


CLUTCHES AND CLUTCH SERVICE 


In its simplest analogy the operation of a clutch may best 
be illustrated by placing your two hands firmly together and 
rotating the right hand. Notice how the left hand follows the 
movement. Now, separate your hands by at least one inch (as 
happens when the clutch pedal is depressed) and rotate your right 
hand again. Observe that there is no follow movement by the left 
hand. This is the action of a clutch. 


Tf you were to place a greuse layer on your hands and 
pressed them together, some slipping would occur aS in the actual 
operation of the parts. 


This assignment will give vou an opportunity to become 
acquainted with various types Of clutches used in the automobile, 
as well as their operating functions. 


Assignment: 


1. Read the references listed below. 
2. Prepare a progress check list to be used when adjusting 
- a clutch. 
3. Answer the questions below and turn in vchis assignment 
by ° 


References: 


A. Crouse, Automotive Mechanics, pp. 391-405. 
B. Stockel, Auto.-Mechanics Fundamentals, Chapter 9. 


Questions: 


1. Briefly describe the actions taking place as the driver depresses 
the clutch petal. 


2. How does a coil spring clutch differ from the remaining clutch 
types? 


3e What two devices are asSociated with the friction disk to give 
a smoother performance? Explain how each operates. 


4. What function do the weights on the clutch rel@ase levers have 
on a semicentrifugal clutch? What increases the pressure on 
the pressure plate in this unit? 


5. Discuss the characteristics of the categories to which clutch 
troubles may be classified under. 


6. Why are most clutch noises most noticable under idling conditions? 
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15. 


16. 


Describe the process of a clutch linkage adjustment. 


Where are the general instructions for installing clutches 
given? 


Of what material is a pressure plate made? there is a pressure 
Plate used? 


Deesribe the action of the clutch release Irver mechanism? What 
is the role of a throw-out fork? 


Explain how a diaphragmclutch operates? 


What procedure is followed to adjust clutch pedal linkage? 
Clutch pedal free travel? 


What are the effects of clutch riding? What two types of 
Springs are used in a typical pressure plate? 


‘What is the function of a flywheel in a clutch assembly? 


What is a slave cylinder in reference to hydraulic clutch 
control? 


Why should you disconnect the battery when working on the clutch? 
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Assignment Covering 
Sheet No. 15 = : Units 182-186 


TRANSMISSIONS AND THEIR, SERVICE - 


Transmissions are a box of gears that are placed in the auto- 
mobile power train to provide separate pre-selected power ratios 
between the engine and the rear wheels, as well as a device to 
reverse the direction of the gears to permit the backing of the 
auto. 


Most transmissions are heavy and internally complex. Although 
they are not a frequent source of automobile failure, they do require 
minor repairs. Occasionally, the auto mechanic is called on to make 
a major transmission overhaul. 


In this assignment you will have opportunity to learn about 
the various types of transmissions, how they operate, and the princi- 
ples involved in their maintenance and repair. 


Assignment: 


1. Read the references listed below. 

2. Sketch a planetary gear system indicating 
the direction each gear rotates in first 
gear and reverse. 

3. Answer the questions below and turn in this 
assignment by . 


Re ferences: 


A. Crouse, Automotive Mechanics, pp. 406~447 
B. Stockel, Auto Mechanics Pundamentals, Chapter 10,11. 


Questions: 


1. How does @ transmission accomplish various gear ratios between 
the engine and rear wheels? By what means can an automobile 
reverse its direction? 


2. Give an example of a torque multiplier. What actually multiplies 
the torque? 


3. Explain the difference between torque ratio and gear racio. 
Give an example to prove this. 


4, Explain how a 3 to 1 gear ratio might be obtained in a simple 
transmission. In what gear would the transmission be 
positioned? 


5. What gears ar2 engaged with the main transmission shaft when 
it is in neutral? 


6. Could a transmission operate without a synchronizing device? 
What job does this device perform? 


il. 
12. 


Compare the cone clutch and the pin type synchronizing device. 


For what reasons are overdrives placed.on automobiles? How 
much is gained by Haven One on your car? 


Describe the: action of a planetary gear eystem. Where does it 
get its name? 


Explain what takes place as the driver mome:tarily releases the 
pressure on the accelerator to cut in an overdrive. With the 


‘overdrive locked out, what happens? 


How is the engine helped by the transmission? 


Summarize the action of a transmission. 
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AUTOMATIC TRANSMISSIONS AND SERVICE 


The automatic transmission is operated by fluid coupling. These 
principles in themselves. are not complicated. However, an under- 
standing of their application requires considerable study. Trans~- 
mission design is undergoing constant change which requires the 
mechanic to keep up~to-date. An understanding of the basic princi. 
ples is absolutely essential before extensive work can be under~ 
taken on automatic transmissions. This is usually done by a 
specialist. ; 


In this assignment you will learn the baSic principles and. some 
of the methods of application which characterize many types of 
transmissions, 


Assignment: 
l. Read the references listed below. 
2. Answer the questions below and turn in this assignment 
by . 
References: 


A. Crouse, Automotive Mechanics, pp. 448-501. 
B. Stockel, Auto Mechanics. Fundamentals, Chapter 12. 


Questions: 

1. Explain the necessity of curving the pump vanes in a converter 
of a transmission. Are the turbine blades curved for the same 
reason? 


2. How does a variable stator operate in a transmission? What is 
the difference between it and any other stator? 


3. Why is vortex flow of oil increased in a torque converter as 
compared to fluid coupling? 


4. What heppens in a transmission as you press the accelerator to 
increase the speed of the auto? 


5. What band is operated by a servo? What is a servo? What 
purpose does a servo band serve? 


6. Explain how the engine power is transferred to the wheels using 
an automatic transmission. 


7. What is a driving force? A driven force? 
8. What is the function of a guide ring? What does it resemble? 


9. Discuss how a speed reductinn and a speed increase can be 
Obtained with a planetary set. 
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10, 
ll. 


12. 
13. 


14. 


15. 


How does the governor pressure control a transmission? Does 
‘the: amount. 6f-governorspressyre “‘deperidcon engine :speéd? 


Describe the dction with a schematic diagram of a hydraulic 
“control system “for a* brakebarid~servo -atid clutth. 


How is upshi ft and downshift Becomplt shed ina hydra~matic? 


‘List the variations between a two-coupling and a torque 
multiplier hydra~matic. 


Discuss fluid coupling and torque converters noting any 
variations. 


What are the implications of the stall test? 
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DRIVE MECHANISMS 
Essentially, there are two major problems that must be solved in 


the remaining drive train. They are: flexibility for rear end move~ 
ment and variability to each wheel on turning curves. 


The universal joint and the slip joint combined take care of the 
flexibility part of the problem. A differential handles the wheel 
rotation difficulty. 


It is the purpose of this assignment to acquaint the student with 
the operating principles of the drive mechanisms. 


Assignment: 

1. Read the references listed below. 

2. Write a brief report on multi speed axles including the 
shifting procedures used to change the axle ratios (this 
information may be obtained from a service manual at any 

: automobile repair shop). 

i = 3. Answer the questions below and turn in this assignment 
FG by ‘ 

Re ferences: 


A. Crouse, Automotive Mechanics, pp. 502-516. 
B. Stockel, Auto Mechanics Fundamentals, Chapter 13 and 14. 


Questions: 

1. Discuss two main considerations used in propeller shaft design. 
2. Compare the three types of universal joints used on automobiles. 
3. What is a spline? Where is it used? 


4. Explain the operation of a Hotchkiss drive. List the main 
differences between the Hotchkiss and torque-tube drives. 


— 2+ What would happen to each rear wheel on a corner if the auto~ 
fp mobile had no differential? 


6. What happens to a pinion gear as an automobile turns a curve? 
7. Is a differential necessary on a straight road? 


8. ree a a non-slip differential ditfer with a scandard differen~ 
tial? 


_ 9. What determines the ratio of the differential gearing? 
10. How is double reduction in an axle obtained? 


ee atten, Aah el 


15. 


16. 


17. 


What is the difference between a dead axle and a live axle? 
Give an example of how each are used. 


Explain how a hum, grow’, or a knock will indicate trouble in 
the drive mechanism. 


How is blacklash in a power train detected? 


How is it possible for a universal joint to fluxuate the shaft 
speed? 


Compare the differentials on a ChrySler Sure-grip rear axle 
with the non-slip at esereneekcr the Dodge division of the 
Chrysler. 


When is it desirable to have one rear wheel rotating at a 
greater R. P. M. than the other? 


Why are hypoid geared axleS used? What is a swing axle? Where 
is it used? : 
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Sheet No. 18 Units 204-209 


SPRINGS AND SUSPENSION SYSTEMS 


Riding comfort is one of the chief charactcristics that owners 
desire in their pleasure automobiles. Faulty springs and shock 
absorbers may make the control of an automobile difficult to 
maintain and make travel uncomfortable to the driver and passengers. 


There are many different devices in use today for the purpose of 
absorbing shock created by irregularities in the roadbed. Some of 
these devices wear rapidly and requirerepair and replacement. 


In this assignment you will have an opportunity to become 
familiar with the various types of springs and shock absorbers 
and how they are serviced and repaired. 


Assignment: 
1. Read the references listed below. 


2. Answer the questions below and turn in this assignment 
by 


References: 


A. Crouse, Automotive Mechanics, pp. 517-532. 
B. Stockel, Auto Mechanics Fundamentals, Chapter 15. 


estions: 


| : 1. Discuss the differences between the four main types of springs 
| used on automobiles. 


2. What is the difference between a spring hanger and a spring 
shacke1? How do each type hold the spring? 


3. What happens to each spring leaf as pressure is applied? 


4. Explain why an increase in the unsprung weight increases the 
roughness of the ride in the late model automobiles? 


5. Why is a spring Pad necessary? 
6. Explain why rubber bushings are used in spring shackles? 


7. Compare rear end torque in the Hotchkiss and torque tube 
drives. 


8. What additional movements are needed in the front suspension 
that are not necessary in the rear end? 


: 9. Describe the compression and rebound action in a shock~absorber. 


12. 
13. 
14, 


15. 


16. 
17. 
18. 


What is threaded shackle? A bronze bushed shackie? A rubber 
bushed shackle? 


Describe the action of'a’ torsion bar spring. 


Explain briefly the semi-elliptical leaf spring.. 


Explain the reasoning behind the adjustable shock absorber. 


What is independent suspension? How does it differ from solid 
suspension? List an advantage of each type. 


What care must be taken when dismantling a front suspension 


_ system? 


How is an’ air compressor used in a suspension system? 
Compare a stabilizer bar with a torsion bar. 


What considerations must be considered when a design for a 


rear end is adopted? 
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SERVICING STEERING AND SUSPENSION SYSTEMS 


With the development of automobiles that operate at high rates 
of speed, the steering system has become increasingly important. 
Purchasers of automobiles are usually very critical of the quality 
referred to as “ease in handling", which is dependent to a large 
extent upon proper operation of the steering mechanism: and 
suspension system. 


Te auto mechanic must be familiar with the principles involved 
in the various types of steering mechanisms and be prepared to atag- 
nose mechanical difficulty and make repairs and aq IUECRSNES « 


Ir, this assignment you will have an opportwnaity to learn about 
the various types of steering and suspension systems and how they 
are repaired and adjusted. 


Assignment: 


1. Read the references listed below. 
2. Write a brief report describing either: 
ae The effects of power steering on the modern automobile, 
or 
b. The adjustments necessary to have proper alignment in 
the front end assembly. 
3. Answer the questions below and turn in this assignment 


ee ee’ 


Re ferences: 


A. Crouse, Automotive Mechanicss pp. 533-571. 
B. Stockel, Auto Mechanics Fundamentals, Chapter 17. 


Questions: 

1. Discuss the importance of front end alignment . 

2. What is the relationship between the center lines of the wheel 
axis and steering axis? How will toe-in be affected by this 


relationship? 


3. Discuss the angles involved to obtain proper front end 
alignment. Explain each type of angle. 


4. Explain the effects of slip angle when turning a corner. 
5+ What method of adjustment is used for toe-in? 


6. Compare the steering linkage between a solid axle and indepen- 
dent suspension. 


7. Discuss the action within a manual gear box. 


ee eee 
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14, 


15. 


-16. 


How is the amount of steering gear reduction determined for 
each vehicle? 


Compare the operating principles of the two general types of 
power steering units. 


Discuss the advantages of having an adjustable angle for the 
Steering wheel. 


What types of pumps are ‘used to obtain pressure fox the 
steering gear? 


Explain the principles in the operation of power steering. 


Compare the various suspension troubles and the effects each 
has on the front tires. 


What procedure or steps would you recommend to correct .car 
wander and car Ppuil to one side? Are these two conditions the 
same? 


What are the preliminary checks that are necessary before any 
alignment should be adjusted? 


What type. of service is given to the steering gear? 
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BRAKES AND BRAKE SERVICE 


It is important that an automobile moves, but even more impor- 
tant that it can be stopped. This means good brakes. One's safety 
is often dependent upon the effectiveness of the automobile's 
brakes. Because of the number of variables influencing braking 
action, a driver cannot afford to let his brakes get out of top 
working order. The auto mechanic failing in this responsibility - 
to his customers may be directly responsible for a serious accident. 


The assignment will deal with various types of brakes and some 
of the basic principles underlying their operation. Causes of 
brake failure are discussed, along with procedures for adjustment 
and repair. 


Assignment: 


1. Read the references listed below. 
2. Construct two schematic sketches of a hydraulic: master 
cylinder in a brake system. 
A. Using a conventional master cylinder. 
B. Using a tandem master cylinder. (Color code. 
each of the split system separately.) 
3- Answer the questions below and turn in the aBeronment 
by ° 


References: 


A. Crouse, Automotive Mechanics, pp. 5717594. 
B. Stockel, Auto Mechanics Fundamentals, Chapter 18. 


Questions: 


1. Explain why a liquid is able to transmit both motion and force. 


2. Describe the principles of operation in the hydraulic brake 
system. {Pascal's Law) 


3. Why is the reservoir of a master cylinder vented? 


4, Describe the cycle of events within a master cylinder as 
pressure is exerted on the brake. 


5. What type of Fiexible hose is recommended for brake lines? 
6. Ex;lain how to remove air from a hydraulic system. 
7. What is brake fade? How is it overcome? 


8. What is an anti-roll device? How does it compare with an 
antiskid device? 


9. What types of boosters are used in power systems? Explain 
each type. 


10. What determines the amount of friction between the brake 
lining and drum? 


ll. Explain the operations of the two main components of a 
hydraulic brake system. 


12. Compare a conventional master cylinder with a tandem master 
cylinder r 


13. What feature determines whether a brake is self-adjustable? 


14. Compare the action of a disk brake with that of an antiskid 
device. Are they the same? 


15. Why must brake fluid be inert? What does inert mean? 


16. How does a split hydraulic system work? What type of master 
cylinder does it use? 


17. What are some of the troubles essociated with brakes? What 
types of adjustments are given to brakes? 


18. What precautions should be followed in replacing brake lines? 


| 
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WHEELS, TIRES, AND TIRE REPAIR SERVICE 


In the early stages of the development of inflated tires, the 
motorist expected frequent tire repair jobs on the road. He carried 
Several spare tires and a tire repair kit. Much progress has been 
Made in improving the pneumatic tire. Today, tire repair on the 
road is almost unheard of and thenecessit:y of changing tires en 
route is rare. 


Tires, though greatly improved, still require careful servicing. 
Tire failure at speeds reached by modern automobiles is extremely 


hazardous and, in most cases, can be prevented by proper maintenance 
and care, 


In this assignment you will have opportunity to learn about 


the various types of“tires and how they are constructed, serviced 
and repaired. 


Assignment: 


1. Read the references listed below. 

2. Illustrate the two types of tire balance, describe the 
procedure used to overcome these malfunctions. 

3. Complete the assignment below and turn in by 


References: 


A. Crouse, Automotive Mechanics, pp. 563-566; 595-601. 
B. Stockel, Auto Mechanics Fundamentals, Chapter 16. 


Questions: 


1. Discuss the abnormal effects occurring in tires, giving the 
probable cause Of each. How would you correct the malfunction? 


2e What is a four ply tire? How does it differ from a six ply 
tire? 


3. Describe the two basic types of tires and give an illustration 
where cach may be used. 


4. What are the special features of a puncture~sealing tube? 
Compare this tube with a safety tube. 


5. why is safety such an important part of tire removal? 


6. The text illustrates a method of rotating tires. Why? Is 
tire rotation important? 


7. What types of rims are used tO mount tires on most automobiles? 
What advantages does this rim offer? Explain the purpose of a 
Safety ridge. 


12. 


15. 


16. 


What two methods are common to secure a wheel to the hub? 
What method is used in race cars? Why? 


What is a castle~nut? Where is it used? Why does a cotter pin 
secure this nut? 


How does a front hub differ from a rear hub? 
What materials go into the construction of a tire? 


In what ways does a tubeless tire differ from a conventional 
tire? 


What is the difference between static balance and dynamic 
balance in a tire? 


Discuss the importance of proper-:tire inflation. 


Interpret the chart on tire temperature and road speed as 
indicated on page B~-16-8. 


Describe a recommended tire rotation plan. L&xplain your 
choice of rotation. 
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AIR CONDITIONING 


The automobile contains nvemcrous examples of items which were 
past luxurics that are now rapidly becoming a necessity. The 
modern & < conditioner is an example of this new changing concept 
in driving comfort. Essentially this device performs two 
operations to the air within the automobile, which are filtering 
the air and removing excess moisture from the air. This process 
is similar to a household refrigerator. 


In this unit you will have an opportunity to review the 
principles of refrigeration and their application to the air con- 
sitioner as used in today's automobile. 


Assignment: 


l. Reac the references listed below. 
A. Study the color coded schematic of the freon cycle 
On page B=-20-12 A of your text. 
B- In a short paper discuss the operation of each compo- 
nent of an air conditioning system. 
2. Locate a book on refrigeration in the library, investi- 
gate why freon is used as the gas. 
3. Answer the questions below and turn in this assignment 


by le 


Re ferences: 


A. Crouse, Automotive Mechanics, pp. 602-604. 
B. Stockel, Auto Mechanics Fundamentals, Chapter 20. 


Questions: 
Ll. Define air conditioning as used in an automobile. 


2. is air conditioning the same aS cooling? What similarity 
between the two terms can be observed? 


3. Discuss the three principles of heat transfer. 


3 
a 
2 
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4. What docs latent heat have in relationship to the B.T.U. 
5. How does pressure affect liquid boiling and vaporization points? 


6. What is the purpose of the sight glass in the refrigeration 


System? What observations may be made with the use of a sight 
glass? 


7. Discuss the two functions of an expansion valve. What forces 
control this valve? 
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- accomplished? 


12. 


How does a magnetic clutch operate? What function does it 
per form? 


Briefly describe the precautions necessary when handling freon. 


What purpose does a muffler serve in an air conditioning 
system? ; 


What process takes place in the receiver? How is this 


Discuss the functions of each component of an air conditioning 
system. 
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JOB MANAGEMENT AND PRICING 


The principal reason automobile repair shops are in Operation 
is to provide services for automobile owners. However, these ser-. 
vices are continued only if the shop owners realize a reasonable 
profit on their investment. 


Each shop owner strives tc offer. the greatest amount of Ser- 
vices for the least cost to customers and, at the same time, realize 
a fair return from his investment. In order to accomplish this, 
Management is required to employ sound principles of job management 
and of pricing services. 


In this assignment you will have an opportunity to learn about 
methods of receiving and routing jobs through the shop and the 
various methods of pricing services. 


Assignrent: 


1. Read the reference listed below. 

2. Ask your employer for copies of business forms which are 
used in the service department. Complete the forms using 
an imaginary repair ordcr. 

3. tthen you have completed Items 1 and 2 answer the questions 
below and hand in with Ttem 2 on ° 


Reference: 


Information Sheet No. 1, this manual, p. 64. 


Questions: 


1. What is the function of a service manager? Is the owner some- 
times the service manager? Why? 


2, What use is made of a job ticket? Who makes it out? Where is 
it recorded? What happens to the carbon copics? 


3. How docs a job ticket compare with a contract? 

4. Where can job tickets be obtained? 

5. What is the purpose of recording the mileage on the job ticket? 
6. What other information is needed besides the work order? 

7. What confusion can be brought out between an cstimate and a 


contract? 
8. Who is responsible for a loss due to a shop fire? 


9. Who is responsible for additional work found while making re-- 
Pairs? How should this be handled? 


Why is it important to have all copies of the job ticket the same? 


ll. What types of charge rates are usually in effect while working 
on a repair job? 


‘ 12. Who generally assigns work to the mechanic in a large shop? 
13. Discuss the responsibility of making work assignments. 
14. Discuss the advantages of a good record system. 


15. What determines profit? What conditions or factors should be 
included to insure some profit? 


16. Why is the actual job time important? How docs this time compare 
with unproductive time? 


17. Who should pay for unproductive shop time? How should this time 
be absorbed within the profit, loss system? : 


19. How are flat rates for job repairs established? Do they vary 
much from each job? 


20. Who makes flat rate time studies? For what purpose are they made? 


21. Discuss the ways used to determine the hourly rate for repair 
shops. Compare the flat rate system of price fixing with that of 


I 

| 

18. Discuss the factors to be included in the cost estimate of a job. 
time and materiai charges. 
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JOB MANAGEMENT 


Owners and operators of small businesses often are not aware of the 
extent of the responsibilities that they incur. They feel that, if 
they do the work specified by the customer and pay their bills, they 
are meeting all their obligations. However, there are other things 
to be considered as many businessmen have realized after it was too late 


If a businessman fails to provide adequate protection for himself 
and his customers he can be sued for damages obtained by any person 
who is injured on his premises. Of course, it is first necessary for 
the injured party to prove in court that there has been negligence on 
the part of the owner. 


Obviously, every repair shop owner will want to take every possi- 
ble precaution for the safety of his customers and employees. Not 
only should he attempt to make his shop completely safe but, in addi- 
tion, he should take out insurance so that he will he protected finan- 
cially regardless of what may occur. 


Selecting from over 55 types of insurance policies applicable to 
automative sales and service, the owner should only take out those 
policies which he can afford and those necessary to protect him 
adequately. 


PROPERTY _ HAZARDS 


Many of the safeguards that can be taken by the careful shop 
operator are easily arranged. Others are more complicated and diffi~ 
cult, and will require constant attention on the part of the owner to 
insure that the safety rules he has made are being observed. 


One of the most difficult provisions that can be made for the 
safety of customers and employees is a clean, oil free floor on which 
peoPle can walk without danger of slipping or stumbling. Law books 
are full of cases where damages have been granted to persons who have 
been injured from falls caused by negligence in the care of floors. 


The cement floor of a repair shop requires constant attention, 
for only a slight spot of grease can easily result in a severe fall 
if walked on with rubber soles or heels. It is particularly important 
to make sure there is no grease or litter on the floor surrounding a 
Pit, for a fall at such a point can be extremely serious. 


Tools scattered on the floor, a jack handle left protruding from 
underneath a car, or similar careless and thoughtless handling of 
equipment can cause serious injury. 
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Safety precautions should be taken if the shop operates certain 
kinds of machinery. Many dangers must be guarded against. The gearing 
and belting on machines must be protected by a suitable guard so that it 
is impossible for anything to become entangled in the moving parts. 
Grinding wheels should never be operated without a guard. 


It is essential that all tools be inspected frequently to make 
sure they are safe to use. Always be sure that jacks, horses, and 
lifts are in perfect working order and that there is no possibility 
of their failure, with consequent injury to anyone underneath. Never 
use makeshift blocking instead of a horse or a jack to support a car. 


All types of fire-fighting equipment should be inspected fre- 
quently to insure that they are in good working order and of the Proper 
type for use against garage type fires. 


TYPES OF TiSURANCE 


To achieve fuli protection against accidents and other hazards 
in the operation of your business, be sure that you have all necessary 
types of insurance. Discuss your insurance needs with a reliable insur- 
ance agent, who will advise you regarding the kinds and amounts of in- 
Surance that you require. 


_iIn general, the types of insurance found adequate to cover 
hazards in automobile repair shop operation are public liability, 
workmen's compensation casualty, fire, and theft. 


Public liability will insure against any accidents that happen to 
customers when they are on your premises. For instance, if a customer 
should slip and injure himself while in your shop, the damages 
awarded him by the court would be taken care of by your public liability 
insurance. This insurance is an important safeguard, since your action 
in opening a shop may be construed as an invitation to the public to ente 
with the assurance of safety. Public liability also covers damage or 
injury that might be caused by your truck or other equipment used 
away from the premises. 


Workmen's compensation insurance is designed to compensate work- 
men for any injuries received while on a job. It is required by law 
in most states when a minimum number of workmen, usually four, are 
employed. However, it is a protection for you against claims, regard- 
less of the number of your employees and would be advisable to purchase 
if you have less than the required number of workers. 


Casualty insurance covers the risk of damage to such property as 
buildings, machinery, fixtures, boilers, and plate glass. - The value 
o£ fire and theft insurance is obvious. 


INJURIES 


Probably few, even of the largest shops, could maintain a thor- 
oughly equipped emergency room. However, every shop should be pre-~ 
Pared to eeEnten emergency first aid to the injured. 


Sa sect Neat One -tsyetct- at Sale 


The first-aid kit should be fitted out as recommended by the 

American Red Cross. It should be replenished immediately after being 
used, and its contents checked once a month. These supplies must, 

i of course, be kept clean. Cases for first-aid supplies preferably 

} should be made of metal, and be so constructed as to exclude dust. 


aes 


The effects of an accident may be intensified through lack o£. 
immediate and proper care. On the other hand, unskillful handling of 
a severe injury may do further harm besides causing unnecessary Pain. 
Therefore, the first thing to do in case of a major accident is to 
get a doctor. Pending his arrival, no first-aid treatment should be 
given beyond the necessities of the emergency. 


Every injury that occurs, no matter how trivial, should be 
noted in a record book. All cuts, scratches, and bruises should be 
recorded as soon as they have received attention. Any injury in~ 
volving lost time requires a more formal report. Such a report usually 
gives the name of the employer for whom the injured worked and the 
industry, the name, age, sex and occupation of the worker, cause of 
injury and designation of the part of the body injured, steps taken 
to prevent Similar injuries and other pertinent data. 


As a rule, workman‘’s compensation laws require the reporting of 
industrial injuries to the appropriate workmer'S compensation board. 
Some of these boards require the reporting all injuries, including 
those involving only first aid; others, all disabling injrries: still 
others, only those injuries which exceed the waiting period. There- 
fore. you should ascertain the requirements of the compensation act 
applicable to your employees and comply fully with those regulations. 


If you carry your compensation insurance with an insurance 
companys you should, of course, learn the company's requirements for 
reporting injuries an@ abide by them. 


RECORDING INCOMING JOBS 


The success or failure of an automotive repair shop is dependent 
on many factors. Among the most important and ones that directly 
affect customer good will are prompt attention to the- incoming cus- 
tomer and the careful recording of all work vurdered. 


To insure that none of the items of repair ordered by the car 
owner are overlooked and that all work is paid for, it is necessary 
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that a detailed record be kept of the repairs authorized. Most shops 
use the job ticket or shop order for this purpose and it is the duty of 
the oe or service manager to make. sure that the ticket is filled out 
in detail. 


The repair ord2r or job ticket constitutes an actual contract 
between you and the car owner.and binds you to do a certain amount 
of work. Care in filling out the job ticket will prevent any misunder- 
standing later as to the amo-int of work for which you are contractea. 


If you fail to do all of the work agreed pon, the car owner 
can hold you responsible. On the other hand, if you do more work 
than was originally contracted for, ,ou cannot force the owner to pay 
for the additional labor. 


There are many different types of printed job tickets available, 
some designated especially for the large shops and others for smaller 
ones. They can be obtained from companies manufecturing business © 
machines, from specialty printers, or from the companies from whom 
you may ke purchasing fuel and lubricants. It is advisable that you 
Study the various forms and select the type best suited to your 
par tcuter business. 


The job ticket used in large shops is usually | made out in 
triplicate. The first copy serves as. the customer's invoice, the 
second goes to the repair shop’s accountirg department. and the third 
is given to the mechanic. assiqned to the job so that he will know 
what repairs are to be made. 


Usually. the job tickets provide places for the name, address, 
and telephone number of the car owner, the date when the work was 
received, the time the completed job is promised, and important facts 
about the care such as make, motor and license number, and the 
miléaye indicated on the speedometer. 


Such information is required in some states as a means of enabl- 
ing the police to lccate stolen vehicles, but it can also be of 
particular use to you. For instance, the owner's name can be put in 
your file of persons to whom direct-mail advertising is sent. ‘The 
mileage reading helps the mechanics to determine what other 
repairs might be necessary. Furthermore, having a record of the mileage 
at the time of repair will help you to disprove any claims which the 
owner may later make to the effect that the car failed after a few 
miles of driving. Other information contained on the job ticket is 
of extreme importance for tax, social security.s and other purposes. 


Es 
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The major portion of the job order is devoted to listing the 
various repairs that are to be performed. If the repair shop is 
operating on a flat-rate price basis, the repair operation number 
should be noted and the job should be described bricfly. There is 
space provided for writing in the labor charges for each operation 
and the words “estimates for labor only, material additional" are 


usually included near this space. This explanation is important as it 


is impossible in most instances to estimate all the parts that will 
be required for a particular repair job. 


Space is provided for the car owner’s signature and a statement 
Similar to the following is usually included: "It is understood and 
agreec that this company assumes no respensibility for loss or damage 
Occasioned by fre, theft, demonstration, or while road testing, 
delivering, and/or calling for any vehicle placed with this company 
for storage, sale, repair, or otherwise." 


Uniess such conditions are included the car owner can be awarded 
compensation for damage to his car resulting from fire or other acci- 
dents while it is in possession of the shop. 


On two copies of the job ticket space is provided for listing 
all parts used: in repniring the car, and their prices. The list of 
Parts can ve obtains xzom the requisition forms made out by the 
mechanic who Gin toe job. The total cost of the parts is added to 
the labor charg: ca the face of the order to indicate what the cus- 
tomer Shall pay. 


Whether stamped in by a regular time clock or written down by 
the shop owner or foremrn, work<-time information is particularly im- 
portant where the teentnic is paid on a flaterate or Some other basis 
involving the actasl iime required for the repair oneration. It 
mey aiso be cf value in determining the relative efficiency cf the 
Verious mechanics as it constitutes a record of the time they reguire 
to ao the difterent jcbs. 


Upon completion of the work, the third copy of the job order is 
sent to the accounting dezartment so the mechanic's pay may he 
calouiated. 


The form described above, Since it is to carry all the informa~ 
tion required by Large shops, is unduly complicated for use of the 
shop owner empicying only a few men, particularly if they are paid a 
straight weekly salary. The smaller shors use a simpler form, a 
Single copy of, at most, two copies, to sérve the Same purposes. 


When this simpler type of job order is used, one copy is given 
to the customer and the other is retained by the shop to supply the 


information needed by the mechanic assigned the job and by the accoun- 


ting or bookkeeping department. 
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ASSIGNING AND CHECKING WORK 


The shop foreman or owner, as the case may be, must assign work 
to the mechanics. Naturally, if there are a large number of employees, 
some will he found to be :more skillful than others on certain types .- 
of repairing. Therefore; when possible, jobs should be assigned to 
the mechanics best fitted to do them. In a small shop, assignment 
of work should not be much of a problem because presumably any 
mechanic hired would be capable of turning out a good job on all 
parts of the automobile. 


The responsibility of making work assignments involves seeing 
that repair jobs are completed on schedule. 


It is essential that the car be ready for the owner at the time 
recorded on the job ticket. If the shop fails to live up to its 
agreement, it will probably lose trade. It is up to the service 
manager of a large shop or the owner of a small establishment to make 
careful note of the delivery promise with respect to each car, and to» 
see that all such promises are kept. 


It isn't enough to have the delivery time written on the job 
sheet. A record of the time promised should be kept in plain view, 
on a blackboard for all the cars under repair. In general, the only 
information required for such a record is the name of each car owner 
and the date and time promised. 


The owner or service manager must check frequently with the 
mechanics to make sure that the work on each car is progressing 
satisfactorily and that it will be completed at the time promised. 
If for any reason a car cannot be ready on time, the shop operator or 
service manager should phone the owner and explain the delay. 

Keeping a record of this sort has another distinct advantage in 
that it will help to discourage the person who takes the order from 
making promises that cannot be kept. In other words, if a shop has 
only one motor mechanic, the operator should not promise any more 
work than can be performed by that one mechanic. For example, it 
requires approximately 6 1/2 hours to do a valve job on an 
8-cylinder car. By working fast the mechanic can finish one such 
job in a day and with luck might start a second. Assuming that no 
other jobs take precedence, the shop operator should feel safe in 
promising the owner of the second car that it would be ready for 
him the following day. 


CONTROLLING FOR PROFIT 


5 


Too frequently, the shop operator neglects to include all charges 
when he makes up the customer's bill. It should be remembered that 
failure to include the price of parts, lubricants, or other materials 
used on a repair job can change a profitable transaction into a loss. 
Mechanics should be impressed with the importance of noting either 
on requisition blanks or in the spaces provided on the job ticket, all 
parts and materials required for each piece of work. 
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An accurate record of the time the individual mechanic takes to 
de various jobs assigned him is important not only because the data 
needed in fixing charges to the customer, but also because of the 
growing use of incentive pay methods based on actual work time. 
Therefore, time clocks, formerly found only in the larger shopr, are 
coming more and more into use. 


If a shop operator does not feel justified in’ coing to the ex- 
pense of purchasing a time clock, he must then write in on each job 
ticket the time the mechanic starts and finishes the job. Unless the 
time is checked in each case with the mechanic, this method may re- 
suit in disagreement between the mechanic and the operator. 


FREE SERVICE AND UNPRODUCTIVE TIME 


The owner of a repair shop soon finds that he is expected to 
give many small services on which there is no definite charge. For 
example, a car with a severe engine miss may be driven up to the 
shop. A quick diagnosis will disclose that the miss is caused hy a 
shorted spark plug. Obviously, it will only take a minute to clean 
the spark Plug. since actual time spent in doing the whole job 
would not exceed five minutes, the shop owner will be inclined to 
make no charge, particularly if the car owner is a regular customer. 


Free service time mounts up and a practice of not charging 
could resuit in business failure. On the other hand, the good will 
gained by free service should not be overlooked. The shop owner will 
have to weigh the value of this good will against the time lost on 
such jobs. 


There are many ways to avoid excessive free servicing. Ih the 
case of an engine miss, the shop operator could point out to the car 
owner thats while only one plug was shorted at the moment, the con- 
dition which caused that one cylinder to misfire would undoubtedly be 
found in the other cylinders, as well. He would be justified in 
saying that a complete tune-up should be done, and possibly new spark 
ae Plugs to.insure satisfactory operation. Be sure, in each instance, 

, to suggest all the work that is required to overcome the trouble. 


Unproductive time in a shop can cause considerable loss of pro- 
fit. Among the factors that can cut deeply into a shop's earning 
capacity are lost tools, defective or inadequate equipment, lack of 
intelligent management, and failure to order necessary parts and to have 
them reafly when needed. Another factor is the time spent in selling 
a small job that could otherwise have been devoted to selling a 
complete one. Such haphazard selling forces the car owner to make 
repeated trips to the shop for a lot of small jobs when all the work 
should have been sold and completed on one trip. 
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COSTS AND QUOTATIONS 


In order to operate a successful shop you must he sure that 
your charge to the customer is sufficient to allow you a profit. 
Many repair shops have failed because they didn‘t take into 
consideration all the expenses that had to be met. Too frequently 
the dollars left over at the end of a week are looked on as profit 
even though the rent is unpaid and there are outstanding bills. 


It is only when your books have been balanced at the end of 
your fiscal year that you can determine definitely the extent of your 
earnings above your salary, but if you fix prices that allow for all 
cost items, you will lessen the possibility of experiencing a loss. 


National averages indicate that profits for successful automotive 
repair shops approximate 8 percent of net sales. Naturally, there 
are some automotive repair shops that have profits in excess of the 
average, many that have profits smaller than average, and still others 
that are operating at a loss. 


Charges for many kinds of auto repair jobs are fairly well 
standardizeds so you will probably have no particular diffictity in 
establishing your prices. Originally, the procedure was to charge 
the customer on a time-and=-material basis. Owing, however, to pres~ 
sure on the part of car owners who wanted to know the cost of repairs 
before they were actually made, repair Shops gradually adopted what 
are known as flaterate prices for most oberations. 


Sach prices were tried out rather reluctantly by many operators, 
as they felt it was impossible to foretell accurately how long it 
would take to do the jobs. However, experience soon indicated that 
charges could be established which were fair. both to the repair shop 
and the car owner. 


FPLAT<RATE PRICES 


It is true that the time required to do repair jobs of the same 
kind may vary. But the variation is sm#1l and the advantages of being 
able to quote a price before the work is performed are so great that 
flat-rate prices are now charged by virtually all shops. 


Repair shops owned and operated by car dealers use, for the most 
part, the prices established by the respective car factories. <Inde~ 
pendent repair shops, working as they do on all makes of carss use 
flat-rate prices established by companies specializing in fixing such 
rates. 


Experience has shown that flat-rate prices can be established 
for 85 to $0 percent of all the repair operations done on an automo- 
bile. For the remaining jobs, such as straightening fenders and re~ 
pairing wrecks, which cannot be given a flat-rate price, the charge 
is based on actual time and material. 
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FIXING THE FLAT-RATE PRICE 


A publishing company compiling a manual of flat-rate prices first 
makes time studies on the repair operation to get an average time for 
doing that particular work. The average hourly rate that could 
appropriately be charged by the majority of repair shops is then 
selected. The prices given in the manuals are based on this average 
hourly rate and the average time required to do that particular job. 
Conversion tables are provided so that, if the individual repair shop 
operates on an hourly rate other than the average rate selected by 
the publisher, he can revise the published rate. 


While the published flat-rate prices figured on averages are 
convenient guides, it will still be necessary for you to determine 
the hourly rate you should charge to repair cars in order to obtain 
the desired profit. Furthermore, you will neea to know your hourly 
rate to figure any time-and-material charges you may quote. 


Obviously, a repair shop On the main street of a metropolitan 
area has a higher overhead ands consequently, has to charge a higher 
hourly rate than is feasible for a smaller repair shop in some rural 
section. Repair shop owners starting in business frequently make 
the mistake of selecting an hourly rate that is too small. 


There are two ways to determine the hourly rate for an automotive 
repair shop. — ; 


The first method, used by virtually all cay dealers on the 
recommendation of their respective car factories, is based on the 
hourly wages paid to the mechanic. To determine the hourly rate by 
this method the mechanics’ horriy wage is multiplied by a factor which 
ranges from 2 to 2.5. Some car factories advocate the lower factor 
while others are in favor of the higher one. 


As .an example, suppose that you are paying your mechanic $1.00 
an hour. TO obtain the hourly rate on which to base your flat-rate 
charge to the customer, you have only to multiply $1.00 by 2 or 2.5. 
The results from this simple method check very closely with those 
obtained by the second and more complicated accountant’s method based 
on the cost of doing business. 


To obtain the hourly rate by the second methods you divide the 
total of all costs of doing business in a month's time by the number 
o£ productive hours during that same period. By “productive hours" 
is meant the total time actually spent by mechanics working on cars, 
and would not include the time of a stenographer, bookkeeper, attend- 
ants at the gasoline pumps, or the manager. 
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Suppose that for a shop employing a mechanic and requiring a 
small amount of nonproductive bookkeeping help, the itemized cost of 
doing business is as follows: 


Rent $ 100 
Depreciation 30 
Salary, mechanic 350 
Salary, nonproductive 190 
Blectricity 10 
Telephone 5 
Mail and advertising 25 
Bad debts 10 

Unemployment and social security 
taxes 25 
Miscellaneous 5° 
$ 800 


Most of the items of business cost included above require no 
explanation. . However, it should be pointed out that salaries for 
everyone in the shop must be included. Remember that you should place 
yourself on the payroll at a definite salary. Taxes include 
unemployment taxes, social security taxes, and any municipal or other 
taxes incurred. 


If you are renting your establishment, depreciation would in= 
clude only the depreciation of equipment. The amount would depend on 
the length of time before the equipment would normally become obsolete. 
If you have $1,800 worth of equipment and wish to calculate deprecia- 
tion on the basis of five years, you divide the amount of worth by 
60, which gives $30 as the-monthly depreciation. If you own the 
building, instead of a rent item you would have real estate taxes, 
interest on mortgage ang on invested capital, and certain. expenses ace 
maintaining your building. 


In large shops it is frequently necessary to make different 
hourly charges for the work done in different departments. For 
example, if a shop has wheel-aligning, tune-up, car“washing, brake, and 
engine-overhaul departments, it would probably charge on the basis of 
approxims te ly $3.50 per hour for wheel aligning and $2 «50 per hour for 
work in the other departments. 


The charge can be calculated accurately for each department by 
using the same procedure as suggested above fo. the entire shop. The 
only difference is that each department is assigned a certain Portion 
Of the rent and other general expenses. Naturally, only the salaries 
Of those mechanics who work in the department are used when calculating 
the hourly costs. 


There are other reasons for variations in the hourly rate. For 
example, some specialty shops, because of a high investment in equip= 
ment, charge more per hour than do other specialty shops rendering 
other services. 
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TIME -~AND-MATERIAL CHARGES 


The foregoing discussion deals with the problem of fixing charges 
On an hourly time basis. For such jobs as repairing a wrecked car or 
Straightening a fender, the charge will have to be made on a time~and- 
material basis. Do not attempt to fix the charges in advance unless 
you have had years of experience in such estimating and quote prices 


that are fair to the customer and yet will insure an adequate profit 
for yourself. 


As the term implies, time~-and-material charges are based on an 
hourly rate and the cost of the various parts installed in the car. 
Determining this charge when the job is completed presents little 
difficulty if a time record is kept on the repair order or job 


ticket, or the necessary requisitions are made out by the mechanic 
who does the work. 


Some repairmen make the mistake of using a low hourly rate when 
calculating the price for such jobs, in the belief that there is 
sufficient profit in the discount they obtained on the purchase of 
the repair parts installed. This is a serious error because a great 
many repairs on modern cars require few parts. For instance, the 
installation of a detent spring in a transmission may require 5 hours 
Of work but the spring itself will cost only 20 to 25 cents. 


Obviously, very little profit can be realized from the parts in 


such an operation ut if the shop is to be successful it must obtain 
a profit on labor. 
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" On August 21 and 22, 1967, the initi.l draft of this publication was 


developed by Mr. Raford Foster, Tupelo Attendance Center, Itawamba Junior 
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College, and Mr. Robert Lowry, Perkinston College, in a meeting on the campus 


of Mississippi State University. After a review of job descriptions, these 


instructors of offset printing were assisted by members of the Laboratory 


staff as they identified major areas of the trade, called blocks, and then 


Listed the operations, basic manipulative activities, within the blecks. Next, 
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information necessery for intelligent job performance was listed. Then, train- 


ing activities which incorporated these basic skills and knowledges were listed 


as "Suggested Jobs". Finally, items of equipment, tools, and supplies were 


listed which were necessary for effective instruction. 
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Mr. Foster and Mr. Lowry are to be commended for their efforts in developing 
this material and for promoting an interest in the offset printing trade. The 
Laboratory staff gratefully acknowledges the assistance of the public institutions 


which made these men available. 
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< This publication is the starting point for the development of instructional 


materials to be used by the trade instructor. A definite part of the develop- 


~ 


mental process is an evaluation and authenticating by a representativ.. industrial 


(| committee. 
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HOW TO USE THIS PUBLICATION 


As a tool for teaching, this publication is primarily designed for use in 
planning, preparing, presenting, and evaluating instruction. As a tool, it 
lists operations, jobs, and informational topics--with the job as the focal 
point. Each job should be assigned to students, either as a group, a subgroup, 
Or individually. The following procedure is recommended as an effective teach~ 


ing sequence. 


Step I. -- Tell how the job ts done. 

Give a fuli explanation of the steps necessary to perform the job. Emphasize 

the proper sequence; stress techniques requiring special care; point out the 

hazards to persons and the equipment. 2 : 
Step II. -- Show how the job ts done. 

Demonstrate the proper procedure for performing the job. Re-emphasize the 

Sequence, techniques, and hazards. Make sure each student can see what is 


being done and underst2nd the steps. 


Step III. -- Have the student do the job. 
Assign each student the task of applying what he has just learned. Supervise 
his work; correct any variation from proper procedure or any hazardous 4 


techniques. Re-explain when necessary. 


Step IV. -- Cheek the student for proficiency. 
Assign a similar job to the student to be performed independently. Observe his 
work and examine the completed product or service. He is proficient when he can 


perform the job without supervision in a prescribed length of time. 


Students who have demc:scrated proficiency in one job move to the next job. 
The teaching steps telZ, show, do, check are used again. Students who are not 
proficient perform additional jobs of a similar nature and are retaught in weak 


areas. 


Additionally, this publication can be used (1) by the director and the 
instructor in a lecal program in c.mmun* cating with their craft committee, (2) ; 
by the local director in supervising instruction and program overation, and 
(3) by the state supervisory stafi in connunicating with local school adminis- 


trators and in supervising the operation of local programs. 
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JOB DESCRIPTION 


The offset printing trade offers many opportunities for young men and women. 
The offset processes, as one of the major printing methods, is a rapidly-growing, 
ever~expanding industry. Employment potential is wide since shop size varies 
from that of the one-man operation to the large plent employing over a hundred 
persons. Equipment used ranges from less than a $1000 for a table-model dupli- 
cator to a web press costing over $100,000. Yet all major and auxiliary equip~- 


ment centers around the basic offset process. 


The offset printing trade is essentially one of analyzing the job, selecting 
and cutting stock, preparing master copy or plates with direct-impression equip- 
ment or the process camera, printing copy, and collating aad binding the finished 
job. In the small shop all of these steps are performed by one or two persons. 
In the large plant, there is much specialization, even to the point of having 


several duplicate machines, each of which requires one or more operators. 


The following are typical descriptions of job opportunities. They have heen 
abstracted from the Dictionary of Occupational Titles, third edition. 


LAY-OUT MAN (print. and pub.) 141.081. 


The layout man plans page layouts, for use in preparing newspaper advertise- 


ments, books, and technical manuals. 


The layout man apportions space and roughly arranges positions of copy parts 
which includes sketches, photographs, diagrams, body and display type, and others. 
He determines sizes of type and illustration to be used to obtain maximum clarity 
and the most desirable effect. He indicates positions of various parts by sketch- 
ing lines and marks worksheets for printing. The layout man may select illustra- 
tions and direct the activities of art personnel in preparing drawings, cartoons, 


and similar materials to accompany printed copy. 


PHOTOLETTERING-MACHINE OPERATOR (print. and pub.) 652.885. typesetter. 


The photolettering-machine operator tends the photolettering machine that 


photographically prints display type and heaaings onto film or photographic paper. 
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He loads the film magazine, selects and positions the film font, makes the expo- 


sure, develops the film, and removes the finished product from the machine. 


PHOTOTYPESET OPERATOR (print. and pub.) 650.582. photosetter. 


The operator "types" on the keyboard of an automatic phototypesetting ma- 
chine to photographically print type matter onto strips of photosensitive paper 
to prepare paper flats for making printing plates. He loads rolls of photosen- 
sitive paper or film into the camera magazine and positicns the magazine. He 
selects fonts for enlargements, reductions, etc. and depresses keys to "type" 


copy. The operator removes the copy from the machine for development. 


PHOTOGRAPHER, LITHOGRAPHIC (print. and” pub.) 972.382. cameraman; copy 
cameraman; lithographic-cameramans; photographer, stone; photographer, wet plate; 


photolithographer; photographic process man; process man. 


The lithographic photographer, or cameraman, sets up and operates a process 
camera to photograph illustrations and printed materials to produce film or 
glass negatives or reversed negatives used in the preparation of photographic 


printing plates. 


The cameraman mounts materials to be photographed on the copy board and 
focuses the camera for a shot the same size, or larger, or smaller. He may 
select and piace screens and color fiiters over the negative for halftone and 
color separations. The cameraman exposes the film to copy for specified periods 
of time; he develops and dries film. He prepares film or glass plate positives 


by the contact method. 


CONTACT-FRAME OPERATOR (print. and pub.) 976.884. darkroom mans; process 


man; lithographic contact-frame operator. 


The operator controls the contact printing process and developing to pro- 
duce photographic film positives or negatives for transferring illustrations or 


designs to printing plates or rollers. 


The operator evaluates the original copy to determine the proper exposure 
procedure, mounts the negative and film in a contact frame, and exposes it to 
transfer the image. He removes it from the frame and processes it through a 
series of chemical baths including developer, short stop, and fixer, then he 


dries it. The operator repeats the above process in making a positive. 


NEGATIVE-CUTTER-AND-SPOTTER (any ind.) 976.884. stripper; type artist. 
The stripper retouches film negatives to prepare them for printing. 


The stripper examines negatives on a glass-toppved table, over 7ight, to 
detect flaws. He brushes opaque over negatives to blacken bare spots and 
scratches. He scrapes emulsion from film, using stylus, to sharpen outlines of 
designs, lettering, and illustrations. He mounts whole and parts of negatives 
on specially blocked, opaque paper. He replaces portions by cutting out un- 


wanted segments and replacing them with prefered copy. 


OFFSET PRESSMAN (print. and pub.) 651.782. lithographic pressman; of fset- 


press operator. 


The offset pressman washes the plate to remove protective gum coating; 
builds up the back of the plate, when necessary; installs the plate on the 
plate cylinder; places folio on the blanket cylinder to bring it up to the 
diameter of the plate cylinder; adjusts space between the blanket and im- 
pression cylinder according to the thickness of the stock. The pressman fills 
the moisture fountain and regulates the moisture delivery. He operates the 
press to secure proof copy; examines the proof and adjusts press controls to 
correct maladjustments. He starts the press and completes the production run. 
The pressman removes the plate and cleans the cylinders. He periodically 


lubricates the press. 


OFFS ET-DUPLICATING-MACHINE OPERATOR (print. and pub.) 651.782. 


ll The operator runs an offset~-duplicating machine to reproduce singie or 
multicolor copies of charts, schedules, bulletins, and related matter, according 
z|| to oral instructions or layout and stock specifications on the jcb order. He 
installs the master copy or printing plate, regulates flow of ink and moisture 
7 Hi from the fountains he previously filled, and selects stock feed and speed. The 
operator starts the machine and runs proof copy, adjusts necessary controls, and 
| [| makes a production run. He cleans and files master copy or plate. He periodi-~ 
: cally cleans and oils the machine. The operator may work with auxiliary machines 


[i such as the collators, the folding machine, copy camera, and others. 
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COLLATING-MACHINE OPERATOR (print. and pub.) 653.885. set-making machine 


operator. 
COLLATOR (print. and pub.) 653.687. 


The collator assembles and checks copy which has teen printed. The assembly 
may be by hand or by semiautomatic or automatic machines and may include glueing 
and binding on some equipment. The collator may jog assembled copy and stack; 


also, may drill holes in completed sets, using a drilling machine. 


FOLDING-MACHINE SET-UP MAN (print. and pub.) 753.780. folding-machine 
adjuster. 


He sets up,according to blueprint specifications, a machine that automati~ 


cally folds and cuts printed sheets into signatures (pages) for binding. 


FOLDING-MACHINE FEEDER (print. and pub.) 653.886. 


He feeds printed sheets into the fold guide of a machine that automatically 
folds and cuts into pages for binding. 


FOLDING-MACHINE OPERATOR (print. and pub.) 653.782. folder, machine. 


He operates a machine that automatically folds and slits printed sheets into 
signatures fer binding. He makes all adjustments such as conveyor blades, feed 
rollers, creasing blades, and fold rollers. He may operate two or more machines 


simultaneously. 


BOOKBINDER (print. and pub.) 977.884. binder; finisher and bookbinder. 


BOOKBINDER, HAND (print. and pub.) 977.781. binder and finisher, hand; 
finisher and binder, hand. 


The bookbinder attaches covers to books or pamphlets, and performs book 
finishing operations, determining production procedures from the job order. He 
compresses pages, applies glue to the back edges to stiffen, trims to size and 
shape. He applies color to the remaining edges, fabricates a cover, and he may 


emboss or im*ress a design or lettering on the cover. 


COURSE DESCRIPTION 


GENERAL OBJECTIVE 


To develop knowledges and skills that qualify the trainee for employment as 


an advanced learner in the offset printing trade. 


ASSUMPTIONS 


i. That trainees have had no previous experienc in the offset printing 


2. That trainees have a vocational commitment to the offset printing trade 


3. That trainees have a aptitude for the trade 
i 


DESIRABLE PREREQUISITES 


| i. That trainees have a background in elementary mathematics, in general 
science, and in communications skilis 
2. That trainees have 2 course in touch-typing and have a proficiency of 


a at least 40 words per minute 


NOTE: Those desiring to enroll who lack the above prerequisites should 
be counseled concerning their deficiencies and then assigned to remedial couses 
when these are available. It is not recommended that a person lacking the above 
prerequisites be denied training. 


i. The duration of the training is normally three hours per day, five days 
per week, thirty-six weeks per year for two years; or, six hours rer day, five 
days per week, thirty-six weeks per year for one year--a total of 1080 clock 
hours of training. 


U 
U 
I NATURE OF THE TRAINING 
U 
U 


2. Related instruction by lecture, demonstration, the use of audiovisuais, 


and others immediately precedes application by the trainee in shop vractice; 
| instruction and its application are correlated as closely as possible at alli 
times; and the major allotment of time is given to the development of manipu- 
} 
I lative skills. 
ae 3. No instruction directly related to the trade is offered outside the shop. 


CONTENT OF RELATED INSTRUCTION 


; Systematic and purposeful presentation of the following: 


1. A review of the typewriter keyboard and a comparison with the keyboard 
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of strike-on or direct image composers; an identification of the basic 


type fonts including gothic, serif, italics 


2. An introduction to the methods of composing display type, such as the 


type stick, pressure lettering, and photographic line composing 


3. A working knowledge of the principles of photography as they relate to 
the use of the process camera, including screens, filters, and film, to 


make same-size shots, enlargements, and reductions 


4&4. A general knowledge of the theory of film development, including the 


composition of chemical solutions, the nature of acids and bases, the 


correct mixing proportions, and the measuring systems used 
5. An examinaticn of techniques of layout and stripping, especially the 
planning of multipage signature 
6. Detailed coverage of the offset process, including the types of inks, 
printing stock, and control of moisture 
7. An introduction to methods of collating, folding, and binding 
: LEVELS OF SKILL 
: 1. Immediately employable Jevel of skill in keyboard composing for those 
trainees with the prerequisite typing 
2 2. Moderate level of skill in manual photocomposing, with increased speed 
to be developed after employment 
3. Moderate levels of skill in mounting and shooting line copy 
* 
j 4. Elementary levels of skill in shooting halftone copy from good photos 
i 5. High level of skill in masking and stripping for small presses, which 
will allow adaptation to larger and more complex work 


6. High degree of skill in platemaking 
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7. A high level of skill in running simple jobs of one and two ¢:zors on 


small duplicators 


weer 


8. A moderate level of skill in binding techniques, e~.ept hard cover binding 
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INSTRUCTIONAL BLOCKS 


The blocks listed show the major areas of instruction. The number of hours 
assigned to each block indicate the relative amount of emphasis on each area in 
its relation to the total training period. It should not be inferred that hour 
allotments be rigidly adhered to or that students be rotated on a clockwork 
basis. On the contrary, the emphasis is on individual proficiency. It is likely 
that students of lesser ability will require longer periods to attain skill in 
certain areas. These students may gain only the minimum proficiencies while more 
able students progress rapidly and engage in many enriching experiences. Conse- 
quently, the planning, sequencing, and alloting of time are not designed to 
Standardize programs, but to assist local teachers to plan carefully: to select 
sequence, and assign learning experiences so that instruction may be conducted 


efficiently and the maximum use of available time may be obtained. 


MAJOR INSTRUCTIONAL BLOCKS 


Contact hours 


I. Composition 135 

II. Camera 240 

ili IIL. Masking and Stripping 120 

f IV. Platemaking 60 

: pi V. Presswezk 300 

[ VI. Bindry 105 
F Hy 

sie Vii, Comprenensive Problem 120 

{ f Total hours 1080 
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ANALYSTS OF OPERATIONS 


1. COMPOSITION 


A. 


B. 


Keyboard composer 


7. 


Insert and/or change the type font 2 
Change the ribbon 

Set margins 

Set tab stops 

Set the justificatio~ ccde 

Set tue vertica) spaciag (lead) 

Set the ime: &ssion eotrol 


Disc-type film printer for heads 


4. 


Set or adjust letter spacing 
Set or adjust word spacing 
Set light exposure 


Mount a disc 


Strip-type film printer for heads 


Insert film font 

Set letter spacing 

Set word spacing 

Set light exposure 

Adjust for enlarging or reducing of type foat 
Adjust for slanting of type font 


Adjust for expansion or condensing of type font 


Stick type: mount letters, numbers, etc. 


Pressure type: impress letters, numbers, etc. 


Layout equipment and tools 


1. 
2. 


Position work on and fasten work to a layout table 
Attach copy with tape 
Lay out parallel lines with a T square 


Lay out standard angles with a T square and triangles 


It. 


iil. 


IV. 


Lay out odd angles with a straight edge 
Draw free-hand and straight lines with a ruling pen 
Draw regular arcs with a compass 


Attach copy to a layout sheet with rubber cement 
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Attach copy to a layout sheet with a wax coater 
10. Trim paper, film, and copy with a makesready knife 


11. Layout copy with a proportional spacing scale 
CAMERA WORK 


A. Shooting layouts 


Mount a layout and hold with a cover glass and a vacuum holder 
Position a glass screen and adjust distance from the film 
Adjust the set up for shooting percent 

Set the f-stop 

Set the timer 

Mount the ground glass and determine the size of film 


Position film on vacuum back and turn on the vacuum 
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Expose film 
B. Darkroom techniques 


Mix solutions with a plastic beaker 
Cut film on a cutting board 
Handle film with plastic tongs 
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Hang film with clips or pins 
MASKING AND STRIPPING 


1. Scribe lines by cutting the film emulsion with a scribe 


2. Apply opaque with a brush 


PLATEMAKING 
A. Exposing 
1. Position the negative and plate 
2. Tarn on the vacuum 
3. Flip the exposure frame (optional) 
4. Set the timer and expose 


2s” 
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t 
{i B. Developing 


1. Clamp the plate to the developing table 

2. Apply desensatizer with a sponge 

3. Apply developer with a sponge in a holder 
4. Polish plate with a cheese :loth 


V. PRESS WORK 


co 


A. Stock feed 


| 
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1. Set the sheet separators 


2. Manually raise and lower the paper feed table; set the table for 
automatic raise 


Menedaniy 
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3. Adjust the verticle magazine guides 


! 


4. Set and/or adjust the side stack guides for the stock 
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Set and/or adjust the end guide for the stock i 
6. Set and/or adjust the stock height control 


i 
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Turn on and adjust the air blower; adjust the position of the blower 
tubes 


I 


Turn on and adjust the vacuum; adjust the suction feet 
9. Adjust the puls-out rolls 
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i] 10. Adjust the pressure of the friction feed rollers 
gs 11. Adjust the doubles eliminator 
( B. Set up 


1. Apply forntain solution to the moisture rollers 


Ink the iountain and the ink rollers 
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Engage all ink and moisture rollers 


ot 
ht 


4. Set and/or adjust the moisture control 
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Set and/or adjust the ink control 


i 


6. Install a sleeve on a dampening roller 
Install a blanket on the blanket cylinder 
8. Install a mat or plate on the plate cylinder 
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Feed table 


1. Adjust the spacing of the conveyor tapes 
Adjust the conveyor paper retainer 

3. Set the rider wheels 
Adjust the stationary paper guide 
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E. 


5. 
6. 
?. 


Adjust the jogger guide with the thumb screw 
Adjust the jogger guides with the micrometer 


Adjust the paper stops 


Stock delivery 


1. 


9. 
10 


Adjust the position of the ejector rollers 

Adjust the position of the ejector rings 

Change the static eliminator 

Set the sides and/or the end of the paper receiving tray 
Engage and disengage the receding stacker 

Adjust the lowering rate of the receding stacker 

Adjust the side jogger on a receding stacker (course) 
Adjust the side jogger on a receding stacker (fine) 
Adjust the rear jogger on a receding stacker 


Manually raise and lower the dolly in a receding stacker 


Pressure checks 


i. 
2. 


Adjust the pressure of the dampener roller 
Adjust the pressure of the ink form rollers 


Adjust the pressure between the plate cylinder and the blanket cy- 
linder 


Adjust the pressure between the blanket cylinder and the impression 
cylinder 


Press Operation 


1. 
ya 
3. 


Turn on the printing head 
Engage the moisture rollers, ink rollers, and the plate cylinder 


Feed stock 


Lubrication and cleanup 


1- 


Remove ink fountain and wash it up 
Wash up the ink rollers by hand 
Engage automatic washup attachment 
Drain the fountain solution 


Change the oii and wash the filter in the vacuum and blower pump 
jars 
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VI. BINDRY 
A. Collating: gather copy 
B. Plastic binding 
1. Engage or disengage punching dies 
2. Punch holes 
3. Bind with plastic binding 
C: Cutting 
Change the cutting stick 
Set the split-back 
3. Change the cutting blade 
4. Engage the hold-down clamp 
D. Numbering 
1. Change numbers and letters 
2. Number with a hand stamp 
E. Folding 


F. 


G. 


1. Set the front stop 
2: Set the top guide 
Set the back stops 
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4, Center the feed rollers 
5. Open the folding gates 
6. Set the fold stops 

7. Set the delivery 


8. Set the scorer and the perforator 
Padding 


1. Clamp in a padding press 
2. Apply glue with a brush 


Stitching 

1. Set the stitcher for thickness 

2. Change the sizes of wire 

3. Adjust the stop to position copy 

&. Mount the plate for saddle stitching 


5. Mount the safety stop for stitching 
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H. Taping back edges: apply water-soluable glue tape 


{. Drilling copy 


3. 


Set the back stop 

Set the side stop 

Change the drill bit 

Sharpen the drill bit 

Mount a slotter on a round-corner attachment 


J. Counting stock: count stock by hand fanning 
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1. 
2. 


1. 
2. 


| B. Headlining 
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SUGGESTED JOBS 


I. COMPOSITION 


A. Keyboard composing 


Set unjustified copy 

Set justified copy 

Set tabular work 

Center heads 

Fit copy to a specified area 
Rule forms 


Set heads 
Set ads 


C. Using stick type and pressure lettering 


1. 
2. 


Set heads 
Set ads 


D. Laying out (line copy, halftones, and combinations) 


56 


Lay out business forms 

Lay out single-page copy 
Lay out multiple-page copy 
Lay out multiple-color copy 
Lay out for gang printing 


me E. Marking copy: proof and mark copy 


Ii. CAMERA AND DARKROOM WORK 


A. Shooting copy: enlarge, reduce, one hundred percent 


Shoot line work 

Shoot line work through a filter 
Shoot halftones 

Shoot reverses 


Shoot for gang printing 
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B. Working in the darkroom 


1. Set up the developing sink and check solution temperatures 


2. Mix solutions for developing film: developers, short-stop baths, 
fixers or hypcs 


3. Develop and dry negatives 
4. Clean up developing sinks, trays, work tables, ard f:.cors 


TIT. MASKING AND STRIPPING 


1. Mask line work 

2. Mask halftones 

7 3. Mask combination halftones and line work 
ai 4. Mask for double burns 

7 5. Mask for multiple-coior runs 


cf 6. Strip for gang printing 


~ 7. Rule forms on a negative, using a film scribing tool 
IV. PLATEMAKING 


ees 1. Burn a plate (single exposure) 
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2. Burn a plate (double exposure) 
3. Burn a plate, using the step-and-repeat technique 
4. Burn each plate in a mnultiple-color job 


5. Process a plate 


¥. PRESSWORK 
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1. Make a single-color run of line work 

2. Make a singlie-color run of a large halftone 
= 3. Make a multiple-color run 

4. Make a run of unbalanced copy 


VI. BINDRY 


~~ A. Cutting stock 


1. Cut stock to specified size 
~ 2. Trim books and pads 


is 
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F. 


Folding copy 


1. Fold letters and brochures 
2. Fold signatures 


3. Fold signatures, using scorer attachment 
Drilling, rounding corners, and slotting 


1. Drill a two-hole job 
2. Drill a three-hole job 
3. Trim a round-corner job 


&. Cut a slotted job 
Assembling copy by hand (collate) 


1. Assembie a job by hand 

2. Assemble a multicolor flat job 

3. Assemble signatures for saddle stitching 
&. assemble signatures for flat stitching 


Binding copy 


1. Punch for and bind with plastic binding 
2. Bind a job by saddle stitching 

3. Bind a job by flat stitching 

4&. Bind a job by padding 


Wrapping: wrap and label a finished job 


COMPREHENSIVE JOB: 


Print 2 16-page signature, including preparing a dummy, composing, 
shooting line work and halftones, masking and stripping, burning 
plates, printing, binding, packaging, and labeling 
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RELATED INSTRUCTION 


| I. COMPOSITION 


ij A. Layout 
[ 
1. Job tities 


| a. Layoutman 
b. Jompositor 


| 2. Equipment and materials 


a. Drawing board 
| | b. T square 
c. Triangles: 30-60°, 45° 
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| d. Drafting instruments: compass, dividers, others 
e. French curves 

| f. Scales (rules) 

A g- Airbrush 

7 h. Proportional rule 

u i. Copyfitting tables 

a5 j- Type specimens 

i k- Paper catalogs 
1. Ink charts 

| m: Pencils and crayons of various colors 


n. Erasers 
{ 
| 3. Sources of compcsition work 


a. Printing agencies 
b. Composition shops 


c. In-house 
4. Layout considerations 


a. Style of lettering 
b. Letter and word spacing 
c- Balance 

(1) Formal 

(2) Informal 


d. Copy 


(1) 
(2) 
(3) 
(4) 
(5) 


arrangement 
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Reverse § 


e- Margins and borders 


f. Borde 

g-. Illus 
(1) 
(Z) 


(3) 


h. Copy enlargement and reduction 


(1) 

(2) 
i. Inke 
j- Paper 


5. Parts of a typical layout 


Head 
b- Text 
ce Illus 


r decorations 


trations 


Artwork 
Line drawing 
Halftones 


Diagonal line method 


Formula method 


olor 


tration 


d. Signature 


e, Borde 


rs and margins 


6. Layout procedure 


a. Thumb 


nail sketch 


b. Rough layout 


c. Comprehensive layout 


d. Dumny 


(books) 


B. Cold-type composition 


1. Methods 


a. Typewriters 


b. Keyboard composers 
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Photographic composers 


(1) Dise-type 
(2) Film-type 


Others 


Stick type 


Pressure lettering 


Freehand 


Parts of type (hot) 


ae 


b. 


Body or shank 


Face 
(1) Stem 
(2) Serifs 


(3) Kern 


(4) Hairline 


Counter 
Beard 
Shoulder 
Pin mark 
Groove 


Feet 


point system 


The inch 
The pica 


The nonpariel 


The point 


Standard type sizes 


a- 


bd. 


d. 


e. 


Body type: 


Display type: 16-, 18, 24~, 30-, 36-, 42-, 48-, 54-, 60-point 


Cast type: 


Agate type: 
Others 


6-, 8-, 12-point 


72-, 84-, 120-, 144-point and larger 


5-1/2-point for newspapers 
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5. Type foncs 


a. Gothic 
| b, Serif 
i 6. Typewriter composition 


b. Fixed or changeable type fonts 
c. Fixed type size 
d. Fixed or proportional letter spacing 


e. Fixed line spacing 
7. Strike-on composition 


| 

a Fabric or carbon ribbon 

| 

Fabric Or carbon ribbon 
Changeable type fonts 

Variety of type sizes 


i d. Proportional letter spacing 


.. i e. Variable line spacing 
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nm £. Semi-automatic justification 
8. Photographic composition 


= a. Virtually unlimited point range 
Virtually unlimited font range 
Single or multiple line copy 
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d. Positive or negative copy 
Strip, page, or roll printout 


Single print key 
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g- Magnetic- and punched-tape operation 


{ro 
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Memory bank available 
9. Pressure lettering 


a- Wide range of fonts 
b. Wide range of point sizes 


ef c- Numerals, letters, pictures, decorations, etc. available 
10. Methods of preparing ruled forms 


a. Set hot type 
b- Hand set type 
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c. Draw lines on proof copy 


ll. Proofreading and copy marking 


{ 
| 
| 
1 : d. Scribe through emulsion 
2 | : 
i 
t 
| 
a. Kinds of proofs 
t 
(1) Metal and wood type 
(2) Photographic negatives and positives 
(3) Direct image 
(4) Pasteups or mechanicals 


b. Proofreaders marks 


(1) Size and style of type 
(2) Position 

(3) Spacing 

(4) Insertion and deletion 


(5) Diacritical marks, signs, symbols 


12. Use of the line gage 


{ 
a II. CAMERA AND DARKROOM WORK 
A. Theory of photography 
F 7 1. Source and nature of light rays 
q 2. Reflection of light rays 
°F 3. Effect or role of a camera lens 
4. Nature of the image in a camera 


a 5- Nature of an image on ground giass 


6. Nature of light sensitive film 
~ B. The process camera 
‘ 1. Basic camera parts 
a. The copyboard and its features 


(1) Method of attaching copy 
(2) Method of tilting 


(3) Methods of care and cleaning 


b. The lensboard and its features 
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(1) The lens 


(a} Precision glass elements 
(b) Focal length 

{c) Cost factors 

(d) Distortion 


(e) Care and cleaning 


(2) The diaphragm or aperture opening 
(a) Construction 
(b) The nature of f-stops 
(c) Manual and automatic controls 
(3) The shutter mechanism 
(a) Lens cover 
(b) Manual and automatic control 
(4) Waterho.se stop slot 
(5) Flash lamp 
Bellows 
(1) Composition 
(2) Care and cleaning 


Camera back 


(1) 
(2) 


(3) 


Ground glass 
Film holder 


(a) Adhesive 
(b) Vacuum 


Glass halftone screen 


Light source 


(1) Incandescent bulbs 
(2) Quartz-iodine bulbs 
(3) Carbon arc 

(4) Pulsed xenon 
Controis 


(1) Automatic timers 
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(2) Foot switch 


| oe (3) Vacuum pump controls 
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(4) Master electrical switch 
bade (5) F-stops or diaphragm control 


(6) Reduction-magnification scale 
_ 2. Types of cameras 
a. Position 


(1) Horizontal 
(2) Vertical 


b. Placement 


(1) Darkroom or *uilt-in 
(2) Galley 
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ec, Other: roll film,overhead 


3. Camera copy 


a. Types 


 ieanoecsle fee Yon 


(2) Haiftones 
oe (3) Color 


b. Proper care 


(1) Protective cover 
(2) Handling and marking 
(3) Storing 


4. Setting up the camera 


A aka hedbthhe sen cat ener 


a. Same size copy 
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(1) Determining basic exposure 

(2) Determining f-stop 

(3) Setting angle and distance of lights 
(4) Determining bellows extension 


(5) Determining copyboard extension 
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b. Copy to be enlarged or reduced 


| 
| 
| 
j 
i 
vn (1) Line copy 
j 
| 
| 
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(1) Determining magnification: M 
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(2) Determining copyboard extension: CE 


(3) Determining bellows extension: BE 


eee te 


(4) Determining exposure-time factor: F 
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Corrections 
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(1) For paper colors other than white 
(2) For ink colors other than black 
(3) For different films 

(4) For different filters 


he ek tee } 
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=e 
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C. The film 


al 


- 
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Composition 


a. Base: acetate, polyester, glass; .003~.008" thick 


cl 


Pen 
end 


b, Emulsion side: gelatin and silver saits 


c. Base side: anti-halation coating 


Types 


] 


© erence 
meet 
a) 
« 


ae Orthochromatic 


J 


t 


b. Panchromatic 


ce Monochromatic 


} 


See 


D. Line copy 


1. Definitions 


a teten aca” 
meena 


a. Line copy 


b. Line negative 


area 


c- Film positive 


Examples 
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te 


a. Printed type 


Pen and ink drawings 


Zo cea 
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c. Hand lettering 
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d. Previously screened photographs 


Ruled forms 


° 


-« 
sterner sy 
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3. Setting up 


[ new treney 


a. Specifying size 


(1) Giving either width or height, not both 


ieee a sa ste 
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i we oer 


ts (2) Using acceptable measuring units 
ee (a) Picas 
. (b}) Inches 
1 om {c} Percent 
ee {d) Decimal 


{e) Fraction 
ss (3) Marking printed area, rather than margin 
= 5. Other considerations 


a. Using dull white paper 

b. Using dense black ink 

c- Judging imperfections to be enlarged or reduced 
-- d. Judging line widths to be enlarged or reduced 
e- Specifying for reverse printing 


Commonly used abbreviations 


a- SR: scale or reproduction 
os b. FL: focal length of lens 


Me c. CE: copyboard extension 


rene 


te d. BE: bellows extension 

e. OET: old exposure time 

f. NET: new exposure time 

g. £#: basic aperture setting or f-number 
h. N£#: new aperture setting or f-number 
i. OD: ot nal distance of lights 

je ND: new distance of lights 
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E. Halftone photography 


oe a. Impossible on offset 


; - 1. Problem: graduation of tone 
b. Illusion of graduation 
i 
= 2. Creating the halftone dot 
4 


a. The makeup of the screen 
— b Effects of screening 


c. Percentage of black 
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Screen grading: lines per inch 


a. 65 line: letterpress printing of newspaper 
b. 100 or 120 line: offset printing on rough paper 
c- 120, 133, 150 line: typical offset printing 


d. 150 line and over: offset printing on coated napers 
The glass screen 


a- Makeup 

b. Position of the screen in relation to the filn 
ec. No limitation on reduction and enlargement 

d. Camera requirements 


e. Cost 
Special considerations when using glass screens 


a. Locating screen in the camera 
b: Setting the aperture 


c- Determining exposure 
Contact screens 


Makeup 
b. Types 


(1) Magenta for negatives 
(2) Magenta for positives 
(3) Gray 


c. Use, handling, and care 
d. Cost 


Screen-pattern fiims 


1. Makeup 

2. Camera requirements 

3. Limitations on reduction and enlargement 
4. Exposure length 


5. Compensation for improper exposure 
6. Cost 
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} F. Densitometry 
1. Basic terms 


a- Densitometry 

b. Opacity 

c. Density 

d. Transmittance 

e. Reflectance 

se £. Transmission density 
1. g. Reflection density 


— h. Density range and scale 
is 2. Classes of copy 


a- Ideal photographic copy 
nee b. Low-key photos 


:= c. High-key photos 


2 
3 
ry 
z 
: 
3 


ek d. Drop-out halftones 
ae 3. Types of densitometers 


a. Calibrated gray scale 
ee b. Visual-type 
c. Photoelectric-type 


fecha nines caleba # eee ee Ae a alka 


&. Film sensitivity factors 


a. Contrast 
b. Color 
c. Speed 


5. Contrast characteristics 


i 
d 
i 
: 6. Techniques of contrast control 
a: Shadow flash exposure 
| b. Highlighting or bump exposure 
C. till development 


eet d. Filter employment 


7. Evaluating negatives 
8. Making a negative from a halfton print 
a. Shooting as line copy 


_ b. Rescreening 


9: Combination prints 


a. Reguiar: black lettering on halftone 
b- Open: white iettering on halftone 


ia) 


Rectangles: black or white rectangle with reverse lettering 


d. Lines and arrowheads 


Ge Color separation and color process 


1. Preparation of negatives 


Tr 


a. Use of the circular-dot halftone screen 


(1) 90° for yellow 
(2) 75° for red 
(3) 15° for blue 
(4) 45° for black 


prone Bs 


b. Exposure times and methods 
Use of filters 
d. Types of film 


a 
e 


Methods of development 


a 
RS 


3. Buotones, duographs, duotypes 


H. Darkroom work 


pay 


i- Essential feature of a darkroon 


mae 
aaprenettss 9 


a- Absolute darkness 


b. Light-tight storage 


arma eer 
ey 


{ 
nN 


Highly recommended features 


3 


Hot and cold running water, with a drain 


fo 


b. Developing sink 


(1) Corrosive resistant 


(2) Temperature control 


Electricity: 110v, single~phase, 60-cycle, alternating current 
d. Safe lights 


a] 
a 


Ventilation 


@ 


Camera-back built in to one wall 


A id 
a 
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Desirable characteristics 


a. 
b. 


—_ 


Air control: 


Shelving 


Use and care of film 


a 
b- 


a n 


Storage 
Age or shelf life 


Handling 


Loading camera and exposure cabinets 


Units of measure 


Ounce 


Liter 


Gram 


Grain 


Developing solution 


ae 
b. 


Function 

Content 

(1) Reducing agent 
(2) Accelerator 
(3) Governor 

(4) Preservative 
(5) Other 


Short-stop bath 


a. Function 

b- Content 
(1) Acid 
(2) Other 

Fixer 

a. Function 

b. Content 
(1) Acid 
(2) Hypo 
(3) Alum 


temperature, humidity 
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9. Procedure for develoning and fixing 


a. Formulas and mixing 
b. Temperature control 


c. Technique 


(1) Agitation 
(2) Still 
(3) Combination 


10. Checking chemicals for strength and age 
11. Methods of drying 


a- Line or natural 
b. Chemical or solution 


c- Forced 
12. Photographic papers 
a. Uses 


(1) Pasteups 


(2) Paper negatives 
b. Types 
(1) Contact-printing 


(2) Enlarging 
(3) High-contrast 


MASKING AND STRIPPING 


A. 


Equipment 


1. Layout table 

2. Steel rules with beveled edges 

3. Steel triangles: 30-60°, 45° 

4. Scribing tools 

5. Scissors 

6. Assorted sizes of artists brushes 
7. Magnifying glass 

8. Steel square 


9. Dividers 
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10. Compass 

11. India ink 

12. Opaque solution 

13. Transparent tape with dispenser 

14. Red photographic tape with dispenser 

15. Stripping knife with replacement blades 
B. Terms 

1. Flat 

2. Goldenrod 

3. Stripping 

4. Reference lines 

5. Register marks 

6. Gripper edge 


C, Laying-out procedure 


Cleaning up the layout surface 
Laying-out the flat 


a. Cutting goldenrod to plate size 
b. Positioning and lining 
c- Locating, drawing, and labeling the center line 


d. Identifying the trim size 
Stripping-in the negative 


a. Positioning the negative 
b. Inspection and opaquing 

c. Trimning 

d. Scribing reference marks 
e- Taping 

f. Cutting windows 


g-» Seribing lines 
Cutting reference marks 


a. Cylinder or register 
b. Trim, fold, and cut marks 
c- Other marks 


Step-and-repeat layout 
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6. Combinations 


i! a- Positive lettering 
‘ 


b- Reverse lettering 


t 7. Stripping for two-color jobs 


- « 
¢ 
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| IV. PLATZMAKING 


1 A. Plate characteristics 


Rr rae | Kosh OL 
nn amin 


1. General types 


E | | a- Masters, usually for duplicator sizes 


b: Plates, usually metal 


2. Composition 


Getter 
dena mstetire 


ae | 
ao 


Plastic-coated paper 
c- Acetate 


| a. Paper 
} 
Zinc 


mo 
e 


é. Aluminum 


rz f- Copper 

LJ g- Steel 

| h. Combinations: laminates 

Li 3. Methods of attaching to the cylinder 


a. Looped for posts 


EZ) 


b. Straight for clamping 
c. Oval holes for posts 


seis 


[= 


d. Punched for pin bars 


4. Thickness 


a: Small size: -005-.012" 
FS b. Large plates: .020 and thicker 


5. Other features 


: a. Clear area 
b. Image area 


c. Surface grain 
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Main types by process: surface plates 


a- Direct image 


b. Presensitized 


(1) Contact printed 
(2) Photo-direct 


Additional types 


a. Other surface plates 
b. Deep-etch plates 
c- Relief plates 


Care of piates 
a. Unexposed plates 


(1) Avoid light 
(2) Handle by edges 


(3) Avoid any abrasive action 
b- Developed plates 


(1) Gumming: gum arabic 


(2) Putting under: asphaltum 
c. Scorage 


(1) Drawers 


(2) Hangers 


B. Plate and master making 


1. 


Direct-image masters 


a. Construction 
b. Typing or composing 


c. Drawing and lettering 
Plate-exposure in vacuum frames 


a. Construction of the equipmeat 


b. Light source 


(1) Mercury-vapor 


(2) Carben-arc 
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¢. Determining exposure 
3. Presensitized masters 
a- Coatings 


(1) Diazo 
(2) Others 


(a) Silver halide 

(b) Biochromated 

(c) Ferric 

(d) Photo polymers 

(e) Photo-electrostatic 


(£) Thermographic 
b. Processing of negative-working plates 


(1) Exposing 
(2) Desensitizing 
(3) Gumming 
c- Processing of positive-working plates 
(1) Exposing 
(2) Staging-out 
(3) Developing 
(4) Intensifying 
(5) Gumming 


4. Transfer plates 


a. Gelatin-silver-emulsion 
b. Silver-diffusion 


c: Electrostatic dry transfer 


5. Repairing plates 


PRESSWORK 
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Basic principles 


1. Grease and water do not readily mix 
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a. Imaged plate area 


(1) Attracts ink 
(2) Repels water 


b. Clear plate area 


(1) Receptive to water 
(2) Repels ink 


c- A balance of ink and water 
2. The image transfer 


a. The transfer (offset) of a positive image from the plate to a 
reversed image on the intermediate cylinder 


b. The transfer (offset) of a reversed image on the blanket cylin- 
der to a positive image on the paper 


B- Historical sketch 


1. Alois Senefelder 

2. Stone lithography 

3. Early presses 

4. Currier and Ives 

5. Daguerreotype pictures 

6. Early negatives 

7. The halftone screen 
Photo-offset lithography 


C. Offset press fundamentals 
1. The major systems 
a- Dampening system 


, (1) Fountain solution 
(2) Moisture control 
(3) Moisture rollers 


(4) Roller composition and covers 
b. Inking system 


(1) Ink fountain 
(2) Ink control 
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(3) 


Itsk rollers 


(4) Roller composition 


c. Combination ink - water delivery system 


d. Main printing unit 


(1) Three cylinder design 


(2) 


(a) Plate cylinder 
(b) Blanket cylinder 


(c) Impression cylinder 
Two cylinder design 


(a) Plate-impression cylinder 
(b) Bianket cylinder 


e. Feeder unit 


(1) 


(2) 


Friction feed 


(a) Rubber feed rollers 
(b) Stock-height guide 
(c) Stop fingers 


Vacuum feed 


(a) Blower motor and blast tubes 
(b) Vacuum motor and sucker feet 
(c) Stock-height guide 

(d) Pull-out rolls 

(e) Doubles-eliminator 


f. Register board 


(1) 
(2) 
(3) 
(4) 
(5) 


(1) Ejector rollers and stripper strap 
(2) Chain delivery and receding stacker 


Conveyor tapes 
Skid wheels 
Jogger 

Stop fingers 


Forward feed rollers 


Delivery system 
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D Moisture control 
1. Content of the moisture fountain solution 


a: Distilled water 


| b. Acid 
c: Other 

(| 2. Checking and maintaining the pH 
a. pH scale 


b. Litmus paper check 
E- Offset inks 
1. Requirements 


a. Non-enulsifying 


b, High resistance to breakdown 


2. Composition 


el “Geo. eee) ea 


a. Vehicle: linseed oil 
b. Pigment: usually from coal tar 


SE | 


c: Modifiers: control compounds 


AES 


3. Manufacture 


a. Preparing 


| b. Mixing 
c: Grinding 
Testing 
U 


e. Packaging 


Color mixing: basic colors required 


ae. 
= 


a- Yellow 


f b. Red 
c. Blue 
i d. Orange 
e. Green 
f- Purple 
= g- White 
h. Black 


ie Job black 

j- Halftone black 
3 

k. Metallic ink : 


ace 1. Water colors 
¥ >.» Terminology 


a- Viscosity 
b. Tack 

c. Opacity 

d. Permanence 


ty f. Fugitive 
g- Resistance 
h. Lakes 


6. Storing ink 
ii F. Maintenance 
- 1. Cleanup 


a. Inking system 


3 b. Moisture system 
2. Roller care and storage 


oo a: Rubber rollers 
b. Covered rollers 
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| 
| 
| 
| 
| 
| 
' — e: Transparency 
: 
| 
| 


ri ar ; 
i 3. Lubrication 
a. Vacuum and air filters 
= b. Bearings : 
sna : 
Bt c. Others 
E | 
| G. Troubleshooting 
Ei 
o 1. Poor copy 


t 
is b. Scumming 
zs. Cc. Too dark 


d. Blurred copy 
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VI. 


e. Streaks 

£. Uneven printing 

2. Pressure checks 

a- Form roller pressure 

b. Plate-to-blanket pressure 
c- Blanket-to-impression-cylinder pressure 
d. Pullout roll pressure 

e. Forward feed roller pressure 
£. Skid wheel pressure 

3. Additional checks 

a- Ink 

b. Moisture 

c. Glazed rollers 

d. Stripping of rollers 

e. Other 

BINDRY 
A. Paper 
1. Requiremencs 

a. Affinicy for ink 

b: Resistance to breakdown 

c- Flat surface 

d: Line- and fuzz-free 

2: Pulp: raw material for paper 


a- 


Kinds of pulp 


(1) Mechanically-ground wood 
(2) Old paper 

(3) Chemical wood 

(4) Rag 

(5) Corton 


Process of making paper 


(1) Reducing to fiber 
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(2) Beating 
(3) Refining 
(4) Sizing 
(5) Loading 
(6) Forming 


i 
- 3 
| 
Ls (7) Calendering j 
oo (8) Packaging 
_ 3. Terms i 
“e a. Ream | 
5 jl s b. Package 
z us c. Piece 
7 or d. Sheet 
i - e. Felt side 
a f. Wire side 
| ; g- Grain 
. h. Basis (substance) 
ri i. Weight 
— j- Coated 
? 4. Testing the direction of grain 
|. 5. Paper cutting 
i a. Equipment 
bs. j 
7 (1) Manual 
| (2) Power 
i 
b. Figuring pieces from a sheet i 


eae 6. Controlling stretching and shrinking of paper 
B. Jogging 


1. Hand methods 
2. Mechanical methods 


Per ere er ey ee 


C. Gathering and collating 


1. Distinguishing gather from collate 
2. Hand methods 
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4 3. Mechanical methods 3 
: a> Semiautomatic 
F b. Automatic 
| - ! 
| D. Stapling, stitching, and sewing , 
4 | 
E es 1. Stapling 
ef J 
@ | 2. Stitching (metal wire) 
{ 
| os 3. Saddle stitching 
| 4. Sewing (cord or string) 


1 


E. Punching and drilling holes 


F. Folding, scoring, slitting, and serrating 
G. Padding 


; VII. COMPREHENSIVE PROBLEM 
: | 
a A. Receiving the job order 
| B. Estimating supplies 
Fi Y 2 
Ei C. Planning layout 
P| So D. Composing 
/ | E. Shooting line work and halftones : 
l io F. Making the plate | 
| G. Production running | 
| H. Binding 
i : 
| , 
| | 
E | E 
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z 
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Lopatecki, Eugene de. Advertising Layout and ography, rev. New York: The 
Ronald Press Company, 15 East 26th Street, 1935. 


Lush, Clifford K. Junior Letterpress and Lithography. Peoria, Illinois: Charles 
A. Bennett Co., Inc., 809 West Detweiller Drive, 1963. 
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Makarius, Theodore F. Operation of the Offset Press. Irvington, New Jersey: 
American Graphic, Inc-, 451-453 Coit Street, 1955, 


Maurello, S. Ralph. How to Do Pasteups and Mechanicals. “New York: Tudor 
Publishing Company, 1960. 


Missouri Curriculum Materials Laboratory. Offset Lithography: A course of 
Study designed for cooperative part-time students. Columbia, Missouri: 
Department of Industrial Education, University of Missouri, 103 Indus- 
trail Education Building, 1964. Reprint 1967. Spiral bound. 


- Printing: A couse of study designed for cooperative part- 
time students. Columbia, Missouri: Department of Industrial Education, 
University of Misso-ri, 103 Industrial Education Building, May 1963. 
Spiral bound. Also a Key to Questions. 


| New Jersey Curriculum Laboratory, Vocational Division. Major Apprenticeable 
Trades in New Jersey, Vol. 1- New Brunswick, New Jersey: Curriculum 
: Laboratory, Vocational Division, Department of Education, 1961. 


North Carolina Division of Vocational Instruction. Printing, Course No. 786.1 
and 786.2. Trade Preparatory Training Curriculum Guide Series. Raleigh, 
| North Carolina: Division of Vocational Education, Department of Public 
Instruction, 1967. 


North Carolina Division of Vocational Instruction. Photography, Course No. 
786.5 and 786.6. Trade Preparatory Training Curriculum Guide Series. 
Raleigh, North Carolina: Division of Vocational Education, Department 
of Public Instruction, 1966. 
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Ohio Instructional Materials Laboratory. Occupational Training Plans for Use 
in Cooperative Programs. Columbus, Ohio: Instructional Materials Labora- 
tory, The Ohio State University, 1885 Neil Avenue, 1954. 


Paschel, Herbert P. The First Book of Color. New York: Franklin Watts, Inc., 
1959. 


Pennsylvania, Altoona School District, Secondary Curriculum Office. Printing in 
the Senior High School. Secondary Curriculum Studies. Altoona, Pennsylvania: 
Secondary Curriculum Office, Altoona School District, 1960. Spiral bound. 
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Polk, Ralph W., and Edwin W. Polk. Elementary Platen Presswork, rev. Peoria, 
Illinois: Charles A. Bennett Co., Inc., 809 West Detweiller Drive, 1965. 


q . The Practice of Printing, rev. ed. Peoria, Illinois: Charles 
F A. Bennett Co-, Inc., 809 West Detweiller Drive, 1964. Also Elementary Print- 
ing Job Sheets by Ralph W. Polk, 1966. 


4 . The Practice of Printing: Letterpress and Offset, rev. ed. 
i Peor..;, Illinois: Charles A. Bennett Co., Inc. 809 Detweiller Drive, 1964. 
Also Elementary Printing Job Sheets by Ralph W. Polk, 1939. 


Sayre, I. H. Photography and Platemaking for Photo-Lithograph*, rev. and en‘z. 
: Chicago: Lithographic Textbook Publishing Company, 30 W. Washington, 1967. 
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The Single Color Offset Press, rev. Chicago: Lithographic 
Textbook Publishing Company, 30 W. Washington, 1955. 


Seal, J. B. Fundamentals of Printine Presswork. Chattanooga, Tennessee: Kirk- 
mand Technical High Sckool, 1959. In‘ormation, assignment, and operation 
sheets for letterpress, in a binder. 


, and W. &. Haynes. Introduction to Commercia} Bindery Work. 
Chattanooga, Tennessee: Kirknan Technical High School, 1964. Information, 
assignment, and operation sheets for letterpress, in a binder. 


- Printing Presswork. Chattanooga, Tennessee: Kirkman Techni- 
cal High School, 1963. Information, Assignment, and operation sheets for 
letterpress, in a binder. 


Stemp, Lillian. Safety Manual for the Graphic Arts Industry. National Safety 
Council and Education Council of the Graphic Arts Industry, Inc., 1956. n.p. 


Taylor, Jack W. "Rule of Thumb" Test of Printing Papers. Tulsa, Oklahoma: 
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Craftsman Publishing Company, 1315 East 20th Street, 1951. 


Technical and Educational Committees of the National Association of Printing Ink 
Makers: Printing Ink Handbook. New York: National Association of Printing 
Ink Makers, Inc., 1440 Broadway, 1958. 


Texas A. and M., Engineering Extension Service. Printing Trades: Suggested 
Basic Course Outline. College Station, Texas: Texas A&M, 1958. Spiral 
bound. 


Texas ~ Industrial Education Department. The University of Texas. Printing: 
Supervised Study Guide, rev. ed. Texas Trade and Industrial Education 
Series. Austin, Texas: The University of Texas, Division of Extension, 
Industrial Education Department, March 1962. Paper bound. Also Unit Tests. 


U.S. Bureau of Naval Personnel. Lithographer 1&C, rev. Navy Training Course, 
NAVPERS 10454-A. Washington: Burea of Naval Personnel, 1966. 


U.S. Department of Defense. Office Copying Processes and Equipment. MIL- 
HDBK-153- Department of Defense, 1966. Stapled sheets. 


U.S. Government Printing Office. Layouts for Imposition, 2nd ed. ‘Washington, 
D-C-: U.S. Government Printing Office, June 1957. Spirai bound. 


U.S. Government Printing Office. 100 GPO Years 1861-1961: A History of United 
States Printing. Washington: U.S. Government Printing Office, 1961. 


U.S. Government Printing Office. Theory and Practice of Bookbinding, rev. GPO 
Training Series- Washinton: U.S. Government Printing Office, 1962. 
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Quantity Item 


1 


15 


1 each 
(7-,9-,10-, 
12-point) 
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EQUIPMENT LIST 


Offset press, 17 x 22; pinbar clamp, chrome-plated cylinders; pump 

and drive motor(s) minimum of 3/4 hp (total), 60 cycle, 120v, 

1l-phase; 3500-5500 iph running capacity; vacuum feed; chain delivery; 
spray gun attachment; double sheet eliminator; 2 work lights, one over 
cylinders, one in chain delivery 


Offset duplicators, 11 x 17; pinbar clamp; chrome-plated cylinders; 
pump and drive motor(s) minimum of 3/4 hp (total), 60 cycle, 120V, 
l~phase; 3400-8400 iph running capacity; vacuum feed; chain delivery; 
Spray gun attachment; double sheet eliminator; 2 work lights, one 
over cylinders, one in chain delivery 


Offset duplicator, 10 x 15; pinbar clamp; chrome-plated cylinders; 
pump and drive motor(s) minimum of 1/2 hp (total), 60 cycle, 120v, 
l-phase; 3400-8400 iph running capacity; vacuum feed; friction- 
roller delivery; 8600 iph 
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NOTE: Recommend one machine of each major manufacture 


Camera, process; vacuum film holder, 16" x 20"; ground glass gradu- 
ated in inches, 16” x 20"; one Diece bellows, supported; multi-ele— 
ment, color corrected lens with 200% enlargement and 20% reduction; 
21 x 25, glass covered copyboard with rotating and tilting features; 
manual iris diaphragm control; shutter control ~o include foot switch, 
lamp contactor, and electric timer; with 4 quartz-iodine lamps, 1500w; 
115v, 60 cycles, single-phase, a-c current 
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Quartz~iodine lamps, replacement; for above camera 


Composing machines, keyboard; differential letter spacing; variable 
line spacing; carbon ribbon; replaceable type fonts (elements) with 
7-12 point range; electric, 115v, 60 cycle, single-phase, a-c cur- 
rent; with coders for keyboard 


Type fonts (elements); serif, san serif, gothic; italic, regular, 
bold 


Ruling fonts 
NOTE: Recommend one composing machine of each major manufacture 


Typewriter stands and chains for the above composers 


Line composer, photographic; 6- to 84-point type size; single line 
composer acceptable, multiple line composer preferred; equipment 
preferred which will enlarge, reduce, and/er slant type font 
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2 sets 
(8 pieces ea.) 


3 kits 
{7 pens ea.) 


2 sets 
6 kits 


3 dozen 
assorted 


3 


Light tables; for layout and stripping; minimum glass area 24 x 36"; 
60 watts of fluorescent lighting; graduated scales, both horizontal 
and vertical; steel T square for each table, 36"; 110-v, 1l-phase, 
60-cycle, a~c current; each table with a stool which has a back 


Light tables for layout and stripping; tilt-top; minimum glass area 
20 x 30"; 60 watts of fluorescent lighting; graduated scales, both 

horizontal and vertical; steel! T square for each table, 36"; 110-v, 
l-phase, 60-cycle, a-c current; each table with a stool which has a 
back 


Tables or stands for the above light tables 


Light table, precision; for layout and stripping; minimum e@lass area, 
30" x 42"; horizontal and vertical straight edges, steel, geaririven, 
vernier spacing mechanism; minimum 60 watts of fluorescent lighting; 
110-v, l-phase, 60-cycle, a-c current; mounted on stand with drawers; 
with a stool which has a back 


Triangles, plastic; 30-60°, 10" 
Triangles, steel; 30-60°, 10" 
Triangles, plastic; 45°, 10" 
Triangles, steel; 45°, 10" 
Scales, steel; level edges; 18" 


French curves; plastic; assorted sizes 


Ruling pens; one each of the following sizes: 00, 0, 1, 2, 
2-1/2, 3, 4; with handle, ink bottle, cleaner bottle, in a 
box 


Needle points 


Knives; for layout and stripping; one with fixed head, one 
with swivel head; both with replaceable blades 


Artists brushes, camels hair 


Magnifying glass_s, clamp-on type; 4-1/2 diameter; 24" 
flexible arm 


Magnifving glasses; floor-model; 4-1/2" diameter; 24" 
flexible arm 


Galley cabinet; for pressure lettering storage; single tier; 25 
galleys, 8-3/4 x 13" 


Cutting board; for paper; 24"; maple board, 1/2" scoring; with 
safety guard 


Wax coater, electric; 110-v, l-phase, 60-cycle, a-c current 
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Developing sink; temperature control; non-corrosive work areas; 
sink area must be large enough to hold three 18 x 24" trays 


Viewing unit; minimum glass area 18 x 24"; unit may be combined 
with developing sink 


Safelights; for darkroom; one amber, one red, one green; i5 watt, 
110-v 


Platemaker or exposure cabinet: carbon-are light or equal; minimum 
20 «x 26", vacuum frame; flip-top design preferred; 220-v, 1l-phase, 
60-cycle, a-c current 


Plate sink; 20" x 26" working area; with flushing line 
Paper cutter; power; 30-1/2 cutting width; 2 hand safety control; 
220-v, l-phase, 60-cycle, a-c current 


Paper folding machine; 17" x 22"; 2 front and 3 side folds; vacuum 
feed; perforating and scorins heads; stripping fingers; 119-v, 
l-phase, 60-cycle, a-c current 


Stitcher, wire (stapler) power; for both side and saddle stitching; 
range up to 3/4"; 110-v, l-phase. 60-cycle, a-c current 


Paper drill, power: foot-pedal-operated, automatic trip gage: capa- 
city 2", 1/8-1/2" drill; to include electric switch, 24 assorted 
drills, 36 drill blocks, 2 sharpeners, slitting-slotting-and-round- 


corner attachments, straight knives (1/8, 1/4, 7/16"); 110-v, 1-phase, 


60-cycle, a-c current 


Cabinet; for unexposec plate and film storage; light-right; 17 x 22"; 
may be built-in to darkroom 


Hand numbering stamp; 1/4"; adjustable for repeat, duplicate, and 
consecutive numbering 


Paper punch, 3 hole; for up to 8-1/2" x 11" stock; adjustable 
Padding press; hand-operated screw; 18" wide 


Storage cabinets, exposed offset plate-> for standard size plates: 
10 x 15", 11 x 17", 17" x 22"; with hangers 


Punch, plastic ring binding; manually operated 
Binder, plastic ring; manually operated 
NOTE: punch and binder may be ordered as a single unit 


Tables, utility work; 30w x 901 x 30"h; laminated maple top; with 
steel legs and storage shelves 


Gathering racks 


Tape dispensers 
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SUPPLIES LIST 


the quantity and nature of printing jobs selected for training by the in- 
structor are the factors which determine the supplies needed. The list which 
follows suggests typical items. 


Quantity Item 
Brushes: artists camel hair; assorted sizes 
Blanket, offset: rubber, in sizes for each type duplicator or press 
Cement: rubber (with thinner); padding 
Chemicals, darkroom: developer, scop-bath, fixer, dryer 
Erasers: art gum; ruby; offset-master 
Film, darkroom: in sizes to fit camera and work planned 
Hand cleaner: oil~emulsifying-type; abrasive soap; mild soap 
Ink, offset: job black, halftone black, opaque white, transparent 
white, red, green, blue, yellow, varnish; india ink for drafting and 


w layout 


Lubricants: gear grease, light oil, and others as recommended by 
equipment manufacturer 


Masking and stripping paper 


Plates, offset: paper masters, acetate masters, and aluminum plates 
to fit duplicators and presses ordered 


Pencils: 4H, 2H, F, B; reproducing; non-reproducing 
Pens: reproducing, with refills 

Pressure lettering: a range of fonts, and point sizes 
Paper, wrapping: for packaging completed jobs 


Stock: card stock, paper, onionskin, etc; a range of sizes, colors, 
textures and other characteristics 


Sponges: for developing and cleaning plates 
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Solutions for plate making and preserving: etch; gum preservative; 
laquer; desensitizer 


Solutions for the offset process: blanket cleaner; deglazer; _>suntain 
concentrate; pH (litmus) paper; spray fix 


Tape: drafting; dummed wrapping; transparent; lithographic opaque 
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are to prepare trainees to (1) solve mathematics problems involved 
in electronic work, (2) read, interpret, and use electronic 
drawings, and (3) understand and make practical applications of the 
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understand the philosophy, objectives, and requirements of the 
program and meet state teacher certification requirements, Students 
should have a high school education or maturity as needed to profit 
from training and have satisfactory scores on the General Aptitude 
Test Battery B-359, Suggestions for teaching the course, a list of 
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facilities are inctuded, (HC) 


2 


MECHANIC, ELECTRONIC (INDUSTRIAL) 


A Suggested Guide 
for a Training Course 


U.S. DEPARTMENT OF HEALTH, EDUCATION AND WELFARE 


Office of Education 


IS. se si . oa mn a, ae Be 


. U.S. DEPARTMENT OF HEALTH. EDUCATION & WELFagt 
OFFICE OF EDUCATION 


THiS GOCUMINT HAS SEEN REPROOUCED EXACTLY AS RECEIVED F20M THE 
PERSON OR ORGAIMZATION ORIGINATING 17. POINTS OF VIEW OR OPIKIONS 
STATED £0 OOF WECESSARTY REPRESENT OFFICIAL OFFICE OF EDUCATION 
PODTON OR POLICY. 


, MECHANIC, ELECTRONIC (INDUSTRIAL), 
D.O.T. Occupational Code 5-83.444, 
Suggested Guide tor a Training Program , 


U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
John W. Gardner, Secretary 
Office of Education 
Harold Howe Hf, Commissioner 


Manpower Development and Training Program 


Pom ACR ANE bade ald AL ae rds 


Nain cedntante dl te Ra A nee ay Deda teers Ms 


= ear 


FOREWORD 


There has been a tremendous growth and development in the practical applications 
of electronics in recent years. Industry is making increasing use of electronics in the 
development of modern technological jaivopenencs in methods of production. This 
has created a demand for mechanics who are qualified to install and service electronic 
apparatus and equipment. 

This suggested guide has been developed for use by administrators and teachers 
in organizing courses and developing course content for programs designed to prepare 
individuals for employment as electronic mechanics. It was prepared under contract 
for the Division of Vocational and Technical Education by the Instructional Materials 
Laboratory, Tzxade and Industrial Education, The Ohio State University, under the 
direction of Dr. Robert M. Reese, Department Head, Trade and Industrial Education 
Services, and W.F. Stover, Consultant, Instructional Materials Development. 

Appreciation is eawsuued to W.W. Chambers, Lima, Ohio, a former vocational 
teacher, teacher educator, and local supervisor of trade and industrial education, for 
the preparation of the content of this guide; and to the following persons who served as 
consultants in developing and reviewing the content: C.H. Ayers, Electronics 
Instructor, Lima Senior High School, Lima, Ohio; and H.K. Omer, Electronics 


Engineer, Westinghouse Electric Corporation, Lima, Ohio. 


ee 


en ae 


eee tee ee ee ee 


The sequence of units may be changed to meet local needs and requirements. 

This flexibility of content makes possible its use for initial development of untrained 
persons and also for upgrading and retraining workers already employed. 

A stygested list of texts and references, training aids, equipment, tools, supplies, 
sources for purchase of . .me, and a floor plan of a suggested facility has been includ d 
to assist administrators end teachers in organizing new courses. The aSsistance 
of local advisory groups should be sought for guidance in selecting equipment which 
will best serve the local conc‘tions. Modification of the suggested shop layout should 
follow advisory committee recommendations. 

tne increased applications of €i+ .: nic principles to industry will probably 
continue at a high rate. This will assure a continuing demand for well-trained 
mechanics. Trade extension classes for workers in this field should expand to 


keep pace with the demand. 


Walter M. Arnold 

Assistant Commissioner 
for Vocational and 
Technical Education 
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TRAINING PROGRAM FOR MECHANIC, ELECTRONIC (industrial) 


General Plan for the Course 

The following suggestions are for training persons who are to become industrial 
electronic mechanics. 

Teachers must adjust and adapt the suggestions in this guide to the needs of 
the particular group they are teaching because the duties of the electronic mechanic 
may differ from industry to industry, and the trainees will vary in education, 
experience and ability. in addition to having firsthand information concerning job 
requirements, the teacher must secure as much information as possible about the 
trainees. The specific objectives, teaching methods, and time allotted to each 


aspect of the training can then be adjusted to the local situation and to the trainees. 


Job Functions 

The industrial electronic mechanic repairs electronic equipment such as computers, 
industrial controls, transmitters, antennas, and servomechanisms following 
blueprints and manufacturers’ specifications and using hand tools and test instruments; 
tests faulty equipment and applies knowledge of fundamental operation of electronic 
units and systems to diagnose cause of malfunction; tests electronic components and 
circuits to locate defects using instruments, such as oscilloscopes, signal generators, 
ammeters, and voltmeters. He replaces defective components and wiring and adjusts 


mechanical parts using hand tools and soldering iron; aligns, adjusts, and calibrates 
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equipment according to specifications; calibrates testing instruments; maintains 


records of repairs, calibrations, and tests. 


Program Objectives 


To prepare trainees: 


1. To solve the mathematical problems involved in electronic work. 

2. To read, interpret, and use electronic drawings, symbols, and diagrams 
and to do simple sketching and drawing. 

3. To understand and make practical application of the fundamentals of 

electricity. 

: 4. To understand and make practical application of the fundamentals of 
electronics. 

>. To understand and make practical application of the fundamentals of 


electronic and magnetic controls. 
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It is suggested that the teacher review carefully the "Criteria for Evaluating 


Trainee Readiness for Employment” (see page 23) prior to developing plans for 


oe 


teaching this course. The criteria will be useful throughout the course in setting 


up specific objectives, providing learning experiences, and making periodic evaluations. 


Teacher Qualifications 

A qualified teacher for this course is one who satisfactorily meets all the 
requirements for a State vocational trade and industrial education teaching certificate. 
He must understand the educational philosophy, the objectives and specific requirements 
that characterize this program. He must be flexible cnough to adjust the course to the 


needs of the individuals enrolled and the occupation they are preparing to enter - 


Trainee ifications 


from the training. Graduation from a vocational course in electricity would be most 


Service General Aptitude Test Battery B-359. He must have the patience to do very 


tedious work and the ability to perform the math problems involved. 


Length of Course and Course Units 


A basic course of approximately 2000 hours is suggested for the training. It 


A trainee should have a high school education or such maturity as needed to profit 


desirable. He should be required to make a satisfactory score on the U.S. Employment 


is further suggested the course be taught 8 hours a day, 5 days a week, for 50 weeks. 


In all probability, much outside study will need to be done in order to complete the 


course in the time suggested. The following suggested time in hours for each of 


the units can be used as a guide for planning a course to meet trainee and employer 


needs. 
Course Unit Title 
, i: Oriertation to the Occupation of Mechanic, 
: Electronic (Industrial) 
if. Basic Mathematics for Electronics 
ii. Electrical and Electronic Drawing, Symbols, 
and Diagrams 
IV. Fundamentals of Electricity 
V. Fundamentals of Electronics 
Vi. Fundamentals of Electronic Controls 
Vil. Fundamentals of Magnetic Controis 
Total 
3 


180 
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Course Unit I 


ORIENTATION TO THE OCCUPATION OF MECHANIC, ELECTRONIC 
(Industrial) 


Suggested Training Time 10 Hours 


To orient trainees to the development, nature and scope of the present-day 
electronic industry . 

To provide trainees with an understanding of the importance of the occupation 
of electronic mechanic. 

To assist trainees in a realization of the technical knowledge and manipulative 
skill required for successful employment as an electronic mechanic. 


Objectives 
H 
| 
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z Unit Outline 


A. Orientation 


i. The history and background of the development of the electronic industry 

2. The importance of the occupation of an industrial electronic mechanic 
to present-day industry. 

3. The necessity of knowing the safety precautions peculiar to the electrical 
trade and the importance of observing them at ali times. (See page 27 for 
suggested teaching aids. 

4. The importance of acquiring the technical knowiedge and the development 
of manipulative skill in the use of the tools and equipment in the analyzing 
and servicing of electronic equipment. It is suggested that the use of tools 
should be taught and required during the shop periods. 

5. The job opportunities and promotion possibilities in the electronic industry. 
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B. Trainees Requirements 


1. Have the patience and ability to correctly analyze electronic faults and to 
plan and execute an efficient approach to their successful solution. 

2. Have the ability te make the necessary mathematical calculations. 

3. Have the ability to read, interpret and make wiring diagrams, etc. 

4. Are able to keep records. 

5. Are able to work well with their fellow employees. 

6. Know local, state, and national codes regarding electrical work. 


C. Unit Achievement Test 


Course Unit 1 


BASIC MATHEMATICS FOR ELECTRONICS 


Suggested Training Time 180 Hours 
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It is suggested this unit be taught two hours each day until completed. 


Objectives 


To provide trainees with a general review of arithmetic. 
To teach trainees to understand and use the basic fundamentals of mathematics in 
its application to the solution of electronic problems. 
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Unit Outline 
A. Arithmetic 


Addition : 
Subtraction i 
Multiplication 
Division 

Common fractions 
Decimal fractions 
Square root 


a: B. Algebra 


ON Ol im Go NS ke 


1. General numbers 

2. Addition 

3. Subtraction 

4. Multiplication 

3. Division 

6. Factoring 

7. Fractions 

8. Equations 

9. Fractional equations 
10. Simultaneous equations 
11. Exponents and radicals 
i2. Quadratic equations 
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Functions 
2. Solution of right triangles 


3. Periodic functions 


l. 


C. Theslide rule - powers of ten 
G. Logarithms - applications 
H. Unit achievement test 


D. Trigonometry 
E. Elementary plane vectors 
F. Vector algebra 
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Course Unit Hi 


ELECTRICAL AND ELECTRONIC DRAWING, SYMBOLS, AND DIAGRAMS 


Suggested Training Time 50 Hours 


it is suggested this unit be taught one hour each day until completed. 


Objectives 


To teach trainees: 


1. 
2. 
3. 
4. 
3. 
6. 


The techniques involved in orthegraphic projections and pictorial drawings . 
To make simple free-hand sketches. 

The importance of and ability to do lettering. 

To have a working knowledge of electrical and electronic symbols. 
To correctly interpret wiring and schematic diagrams. 

To do the electrical drawing for building plans. 


Unit Outline 


A. Orthographic projections 


1. 
2: 


3 
4. 


Two-view drawings 
Three-view drawings 
Auxiliary views 
Sectional views 


B. Pictorial drawings 


A 
Zs 
3. 
4. 
2. 


lsometric 
Oblique 
Dimetric 
Perspective 
Sectional views 


C. Free-hand sketching 


i. 
2. 


3. 
So 


Making horizontal lines 
Making vertical lines 
Making curved Lines 
Making circles 
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D. Lettering 


i. 


Types 

a. Making vertical capital letters 

b. Making vertical lower case letters 
c. Making inclined capital letters 

d. Making inclined lower case letters 


. Numbers 


a. Making vertical numbers 
b. Making inclined numbers 
c. Making fractional numbers 


E. Symbols 


1. 


3. 
6. 


I 


li. 
i2. 


Battery 

a. Single cell 
b. Multi-cell 
Capacitor 

a. General 

b. Variable 

c. Shielded 


. Contact 


a. Open 

b. Closed 

c. Electrically operated single-pole with series blowout coil 
Chassis and ground 

Relay coil 

Resistor 

a. General 

b. Variabie 

c. Tapped 


. Switch 


a. Single-throw, open and closed 

b. Double-pole, doubie-throw 

c. Push-button 

Transformer 

a. General 

b. General with magnetic core 

c. General with one winding having an adjustable inductance 
d. Current transformer with polarity marking 
Mechanical linkage 

New device symbols 

Electron-tube 

Transistor 
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Wiring and schematic diagrams 


1. Types . 
a. Point to point 
b. Highway 
c. Airlane or base line 
2. External - interconnection 
3. Cabling 
4. Panel or chassis 
3. Block 
6. Electronic schematic 
7. Industrial electronic 
8. Electric power drawing 


. Electrical drawing 


1. Simple wiring diagram - one-story 

2. Wiring symbols on 2 simple floor plan 

3. Electrical plan for a small building 

4. Fixture schedule and legend 

3. Electrical rise diagram for a three-story building 


Unit achievement test 


Course Unit [IV 


FUNDAMENTALS OF ELECTRICITY 


Suggested Training Time 780 Hours 


It is suggested that the training in this unit be divided into 620 hours of 
classroom lecture, demonstration and discussion, and 160 hours of practical 
shop experience. 


Objective 


To teach trainees to have a working knowledge of the fundamentals of electricity 
as a prerequisite to the fundamentals of electronics. 


Unit Outline 
A. Introduction 


History of electricity 
Electron theory of electricity 
Conductors and insulators 
Terms and definitions 
Sources of electricity 

The closed circuit 

a. Potential 

b. Current 

c. Resistance 


AW hm & N= 


B. DC circuits 


a. Simple circuits 

b. Practical units 

c. Power 

Series circuits 

Kirchhoff's law 

Parallel circuits 

Series - parallel circuits 
Coefficient of resistance 
Superposition theorem 
Thevenin's theorem 


, 1. Ohm's law 
| 
| 
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C. AC circuits 


I. 
2. 


Faraday's law 

Sine wave power gwneration 
a. Sine wave voltages 

b. Sine wave currents 
Linear circuit elemeats 

a. Resistor 

b. Inductor 

c. Capacitor 

Inductive reactance 
Capacitive reactance 
Impedance 

Simple resistive circuits 
Simple inductive circuits 
Simple capacitive circuits 
Resistive - inductive circuits 


- Resistive - capacitive circuits 
- R-L-C circuits 


Series resonance 


. Parallel resonance 


Real and apparent power 


- Polyphase circuits 


D. DC machines 


1. 
Zs 
3. 


6. 


Physical description 


Electromechanical energy conversion principles 


Characteristics of DC motors 
a. Shunt 

b. Series 

c. Compound 
Characteristics of DC generators 
a. Shunt 

b. Series 

c. Compound 


. Performance of DC machines 


Applications of DC machines 


E. AC machines 


1. 


Single-phase transformers 
a. Construction features 
b. Principle of operation 

c. Effect of core saturation 


11 


a. 
b. 
c. 
d. 
e. 
f. 


. Equivalent circuit 


Fundamental transformer constants 


. The open circuit test 
. The short circuit test 


Voltage regulation 


. Polyphase transformers 


Two-phase transformers 
Three-phase transformers 
Wye-wye transformation 
Delta-delta transfor mation. 
Wye-delta transformation 
Open delta transformation 


special purpose transformers 


a. 
b. 
c. 
d. 


Instrument transformers 
Potential transformers 
Current transformers 
Auto transformers 


Polyphase induction machines 


a. 
b. 
c. 
d. 


e. 
a 


» ¢ 


g. 
h. 


introduction 2nd physical description 
Rotating field principle 

Production of torque 

Equivalent circuit 

Circuit constants 

Performance characteristics 

(1) Starting 

(2) Operating 

Measurement of induction motor constants 
Speed control 


Synchronous machines 


. Introduction and physical description 
- The elementary AC generator 
. Revolving field 


Single-phase windings 

Three-phase windings 

Generation of harmonics 
Distribution factor 

Pitch factor 

Performance characteristics 

(1) No-load saturation curve 

(2) Short circuit saturation curve 
(3) Construction of load saturation curves 
(4) Torque angle characteristics 
(5) Parallel operation of generators 
(6) Starting of synchronous motors 
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(7) Synchronous motor characteristics 


6. Single-phase motors 
a. Introduction 


b. Single-phase induction motor 


(1) Cross-fieid theory 
(2) Revolving field theory 
c. Capacitor motors 
d. Universal motors 


e. Applications of single-phase motors 


F. Instrumentation 


Introduction 

D'Arsonval galvanometer 
DC ammeters 

DC voltmeters 

Ohm meters 

Wheatstone bridge 
Iron-vane instruments 
Dynamometer instruments 
Thermocouple instruments 
AC bridges 

11. Watt meters 

12. Recording instruments 
13. Shunts 


G. Magnetic circuits 
Magnetism 


Magnetic circuit relations 
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pected 


Magnetic potential gradient 
Flux density 

Air gaps 

Magnetization curves 
Saturation 

Series magnetic circuits 
Branched magnetic circuits 
11. Hysteresis 

12. Permanent magnetics 

13. Flux leakage 


H. Unit achievement test 
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Ohm's law of magnetic circuits 
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Course Unit V 


FUNDAMENTALS OF ELECTRONICS 


Suggested Training Time 600 Hours 


it is suggested that the training in this unit be divided into 300 hours of 
classroom lecture, demonstration, and discussion and 300 hours of practical 
shop experience. 


Objective 


To teach trainees to have a working knowledge of the fundamentals of electronics. 


Unit Outline 
A. Introduction 


1. History of electronics 
2. Methods of electron emission 
3. Electron ballistics 


B. Vacuum tubes 


1. Diode 
a. Physical description 
b. Theory of operation 
c. Operation characteristics 
d. Ratings 
e. Applications 
2. Triode 
a. Physical description 
b. Theory of operation 
c. Operation characteristics 
d. Ratings 
e. Applications 
3. Other muiti-element tubes 
a. The tetrode 
b. The pentode 
c. Beam power tubes 
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C. Gas filled tubes 


i. Thyratron 
a. Physical description 
b. Theory of operation 
c. Operation characteristics 
d. Ratings 
e. Applications 
2. Ignition 
a. Physical description 
b. Theory of operation 
c. Operation characteristics 
d. Ratings 
e. Applications 
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D. Semi-conductors 


1. Selenium rectifiers 
a. Physical description 
b. Theory of operation 
c. Operation characteristics 
d. Ratings 
e. Applications 
2. Silicon diodes and rectifiers 
a. Physical description 
b. Theory of operation 
c. Cperation characteristics 
d. Ratings 
e. Applications 
3. Transistors 
a. Physical description 
b. Theory of operation 
c. Operation characteristics 
d. Ratings 
e. Applications 
4. Silicon controlied rectifiers 
a. Physicai description 
b. Theory of operation 
c. Operation characteristics 
d. Ratings 
e. Applications 
5. Zenier diodes 
a. Physical description 
b. Theory of operation 
c. Operation characteristics 
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d. Ratings 
e. Applications 


E. Filter circuits 


Simple R-C filters 
Simple R-1 filters 
Low-pass filters 
Band-pass filters 
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F. Power supplies 


1. Fypical power supply circuits 
a. Single-phase 
b. Three-phase 
c. Six-phase 
2. Power supply rating 
a. Input voltage 
b. Output voltage 
c. Output current 
d. Ripple frequency and voltage 


G. Amplifiers 


1. Voltage amplifiers 
a. Classification of amplifiers 
b. Simple single-stage amplifiers 
c. Equivalent circuits at low frequency 
d. Equivalent circuits at high frequency 
2. Audio-frequency power amplifiers 
Introduction 
Class “A” amplifiers 
Parallel operation of tubes 
Push-pull operation 
Class "B”" amplifiers 


ee 


H. Magnetic amplifiers 


1. General description 

2. Theory of operation 

3. Operation characteristics 
4. Applications 
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I. Feed-back controls 


1. Introduction 

2. Examples of closed-loo? servo systems 
3. The reference signal 

4. Effects of gain in circuit 

9. Effects of feed-back on stability 


J. Unit achievement test 
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Course Unit VI 


FUNDAMENTALS OF ELECTRONIC CONTROLS 


Suggested Training Time 260 Hours 


it is suggested that the training in this unit be divided into 170 bours of 
classroom lecture, demonstration, and discussion and 90 hours of practical 
shop experience. 


er mas th, 
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Objective 


To teach trainees to have a working knowledge of electronic controls and 
their practical application and use. 


Unit Outline 
A. Introduction 


B. Timing circuits 


1. R-C discharge circuits 

Zz 2. R-C charge circuits 

z= 3. Time-delay and time-constant calculations 
— 4. Synchronous timers 
—_— >. Thermal timers 


| C. Photoelectric devices 


2. Photoconductivity cells 
E 3 3. Photoemissive cells 
Ei 4. Photovoltaic cells 


. F 1. Applications 
D. Electronic control of resistance welders 
1. Basic principles of resistance welding 
= 2. Electronic control of heat 
: 3. Electronic timing control 
4. Energy storage welding 
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E. High frequency heating 


I. {nduction heating 


2. Dielectric heating 
3. Methods of generating high fre. ency current 
4. Vacuum tube oscillators 


F. Electronic control or motors and generat -s 
1. Control of armature and field voltages 
2. Saturable reactors 


3. Automatic speed regulators 
4. Automatic voltage regulators 


G. Light dimming control 


1. Reactor control of AC power 
2. Thyratron control of reactors 


3. Theater light dimming controls 


H. Unit achievement test 
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Course Unit Vil 


FUNDAMENTALS OF MAGNETIC CONTROLS 


Suggested Training Time 120 Hours 
it is suggested that the training in this unit be divided into 90 hours of 
classroom /ecture, demonstration, and discussion and 30 hours of practical 
shop experience. 
Objective 
To teach trainees to have a working knowledge,pf magnetic controls and their 
practical application and use in electronics. 
Unit Outline 
A. introduction 


1. Symbols 
2. Diagrams 


B. DC contactors and relays 


1. Physical description 

2. Operating characteristics 
3. Specifications 

4. Time delay relays 


‘. AC contactors and relays 


i. Physical description 
2. nerating characteristics 
3. Spe ‘fications 


D. DC control ci..-uits 


i. Motor starters 
2. Jogging 

3. Reversing 

4. Shunt .2id control 
5. Armature control 
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6. Protective devices 
7. Plugging 


E. AC control circuits 


1. Motor starters 


2. Jogging 
3. Reversing 


4. Plugging 
5. Protective devices 
F, Construction of control panels 
1. Types of construction 
2. Panel wiring 
3. Nema standards 
4. Draw-out controls 


G. Unit achievement test 
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TEACHING THE COURSE 


Planning the Lesson 


The best guide or lesson plan is, of course, one that has been prepared by the 


individual teacher, based on personal experience and manner of teaching. Although 
teachers differ in their ways of organizing and coordinating important parts of their 
presentations they agree that the purpose of a lesson is to provide effective and 
meaningful classroom and shop instruction. 

Written plans may be brief, but before the class starts the good teacher will 
know the following: 


1. The goals or objectives of the lesson -- the kind of learning desired. 


E | 
| 
} 


2. The outline and suggested time schedule for the lesson, including: 
a. An interest approach - method of introducing the lesson to 
obtain the interest of the erainges and direct their attention 
to the lesson's goals or objectives and to connect the lesson to 
knowledge already known by the trainee. 
b. Activities which involve the trainees in discovering new facts 
and principles, solving realistic problems, or practicing skills. 
c. A way to summarize the lesson -- to help trainees arrive at 
some valid conclusions and/or to evaluate the extent to which 
lesson goals have been achieved. 
3. The subject matter content -- the facts and principles or main ideas 
to be brought out in the lesson. 


4. The teaching materials and references to be used. 
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1. 


Suggested Teaching Aids 
In addition to the training facility, suggested textbooks and reference materials 


being used to teach the class, the course should be supplemented by: 


Providing a satisfactory demonstration table and equipment for the use 

of the teacher in the classroom. 

Having a representative from the American Red Cross visit the ciass 

to discuss and demonstrate first aid techniques and artificial respiration. 
Contacting the State industrial commission and division of safety and 
hygiene, for the use of safety films, charts, brochures, etc., as well 

as for a visit by one of their field men. 

Field trips to local and/or area industrial electronic establishments. 
Inviting local and/or area electronic personnel to discuss with the 
trainees the problems they are likely to encounter as electronic mechanics. 
Contacting the local library, board of education, and State department 

of education for visual aids they have in their respective libraries for 
educational purposes at little if any cost. 

Having a representative from the local fire department discuss and 
demonstrate tor the trainees the correct method of fighting electrical 


fires. 


Critexia for Evaluating Trainee Readiness for Employment 


The criteria for determining whether the trainee is ready for 


employment as an industrial electronic mechanic will pe quite largely the trainees’ 


2.G 
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ability to quickly and correctly analyze electronic faults and to efficiently repair 
them. Understanding of human frailties and needs and insight into how to provide 
the various services required by empleyers are of such importance that every 
attempt should be made to evaluate trainee progress. 

The use of various evaluative devices is necessary for the teacher and the 
trainee to accumulate objective information about the growth of the trainee. The 
following attributes and competencies need to be developed or strengthened during 
the training program: 

A. Personal qualities: 
1. Courtesy, friendliness, and tact in dealing with fellow workers 
2. Acceptable appearance -- good grooming for the job to be done 
3. Good personal habits in speech, mannerisms, cleanliness, and 
methods of work 
4, Mature judgment in a variety of situations 
5. Acceptable attitudes -- calmness and patience in disorganized 
situations, positive attitude toward work, . .d cooperativeness 
6. Understanding and assuming the role of the industrial electronic 
mechanic : 
B. Activities showing knowledge, understanding, and skills: 
1. Works effectively under supervision 
2. Demonstrates knowledge of electronic equipment maintenance and 


repair 
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. Understands and carries out instructions or directions of employer 

. Understands problems of supply and cost and proper methods of keeping 
records and accounts 

. Understands need for safety in work -- recognizes danger areas 

and follows necessary safety precautions 

. Knows action to take in an emergency 


. Uses tools and equipment properly and safely 


. Demonstrates ability to develop and follow a work plan or 


schedule 
. Demonstrates proper techniques and mett-ds of cleaning up 


work areas 
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TEXTBOOKS AND REFERENCE BOOKS 
(Class of 20 trainees ~ 1 instructor) 


Baer, Charles }. Electrical and Electronic Drawing. New York: 
McGraw-Hill Book Co., 1960 

Chute, George M. Electronics in Industry. New York: 
McGraw-Hill Book Co., 1965 

Cooke, Nelson M. Basic Mathematics for Electronics. New York: 
McGraw- Hill Book Co., 2nd edition 

National Electric Code. Fire Underwriters, National Board of. 1962 
Grob, Bernard. Basic Electronics. New York: McGraw-Hill 

Book Co., 1962 

Heumann, Gerhart W. Magnetic Control of Industrial Motors. 

New York, John Wiley & Sons, Inc. 1961 

Electronic and Electrical Fundamentals. Volumes 1,2,3,4,5, and 6. 
Philco Corporation. 


Student’s Laboratory Manuals for Electronic and Electrical 


Fundamentals. Volumes 1,2,3,4,5, and 6. Philco Corporation. 
instructor's Manuals for Electrenic and Electrical Fundamentals. 
Volumes 1,2,3,4,5, and 6. Philco Corporation. 

Siskind, Charles S. Electrical Machines, Direct and Alternating 


Current. New York: McGraw-Hill Book Co., 1959 
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TEXTBOOKS AND REFERENCE BOOKS (Cont.) 


Wellman, William R. Elementary Industrial Electronics. Princeton, 


New Jersey: D. Van Nostrand Company, Inc., 1957 


Reference Books 


4 


Fitzgerald, A.E. and Charles Kingsley, Jr. Electric Machinery. 

New York: McGraw-Hill Book Co., 1961 

Reference Data for Radio Engineers. International Telephone and 
Telegraph Corporation. 

Kiver, MiltonS. Transistors in Radio, Television and Electronics. 
McGraw-Hill Book Co., 1962 

Oldfield. R.L. The Practical Dictionary of Electricity and Electronics. 
American Technical Society, 1959 

Tang, K.M. Alternating Current Circuits. Scranton, Pennsylvania: 


International Textbook Co., 3rd edition 
SUGGESTED TRAINING AIDS 


Philco. Audio Visual Package. AN-1000. Fundamentals of 
Transistor Electronics 


Phiico. Coloz Code Wall Chart. LC-1 
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Appendix A 


SUGGESTED LIST OF 
EQUIPMENT 


Classroom Area 


ee a ee re 


bo bo bo 
a Om © 


Teacher's desk 

Teacher's desk chair 

Teacher's combination wardrobe and storage cabinet 

Filing cabinet 

Waste basket 

Chaikboard 

Chalkboard pointer 

Coat and hat rack for 20 trainees 

Tablet arm chairs 

Pencil sharpener 

Slide rules 

Notebook binders, 3 ring, 81/2" x 11” 

Electronics Fundamentals Units Complete - Item 1, Part number 463-4645, 
Phiico 

Panel vacuum tube multimeter - Item 27, Part number 463-4527, Philco 

Transistor lecture demonstration unit complete - Item 20, Part number 
463-4523, Philco 

Lecture demonstration unit complete - item 2, Part number 453-5132-1, Phiico 

Laboratory circuit analysis trouble shooting kit - Item 4, Part number 
40-8744, Philco 

Voitage regulator lecture demonstration unit - Item 5, Part number 
463-2528, Philco 

Industrial electronics demonstrator complete ~ Item 26, Part number 463-4720, 
Phiico 

Slide rule demonstratcr 


Wash and Restroom Area 


ee ee) 


Vater closet 

Urinal 

Lavatory 

Hot water tank 
Bradley wash fountain 
Drinking fountain 
Mirrors 

Waste baskets 


28 


SUGGESTED LIST OF 
EQUIPMENT (Cont. ) 


Paper towel dispensers 
Soap dispenser 
F. ‘st aid kit, complete 


Shop Equipment 


10 


10 


10 


10 


10 


20 
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Laboratory circuit analysis units complete - Item 29, Part number 


463-4760, Philco 


Transistor laboratory circuit analysis units complete ~ Item 21, 
Part number 463-4571, Phiico 
Laboratory circuit analysis units complete - Item 3, Part number 453-5105-1, 


Philco 


Voltage regulator laboratory circuit analysis units complete - Item 6, 
Part number 463-2530, Philico 
Distribution panel equipped to supply: 


Single phase 120 Voit - AC - 200 Amp. 
Three phase 220 Voit - AC - 150 Amp. 
120 Volt - DC - 150 Amp. 


Motor generator set rating 200 Amp. 

Work benches, 60" x 30" x 32” high with 1 3/4" laminated maple top. 
Each bench equipped to supply: 
0 - 120 Volt - DC - 10 Amp. 


0 - 120 Volt - AC - 60 cyc. - 10 Amp. 


Single phase - 120 Voit - AC - 60 cyc 

Three phase - 220 Volt - AC - 60 cyc 
Ali steel stools with wood seat - 24" 
Radio and television service benches complete, including accessory test 

equipment, 72" x 30" x 32" high with 1 3/4" laminated maple top. 


. ~ 10 Amp. 
. - 10 Amp 


Model ET8B, Brodhead-Garrett Company 


Tool storage cabinet, 62" x 22" x 84" high, Model TS13, Brodhead-Garrett 


Company 


Drill press, 17" floor model, complete with 1/2 H.P., 115 Volt, 1725 RPM 
motor, pulleys, belt, belt guard, switch, 1/2" chuck and chuck key, cord 


and plug 


Grinder, 7" floor model, complete with 1/2 H.P., 115 Volt, 1725 RPM motor, 
wheel guards, water pot, safety shields, lamp bulbs, tool rests, wheels, 


switch, cord and plug 


Storage cabinets, 36" x 24" x 78” high with doors and drawers for small parts 


Multimeters, Simpson 631 
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SUGGESTED LIST OF 


EQUIPMENT (Cont.) 
i090 - Oscilloscopes, Textronix 504 
20 - Ammeters, AC, Simpson 370 
20 - Ammeters, DC, Simpson 375 
6 - Watt meters, 0 - 500 - 1000 Watts, Weston 432 Series 
39 - VI'VM, Simpson 303 
1 - Work bench, 64" x 54" x 32" high with 2 1/4" laminated maple top 
1 - Woodworking vise - 4" x 7" jaw x 9" opening 
i - Bench vise, 4" jaw, swivel base 
9 - Power supply units, Electro DC, Model EFB 
1 - Motor-generator set, 200 amp. rating 
10 - Bench dusters, 8" 
4 - Floor sweeps, 18" 
2 - Dust pans 
2 - Trash cans, 50 galion 
- Several items of equipment electronically controlled 
3 - Fire extinguishers, CO 
1 - 21/2 H.P. AC induction motor, 3 phase, 220 Volt, L-L, 1800 RPM, 60 cps. 
1 - iIKVA transformer, 3 phase, 220 Volt L-L, primary Y connected, 
120 Volt L-L secondary Y connected, 60 cps. 
1 - 0.5 KVA transformer, single phase, 220 Volt L-L primary, 120 Volt L-L 
secondary, 60 cps. 
1 - 1H.P. DC motor, shunt field, 120 Volt DC 
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Appendix B 


SUGGESTED LIST OF 


TOOLS 
10 - Electric soldering irons, 1/2" tip 
10 - Electric soldering guns, heavy duty 
2 - Electric drills, 1/4" capacity 
1 - Cable cutter 
' ¥ 10 - Wire cutter and stripper 


leach ~- Cold chisels, 1/2, 5/8, 3/4 

2sets - Needle files 

- Offset screwdrivers, 5" 

- Offset screwdrivers, Phillips, 5" 

- Screwdrivers, Xcelite, 1/8" x 4" blade 

- Screwdrivers, Xcelite, 3/16" x 6" blade 

- Screwdrivers, Xcelite, 5/16" x 8" blade 

Screwdrivers, Xcelite, 1/4" x 1 1/4" blade 

- Screwdrivers, Xcelite Phillips, #1 point 

- Screwdrivers, Xcelite Phillips, #2 point 

- Screwdrivers, Xcelite Phillips, #3 point 

- Alignment screwdrivers, 7/32" x 6" 

- Screwholding screwdrivers, 5 1/4" 

- Screw extractor set, Ezy-out 

- Allen wrenches 

- Hex and spline wrench kits with case 

- Adjustable wrenches, 4" 

- Adjustable wrenches, 6" 

- Adjustable wrenches, 8" 

- Combination box and open end wrenches, 7/16" 

Combination box and open end wrenches, 1/2" 

- Combination box and open end wrenches, 9/16" 

- Combination box and open end wrenches, 5/8" 

- Combination box and open end wrench, 3/4" 

- Combination box and open end wrench, 7/8” 

~ Rivet set, Pexto, #00 to #8 

- Sanding blocks 2 3/4" x 9" sanding sheets 

-~ Tap and die set, complete with die stock, tap wrench, screw pitch gauge, 
screwdriver and 1 each tap and solid die as follows: 
4x 36-6 x 32-8 x 32-10 x 24-10 x 32-12 x 24M.5S:S. 
1/4 x 20 -5/16 x 18 - 3/8 x 16-7/16 x 14-1/2 x 13 U.S.S. 
1/4 x 28 -5/16 x 24- 3/8 x 24-7/16 x 20- 1/2 x 20S.A.E., 
1/8" pipe 
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SUGGESTED LIST OF 
TOOLS (Cont. ) 


Fractional size drills, straight shank, high speed, 1/16" to 1/2" by 32nds 
Tweezer kits with pocket case 

Nut driver set, hex sizes, 3/16", 7/32", 1/4”, 9/32", 5/16", 11/32", 3/8" 
Spade-type wood bits, sizes 3/8", 1/2", 5/8", 3/4", 7/8", 1" 
Auger bits, 1/4" to 1" by léths 

Ratchet braces, 10” 

Expansion bit, #1 - 5/8" to 11/2" 

Ceuntersinks, wood, 3/4" 

Diagonal cutting pliers, 6" 

Needle nose pliers, 6” 

Electrician's side cutting pliers, 7" 

Combination pliers, 6" 

Sloyd knives, 2 5/8" blade 

Assorted metal and woodworking files with handles 
File cards and brushes 

Round chassis punches, 3/4", 1", 1 1/16", 1 1/8" 
Square chassis punch, 3/4" 

 -mbination square with center head 

Steel square, 8" x 12" 

Try squares, 6" 

"T" bevel square, 8" 

Steel rules, 12" 

Steel scales, .6" 

Block plane, 6" 

Smooth plane, 9" 

Combination India oil stone, 8 x 2 x 1 

Letter stamps, 1/8" 

Numeral stamps, 1/8" 

Nail sets, 1/32", 1/16", 3/32", 1/8" 

Scratch awls, 3 1/2" blade 

Prick punches, 3/8" stock 

Center punches, 3/8" stock 

Pin punches, 1/8" point 

Compass saw, 12" 

Keyhole saw, 10" 

Bench drill vise, 2 3/8" jaws, open 2 5/8" 
Continuity testers with batteries 

Electric testers, 90-550 Volts, AC-DC 

Tin snips, straight cut, 3" 

Tin snips, curved cut, 3” 
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SUGGESTED LIST OF 
TOOLS (Cont.) 


Compound lever snips, 8", 15/8" cut 
Hawk bill snips, 3" 

Aviation snip, right cut, 10" 

Bolt clipper, 12", 3/16" capacity 
Scissors, 6" 

Scissors, 8" 

Nail hammers, 12 oz. 

Ball-pein hammer, 8 oz. 
Ball-pein hammer, 12 oz. 
Soft-face hammers, 8 oz. 
Magnetic hammers, 7 oz. 

Rubber mallet, head 11/2" D x 3 1/4" 
Wood mallet, head 2 1/2" D x 6" 
Hand drills, capacity 1/4" 
Handsaw, 10 point 

Handsaw, 5 1/2 point 

Coping saws, 6 1/2" pin end blade 
Wing divider, 8" 

“C" clamps, 3" 

“C" clamps, 4" 

Hacksaw frames, adjustable 12" 


Wood chisels, 1/4", 3/8", 1/2", 3/4", 1" 
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Appendix C 


SUGGESTED LIST OF 
SUPPLIES 


Notebook paper, 3 hole, 81/2" x 11" 
White chalk 

Colored chalk 

Chalkboard erasers 

Paper towels 

Cleaning cloths 

Hacksaw blades, 12" 

Rosin core solder 

Sandpaper, assorted grades 
Magnet wire, various sizes 
Friction tape 

Electrical tape 

Insulated staples 

Coping saw blades, 6 1/2" pin end 
Solderless terminals 

1.5 Volt dry batteries 

Assortment of brads and nails 
Assortment of wood screws 


Appendix D 
SUGGESTED SOURCES FOR THE PURCHASE OF BOOKS, TOOLS, 
EQUIPMENT AND SUPPLIES 
Allied Electronics, 100 N. Western Avenue, Chicago, Illinois 60680 
American Technical Society, 848 East 58th Street, Chicago, Illinois 60637 
Brodhead-Garrett Company, 4560 East 71st Street, Cleveland, Ohio 44105 
D. Van Nostrand Company, Incorporated, 120 Alexander Street, Princeton, New Jersey 08540 


Electronic Engineers Master Catalogue, Tech Publishers, Incorporated, 645 Stewart 
Avenue, Garden City, New York 11533 


Electronics Kits Supply Company, 1727 Glendale Boulevard, Los Angeles, California 90026 
Electronics Teaching Laboratories, 5034 Wisconsin Avenue, N.W., Washington, D.C. 20016 
Hampden Engineering Corporation, Shaker Road, East Longmeadow, Massachusetts 


International Telephone and Telegraph Corporation, 67 Broad Street, New York, 
New York 10004 


International Textbook Company, Scranton, Pennsylvania 18515 
John Wiley & Sons, Incorporated, 605 Third Avenue, New York, New York 10016 


McGraw-Hill Book Company, Incorporated, 330 West 42nd Street, New York, 
New York 10036 


National Board of Fire Underwriters, 465 California Street, San Francisco, 
California 94104 


Phiico Corporation, P.O. Box 4730, Philadelphia, Pennsylvania 19134 
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DISCRIMINATIUN PROHIBITED - Title VI of the 


Civil Rights Act of 1964 states: "No person in 
the United States shall, on the ground of race , 
color Or national origin, be excluded from par- 
ticipation in, be denied the benefits of, or be 
subject to discrimination under any program or 
activity receiving Federal financial assistance." 
Therefore , the Vocational Education program, 
like every program or activity receiving finan- 
cial assistance from the Department of Health, 
Education, and Welfare, must be operated in 
compliance with this law. 


VT O01 858 
Career Education Resource Guide, 


Taylor, Artin 

Napa County Superintendent of Schools, Calif. 
Pub Date - Nov66 

MF AYATLABLE IN VT-ERIC SET 68p. 


*BIBLIOGRAPHIES, *FILMS, *FILMSTRIPS, *EDUCATIONAL RESOURCES, 
*INDUSTRIAL ARTS, OCCUPATIONAL INFORMATION, 


This guide contains a list of business and other establishments 
which provide : peornliirs or educational resources, and an annotated 
bibliography of educational films, For each establishment 
information is given for (1) availability of tours, speakers, and 
reference materials, (2) contact persons, (3) products, and (4) 
employment requirements. The bibliography lists 219 films and 
filmstrips categorized under the hat edge auto, (2) crafts, 
(3) electricity, (4) mechanical drawing, (5) metals, and (6) wood, 
The film annotations were written by industrial arts instructors. 
Film sources are given. (EM) 
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U.S. DEPARTMENT OF HEALTH, EDUCATION & WELFAR: 
OFFICE OF EQUCATION 


THIS DOCUMENT HAS BEEH REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON DR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
STATED DO MOT WECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 


Office of 
NAPA COUNTY SUPERINIENDENT OF SCHOOLS 


Piercy C, Holliday 


ER EDUCATION RESOURCE GUIDE . 


Compiied by Arlin, Taylor 
Director of Vocational Education 


November 1966 
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Name of Firm 

Product Information 
Tours Available 

Who to Contact 

Advance Notice needed 
Size of Group 

Age Limitations 

Length of tours 
Reference Materials available 
Speakers available 

In what fields 

Who to contact 

Advance notice needed 
Audience level 

Access to other speakers 
In what fields 


Are repeat lectures possible 


Equipnent ‘available (to be lent 


to school for demonstrations) 


Vocational training desirable 
for job entry 


Type of training needed 


American Flotation 
Foam (riastic) products 
yes 

Barbara Leach 

2 weeks 

10 maximum 

none 

1/2 hour 

yes 

yes 

Sales, molding 
Barbara Leach 

Ll month 

no limit 

no 


no 
no 
High School. Nen Union. 


High School Juniors - part-time. 
High School. Mechanical abilities 
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Name of Firm 

Product Information 

Tours Available 

Who to Contact 

Advance Notice needed 

Size of Group 

Age Limitations 

Length of tours 

Reference Materiais available 
Speakers available 

In what fields 

Who to contact 

Advance notice needed 
Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible? 


Equipment available (to be lent 
to school for demonstrations) 


Vocational trainirg desirable. 
for job entry 


Type of training needed 


American Pedodontic 


Specialized Dental Equipment 
yes 

Mr. Atkinson 

nore 

LO maximum 

none 

1/2 hour to 1 hour 

no 


no 


uO 


Name of Firm 

Product Information 
Tours Available 

Who to Contact 

Advance Notice needed 
Size of Group 

Age Limitations 

Length of tours 
Reference Materials available 
Speakers available 

In what fields 

Who to contact 

Advance notice needed 
Audience level 

Access to other speakers 
In what fields 


Are repeat lectures possible? 


Equipment available (to be lent 


to school for demonstrations) 


Vocational training desirable 
for job entry 


Type of training needed 


Barwick-Duttons 

Office supplies and equipment 
Service faciiities 

Ro Eo Barwick 

2 week 

k = 5 person 

none 

40 minutes 

yes 


yes 


Commercial Stationery & office machines 


Ro E. Barwick 
3 = 5 days 

dro High and up 
yes 

Same as above 


yes 


Probable 


Delivery boys - sophomore 


Other © no experience necessary 


none 


Name of Firm 

Product Information 
Tours Available 

Who to contact 

Advance notice needed 
Size of group 

Age limitations 

Length of tours 
Reference materials available 
Speakers available 

In what fields 

Who to contact 

Advance notice needed 
Audience level 

Access to other speakers 
In what fields 


Are repeat lectures possible? 


Equipment available (to be lent 


to school for demonstrations) 


Vocational training desirable 
for job entry 


Type of training needed 


Basalt Rock Company 

Rock products 

possibly 

George Stein 

L week 

5-10 

ore High and up 

Determined by interest in industry 
no 

yes 

Sales, welding, machine shop 
George Stein 

1 week or more 


Jre High and up 


no 


Union ' ‘ 1. ere ° 


Machinist - no experi.nce needede 
Electrician apprenticeship program 
available. , 


Name of Firm 

Product information 

Tours Available 

Who to Contact 

Advance Notice needed 

Size of Group 

Age Limitation 

Length of tours 

Reference Materials available 
Speakers available 

In what fields 

Who to contact 

Advance notice needed 
Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible? 


Equipment available(to be lent 
to scrool for demonstrations) 


Vocational training desirable 
for job entry 


Type of training needed 


George Blaufuss & Son 
Cider-making 


yes 


Mr. Bleufuss 

i week = work is seasonal 

no limit - smaller children supervised 
ho Limit 

1/2 hour 

no 

yes 

processing 

Mr. Blaufuss 

3 weeks 


no limit 


Must be 18 


None - hard work 
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Name of Firm 

Product Information 
Tours available 

Who to contact 
Advance: notice needed 
Size of group 

Age Limitations 


Length of tours 


Reference materials available 
Speakers available 

In what fields 

Who to contact 

Advance notice needed 
Audience level 

Access to other speakers 

In what fields 


Are repeat lectures possible 


Equipment available (to be lent 


to school for demonstrations) 


Vocational training desirable 
for job entry 


Type of training needed 


Sedeinad pea ON 


C & H Sugar, Crockett 
Refined sugar 

yes 

Mr. McKeown (ext. 283) 
L day 

10 people 

12 yervs to 60 years old 


2 kourc (26:00, 1:00, 3:00 on operating 
days) 


yes 
yes ~ under certain circumstances 


Sugar refining or crafts 
Mr. McKeown 


Ll week 
High School or older 


no 


no 


2 years of High School 


2 years of Hign School 
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Name of Firm 

Product Information 
Tours Available 

Who to Contact 

Advance Notice needed 
Size of Group 

Age Limitations 

Length of tours 
Reference Materials available 
Speakers available 

In what fields 

Who to contact 

Advance notice needed 
Audience level 

Access to other speakers 


In what fields 


Equipment available (to be lent 


to school for demonstrations) 


Vocational training desirable 
for job entry 


Type of training needed 


Cal-Napa Tanning Coo 


Leather tanning 
Occasional 
Peter Manassi 

1 day or more 
15 = 20 

Jr. High and Up 
1/2hour 

no 

possible 
Leather tanning 
Mr. Manassé 

i week 


Jr. High and up 


none. 


None - train on the job 


Name of Firm 

Product Information 

Tours Available 

Who to Contact 

Advance Notice needed 

Sise of Group 

Age Limitations 

Length of tours 

Reference Materials available 
Sneakers available 

In what fields 

Who to contact 

Advance: notice needed 
Audience level 

Access to other epeakune 

In what fields 

Are repeat lectures possible 


Equipment available (to be lent 
to school for demonstrations) 


Vocational training desirable 
for job entry 


Type of training needed 


Casell Coo, Inc. Electro Flasher Div. 
Manufacturing flashing lights, barricades 
Yes 

Jack Monroe 

1 week 

15 = 25 

dro High and up 

1/2 hour 

no 

yes 

Development of small business 

Jack Monroe 

2 weeks 

dro High and up 


ne 


1 type of job requiring no H.-S. 
Carpentry, handy skills 


none needed 
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Name of Firm 
Product Information 
Tours Available 
Who to Contact 


Advance Notice needed 


Size of group 

Age Limitations 

Length of tours 

Reference Materials available 
Speakers available 

In what fields 


Who to contact 


Advance notice needed 


Audience level 
Access toother speakers 
In what fields 


Are repeat lectures possible 


Equipment available (to be lent 


to school for demonstrations) 


Vocational training desirable 
for job entry 


Type of training needed 


Christian Brothers 
Wine making 

yes 

Mr. Wehr 


Less than 10 no notice necessary. 
l week for larger groupse 


LO and above 

none 

45 minutes to 1 hour 
yes 

no 


Packaging - only summer work 
Cellar work = no previous experience. 


Retired men for executive positions, 
ex=business men, small business ownerse 


Name of Firm 

Product Information 
Tours Available 

Who to Contact 

advance Notice needed 
Size of Group 

Age Limitations 

Length of tours 
Reference Materials available 
Speakers available 

In what fields 

Who to contact 

Advance notice needed 
Audience level 

Access toother speakers 
In what fields 


Are repeat lectures possible 


Equipment available (to be lent 


to school for demonstrations) 


Vocational training desirable 
for job entry 


Type of training needed 


10 


Ferro Glove Company 
gloves 

yes 

Mr. Ferro 


iL week 


Non union 


Seamstress, not essential. 


Name of Fira 

Product Information 
Tours available 

Who to Contact 

Advance notice needed 
Size of group 

Age Limitations 

Length of tours 
Reference materials available 
Speakers available 

in what fields 

Who to contact 

Advance notice needed 
Audience level 

Access to other speakers 
In what fields 


Are repeat lectures possible 


Equipment available (to be lent 


td school for demonstrations) 


Vocational training desirable 
for job entry 


Type of training needed 


General Mills, Vallejo 
Flour - all types 


no 


High School education 


High School educatione Unione 


Name of Firm 

Product Information 

Tours available 

Who to contact 

Advance notice needed 

Size of group 

Age Limitations 

Length of tours 

Reference materials available 
Speakers available 

In what fields 

Who to contact 

Advance notice needed 
Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible 


Equipment available (to be lent 
to school for demonstrations) 


Vocational training desirable 
for job entry 


Type of training needed 


Cea Se 


Jo We Rice 
Formica 
yes 

Mr. Marsh or Mr. Rice 
lL week 

15 = 20 
none 

1/2 hour 
no 

maybe 

Mr, Rice 
L week 


we 


+o 


Apprenticeship through Unione 


Experiencee Union member 


eed a nee 


ae Ne Ee ERE rrr cate ar Se ee ee 


Name of Firm Kaiser Steel 
; Product Information Heavy fabricated steel 
Tours available no 
Who to contact aim 
| Advance notice needed oon 
| Size: of Group _— 
Age Limitations nenes 
| Length of tours -—= 
3 Reference materials available no 
| Speakers available rio 
In what fields eee 
Who to contact ae 
Advance notice needed “<= 
Audience level aii 
Access to other speakers — 
In what fields ais 
Are repeat lectures possible -—= 
Equipment available (to be lent 
to schcol for demonstrations) — 
: Vocational training desirable 
for job entry High School. Union after 30 days 
pg employment 
Type of training needed Pre-apprentice and jorneymen 


| 
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Name of Firm 

Product Information 
Tours available 

Who to contact 

Advance notice needed 
Size of group 

Age Limitations 

Length of tours 
Reference Materials available 
Speakers available 

in what fields 

Who to contact 

Advance notice needed 
Audience level 

Access to other speakers 
in what fields 


Are repeat lectures possible 


Equipment available (to be lent 


to school for demonstrations) 


Vocational training desirable 
for job entry 


Type of training needed 


Kitchen Fixtures 

cabinet manufacturers 
possibie 

George Grimm, Bob Hamilton 
2 weeks 

20 = 25 

J<.o High and up 

2 hour 

no 


no 


aaa 


none 


Apprenticeship through union ~ 
High School 


Wood shop good idea 


Name of Firm 
Product information 


Tours available 


Who to Contact 

Advance Notice needed 

Size of group 

Age Limitations 

Length of tours 

Reference materials available 
Speakers available 

In what fields 


Who to contact 

Advance notice needed 
Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible 
Equipment available (to be lent 
to school for demonstrations) 
Vocational training desirable 
for job entry 

Type of training needed 


15 


Mare Island Naval Shipyard 
Warships =~ repairs 


Tours aré available for a U.S NR. 
sub only 


Ite Gaylord 646-2247 

10 days 

30 maximun - 8 years old miniwum 

8 years old. Must be physiéally fit. 
1% hours 

no 

yes~-L6mm sound films, slides 


All fields (deep submergence, construction, 
polaris subs) 


10 days 

Tailored for any group 

no 

no 

yes - under certain circumstances 
no ~ but there are presentations for 
training division 

Yes - desirable 


Shop courses, pre~-enginnering 


Name of Firm 

Product Information 
Tours available 

Who to Contact 

Advance notice needed 
Size of Group 

Age Limiations 

Length of tours 
Reference materials available 
Speakers available 

In what field 

Who to contact 

Advance notice needed 
Audience level 

Access to other speakers 


In what fields 


Equipment available (to be lent 


to school for demonstrations) 


Vocational training desirable 
for job entry 


Type of training needed 


16 


Mervyn's 
Retailing 


yes © stock room 


Mr. Thompson or Mr. Lane 


1 week 

6 = 10 

17 or older 
1/2 hour 
yes 

no 


= > a 


== 
ob 
= a a 


no 


No one under 17 hired. 
graduateo Unione 


On the job training. 


High School 


Name of Firm 


Product Information 
fours available 

Who to Contact 
Advance notice needed 
Size of Group 

Age Limitations 


Length of tours 


Reference materials available 


Speakers available 

In what fields 

Who to contact 

Advance notice needed 
Audience level 

Access to other speakers 
In what fields 


Are repeat lectures possible 


Equipment available (to be lent 


to school for demonstrations) 


Vocational training desirable 


for job entry 


Type of training needed 


17 


Montgomery Ward 

Retail Merchandising 

yes 

Bart Beeber 

2 days 

10 = 15 

17 minimum 

i hour 

yes (insurance, fringe benefits) 
yes 

Merchandising, buying 
Mr. Beebee, Mr. Williams 
1 week 

17 or over 

no 


mane 


no 


no 


High School graduates Non-=union. 


Sales only - training program available 
Planning Career Trainee Program for 
empLoyeese 


Name of Firm 

Product Information 
Tours Available 

Who to Contact 

Size of Group 

Age Limitations 

Length of tours 
Reference materials available 
Speakers available 

In what fields 

Who to contact 

Advance notice needed 
Audience level 

Access to other speakers 
In what fields 


Are repeat lectures possible 


Equipment available (to be lent 


to school for demonstrations) 


Vocational training desirable 
for job entry 


Type of training needed 


18 


Napa Glove Coo 


Glove making 
Occasionally 


Joe Greco 
10-15 
none 

1/2 hour 
no 


no 


No high school necessary = non-union 


Factory experience for men 
Power sewing machine for women 


Name of Firm 

Product Information 

Tours Available 

Who to Contact 

Advance Notice needed 

Size of Group 

Age Limitations 

Length of tours 

Reference material available 
Speakers available 

In what fields 

Who to contact 

Advance notice needed 
Audiense level 

Access to other speakers 

In what fields 

Are repeat lectures possible 


Equipment available (to be lent 
to school for demonstrations) 


Vocational training desirable 
for job entry 


Type of training needed 


Napa Paper Box Co. 
Gift Boxes 

yes 

Mrs.Emma Hayes 
7-10 days 

no limit 

none 

1/2 to 1 hour 

no 

no 


oe CT te 


No training necessary ~ do hire 
machinistse All work 


none 


eter ae 


Name of Firm 

Product Information 
Tours Available 

Who to Contact 
Advance notice needed 
Size of Group 

Age Limitations 


Length of tours 


Reference Material available 
Speakers available 

In what fields 

Who to contact 

Advance notice needed 
Audience level 

Access to other speakers 

In what fields 


Are repeat lectures possible 


Equipment available (to be lent 


to school for demonstrations) 


Vocational training desirable 
for job entry 


Type of training needed 


20 


Napa State Hospital 

yes 

Dr. Rood 

2 weeks 

minimum 5 - 25 maximum 45 - 50 
High School minimum 


High School 9:30 = 12:00 
College 9:30 = 3:30 


no 

yes 

Psychiatry 

Dre Rood 226-2011 ext. 466 

2 weeks 

High School, Junior College 

Staff members 

Rehabilitation - Children - Geriatrics 


no 


no 


High School. Pass test. 


On the job training. Trainee programe 
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Name of Firm 

Product Information 
Tours Available 

Who to Contact 

Advance Novice needed 
Size of Group 

Age Limitations 

Length of tours 
Reference Msterials available 
Speakers available 

In what Fields 

Who to contact 

Advance notice needed 
Audience level 

Access to other speakers 
In what fields 


Are repeat lectures possible 


Equipment available (to be lent 


to school for deménstrations) 


Vocational training desirable 
for job entry 


Type of training needed 


Robin Aids 

Artificial limbs - wheel chairs 
Could make available 

Mr. George Robinson 

For éveuing tour 2 days - for day 1 moe 
No more than 25 

iith grade 

Day 1 hour = evening 2 hours 
no 

yes 

Prosthetics & Orthodontics 

Mr. Robinson 

As much as possible 

iith grade and up 

no 

no 


no 


no 


High school - apprentice = non union 


All skills: welder, seamstress, design 
mechanics, machine shop, etce 


Name of Firm 


Product Information 


2ours available 

Who to contact 

Advance Notice needed 

Size of Group 

Age Limitations 

Length of tours 

Reference materials available 
Speakers available 
in what fields 

Wh> “to contact 

Advance notice needed 
Audience level 

Access to other speakers 

in what fields 

Are repeat lectures possible 


Equipment available (to be lent 
to school for demonstrations) 


¥ocational training desirable 
for job entry 


Type of training needed 


Sawyer Tanning Coo 


Leather tanning - manufacturer of 
leather coats 


2c 


Oo 


no 


none. . , ; *. 3 a San 


None - move along faster if some experience 
in machine operation, seamstress. 
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Name of Firm 

Product Information 
Tours available 

Who to contact 

Advance Notice needed 
Size of group 

Age Limitations 

Length of tours 
Reference material available 
Speakers available 

In what fields 

Who to contact 

Advance notice needed 
Audience level 

Access to other speakers 
Access to other speakers 
In what fields 


Are repeat lectures possible 


Equipment available (to be lent 


to school for demonstrations) 


Vocational training desirable 


for job entry 


Type of training needed 


23 


Standard Tire 
tire rebuilding 


x0 


Aeneas 


High School 
Experienced Vulcanizere 


Name of Firm 

Product Information 

Tours available 

Who to contact 

Advance notice needed 

Size of Group 

Age Limitations 

Length of tours 

References material available 
Speakers available 

In what fields 

Who to contact 

Advance: notice needed 
Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible? 


Equipment available (to be lent 
to school for demonstrations) 


Vocational training desirable 


Type of training needed 


2k 


Stoshner 
Steel Fabrication 


no 


vena 


Welding ~ Shop course in High School 


Welding,-. Equipment operation - fork lift, 
trucks Union after 30 days. 


Name of Firm Sunsweet Growers 


Product Information Fruit Packers 

pete available yes 

Who to contact Mr. O'Connor 

Advance notice .eeded L week 

Size of group 20 

Age Limitations High School or Jr. High 
Length of tours 1/2 hour 


Reference materials available no 


Speakers available no 

In what fields see 
Who to contact crane 
Advance notice needed wae 
Audience level —_— 
Acsess to other speakers oan 
In what fields one 


Are repeat lectures possible =a 


Equipment available ( to be lent 
to school for demonstrations) no 


2 
Yocational training desirable 
for job entry none 


Type of training needed No special training. Machine operators 
trained on jobe 
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Name of Firm 

Product Information 
Tours Available 

tho to Contact 
Advance Notice needed 
Size of Group 

Age Limitations 


Length of Tours 


Reference materials available 


Speakers available 

In what fields 

Who to contact 

Advance notice needed 
Audience level 

Access to other speakers 
In what fields 


Are repeat lectures cossible 


Equipment available (to be lent 


to school for demonstations) 


Vocational training desirable 
for job entry 


Type of training needed 


Trade Fair 

Retailing 

Can make available 
Harry Hamber - 255-0272 
lL week 

any size 

High School only 
depending on objective 
no 

yes 

Retailing 

Harry Hamber 

1 week 

any level 

Mr. Sparlin 

Retail Clerk Union 


Clerical work - High School 
graduate. Union. 


none 


+S etal or 


Name of Firm 

Product Information 

Tours available 

Who to Contact 

Advance Notice needed 

Size of Group 

Age Limitations 

Length of tours 

Reference Materials available 
Speakers available 

In what fields 

Who to contact 

Advance notice needed 
Audience level 

Access to other speakers 

In what fields 

Are repeat lectures possible? 


Equipment available (to be lent 
to school for demonstrations) 


Vocational training desirable 
for job entry 


Type of training needed 


a? 


Wells Farge Bank 
banking 

yes 

Mr. C. G. Cady 

l week 

15 = 20 

17 

1/2 hour to 1 heur 
yes 

banking 

Mr, Cady 

2 weeks 


Jr. High & High School 


wo oe 
“nee 


nea 


Must pass simple employment test 


feller ~ clerical; Typist - 50 wepeme; 
Steno 100 wpm 50-60 typist. Eigh School 


Graduate 


Name of Firm Wilkins Instr. & Research 


Product Information Tools and Dies 
Tours available occasional 
Who to contact = 

Advance notice needed orn 

Size of group ‘ae 

Age Limitations <= 

Length of tours aie 


Reference materials available no 


Speakers available no 
In what fields wom 
Who to contact ae 
Advance notice needed aco 
Audience level woe 
Access to other speakers owns 
In what fields ju 


Are repeat lectures possible ed 


Equipment available (to be lent 
to school for demonstrations) oon 


Vocational training desirable 
for job entry High Schoole Machinist. 


Type of training needed Experience preferrede 
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Name of Firm 


Product Information 
Tours available 

Who to contact 
Advance notice needed 
Size of group 

Age Limitations 


Length of tours 


Reference materials available 


Speakers available 

In what fields 

Who to contact 

Advance notice needed 
Audience Level 

Access to other speakers 
In what fields 


Are repeat lectures possible 


Equipment available (to be lent 


to school for demonstrations) 


Vocational training desirable 


for job entry 


Type of training needed 
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Wilkins Inst. & Research 
Gas Chromographs 

yes 

Sam Johnston 

lL week 

L5 

High School and up 

1/2 hour to 1 hour 

no 


no 


none 


High Schcole Some electronic background. 


Electronicse Occasional trainees. 


H 
i 
¥ 
j 
A 
3 
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Name of Firm Yuba Manufacturing, Benecia 


Product Information Heavy steel fabricating 
| Tours Available Yes 
Who to contact Mr. Christo 745-2830 
Advance notice aeeded L week 
Size of Group 8 people at masxcimun 
“ Age Limitations High School or over 18 
Length of tours 45 minutes 


Reference materials available no 


Speakers available no 
in what fields oon 
_ Who to contact — 
Advance notice needed 1 week 
Audience level --- 
Access to other speakers no 
In what fields Som 
Are repeat lectures possible ~a0e 


; Equipment available (to be lent 
ld to school for demonstrations) none 


Vocational training desirable ‘; 
| for job entry Welding training 


Type of training needed Welding 


A FILM GUIDE FOR CCCUPATIONAL EDUCATION DEPARTMENTS 


HOw TO OBTAIN FILMS FROM SOURCE 


Care in. selecting and requesting filus is important to a good program. 
It is recommended that you utilize the following procedures: 


le Use school letter-head stationery. 
@e If possible, indicate your official position. 
3-. Be sure to include: 


a. Title of film 
be. Complete shipping address 


c. First choice of showing date, and alternate 
showing dates when possible 


ad. Allow 2 months to 10 weeks when possible. 


Zt is suggested that you allow ample time between date of request and 


the showing date. Return the film promptly so as not to disappoint other 
users. 


Note: The evaluation comments following the content synopsis were made by 
‘ Industrial Arts Instructors. 
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OR 
BLACK & SPONSOR 
TITLE TIME WHITE NUMBER 
AUTOMOTIVE 
ABC'S OF THE AUTOMOBILE ENGINE 
18 C 31 


This film, in full color, combines cartoon and technical animation 
to illustrate the component parts of an automobile engine and how 
they operate. 


ABC'S OF THE DIESEL ENGINE 

20 o 31 
in simple primer book language, this film shows how the diesel engine 
works. Animated drawings in full color enable the audience to see right ~ 
inside the engine, and three cartoon characters - Air - Fuel - Ignition 


entertainingly go through their paces to show how they work together to 
produce power. 


ABC'S OF INTERNAL COMBUSTION 

13 C 31 
An animated motion picture explaining the basic principles of the 
internal combusion engine. 


AN INTRODUCTION TO THE AUTOMOTIVE ELECTRICAL SYSTEM 


el 
This is a film ctrip rather than a 16mm filn. 
ATOMIZATION 
ae ee 17 Baw 56 


Schematic models and a high-speed camera (3,000 pictures a second) are 
used in explaining the principles involved in producing sprays and the 
need for precisely even distribution, especially in sprays from atomizers 


AUTOMOTIVE ELECTRICITY 


14 Baw 66 


Fundamentals and function of the magrsto; advantage over battery 
ignition. 


AUTOMOTIV™ GLECTRIGITY IT 


13 BEW 66 


Design, construction and operation of generator; how it converts 
mechanical energy to electricl energy; relationship between electricity 
and magnetism. 


AUTOMOTIVE ELECTRICITY III 


Baw 66 


Electrical and magnetic principles involved in operation; construction; 
how electrical energy is converted to mechanical energy. 


32 
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AUTO (Cont*d) 


AUTOMOTIVE ELECTRICITY IV 


i B&W 66 


Function, components and operation; course of current traced through 
system; relationship of primary and secondary circuits, and magnetic 
field, to voltage intensity. 


AUTO TROUBLE SHOOTING 
33 Baw 66 


Checks and tests of: manifold vacuum and compression, battery and 
ignition cable, spark plugs, distributor and ignition timing, battery 
Clearance, manifold and heat control, fuel system, carburetor, idling 
speed and mixture adjustments. 


BETTER IGNITION 


19 21 
This is a film strip rather than a 16mm fila. 


BIRTH OF AN OIL FIELD 
30 ¢ 56 


Live avtion shots show oil men building a derrick and drilling crews 
moving with split-second timing as they operate heavy equipment. Nodels 
show the technique of fishing when the drill pipe breaks «nd the use of 
the shipstock in by-passing the break. Animated sequences show how 
natural underground forces make oi]. flow and how pumps or special drives 
are used when natural forces slacken. 


CARBURETOR 
25 BRW 66 


Major components and functioning; utilization of air pressure differential; 


application of Venturi principles; operation of circuits. 


COOLING SYSTEM 
? C 63 


This film depects the construction and function of the cooling system 
and its various parts, such as the water pump, rdiator, thermostat, 
hoses, and pressure cap. Tue eifects of maintenance neglect, rust and 
scale are shown, and the value of anti-rust and anti-freeze is explained. 


‘FIREBIRD IIT 


13 C 56 


In this film we see the car take form in the styling studios and research 


laboratories - then see the actual car being built. Best of all we see 
it actually performing out on the GM proving ground in Arizona. 


HEAVY DUTY GENERATOR I : 
; 21 
This is a film strip rather than a lém fiin. 
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AUTO (Cont'd) 


EYDRAULIC CONTROLS 


26 B&W 66 


Basic shifting patterns; principles and applications in up-shifting and 
downshifting. 


HYDRAULIC STEERING 


14 B&W 66 


Fanction of major components: reservoir pump, reiief vaive, control 
valve, power cylinder; how components assist steering. 


INTRODUCTION TO THE HEAT ENGINE 


23 BaW 56 


The heat engine, which makes the conversion, began with 17th century 
experiments in steam. Progress toward greater efficiency came with 
the development of the gasoline engine, the steam turbine and the 
diesel. (Good for junior high) 


JET AGE DRIVING 
17 Cc haiy 


This film is a super highway safety film instructing drivers on proper 
methods of entering and leaving today's modern freeways. 


PLANETARY GEARS I 


18 B&W 66 
Components, use and operation. 
PLANETARY GEARS II 

i5 B&W 66 


Principles governing operation of multiple sets; advantage of greater 
mobility and speed over single sets. 


PROSPECTING FOR PETROLEUM 

23 Cc 56 
Three-dimensional animation helps tell the history of the oil industry 
and deseribe the techniques used in the search for oil. 
REFINING OIL FOR ENERGY 

20 C 56 


The mystery of how a modern refinery converts crude oil into useful 
products is cleared up by means of animation to show how pipes, furnaces 
and fractionation towers separate the raw material into component parts - 
or fractions. 


STORY OF OIL MARKETING 
ee ewes 27 c 56 


Eye-catching animation and live action are combined in an excellent 
introduction to the role of marketing in a modern economy. 
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AUTO (Cont'd) 


STORY OF THE MODERN STORAGE BATTERY 
32 C 73 or 45 


Shows the processes used in the manufactur of a modern storage battery, 
including, the making of the grids, insulators, testing, sealing, .filling 
and packing the batteries. 


STYLING AND THE EXPERIMENTAL CAR 
G Ford 


Good gor drafting and automotive design. Good student interest. 


STRETCH OF IMAGINATION 
27 G 32 


Depicts how Goodyear's two new stereo synthetic ruboers are made, one 
a duplicate of natural rubber, the other a completely new versatile 
synthetic. From the tiny molecule to an eighty-pound rusber bale, the 
film is presented in an interesting and understandable manner. 


SUPERCHARGING 
20 BEW 66 


Purpose, components, operation and effects of supercharging and fuel 
injection systems used to increase engine horsepower. 


THE DIESEL STORY 
19 BEW 56 


The versatile, efficient diesel is an early result of the designer's 
effort to burn fuel inside the cylinder instead of under a boiler rearby-~ 
Development of the diesel is traced from Otto "silent" gas engine of 1877 
to the machines that now drive ships, trains, tractors, trucks and even 
CaPrBo 


UP _FROM CLAY 
25 C 31 


Dramatizes the scope of modern automobile body-building operations. 
Beginning with a new concept in the mind of the automobile, stylist, 

the story touches on the refinement of the design on paper through 
sculpturing it in clay. Body engineers enter at this point meeting the 
challenge of capturing the form and beauty of the newly created design 
in a strong, sound structure of steel. (Good student interest) . 


WHERE MILEAGE BEGINS 
26 C 31 


Brilliant color photography, easy~to-understand animation, and fascinating 
stop motion technique combine to make this a most entertaining and 
explanatory picture on what makes a car go and how its engine is put 
together. 


WILDCAT 

28 Baw 69 
This film follows two wildcatting brothers from Oklsehoma, from the time 
they decide to drill right through to the suspenseful moments when they 
learn whether they have oi1 or jvst another duster. 
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CRAFTS 


ALCHEMY OF FIRE 
14 52 


Different artists demonstrating the art of enamelling. 


BLOCK CUTTING & PRINTING 


60 
(Good student interest for all ages above junior high school.) 
BOOKBINDING 
ok C 60 


The objective of the film is to demonstrate a step by step procedure 
of two practical, durable and artistic methods for the case binding of 
the pamphlet by hand; to demonstrate how a simple pamphiet can be 
rebound to make a durable book with aesthetic appeal. (Good student 
interest.) 


CRAFTS OF MY PROVINCE 
12 C 19 


The master craftsmen of New Brunswick, shown at work in this film,have 
made their province famous for its pottery, handioomed fabrics, silver- 
ware and jewelry of native stones. 


CRAFTSMEN OF CANADA 
27 C 19 


This surveys the work of Canadian craftsmen in many fields, showing how 
the changing Canadian scene has been their constant inspiration and how 
business enterprises today is increasingly using skills of the artisan 
to enhance the decor of building interiors. 


CRAFTSMEN YOUNG AND OLD 
10 BW 19 


A film visit to the home workshop of Andre Bourgault, famous French= 
Canadian woodcarver whose sculptures have brought renown to the village 
of St. Jean Port Joli, Quebec. . 


DECORATION 

10 C CoO. 
Full emphasis on decoration. 
HOW FILM IS MADE 

19 C 26 


This color film is a step-by-step portrayal of film production - from 
the raw cotton growing in the fields to the finished package on the photo 
counter. (Good student interest.) 


HOW KODAKITH FILM IS MADE 
20 C 26 


This film is a step-by-step portrayal of film production, concentrating 
on Kodak films for the graphic arts (printing industry). 
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CRAFTS (Cont'd) 


INSIDE STORY 
33 CG 26 


Depicts the care, clearliness, and control methods used in producing 
sensitized materials for radiography and relates this care to their 
ultimate use by the darkroom technician and the radiologist. 


NEW DESIGNS FOR AN OfD CRAFT 
14 BRW 52 


A perspective of work of some of the graduates of the Institute of the 
Applied Arts (formerly known as the School Furniture) of the Province of 
Quebec directed by Jean-Marie Gauvrean.e Interior arrangements make the 
most of the work of these artisans. 


PHOTOENGRAVING MEANS BUSINESS 
16 C 26 


Photoengravers use chemical, optical and mechanical means to convert 
color photographic images into four metal plates for printing millions 
of full-color reproductions. (Good student interest.) 


PLASTICS FROM PETROLEUM 
13 Cc 12 
Laboratory demonstrations explain the derivation of certain synthetic 
resins from petroleum hydrocarbons, showing the different tyres of 
plastics obtainable from these resins and several methods used in 
manufacturing them into an amazingly varied number of articles used 
today in home and industry. 


PLASTICS: INDUSTRIAL PROCESSES & PRODUCTS i 
2h CG 


Provides viewers with an understanding of the principles of the basic 
manufacturing processes of the plastics industry and their applications 
to the production of consumer goods. (Excellent - good student interest) 


PUTTING A JOB ON A PLATTEN PRESS 
11 Baw - 24 
Shows basic operations involved in press make ready. Included are 


inking, packing, inserting guides and sealing them. (Good student 
interest, but too much nonsense.) 


QUALITY IN PHOTO LENSES 
25 C 26 


Film follows a typical lens through production at the Hawk-Eye Works 
of Eastman Kodak Company. Film stresses quality control in producing 
the veryfinest photographic lens, (Good for adults and upper grades.) 


THE MAGIC BOX THAT REMEMBERS 
16 C 26 


Compares old-time, tedious, picture*aking techniques and equipment with 
today's push-button-easy procedures and trim, modern cameras. (Good 
student interest) 
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CRAFTS (Cont'd) 
THE STORY OF OHIO LEATHER 
30 BEW Lg 


Tanning of raw calfekin into finished leather products. (Very good 
student irterest.) 


ELECTRICITY 


: A CENTURY OF LIGHT 
Zz 35 C 50=hs 


The development of the use of gas and electricity is traced over the 
century to present day conveniences. 


— A IS FOR ATOM 
| oe as 15 Cc 64 
Bar Explains the atomic structure of the ninety-two basic elements. It goes 
; i on to illustrate the process by which the energy within the atom is 
released through nuclear fission and the means of controlling this energy 
to supply power to a peace time world. 


| AMERICA'S RISING NEW GIANT 
7 22 C 22 
il Demonstrates how and why Electronics has become one of America's most 


promising fields of opportunity. Sequences show how Electronics is now 
being used in industry; in fact, in many phases of everyday life. 


a0 

iff AT YOUR COMMAND 

32 Cc 50-43 

| Story of what happens when you snap a switch. Filmed in scenic mountain 
Hi] and valley areas, it focuses on power transmission. 

te BASIC ELECTRICITY = CAPACITANCE 

lil 5 Baw 35 


Defines capacitance and demonstrates how a capacitor works, discusses 
AT the physical factors that effect capacitance and the effect of 
ee capacitance in an AC circuit. (Good student interest.) 


| 18 Cc 35 
sai Meaning of atoms & electrons, vacuum tube, cathode, rectifier tube, 
amplifier tube, grid and bridge circuits. 


ee BASIC TELEPHONY 
—— 23 Bail 65 


i Explains the electromagnetic theory as applied to basic telephony and 
coe describes the components, operation, and transmission range of the 
three fundamental telephone systems commonly used in tactical operations. 


15 Cc ho 


This film documents the original space communications experiment known 
as "Project Echo" and describes possible future TV and telephone 
satellite systems. 


I BIG BOUNCE 
| 


/ CAPACITANCE PT. I 
= 16 Baw 35 


Ohm's law as related to the effect of current flow of condensers, connecting 
condensers in parallel and series, dialectric constant(Good student interest) 


q 
j a = 
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CIRCUIT TESTING =~ SIGNAL GENERATORS 
——— Se 


ELECTRICITY (Cont'd) 


CAPACITANCE. PT, II 
15 BRM 35 


Variations of a charge on a condenser in relation to time, and the 
behavior of capacitance with alternating current.(Geod student interest) 


CERAMICS AND ELECTRONICS 
22 C 62 


Shows the importance of ceramic materials in the «:ectronics industry. 
It stresses the application of ceramic strips and other ceramic parts 
in the oscilloscope. It also presents the complete manufacturing process 
from the mixing of clays, firing and glazing to silvering the strips. 


2 B&W 66 


Explains thetheory and operation of the signal generator, including 
oscillating circuits, audio-oscillators, radio frequency oscillators, 
and frequency oscillators, and frequency meters. 


CURRENT & ELECTROMOTIVE FORCE 
il BaW 35 


Explains electro theory, arrangement of molecules, building up current, 
conductors, electromotive forces, resistance, chemical & mechanical sources 
of electromotive forces. 


CURRENT FLOW, WHAT IS IT? 

BW 35 
Shows electrons move in chain reaction due to repulsion between electrons 
and positive atoms. 
DAWN OF BETTER LIVING 

15 ¢ 50-43 

A Walt Disney production showing the history of lighting and the growth 
of the electrical servants at home and work. 
DIODE: PRINCIPLES AND APPLICATION 
ae “17 BW 35 


Principles of eLectron flow across a gap, basic features of diode tube, 
control of electron flow in tube, photoelectric cells, x-ray tubes, and 
the diode as a rectifier. 


ELECTRIC FIELDS 
24 BaW 27 
Discusses electric field as a mathematical aid and as a physical entity. 
ELECTRIC LINES OF FORCE 
7 B&W 27 


Shows how to produce electric field patterns using a neon sign transformer 
as a high voltage sources 


ko 


ELECTRICITY (Cont'd) 


ELECTRICAL SAFETY IN THE HOMS 
14 ¢ 60 


vemonstrates proper means of preventing or correcting electrical hazzards 
in the hone. 


ELECTRICITY AND HOW IT IS MADE 
aaa a a aa: | c 28 


Demonstrates principle ways in which electricity can be produced. (Good 
for primary grades.) 


ELECTRICITY AND MAGNETISM PT. I 
1h BEW 66 


Explains breakdown of moiecule into atoms, and relation of protons and 
electrons to electricity. 


ELECTRICIZY AND MAGNETISM PT. IIT 
18 BeW 66 


Explains the principles involved in the voltaio cell, dry cell and 
storage battery- 


ELECTRiCITY AND MAGNETISM PT. IV 
16 BW 66 


Charging, care and preparation of storage batteries; constant voltage and 
méthods and modifications. 


ELECTRICITY FOR BEGINNERS 
it C 20 


Dramatized incidents are used to explain that electricity flows in only 
one continus pathway. Emphasizes importance of safety. 


ELECEROCHEMICAL REACTIONS 
14 Cc 20 


Reviews ionization. 


ELECTROMACNETS 
3 B&W 35 
Shows current can be induced by use of magnetic field; current in turn 


induces magnetic field all along wire; shows components of electromagnet 
& how strength can be varied. {Good for junior high or below.) 


ELECTRONICS IN SPACE TRAVEL 
22 C 22 


This film utilizes filmed seqnrences, animation and easily understood 
narration to cover the role which slectronics is playing in man's conquest 
of space. Scenes filmed in beautiful color of Cape Canaveral, Florida, 
animation describing future manned flights to other planets, and a landing 
on the mocn, make up some of the unique secuernces in the film. 
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ELECTRICITY (Cont'd) 


ELECTROSTATIC CHARGES & FORCES 
25 BRW 20 


Experimental check to show that electrons do acguire the predicted energy 
when they move in a yacuum tube for a known distance in a kmown electric 
force field. 


HOW TO MAKE A MOTOR GO 

20 C i 
M:..atenance and installation using cartoon characters and illustre<¢ions. 
Motors discussed. 


HOW TO TAKE STEP SEVEN 

20 Cc & 
Maintenance and installation using cartoon characters and illustrations. 
Motors are serviced. 


HUGHES ELECTRON NEWS I 
st 15 G 33 
A newsreel report including electron tube production, the GAR-3 Super Falcon, 


transister manufacturing, and the first fully automated production line 
and new diode production facilities and techniques. 


HUGHES ELECTRON NEWS II 
15 C 33 


A newsreel report including the Ruby Laser, RAKMAC, the missle monitor, 
ion engine, and freeways and electronics. 


KILOWATT BUILDERS 
30 Cc 50-43 
Postwar construction program of new hydroeiectric and steam generating 


plants. Fascinating shots of road building, tunneling, dredging, etc. 
in the high Sierra and elsewhere. 


L.. NE, TOMBER ONE 
35 Cc 5013 


Dramatically portrays the pioneering accomplishments of scientists and 
engineers over the past century which led to the production of electricity 
from the atom at the P.G. & B. at GE. Vallecitos Atomic Power Plant. 


MAGNETISM 
16 Baw 28 


What magnetism is; difference between magnetism and electricity. 


MAKING CONVERSATION 


12 Cc kg 


You'll see how telephones are made with the skill needed for this complex 
instrument as you tour the Western Electric factory, manufacturing arm 
of the Bell System. 
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ELECTRICITY (Cont'd) 


MOTORS & GENERATORS PIS. I & II 


Baw 66 


Part I describes the construction, uses, and primciples governing the 
operation of DC motors and generators. Part If describes the design, 
characteristics, and operation of AC generators and motors. 


NIKE = HERCULES 
Pee 28 C ko 


The missil.e designed to seek cut an enemy plane and destroy it. 
Narration and on-theespot.fiiming traces the Nike-Hercules from the 
engineer’s drawing beara to its elaborate testing by the Army Missile 
Command. This film emphasizes the cooperation necessary between the 
nation's industry and armed forces. 


OFM'S_T.All 
221 B&W 66 

Brief review of basic electronics, emphasizing theory and application 

of Ohm's Law. Describes current and current flow in electronic circuits. 

Explains principles and use of Ohm’s Law in electronic circuits. 


OHM'S LAW 
19 Baw 35 
Explains elements of electricity & electrical energy; composition of 


matter; use of force & energy; resistance: purpose & use of meters. 
(Basic, but good student intcrest) 


OSCILLATORS 
13 BaW 35 
Explains the basic principles of electronic oscillation. 
PRINCIPLES OF GAS-FILLED TUBES 

15 B&W 35 


Application of theory of ionization, control of current in circuits 
employing gas-filled tubes, gas diode as a rectifier, action of grid in 
a gas triode, gas triode as a gridcontrolled rectifier. 


PRINCIPLES OF THE TRANSISTOR 

ye 21 B&W 35 

Brief review of crystal set, invention of valve; detailed explanation of 
how germau.ijum diode & transistor function. (Good student interest) 

RADIO ANTENNAS: CREATION & BEHAVIOR OF RADIO WAVE 
—— 12 B&W 35 


Explains electric and magnetic fields, behavior of radio waves in space, 
ground wave, electro-magnetic waves, reflection & refraction, ionosphere, 
and causes of fading. 


RADIO RECEIVERS: PRINCIPLES OF THE 2cORIER 
1? BRW 35 


Shows principles & working of crystal and tube detectors, radio and audio 
frequency amplification, superheterodyne circuit. 
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ELECTRICITY (Cont'd) 
RADIO SHOP TECHNIQUES 
38 BEW 35 


Shows radio technician's tools, orthographic projection, layouts, sawing 
avd filing, drilling, bending metal, wiring, soldering in making re~ 
generative receiver. (Introduction to construction project) 


RCL 
5h Bad 35 


Relationship of current and voltage to time, curves, measurement at source, 
the addition of phase components, effect of impedance on resonan . 


SAFETY WITH ELECTRICITY 
CG 28 
(Very good for junior high school, but not high schocl, too elementary.) 


SERIES & PARALLEL CIRCUITS 
[eg ea eee BEW 35 


Illustrates series & parallel circuits, explaining current flow and voltage 
drop across each lamp. (Basic material, good student interest. Film might 
be well used for review work.) 


SEVEN MILLION MILES OF WHITE POWER 
Th ¢ 37 


Shows advantages in installation of aluminum building wire. 


SIGNAL GENERATOR OPERATIONS 
rote ae on GM AVS gp To ee 9 Baw 35 


Shows how to use signal generator to align radio receiver. 


SIMILARITIES IN WAVE BEHAVIOR 
, 27 B&W Lig 


Using specially built torsion wave machines, Dr. J. N. Shive of Bell 
Telephone laboratories demonstrates and discusses the following aspects 
of wave behavior: reflection of waves; superposition, standing waves 
and resonance; energy loss by impedance mismatching; and reduction of 
energy loss by quarter-wave and tapered-section matching transformers. 


STORY OF THE MODERN STORAGE BATTERY 
33 C 73 or C.0. 


Shows the processes used in the manufacture of a modern storage battery, 
including the making of the grids, insulators, testing, sealing, filling, 
and packing the batteries. (Very good student interest) 


TELEGRAM FOR AMERICA 
20 BEW 72 


This film shows modern telegraphy at work--exploring new frontiers with 
facsimile transmission, micorwave beam, and other modern development. 
It also includes some historicai background of the industry. 
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ELECTRICITY (Cont'd) 


TELEVISION ~ LAND OF NEW FROAPIZRS 
22 CG 22 


Takes the viewer behind the scenes in television. Interesting sequences 
ghow actual televising of both studio and remcte programs. Scenes show 
trained technicians in action, and explain many studio operations which 
TV viewers seldom see. Primary purpose is to show the wide variety of 
opportunities in television. Perfect for high school vocational guidance 
programs and adult groups. 


TELEVISION RECEIVERS 
7 BRR 35 


Explains specific functions of each section in a typical intercarrier 
sound receiver circuit, from antemma and tranamission line to picture tube. 


TELSTAR 
27 C kg 
The story of the Telstar I Communications Satellite, including the 


extensive research that went into it. (A gcod enrichment film for an 
electronics program. The film moves slow, but has good student interest.) 


TESTING WITH METERS 
33 Baw 66 
Use of Yoitohmeters, Wheatstone bridge, decibel meter, tube tester, etc; 


in testing transformers, capacitors, resitors, telephone joop circuits. 
(Good student interest, but slow moving.) 


THE ELECTRON THEORY 


3 Bew 35 


Shows orbit of electrons around 2 representative atom, symbols used for 
neutral atom, electron, and atom with one positive charge and current flow. 
(Very elementary, but good for basic information.) 


THE KINGS 

27 Cc 50-43 
Breathtaking photography takes you through the rich farm lands of the San 
Joaquin Valley on lecation with construction crews at work inthe granite 
gorge of California's Kings River Canyon. Shows the building of dams, 


tunnels, penstocks and powerhouses on this project.(Good for general viewing) 
THE MAGIC IN TELEVISION TUBES 


10 Bal 22 


Using easily understandabie animation, this Hollywood yroduced film traces 
the development and shows the operation of the heart of a modern television 
set - the cathode ray "picture" tube. 


THE MAGIC LINK 


20 Cc 5013 
Adequate wiring in today's homes. 
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ELECTRICITY (Cont'd) 


THE MIGHTY ATOM 
1? G 50-43 


Cartoon motion picture of the origin of electricity with "Reddy Kilowatt" 
as star ard narrator. Particularly interesting }® school children. 


THE NEw GIANT 
15 G 23 


Present a look at the unbelievably complex world of mititary electronics. 
It examines the tremendous growth of a new industry. (Good general student 
interest.) 


THEORY OF OPERATION OF THE FOUR-POLE MAGNETO 


x0 BE 15 


This film describes the use of the comnenents of the four-pole, high 
tension magneto, and combines them into a working magneto. It gives the 
theory of the magnetic principle, the condenser, cumtact points, and coil 
and describes how each operates. 


TRANSISTORS V 
30 B&W 66 


Basic Class A transistor amplifier cizcuit; fundamentals and variations 
of amplifier circuit operation. Conve:.cional and complementary symmetry 
amplifiers; how transistor amplifiers are modified to become oscillators. 
(Technical, but good student interest.) 


TRANSISTORS PART VI 
39 B&W 66 


Diverse uses of transistors in pulse application. Characteristics and 
application of basic types of waveforms, or pulses: square, saw tooth, 
and spiked. Shows how a transistor functions as a switch to make square 
waves first electromechanisally and then electronically. (Technical and 
advanced, Lut good student interest.) 


TRANSISTORS PART VIT 
31 B&W 66 


Standard troutteshooting approach, as developed for vacuum tube circuits; 
visual inspection, checking for shorts, operation check, power supply 

check, sectionalizing and localizing and isolating. Procedure is then 
applied totransistorized equipment. (Technical repair, good student interest) 


TRANSISTORS: HIGH UENCY OPERATION 
SRARSTSTORS | IGS SER CeNCy Oe 14 B&W 55 


Describes how transistors operate in high frequency amplifiers and in 
oscillator circuits, shows influence of transit effect in the base. 


TRANSISTORS: P-N JUNCTION FUNDAMENTALS 
lu Baw 35 


Explains theory and mechanisms of semi-conductor diode and transistor 
action, discusses fundamental principles that apply to ail trarsistors 
and junction rectifiers. (Technical, but good student interest.) 
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ELECTRICITY (Cont’d) 


TRANSISTORS: LOW FREQUENCY AMPLIFIERS 
—_ 15 B&W 22 


Shows how transistors are used to amplify low frequencies in common base, 
common emitter and common collestor circuits. Explains transistor 
functions. 

a7 BSW 35 
Discusses common types of transister failures. Demonstrates with over- 


shoulder camera yiews, the special techniques that must be used with 
transistorized equipment. 


TRANSISTORS: SWITCHING 
14 BW 35 


Examples oS switching circuits in transisterized computers, explaining 
concept of digital computation and how transistors are used, how a 
simple transitor switch works. 


TRIODE: AMPLIFICATION. 


Lh Baw 35 


Principles of dicde and triode, electric fields, triode amplifier circuits, 
amplification of DG woltage changes, alternating voltages, distortion, 
amplification of audio frequency signals. 


TROUBLEMEN 
ee 15 Baw 5043 
An absorbing story of electric serve maintenance during a severe electric 


storm, featuring George Kritsky, a P.G & E troubleman. Traces the 
restoration of power in the midst of a driving storm. 


TUNED CIRCUITS 


28 B&W 66 


Theories of electronics of tunecé cirquits, application of theories to 
a practical radio receiver layout and a radio transmitter. 


VACUUM TUBES: ELECTRON THEORY & DIODE TUBE 
in oS . 


i BRW 35 


Explains electron behavior, electron sources in vacuum tubes, diode & 
duodiocde as reflectors. 


i Baw 35 


Triode tube, its structure, capacities, circuits in which tube functions. 
Fanctions of grid, grid bias, screen, suppressor grids, and multi- 
purpose tubes indicated. 


VACUUM TUBES: TRIODE AND MULTIPURPOSE TUBES 


VOLTAIC CELL, DRY CELL & STORAGE 
18 Be 35 


Explains principles of voltaic cell, dry cell, storage battery. 
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ELECTRICITY (Cont'd) 


WHAT IS ELECTRICITY? 


i2 C 5043 


Fundamentals of electricity are explained clearly and simply. Methods 
of generating electricity are described with emphasis on generation by 
magnetism. 


YOUR FUTURE IN ELECTRONICS 


2i C D3 


Shows actual training of electronics technicians and depicts something 
of the opportunities in industry for person with this training. It will 
be of special interest to ee school students who have an iaterest in 
electronics. . ie 


MECHANICAL DRAWING 


A IS FOR ARCHITECTURE 
Sg Oe a ee Tt 30 C 19 


Presents the romance of architecture, the story of man's buildings 
through the ages, perpetuating in stone the pride and spirit of his days. 


ALUMINUM ON THE SKYWAY 
28 Ba 2 


Filmed over a three year period, the film shows tep-by-step construction 
of the recently completed thirty-story Alcoa Building in Pittsburgh, 
Pennsylvania. (Good student interest.) 


AMERICAN LOOK 
i oe 29 C 36 


Shows the progression of a specific design from the initial concept of 
the idea to the finished product, with artists at work on the project. 


AUXILIARY VIEWS I 
13 BRW 41 


Reviews orthographic projection on three principal planes and on auxiliary 
planes; describes the theory of double auxiliary or oblique view, using 
animation techniques; demonstrates the steps in drawing an object with an 
oblique face. (Good student interest.) 


AUXILIARY VIEWS IT 
23 BRW 41 


Reviews orthographic projection and describes the true shape of an object 
with one or more slanting, faces. The film explains auxiliary projecting 
through three-dimensional technique. Discusses auxiliary elevations right 
and left ee views and front and back auxiliary views. (Good student 
interest. 


BEHIND THE SHOP DRAWING 


Baw 36 or CO 
Discusses many aspects from elementary to complicated objects. 


BLUE PRINT FOR ACTION 


28 Cc 43 


Shows the importance and need of the copy and reproduction industry and 
its role in today's business world. (Good student interest.) 


DESIGN AGAINST THE SKY 
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DRAFTING TIPS 


28 B&W Penn.State 
Tips to look for in drawing. (Good student interest.) 
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MECHANICAL DRAWING (Cont'd) 


HOUSES HAVE FOUR SIDES 
30 Cc 2 


Assists builders and home improvement contractors in selling and installing 
new Alcoa siding, a fast growing trend in the designs for contemporary 

home construction. Job estimates, accessory utilization and installation 
completion are shown in detail. 


LANGUAGE OF DRAWING 
20 BW by 


Attempts to provide a sensibie and acceptable answer to the question, “Why 
study Mechanical Drawing?" and to stimmlate the beginning student's 
interest in the subject. (Good student interest.) 


LEVER AGE 


21 Baw 56 


Primitive man discovered that it was easier to move heavy objects with the 
aid of a tree branch and rock than by hand alone. The development of this 
principle and its application in modern technology are the subjects of this 
motion picture. 


MAKING A HOUSE MODEL 
10 14 


(Too elementary ~ good for fourth grade level.) 
MEN, STEEL AND EARTHQUAKES 


25 Cc 43 
(Good student interest.) 
PICTORIAL SKETCHING 

13 BW | 


Using a combination of animated drawings and tive nhotography, it describes 
the three methods of pictorial sketching-axometric, oblique, perspective -- 
and explains where and how to use e:h method. 


SECTIONS 
10 Baas by 


Explains yariovs symbols used in sectioning and desonstrates the construction 
of a full sectional view. (Good student interest.) 


SHAPE DESCRIPTION I & IT 
19 BW by 


Deseribes orthographic projection, utilizing a combination of animated 
diagrams and animated photography of specially prepared models to provide 
unusual. three-dimensional effects. In Part II, the step-by-step procedure 
of constructing a drawing is demonstrated and reasons for each step are 
explained. (Good student interest.) 


SHOP PROCEDURES 

17 BW hD 
Shows how finished drawings are used as detailed instruction in every 
step of manufacturing. (Good student interest.) 
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MECHANICAL DRAWING (Cont'd) 


SIMPLE DEVELOPMENT 
11 Ba 44, 


Animated drawings are used in this film to explain what simple developments 
are and how they are made. Step~by-step development of a hexagonal 

prism, truncated cylinder, right rectangular pyramid, oblique pyramid, 
right circular cone and truncated right circular cone is shown. (Good 

i student interest.) 


: SIZE DESCRIPTION 
13 Baw hy 


The method for describing complex drawings by breaking them down into 
simple geometric parts for dimensioning is shown. (Good student interest) 


STEEL RULE 
14 Ay 
(Good student interest) 

WHY STUDY I.A. 


10 BRW Ay 
A discussion of why the study of industrial arts is important to the 
student now and in later life. (Good student interest.) 


; YOUR CAREER IN ARCHITECTURE 
27 ha 


hivadatbl es: 


ABRASIVE CUTTING 


33 G 2 


This film deseribes and demonstrates abrasive cutting and its applications 
in industry. It shows four basic types of abrasive cut-off machines ~- 
copstroke, oscillating, horizontal, and rotary; and explains the type of 
operations to which each is especially adarted. 


ALIGNMENT FOR BETTER INTERNAL GRINDING 

30 C 16 
Discussion of close tolerance work that can be produced on an internal 
grindex. The elements which contribute to its alignment are clearly 


defined and the correct relationship of the elements to each other is 
illustrated by models. The types of mis-alignment are also presented. 


ALUMINUM ON THE MARCH 


28 B&W 29 


Aluminum pfodustion and application, from raw bauxite to finished aluminum 
products. (Goed student interest.) 


A AGE OF PRECISION 
7 ——— 30 Cc 17 


7 4 Shows the impact of cyclindrical grinding improvements on all of our 
43 lives. 
ARC WELDING STAINLESS STEEL 
20 C 2 


The principles and factors that govern are welding of stainless steel =7¢ 
portrayed in this film. How and why the arc welder works are covered in 
detail. (Good for advanced welding.) 


BURNING BLADES 
. 29 ¢ l 


4 Explains gas cutting, it graphically reveals the versatility of Airco's 
machine oxyacetylene cutting equipment. Actual producting scenes are used. 


BRIGHT STEEL 

30 C >) 
Many uses of tin plate, exemplifing the making of tin cans. (Good student 
interest.) 


CARE AND USE OF HAND TOOLS -- BARS, PUNCHES AND as 
14 BY 66 


Purposes, correct uses, and commom misuses. 


CARE AND USE OF HAND TOOLS +- CHISELS 
12 BW 66 


Various types of cold chisels; correct use and safety precautiéns. 
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MECALS (Cont'd) 


Pt | 
a CARE AND USE OF HAND TOOLS «= HACKSAWS 
18 BaW 66 


ft Various types of hacksaw frames; proper and improper uses. 


CARE AND USE OF HAND TOOLS = HAMMERS 
ll Baw 66 


[| Correct use of bail, straight, ¢cross-peen, sledge and clawhammers. 


i CONTINENTAL PRODUCTION SAW 
[| L5 Cc 24 


Describes how the need for higher cutting rates was met by using a two-inch 
| wide saw blade on an advanced design, large capacity, cut-off machine. 
Animation is used to iliusctrate the unique design of the machine and split 
gram photography indicates the relatively fast cutting rates compared to 

bY other more common machines. 


CUTTING EDGE 
29 G 47 


| Demonstrates in detail the procedure in sharpening the four basic types of 
milling cutters. 


| DESIGN FOR ARC WELDED STRUCTURES 


Animation is used to describe the development of structures through the 

ages and explains how the arc welding process allows designers and engineers 
to overcome previous limitations in building structures today. It describes 
the reasons for arc welding in buildings and bridges. (Good student interest) 


DESIGNING MACHINERY FOR ARC WELDING 
Ld Cc 40 


Descrives the functional ayproach to machine design in a simple manner, 
suitable for school use. It explains how welded design permits greater 
strength and rigidity from less material. (Good outline and order, advanced, 
but good student interest) 


DRAMA OF METAL FORMING 
28 C 56 


The excitement, noise and cohor of forming mills are presented in vivid } 
sequences showing gigantic machines, operated with high precision, shaping j 
metal into products ranging from a 100 ton rotor to fine copper wire. The : 
metal-forming operations portrayed include hot and cold rolling, tube forming, 
wire drawing, forging, extrusion, deep drawing and pressing. 


EASY DOwS IT 
ak Cc Sit 
Show the manufacture and application of Electrunite EMT conduit. 
EUTALLOY 
20 G 29 
22 
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METALS (Cont'd) 


EXTENDING THE RANGE OF MODERN SURFACE GRINDING 
20 CG 2k 


Reveals the capability of the modern surface grinder for the performance 
of tasks other than flat grinding. It shows form grinding and automatic 
grinding as well as attachments for obtaining automatic grinder operation. 


FILES, HOW Tu USE THEM 


Tells what happens when a file cuts stock. How to file teeth work. Helps 
to clear up the use and function of the file as a basic cutting tool. 


GOLDEN HORIZONS 
32 G 10 


Historical - early uses of copper, iron and aluminum. (Moves too slow, 
but good student interest.) 


GRINDING CUTTER BITS 

20 G 77 
Shows how to grind cutter bits of various lathe operations including 
rough and finish turning, facing and thread cutting. Many clear close-ups 
make it easy for the beginner to uvderstand how to grind the correct 
clearance and rake angles. (Good student interest.) 


HACKSAWS: HOW 23 USE THEM 

30 CG 37 
Film teaches best methods of hacksaw cutting, hand and power. Shows how 
to choose and correctly use hacksaw blades. 


HEAT TREATMENT OF STEEL 
30 BW 8 


Shows the importance of heat treatment of steels in today's exacting 
requirements for tools, springs and machine components. The film describes 
the iron carbor and time-temperature transformation disgrams as these 
pertain to heat treating. (Technical and good student iffferest.) 


HIGHWAY TO PRODUCTION 
i i 30 C 17 
Telis the story of the construction of a milling machine. It shows machine 


tool patterns, founding and precision machining. Scientific know-how and 
planning of production are stressed. (Good student interest.) 


HOW TO FORM ALUMINUM 
i5 BRW 65 


Blanking and Piercing; This is one of the excellent "How to do it” series 
put out by ALCOA. Zt shows sheet metal layout, and the use of shears, 
saws and routers. Rubber pad forming is also displayed. 


HOW TO FORM ALUMINUM 
13 BRW 65 


Tube & Shape Bending; Proper methods of bending alwninmum tubes and shapes are 
demonstrated. 
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METALS (Cont'd) 


LATHE-SOUTH BEND 
20 C 7? 


Introduces the student to the standard back-geared screwcutting lathe by 

familiarizing him with the name of each individual part cf the lathe, its 
purpose and operation. It is ideally suited for beginners before actual 

operation of the lathe. (Good student interest.) 


MACHINES KNIVES IN INDUSTRY 

30 C yy 
Shows the manufacture of various kinds of machine knives and their 
employment in mills, factories, plants, etc. 


MANUFACTURE OF DIES 
li Cc 3 


Steps in manufacturing of lamination dies from oil-hardening, high- 
carbon, high-chrome tool steel. (Advanced, good student interest.) 


MILES OF STAINLESS 
27 c 3 


Shows complete sequence of manufacturing bars and wire from melting to 
finished product. 


MODERN STEEL MAKING 
22 Cc 68 


This is the story of basic steel making today in the blast furnace, open 
hearth and electric fu.naces. Operations are illustrated by animation and 
live shots with on the scene sound effects. (Very good student interest.) 


OLD AS THE HILLS 
28 Cc ko 


The story of man’s learning from nature the techniques of abrasion, and 
how to develop abrasive material te care for his own needs. 


ONE HOG FOR KALABO 
25 Cc ks 


Contrasts the making of one hoe in the heart of Africa with our modern 
industrial techniques. It also offers some historical development of 
machine tools. (Very good student interest.) 


PLAIN TURNING 
20 Cc 77 


Tllustrates all of the operation involved ia machining a shaft held between 
the lathe centers. Itteaches many of the basic procedures encountered in 
all lathe work. (Good student interest.) 


RIBEONS OF STAINLESS 


20 C 3 
Manufacturing of strip including melting, blooming, hot rolling, ete. 
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METALS (Cons'd) 
SAND AND STEE?, 
10 Baw 3 


Covers the complete operation of the manufacture of stainless steel. It 
includes sand preparations, pattern making, molding, and the melting and 
pouring of heat resistant castings. (Good foundry film.) 


STORY OF STAINLESS 


a3, G Sh oks 
Here is a fascinating record of the birth and growth of a great industry - 


stainless steel. Excellent scenes of the piants of stainless steel 
manufacturers and users are in this film. 


THE LITTLE SHOW-OFF 
26 ¢ 39 


informative film describing the Tri-D Rotary Milling Head and its 
application. 


THE MAGIC WAND OF INDUSTRY = ARC WELDING 
25 C Lo 


How arc welding is usedim all types of industry. (Good student interest.) 


THE MAKING, SHAPING, TREATING OF STEEL (Series of 6 films) 5 
ee ee eee a: Cc 


This film series is more detailed than "Modern Steel Making" and is 
intended for audiences who either through interest or specific needs 
desive tc know more about some of the technical aspects of steel. 
(Excellent series, good student interest, good order.) 


THE PREVENTION AND CONTROL OF DISTORTION IN ARC WELDING 


20 Cc Lo 


Showing how molten weld metal cools and contents. (Excellent, informative, 
good student interest.) 


THE ROUGE 
20 C 76 


Show the men and machines of the Rouge performing the major steps in the 
building of cars, from the smelting of iron ore to the final eee line. 
(Good student interest.) 


THE SPIKED CANDLESTICK 

13 C 71 
Describes and illustrates in detail the complete operation involved in the 
casting and finishing of an authentic reproduction of the candlesticks. 
TOOL FOR MANY USES 

18 C 1 


Shows the use of inert gas arc welding in a variety of industrial applications. 
Coil-fed rod and welding of many materials are displayed. 
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METALS (Cont'd) 


USES AND ABUSES OF TWIST DRILLS 
: 30 B&W 18 


: | Proper uses and common misuses of these tools. (Good student interest.) 
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WOOD 


A SAFE SHOP 


12 Baw Ay 


Discusses the safety problems and pro¢edures for the school shop. (The 
film has a very broad scope; however, it has good etudent interest for use 
in safety instructions.) 


AMERICAN WALNUT 


22 Ba 9 
History of the wainut tree and its many uses. 


CHISELS & GOUGES 


13 BRW 4y 


Demonstrates the nature, function, use and care of chiseis and gouges 
used in woodworking. (Moves slow, but has good etudent interest.) 


COMPARATIVE FIRE TEST ON TIMBER AND STEEL BEAMS fe 
15 G 5 


Illustrates an actual test on the fire resistance of glued-iaiminated timber 
and cho a beams.(Quite technical, moves too slow and little student 
interest. 


COMPARATIVE FIRE TEST ON WOOD AND STEHT, JOISTS ' 
10 2 


Provides building designers and owners with reliable information on the 
comparative behavior of unprotected wood and steel joists. Shows resuits 

of a fire test in which wood joists and steel joists were exposed simultaneously 
to identical fire conditions. ‘Quite technical, moves too slowly, little 
student interest.) 


CONVENTIONAL & HOT SPRAY METHODS 
25 Cc 23 


(A technical film perhaps usable for T & I instruction: however, not appropriate 
for this area. It moves quite slow and has little student interest.) 


FINE ART OF FURNITURE FINISHING 
25 CG 25 


This film was made on the production line in a furniture factory. It 
describes how furniture is finished from bare wood to the end product. It 
shows various operations and the care that is taken to insure a durable and 
beautiful finish. (Moves slow and is technical, but has good student interest.) 


FOREVER LIVING FORESTS 
27 Cc zh 


Where and how redwood grow, produce, etc. (A technical, slow moving film 
with good student interest.) 


FROM TREES TO LUMBER 
14 Baw 6 


This film shows by dramatic photography and simple diagram how paper is made 
from trees. It also tells how scientific forest managenent assures growth of 
repeated tree crops. (Good for general school uze or for adult audiences, 
good student interest.) 
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WOOD (Cont'd) 


FROM TREES TO PAPER 
12 B&W 6 


This film shows by dramatic photography and simple diagram how paper is 
made from trees. it aiso telis how scientific forest management assures 
growth of repeated tree crops. (Good for general. school use or for adult 
audiences, geod student interest.) 


HAND SAWS_ 
10 BBM by 


Identifies commo.. types of hand saws and expiains the eorrsét uses of tach 
type. (Moves too slow, good student interest.) 


HERE'S HOW 
25 B&W 46 


Features Norman Brokenshire demonstrating how to paint interiors, 
exteriors, masonry, as well as covering floor finishing. (Fair student 


IT'S A TREE COUNTRY 


14 BW 6 


America's forests are now adding more wood in new growth than is being 
removed each year. Shows the tree farming, forest fire prevention, research 
and utilization activities of wood-using industries and other timberlanc 
owners: which have helped make this favorable balance possible. (Moves slowly, 
fair student interest.) 


KNOWING WOODS & THEIR USES 
20 Baw Hy 


Explains the classifications and characteristics of woods so that the 
craftaman can better select and order the woods he needs. (Moves too slowly, 
little student interest.) 


JOINING AND GLUING 

> Peet 20 BEW Ay 
Demonstrates the techniques for joining and gluing wood surface3. (Fair 
student interest.) 

LIFE OF LEISURE 

cy se eee Ts 20 c 7 


Plans are made by a young couple to build a "second home” in the mountains. 
(Too much nonsense, fair student interest in spots.) } 


MAKING THE MOST OF SPRAY PAINTING METHODS 
30 B&W 23 


This film shows how spray equipment works; the types of equipment and their 
adjustment, the elements of the spraying machines and their function. It 
Also shows how to use spray equipment, how to care for the equipment, and 
the cleaning of the gun, both hose and containers. It includes the locating 
and correcting of commom defects. (Moves too slowly with Little student 
interest, might be good for advance classes.) 
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WOOD (Conta) 


MEASURING AND SQUARING 
12 BRW 41 


Demonstrates the function and use of commom types of shop measuring and 
equaring tools. (Moves slowly with fair student interest.) 


MODERN WOOD SANDING 
20 C Rehy-Manning 


Filmed in leading furniture plants, this film takes you Divo of Norton Coo 


step-by-step through the machine rooms, to the sanding room Troy, NoY. 
and cabinet room on to final finishing. (Very good student 
interest.) 


OLYMPIC VILLAGE U.S.A. 
15 C ? 


Winter sports action is woven in this story of changing a mountain meadow 
into an Olympic site. Emphasis is on unusual coustruction rather than 


sports. (Good student interest, but not a strong teaching aid for this area.) 


PLANES . 


13 BRW Al 


Identifies the common types of hand planes, and shows the correct use and 
care of each. (Fair student interest.) 


PLYWOOD FLEET 
27 C ? 


& 
The use of plywood in commercial boats such as tunaclippers is iilustrated 
as well as private pleasure boats. (Fair student interest, not good for 
this area of study. 


THREE APPRENTICES 
22 19 


TOMORROW'S TREBS 
25 C 43 


A well illustrated story of forestry. (Good student interest, but may not 
be of extreme benefit in this area.) 


UNICOM - METHODS OF HOUSE CONSTRUCTION 
30 C 45 


Shows how Unicom method of house construction provides a uniform basis for 
manufacturing house components. Features construction of two complete 
house shells, from installing floor joists to applying the siding. (Good 
technical carpentry film, little student interest in a general wood course.) 


USING SCREWS AND NAILS 


12 - Baw aa 


Identifies the commom types of nails and screws used in woodworking, as 
well as function and uses of hammers, nailsets and screwdrivers. (Fair 
etudent interest.) 
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WOOD (Cont'd) 


WEALTH OF THE WEST 
30 ¢ 7 


Features the manufacture of box shock and the packing and shipping of 
fresh produce in standard nailed containers. (Fair student interest.) 


WOOD FINISHING 


16 Bew by 


Explains the common types of finishing materiale used on wood, and 
demonstrates the procedures for each. (Good student interest.) 
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SPONSORS - NAMES AND ADDRESSES 


Air Reduction Sales Co. 
1485 Park Avenue 
Emeryville 8, California 


Alcoa 

Motion Picture £«c. 

818 Alcoa Build: - 
Pittsburgh, Penr.uwylvania 


Allegheny Ludlum Steel 
Pittsburgh, Pennsylvania 


Allis ~ Chalmers Mfg. Coe 
Tractor Group 
Milwaukee 1, Wisconsin 


Allison = Campbell Div. 
P.O. Box 430 
Bridgeport, Conn. 


American Forest Products 
1816 RN. Street N.W. 
Washington 6, D.C. 


American Plywood 
1119 A Street 
Tacoma, Washington 98401 


American Sc iety of Metals 
Mr. T.C. DuMond 
Metals Park, Ohio 


American Walnut Mfg Assoc. 
666 8. Lake Shore Drive 
Chicago 11, Illinois 


Ampco Metals, Inc. 
PoOo Box 2004 
Milwaukee 1, Wisconsin 


Archer - Daniels Midland Co. 
2191 W. 110th Street 
Cleveland, Ohio 


Arizona State University 
Film Cooperative 
Tempe, Arizona 


Armco Steel Corpo 

Film Library 

703 Curtis Street 
Middletwon, Ohio 45042 
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Bailey Films 
6509 DeLongpre Aver 
Hollywood, California 


Bendix 
Service Dept. 
Sidney, New York 


Bryant Chucking Grindez Co. 
Springfield, Vermont 05159 


Cincinzeti Milling Machine Coe 


Advertising Dept. 
4IOL Merburg Aveo 
Caneimmati 9, Ohie 


Cleveland Twist Drill Co. 
Mr. W. EL Wenger Adv. Mer. 
P.O. Box 6656 

Cleveland, Ohio 44110 


Consulate General of Canada 
Film Library 
310 South Michigan Ave. 


Coronet Fiims 
65 E. Soo Water Street 
Chicago 1, Illinois 


Delco ~ Remy Div. 
General Motors Corp. 
Anderson, Indiana 


De Vry Technical Institute 
4341 Belront Avenue 
Chicago, Illinois 60641 


Di Vilbiss Coe 
Dept. 133 Phillips Ave. 
Toledo 1, Ohio 


Do All Company 

Film Libraries 

254 N. Laurel Avenue 
Des Plaines, Illinois 


DuPont Motion Picture Dist. 
Wilmington 98, Delaware 


Bastian Kodak Cc. 
343 State Street 
Rochester, New York 14650 
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Education Services, Inc. 
Watertowz, Mass 


Encyclopedia Britannica 
Public Relations Dept. 
Wilmette, Tllinceis 


Eutectic Welding Alloys Co. 
4Q = 4O 172nd Street 
Flushing 58, New York 


Federal Products Corp. 
1144 Eddy Street 
Providenc.:, Rhode Island 


General Motors 

Film Library 

4O5 Montgomery Street 
San Francisco, Calif, 


Goodyear Tire & Rubber Co. 
Audio-Visual Dept. 
Akron, Ohio 44316 


Hughes Aircraft Co. 

Mr. K. G. Brown 

Bldg. 114, Mail Station 13 
P.O. Box 90515 

Los Angeles 9, California 


Ideal Pictures 
Audio-Visuai Dept. 
1840 Alcatraz Avenue 
Berkeley, California 


Intercounty Loan 
Audio-Visual Dept. 
San Joaquin County 
Stockton, California 


Jam Handy Organization 
2821 & Grand Blvd. 
Detroit, Michigan 48211 


Kaiser Aluminum & Chem. Corp. 


Mr. Robert L. Del Re 
1924 Broadway 
Oakland 12, California 


Kaiser Steel 

Kaiser Center 

300 Lakesie Drive 
Oakland 12, California 
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Kearney & Srecker Corp. 
Advertising Dept. 

1100 Thecdore Tracker Way 
Milwaukee, Wisconsin 


Lincoln Exectric Co. 
25358 Cypress Aveo 
Hayward, waif. 


MoGraw ~ HILL Coe 
330 W. 42nd Street 
New York 36, New York 


Modern Learning &ids 
3 E. Sheth Street 
New Youk 22, New York 


Modern Gaiking victures 
ih Mission Street 
San Francisco 5, Calif. 


Monroe Auto Equipment 
East First Street 
Monroe, Michisan 


National Lumber Mfg. Assoc. 
1135 W. tiuntington Drive 
Arcadia, California 


National Paint Varnish & 
Lacquer Assoc. 

1500 Rhode Isiand Ave N.W. 

Washington 5, D.C. 


Norton Abrasive Company 
Advertising Dept. 
Worcester 6, Mass. 


Ohio Leather Co. 
1052 N. State Street 
Gerard, Ohio 


Pacific Bell Telephone 
apply at local office 


Pacific Gas and Electric 
apply at local office 


Pratt & Whitney 
Advertising Dept. 
Charter Oak Blvd. 
West Hartford 1, Conn. 
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Quebec Government House 
Rockefeller Center 

17 W. 50th Street 

New York, New York 10020 


R.CoAo Institutes, Inc. 
Mr. C. EB. Tomson, Rego 
350 Wo. 4th Street 

New York 14, New York 


Republis Steel 
22h East 131st Street 
Cleveland, Ohio 44108 


Reynolds Metal Coc. 


5004 W. Clay Street 
Richmond 18, Virginia 


Shell Oil Co. 

Film Library 

430 Peninsular Avenue 
San Mateo 8, California 


Simonds Saw and Steel Co. 
218 Littlefield Avenue 


South San Francisco, Calif. 


Southern Pine Assoc. 
P.O. Box 1170 
New Orleans, Louisiana 


Sterling Movies U.S.A. 
43 West 6lst Street 
New York, New York 


Stout State College: 
School of Ind. Education 
Menomonie, Wisconsin 


Tandy Leather Co. 
Box 791 BoP oSe 
Fort Worth, Texas 


Tektroniz, Ince 

Film Library 

Delivery Station 74/298 
P.O. Box 500 

Beaverton, Oregon 97005 


Union Carbide Corp. 

Sales Technical Service 
270 Park Avenue 

New York, New York 10017 
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U.S. Atomic Energy Comm. 
Office of Puolic info. 
2111 Bancroft Way 
Berkeley, California 


U.S. Bureau of Mines 
4800 Forbes Avenue 
Pittsburg 13, Penn. 


U.So Depte of the Aruy 
6th Aruy 

Preside of San Francisco. 
San Francisco, Calif. 


DoS Depte of the Navy 
Twelfth Navel Dist. 
Federal Nawal Office Bldg. 
San Francises 2, Calif. 


U. S. Steel Corp. 
120 Montgomery Street 
San Francisco 6, Calif. 


United World Fiims 
211 Park Avenue South 
New York, New York 10003 


Universal - Cyclops Steel Corp. 


6252 E. Telegraph Road 
Los Angeles, Calif. 


Virginia Metalcrafters, Inc. 


‘Waynesboro, Virginia 


Western Union 

Mr. Ro. D. Saylor V,P. 
7h2 Market Street 
San Francisco, Calif. 


Willard Storage Battery Div. 
246 ~ 286 EB. 13lst Street 
Cleveland, Ohio 


Youngstown Sheet & Tube 
Stamburgh Blvd. 
Youngstown, Ohio 


Western Wood Box Institute 
55 New Montgomery 
San Francisco, Calif. 
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a | VOCATIONAL AND INDUSTRIAL ARTS FILMS 
" AND FILMSTRIPS -- NAPA COUNTY 
| NEW MATERIALS -- 1966-67 
f 
7 MP 1037 ABC'S OF HAND TOOLS Pf. I 
s | MP 1038 " noon " PT, II E 
; | MP 1039 " " JEL PROPULSION 
; MP 1040 " " THE AUTOMOBILE ENGINE j 
MP 1041 8 " INTERNA], COMBUSTION 
MP 1042 " " DIESEL ENGINE ’ 
ELECTRICITY : 
a MEASUREMENT ) These are pending NDEA ! 
PRODUCTION ) acquisitions. Decisions 
STATIC ) will be made soon regarding 
a. DISTRIBUTION ) final purchase. 
| TRANSPARENCIES (masters) 
Pa TRANSP. 1 TECHNICAL GRAPHICS : 
ae 
as FILMSTRIPS 
it FS 228 WHAT IS YOUR FUTUR IN THE CHANGING WORLD OF WORK? 
a FS 229 YOUR FUTURE IN THE SHEET METAL TRADE 
i ) 
a 
Hi 
: | 
& 
a 
bi 
T 
an 
| 
| 65 


OTHER MATERIALS ON HAND 


MP 60 FLOW OF ELECTRICITY 

MP 113 FRICTION 

MP 2k3 SIMPLE MACHINES: LEVERS ) 

MP ahh " " PULLEYS ) Very elementary 

MP 2ks " " INCLINED PLANES ) 

MP 3h6 SERIES OF PARALLEL CIRCUITS 

MP ok LEARNING ABOUT LIGHT 

MP kas it " HEAT 

MP 426 " tt SOUND 

MP 439 ELECTRICITY ALL ABOUT US 

MP hho NATURE OF ENERGY 

MP bby NATURE OF LIGHT 

MP 582 MAGNETS 

MP 828 WHAT IS ELECTRIC CURRENT? : 

MP 829 HOW TO PRODUCE ELECTRIC CURRENT WITH MAGNETS 

MP 830 MAGNETIC, ELECTRIC AND GRAVITATIONAL FIELDS 

MP 832 ELECTRONS AT WORK 

FS 122 FRICTIONAL ELECTRICITY 

FS 695 ELECTRICITY 

FS 696 PERMANENT MAGNETS : 

FS 2700 ELECTRIC MAGNETS 

FS 701 SIMPLE MACHINES 

FS, 959 WONDER OF ELECTRICITY 

FS 960 WONDER OF ELECTRIC LIGHT 

FS 1173 ELECTRICITY IN EVERYDAY LIFE : 
; 
i 
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OCCUPATIONAL INFORMATION, INDIVIDUAL CHARACTERISTICS, *HIGH SCHOOL 
STUDENTS , “OCCUPATIONAL GUIDANCE, *OCCUPATIONAL CHOICE, 


The purpose of this bulletin is to assist high school students in 
choosing an occupation, In planning a career, the student should (1) 
analyze his individual interests, abilities, values, personality, 
and physical characteristics, (23 invest ager different occupational 
and professional requirements, and (3) weigh individual 
characteristics against the demands of the occupation or profession. 
Po aaa and an occupational study worksheet are included, 


New York State College of Agriculture @ Cornell Miscellaneous Bulletin 43 | 


AA 


er 


Ps . : “ 
Et, Sonia hth Baron 
= 5 Zt 


REST f a. yee taiet wo) 
z- a 
Moree om ph nats shea ERS, 
: ; Se ie ise lmane 
spat vet 2 > pate a ary 
& . Kye d> 


a inv 
So aa 


~ CHOOSING AN OCCUPATION. 
a guide for high school students 


“ 


be 


“ 
a 


Srl Phage 


t Joe P. Bail and A. Gordon Nelson E 
= 


U.S OFPARTMENT OF HEALTH, EDUCATION & WELFARE 
OTFICE OF EOUCATION 


Ole et 
Sty fa 
Sara 


ra 


Seg 


THIS DOCUMENT HAS BEEN REPROOUCED EXACTLY AS RECEIVED FROM THE 
PERSOW OR ORGAWIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
STATED 00 HOT NECESSARILY REPRESENT OFFICIAL OFFICE OT EOUCATION 
POSITION OR POLICY. 


roe Say Bhat 
Seg dee 


th 
rt 


& 


P 
oe 
far, 


ay 


wre aumb tabrventen i 


1 trate 


pieaenige cs" 


CONTENTS 


Pianning for the future. 2 6 6 se ee He ee eee a a oe a 
What peopledo for’a living’s:-i5 i 4) a seeds er we ee a ae Ge me, a 8 


~ Understanding yourself. 2 2 3 6 ees te ee tt eH we woe eh we we ww 4 


Self-inventory worksheet 2... 1 1 6 0 oe eo te we th et ee we ee ew ew ow 


Exploring an ocaipation <<... eee Re es a eS we A ee wel ae. 8 


fA et ahen cid bites 


Worksheet for studying an occupation, © 2 2. ee 6 6 ee ee ee we ee we ee ww CM 


Authors: 


Joe P. Bail, Associate Professor of Agricultural Education; A Gordon Nelson, Professor of Educational 
2 and Vacational Guidance, Rural Education Department, New York State Callege of Agriculture, at Carnell 
a a University, Ithaca, New York. 


- 
SetihGs MHDS ae’ od Weetieas oo 


yy 


+ “SA ge if bet 
i ne a? Se 
PS OUT te ard: 
of 4 at dak eed 


75, ee eh ee 
* hgh Ca Te is Ot BASS 


CHOOSING AN OCCUPATION 
a guide for high school students 


Joe P. Bail and A. Gordon Nelson 


If you are in junior or senior high school, from time to 
time you probably ask yourself: How will I, someday, earn 
a living? How can f get information about various occupa- 
tions? This bulletin has been written to help students in 
their search for answers to these questions. 

A person’s vocation is a vety important part of his life. 
During at least five days of each week, over a period of 40 
to 50 years, the average adult’s job occupies more of his 
time than does any other activity. The surroundings in 


which he earns his livelihood, the kinds of people with 
whom he works, and the degree of satisfaction he gets from 
the work itself affect not only his enjoyment of life, but 
the quality of his service to other people. To drift into 
an occupation is to run the risk of becoming a vocational 
misfit. When junior and senior high school students become 
interested in exploring the ways in which people earn a 
living, and begin to think about the problem of choosing a 
suitable vocational goal, they are showing good judgment. 


PLANNING FOR THE FUTURE 


The fact that John’s brother, Robert, decided when he 
was in the seventh grade that he wanted to become an 
architect (and eventually did become one), does not mean 
that there was something wrong with John because he did 
not decide on a vocation until he had almost completed his 
freshman year in college. It would be foolish to suggest 
that every student should choose an occupation before he 
enters senior high school. Some students know at a young 
age how they will earn a living, but many do not decide 
until they have investigated and thought about different 
types of work over a considerable period of time. It is 
because sound career planning does take time that we 
believe a student should begin to think about himself in 
relation to occupations while he is still in junior high 
school. 

You may have observed that one kind of work seems 
right for some people but wrong for others. This does not 
mean, of course, that everyone is cut out for just one voca- 
tion, for all of us are capable of succeeding in a number of 
different jobs. It is true that an individual cannot leara 


to do equally well or with equal satisfaction every kind of 
wc .. Eacti one of us has weaknesses as well as strengths, 
and certain types of employment fit our characteristics and 
needs better than others. When we say that an occupation 
is suitable for a particular person, we mean three things: 
that 7 requires abilitzes he possesses; that he enjoys the 
work itself; and that he is convinced, in bis case, that its 
advantages outweigh its disadvantages. 


When you think about the preceding s2ntence, you see 

that it suggests a good approach to career planning: 

1. Analyze yourself. 

2. Investigate different types of work. 

3, Balance your characteristics against the demands of 
the occupation to determine whether the occupation 
requires abilities you now have or can develop; in- 
volves activities that you would probably like; has 
advantages for you that outweigh its disadvantages. 

We shall discuss this approach in detail in other sections 

of this bulletin. 


WHAT PEOPLE DO FOR A LIVING 


If you were to visit a typical town you would find that 
people’s occupations can be classified into several major 
groups. The italicized words in the next two paragraphs 
are used by employment and governmental agencies to 
distinguish various groups of workers. 

The drugstore has a manager, a pharmacist, a retail 
clerk, and a soda dispenser. All of these people are needed 
to perform the functions of this establishment. The #an- 
ager is also the proprietor or a businessman; the pharmacist 
is a professional person, the retail clerk is a salesman; and 
the soda dispenser is a service worker. In another building 
are the offices of a doctor, a lawyer, and a real estate agent. 
The doctor and lawyer are, of course, professional men; 
the employees of the real estate firm are salespeople, with 
the exception of the receptionist, who is a clerical worker. 
In the doctor’s or lawyer's office is a secretary, another kind 
of clerical worker. The doctor has a nurse who is a profes- 
sional worker and an x-ray technictan who is semi- 
professional. 


Further along, in the supermarket, the manager is super- 
vising the unloading of a trailer truck loaded with food- 
stuff, while several men are unpacking and preparing the 
products for display. The truck driver is a semi-skilled 
worker; the men unloading the truck, anskilled workers. 
The cashier has a clerical position. Where a new home is 
being constructed, séi/led workers are painting, plumbing, 
laying bricks, and installing an electrical system. At the 
intersection, the policeman is directing traffic; he is per- 
forming a service job. Beyond the town are farmers. 

In these and other occupations, regardless of the type 
of work they do, people are earning a living. All the jobs 
listed and many more, some glamorous and others not so 


glamorous, are necessary to furnish needed services and 
products. As long as it serves a useful purpose, all work 
ts honorable. 

If this hypothetical town were large enough to have 
thousands of workers, there would be the following break- 
down into major occupational groups: 


Number of Workers per 1000 in 
Major Occupational Groups, 1960* 


Occupation se 
Semi-skilied 173 
Clerical 141 
Skilled 124 
Service 120 
Professfonal and Technical 108 
Proprietors and Managers 162 
Farmers and Farm Laborers 80 
Sales 63 
Unskitled Workers 53 
Armed Forces 36 

10006 


*Based on reports of U. §, Department of Labor. 


The trends in different types of work are as important 
as the number of workers. Professional], clerical, service, 
skilled, and managerial occupations are growing most 
rapidly; the proportion of unskilled jobs, both on and off 
the farm, is decreasing. The demand is for better people 
in all fields, indicating that more education and training 
are needed for today’s specialized jobs. 

You wilf want to think and study about where you may 
fit into this picture after graduation from high school or 
after further technical or college training. The final deci- 
ston depends on you. 


UNDERSTANDING YOURSELF 


Understanding yourself as a step in vocational explora- 
tion means getting a clear idea of your interests, abilities, 
values, personality, and physical characteristics. The better 
you know yourself, the better you will be able to judge 
whether an occupation you investigate is likely to be satis- 
fying to you. 

Interests are your preferences, the activities that appeal to 
you, and the ones you enjoy. During your high school 
years you have many opportunities to analyze your interests 
—in school courses, extracurricular activities, part-time jobs, 
and spare-time hobbies. 

When you discover that you enjoy a particular activity, 
it may suggest a field to explore. For example, if you like 
shop courses, you may want to investigate mechanical occu- 


pations as career possibilities. If agricultural courses interest 
you, you may decide to get information about the different 
vocational opportunities in this broad field. If you enjoy 
mathematics, you may become interested in studying occu- 
pations that demand a liking for this subject. Do you 
know anyone who had a part-time job or a hobby that later 
became his or her career? Do you have any school or out- 
side interests that suggest occupations you might explore? 

You may, of course, become interested in jobs that are 
not directly related to any of your present or past activities. 
Someone may tell you that a particular occupation would 
appeal to you, and sc wu find out more about it. A motion 
picture, a television program, or a book may suggest a 
career. You may see a person engaged in work that looks 
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These students are participating in a demonstration-lecture at a coilege during a special science program. Such 
programs to acquaint high school students with college life can be very rewarding. 


interesting to you. In brief, interests may develop as a 
result of many experiences, 


When you are studying an occupation to find out whether 
it might be satisfying, you also should keep in mind the 
kinds of activities you dislike. If you have never enjoyed 
mathematics or science, for example, you probably would 
not find much satisfaction in trying to become an engineer, 
a chemist, or a physicist, for these professions are based on 
mathematics and science. If a junior high school girl does 
not like to draw. what are some of the careers that probably 
would not appeal to her? What activities do you dislike? 


Abilities. When you are trying to analyze yourself in 
relation to different types of work, you must consider not 
only what you like, but what you can do or can learn to do. 
Sometimes interests and abilities go together, but not always. 
Mary likes to sing and can sing very well; George, too, likes 
to sing, but he has a poor voice. It will be obvious to you 
which of these two might become a professional singer. 

From participating in an activity, you can discover some- 
thing about your abilities. When a boy studies French, he 
finds out how much ability he has for learning a foreign 


language. When a girl is making an evening dress to wear 
to the Junior prom, she is discovering her sewing ability. 
Your answers to the following questions will give you a 
better understanding of your abilities: 

In what school subjects have you done your best work ? 

In what extracurricular and leisure-time activities have 
you excelled ? 

Have your parents or others praised you for doing 
particular jobs especially well? 

Has a teacher or a school counselor told you that you 
performed well on certain achievement or aptitude 
tests? 

In some vocations the ability to understand and use words 
is very important. In others, the ability to comprehend 
advanced mathematics is essential. In still others, the skiil- 
ful use of tools is basic. When you investigate an occupa- 
tion, you should ask yourself: Could I probably learn to do 
well what the workers in this occupation do? This is not 
the same as asking: Would I like to do what they do? 


Vaiues. People have different ideas about what makes a 
job attractive. You should ask yourself whether a vocation 
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seems to offer the advantages you consider important. 


Several years ago a large group of ninth-grade students 


were asked what they considered most important in a job. 
Below are some of the answers. After each reply, a phrase 
indicates the value that the student considered important: 


In 


"I'd like to have a job where I could better myself 
and get ahead.” (Chance for advancement) 

“I would like to find an occupation where I'd be 
doing different things all the time.” (Variety in work) 

“I want to have a good income.” (Financial reward) 

“IT would like to be a missionary, because in that 
career you are working for the good of others, and not 
just for yourself.”” (Service to others) 

“I'd want an occupation that has long vacations, so I 
could enjoy myself quite a bit, and not just work all the 
time.” (Leisure time) 

“I'd like a job where I could retire at 60 and have a 
nice little pension coming in.’’ (Financial security) 

“I wouldn’t mind doing routine clerical work if I 
had a clean place to work and good people to work 
with.” (Working conditions) 

“I want to be a forest ranger or a farmer, because I 
want to work outdoors.” (Location of work) 

“ I want a career in which the duties are interesting.” 
(Interesting work activity) 


What other values might make a particular type of work 
attractive? What do you consider the most important 
advantages an occupation can offer? 

Personality means personal qualities such as persistence, 
sociability, patience, cooperativeness, and aggressiveness. 


the following remarks, students are thinking about the 


relation between their personalities and occupations: 


"I don’t believe I would like that kind of work. I 


couldn’t stand having a boss tell me what to do every 
time I turned around. I like to work on my own.” 


"That job would suit me fine, because it would give 


re ae a = ee 


me a chance to become friendly with many different 
kinds of people.” 

“I wouldn't want to teach young children—they get 
on my nerves.” 

“I would have a chance to become a leader in that 
kind of work; I have always enjoyed being the head of 
any organization I have ever joined.” 

What personality characteristics should you keep in 
mind when you explore various types of jobs? 


Physical characteristics include personal appearance, gen- 
eral health, strength, endurance, height, and special physical 
abilities and disabilities. If you are in good health and 
have no handicapping disabilities, you are physically quali- 
fied for many occupations. Some students have physical 
limitations that they must consider; others have physical 
characteristics that will be assets if they decide to enter 
certain occupations. In the following statements students 
were thinking about physical factors that might affect their 
vocational planning: 

“I do not believe I could become an accountant—I 
have poor vision.” 

“Td like to be a bulldozer operator, but I don’t have 
the strength and endurance for a job like that.” 

“Our family doctor gave me a thorough examination, 
and he is certain that I can get into the Air Force.” 

"I have always done well in alj kinds of athletics, so 

I believe I can become a physical education teacher and 

coach, if I make satisfactory grades in college-preparatory 

subjects in high school.” . 

What physical assets or limitations should you consider 
when exploring occupations ? 


A Self-Inventory Worksheet is given on page 7 to, 
help you analyze your interests, abilities, values, person- 
ality, and physical characteristics. You may fill out this 
worksheet now, or you may wait until you have read the 
suggestions for studying occupations. 
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SELF-INVENTORY WORKSHEET 


(Think carefully before you answer each question.) 


? Interests 


Of all the school subjects you have taken since first grade, 
which have you enjoyed most? 
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liked ? 
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What hobbies or other leisure-time activities do you especi- 
ally enjoy? 

What occupations have you observed, read about, heard 
about, or thought about that you would like to investigate? 
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Abilities 
In which schoo! subjects have you done your best work? 
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With which subjects, if any, have you had difficulty ? 


Ere: PT ee ere Tee eee Peer rere Tee ee eT 


In which extracurricular activities, jobs and chores, hobbies 
and other leisure-time activities have you performed especi- 
ally well? 
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What abilities, aptitudes, or talents have other people 
(your parents, teachers, school counselor, friends) men- 
tioned? 


Have vou taken any special achievement or aptitude tests 
on which you have performed well? If so, what did dx 
results of these tests suggest to you about your <':ong 
points? 


What do you believe are your best abilities? 


Values 


Below is a list of advantages or values people consider 
important in careers. You may add others in the blank 
spaces provided. Check (\/) three or four that you con- 
sider especially important: 


(_ ) Interesting work ( ) Security of 
activities employment 

( ) Healthful working (| ) Congenial co-workers 
conditions sige 

(-). Opportunity for ( ) High income 
service ( ) Good job location 

( ) Opportunity for 6°) Precdon tion 
advancement 


: supervision 
( ) Chance to be creative Petv 
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Personality and Physical Characteristics 


Are there certain personality characteristics you should keep 
in mind when you are making career plans? 


Have you any physical limitations which are important to 
your planning? 


Have you any physical assets that oh enable you to do 
certain kinds of work especially well? 


EXPLORING AN OCCUPATION 


Questions to Ask About Any Occupation 


What then shall I be? Ia seeking an answer to this 
question, you will be looking for the facts about particular 
vocations. Call it exploring a career—finding out ali you 
can about any occupation in which you have an interest. 


Your primary concern is to do this in a systematic way 
that will uncover all the facts, that will reveal not only the 
favorable, but the unfavorable aspects of the job. We begin 
by asking a few pertinent questions: ; 

What are the duties of the worker? Would you operate 
a machine, sell goods or products, manage a business, teach 
children, produce crops? There are thousands of jobs in 


& 


the world of work, each with its own combination of duties. 
Many of these jobs are described in The Occupational Out- 
look Handbook. Ask your counselor about this excellent 
reference volume prepared by the United States Department 
ex Labor. 

What are the personal requirements for the occupation? 
Must I be of a certain age or sex? Are there special physical 
requirements of vision, hearing, and strength? What 
interests do I have that will contribute to my satisfaction 
and success in the occupation? Do I need special abilities 
or skills? What personality traits are important? 


What are the educational requirements? Are certain 
courses in high school recommended for people planning 


After you have made a tentative selection of a post-high school institution, a visit to the admissions office can 
be helpful and informative. This high schoo! student is talking over his plans with an admissions counselor. 
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to enter this occupation? What post-high school education 
is required: trade school, college, technical iastitute, appren- 
ticeship, or on-the-job training? How long will it take me 
to receive the necessary training? What will be the cost of 
getting the required education? Am I familiar with aca- 
demic standards and admission requirements for entering 
college or a special school? 

I hat are the advantages and disadvantages of the occupa- 
tion? What are the hours and conditions of work? Will 
my earnings balance the training or educattonal expenses ? 
Do earnings vary in different parts of the country? Is there 
a reasonable amount of security in the job? What are the 
opportunities for advancement? What satisfactions and 
joys does the occupation offer? 

What is the present demand and the future outlook in 
the occupation? How many workers are employed locally, 
in the state, and in the nation? Is the present demand 
great, moderate, slight, or non-existent? What is the prob- 
able future demand? Are the jobs confined to certain areas 
of the country? 

What are the minimum requirements for entrance into 
the occupation? Must I have graduated from high school, 
trade school or technical institute, college? Is an entrance 
examination required? Is experience necessary? Do I need 
my own capital to get started? Is licensing or union mem- 
bership required? 

Where can I get additional information about the occupa- 
tion? Do I know anyone I can talk to who is employed 
in this occupation? What reference books or occupational 
literature are available? 

Fill in the worksheet on page 11 with the answers 
to the questions raised in this discussion. Be sure to get 
factual information; do not fill out the blank simply 
because it is there. Wait until you have complete informa- 
tion before recording it. 


Finding the Answers to 
Questions About Occupations 


Within your school 


The school guidance office. You should become familiar 
with the facilities and staff of the guidance department. In 
addition to attending the regular conferences and meetings 
with counselors, make it a habit to visit the guidance office 
to check the bulletin boards for announcements, brochures 
on job opportunities, and educational material. Most bul- 
letins or brochures describing jobs, educational opportuni- 
ties, and scholarships will be kept on file. Find out from 
the person in charge how students may use the materials 
on hand and how to request additional material. If an 


open file is maintained, learn to use it properly. The guid- 
ance office is ready to serve you; make the best possible use 
of it. 

The school library. Most materials relating directly to 
jobs will probably be kept in the school guidance office. 
However, much that is useful will be found in the library. 
Biographies and autobiographies detail experiences in many 
careers. The stories of real people’s lives are often vivid 
and revealing. The school librarian will help you select 
such books. Books of fiction, adventure, and travel broaden 
your outlook and may suggest career opportunities you have 
never thought about. The library is teuly a collection of 
the experiences of people in the world about us. 

3". 5:00 staff. Counselors, working closely with all 
ceachers, pr.bably will refer you frequently to specific teach- 
ers. if you a:e interested in home economics, you will want 
to talk with ti.2 ho..emaking teacher; if in agriculture, with 
rue icacher of agriculture. Whatever your field of interest, 
you «If uscelly fad a faculty member who can help you. 
Cultivate the friendship of your teachers and get informa- 
tion and suggestions from them. 


Within your community 


Resource people. Most adults are happy to discuss their 
work with young people. You should be prepared to ask 
specific questions instead of saying vaguely, “Tell me all 
about your job.” Make an appointment so the person you 
want to see can be free to spend some time with you. The 
school counselor and teachers can suggest people for you 
to talk with. 

Business and industrial concerns. Since many of you will 
stay in your present community, you should know about 
the local business and industrial concerns. In addition to 
discussing jobs with specific individuals, you will often find 
that a field trip, planned as a class activity, provides an 
overview of the total operation and answers questions about 
the variety of jobs, opportunity for advancement, and work- 
ing conditions. These field trips may be part of the class 
program or they may be sponsored by civic and community 
organizations. 


Within your home 


Your parents, with the greatest interest in your choice of 
career, want you to be successful in all that you do—in 
school, in activities, and in the work you choose. Talk over 
your goals and aspirations with them. You may want to 
talk too with your school counselor, teachers, and minister. 
If necessary, explore opportunities for financial assistance. 
Your future and the future of the other young people of 
our nation will be determined by the amount and the kind 
of training and education you secure. 
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Your parents are interested in your future educational and vocational plans. Talk over your aspirations and 
desires with them whenever the occasion arises. 


Career publications 


Publications describing job opportunities must be looked 
at critically. There is much material. Many of these publi- 
cations are attractive and give unbiased information. Some, 
however, paint a misleading picture of opportunity, high 
salary, and good working conditions. A few tips are pre- 
sented below to help you select publications that meet 
desired standards. You will probably wish to ask your 
school counselor, teacher, or some other adult to help you 
in evaluating these publications. Some of the questions 
that should be asked are: 
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Has the publication been issued by a responsible agency 
of organization ? 


Does the informati 1 apply to the majority of workers 
in this occupation ? 


Is the publication free of flowery words and phrases? 
Is the publication accurate and up-to-date? 


Does the publication tell where you may get additional 
information about the occupation ? 


Does the publication present both advantages and dis- 
advantages of the job? 
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Name of Occupation 
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Personal Requirements 
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Educational Requirements 
Recommended high school programs ......0... ccoccssueee sven: 
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Post-high school education required or recommended 
(Trade school, college, technical institute, apprenticeship, 


on-the-job traiming) 2 0.0... 0... sscsssesesessccaeeeemersecoeeseeenseees 
Estimated length of time for education: ......00.60.600 cree 
Estimated cost of CAUcations .....c.c.0 cece cetecstens seeesneesses 
Other information about education (schools, admission 
SEARS FIG) agsases ess ncke assent Gidea neieeiseeraistes cated wie lassnass 


PSST EOTET EE PTECTECE SE TEES CESTTESE ESE EeTI EC eere reser rere rere eer e etter es es- soe oes 


WORKSHEET FOR STUDYING 
AN OCCUPATION 


' Advantages and Disadvantages 


(Earnings, hours, and conditions of work; security of 
employment; opportunity for advancement) 
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Present Demand and Future Outlook 
Number of workers: National . .............. State oo... 
Local ...:0:.s.i0s: 

Present need for workers: Great .......... Moderate ............ 
Slight . . 
Probable future trend: Increasing need ............ 
Decreasing need ............ 
Little change . ........ . 
Are jobs confined to certain areas? Yes ............ NO wi. 0 
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Entering the Occupation 


(Any special entrance requirements: minimum education, 
entrance examinations, experience, capital, licensing, union 
membership ?) 


Sources of Additional Information 
(People, reference books, occupational pamphlets) 
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VT_001 996 
Financing Farming Activities, 


| Farm Credit Banks of Louisville, Ky. 
Pub Date - May63 
MF AVAILABLE IN VT-ERIC SET 66p. 


*VOCATIONAL AGRICULTURE, *CREDIT, *TEXTBOOKS, FARM MANAGEMENT, 
FARMER COOPERATIVES, AGRICULTURAL PRODUCTION, 


An Suroronn of a textbook entitled "Agricultural Credit" 

published in 1947, this publication was developed in consultation 
with teacher educators by farm bank personnel for use in vocational 
agriculture classes, It includes an introduction and chapters titled 
How the Farmer Uses Credit, Financing Farm Production, Financing 


Farm Ownership, and Financing Farm Cooperatives. The textual 
material is supplemented by Seles hl all drawings, graphs, and 
specimens of credit instruments. list of relevant movies is given, 
This document is available for 50 cents from Farm Credit Banks of 
Louisville, P.O. Box 239, Louisville, Kentucky 40201, (JM) 
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\ By the FARM CREDI 


U.S. DEPARTMENT OF HEALTH, EDUCATION & WELFARE 
OFFICE OF EDUCATION 


THIS DOCUMENT HAS BEEH REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGANIZATION ORIGINATING iT. POINTS OF VIEW OR OPINIONS 


STATED DO WOT WECESSARILY REPRESENT OFFICIAL OFFICE OF EOUCATION 
POSITION OR POLICY. 


| FINANCING 
FARMING ACTIVITIES. 


HOW THE FARMER USES CREDIT 
FINANCING FARM PRODUCTION 


FINANCING FARM OWNERSHIP 
FINANCING FARM COOPERATIVES 


First Edition — June, 1947 
(Titled Agricultural Credit) 


Second Printing — April, 1948 


Third Printing — February, 1949 
(with slight revision) 
‘| 


Second Edition — May, 1963 
(New title, completely revised) 
PRICE 50 CENTS 
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In 1947 the Farm Credit Banks of tue Louisville District published a textbook for 
high school classes in vocational agriculture and for veterans-on-the-farm-training classes 
under the title AGRICULTURAL CREDIT. This was so well received that a second 
printing was required in 1948 aud a third printing with slight revisions in 1949. 


This textbook, titled FINANCING FARMING ACTIVITIES, is published in re- 
sponse to demand for a new and up-to-date book on the same subject. This new text- 
book is an outgrowth of the earlier one. Through the years many leaders in the field 
of vocational agriculture have contributed to the development of this book. In par- 
ticular, we wish to acknowledge and express our appreciation for the contributions made 
over the years by E. O. Bolender of Ohio; Harry W. Leonard of Indiana; the late W. R. 
Tabb and Dr. George L. Luster of Kentucky; Dr. J. W. Brimm and Dr. V. R. Cardozier 
(the latter now at the University of Maryland) of Tennessee; and to Dr. Paul Irvine 
of Alabama Polytechnic Institute for his special editing help. 


We will be glad to receive from teachers using this textbook comments about its 
usefulness and suggestions for its improvement. 


Farm Credit Banks of Louisville 


Pabenmct Ana 


J. Kenneth Ward 
General Agent 


May 1963 
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Iutroducttou 


Farming is business! Big Business! For any young man who expects to..farm or 
do business with farmers the financing of the farming business is important. It will 
be more important in the future. 


Looking ahead to 1975—not so far away—it is predicted that: 
1. The nation’s farms will have to produce 30 percent more food to meet the 
demands of our increasing population. 


2. To meet this demand for greater production farmers will use more machines 
and equipment and better business methods. 


3. Farms generally will rend to become “commercial” in these ways: they will use 
more money, invest more in equipment, borrow more, keep better accounts. In fact, 
farming will be a business, and the farmer will use many of the financial an2 accounting 
methods of the businessman. 


4. Added capital the farmer will need for modern farming he will obtain by 
borrowing. The modern farmer needs to know how to borrow money. He must learn 
to manage his farm finances so that he makes more money by using borrowed money. 


5. There will be fewer farmers to produce the increased amount of food; there- 
fore, individual incomes and living standards of farm people will be higher in relation 
to other occupational groups than they are now. 

6. Professional and commercial positions that call for understanding of farming 
and finance are increasing rapidly. These are open to young men who know farm life 
and understand financing. Among these positions are: bank adviser on farm financing, 
agricultural economist, manager of a cooperative, representative of implement, seed, 
fertilizer and food processing companies, 

7. Along with more money and better financial methods the farmer of the fucure 
will enjoy more of the things money will buy—a better home, more conveniences, more 
contact with business enterprises, a larger place in the life of his community. 

These are some of the reasons why it is important for young people who are grow- 
ing up on farms to understand the why and the how of farm financing. 
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CHAPTER | 


HOW THE FARMER USES CREDIT 


When we buy goods or services, we use either cash or 
cedit. When we use cash we give the seller money—or 
a check as evidence of that money—at the time of the sale. 
When we use credit, we agree to pay for the goods or 
services at 2 later date. 

Credit, then, is a means of obtaining goods, services or 
money in exchange for 2 promise to pay at some future 
date. Credit is based on trust; the word “credit” comes 
from the Latin word “credere” meaning to trus.. 


A wise man has said, “Credit has done a thousand times 
more to enrich mankind than all the gold mines in the 
world.” 


Farmers’ Need for Capital and Credit 


Farmers use large amounts of capital (including both 
cash and credit) ro own their land, buildings, equipment, 
livestock and other things. 


In its “Balance Sheet of Agriculture”, The United States 
Department of Agriculture reports that American farmers 
owned real estate valued at $144.5 billion as of January 1, 
1963. To own this real estate they were using credit in 
the form of $15.4 billion of real estare mortgages. These 
farmers also owned property other than real estate valued 
at $69.6 billion (including $17.8 billion of cash, bank 
deposits, savings bonds and investments in their coopera- 
tives). They were using $12.3 billion of credit in the 
form of non-real estate loans. Thus, on January 1, 1963, 
American farmers were using at least $27.7 billion of 
credit. In addition, farmer-owned cooperatives were using 
vast amounts of credit in off-the-fatm business jobs they do 
for farmers. 


So we see that credit plays a large part in farmers’ own- 
ing and operating their farms. Today, farmers owe more 
dollars than ever before in history; buc the dollar value 
of what they owz is also the highest in history. 


Farmers having real estate loans from the Federal Land 
Bank of Louisville owed on these loans an average of 
$8.400 on December 31, 1962. Those having farm operat- 
ing loans from their production credit associations owed 
an average of $4,500 on these loans. 


Livestock, equipment, buildings, improvements, electrical power and 
land call for extensive use of credit. 


How Farmers Use Credit 


Farmers use credit (they borrow money) for many pur- 
poses. A farmer usually borrows money for one or mote 
of the following purposes: 


To buy a farm 
To add new acreage to the farm he already owns 


To build a house, barn, grain storage, or other fatm 
building that will add to the efficient operation of 
the farm 


To buy equipment with which to cultivate his land and 
operate his farm 


To buy fertilizer, lime, or hire labor to make his land 
produce more and better crops 


To add better sires or other breeding stock to improve 
and increase production 


To buy feed for livestock he is raising, or co buy live- 
stock to consume feed he is growing 
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Every farm boy who earnestly wants fo farm faces the question — How can | reach my goal of owning enough land to 
provide a good living for rae and my family? The wise use of credit will help him reach this goal earlier in life than would 
be possible if he waits to buy until he accumulates the full purchase price. 


To buy other goods or services 


Example: A farmer plans to send his son to college 
in September. He will not have the money to pay 
these expenses until be sells bis tobacco crop in De- 
cember, and some hogs the following March. He 
borrows the money from .: lending institution and 
pays bis son’s expenses. Then, in December he pays 
off part of bis loan from tobacco income and the 
remainder in March from hog income. He has thus 
bought services for bis son’s education in anticipa- 
tion of income he expects to receive later. 


Successful farming today requires big capital invest- 
ments. A young man owning or renting a small farm 
handicaps himself if he has not learned how to use credit. 
He can seldom save enough cash to buy all that he needs 
to own and operate his farm. 


A farm boy should learn early in life how ro use credit 
wisely. Without using credit, he cannot expect to make 
much progress. When he has saved enough cash to buy 
une giic, or heifer, or lamb, he might borrow to buy the 
second. He will stand to make twice the profit from his 
labor. If one animal dies he sti: will have the second one 
to pay off his loan and return a profit. As the years pass 
he will be ready to stare farming for himself much sooner 
than if he waited until he had saved all the cash he needed. 


Most of the FFA members who have been named State 
Farmers have already learned to use credit as a means of 
gettins, ahead, 


Cost of Credit 


The cost of credit varies widely. Take, for example, a 
man whose ability to pay is nor known and who has little 


to offer as security. He will have to pay a high rate of 
interest; he may not be able co get credit at all. On the 
other hand, the man with a strong financial position and 
plenty of collateral can get credit at low cost. Such men 
are often able to borrow muney for operating expenses 
without giving even a chattel mortgage (thar is, a morr- 
gage on a chattel—movable property like livesrock or 
equipment ). 


Ir often pays a farmer to shop around for his credit; in 
that way he will find his bese source of credir. Usually 
he will find that the lender who specializes in the type of 
credir he needs will charge the lowesr rate and allow him 
the most favorable terms. Suppose a farmer needs a loan 
to finance his farming operations. He will look up a 
lender—like the production credit association—which spe- 
cializes in shore-rerm and intermediate-term loans. If he 
needs a long-term loan to buy farm land, he will go to a 
lender, like the Federal land bank, which specializes in 
long-term loans. 


If you should buy on credit from a feed and implemenr 
dealer or a hardware merchant you would probably find 
that you paid a high cose for your credic. The reason is 
that such merchants specialize in feed, implements and 
other farm supplies—not in credit. When they sell “on 
time” or “on credit,” they are tying up capital they need 
in their farm supply business. Their costs of collecting on 
such sales are usually high, so chey have to charge more to 
cover these costs and have a fair return on rheir capital. 


The method of financing and rhe pian of repayment also 
sigure in the cost. For example, a man needs $1,000 for 
this year’s operations: 


ol 


January 15 $ 400 for purchase of equipment 


May 15 200 for labor, fertilizer and seed 

June 15 200 for taxes 

October 15 200 for insurance and fall expenses 
$1,000 


If he borrowed che full amount of $1,000 on January 15 
at an interest rate of 6 percenc for a full year, he would 
pay $60 in interesc. 


But, he can borrow on a budger plan; he will receive his 
joan in parcs as needed and pay back all of the money at 
the maturity ot the note, next January 1). This is the 
way the interest would be figured: 


January 15 6% on $400 for 1 year ............ $24.00 


May 15 6% on $200 for 8 months ........ 8.00 
June 15 6% on $200 for 7 months ........ 7.00 
October 15 6% on $200 for 3 months ........ 3.00 

Total Interest $42.00 


If, however, he had a wheat crop co sell August 15 for 
$400 and some hogs to sell September 15 for $200, the 
above-listed cost of $42.00 could be further reduced by 
making each payment at the cime of the sale. He would 
save five months’ interest on che wheat payment, Or $10.00, 
and four months’ interest on the hog payment, or $4.00. 
This would reduce the cost of the loan an additional $14.00 
to $28.00, 


interest at 6% figured an the unpaic! balance for each month. Payments are 
SIMPLE $500 per month plus interest. 


INTEREST 


For One Year 
To Be Paid In 
12 Monthly 
Installments 


True Interest Rate—6% 


Interest 
$i9s 


interest is calculated at 6% for the entire year an the original batance with 
payments divided into 12 equa! installments. Payments are $530 per month 


INTEREST far ane year. 
ON FULL 

PRINCIPAL 
Borrowed 


At 6% 
For One Year 
To 3e Paid In 

12 Monthly 
Installments 


6% intezest an the beginning amount borrowed plus 5Y carrying charge 
is added sa purchase price then divided over 12 equal payments. 


"EASY 
PAYMENT” 
PLAN 
Borrowed 
AY 6% 
For One Year 
Payments 


Of $555 A 
Month For 


One Year True tnterest Rate—20.3%. 
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Extending this type of credit is common practice for 
production credit associations. 


Long-term credit, such as that used for the purchase of 
land, usually calls for rates of interest ranging from 5 
percent to 6 percent. Commercial banks’ long-term loans 
are usually made for periods of one to five years; Federal 
land banks and life insurance companies lend on an amor- 
tization basis up to 40 years. Amortization refers to the 
practice of regularly paying some on the principal each 
time an interest payment is made. Thus, long-term amor- 
tized loans allow the farmer to pay for his farm year by 
year out of the earnings of the farm. 


We may say, then, that cost of credit depends partly, but 
not entirely, on the rate of interest. It depends, too, on 
the type of loan made and the methods used in advancing 
the funds, accepting payments, and figuring interest. 


How Interest is Figured 


Sometimes a lender quotes an interest “rate” that con- 
fuses or deceives the borrower. Ic is, therefore, important 
for the borrower to know the difference between che “cost” 
of the loan and the “rate” of interest charged. This isn’t 
easy, because some lenders use unusual terms, charges and 
methods deliberately to confuse the borrower. You may 
find that, in addition to interest, chere are added charges, 
such as: carrying charges, “time differential” charges, in- 
spection fees, finance charges, sales commissions and differ- 
ence in discount granted. When you are analyzing the 
cost of a loan, you should include all costs, including these 
“extras.” 


If interest alone is charged, you should determine 
whether it is charged on the unpaid balance, on the orig- 
inal or face amount of the loan, ur whether interest is 
paid in advance. 


1. Let's assume that you borrow $6,000 ac 6 percent 
simple interest to be repaid in 12 equal monthly install- 
ments. If you were paying interest on only the unpaid 
balance each month, the charge would decrease from $30.00 
the first month to $2.50 the twelfth month; altogether you 
would pay acoral of $195 interest for the year. The average 


Formula for Figuring the True Rate of Interest 


Total of 
finance charges XX 
1 original loan 


No. of 
payments 
No. of years 


size of your loan outstanding during the year would be 
$3,250. Dividing $195 by $3,250 gives a true annual 
interest race of 6 percent, the same as stated in the note. 


2. If your interest charge is figured on the face amount 
of the loan each month, rather chan the outstanding bal- 
ance, you would pay 6 percent of $6,000 or $360 interest. 
Now divide the $360 paid as interest by the average 
amount outstanding during the year ($360 — $3,250) 
and you find that you have been charged a crue interest 
rate of 11.1 percent. This is nearly double che 6 percent 
rate shown in the note. 


3. Or, the lender may “discount” the loan—that is, 
require you to pay the year’s interest, $360 in advance. In 
this case you never have the use of the whole $6,000; you 
have the use of only $5,640 ($6,000 — $360) and you 
will be paying a true interest rate of 11.78 percent The 
true interest rate on a discounted foan is always higher than 
on a non-discounted loan with the same “rate.” 
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4. Where charges other than interest are made, some- 
times called an “easy payment plan”, you should give special 
attention to the full cost of the loan. Be just as careful 
about installment purchases where apparently there are no 
special charges. An example will illustrate what might 
be involved. Assume that you trade your old tractor for 
a mew one and finance the balance due of $1,440. You 
have some current income from your dairy enterprise, so 
you sign a note calling for 24 monthly payments of $72.50 
each. What rate of interest are you paying? 


Total amount paid .............. $72.50 K 24 = $1,740 
Principal amount financed .......0.ceeeccnee 1,440 
Loan of interest Charge ........cecrnee 300 
Loan or interest charge per year ................ 150 
Average amount outstanding .................. 750 


True interest charge ......$150 -+- $750 = 20 percent 


There is a formula you can use to figure the true annual 
interest rate charged, when your note calls for evenly 
spaced payments: 


aN . 


i True annual 
ee ee incerest 
No. of payments + 1 tate 


Example: Substitute figures from the last example above: 


300 24 
= x = x 
720 2 


1 
= = 20 percent 


25 


The USDA Apriculinre Handbook No. 230, Farmers’ Handbook of Financial Catcutations and Phssicat Measurements,” gives raluable information on figuring 


interest rates. 
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Farmers Use Different Kinds of Credit 
for Different Purposes 


Farmers use the following kinds of credit: 
Short-Term Credit for year-to-year farm production 
Intermediate-Term Credit for latger production or 
capital outlays 
Long-Term Credit for farm ownership 
Credit for farmer-owned off-the-farm business 
Consumer Crediz 


Short-Term Credit 


The very nature of the farming business, with its slow 
turnover, creates a need for credit. It takes from five to 
six months to bring a new litter of pigs to market, from 
six months to a year to make a crop, and from one to two 
yeats to grow out a steer. During these processes, the 
farmer is paying out money with the expectation of get- 
ting all of it back, plus a profit, at market time. During 
these periods of preparation, he may need credit. His in- 
come is seasonal while his operating and maintenance ex- 
penses go on throughout the year. With such a slow turn- 
over in the things he produces to sell, he frequently needs 
and profits by the use of credit in his current operations. 
This kind of credit will be discussed in detail in Chapter II. 


Intermediate-Term Credit 


Farmers have some outlays for large production or im- 
ptovement items that call for more than one season’s in- 
come; they may require the income from 2, 3, 4 or 5 crop 
seasons to repay. Some examples are: a combine, baler, 
field chopper, crib, bulk milk cooler, milking parlor, breed- 
ing or milking herd, laying flock, fencing, irrigation equip- 
ment, extensive soil conservation measure, or some build- 
ing improvement. This kind of credit also is discussed in 
Chapter II. 
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ship of the farm. 


tion and improvement. 


Long-Term Credit 


Farm ownership and operation require large capital in- 
vestments. An Ohio Agricultural Experiment Station 
official said in September, 1957: 

“Some recent records from our Department of Agricul- 
tural Economics show that a general livestock farm averag- 
ing 218 acres in western Ohio represents an investment of 
$75,471, while a corn-hog farm (254 acres) is worth 
$103,969. 


“As we break down these figures for the corn-hog farm 
we find investments represented as follows on an acre basis: 


Buildings ..ecseccscsccsccseeceeeee 110.42 
Machinery ..sreserceccerveeseeeee 34,52 
Livestock ......... patties eae 35.27 
Feed and Supplies ............ 21,79 


$404.39 per acre.” 


The greatest part of this investment is in land and 
buildings. It takes many years to accumulate such a capi- 
tal investment. Long-term credit used for this purpose is 
discussed in Chapter III. 


Credit for Farmer-Owned Off-the-Farm Business 


Farmers join together in their cooperatives in order to 
do things they cannot do by themselves as individuals. 
These cooperatives usually perform jobs beyond the farm- 
er’s line fences. Through them the farmer conducts his 
off-the-farm business. Cooperatives also have to use 
money, patt of it borrowed. We shall discuss this kind 
of credit in Chapter IV. 
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operating purposes — and for orderly 
marketing of commodities, 


Consumer Credit 


Every farm family buys some things that provide enjoy- 
ment but are not necessary to the successful operation of 
the farm business. These are usual!y called consumer 
items, or consumer goods, A tractor is an essential pro- 
duction tool, while a television ser is mot essential. A 
pick-up may be useful in the farm business, whereas a new 
cat might be a luxury. The distinction berween necessi- 
ties, needs and wants is brought out on page . Often 
luxury or consumer items are made so attractive that we 
allow ourselves to be “sold” something we do not need. 
When the “easy payments” begin coming due, we find that 
we cannot pay them without using income we need for 
necessary things. Monthly payments, usually called for in 
installment buying of consumer goods, do not suit farmers 
well, except possibly dairymen, poultrymen and a few 
others whose income is well distributed throughout the 
year. As you will see on page , such consumer or 
installment credit comes exceedingly high in cost. The 
wise farmer will avoid using any consumer credit that he 
cannot get from the same lender who supplies his sound, 
short- and intermediate-term credit needs. 


ld 
o 
au 


Re 
B 
cs 5 


ry 


A good lender will help you keep the proper balance between 
short-term and long-term credit. 


The Proper Use of Credit 


In using credit even for a right purpose it is important 
that ic be used at the right time, in the right amounts, and 
over the right periods of rime. 


When to Use Borrowed Funds 


Using credit for a sound, constructive purpose is a good 
business practice. A good test is to ask yourself: will I be 
better off after repaying the loan than I would have been 
without borrowing the money? 


Example: A farmer has a good supply of corn. He 
knows that he can market this corn most profitably through 
a bunch of hogs. But he has no hogs nor the money with 
which to buy them. Then it’s time for him to use credit. 
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If he has sufficient grass to grow a bunch of calves or keep 
a flock of sheep but lacks funds to buy them, it is time 
to borrow the money for that purpose. Similarly, he may 
need more power to plant, cultivate, and harvest larger 
crops; or he may need more labor to operate the farm more 
efficiently. If he lacks cash to pay for all of these things, 
it is time to plan and arrange for credit to boost his current 
income. 


On the average farm there are many needs which, if 
supplied through credit, will increase the producing power 
and income of the farmer. When such conditions exist, 
it is time for the farmer to use the right amount and 
right rype of credit. 


How Much to Borrow 


Every person who borrows money realizes, of course, 
that he muse pay it back with interest. He should know, 
when he makes the loan, from what income he will repay 
it. Certainly he should never borrow more than he actually 
needs for a specific purpose. 


If a farmer needs only $925 to pay for cows, it would 
be unwise for him to borrow $1,000. The larger amount 
costs him more in interest and he has more to pay back 
at the maturity of the loan. 


Never borrow more money than you feel reasonably 
sure you can repay within the period agreed upon. To be 
reasonably sure you should have a good margin of safery 
berween your expected income and the amount you plan 
to pay. Few of our plans work our one hundred percent. 
You cannor tell exactly how many bushels of wheat or 
corn you will raise or what it will bring when sold; you 
have to depend on the seasons and the marker. Neither 
can you tell how many lambs or pigs you can save and 
market from your ewes and sows. So, in borrowing money 
to be paid back from such sources, the amount you borrow 
should always be well within the amounr of your antici- 
pated income. Borrow only the amount of money you can 
put to work ro increase your earnings; then you are oper- 
ating on a sound basis. Plan your needs accurately and 
carefully; chen borrow only enough co meet them. 


A general purpose loan that includes a number of pur- 
poses distributed over the year should be made for a period 
of one year; it should be paid as and when income is 
available from the various projects. 


In a long-term loan for the purchase of a farm, the re- 
payment plan usually should be on a semi-annual or annual 
basis. In this way, the farm can be made to pay for 
itself, 


What the Lender Looks for in a Borrower 


When a lender is deciding whether to make a Ioan, he 
has to consider these five factors: the man; his financial 
position; his abiliry co repay; purpose of the loan; and 
security for the loan. 
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Planning Term of Repayment 


A farmer should plan definitely how he is going to pay 
his loan when he first seeks ir. His plan of repayment 
should provide for reducing the loan as soon and as often 
as his farm program will permit. If, for example, he asks 
for a current operating loan of $1,000 and is expecting a 
major part of his income monthly from a dairy herd, he 
should include in the payment plan a definite amount to 
be paid each month from this cource. If he has lambs to 
sell in the spring and hogs in the fall and tobacco in the 
winter, he should use at least a part of income from these 
sales to pay on the loan. This is the easiest and cheapest 
way to usé credit. 


If a farmer borrows money to buy livestock to feed for 
market, the loan should be for the time needed to finish the 
feeding program. He will make payment on the loan 
whenever he sells any of the livestock. If he sells earlier 
than planned, he will save interest by paying his note be- 
fore ic matures. In all short-term operating loans, the 
period of the loan should correspond with the length of 
time estimated to complete the program being financed. 


The Man 


Of primary importance in any loan is the man who 
borrows the money. A lender wants, first of all, a borrow- 
er who has established a reputation for moral responsibility 
and who has demonstrated his ability as a farmer. If he 
does nor already know the applicant, he will investigate 
these elements of character thoroughly. The loan should 
not be made unless there is mutual confidence between the 
lender and the borrower. 


a. His Moral Responsibility 


One of the best recommendations an applicant can have 
is his past record of honesty and fair dealing with all people. 
Such a reputation is buile over a period of years, with the 
foundation being laid in one’s youth. Would you favor 
approving a loan to a boy who has the reputation of being 
a “cheater”? 


Or consider the young couple who, in order to set up 
housekeeping and live as they were accustomed ro, have 
purchased a car and household goods on time. They have 
had a hard time meeting the payments. Recently they 
have been charging more and more farm production ex- 
penses. Would you lend money to this young couple? 


Here are some of the factors that may indicate whether 
the applicant has a sense of responsibility about debts: 


Unpaid bills of long standing, many small bills, or court 
judgments may show that he does not try very hard to 
pay his debts or that he obligates himself for more debt 
than he can ever expect to pay. 


Trems left our of the financial statement show that he 
is careless, does not understand the importance of the state- 


ment, or, in some cases, that he is dishonest. False state- 
ments are a definite warning signal to the lender. 


Inaccurate or false statements abour past production or 
sales are also danger signals. 


Bankruptcy, compromise debts, and other legal means 
used to escape payment of debts have to be looked into. 
The circumstances under which such action was taken 
should be given proper weight. 


So you see that a man’s honesty and sense of responsi- 
bility are basically important in financial dealings. 


b. His Managerial Ability 


The man’s abilicy to run a farm successfully is another 
important factor. 


The lender wants to know whether the applicant is a 
good farm operator. For evidence on this point, he will 
consider how fast the applicant is getting ahead. If there 
is lack of progress, he will want to find out whether i is 
due to poor management or to misfortunes over which 
the farmer has no control. 


The lender will try to determine whether the applicant 
is up to date in his methods, whether he keeps in close 
touch with market conditions, and whether he shows 
abilicy to manage the property he owns. 


The applicant’s family also is important. A capable, 
energetic, and intelligent wife is necessary to a man’s suc- 
cess. Children eager to cooperate in farm work and fun 
add to the success of farm operations. 


Financial Position 


Unless the lender already knows from close acquaintance, 
every applicant for a loan is asked to furnish information 
regarding his financial position. He should prepare a 
statement which shows: 


(a) am itemized list of all he owns—land, livestock, 
equipment, and other assets; (b) an itemized statement 
of all his debts; and (c) a statement showing his net 
worth, which is the difference between total assets owned 
and debts owed. 


The lender uses this statement to answer a number of 
questions about the borrower: How much capital does the 
applicant control? How much ownership does he have in 
his assets? Are there debts that may interfere with the 
prompt payment of the loan being applied for? Does the 
applicant have property which could be quickly sold for 
cash to pay current expenses and debts (known as quick 
assets)? Has the applicane been yoing forward or back- 
ward financially in recent years? 


Imagine now that you are a lender looking at these fi- 
nancial statements of two farmers: 
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ASSETS FARMER FARMER 
A B 
CASE seicessteesenie eatin $ 500 $ 2,000 
Grain, feed on hand ............... 2,000 3,500 
DAV CSCO a5 crevesipsesti eter? 9,000 7,500 
EPIC sscccsssesctccecceseoceaceees 3,500 3,000 
Tend: sac ctinecen oo elas 30000 = vevsance 
Toa): <.c6. eee $41,000 $18,000 
LIABILITIES 
Store: bills: coc. nci cece asecc. $ 400 $ 100 
Unpaid taxes ..........resceceeeee 300 ear 
Chartel mortgage loan ............ 3,500 aes 
Farm mortgage loan ................ 22000, ects 
POtals scpancsiwouscets $26,200 $ 100 
NET WORTH ................-2-.---2+-- $14,800 $17,900 


Ordinarily, financial statements are submitted in greater 
detail than those above. 


In the above illustration, notice that Farmer A has assets 
worth more than rwice as much as Farmer B. But Farmer 
A. is heavily in debt: he has a mortgage loan on his farm; 
he has a chattel mortgage loan on his livestock and other 
personal property; and he owes taxes and store bills of a 
considerable amount. Actually, his nec worth is smaller 
than that of Farmer B. Farmer A has another problem; 
he has few quick assets (on which he could raise money 
quickly) as compared with the amount of his short-term 
de'srs; there is some doubt that he will be able to raise 
enough cash to meet borh his short-term debts and his 
operating expenses, 


Farmer B has few debts and a larger net worth. In 
addition to $2,000 in cash, he has grain and livestock to 
market in the near future; he should have ample funds to 
meet his operating expenses. 


In view of the less favorable debt position, the small 
amount of quick assets, and the smaller net worth, you 
would consider Farmer A a less desirable credit risk than 
Farmer B. 


Progress of the applicant as shown by financial state- 
ments over several years is important. If a man has in- 
herited considerable property, for example, and has had a 
declining ner worth since that time, ir raises a danger 
signal since it suggests that he is a poor manager. Cer- 
tainly the lender will want to look into the reasons for 
his losing ground, On the other hand, if the statements 
show steadily increasing net worth with no outside help, 
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the applicant is judged to be successful in his farming. 


The lender will examine how the value of assets has 
been figured. If prices above reasonable values have been 
used, the net worth will be too high. Such oves-valuation 
means either poor judgment or an efforr to deceive. Fail- 
ure to list all debts also is a danger sigual. 


Ability to Repay 


When making the loan, the lender will look into the 
borrower's capacity to repay it. An insurance company, 
for example, receives an application for a long-term loan 
of $10,000 to be secured by a mortgage on 240 acres. 
The annual payment on this loan covering principal and 
interest would be $770. The insurance company estimates 
that the farmer could sell products from the farm totaling 
about $8,000 per year, and that feed, labor, repairs, raxes, 
and other farm operating expenses will run abour $5,000. 
This leaves a net income of $3,000. Can he support his 
family and pay $770 out of this amount? Does he have 
sufficient repayment Capacity to carry such a loan? 


Repayment capacity will depend upon the size of the 
farm and whether or nor the farm business is organized 
and managed on a sound basis, 


The farm shows the ability of the manager to a very 
large extent. The intelligence, energy, and resourceful- 
ness of the applicant tell how well he will manage che 
business. Past success in the present or similar enterprise 
is an excellenr guide, Remember, however, that the best 
manager cannot make a success of a hopeless business. 


a. Reasons for Poor Repayment Ability 


(1) Business is so small that ir can yield only a small 
gross income. 


(2) Production per unit is low: poor crop yields per 
acre, low percentage of cows calving, small pig crop, small 
returns from poultry, 


(3) Price per unit for products sold is low, due to 
poor market, poor marketing, poor quality, unfavorable 
general price situation, 


(4) Cash production costs are high, due to high feed 
costs, high labor costs, high replacement costs. 


(5) Cash overhead costs are high, due to heavy debr 
load or high interest rate, heavy taxes, and high main- 
tenance costs for buildings and machinery. 


(6) Cash living costs are high due to extravagance, 
sickness, education of children. 


(7) Applicant's record shows he borrows above ability 
to repay. 


(8) He overestimates amount of the loan that can be 
tepaid each year. 
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b. Reasons for Good Repayment Ability 


(1) Business is large enough to yield an adequate gross 
income. 


(2) Production or yield per unit is high. 
(3) Price per unit for products sold is good. 
(4) Cash production costs ate low. 

(5) Cash overhead costs are low. 


(6) Applicant manages his home well. 


Any one of these reasons may make or break your farm 
business if it is sufficiently good or bad. For instance, 
very low production per unir will wreck almost any agri- 
cultural enterprise, even though the size of the business, 
ptices received, and costs are excellent. One or more 
factors may be sufficiently good to offset weakness in rhe 
other factors. For example, you may sometimes offset 
high costs by having high production per unit and selling 
at high prices. From the standpoint of repayment you 
would be rhe besr credir risk if you excelled in all six 
factors. Such cases are rare. In deciding repayment ability 
a lender usually balances favorable factors against less 
favorable ones and weighs rhe ner effecr on rhe farm busi- 
ness. 


Purpose of Loan 
This subject is discussed in derail on page 5. 
Security for Loan 


Any financing program should be arranged so thar the 
borrower can repay rhe debt from his farm income. As 
security for rhe loan, you may pledge ro the lender such 
specific assets as land, livestock, machinery, srored prod- 
ucts, or growing crops. The evidence of rhis pledge may 
be a mortgage, warehouse receipr, or bill of lading. When 
you pledge property as security or collateral for a loan, you 
give the lender certain rights ro thar property. When rhe 
debt s paid, he returns the evidence and his rights are 
canceled, 


This pledging of assets by the borrower ro rhe lender 
as security for rhe loan protects rhe lender in two ways. 
(1) Ir will prevenr some orher creditor from seizing rhe 
working capital of the borrower. (2) If rhe borrower does 
not repay rhe money he has borrowed, the lender may sell 
the collateral ro recover his loan. 


Collareral is nor always required for short-term loans. 
High grade credir risks—honesr, well-established farmers 
with a good record of debt payment—frequently can bor- 
row withour giving collateral of any kind. 


What a Borrower Looks for in a Lender 


As a borrower, you should study carefully the sources 
from which you may obtain credir. Find our abour rhe 
services offered by each; on the basis of rhe facts you 
learn, decide which one can give you the credir besr fitted 
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to your needs. Afrer you have selected your lender, you 
should establish a credit rating with him; then build up a 
working relationship over a period of years that will be 
mutually profitable. 


A complete understanding is the basis for confidence between bor- 
rower and lender and is the only way a sound loan can be made. 


There are five general aspects of the lender rhar you 
will wish ro investigate: character; lending policies; per- 
manence and dependability; experience and knowledge of 
farming; and cost of rhe loan. 


Character 


You will wanr.a lender who has established a reputation 
for fairness and honesty in dealing with his borrowers. It 
is importanr that rhe lender have a good undersranding 
of farming. If he is ro work our financing programs that 
take account of the full needs of a farmer, he musr secog- 
nize rhe possibility of unfavorable weather and price con- 
ditiors and other factors over which rhe farmer has no 
control. 


Lending Policies 


Look inro rhe past policies of the lender. Has he 
adapted his credit terms ro the needs of farmers? For 
example, have the lender's loans called for repayment 
schedules that are fitted ro the earnings of rhe farm and ca- 
pacity of the farmer .o pay? Is rhe period of time for 
which loans are made adjusted ro rhe length of rime re- 
quired ro complete the operation being financed? Do the 
capital loans call for large amounrs coming due ar any one 
time, or are the payments spread over a reasonable income 
period? 


The policy toward borrowers during hard rimes also is 
important. Has the lender been interested enough in rhe 
welfare of rhe deserving borrower ro catry loans during 
temporary periods of low income? Did he extend further 
credit when unusual condirions made ir difficult for rhe 
farmer ro repay on schedule? 


Permanence and Dependability 


Once you have established a credir rating and built up a 
satisfactory working relationship with the lender, you will 
usually wish to conrinue on a permanent basis. You want 


to be sure that the lender will be able to finance you year 
after year as your business requires loans. 


Will your lender be able to serve you in times of trouble? 
This is particularly important. In the past, some sources 
of credit have dried up during periods of drought or finan- 
cial depressions, just when farmers needed credit most. 
Where the lender obtains his funds may determine how 
dependable his credit service is. 


Experience and Knowledge of Farming 


There is an advantage in having a lender who has a 
broad, up-to-date knowledge of agriculture and who has 


had long experience in making loans to farmers. As a 
result of such knowledge and experience, the lender is in 
an excellent position to counsel with farmers regarding 
not only cheir financial affairs, but also their farming op- 
erations. A trained, experienced lender, who has had an 
opportunity to observe success and failure among his bor- 
rowers, can be a valuable adviser. He can be especially 
helpful to a young man who is just starting out to build 
up a farming business. 


Cost of Loan 
Re-read “Cost of Credit” beginning on page 6. 


Compare Sources of Credit on These Points 


Points of Comparison 


Character 
Reputation with farmers 


Knowledge of farming 


Policies 
Security required 
Length of loan 
Repayment plan 
Time to get loan 
Eligibility of borrower 


Dependability 
Permanent 


Bad times, as well as good times 


Experience 
Length of experience 


Value of counsel co young farmers 


Cost of Loan 
Interest charge 
Other charges 
Cooperative stock purchase 
Dividends paid 
Patronage refund 


Separate comparisons should be made of sources of (1) production credit, 


cooperatives, 


SOURCE 


it, and (3) credit for 
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Credit Instruments: The Tools of Borrowing and Lending 


Virtually all loans are supported by a written record or 
document. Such a record is tangible evidence that a con- 
tract has been made—something one can put a finger on 
and say, “This is proof that an agreement has been made.” 
These records “in black and white,” used in making loans, 
ate called credit instruments. What are the various credit 
instruments? 


Applications for Loans 


A writren plication for a loan shows the lender how 
much money is wanted, for what purpose it is to be used, 
and how and when the borrower plans to pay it back. 
From this application the lender can set up the loan to fit 
the needs and the convenience of the borrower. He can 
atrange the loan so the borrower can get the amounts he 
needs when he needs them. It enables both lender and 
borrower to understand the program and work together to 
carry ir out efficiently. 


Checks 


A check is a signed written order to a bank to pay a 
certain sum of money on demand to the person named on 
the check. 


What are some of the advantages in using checks instead 
of cash in doing business? 


a. There is less danger of loss or theft than when money 
is carried or sent through the mails, 


b. Checks are much more convenient than money, ex- 
cept for small amounts. 


c. The canceled check, though not a receipt, is good 
evidence of payment. 


d. It is much easier to keep records when checks are 
used, 


In writing checks the following instructions should be 
observed: 


a. Write all checks in ink. They are much harder to 
change or “raise.” 


b. Write plainly. Neither the holder itor the bank 
should have any trouble reading ic. 


c. Leave no space between the dollar sign and the 
amount of the check. Also, fill in completely the line 
giving the amount in writing, This, too, prevents 
“raising,” 

d. Do not make checks payable ro cash, Anyone get- 
ting the check can cash it. 


e. Never sign a check in blank. You place your whole 
bank account in the hands of the holder. 


f. If you make a mistake in filling out a check destroy it 
and write a new one, 


g. Show for what the check is written, This makes a 
more complete record and may serve as a receipt. 


Sample Check 


* 


FIRST NATIONAL BANK OF DERBYVIL 


‘Pay To The. 


“order Of... & 


Derbyville, : 
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Endorsing Checks 


What's your name? — Get in the habit of signing your name the 
same way every time you sign a check, note, mortgage, or any other 
i legal paper. In a real estate mortgage or deed it is especially 
important that you sign your name exactly the same as tt was spelled 
in the deed to you. 
; Drafts 
Pt A draft is like a check except that the order when paid 
; by the bank is not charged to the signer but to a third 
person named on the face of the draft. Of course, before 
| the bank will honor this kind of order it must know that 
the person against whom the draft is written will accept the 
| charge of the amount named. Usually in the course of 
i business this has all been arranged before the draft was 
| written. Financial institutions such as banks and produc- 
tion credit associations sometimes give “letters of ctedit” 
to their customers agreeing to honor drafts drawn on them 
under conditions set forth in the letter, 


A production credit association member who obtains a 
loan to finance the purchase of livestock or other property 


FORM PCA 453 | 
oe 6:61) 


DRAFT No. - 


o- 


LIVEST. OCK OR ITEMS ; 


_ To The Farmers Production Credit Assn. 
Thréugh The 
FIRST STATE BANK - 
Utopia, Kentucky 


Bill of Sale are Draft 


CO—FO-M EM Sen NUMBER TYPE : 


Ainetez: Peine, | Ge 


IRgA 1ASED MUST BE DESCRIBED —— BEFORE SELLER. ACCEPTS THIS. DRAFT: 


a 


Blank endorsement — When you endorse a check in the blank, simply 
by signing your name, you make it possible for anyone into whose 
hands the check may fall to cash it. Don't endorse checks this way 
if you send them in the mail. Endorse checks this way only when you 
hand the check personally to the individual or organization you want 
to receive the cash, 


Restrictive endorsement — Use this endorsement when you send 
checks through the mail. Only the person or organization to whom 
you endorse the check can cash it. 


may be authorized to use a draft—sometimes called a bill- 
of-sale sight draft. The member completes and gives a 
draft to the seller of the property for the amount of she 
purchase price. The draft transfers title to the propercy 
purchased to the member and gives the seller the right to 
collect the stated amount from the production credit asso- 
ciation through the bank which is named on the draft. The 


“Mt. Washington, Kentucky__March. 5 03.4 


Ki 


ee A. 
BR SIGN HERE) 


Bill of Sale Sight Draft 
(Back) 


(County and state where sale occurred must 
be inserted and bill of sale SIGNED) 


BILL OF SALE 


Know all men by these presents: That, in consideration of the 
amounts etipulated on the face of this draft, the receipt of 
which is hereby acknowledged, I (we) have bargaired and seld 
uuto the 

Farmers’ Production Credit Association 


at the risk and in the carve of the signer of this draft, the 
property described on the face thereof and I (we) hereby 
warrant and agree to defend the titie to said property against 
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Pio ent " (SELLER SIGN HERED 
*It is understood that the above signature(s) also 
constitutes an endorsement of this draft. 
- Subsequent-endorsements do not warrant title to 
: the: property ‘described on-the faces. - 


draft pictured here shows how Mr. Hughes, whose loan is 
discussed in Chaptcz '1, used a drafr to pay for some shoats 
he bought. 


Promissory Notes 


A note is an unconditional written promise, signed by 
the maker—the person borrowing the money. He promises 
to pay, upon demand or at a definite future time, a certain 
sum in money to the holder ot to a person he designates 


as payee, 


This form of written contract is usually signed by a per- 
son borrowing money; also, it is often given in return for 
goods or services. A note may be signed by one or mote 
makers. It tells how much is to be paid and should state 
the interest rate. It states where and when repayment is 
to be made, and normally it names the patty to receive 
the money. The note assumes but rarely states a consid- 
eration (money, goods, services, rights, etc.) for which ir 
is given. Sometimes the phrase “for value received” is used. 


In connection with notes it is well to remember that: 


a. A person who signs a note as maker establishes his 
liability, or responsibility, for payment. His failure 
to understand the provisions in the note does nor pre- 
vent collection. 


b. The maker of a note is still liable for paymenr of 
any balance nor covered by the proceeds from the 
collateral he gave. 


c. A person should never sign a note unless he stands 
ready to pay the obligation. This includes co-signing 
to accommodate someone else. 


Mortgages 


A murtgage is an instrument creating a lien, or legal 
claim, on property. Thus, when you mortgage your prop- 
etty you give the lender a legal claim against it for the 
amount of your debr, unless the debt is paid as set forth 
in the mortgage contract. You still have ownership and 
control of your property; the lender has the security of 
knowing that it may be sold if necessary to sarisfy his 
claim. 


One of the simplest forms of security is the pledge or 
pawn, such as a watch or other article of value, left with 
the lender when a loan is obtained. In case the borrower 


Promissory Note 
KENTUCKY — NOTE. 


Form POA-400 (Rey. 8-61) CoFa__§G=7 Member Wo_1276 301 ___type toon__ Budget 


Smith and Helen Hughes 


r ; 4O6 ; 00 (TYPE MAKERS’ NAMES pai POSTOFFICE ADDRESSES IN THIS meen) ee 2 
. - | Utopia, Kentucky March 5 19.63 
On or before____ March 5 1954 for value seceived, I promise to pay to the order of | Farmers 


Production Credit Association, negotiable and paysble at the office of the payee 
Four Thousand Four Hundred e and 50/100 (38, 1806.00 )reeremernrevmarmanayenmanmanenencnmensnenes 
tate of ___S2% ___per cent per annum from date of disbursement until paid. , 

In case of failore to perform any of the terms or conditions of the Financing Statement and Security Agreement or any 


hereof deems itself Insecure, the entire balance of principal shall, at the option of the h hart te mortgage 
for paytient, protest, notice of protest, hetice of nonpayment of this tote unt consent 0 ony partial relonse ot cctctent ant extension 


Presentment, 
Statement and Security Agreement of even date. herewith. fo tk 
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fails to repay his loan within the specified time he forfeits 
ownership of the article pledged. Another form of secur- 
ity is collaceral. Coll.-eral is a term used to include gov- 
ernment or other bonds and readily salable stock. Banks 
often want this type of security for their loans. 


A farraer, when borrowing money, usually does not have 
stocks, bonds or other quickly salable co!laceral to offer as 
security. In the place of this type of security he gives a 
mortgage (deed of trust in some states). On long-term 
loans he will offer a mortgage on his land; on a short-texr. 
loan « e will offer a chattel mortgage on his personal proy 
erty (equipment and livestock). This larcer may provide 
for a lien on his crops, which in sone stares cannot be 
given before the crop is planted. These two kinds of mort- 
gages gives the morcgagee (the lender) the right to take 
certain legal steps if the note or other contract is not met 
according to its terms. Such steps usually result in the 
public sale of the property, with the net proceeds (money 
received) of the sale being applied to pay off the debr. 
The debtor retains any property in excess of the sales 
necessary to repay the loan, or receives the money above 
that amount. The creditor usually has the right to sue the 
debtor for any unpaid balance on the deb: after the pro- 
ceeds of the sale of the collateral or mortgaged property 
have been paid on it. 


Mortgages are filed on record in the county courthouse 
as a means of public notice that the lien has been estab- 
lished. Any lender who may be considering making a loan 
to be secured by me.tgage or collateral may go to the 
courthouse records and determine whether the property 
in question is already mortgaged. Often he has an ab- 
stracter do this for him. Sometimes rwo or more mort- 
gages are filed covering the same property. Filing dares 
determine the order of settling claims to such property. 
For example, it may become necessary to sell the property 
in order to pay loans secured by the mortgages. Proceeds 


of the sale usually are used first to satisfy loans secured dy 
the mortgage filed first. Any proceeds left then may be 
used to satisfy other inortgages in the order in which they 


are filed. 


Warehouse Receipts 


A warehouse receipt is a receipt given by a warehouse- 
man for goods received by him for storage in his ware- 
house. It is documentaty evidence that the person named 
i:. the receipt has deposited with the warehouseman prod- 
ucts of a specified quanttiv and quality. 


The practice of stor’; 3 grain, wool, butter, honey, 
tobacco, cotton, soybean» snd other storable farm products 
has become increasingly widespread in recent years. Farm- 
ers and their cooperative associations often borrow on the 
security of such scored products. 


Two types of warehouses issue warehouse receipts: (a) 
those operated under the U. S. Warehouse Act, commonly 
called Federal Warehouses; a1.1 (b) those operated under 
a State Warehouse Act, commonly called State Warehouses. 


This example illustrates the use of warehouse receipts. 


A farmer may have more grain than he can store on his 
‘arm. By holding the grain he chinks f.: rz get a better 
price. He puts his grain in a licensed elevator and receives 
a warehouse receipt specifying the quantity and grade. 
Usually he is protected against damage and can put the 
grain on the market when he chooses. In the meantime 
he may need to use part of the money he could obtain by 
selling the grain. In this case he can usually obtain a 
loan from a bank or production credit association by sign- 
ing a note and attaching to it, as security, his warehouse 
receipt. The farmer may sell or dispose of his grain at 
any time he wishes, provided he surrenders the warehouse 
receipt to the elevaror. 


Warehouse P ~<eipt 


Bills of Lading 


A bill of lading is 2 contract or receipt signed by 2 com- 
mon cafrier (such as a railroad or truck line) agreeing to 
deliver the described freight to a given person at a stated 
place. 


Credit is often advanced on farm products at the time 
they are shipped; a bill of lading becomes the collateral 
for such credit. 


The bill of lading states that the railroad, truck line, or 
other carrier: (:) has received the property which is de- 
scribed; (b) is shipping the pr-nerty vo a certain party 
located at a certain place; and (c) will surrender the prop- 
erty to that party when he presents the bill of lading under 
conditions stated in it, and pays the freight charges. 


Releases and Satisfactions 


A release is the transfer of a person's interest or right 
to a piece of property to another person. Usually this other 
person already has an interest in the property and may 
already possess it. 


Suppose you have just paid off a mortgage on your 
farm. The mortgagee (lender) no longer has any claim 
to the property. As evidence of this, it is customary for 
him to return your canceled mortgage and note. It is also 
his duty to give you a receipt called a “release”; this shows 
that the debt has been paid in full. You should have this 
receipt recorded at once by the person in charge of mort- 
gage records. In some states the law requires the lender 
to have the release recorded; but, sisce, it is your property 
that is affected, you should see thar the release is recorded. 


Sometimes a partial release is signed during the life of 
the mortgage. This release permiis tie mortgagor (the 
borrower) to sell some mortgaged livestock or other chat- 
tels, or timber, gravel, or mineral on the Jand, or even 2 
certain portion of the land itself. Usually if considerable 
money is received from the sale, part or all of it must be 
applied on the debt. No matter what the amount, the 
borrower is legally bouad to account for everything and 
to apply on the debt whatever the lender requires, 
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Often the mortgagee (lender) is willing to take a 
deed to the mortgaged property in satisfaction of the mort- 
gaged indebtedness; in this event the mortgage is ordinarily 
released of record and the note returned to the borrower. 
Sometimes the mortgagee (lender) has to resort to court 
action, commonly known as foreclosure proceedings. In 
these proceedings the mortgaged land is sold by the sheriff 
and the proceeds of the sale applied on the debt. If the 
proceeds of the sheriff's sale do not fully pay the mortgaged 
debt, the borrower is usually still liable for payment of the 
balance. 


In some states the law permits, when the mortgage so 
states, for land to be sold by the sheriff without the neces- 
sity of court proceedings. He needs only to advertise or 
give notice of sale. This procedure is known as fore- 
closure by advertisement. 


Sales Contracts 


A sales contract is an agreement by one party to sell 
property or 2 service to a second party for a stated con- 
sideration and under stated terms and conditions. 


In farm financing, contracts of sale are often used io 
selling land and are commonly referred to as land con- 
tracts. In contracts of this type the person agreeing to 
purchase the land is commonly called the vendee or pur- 
chaser. The person agreeing to sell the land is commonly 
known as the vendor or seller. The contract, because it is 
related to the sale of real estate, must be in written form. 
The writing is then evidence of the obligations of the 
purchaser to the seller and the seller to the purchaser. 
Land contracts usually contain statements relative to the 
receipt of a down payment, the total purchase price, the 
dates and amounts of the other payments, the rate of in- 
terest to be paid on the unpaid portions, the conditions 
creating a default by either the purchaser or seller, the 
legal position of the parties to the contract if default oc- 
curs, and when legal title to the land is to be given the 
purchaser by deed or other instrument. It should be noted, 
however, that land contracts are not necessarily uniform 
and each one should be studied as to its particular con- 
tents. 


CHAPTER Il 


FINANCING FARM PRODUCTION 


Farmers’ Need for Short-Term Credit 


Success in operating a farm depends, to a large extent, 
upon the farmer's ability to have operating funds on hand 
when he needs them. Some farmers always have enough 
cash on hand or in their checking account at the bank to 
keep their operations going. Others have the money to 
provide only pare of their operating funds; they have to 
borrow money to tide them over during certain seasons 
of the year. The kind and amount of credit they need 
will depend largely upon the type of farming operations 
they carry on. 


A crop farmer does not cash in on his crop until late 
in the year; he may need to finance his business during the 
entire crop season. The combination crop and livestock 
farmer may need partial financing during the year; the 
income he receives from time to time from wool, lambs, 


milk, hogs and cattle may not meet all operating expenses; 
or it may not bring in money at the time he will need it 
most. By using his credit properly he will be able to 
carry on his operations successfully even though he has 
nothing +. sell at the time certain expenses have to be met. 


A young man who has chosen farming as his life’s work 
may begin to accumulate property while he is srill in high 
school. By using his credit wisely he can hasten the time 
when he can operate on his own. This will aid him in 
getting started in the farming business; it will help him 
learn how to use credit wisely and how to establish him- 
self as a good credit risk. 


As his program progresses, he may want to make invest- 
ments that cannot be paid for rapidly; or he may decide to 
buy large pieces of equipment or breeder livestock. Now 
he is ready to look for an intermediate-term source of 
credit, 
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You can be sure that this FFA Star Farmer has learned how to use wisely one of today's most important farm tools — credit. 
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Farmers’ Need for 
Intermediate-Term Credit 


Farmers often need credit for capital purposes that could 
be repaid over a period of two to seven years. Only re- 
cently nave lenders realized that neither short- nor long- 
term credit fully filled this need. Short-term lenders have 
adapted their policies to meet these needs; qualifted farm- 
efs can now Obtain the types of credit best adapted co their 
needs and repayment ability. 


Purposes: Necessities, Needs and Wants 


The purposes for which farmers borrow money have 
much to do with the profit they make by using credit. 
Lenders, likewise, consider some purposes more sound than 
others: quite often their decision to make a loan hinges 
on whether it is for a productive or non-productive pur- 
pose. Generally farmers are able to qualify for a greater 
amount of credit for livestock or crop production than 
they can for such purposes as refinancing old debts or buy- 
ing things that will not produce income. The reason is 
obvious. In one instance, the loan enables the farmer to 
produce income; in the other ic does not, within itself, 
increase income or contribute to increased profits, 


For ease of analysis, we may well divide the purposes of 
loans into three classes—“necessities,” “needs,” and “wants.” 

Under “necessities” we would list things which are re- 
quired for financing the year's operations. Sound loan 
policy requires that these “necessities” be provided first, 
before credit is used for any other purpose. 


“Needs” are those purposes which, though nor direct 
costs of producing any specific crop or livestock, are farm 
operation items which eventually must be met. 


Under “wants” we would list those things which the 
farmer can easily get along without and which do not con- 
tribute directly to profitable operation of the farm busi- 
ness. 


Here are some items for which farmers borrow money 
on a short-term basis: 


Seed 

Feed 

Fertilizer 

Labor 

Fenr .. 

Repairs 

Refinancing debts already owed 
Farm equipment 
Tiling and draining 
Terracing 

Digging Ponds 

Feeder of grazing cattle 


Breeding stock 

Dairy animals 

Repairing house or farm buildings 
Home appliances 

An automobile 

Taking a vacation 

Medical care 

Education of children 


Which of these items are “necessities”? Which are 
“needs”? Which are “wants”? You and your classmates 
may find it interesting and profitable to decide. 


“Success in operating a farm depends, cto a large extent, 
upon the farmer's ability to have operating funds on hand 
when he needs them.” 


Remember that statement made in the opening pata- 
gtaph of chis chapter? We repear it because it has so 
much co do with the subject we are dealing with here. A 
good farmer is careful to see first that he has sufficient 
credit for the “necessities” he must have to operate his 
farm profitably. He does nor first use up his basis for 
credit for “needs” or “wants”; he would run the risk of 
not having enough credit available for “necessities.” 


Look again at the list of items, above, for which farm- 
ets may borrow on a short-term basis. There are several 
items that involve capital investment. Whether or not 
borrowing for this purpose should be on a short- of 
intermediate-term basis would depend upon the farmer’s 
tepayment abilicy. If more than two years are needed to 
repay, then the farmer might be berter financed with an 
intermediate-term loan. 


Sources of Short- and 
Intermediate-Term Credit 


A farmer desiring short- or intermediate-term credit has 
several sources from which he may borrow money. The 
wise farmer selects the source that he believes will give 
him the best service during bad times as well as good 
times. Hammonds and Tabb, in their book “YOUR FARM- 
ING PROGRAM,” advise young farmers to consider: 


“1. Where you will likely want to continue to borrow. 
Start doing business where you want to build up 
your credit rating. 


“2. The terms of the loan offered you: 
(a) Rate of interest and other costs. 


(b) Whether the notes are discounted (that is, 
whether interest is subtracted from the amount 
of the note). 


(¢) Whether you must pay interest on the full 
amount for the entire time of the loan or pay 
interest only for the time the money is used. 
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(4d) Whether payments can be made on the loan 
before the date of maturity. 


(¢) Whether the time of the loan is long enough to 
permit you to pay off the loan when it falls due. 


(f) The security required.” 


Following this advice, progressive farmers “buy” their 
credit just as they would buy other articles, such as a plow, 
a tractor or a herd of cows. They want to obtain credit 
that is useful and profitable to them. The following are 
common sources from which farmers may obtain their 
short- and intermediate-term credit. These sources cannot 
be discussed in much detail here, so you may want to 
broaden your knowledge of this subject by studying the 
sources of credit in your own comsnunity. 


Merchants and Dealers 


In some communities considerable credit is extended to 
farmers by firms selling farm supplies such as fertilizer, 
seed, fuel, provisions and the like. This is called “merchant” 
or “dealer” credit. 


In obtaining this type of credit, there is usually no writ- 
ten agreement to support the transaction. The farmer 
simply buys his supplies “on time” and pays the “time” 
price. This means that the dealer does not charge interest 
on the money but rather he usually charges an increased 
price over that charged when a cash sale is made. Even 
though this type of credit ordinarily comes rather high, 
some farmers are willing to pay the price because: 


1. It is convenient. 

2. The funds are expected to be repaid in a few days. 
3. They neglect to figure the cost. 

4, Credir cannot be obtained elsewhere. 


Merchants and dealers sometimes extend credit for 
longer periods of time, occasionally up to two years or 
more. Tractors and other items of farm equipment are 
often sold on this basis, the dealer taking a “title retention 
note” or a “conditional sales contract.” These types of 
legal instruments usually provide for the dealer retaining 
actual title co the equipment until it is completely paid 
for. Many farmers feel that rhey lose their bargaining 
power when they are obliged :o purchase frum dealers who 
also do the financing. When farmers go to a lending 
agency, give a note for the amount they want to borrow, 
pay an agreed interest rate and then take the cash and 
“shop around” they are exercising good business judg- 
ment and are thus able to buy machinery for the “low 
dollar.” 


Commercial Banks 


The extension of bank credit ro farmers varies widely 
from place to place, depending on the extent of local bank 
resources and the attitude of the management toward fi- 
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To harvest or plant crops at just the right time, farmers use great 
amounts of credit for labor saving machinery. 


nancing agriculture. Many banks, particularly those located 
in the smaller cities and towns, take an active interest in 
financing the short-term needs of farmers. A few banks, 
some even in the larger cities, employ a man with an agri- 
cultural background to help them serve farmers. 


Money loaned by banks is obtained principally from 
their depositors. This means that banks must fit their 
financing program to the possible demands of their de- 
posicors for funds. 


Interest rates charged by banks vary widely by areas and 
depend somewhat on state laws. Generally speaking, 
though, the rate of interest runs from 6 to 8 percent on 
short-term loans. Large farm operators who periodicaily 
use sizeable amounts of credit are sometimes given lower 
interest rates than small borrowers. 


Some banks prefer to make loans only for periods of 
from 90 to 120 days but many are willing to finance farm 
operations right on through to marketing time. The banks 
which follow the latter policy are the ones which are ren- 
dering the best service to agriculture. After all, farmers 
are interested in obtaining credit that is geared to fit rheir 
needs, and bankers interested in serving farmers recognize 
the importance of setting up farmers’ loans on this basis. 


“Small Loan’? Companies 


Several states have laws permitting small loan companies 
to charge 3 to 3% percent a month on loans under a cer- 
tain size, usually $300. The result is that such loan com- 
panies, often called “finance companies,” have materially 
expanded their services until they now have offices in most 
towns. It takes very little calculation to figure that this 
type of credit is costing the farmer from 36 percent to 
42 percent a year for the use of his credit. Farmers, who 


do business with these concetns, neglect co make full in- 
quiry as co che Ioan terms and cost, or they ace unable 
to obrain credit elsewhete. 


Individuals 


Most every community has certain individuals who ex- 
tend credit from cheir own savings. Retired farmets or 
businessmen, landlords, persons with considerable wealth, 
or quite often membets of the family are included in this 
gtoup. This is not a dependable soutce of credit because 
too many things can happen co che individual—he may 
die; he may run out of funds; ot he might suddenly de- 
cide to use his money for something else. Incetest races 
charged usually follow rather closely che race prevailing 
in the community. Maturities range all the way from “one 
day after date” co several years on larget amounts or on 
real estate loans. The “one day after dace” note, ot “de- 
mand” note as it is sometimes called, means that the lender 
can demand payment any time he wants co. He is chus 
allowed to set the maturity or “call” dace ac will, without 
giving prior notice to the borrower. A young farmer may 
“get a start” by borrowing from members of his family. 
Even though the telative may not need to have the money 
repaid very soon, the important ching is to pay it back as 
soon as possible and develop che habit of handling credit 
in a business-like way. A promissory note should be given 
so both the lender and the borrower undetstand the terms 
of the loan. 


Credit Unions 


In many large corporations and industrial concetns, che 
employees band chemselves togethet to form a credit union 
which may be organized eithet under a state ot a Federal 
charter. The purpose of the credit union is twofold. 


1. It provides a means of employees’ saving by invesr- 
ing in shares and ceceiving dividends on them. 


2. It enables employees who need additional funds co 
borrow from che credic union. 


Since the incerest rate is ordinarily quite reasonable, em- 
ployeees often find ic more profitable to borrow from their 
own credit union than purchase goods “on time” from 
dealers and merchants. 


Although most credit unions are located in cities, a few 
serve rural membets inciuding facmets. The interest rate 
charged by a credit union is ordinarily somewhat higher 
than is paid at a production credit association, for in- 
stance. Farmers who use large amounts of credit chat can- 
not be repaid quickly, prefer to borrow from lenders that 
are able co make loans at a lower intetest rate than do credit 
unions. 


Farmers Nome Administration 


The Farmers Home Administration is a govetnment 
lending agency in the United States Department of Agti- 


24 


cultute. It is requiced by law co make loans only to facm- 
ets who do not have the basis for adequate financing on 
reasonable rerms from commetcial banks, production credit 
associations, Federal land banks or othet lenders. Loan 
funds are approptiated biennially by the Congress and 
all loans ate supetvised. FHA loans are not intended to 
provide permanent financing for those who can get credit 
from orhet sources. 


The Farmers Home Administration makes both short- 
and long-term loans. Its short-term loans for opetating 
putposes and for meeting emergency situations in disaster 
ateas may be made for as long as seven years. 


When you need money for your farm business or your farm home, 
you will be able to save by getting your loan from a lender which 
charges simple interest on the outstanding balance. 


Production Credit Associations 


A production credit association is an otganization of 
farmets, who, through cooperative effort, obrain short- and 
intermediate-tetm credit at a reasonable cost co catry on 
theic farming operations. A production credit association 
makes loans oni; to farmers and stockmen. It is opet- 
ated by farmers and scockmen for their mutual benefic. A 
farmer who can qualify foc membership in a production 
ctedit association is assured a permanent, dependable source 
of credit adapted ro his needs as long as he maintains a 
sound basis for it. 


Production credit associations obtain their loan funds 
from Federal intermediate credit banks. They thus have 
access ro money markets all over che country. The 12 
Federal intermediate credit banks in che United States be- 


gan operation in 1923 under provisions of the Agticulcutal 
Credits Act of chat year as “wholesalers” of credic to lend- 
ers making loans co individual farmers. In less chan 40 
years they have obtained mote than $45 billion of loan 
funds through the sale of debentures on the money matkets 
of the country. ‘This experience has proved chat funds 
obtained in this manner are available in bad times as well 
as good. Production credit associations are permanent 
sources Of credit operating under Federal charter, auchor- 
ized by Congress in the Farm Credit Act of 1933. They 
ete subject to Federal examinations. 


Loans are adapted to each individual farmet’s needs. 
Farmers serve on the association's loan committee. They 
are able to adapt loans to the individual borrower because 
they themselves are farmers and understand the use of 
credit on a farm. 


Each farmer who borrows from a production credit asso- 
ciation becomes a voting member and stockholder. All the 
voting stock is held by these farmer-members, who elect a 
board of directors at the annual meetings of stockholders. 
Each farmer who borrows owns Class B or voting stock 
in the association equal to $5 for each $100 he borrows. 
This stock can be used over and over again, year after 
year. Collectively, the Clase B stockholders own all the 
voting stock, bur each member has only one vote regard- 
less of the amount of stock he owns. 


When production credit associations were first organ- 
ized ip 1933 and 1934, the Government invested in Class 
A of non-voting stock to provide them with beginning 
capital. Since that time, farmers have increased their 
ownership in the associations so that now nearly all PCAs 
in the United States are wholly farmer owned. As pro- 
vided in the Farm Credit Act of 1956, the associations 
have been buying the Federal intermediate credit banks 
from the Government by retiring the Government's invest- 
ment in these banks. 


When an association accumulates enough reserves to 
take care of possible furure losses, ic may then pay divi- 
dends on both the voting and non-voting stock. After 
any declared dividends have been paid, any funds remain- 
ing may be distributed to the borrowers in patronage 
refunds. 


How to Obtain a Production Credit 
Association Loan 


In this detailed explanation of how a farmer goes about 
atranging for his short-term credit requirements, we are 
using a production credit association as an example. In 
obtaining a loan frorn other lenders some details may be 
different, but all the essential factors are included in this 
example. 


Making Application 


You make application for a production credit associa- 
tion loan with an association representative on the farm, 
or at the PCA field office. When members of such youth 
groups as Furure Farmers of America or 4-H Clubs apply 
for loans, a representative of the association meets with 
the group and helps each member prepare his application. 


Your application for a loan will contain all essential 
credit information. This is considered carefully by the 
association's loan committee. As an example, rurn ro page 
26 and look at the application of Smith and Helen 
Hughes for a loan of $4,406. Notice that several impor- 
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tant things have been said about their farm business: (1) 
what they own; (2) what they owe; (3) their net worth; 
(4) their crop program; (5) amount of credit they need 
and the purposes for which they will use it; (G) their 
plan of repayment; and (7) information about the amount 
of insurance they carry. All of this information appears 
above the signatures of the applicants, Mr. and Mrs. 
Hughes. 


Preparing Field Report 


The field report (page 27) contains credit informa- 
tion which has been developed by the person who has 
taken the application—in this case, Jack Armstrong. Here, 
the representative, Armstrong, records important credie in- 
formation about the applicant and his family. He describes 
the farm which Hughes operates, and enters values of 
property to be used as security for the loan. The field re- 
port also has a statement of estimated income and expense 
which represents the combined thinking of both the ap- 
plicant and the PCA representative. General credit infor- 
mation is shown under Item 9. Armstrong obtains this 
information either by talking with Hughes in the field 
office or by visiting the farm. A farm visit is always made 
on loans to farmers who are coming to the association for 
the first time. Thereafter, loans are usually closed without 
another visit to the farm. Field representatives keep them- 
selves informed about each member's business through 
their annual farm visits. They can thus do a berter job 
of financing the members. 


Credit Factors Considered 


Final decision on an application rests with the loan com- 
mittee. This committee is made up of two directors who 
are farmer members and the manager. Two of these three 
members must be present to provide a quorum. An appli- 
cation can be approved only by unanimous approval of the 
committee members present. 


In deciding whether a loan should be made, the loan 
committee considers five credit factors. Taking the Hughes 
case aS an example, let us consider these five factors and 
examine the information which the application furnishes 
about them. 


1. The Man. Item 3 of the field report (Form 203A) 
headed “The Man and Farm Family,” provides facts con- 
cerning their reputation for honesty, their ability as man- 
agers, and other important information about their health, 
cooperation, credit record, age, number of children, how 
they were able to accumulate the property they now have, 
and an estimate of the current value of any real estate they 
may own. 


2. Financial Position and Progress, Item 2 of the ap- 
plication furnishes most of the information that is needed 
on this credit factor. It shows that the Hughes’ have a 
net worth of $19,739. We arrive at this figure by sub- 
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CREDIY FORM PCA-202 (REV. 9-61) 


LOAN APPLICATION 
PRODUCTION CREDIT ASSOCIATION 


Pe Fr pseu meses sector 


1. Name(s Smith and Hele 
2. Postoffice__Utepia Route Lh tn nt County, State of Kentucky Tel. No. 5198 _ 


FINANCIAL STATEMENT ALL LIASILITIES 


tO aise. 
T. Silage #900_Dalesy, tay 609 
Bu. Wheet Bu. Soybeans |__| 


We 

= Title Retention Notes 

ald bales $ lw | gs Holder. Universal Auto Co. Due 
2 

2/2 

| 

a 


Tobacco __B, Cotton 
423! Tractoy No. 2$32900 Implements $¥3980 | 7980 
ALU Truck No.2$22900_ Auto No._$_2,800 3,800 
Cash Value Life Insurance, 
Notes and Accounts Receivable 
Stock Owned in PCA “A” Sharea___"B” Shares_20 


Stocke and Bonds (Market Value) Farm Bureg 
Gutaide Business (Except Real Estate) 
Cash on hand or in Ban Current Liabilities of Outside Busine p= es 


| 
TOTAL QUICK ASSETS TOTAL CURRENT LIABILITIES} 2,952 | 
T; Title in Smith and Helen Hughes Real Extate Mortgages aa | 

L | Survivorship (Y¥es¥%) Acres 65 Pated| 2/2 
} Title in J OjH0 
Survivorship (Yee-No) Acres . ie 


Hl | Snrvivorship (¥es-No) Acres 
[Tilein  —C—“‘CSC‘isSCY 


ys oe ea 
(Indicate Life Eststes, Real Estate Pu ed under 
contract, kind property in Tract IV) 
Total Value Real Estate 
‘TOTAL ALL ASSETS 24,930 19,73 
3. (a) Insurance: Life $5,000 __ Beneficiary hatte $2000 
Buildings 5.000 ato Liability $___ 20-20 Farm Liability $_____ 
(b) Notes endorsed or guaranteed for others $i Ever in Bankroptcy?__— 
4. Crops growing or to be grown on land operated, including those cultivated by others, (X) thoss to bo mortgaged. 


To Pay PCA Bal. Prin. $ 866.37 Int. $ = 103.63 
CBS $ 125 CLI $ 46 


fClover seed ( —“=‘“‘“‘“‘“‘“‘“‘“(“(‘(:S*S*SSC‘*dr CY 
[Buy 40 shoats, 2/2 int. —S —“‘“‘“CS*S*S*™*™*™*™C™C™C™C™C*SSC‘#S'OQ 
Sale of 39 hogs, 1/2 int. 

seed corn $50 


We authorize_____to exercise our voting rights and to perform any other transactions in connection with ous investment 
with the association. The representations and authorizations printed on the reverse side hereof, which we have read, are included herein by 


‘ Sf 
Dat March 5 196_3 Sign 
Date of fast farm visit_A-12 _196.2.. Loan to mature_ 2°92 _ 19644 __ Amount to be inserted in sdditional advance clause $ 
Application approved_.__1296__, for g¥e806 subject to the Following requirements: 
Ex-Comm. Ex-Coram. Soc'y-Treas. 
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CREDIT FORM PCA-203B (REV. 0-6t} FIELD REPORT 


THE MAN AND FARM FAMILY 


I. Neme—___-_Smith Hughes _______age_38 wife ____Hlelen _Age_32_Dependente 4. 
yre. farming 14 fepresent farm 5_MOe this county...13__fonnerly resided__AShland Coty 
State of __Kye vee on farm (Yee EXNo ()) Farm Help - Family: reds 
2. Name Age Wife Ae Dependent __. 
yrs. farming__..___present farm____this county______ formerly a ee 
State of_____ Lives on farm (Yee () No [)) Farm Help - Family: —_ 

3. (Management, experience, credit record, cooperation, health, etc. y itenagestel ability te satisfactory. Ex- 

perienced hog producer and dairyman. Property acquired through their own efforts. Family 
—tlives economically, are cooperative and work hard. Have good credit record with association _ 
nd others 


eee a a a a 


FARMERS PCA 


4. THE FARM Rensonable current value 65 A. $7500 = =9__ A $C A ZL 

Farm location: ON county road one mile northeast from the town of Utopia, County of Uno, bounded _ 
on the North by Webb, on the east by Johnson, on the south by Stone and on the west by 
Miller. 

App’ Renta__173__A, From Wm. Gibbs Basis of Rental 50-50 Grain and livestock 

App’) Rentea____A. From_—___ Basin . a re NAS 

App'l Renta____A.. From__—_ asi 

Productivity and type of land; condition of naldingn Rolling Iand in foir state of productivity. Lined ond well 
fertilized, Produces good grass and legumes, Ample barn room and dairy equipment. At) 
buildings in good repair. [ences a ot 

5. Heve courthouse real estate records been checked?___ yeS_If records indicate information given in financial statement relative to title(s}, 

aurvivorship clause{s) or debts(s} to be incorrect, explains__EEE 


6. PROPERTY TO BE GIVEN AS SECURITY TO THIS LOAN 
Livestock on band: Br. $__§80 ___ Fr. $___760__, to be bought: Sr. $ Fy, $300 ss Total $_1,630 
Equipment on hand $——?2880 _, to be purchased $— —Autole)—Trucks $. Totel $2,880 
Stored commodities to be sold and applied on loan —_E otal SL 
Feed__1/2 -3,000 bus corm other collateral 

Prior lien $____E ting. on Bldg. $ 


?. STATEMENT OF INCOME AND EXPENSE—-APPLICANTS SHARE ONLY 


income Previogs | Estimated lacome 
i 12 Saontas Next 12 Mortis. ESTIMATED COST OF OPERATION NEXT 2 MONTHS 


Living Expenses: (Food, clothing. fuel far home, electricty, medical services, XXX 
| 200 =| charity contributions, education, recreation, ete.)____| 22000 | 
#750 Feed $_500___ Seed ¢__100__Festitizer $__500 time $ 1,100 

Labor $ 


Tractor oil and fuel $_S00__Repai irs on equipment $._200 |} 202 — 
Leste, Work $_——_‘ Veterinary Expence $ 
Auto and truck expense__ | 250i 
Livestock to be purchased, fed, and sold 
Repairs on buildings and fences 
{A} TOTAL OPERATING EXFENSES $ 0 

RE. Pay'ts Due_March Amt. $198 ue Sept. Ant, $_158 
lnterest and payments on other obligations. 
Taxes: Real estate $______ Personal Property $__ Income $. 
Cash Rent: Due_—__Amt___ Due Amit, 
Insurance: Fire, lightning, cyclone $___Auto $_. 
Life$_______ Hospitalization $______ Liability $ fl 

(B) TOTAL FIXED OVERHEAD EXPENSES $___816 | xxx 
‘TOTAL EXPENSES (A plus B) 5 


rag 
g 
Fay 
Bb # 
° 5 
ig 


7,850 


Source of outside income: 

8 = Analysie of ercdit extended during term of previous loan: 
Renewal $__820___Cspital ¢_ 1,195 Feeders $____=Q=>__ Operating $645 =Total $2, 00 
Repayments Expected $2,500 _ Repayments Made $_1,734 _ Renewal Expected $__=-0=__-———— Actual Renewal $_f66 
9. REMARKS; Explain anything that cannot be readily understood fram information already farnished in thie application and field report, 
diversion of proceeds, explain and taken 


ineluding reasone for renewal and past performance. (ie eae hes been exp indicate action 
with the member.) 


Satisfactory reduction was made in loan last year which included $1235 for capital invest= 
ment and a renewal of $820 of funds advanced in 1961 for iti i S-——___ 
Member expected to loan balance in full but had bad luck with sows favrowin Has a good 


Yeara of seniority = 


dairy ang plenty of feed for hogs and cattle. Has a good line of equipment, While May 1 is 
set as the approximate date for advancing operating money, member follows the practice of 
requesting it at the times and in the amounts needed. The 65 acre farm listed in the financial 


statement is seeded down and used for pasture only. Member's parents live in house on this 


farm on Social Security income. 
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her 062 FINANCING STATEMENT AND SECURITY AGREEMENT 
THIS AGREEMENT, by and betwee Smith and Helen Hughe 
whose address is_Utopia, Route 2, Un County, 


Kentucky (hereinafter called “Debtor,” whether one or more) and the _______ FARMERS Production Credit Association 


whose principal office is at____ Farmington Kentucky, (hereinafter called “Lender”); 


WHEREAS, the undersigned Debtor is indebted to the Lender and bereafter expects to seek additional loans and advances from the 
Lender and desires to give security for all such indebtedness and future advances; 

NOW, Li seen se WITNESSETH: As security for the payment of existing and future indebtedness of the Debtor to the Lender, 
the Debtor hereby F pine and grants unto the Lender a security interest in the property and goods described in the Schedule below, and far- 
ther covenants and agrees with the Lender as follows: 

1. That the statements contained in the Debtor's loan application or seynenort are true and correct and that the proceeds of the loan or 
loans secured hereby will be used solely for the purposes set forth in such applications. 

2. That the Debtor holds title to the within-described property free and clear of liens and enctmbrances and prior security interests. 

3. That the Debtor will pay when due all indebtedness secured hereby with interest, together with any rent, taxes, levies, assessments or 
other claims which are or may become liens against the said property. 

4. That the Debtor will care for and maintain the crops and property herein described in a good and hasbandlike manner and will not 
further encumber, conceal, remove, sell or otherwise dispose of the same without the written consent of the Lender and, upon demand, will 
provide additional collateral acceptable to the Lender. 

6. That he will insure the said crops and property in such amounts and in such manner as may be required by the Lender and will pay the 
premiums therefor. 

6. That the Lender, or its agenta, shall have the right to inspect the said property at any time. 

7. That, upon the death or bankruptey or insolvency of the Debtor the entire indebtedness secured hereby shall, at the option of the 
Lender, ¢ immediately due and payable. 

8. That, upon breach by the Debtor of any of the covenants or terms hereof, all indebtednesa secured hereby shail, at the option of the 
Lender, become immediately due and payable and the Debtor hereby waives all notices and all exemptions and agrees that in the event 
this instrument be placed in the hands of an attorney for foreclosure or other lega} action, the Debtor will pay all costs and attorney's fees 
incurred, and in the event the Lender pays any rent, taxes, assessments, levies, charges or any liens whatsoever affecting the said property 
or insurance premiums, the same shall become a part of the debt hereby secured and shall be payable on demand, PROVIDED, HOWEVER, 
if the Debtor shall pay the inJjebtedness hereby secured when due, including such further advances as may be made by the Lender to the 
Debtor, then this inderture and the estate and interest hereby granted in the said property shal? cease and determine and become void, any~ 
thing herein to the contrary notwithstanding. 

9. The Debtor hereby instructs the Lender not to file a Termination Statement of this Financing Statement und Security Agreement until 
requested to do so by the Debtor in writing. 

a It i intention of the parties that this instrument shall serve both as a “Financing Statement” and “Security Agreement” as au- 


aw. 
IN WITNESS WHEREOF the parties hereto have caused this Agreement to be executed March 5 1983 _, at 


SCHEDULE OF GOODS COVERED BY THIS AGREEMENT AND STATEMENT: 


1. CROPS—Ail of the debtor’s interest in the folowing crops to be planted or growing within one year from the date hereof on the herein- 
after desenbed iand: 


Corn 


2. EQUIPMENT on the hereinafter described tand: 


All farm equipment 


3, LIVESTOCK, FARM PRODUCTS AND PERSONAL PROPERTY on the hereinafter described lund: 


Corn 
All hogs 


4. All property similar to that listed above, which at any time may hereafter be acquired by the Debtor incluaing, but not limited to, all 
offspring of livestock, additions and replacemente of livestock and pouttzy, and replacements of and additions to equipment and other per 
sonal property above described; and including the wool to be clipped from any sheep or goats, all milk produced by any cows, all products of 
any poultry, and all feed to be used in maintaining or fattening said livestock and poultry. 

6, All proceeds of the sale or other disposition of any of the property described or referred to under Items 1 to 4, inclusive above, and of 
any offapring, wool, milk and poultry products derived from said property, together with all accounts receivable resulting from such sales. 


All of the aLove-described crops and property are or will become located on the farms described as follows: 


The Gibbs farm located on county road one mile northeast from the town of 
Utopia, County of Uno, bounded on the north by Webb, on the east by Johnson, 
on the south by Stone and on the West by Miller. 
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tracting their liabilities from their assets. Under assets are 
shown the various items of property they own. The lia- 
bility side of the financial statement shows the Hughes’ 
various debts. Note that the original amount of the debts 
is shown, and the cate they were contracted. This infor- 
mation enables the loan committee to determine the prog- 
ress the Hughes’ are making in reducing their obligations, 
When passing on a loan application, the loan cominittee 
also reviews, from their files or other available sources, the 
applicant's progress and trends in his business over a period 
of years. 


3. Repayment Capacity of the Farm Business. Next 
to the “man” factor, the loan committee gives most con- 
sideration to this factor. They are eager to see that mem- 
ber-borrowers repay their loans without harming their farm 
business. It is of prime importance that farmers use credit 
in ways that improve their financial position. This is 
so important that production credit associations endeavor 
at all times to make loans that are self-liquidating and help 
the farmer run his business efficiently. 


Now look at Item 7 of the field report on the Hughes’ 
application. You see that an Operating statement of esti- 
mated income and expense has been worked out. By 
analyzing this statement the borrowing member and his 
production credit association are able to determine (a) 
the credit needed, and (b) how it is to be repaid. Notice 
that income from dairy products, cattle, and wheat will not 
be used to repay the loan; it will be available to pay family 
living and operating expenses. This income, plus operat- 
ing funds provided in the loan, will cover all expenses 
shown in the operating statement. This is vital. The loan 
must be sufficient to cover expenses not met by unpledged 
income. This is absolutely necessary if the entire opera- 
tion is to be financed on a basis that fits the needs of the 
farm family. 


4. Purpose of Loan and Basis of Approval. On the 
Hughes’ application the first icem under “purpose of the 
loan” is renewal of the previous year's loan balance. This 
raises the question: Is this renewal justified? The explana- 
tion found under Irem 9 of the field report shows that this 
member's record of performance is satisfactory. Remem- 
ber in the preceding paragraph we saw that the operating 
expenses provided in the loan, together with income un- 
pledgea, was sufficient to cover the entire cost of opera- 
tion. These are “necessities” and, therefore, are construc- 
tive loan purposes, 


In addition to the renewal, another capital item in the 
loan purpose is to pay for a truck just purchased. This 
item of equipment is considered necessary in tie Opera- 
tion of this particular farm business. 


From this analysis, we see that the association's loan 
committee can determine that the purpose is sound. Now 
they are ready to examine the plan of repayment. The 
Hughes’ plan calls for sale of hogs expected to bring 
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$4,750. This is more than the amount applied for. They 
have the feed on hand and in prospect to finish the hogs. 
Adequate cash to carry the program to successful comple- 
tion is provided by the loan and unpledged income from 
the sale of farm products. The plan of repayment, there- 
fore, is sound. 


5. Collateral Offered or Available as Security. The 
Hughes’ have offered a mortgage on the corn crop, the hogs, 
the equipment and the feed. (See application form, Item 
3, and field report form, Irem 6.) Thus, the mortgage 
covets collateral that is to be sold to repay the loan, plus 
additional backlog-collateral to provide a margin of secur- 
ity and to enable the association to take care of unforeseen 
credit needs that may arise during the period of the Joan. 
Of the security back of the loan, only the hogs are expected 
to be sold. 


Closing the Loan 


As an applicant for a loan you usually sign a nore 
(page 17) and a mortgage or financing statement and 
security agreement (page 28) if the loan is to be secured 
by a lien — at the time you make your application. If 
you afe getting your first loan from the aswxiztion, this 
operation may be postponed until the association's loan 
committee has approved your application. As a “first- 
time” applicant you usually would not sign legal papers 
until you are assured the loan would be closed. The note 
represents the amount of money you applied for and is 
made to mature as specified on the application. The loca- 
tion and boundaries of the land on which the property 
is kept, and the description of the chattels being taken as 
security for the loan, are entered directly on the financing 
statement and security agreement (page 28). The other 
information, such as witnessing the signatures and record- 
ing of moztgages, is required by state laws. 


Production credit associations do not always require you 
to give a chattel lien as security for a loan. If the loan 
committee decides the five credit factors are sufficiently 
strong, they will approve an unsecured loan, that is, not 
require a mortgage. In this event you will sign only the 
application and the note 


Members of the loan committee indicate their approval 
of a loan or a line of credit by placing their initials in the 
space provided on the application. The loan is now ready 
for closing. A chattel abstract is prepared showing that 
there are no prior liens against the property offered in the 
mortgage. The assoctation is now ready to write a check 
for the first advance. In the Hughes’ case this amounts to 
$2,601. Then the association places the financing state- 
ment and security agreement on record in the County 
Recordet’s office. Remainder of the Joan will be paid 
according to the loan agreement. If the Hughes’ farming 
program should change, a different disbursement schedule 
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may be agreed upon. If advances set up in the loan do not 
prove sufficient to meet the Hurhes’ needs they may get 
additional funds by filing an “additional advance” applica- 
tion and signing another note for the amount desired. It 
is not necessaty to sign another financing statement and 
security agreement in the Hughes’ case, as the original one 
is drawn to cover additional advances. 


Budgeting Loans 


Many loans made by production credit asociaticns are 
set upon a fully or partially budgeted basis. By a plan 
agreed upon, loan funds are advanced as needed and repay- 
ments are made at the time farm income is expected. The 
Hughes’ loan is an example. The budgeted loan has these 
advantages: it is well adapted to many types of operation; 
it results in considerable savings in interest cost; it elimi- 
nates the necessity for making arrangements for credit 
more than once a year. 


Note: You and other members of the class may want 
to learn more about legal documents by talking with a 
county official or an attorney. Or you might invite one to 
visit your class for such a discussion, 


Line of Credit 


In the event the Hu, hes family has an approved line of 
credit with rhe association, the entire transaction up to this 
point would require no more than a half hour or so. Had 
they been new borrowers who had not established a line of 
credit, the loan usually would not have been closed before 
being approved by the association’s loan committee. 


Establishing a line of credit simply means that the loan 
committee has analyzed the Hughes’ farm business, record 
of performance, and other credit factors. When these fac- 
tors ate favorable the loan committee sets an amount, called 
a line of credit, which the association manager or field rep- 
resentative has full authority to disburse for designated 
purposes should the member apply for it. The line of 
credit is indicated on the loan papers and may be changed 
or withdrawn by the committee when conditions warrant. 
Most PCA loan committees meet once or twice a week, 
bur during heavy lending seasons, they may meet more 
frequently. 


Repaying the Loan 


Repayments are ser up to be made on your loan ar times 
you expect to have income from the sale of crops or live- 
stock. This does not keep you from making additional 
payments when you have the money. Production credit 
associations charge no penalty for repayment ahead of 
schedule. This encourages members to repay loans as 
rapidly as possible. This not only helps your credic rating 
bur is an effective means of reducing interest cost. Pay- 
ments may be made either by mail or by calling at one of 
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the association's offices. A receipt is issued for each pay- 
ment so that you know exactly how your account stands 
at ali times. 


You may not always be able to make your repayment on 
schedule. If this should happen you should get in couch 
with your association representative promptly so that a 
substiture plan can be worked our. 


Cost of the Loan 


Production credit associations secure their funds for 
lending from private investors through the Federal inter- 
mediate credit banks at rates comparable to those paid by 
other large public borrowers. To the cost of this money 
the associations may add around 2 percent to pay their own 
operating expenses and build reserves. In 1962 tnost asso- 
ciations charged farmers 6 percent. Interest is charged 
only on the daily loan balance outstanding. 


If the Hughes’ had gotten all of their advances as sched- 
uled and repaid their loan as originally ser our in the 
plan of repayment, their total interese charges would have 
amounted to $144.15. If they had received all the loan 
at one time, and waited until maturity co repay, the interest 
would have amounted to $264.36. You can see at once 
the advantage of borrowing on a budgeted basis and re- 
paying as farm products are sold. In the Hughes’ case, 
it saved them $120.21 in interest charges. 


In addition to the interest rate, most associations charge 
a nominal loan service fee. On the Hughes loaa this fee 
amounted to $25, which was included in the loan. 


Period for Which a Loan May Be Made 


Production crec’r association loans are usually made to 
mature at the end of the crop or livestock program being 
financed. This is usually from six to twelve months. In 
certain situations where the complete program financed 
extends over a period beyond twelve months, rhe loans may 
be made for a sufficient length of time to cover this longer 
petiod. The associations also make intermediate-term 
loans .o finance capital investments over a two to seven 
year period. Loans involving both operating and capital 
investment Credit are usuatly made to mature within twelve 
months, with renewal of certain portions expected ar ma- 
turity. In such cases it is to the advantage of both the 
member and the association to arrange for financing the 
farm business on an annual basis. This will allow thetu 
to adjust the financing co changing conditions on the farm. 


Educational Loans 


Production credit associations make loans for financing 
the education of both boys and girls from farm families after 
graduation from high school. Such loans cover any costs in 
connection with an education, including tuition and othex 
fees, books, room and board, and clothes. They are made 
to eligible individuals regardless of the professions they 
expect to follow after receiving their education. 
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Educational loans cre made jointly to an eligible student 
and his sponsor. A sponsor may be a parent of the student, 
or other individual willing to share responsibility for the 
loan. The loan may be made either on a secured or un- 
secured basis. A loan agreemnt is signed by both the stu- 
dent and his sponsor and made a part of their loan file. 


Repayment plans on educational loans are adapted to 
each individual's situation and his ability to repay. It 
would ordinarily be expected that such a loan would be 
repaid in full within seven years. The greater porticn 
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would be repaid after graduation when the young person 
would normally expect to be receiving some return from 
his investment in an education. 


Factors that must be considered in making an educa- 
tional loan include (1) the abilicy and desires of the 
stude..~; (2) the arrangements for assistance and guidance 
by a sponsor; (3) the sponsor's financial responsibility; and 
(4) the student's agreement to repay the ican within a 
reasonable time after gradvation. 
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CHAPTER iii 


FINANCING FARM OWNERSHIP 


Using Long-Term Credit 


Most people who buy farms need to borrow part of the 
purchase price. It is usually necessary that a loan made 
to purchase a farm be written for a long verm of years. 
This is because it normally takes many years to produce 
and sell enough farm products from the average farm to 
repay the total purchase price of the farm. 


In some cases farm owners borrow to refinance existing 
debts, to purchase additional land in order to expand op- 
erations and develop greater efficiency, or they may borrow 
to erect buildings or otherwise improve the farm. Again, 
the income produced by such expenditure w.ll require a 
long time to repay the investment. In order to secure 
the repayment of a long-term loan, the farmer usually gives 
the lender a mortgage on the farm land and buildings as 
collateral for the note which he executes as evidence of the 
debt. Because the average farm is durable and salable, a 
mortgage on the farm affords the lender the greatest pos- 
sible security. By reducing his lending risk it permits 
him to offer the borrower a longer time for repayment and 
a lower rate of interest. 


Purposes of Long-Term Credit 


Long-term mortgage credit is needed and used to finance 
investments in land, buildings and equipment which have 
a relatively long period of -sefulness. Level farm land 
with - Jeer soil may last for generations. On the other 
hand, stee; _ rolling land can lose a large part of its fer- 
tility and earning power in a few years. Farm buildings 
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may last and remain useful 20, 50, or even more years de- 
pending upon how they are constructed and maintained. 
Some larger pieces of farm .:achinery may last for many 
years if preperly maintained. Such purposes from which 
the farmer expects to reap benefits over a long period of 
time are well adapted to long-terra credit. Most farm 
mortgage loans, then, are made for one or more of the 
following purposes: 


To buy land; 


To purchzse equipment, fertilizer and livestock neces- 
sary for the operation of the farm; 


To construct or repair buildings or other permanent im- 
provements such as drainage or irrigation systems; 


To build terraces and make other soil improvements; 
and 


To refinance existing debts. 


While these are the principal purposes for which long- 
term loans are made, there are others such as paying for 
the education of children and engaging in other forms of 
business. 


Some of the uses of mortgage credit by a farmer can be 
illustrated by relating the experience of one farm: family. 
Although the name and sequence of events are fictional, 
this story illustrates experiences typical of many farmers. 


As a young man, just married, Mr. Worth began operat- 
ing a good 160-acre farm belonging to a relative. Through 
hard work and intelligent management Mr. Worth gradu- 
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ally accumulated and paid for enough farm machinery and 
equipment to operate the 160 acres efficiently. By frugality 
and with the cooperation of his wife he also managed to 
lay aside some savings in the form of cash, Government 
bonds, and shares in a local savings association. After 
some years the relative who owned the farm died. His 
will provided that the farm should be inherited equally 
by Mr. Worth and four other relatives. The other relatives 
were not farmers and each waated his portion of the estate 
in cash. It thus became necessary to sell the farm to settle 
the estate. Mr. Worth then had to decide whether he 
should try to buy the farm he had been farming with goud 
success, or take “is part of the estate in cash and find an- 
other farm to buy, or operate as a tenant. 


Mr. and Mrs. Worth set down on paper just what their 
situation was at that time. By working out a balance sheet, 
they established the information needed to make the best 
decision. The farm they had been operating was generally 
considered to be worth $200 an acre, a total of $32,000. 
The heirs and the executor of the estate agreed to sell for 
that amount. His inheritance of one-fifth of that amourt 
gave Mr. Worth an equity of $6,400. This lefe $25,600 
for him to pay in ordet to buy the farm. His savings, 
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including his checking account, amounted to approximate- 
ly $11,000, The present value (cost less depreciation) of 
his farming equipment was approximately $7,500. The 
fair market value of his livestock was estimated ar $6,000. 
He consulted representatives of several companies in the 
long-term farm lending business and found he could get 2 
i rg-term mortgage loan of $16,000. He and Mrs. Worth 
decided to take the $16,000 loan on the farm for a 25-year 
repayment period ad to borrow $4,000 on their livestock 
and equip:nent for a shorter term of three years. Their 
total debis then were $20,000 The remainder of the pur- 
chase price ($5,600) came from their savings. They still 
had about half of their savings as a reserve fund for emer- 
gencies. After buying the farm they made up a new bal- 
ance sheet. They now owned a farm worth $32,000, equip- 
ment worth $7,500, livestock worth $6,000 and had ap- 
proximately $5,000 left in their checking account and sav- 
ings, making toral assets of $50,500. On the other hand, 
thcy now owed a long-term mortgage of $16,000 and a 
short-term chattel mortgage of $4,000, making a toral in- 
debtedness of $20,000. This left chem a substantial net 
worth of $30,500, approximately 60 percent of their toral 
assets. 


After about five years the Worths found themselves in 
this situation. They had paid off the short-term debt and 
had reduced their long-term loan from $16,000 to approxi- 


The advice of an experienced farm lender can help you judge wisely 
the amount of debt a farm should be able to repay. 


mately $14,000. Because of a rising trend in farm values 
and because of some improvements to the farm which they 
had inade, they now considered their farm to be worth 
$36,000. Additional equipment purchased and paid for 
sfought their inventory to $10,000 and they had about 
$9,000 worth of livestock on hand. Paying off the short- 


rerm debt, increasing their inventory and che expense of 
an operation for one of the children had prevented chem 
from adding to their savings. Their balance sheer now 
showed assers of $59,000 and debes of $14,000. Their 
net worth had increased to $45,000, nearly 75 percent of 
their total assets. 


The Worths now faced a new decision. A fairly good 
adjoining 80 acres could be bought for $250 an acte, a 
coral of $26,050. This seemed a little high. But having 
ample equipment to operate more land, they believed their 
coral nec earnings could be increased materially by adding 
the 80 acres co rheir 160. All members of the family 
agreed. 


The oldest boy in rhe family was a senior in high school. 
He planned co go co college ro study agriculeure with rhe 
hope that he could return home co go in business with his 
father. 


This time the family worked our their balance sheet co- 
gether. They tried co estimate their prospects for future 
earnings as well as the outlook for family expenses. They 
now had chit home farm worth $36,000, plus the farm 
they intended co buy worth $20,000, plus $19,000 worth 
of equipment and livestock and $4,000 cash and savings— 
a cotal of $73,000. Their only indebredness was the 
$14,000 still due on their long-term mortgage plus the 
$20,000 they proposed co invest in the 80 acres. This 
would make a total debt of $34,000. They found they 


could borrow on the combined farms of 240 acres a coral 
of $27,000. This lefr them $7,000 shore of the amount 
needed co buy the additional land. Because of expected 
expenses in sending the boy co college, they fele they 
should not dip into their savings any more but they did 
feel safe in borrowing che $7,000 on a five-year contract, 
secured by a lien on their livestock, equipment and crops. 
In negotiating cheir-long-cerm Joan they felt chat repay- 
ment of the $7,000 short-rerm debt, plus che education of 
the son, would make ic difficult to pay any portion of the 
principal on their long-term indebredness for che firsr five 
years. They cherefore arranged with the lender for a 30- 
year contract, with no principal payments required these 
first five years when they would be + ying on cheir shore- 
rerm loan and college expenses for the oldesr boy. Repay- 
ment of the long-term loan would then be completed over 
a 25-year period. After buying che addicional 80 acres the 
Worths had assets worth approximately $79,000 and debts 
of $34,000. Their net worth of $45,000 was now down 
to about 57 percenr of their rotal assets. The Worths and 
their creditors agreed thar stepping up their earning ca- 
pacity at the time they were educating their children more 
than offsec their weaker net worth position. 


While this story is imaginary, it shows how farmers can 
expand their farming operations, increase cheir earning 
power and improve their standard of living through the 
wise use of credit. 


Whether to buy more land to increase income and efficiency is a decision most farmers have to face. 
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Amount of Loan 


A farmer using long-term credit should make sure the 
amount he intends to borrow will not be more than he 
will be able to repay systematically. He must consider 
what he can expect in the way of farm income in poor 
yeats as well as good or average years. He must take into 
account all expenses of operating his farm and maintaining 
it over the life of the loan as well as requirements for 
family living. He should consider what he wants to ac- 
complish with the loan and, within his ability to repay, 
be sure that he borrows enough—but no more than enough 
—zo get the job done. He should be particularly careful 
not to enter into a long-term contract for a part of what he 
needs and depend upon other credit with heavy repayments 
for the balance of the funds needed. Having to make 
heavy repayments on short-term debts while repaying long- 
term debts has caused many farmers serious trouble. In 
deciding how much he can expect to repay systematically 
and without undue sacrifice, the farmer should study such 
intormation as the accompanying chart. This chart shows 
the fluctuation over the years of the number of bushels of 
crops or pounds of livestock needed to pay debts. Could 
you nor reasonably expect similar fluctuations in the future? 


The amount of loan concerns both the lender and rhe 
borrower. The porrower is concerned about his ability to 
repay the loan. The lender is concerned about fluctuations 
in the value of the properzy. He wants his loan adequare- 
ly secured by the future value of the farm during the life 
of the loan. A lender might consider a farm worth $250 
an acre today and lend $150 an acre on the farm. A few 
years in the future the situation might change so the debt 
on the farm would amount to $140 an acre and the value 
have dropped to $125 an acte. The borrower then has 
security worth less than the amount of the debt. 


Terms of Loans 
Period of Years 


Several factors affect the length of time a mortgage con- 
tract should run. The longer the term of years the smailer 
the periodical payments will be on the principal. At the 
same time, the longer the term of years the greater the total 
amount of interest the borrower will pay. This lower an- 
nual cost, over a longer term of years, would be an advan- 
tage to a young farmer: he normally would have many 
years of productive capacity. This would not be so with 
an older man. A man 45 years old may be near his peak 
in earning capacity. Ar the end of a 30-year mortgage 
contract he would be 75 and his earning capacity might 
be limited 

To the lender the characteristics of the farm offered as 
security are important in determining the length of time 
the contract should run. A farm of deep, fertile, durable 
soil, located in a community of similar farms and having 
reasonably new, well constructed and well maintained build- 
ings, will permit the lender to contract for a longer term 
of years than would a farm of limited fertility, subject to 
natural hazards of erosion, overfiow or other soil deple- 
tions, especially if the buildings are of poor construction, 
quire old or obsolete. 


Interest Rate 


The rate of intezest on long-rerm mortgage loans varies 
considerably, depending upon such factors as location of 
the farm, the degree of risk and the extent of competitiun 
among lenders. Many lenders tend to be selective in the 
areas they serve. They confine themselves to communities 
where good, durable farms predominate and land values are 


HOW THE AMOUNT OF FARM PRODUCTS REQUIRED TO PAY $1,000 OF DEBT VARIES 
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subject co less fluctuation. Competition for loans among 
lenders is likely co be keen in such areas and interest rates 
low. In other areas where less desirable and less durable 
farms predominate and where risk is greater, che lenders 
either will nor compete for business or they will lend arc 
higher rates of interest. Local bankers and individuals are 
influenced by local conditions more tha.. by state or na- 
tional conditions. The Federal land bank maintains a uni- 
form rate throughout its lending area. 


In addition co che interest rate paid on his loan, che 
farmer should consider any commissions, service fees or 
other charges imposed either ac the time the loan is made 
or later. Such additional charges may add greatly to the 
cost of the Ioan. 


Repayment Plan 


Practically all long-term mortgage loans on farms include 
in the concract a definite plan for repayment. Before the 
Federal land banks began operating in 1917, nearly all farm 
mortgage loans were made to mature in one, three or five 
years. The Federal land banks starred making amortized 
loans, where a small portion of the principal was paid each 
six months with che interest payment. Now, practically all 
major lenders make amortized loans. Two general plans 
of amortization are offered. One is the equal payment 
plan. The borrower pays the same amount (principal 
and interest combined) on each installment date. Early in 


Equal Payment Plan 


Semiannval Payments on a $1,000, 512 Percent, 20 Year Loan 


the life of the loan the major portion of the installment 
represents interest due on che unpaid balance of the loan. 
As payments are made che principal is reduced. The 
amount of interest included in each succeeding installment 
decreases and the amount of principal applied on the loan 
increases, 


The other plan of amortization is the decreasing pay- 
ment plan. It provides for equal amounts to be paid on 
the princtpal at each installment date. Interest on che un- 
matured balance is added to the principal portion. The 
installments are relatively heavy ac first; chen, as che loan 
is paid down, the installments become smaller. Regularly 
scheduled repayments help che borrower for he knows what 
he wi:l be required to pay at each installment date and can 
plan accordingly. The lender also benefits for he knows 
what he can expect to collect in interest and principal at 
each installment date and can plan his lending operations 
accordingly, 


The greatest advantage an amortized loan provides the 
borrower is systematic reduction ef his debt, its final re- 
tirement and ultimate debt-free ownership of his farm. 


Some lenders now offer other variations in amortization 
payments. These include partially-amortized, »on-amor- 
tized and monthly repayment plans. 


A few lenders, particularly the Federal land bank, per- 
mit advance payments on amortized loans without penalty. 


Decreasing Payment Plan 


Semiannual Payments on a $1,000, 5! Percent, 20 Year Loan 
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The farmer should select the loan repayment plan that fits his farm best. 
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This privilege enables the borrower to take advantage of 
good years, or outside income, or windfalls such as in- 
heritances to make extra payments on the principal of his 
loan at times of his chosing. Most lenders permit such 
optional payments only after the loan has been in force 
for a certain length of ti >~ or o1.'y upon payment of a 
penalty or pre-payment ptivilege fee. This restriction is 
intended to protect the lender until he isas recovered ex- 
penses incurred in making the loan. 


Prepayment without penalty is assured only when written into the 
loan contract. 


Another variation of an amortized lo-a, though rarely 
used, is the variable payment plan. Under such a plan 
payments are geared to earnings of rhe farm. In years of 
substanrial income substantial payments are required on the 
loan; in years of meager income smaller payments are re- 
quired. This plan requires close supervision by the lender 
and involves considerable administrative expense. Ar pres- 
ent the Farmers Home Administration is rhe only insritu- 
tional lender known ro be offering loans on the variable 
repayment plan, , 


Contract Financing 


Contract financing is one form of long-term farm financ- 
ing which has been used iacteasingly in recent years. Ir is 
frequently used where the seller finances rhe farm he is 
selling. Under contract financing rhe borrower does nor 
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have title to the property. The seller and buyer enter 
into a contracr which usually provides for a relatively small 
down payment and retention of title to the property by 
the seller until the buyer shall have paid a stipulated 
amount. The buyer uses contracr financing to get hold of 
a farm when he has limired funds to invest in the farm. 
The buyer's risk is greater because he will lose rhe entire 
amount that he has paid into the contract if he is unable 
to meet his payments when due. On the other hand con- 
tract financing is attractive to the seller because it gives 
him substantial control over the property until the buyer 
has paid substantial amounts. While the farm is under a 
contract and title renrains in the name of the seller, no fore- 
closure or other legal action is necessary for the seller to 
regain possession of the farm. Under a sales contract, the 
borrower or buyer should assure himself of his ability to 
meet the contract terms and should have thorough assur- 
ance concerning the integricy and dependability of the 
seller. 


Sources of Long-Term Credit 


The five groups of long-term farm mortgage lenders are 
shown in the accompanying table. This table shows rhe 
amount of loans held by each group. 


individuals and Others 


There are two general classes of individua:s who fre- 
quently make farm mortgage loans. There is the individual 
who sells his farm either on a land contract or for a sub- 
stantial down paymenr with a mortgage securing the bal- 
ance. Oftentimes such a seller wishes to retire and expects 
the interesr income on his mortgage to replace farm income 
as a source of livelihood. There are other individuals who 
have money to lend. These include successful business or 
professional men, widows, and others who have inherited 
subsranrial sums. They wish ro invest in something they 
consider safe and personally can warch more closely rhan 
they could an investment in stocks or bonds . Before bor- 
rowing from an individual rhe farmer should rhoroughly 
acquaint himself with the individual’s reputation as a 


FARM MORTGAGE DEBT OUTSTANDING JANUARY 1, 1962, BY LENDERS AND STATES 


(Thousands of Dollars) 


Lender Ohio Tadiana Kentucky Tennessee 
Life Insurance Compatties 0... ccsnccceectceseceeesecstenseceseceeceeed $ 86,310 $147,757 $ 54,540 $ 23,929 
Federal Land Bathks 0...............ccccssccssccesesssssccessececcssceececccececeeceeeees 97,414 90,129 40,317 41.979 
Commercial Barks ................-ccccscsecececesccececcceceercesecrsececececesertcceece 114,745 79,167 $2,567 64,426 
Farmers Home Administrarion ..................-.:-ccsssecesseeeceseseseeeeeeseee 8,567 9.069 13,937 26,308 
Individuals and Others ................:ccsccssscscceccesscrsscecscecccccsessceceweeee 228,281 148,327 45,376 78,190 

DORAL erisicclat.. hi ceenteol en aA eases ot ese $535,317 $474,449 $236,737 $234,832 


é 


t, ider hi a) t is te- 
lender, consider his age, and be sure the terms fit his te 
quirements, 


A limited amount of credit is obtained from miscel- 
laneous other sources such as county and state funds, trust 
funds established for colleges, various foundations, cemetery 
associations, orphanages and charitable institutions. The 
terms of credit available from these sources vary widely. 
Ordinarily such loans do not incorporate the service fea- 
tures most farmers consider desirable. 


Life Insurance Companies 


In many areas, life insurance companies are one of the 
most important sources of farm mortgage loans. A life 
insurance company must build up a reserve fund on each 
life insurance policy it writes in order to pay claims on 
that policy when called upon. Such reserve funds are in- 
vested in order to yield an income. Investment in farm 
mortgage loans is one way in which these funds are put 
to work. Life insurance companies which make farm loans 
usually have well organized loan departments staffed by 
capable people. In the better farming communities loans 
will be available from several insurance companies. Each 
will have a direct representative of the company working 
with local representatives over a rather large area. These 
local representatives may be local banks, insurance agents 
or real estate men. After an application has been filed 
with the local representative an employee of the insurance 
company appraises the farm. For many years insurance 
company loans were limited to relatively short terms. In 
recent years 2 has become common practice for such loans 
to be made for longer terms, especially on the better farms. 
Most insurance company loans are amortized. Interest 
rates are influenced by prevailing interest rates, the inten- 
sity of competition, the durability and stability of the farm, 
and the relation of the amount loaned to the value of the 
farm property 


Banks 


Commercial banks invest money deposited with them to 
produce income. Most such investments are in negotiable 
bonds or short-term loans so the bank can always be in a 
position to meet demands of its depositors. A small pare 
of its funds, however, may be used for long-term farm 
mortgage loans. The interest rates and terms of such 
loans vary. 


Bank loans generally, however, are made for relatively 
short periods. Should a renewal date come at a time when 
depositors need their money, a borrower may have to look 
elsewhere for a refinancing loan. 


Nationa! banks may now lend not to exceed two-thirds 
of the appraised value of the farm for a term not longer 
than ten years provided 40 percent or more of the princi- 
pal of the loan is amortized during that ten years, or for 
20 yeats providing 100 percent of the loan is amortized. 
If no amortization payments are called for, no more than 
50 percent of the appraise value of the farm may be 
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loaned for a period up to five yeats. Some large city banks 
share in loans made by smaller country banks. 


Through contacts with insurance companies some banks 
are able to offer long-term amortized loans. The insur- 
ance company simply purchases the loan from the bank 
under stated conditions. 


Farmers Home Administration 


Long-term credit may be obtained from the Farmers 
Home Administration. To be eligible co borrow, a farmer 
must be unable to obtain adequate credit at prevailing in- 
trese rates from other lenders. Such loans by Farmers 


Home Administration are made principally for the de- 
velopment, purchase and improvement of family type 
farms. The financing usually is carefully worked our aud 
adapted to the needs and eatning capacity of the farmer. 
The borrower receives a certain amount of counsel and 
supervision from the agency’s representatives. 


The amount of credit available from this source depends 
upon the appropriation made by Congress each year fer 
this purpose. 

The Farmers Home Administration also insures mort- 
gages on joans made by private lenders. Insured farm 
mortgage loans are limited to 90 percent of the fair and 
reasonable value of the farm. Most counties in agricultural 
areas are served by a Farmers Home Administration super- 
visor or representative. Loans must be approved by a local 
FHA committee, prior to approval at the state level. 


The Federal Land Banks 
The Federal land banks and the Federai land bank asso- 


Ciations are a nationwide system of credit institutions or- 
ganized as a cooperative. They were established under 
authority of the Federal Farm Loan Act passed by Con- 
gress in 1916. For many years farmers and their organiza- 
tions had needed berrer farm mortgage credit. There is a 
Federal land bank in each of the 12 farm credit d-stricts 
in the United States. The Federal Land Bank of Louisville 
was chartered in March 1917 and makes loans in Ohio, 
Indiana, Kentucky and Tennessee. 


How To Obtain a Federal 
Land Bank Loan 


How a farmer gets a Federal land bank loan can be illus- 
trated by the experience of Mr. and Mrs. Worth. 


When Mr. Worth first decided to purchase the farm in 
which he had inherited an interest he talked with the 
manager of the Federal land bank association serving the 
county in which he lived. Together they made our an 
application on the regular form used by the Federal land 
bank. (See pages 40 and 41.) 


A Federal fand bank association ©; a cooperative owned 
entirely by those farmers who have otained Federal land 


Oe ae 
7 


FLB «20! ftev. 9-62} 


APPLICATION FOR LOAN 


APPLICATION No___051525 LBA. of Springville, Indiana________tean No 


(To be Atled in Dy FLBA} 


Source: Advertising Personal Contact__. Direct Mai!_. FLBA Member.X. PLBA Former Member—_ Other. lav 
ayberry 
, oe Ned and Miidred E. Worth Rt. #3, Mayberry, Indiana 731-6264 


Name of Applicant and Spouse 14 sthgle or widowed, 20 state) Address Telephone 


—_———— ese 
Nate of Applicant 84 Spoue CIE s1R£ie OF widowed, 30 state) Address TelePbore 


hereby apply for a loan from THE FEDERAL LAND BANK OF LOUISVILLE, through the Federal Land Bank Association above 


named, in the amount of $16.000 . Payments to become due Hay 1 and November i 
jon 


A. DESCRIPTION AND LOCATION: State Indian? ___county__Penn twp. or Dist_Davidson 
I (we) offer as security a first mortgage on the reat estate described as follows: 


__The SE quarter of Section 10, Township 24 South, Range 12 West, iving east of the 
COPY OR ATTACH ACCURATE DESCRIPTION 
(Attach plat or tracing of photo only if manager is not making the appraisal) 
Mayberry and Springville Road, which road is known as State Road No. 15, containing _ 
160 acres, more or less, but subject to all legal highways, 


Containing___160 acres, iocated___9. _— miles__SOuth____ from___mMayberry _, on public road 


WWirectzonb dearest Town} 
E Indiana #35 Biacktop = mittes to 


Highway. £ {we} (have—have not) title to 
(Name or Nomber of Moad! {Name of Nuznber) 


3 right-of-way to the property. Title is now in name(s) of_Estate of Meredith Williams 


=> 


F : to bein name(s) of __@PPlicants Jointly 
: (Same—ApPlants Jootl—.Bie 1 


B. MINERALS AND TAXES: 


3 Mineral rights (hggg—have not) been sold (j; leased ] — Coal 0; Others Gj; — All O Part 
Depth of vein__—__; thickness of vein__—_____._ fs subsidence a hazard? Yes) Nol. Annual real estate taxes 


; on this farm $390.0 Land fig—is not) focated within an Improvement Distri 5 


Unpaid Bonded Debt $____~______. Amount of annual assessments $___________._ Are there flowage easements on this 
farm? Yes] Noi 


: C. PURCHASE TERMS OF FARM: (We acquired or are about to acquire this property in the following manner:) 


cir ree Ctsee es) eae 
Acquired ae Relating State Relation) Pagment Price 


Just purchasing 


I have made improvements on the property valued at $______"___, described as follows: 


D, PERSONAL STATEMENT: 


E am a native op Indiana ana (am—4RRR} a citizen of the United States; am feingle—married). 
{State of Country) 


: : My age__36__; age of spouse —34——_-; number of children 4%; 2 boys aged 192 8 sand = 2 grt 
a 2, 10 reside at home. My actual residence is now at______ ON this farm hich 


» and 


? is___>__ miles from this property. This land is farmed___ Personally _ 


(Personals —- Through an AEM —= Tenanid 
$~is not) rented or leased for a term of __—_—years; cash $______=_____; crop share___>____..._ 1 {atx—armn not) 
an officer, director or employee or a member of the family of an officer, director or employee of any of the Farm Credit Banks or 
Federal land bank associations in the ___Fourth _ Farm Credit District. I€ 0, explain: 


I Rtx—am not) lable on other 


: ; Federal Land Bank Ioanstn__—— 
3 i {Name of bank, state. !-2- qumbte. amount of loan) 
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E. FINANCIAL STATEMENT: D Joint financial statement of husband and wife. 
(Attach separate statements of other applicants—-Form FLB 4-201-A) 


ASSETS LIABILITIES 
Present market value of this farm... 0.0... 2.00 $32,000 Liens on this farin: (It FLB joan, show loan number} 
if Present market value of other farms .., ...ccossess-- —— Held by Contract to purchase ___: urchase {____.. 
— Present market value of other real estate .... ...... —— Held by _4/5 interest this farm _¢ 25,600 
: FLBA and/or PCA stock Held by __ 
; Farm products for sale aS Balance due on purchase (contract)..._...._.......... ———— 
Feed and supplies .... . .---sesssesssssssescecsmessrnssnsssseess Delinquent taxes on this farm es 
: Livestock: Judgments, mechanie’s Hens, ete..cee a snceeennennes F 
a No. Kind YF Liens on other farms ou... cesecencnvecnsccssssseesssnsears i rs 
4 No. Kind —— 
No. Kind Ys Liens on other read estate 0... ennseceeee eeeceeen > —— 
4 No. Kind___ dg 4000 | Chatte? Mortgages: 
: Farm Equipment: Held by +______ 
4 $$ —_—____ 47,500 | Held by —— 
: —_————$$ ——_ *dtsSNotes secured by other pers, prop... ns. = 
Ff Unsecured n0tes 0. esseses contcntneernecrentnererenecnens ansanee ~~ 
| CCC Storage Facility loans (bin, crib, ete.) ...... ~~ 
Cash on hand and in banks 2.0.0. csesccse sescsesseecseeeeee $2,900 __ Other taxes and interest Gide 2... eececcee cmccsssenss $e 
Salable stocks and Bonds we. ceeccccu §—92000 fF Open accounts: ne mecccrne oe on vneerses stnnnrenenenee , ee 
Notes and accounts receivable (good) $3 
: Other assets (describe)... ee cceccsenecsons $3 
q — 3 
a 
~ TOTAL ASSETS nc cccccccscssee on svnssssenes $_562500 _ NET WORTH ............. : 
Contingent Habilities: None 


Crop base allotments: Tobacco._ Cotton___m. Wheat______ Other. 


3 Income from other sourees:___ : 3___None 

4 No ¥rs 5 ‘ 
4 Insurance carried on permanent improvements through___Farmevs' Mutual (County) Mutual (County) $18,000 _ 

Z ‘Agent (Total Amt) 

F Main dwelling $10,000 ___; Barn $__6 500 + Others $2550 é 


comprehensive liability 
F. PURPOSES OF LOAN: (Indebtedness to be paid from proceeds of the Joan). 


a GAME OF CREDITOR 


To purchase__160____acres of land (to be—HOXOOUE) Included in mortgage ..... cssuernecsseen 

To provide for buildings and other improvements on security (new dwelling—attach form FLB-4-267) 
(if to construct new barn, outbuildings or to remodel er repair existing buildings, describe as to kind, size, 
foundation, roof, etc.) Estimated Cost $__.___ 


—_——— 


Other purposes (describe). 


To purchase stock in Association and pay lown Expense seca. ccsesene «sss sos sonseececseete cpropnnnesereeenppunmnesersnesisnseeseeeensanreceenvmmenet 3___800___ 
3 Total must equal amovnt herein applied Or). ce coce csssewe cose sessoes ou covssssssssccnscce sssssvanssonsnsonrsenrssnasemeceensumaneactes snecterstes 3_16,000 


I agree to carry at least the amount of insurance requir'd by the bank and further agree to forward and assign the policies to the 

bank to be held during the life of the loan. If ¥ fail to: ‘nish the insurance by the time the loan is ready to be closed, the bank 

may place the insurance and deduct the premium therefc. from the loan. It is understood that approval of this application, if 
< granted, may be withdrawn at any time before said J:an is made without any Ilability to me on the part of said bank, 


This Sppicaton is executed in duplicate and either copy may be treated as the origina! application; if accepted and @ loan granted 
lereor I agree to furnish at my expense, an abstract or other evidence of title to the real and/or personal property offered as 
security for said loan, acceptable in form that will show the title perfect in me and the mertgage securing said Joan a first lien 
on the property described. Said abstract or other evidence of title shall be considered 2 part of the security for said loan and shall 
be retained by the bank until I have paid said loan in full, or in the event said loan is not completed, until all expenses jn connection 
with the application therefor shall have been paid. f agree to pav all fees for recordiag such instruments as are necessary to the 
loan. J hereby nply for membership and agree to purchase stock in the association tnough which the joan is closed, te the extent 
of $5.60 fo - each $160.00 loaned by the bank. I agree that.the cost of the stock rnay be deducted from the loan. if title to the 
secutity iz held jointly, said association (is—is not) hereby directed to issue said stock to said joint owners with right of survivor- 


ship; a authority is hereby given________ Ned Worth to act for and cn behalf of the other joint 
owner(s). 


3 ; hit testh 
—_ $< eS e 
= {Sognatutes of Applicants} 


F Date August 1, 1957 - annie: SDS: a 


bank loans through it. The Federal land banks in turn are 
owned by the Federal land bank associations. Anyone ob- 
taining a Federal land bank loan purchases stock in the local 
Federal land bank association in an amount equal to 5 
percent of his loan. The association, in turn, purchases chis 
same amount of stock in the Federal land bank. When Mr. 
Worth obtained a Federal land bank joan of $16,000 he 
purchased stock iz the amount of $800 in the association. 
‘zhe association then purchased an equal amount of stock 
in the land bank. When Mr. Worth’s loan is completely 
paid off the land bank will refund this stock to the asso- 
ciation and the association will refund it to Mr. Worth 
When earnings of the Federal land bank and the land bank 
association permir, Mr. Worth will receive dividends on his 
stock. 


Farmers serve on the association's loan committee 
to approve Mr. Worth’s application. 


The members of the association elect the directors at 
their annual meeting. The directors elect the association 
officers including the manager, who also is an employee. 
He has active charge of the office, meets and consults with 
farmers wanting loans, assists them in preparing applica- 
tions for loans, brings their applications before the asso- 
ciation’s loan committee and follows through all the steps 
in making the loan. He also services the loan after it is 
closed. Should unforeseen developments prevent the farm- 
er meeting his regular payment schedule, the association 
manager works with him in developing a solution to the 
problem. 


The association pledges its assets for the payment of each 
loan it makes by endorsing each loan. An agreement be- 
tween the land bank and the association provides that each 
will share half of the loss should any develop. To deter- 
mine whether it will endorse a loan, the association’s loan 
committee ohrains an appraisal on the value of the security 
and a credit report on the applicant. The credic report 
is made by the manager and the appraisal of the value of 
the farm by a land bank appraiser or the association man- 
ager if he has been authorized to make appraisals. In the 
case of Mr. Worth, the credit references and his record 
wete favorable and the value of the property permitted a 
loan in the amount he had requested. The association's 
loan committee, therefore, felt justified in recommending 
that the loan be made and in endorsing it. The application 
showing the loan commitree’s action, the credit report and 


the appraisal report were forwarded to the Federal land 
bank. In most instances where an association recommends 
a loan the Federal land bank concurs in that recommen- 
dation. That was the case with Mr. Worth’s application. 


The association’s loan committee is composed of two di- 
rectors and the manager. The directors are farmers living 
in the area. Their knowledge of local conditions and the 
people put them in a good position to give sound advice 
both in making loans and in servicing them after they 
are made. 


Eligibility 

A Federal land bank loan may be made to any person 
who is engaged in farming operations or is shortly to be- 
come engaged in farming operations or whose income is 
derived principally from farming operations. A person 
will be deemed to be engaged in farming operation if, in 
the capacity of owner, lessee or tenant of a farm, he actively 
Participates personally or through an agent to a substantial 
degree in the management or conduct of the farming opera- 
tions on any farm land. Subject to certain limications, 
loans may be made to special classes of applicants such as 
executors and administrators, trustees, guardians, partners 
and farming corporations. 


To be acceptable security for a loan a property must 
meer each of the following minimum standatds: 


1. It must be sufficiently desirable to be readily salable 
or rentable under normal agricultural conditions. 


2. It must be sufficiently durable to maintain satisfac- 
tory production during the loan term specified. 


3. Jt must have sufficient stability of value to assure 
thac on a loan that would be proper to a typical owner of 
the property the bank could recover its investment should 
the property be foreclosed. 


4, Under typical operation it must be capable of pro- 
ducing sufficient normal agricultural earnings to pay farm 
operating expenses, including taxes and other fixed charges, 
maintain the property and meet family living expenses 
and installments on a loan that would be proper to a typical 
operator, provided that where income from dependable 
sources other than farm earnings is available to a typical 
operator, such income may be relied upon to meet loan 
installments and family living expenses including that part 
of the taxes, insurance and maintenance costs chargeable 
co the dwelling, 


The latter part of icem 4 of the security standards per- 
mits loans to be made on part-time farms. Many Federal 
land bank loans are made on such properties. 


Appraisal 


The appraiser is a man of broad farm experience and 
special training in valuing farms. To do this job prop- 
e:ly he must be open minded and impartial. He makes a 
careful examination of the farm. He goes over the farm 
looking carefully for both good and bad features and 
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F.L.B, 4-308 APPRAISER'’S REPORT dreau of the Budget 


Rev. 10.62 TO THE PRDERAL LAND BANK OF LOUSVILE Fora No. 108-R019.1 
iati ringville Indiana ; 051525 
Federal Land Bank Association of —_—Springville ___ — RE Ana ____ Application No, Coto 29 __ 
E have made a persor.i examination of and identified che property described in above numbered spplicetion made 
by. ted and Hi'lared E, Worth of 
for a toan of $ 16.000 ____ an report 2 follows: 
A. LOCATION, TYPE, AND QUALITY OF Fania Civil District of 
t. Sete Indiana ___ Covary ___ Penn ___ Section LO_ Township __Davidson _ Range 22W_ ‘Total Acres_160__ 
2. “The farm is located —_3 mites South — trom _Hayberry—__ _12_siles North trom i 
(WEAREST TOWN) {OmmECTION) {COUNTY SEAT) 
3, Farm ison State Road #15 BLACKED es tom nearest highway — Type of farming 
{KIHO, HUMOER, AND CONDITION OF ROAD) (GIVE SUMBER .4D TYPE) 
4. in cosamunity is ain & livestock sce seit are (1) a 
7D, SCHOOL Bt, SILK ROUTE, POWER LINE, TELEPHONE, ETC.) 
5. ee ae 
{19-13 MOT) 
6 Adequacy of dnivage mostly natural 
7. Adequacy of water supply (describe) deep well ond bree re: oan ystem, pond and small stream 
%. A comparison + 51 as tars ith toe svensgn: 16 the chewronsty Te Location 2bOVE_ 
9. soils equal eecn  SOUA Gd teddy ol ale Sa 
10. ‘The general condition of farm is______ food émproved 
(ZRCELLENT, 27%, FAIm, POOR) {OGING MAINTAINED. IMPROVED, NO CHANGE, DEPRECIATI(G—DISCVES} 


11. ‘The farm is a class ___© farm . Ie is im a class __9___ ares. Land __i8 Not _in » mineral area. (Discuss in Par. 3) 


(A-B-C.0-8) (9-B-B-4-89 {18-18 NOT) 


S. PURCHASE DATA OF FARM 7 ; 5 
1. Acpls ined this farm — 29 aoe 57 ty Inheritance and chase with this loan 


LAR) {PURCHASE OR INHERITANCE) 
se Sacchi clin ed piled paca ced sea $.3%,900__; 5 With persctial PLOPELTY onnnveeescreeeste eee S$ 
Cam eye seers eeceeenennnnnnsnnrsnnnen g___ 9,600 Changes sioce purchase (describe) 
Cot nsec , 
2 16,000 


rade __nherited 6 4400 
TOTAL 322000 


PuxNaYy ® YL 


Remarks 


c mar 
J. ‘The tegat description given in the application 18 __coerect. Ladicate corrections, if any, on plat and explain in remarks, 


(i#-18 HOT) 


2 Extreme care should be used to ascertain location of comers if buildings are close to line. Indicate points of compass and stow scale of map. 
tT, dg 


e. 
No. and Tree | ype of ‘Type of Conditiow lepeovements and  Adepeabilicy to Probable Use # - se *Veine For 
Dow Censtrecticn | Fotbteseoe i Neat Few am ion, Ao Cane Feceenee Faas Bibenee & gover Ingesaace 
1. Dwelling] 8 frame | conc. | agb. 


al 
22 x 96 block} Sh. 


34 x Sk 


with att. 


Silo 


© Present cost of eplacemeny, lees depreciation, iacinding cbseleecence TOTAL 8 000 
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&. DESCRIPTION OF LAND 
Noma Un Actes ‘Type and Quatity of Soil; Toposrephy Crop Adsprability, Ease and Econouay of Operation; 


Gently rolling to undulating St. Clair and Nappanee silty clay. Some 


rD PrOOoOR STOR DOTS = ond « 


Pasture = Gently rolling open, with creek (sometimes dry) dividing farm. Good 


Woods Brushy 


Building site, pond 
Lots Highway 


¢. EARNING POWER OF FARM (Typical <= Uswol Conditions) G. meome ann expense | GS Reon 
Sate OF CFOS .-ccsccssreeaeesseserercer $9800 $3,659 
Sale of Livestock (pltty).0...$————_$___ 
Sale of livestock products...... $2,084 ¢ 
Sale misceltaneous products.....$__._£.£ ¢ 8 
R: Cash $____Share $.__.$_ $l, 
Totat Gross Income... $82884 _¢ 3,659 __ 


Food soci tewtiinccifi. GOO: 9: = 
Reat estate taxes..—scennenene $390 _ 5 390 
Personal property taxes......... $140 ¢ 100 
Drainage O&M costs.....---.-$__$____ 
B. & 5. pymts. for__yrx__$___..__ $ 
Reatability of this farm ix___g00d ~ average for area Building upkeep... $_ 200 ¢ 200 
Usual rental terms are__1/2 crops, livestock =“ Css Repair. & eptmt. equipmt.....¢__890 ¢ 
Estimated annual outside income of typical operator $__one Ins. om biddgs. & per. prop..s_140 ¢ 80 
Sources and dependability of outside income uader usual conditions (discuss) ONE Int. on skort terea credit,......$-—©9_$ 
‘Tora Expenses $92930 _¢2,070 
Nee Reourn.............-—. wa $dad04 glyo0o 
HM, VALUATIONS AND ACCEPTABRITY 
Nocmal agricultural value of farm = $25:000_ Normal market value of farm = $_252000 
Preseot market value of farm $__322900 
1. Consideration has been given co total taxes, ORM, and BAl charges of $_~___per acre and project debt liability of €__~__against this land. 


2. Agy shortage in the acreage of this farm that may be developed upon examination of the title and verification of the plat which does not exceed 
of the total acreage shown i and which is not caused by the exclusion of a specified of the property 

alll au sled Gy cama of da some edaitad we. 5 ” : aa : 
3. This property _—_4S____satisfariory security for  tosn act to exceed —__—__ years subject to the following requirements 
being fulfilled: __none 


4. Without the foregoing requirements being fulfilled the oormal agricultural value of this property is $___."= = St 
is aclass __  _ farm, and it _._ _ = _ satisfactory security for a loan not co exceed ___=______ years, 
{AO-C-O-B) {is-18 Mots 


1, REMARKS (Explain any unusual fearures not sufficiently covered elsewhere. If security is not acceptable or if thy seem is limited, give ceasoas.} 


This farm is-located in an area of fair to good farms. Cropland is in good state of 
productivity with few lou spots subject to freezing out when in winter wheat. Adequately 
fenced and reflects a good type of operation, with property being improved. Stream 
through pasture leaves sone fields odd shaped. Bulidings are in good condition and 
provide good facilities for operation of farm. Well located on good highway. 


_ County 


Omps on to 
ocation 


1. Date August 5 1937 

2. Date writen___ August 5 tg, ST a he te, Drew 
3. Date mailed__ dt LANG BANK APPRAISER 
4. Date received by FEBA :;: 


ay 


FLB 4~201-B REPORT AND RECOMMENDATION OF 


Federal Lend Bank Association of _ Springville, Indiana. 


Wane of applicant Ned and Mildred E. Worth Application Ho, 051525 


This recommendation ie based oD the identical property described in the accompanying signed application. 
4. APPLICANT: 
Farning experience and/or education farmed all life 


ae 


Ability as a fare and business saneger Good, hard worker, manages well 
Character (eoral risk) & Disabilities None 


Credit risk (reputation for paying obligations) Excellent 
The financial statement in application {doos-ausgoeck) reflect applicant's true condition. (If nots explain: 


State plan for financing or refinancing balance, if any, of indebtedness and/or requiresents: 

Has arranged for PCA loan —ES SSS aaa 

B. HEMARES: 

Elaborate on any spacial circumstances and other facts and/or conditions influencing your recommendation: 
This is an attractive farm with good rentability and salability. Applicant has coopera- 
tive family, oldest boy good help in fields and with livestock. He inherits 1/S interest 
in this farin. Will suppleme eds S$ an WwW PLA a 


on this farm. "Progressive and frugal. _ at 


Cc RECOMMENDATION: 
Based upon an investigation of the security. its normal value, durability and stayability; and the solvency. 


character and qualifications of the applicant. I recommend a Federal land bank loan of $_16,000 for 
20 years. 
Date August 6, 1957 w.1o 
Investigator 


ACTION OF LOAN COMMITTEE 
We, the undersigned, being all the members of the Loan Committee of the above named Federal Land Bank ssso- 
efation who participated in the consideration of the application referred to herein, having sade or caused 
to be made such investigation cf the applicant anc the security offered as is deemod necessary, do hereby 
agree that a Federal land bank loan of $ 16,000 for _20_ years. including =Q- years deferment of 
princtpal, should te made on equal semi-annual payment plan. with u requirement that 
@ minigun amount of $18,000 insurance be carried. Other requirements. if ang: 


We hereby elect said applicent to meabership in this association. 


Any shortage in the acreage of this farm that may be developed upon examination of the title and verifi- 
cation of the plat which does not exceed 10 percent of the total acreage shown in this report and which is 
not caused by the exclusion of a specified part of the property will not affect our conclusions. 


Mo member of this Committees or any person who made the investigation is interested directly or indirectly 
in the loan sought by the applicant. 


Sat Ahan a 


Capital stock proceeds issued in connection with Loan Bunber(s} being refunded, 
Gcbuxkke should not} be applied on final payaent of this Ioan. 


te August 8, 1957 ter tae Pee 
it aa a ra es 


‘POR BANE USE OMLY 


Approved $ 16,000 for 20 years. including «0- years Deferment of Principal 
Conditions: 
Monthly Standaré a 


Unamortized oC 
Partially amortized a} 


Decreasing [[] Zquai [y 
Semé-annuat Gt Annual!) 


otal Insurance $_18,000 


Appraisal report by dated + Satisfactory for thie identical security case. 


Date August 2%, 1987 hank fan 


[] cancellation [(] Withdrewat []Reinstatement [| Heconsideration 


Gver [7 
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sampling the soil with an auger where necessary. He in- 
spects the buildings, fences, erosion hazards and soil fer- 
tiliry. He checks location of schools and churches and 
considers general community standards. He knows how 
farms have sold in the area where he works and is qualified 
to determine accurately the agricultural and marker value 
of the property. 


He estimates: 


1. Long-time average crop yields on this farm. He 
must alow fc. the good and bad years, the possibility of 
erosion and similar factors. 


2. The average value of the crop that will be grown 
each year on the farm or the value of the livestock which 
will be produced. In figuring this he estimates yields, the 
probable acreage of each crop and long run, “normal” prices. 
These prices have been determined by the Farm Credit 
Administration after a study of prices over a period of 
more than 100 years. They represent the bese thinking of 
leading economists in the country. They take account of 
wide fluctuations in prices such as we have had in the 
past and probably will have in the future. 


3. The average net income which will be received from 
the farm by a typical operator, and by the landlord if it is 
rented. Allowance must be made for the many things 
that will happen to a farm during a period of 20 to 25 
years during which 2 loan might run, The applicant might 
die, he might decide to sell the farm, or he might move to 
town and rent the farm. Ie is, therefore, necessary that he 
derermine the average net income produced by a typical 
operator rather than the operator presently on the farm. 


When the appraiser has completed his inspection and 
completed his estimates, he sets down what he thinks the 
farm is worth (its normal agriculrural value). He checks 
this value with his estimated net income to see if the net 
income represents a fair return on such value. He also 
compares it with local farm sales over recent years. His 
final decisions and recommendations are set out in his ap- 
ptaisal report. The appraiser's report on Mr. Worth’s 
application is reproduced on pages 43 and 44. 


Amount that may be Loaned 


A Federal land bank loan may be made for an amount 
up to 65 percent of the normal agriculrural value of the 
farm as set by the appraiser. Cost of the membership 
stock in connection with the loan may be added to this 65 
percent. Less than 65 percent of the normal agriculrural 
value is loaned where the applicant’s financial position or 
the condition or type of farm does not warrant 2 full loan. 


In the case of our friend Mr. Worth, the appraiser set a 
normal agriculrural value of the security at $25,000. The 
Federal land bank loan which was closed, therefore, repre- 
sented nearly 65 percent. Federal land bank loans are 
made in multiples of $100. 


The law does not limit the amount the Federal Land 
Bank of Louisville may tend a single borrower except for 
the limit imposed by the normal agriculeural value of the 
farms he can offer as security. It is probable that no in- 
dividual in the four states served by the Louisville bank 
owns enough farm land to qualify for a loan greater than 
what the bank could lend. 


Completing the Loan 


After the appraiser’s report, credit report and application 
bearing the recommendation of the association's loan com- 
mittee have been approved by the bank, the applicant fur- 
nishes satisfactory evidence that he has a clear title to the 
property. This evidence may be an abstract of title, a title 
certificate by an approved attorney, or title insurance. Ar- 
torneys for the bank examine the title evidence. If it is 
found acceptable the closing papers for the loan are pre- 
pared. A draft for the loan proceeds to be disbursed goes 
to the association manager with the closing papers. Papers 
the borrower must sign consist of a note as evidence of the 
debt and a real estate mortgage securing that note. The 
real estate note executed by Mr. and Mrs. Worth and the 
mortgage executed by Mr. and Mrs. Worth are reproduced 
on pages 48, 49 and 50. When the note, mortgage and 
other necessary papers have been signed properly, the man- 
ager of the association issues checks to the proper payees 
to accomplish the purpose for which the loan was made. 


The only expense incurred by the borrower in sect_ing 
a ‘oan from the Federal land bank is the cost of his title 
evidence and recording the mortgage. He has been charged 
no application or appraisal fee. 


Source of Funds 


Because the word “Federal” appears in its name some 
people suppose the Federal land bank is a Government 
agency, lending Government funds. This is nor true. The 
Federal land bank system is a cooperative owned by farm- 
ers who have obtained Federal land bank foans. No one 
else shares in the ownership of the Federal land banks. 


Money which Federal land benks lend through Federal land 
bank associations is obtained from the investing public by 
the sale of consolidated farm loan bonds. These bonds are 
issued jointly by the 12 Federal land banks in the United 
States. They are secured by firse mortgages on the farms 
owned by the Federal land bank association members. 


These consolidated bonds are sold as are Federal Inter- 
mediate Credit Bank debentures and Bank for Coopera- 
ves debentures, through a fiscal agent employed by the 
37 Farm Credit banks. 


Repayment of the Loan 


When Mr. Worth made his second loan ($27,000) to 
purchase the additional 80 acres he chose the equal payment 
plan of amortization. He also selected a repayment schedule 
with annual installments due February 1. Since he had a 
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I-ST-SA-Def 
INDIANA $ 27,000.00 
No. 020304 PROMISSORY NOTE February 20, 19 62 


(Standaed Form 


For Value Received, the undersigned, jointly and severally, promjse to pay to the order of THE FEDERAL 
LAND BANK OF LOUISVILLE at its offices in the CITY OF LOUISVILLE, KENTUCKY, the principal sum 
of a@---TWENTY SEVEN THOUSAND-~-- Dollars, 
on af amortization plan, with interest from date at the rate of ot per annum on the whole amount of said 
principal yn remaining from time to time unpaid, as follows: A preliminary interest payment on the first day 
of , 19.62, ten semiannual interest payments on the first days of _November _ 
angd__ May in each year, and thereafter_forty-nine semiannual payments of principal and 
interest aggregating ¢__1,000.10 cach, on the first days of 00 _November of each year 
and a final payment of principal and interest aggregating $ 1,000.17 on the first day of May _, 
19 92, unless this note shall be matured sooner by additional payments on account of principal. 

We further promise and agree to pay reasonable attorney’s fees, This instrument 1s negotiable and payable 
without any relief whatever from valuation or appraisement laws. 

The drawers and endorsers, and all parties to this instrument, severally waive presentment for payment, 
protest, notice of protest, notice of non-payment of this instrument, demand and all legal diligence in enforcing 
collection. The right is expressly reserved to the holder hereof to extend the time of payment of this instrument 
or of any instaliment herein provided. 

This note is secured by a mortgage of even date herewith, executed by 


~o-=-NED WORTH and MILDRED E. WORTH, husband and wife---- 


to THE FEDERAL LAND BANK OF LOUISVILLE, on land in___P€RR County, Indiana, which 
is the first lien on the property therein described. 

If any default be made in any of the payments provided for in this note, or in case of failure to perform 
any or either of the terms or conditions of said mortgage. the whole indebtedness evidenced Py this note, together 
with all interest on same shall, at the option of THE FEDERAL LAND BANK OF LOUISV. » its successors, Or 
assigns, become due and payable at once without demand or notice, notice of the exercise of such option being 
hereby expressly waived, ard any such defaulted payment 01 payments shall bear simple interest from the date 
of such default until paid at the rate of six per centum per annum. 


The maker or makers of this note shail have the option of making, at any time, additional payments for 
the reduction of the principal or pi reg of the entire principal. Such additional payments shall not reduce 
the instaliments of principal provided herein, but shall operate to mature the loan at an earlier date. 


Address: C 


Rt. #3, Mayberry, Indiana 


~ * *¢ + ¢€ © &€& « &@—hUuSehC<C NHMhC<~C HTMh—<~CM hU—CUhhUC HhUC—~C CN /h—ClUhH!hhUh!HhUh KR SF F 
In accordance with the terms and conditions of the Federal Farm Loan Act, the undersigned association 


hereby endorses and becomes liable for the payment of the within note and the mortgage or mortgages given to 
secure said note. 


Federal Land Bank Association of _SPTingvilie -.-_—3 SS 
py_29. 09. oT pone Gen 
Manages 


This nofe covers the real estate loan obtained by the Worths fo buy tha addifional 80 acres. Note 
the five-year deferment of principal. Nota also ‘he prepayment privilege clause in the fast paragraph 
just above the Worths’ signatures. 


47 


arts 


, - 
+ ew 
Raa Ray Rha enn Mabe teak, tabi Cot bd) 


¢ 


OEE eet rarer ee 
eth Lina ie Sa aaninr chevy Wa alae A Mi adalah 


a 0d mesh’ BA Merde Pah ee emerald ns fl etre A a nh A dee oh veer! ethane wees 


< 5 


vx ¢ 9 
bball Eo yi dey alas ene OT Ah 


w+ sant 


4 
' 


postponement of principal for five years, his annual install- 
ment for each of the first five years amounted to only $1,485, 


Ordinarily his first payment would have been due che sixth 
year and would have amounred co $2,012.83. OF this, 
$527.83 would have been applied on the principal and 
$1,485 would have heen interest. After paying two regu- 
lar installments Mr. Worth found that his gross income 
was somewhat higher than usual because of favorable crop 
conditions and favorable livestock prices. His son was now 
home from college and helping him. This had reduced 
his operating expenses so char his net income was higher 
than he had been receiving. Because ne had extra money 
for which he had no immediate need, he decided to pay an 
extra $2,000 on the principal of his loan. While this re- 
duced his tora! debi ir did nor alter his repayment scheduie 
except co shorten the coral life of the loan. The following 
year Mr. Worth sustained a rather serious illness which 
proved expensive. Art the same time adverse weather 
greatly reduced his crop production. He found himself 
short of funds to meet his installment. He talked the situa- 
tion over with his association manager. It was agreed that 
having made advance payments on the principal he would 
be required’ at this time to pay only the inrerest while the 
principal portion of the installment would be deferred 
until final payment. 


Generally speaking Mr. Worth has been a quite success- 
ful farmer. He has had no difficulty in making the pay- 
ments on his loan. Nor all farmers plan as well and are 
as frugal as Mr. Worth and his family. Nor are all so for- 


tunate as the Worth family. A satisfactory lender must 
be able co help borrowers who at times may have difficul:y 
in meeting their loan payments. Suppose a borrower is 
unable to meet a payment on time bur is acting in good 
faith, doing his honest best and will soon have che money 
to pay. In such case his Federal land bank association will 
grant him an extension of time. Should his trouble be ot 
a longer nature, such as drought, low prices or other mis- 
fortune over which the borrower has no control, a more 
formal method of giving more time for payment may be 
followed. Here are several such methods: 


1. Written extension agreement, 
This merely gives the borrower more time co pay 
the delinquency and sets a new date for him to pay 
it at a time he expects ro have money. -s 


2. Deferment of principal. 
Under this form the borrower pays only interest for 
a certain period and then begins with the full in- 
stallments as before. This results in prolonging the 
life of a loan but serves to carry him forward to a 
time when his income is expected to be berrer. 


3. Reamortization. 
This form is necessary when the borrower cannot 
meet his loan installments as they mature and has 
little prospect of getting in a position ro do so. If 
te-arranging his amortization schedule co call for 
smaller payments would enable him to keep the loan 
current, then the balance of his loan is reamortized 


Real Estate Mortgage 


F. tL. G, 4-136 
REVISED 5-62-5000 K. P. C. 


INDIANA 


THiS MORTGAGE, made this 30th 


day of 


August +1957, by and between 


ene-NED WORTH and MILDRED E, WORTH, husband and wife---- 


{hereinafter teferted to as the Morigagor), of 


Rt. #3, Mayberry 


» Indiana, and THE FEDERAL LAND 


BANK OF LOUISVILLE, 2 corporation duly incorporated, existing and operating unger an Act of Congress kaowa at the Fedetat Farm Loan 
Act as amended {hereinafter referted to as the Mortgagee) of Louisvifle, Kentucky. 


WITNESSES: That the Mortgagor does by these presents MORTGAGE AND WARRANT unto the Mortgagee, the following described 
real estate, together with its rents, issues and profits, and together with all buildings and improvements thereon or hereafter erected thereon 


and ali appurtenances belonging thereto, situate ia 


Penn 


County, State of Indians, to-wit: 


The southeast quarter of Section 10, Township 24 South, Range 12 west, lying east of 
the Mayberry and Springvilie Road, which read is known as State Road #15, containing 
160 acres, more or less, but subject to all legal highways. 
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This Mortgage is given to secure the payment of a note of even date herewith executed and delivered by the Mortgagor to the Mongagee 


in the principal sum of am=sSTXTEEN THOUSAND--=-~ Dollars 
with interest at the fate stated in said note, said principal being payable on an amortization plen, the jast insteliment being due on the 
ist day of November » 19 77, without any relief whatever from valuation or appraisement laws, and the Mortgagor further 


promises 2nd agrees to pay reasonable attorney's fees 


The Mortgagor covenants 9nd agrees {1) to pay, when due, the several installments of interest and principal of the debt secured hereby, 
in accordance with the terms of tnis mortgage and of the promissory note hereby secured, and all taxes, liens, judgments or assessments lawfully 
against said ptoperty, {2) to use the proceeds of the toan secured hereby solely for the purposes specified in the Mortgagor’s application for 
said loan; (3) to keep said property insured to the satisfaction of and under policies deposited with the Mortgage, insurance proceeds, if not 
used in accordance with applicable regulations for reconsteuction of buildings destroyed, to be applied on the indebtedness hereby secured as 
the Mortgagee may elect, (4) to maintain improvements in good repair, to tefrain from the commission of waste, to cultivate said premises io 
a good husbandmanlike manner and not to cut, remove or permit the cutting or temoval of timber therefrom except for domestic use; (5) 
to pay all expenses incurred by the Mortgagee in securing the original or supplemental abstracts of title and to pay all court costs, expenses and 
attorney's fees incurred by the Mortgagee in defending aod enforcing the lien of the within morgage; and any such costs, expenses or fees pald 
by the Mostgagee shall become @ part of the debt secured hereby; (6) that if the Mortgagor fails to pay when due any tax, fien, judgment, assess- 
ment, court cost, expenses and attorney's fees or for any absttact of title, or to maintain insurance as hereinbefore provided, the Mostgagee may 
do so, and afl amounts so paid and defaulted payments of principal and interest shall bear interest from date of payment or default at the high- 
est rate authorized by law not exceeding six percent (6%) per annum and be secured hereby; {7) that there are hereby specifically assigned to 
the Mortgages all rents, toyalties, revenues, damages and payments of every kind at any time accruing under or becoming payable on account of 
any and ali oi, gas, mining and mineral leases, rights or privileges of any kind now existing or that may hereafter come into existence covering the 
$aid property, or on account of any condemnation proceedings or other seizute of all or part thereof under the right of eminent domain or other- 
wise, and the Mortgagee, at his option, may collect and teceive the same as the same become due and payable, and all moneys ceceived by the 
Mortgagee by reason of this assignment may be applied, at the sption of the Mortgagee, upon any unpaid amounts of principa) and/or interest, 
whether or not the same shall be due and payable: provided that nothing herein shall be constcued as a waiver of the priority nf the lien of this 
mortgage over any such lease, rights or privileges granted subsequent to the date of this mortgage; (8) that the Mortgagee may extend and defer 
the maturity of and renew and reamortize said indebtedness, release from liability any pasty liable thereon, and release ftom the lien hereof portions 
of said property, without affecting the priority hereof or the liability of the Mortgagor or any other party forthe payment of said indebtedness, 
all such extensions, deferments, renewals, and reamortizations to be secured hereby; (9) that if the Mostgagor shall sell the premises and the 
purchaser thereof does not assume and agree to pay the indebtedness secured hereby, or if the Mortgagor defaults in the payment of said in- 
debtedness, or with respect to any watranty, covenant, or agfeement herein contained, then, at the Mortgagee’s option, the entire indebtedness 
secured hereby shall forthwith become due and payable and bear interest at the highest rate authorized by law not exceeding six percent (6%) 
per annum, and the Mortgagee shall have the tight to enter upon and take possession of said premises and to foreclose this instrument; {10) 
that in any foreclosure action or other proper proceeding the court shall, at the request of the Mortgzgee, appoint a receiver for said premises 
with the usual powers of receivers in like cases; (11) that the omission of the Mortgagee to exercise its option upon any default as aforesaid, 
or to exercise any other option or sight hereunder, shall oot preclude it from the exercise thereof at any subsequent time or for any subsequent 
default; {12) that the covenants, agreements and provisions herein contained shail be binding upon and inure to the benefit of the heits, 
devisees, personal representatives, grantees, successors and assigns of the respective parties; (13) that wherever in this mortgage either the 
Mortgagor or the Mottgagee is named or referred to, such naming or reference includes all of the class and the assigns, heirs, personal repre 
sentatives, grantees, or successors of either, as the case may be; and that the pronoun as used herein in the third person singular, includes the 
petson, number and gender appropriate to the first designation of the parties. 


THE CONDITION OF THIS MORTGAGE is such that if the Morgzgor shalt well and truly make af] payments called for in said note 
in accordance witi its terms, and shall perform and comply with each and all the covenants, conditions and agreements, either ia said oote or 
in this mortgage contained, then this mortgage shall be null and void, otherwise the same shal? remain in full force and virtue in law, 


IN WITNESS WHEREOF, the Mortgagor has hereunto set his hand, the day and year first written above. 


_ MM Lhuedilk. Hythe 


v "Mildred E. Worth 


STATE OF INDIANA 
$$ 
COUNTY OF Penn 


Before me, the undersigned, 1 Notary Public in and for said State and County, this day personally appeared 


se--NED WORTH and MILDRED E, WORTH, husband and wife---- 


who acknowledged the execution of the foregoing instrument, as their voluntary act and deed. 
Witness my hand and seal this 30th day of August » 19576 


My commission expires APYil 4, 1959. 
4 Notary Public 
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Appi. #051525 
FLBA of Springville, Indiana 


ee--HED WORTH and MILDRED E. 
WORTH, husband and wife---- 


To 


THE FEDERAL LAND BANK 
OF LOUISVILLE 


Mortgage 


Received for record on the «= « SOth = day 
of August 19 57, atllo‘cdokA M, 
and recorded in volume 20 


of Mortgages, on pages 4B BS 


fukn. Sa allondk 
Recorder Penn County, 
Indiana. 
The Recorder will, when this mortgage has been 


recorded, plea. return it promptly to THE FED- 
ERAL LAND B.\NK GF for Louisville, 
J. 
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over a longer period resulting in smaller payments. 
This plan frequently helps a borrower who has sold 
a portion of his farm thus reducing his earning ca- 
pacity as well as the unmatured balance of his loan. 


If the Loan Cannot be Paid 


Any long term mortgage lender that does much business 
may have cases where the borrower cannot or will not re- 
pay the loan. In such cases foreclosure is the last resort. 
The rule followed by the Federal land bank is that no 
borrower will be foreclosed if: 


1. He is doing his honest best. 


2. He is applying the proceeds of production over and 
above necessary living expenses to his primary debts. 


3. He is taking proper care of the farm. 


4. He has the capacity to work his way out of a rea- 
sonable burden of debt under normal conditions. 


@ 
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CHAPTER IV 
FINANCING FARM COOPERATIVES 


People have found that there are some things which they 
can do better by working together than by working 
separately. Such working together is called cooperation. 
Among farmers cooperation varies from simple tasks, such 
as helping each other in making hay and combining grain, 
to much more complicated arrangements, where groups of 
farmers own and operate grain elevators, creameries, farm 
supply stores, petroleum bulk plants, and other business 
concerns. The preceding chapters of this book are con- 
cerned primarily with financing for the individual farmer. 
This present chapter will deal with principles and practices 
used by farmers in financing the businesses they own co- 
operatively. 


What Is a Cooperative? 


Any group of farmers working together for their mutual 
interest may be considered a cooperative, or-a “co-op” as 
we often call it in our conversation. If they engage in 
buying and selling and wish to own property on a coopera- 
tive basis, they should incorporate under the laws of their 
state. There are also Federal laws thar relate to coopera- 
tives. While this is not a legal definition of a cooperative,* 
we may use this one: 


(1) A farmer cooperative is an association of agricul- 


a 
Coe 


cS 


Through county cooperatives such as this farmers market their grain as well as buy a wide 


variety of farm supplies. 


*From 2 Federal standpoint, there is ao all-inclusive statutory definition of an agricultural cooperative. A genctally accepted definition, however, is 
that given by the Agticufeurat Marketing Act and its revisions govetning loans made dy the banks for cooperatives. 


tural producers that operates for the mutual bene- 
fit of its members, 


(2) The value of the business done with members 
must be at least as great as that done with othets. 


(3) The association must use the one-man, one vote 
plan, or limit dividends on capital stock to not 
more than 8 percent. 


Why Have a Cooperative? 


The main reason for having “co-ops” goes back to the 
familiar principle chat “in unity there is strength.” Farmers 
have found that their position is much stronger when they 
act together than when each acts alone. Let us see why. 


In marketing his products, purchasing supplies, or get- 
ting credit and needed services, the farmer deals w.th a 
highly organized business world. By himself, a farmer 
cannot bargain to advantage with a big corpotation, es- 
pecially when some of his neighbors may be competing 
with him. When he acts alone, the farmer sells his ptod- 
ucts at wholesale and buys his needed goods at retail. 


Now suppose he and his neighbors join together in a 
“co-op.” They strengthen their bargaining power when 
they avoid bidding against each othet. Furthermore, by 


selling together, they leatn sooner what customers want. 
By meeting these wishes through quality production, proper 
grading and packaging, they increase their own profits. 
They also gain similar advantages by buying together the 
supplies of goods they need. Through well managed co- 
operatives, farmets are more sure of getting top prices for 
their products and of paying no more than actual worth 
for the supplies and services they buy. 


Although farmer “co-ops” are probably the beste known, 
many other groups also use the cooperative form of bust- 
ness Organization. The Associated Press is a coopetative 
news gathering agency, owned by most of the daily news- 
papers in the United States. The Railway Express Agency 
is another cooperative, owned by the nation’s railtoads. 
Mutual insurance companies operate on cooperative prin- 
ciples. Many groups of retaii merchants, such as hardware 
dealers, grocers, and depattment stores, belong to coopera- 
tive wholesale organizations. They do this to pool their 
buying power and get the benefits of buying merchandise 
in large quantities. This gives them a better chance to 
compete with larger firms, such as chain stores. 


Most cooperative organizations are incorporated. The 
basic differences between an ordinary corporation and a 
cooperative corporation are below. Both types of business 
organizations have been important in developing the 
American system of free enterprise. 


To benefit users. To make users’ own busi- 


To make money for stockholders as investors. 


nesses more proficable. 


Stockholders conti 1 in proportion to stock 


ownership. Usually one vote for each share 


of common stock. 


Distribution of 


net earnings 


holders in proportion to stock owned. 
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Usually one-man, one vote or may control 


on basis of patronage. 


Dividends on stock are returned to stock- | Nominal rate of return on capital with re- 


mainder distributed on basis of patronage. 


ERA TSS Whe teat 


ta rant 


oH MRSS: Pe ry 
ar a 


d plore + a s 
yore a ed 5 ee oe Sere: 


Cooperative Principles 


: The fun: :nental principles in the organization and op- 
i eration of a cooperative can be traced back more than 100 
years to ideas adopted by the Equitable Pioneers Society at 
Rochdale, England, in 1844. These fundamental principles 
are: 


1. Open membership and ownership without regard 
to race, nationality, politics, or religion. 


2. Democratic control, each member has one vote. 

3. Limited returns on capital, and return of gains to 
members through patronage refunds. 

4. Regular provision of funds for promotional and edu- 
cational work. 
Cash trading. 

6. Trading at market prices (as opposed to price-cut- 
ting methods). 

7. Regular provision for the building of substantial 


reserves. 


Methods of Financing Farm Cooperatives 


In general, farmers finance their cooperative businesses 
by using the standard methods of other business corpora- 
tions. These include common stock, preferred stock, mem- 
bership fees, bonds, various kinds of certificates, and bor- 
rowed capital. However, there is 2 basic difference. Cus- 
tomers of ordinary corporations supply litle, if any, of the 
capital needed to run those businesses. But most of the 
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This large dairy cooperative bargains for its farmer-members and processes milk in peak 
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seasons. 


money needed to establish and operate a farmer cooperative 
comes from farmer members who own and use it. Farmer 
members supply capital for their cooperative in one or 
more of the following ways: 


1. They purchase capital stock or other securities 
2. 
3. 


They authorize capital deductions from sales proceeds 


They permit the cooperative to retain savings and 
margins. 


The proportions of capital that come from each of these 
sources make up the capital structure of a cooperative. 
This is often supplemented by borrowed capital, but the 
financing methods used must be tailor-made to fit each 
organization. Furthermore, a sound financing program 
must be based upon continuous planning well in advance 
of requirements. Among cooperatives, sound financing also 
depends on an educational program. This program must 
inform the patron of the activities of the cooperative; it 
must acquaint him with his responsibiliry to provide the 
funds necessary for efficienc operation. 


In planning the financing for a cooperative, its officers 
and directors must first figure how much money will be 
needed for plant and equipment. Next they must decide 
how much will be needed for operating capital on a year- 
round basis and how much additional will be needed dur- 
ing busy seasons. When these needs have been deter- 
mined, the cooperative should aim eventually to get from 
the members all of the capital needed to finance (a) fixed 
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assets, (b) other assets of a long-term nature, and (c) 
inventories and receivables in normal or slack seasons. If 
members can supply these basic needs, the cooperative is 
in a good position to borrow the funds needed in busy 
seasons at reasonable interest rates and on desirable terms. 


The board of directors [elected by the members} determines the 
co-op’s policies including its use of borrowed capital. 


Then, if expansion should become necessary or advisable, 
the cooperative is better able to obtain the necessary financ- 
ing. 

in planning its financing a cooperative should try to 
establish and maintain a strong working capital position. 
This means chat the current assets should substantially ex- 
ceed curtent payables. Current assets consist of cash, ac- 
counts receivable, inventory, and other items which would 
normally be converted into cash within a relatively shorr 
time. This is especially important to a cooperative ia 
which inventories are a major factor. Without adequate 
working capital, a cooperative may find chat it cannot pay 
its bills soon enough to obtain the maximum discounts 
which are allowed or to purchase needed supplies and 
merchandise at favorable times. The credit standing of 
a cooperative, as of any other business, is determinec io a 
great extent by its working capital position. 


Capital S‘ructure 


There at. two b.tic types of capiral set-up used by co- 
operatives — permanent and revclving. It may use one 
or both. Many combinations of the rwo are found in suc- 
cessful use today. This pattern or method of getting its 
capital is called its capical structure. Each type has certain 
advantages and certain disadvantages. Therefore, the capi- 
tal structure selected by any cooperative should be the one 
thar best fits the conditions and circumstances under which 
it will operate. 

1. Permanens Capital 


The permazent capital of a cooperative consists of funds 
invested by members and operating margins retained by the 
cooperative on a permanent basis. For these invested or 
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retained funds the co-op usually issues preferred or com- 
mon stock certificates; it usually pays dividends of not more 
than 6 percent a year on this stock. When this method 
of financing is used, the net savings for each year can be 
paid in part as current cash patronage refunds. Then the 
co-op issues stock or permanent certificates for the balance, 
distributing this stock on a patronage basis. Most coopera- 
tives have found that some permanent capital is desirable, 
at least to the extent of their investment in fixed assets. 
Some cooperatives use the permanent capital method for 
all of their capical needs. The biggest disadvantage of this 
method is that each member does not contribute capiral 
in proportion to his use of the cooperative. Furthermore, 
cooperatives usually find it difficult to sell securities unless 
cooperative experience in their territory has been good. A 
considerable number of cooperatives that finance their or- 
ganization on this basis have sold sizable amounts of capi- 
tal stock to outsiders. Many cooperative leaders discourage 
this arrangement: they feel it tends to weaken the interest 
the members have in their own cooperative. It has been 
used to advantage where local townspeople and others de- 
site to invest in the cooperative because they feel it is an 
asset to the community and desire to bring trade to their 
town. 


2. Revolving Capital 


This method of building up and maintaining adequate 
funds for the operation of a business is a cooperative way 
of doing business. Many people regard it as the most ef- 
fective plan for raising capital, maintaining coop rative 
practices, and keeping the control of an association in the 
hands of ‘ts current members and patrons. 


With this plan of financing, funds are built up over a 
period of several years in two ways: (1) the co-op deducts 
a share of proceeds of farm products marketed for patrons; 
or, (2) it retains in the business net savings which are 
earned. Patrons are credited with their share of the deduc- 
tions and net savings retained. When the manager and the 
board of directors believe that sufficient copical has been 
accumulated, they may retire the oldese deductions out of 
currert deductions and savings. Thus, their capital keeps 
“revolving.” In many cooperatives the patron receives 
shares of stock or certificates of indebtedness for the 
amounts retained by the cooperative. In others he re- 
ceives only a notice that a certain amount of money has 
been credited to his revolving account. Where this revolv- 
ing capital method is used: 


a. Members and patrons provide financing in propor- 


tron to their patronage (i.e. the amount of business 
each does with the “co-op.”) 


b. Inactive patrons are systematically eliminated from 
membership. 


c. Adjustments to changing financial needs of the co- 
operative can be made by increasing or decreasing the 
amounts retained or by lengthening or shortening 
the period of rotation. 


However, the revolving method of financing, when used 
alone, has certain disadvantages: 


a. Patronage refunds in the form of certificates are less 
desirable than cash. Book credits, when used, are 
even less desired by farmers. 


b. If the rotation period is lengthened too much ro 
finance expansion of facilities, patrons lose confidence 
in their business. 

In general, this nethod of financing is best suited to market- 
ing associations and others having a large annual sales 
volume ia relation to total assets and a relatively smal{ in- 
vestment in fixed assets. 


Borrowed Capital 


Loans from various sources have a sound place ia financ- 
ing a cooperative. Loans are used by cooperatives (a) to 
help finance the purchase or construction of facilities, (b) 
to provide permanent operating capital for inventories and 
accounts receivable, (c) to finance seasonal activities of 
marketing farm products, and {d) to finance seasonal in- 
creases in farm supply inventories and accounts receivable. 


Many cooperatives, in the early stages of their history and 
during periods of rapid growth, make extensive use of long- 
and intermediate-term loans to finance fixed assets and pro- 
vide operating capital. Many other cooperatives have 
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Here is a graphic illustration of how the revolving 
fund works. 


enough membership capital to finance fixed assets and 
minimum operating capital requirements. They make ex- 
cellent use of borrowed funds to finance seasonal activities. 


Whatever the purpose for which funds are borrowed, it is 
important that the loan terms be adapted to the coopera- 
tive’s repayment ability. 


There is no fixed ratio between the amount of capital 
owned by the cooperative and the amount that may be 
borrowed. As a general rule, though, long-term loans 
should not exceed the amount of the patrons’ investment 
in the cooperative. Long-term loans are generally repaid 
in regular periodic payments over a period of years. A 
cooperative should not borrow, under normal operating 
conditions, more than it can repay in five to ten years out 
of savings from operations, or from capital deductions. 


Loans to finance seasonal activities are usually on 2 short- 
term basis. The cooperative should be able to repay them 
in fuil during its slack period. 


Sources of Cooperative Credit 


There are 2 number of sources from which cooperatives 
may borrow. It is a good idea for a cooperative to estab- 
lish good relations with one or two lending institutions 
and look to them for loans when borrowed capital is 
necded. Usually an associaticn is better able to meet its 


needs for borrowed capital by using only one or two sources 
than by trying to borrow from many sources. 


Farmer cooperatives borrow principally from commercial 
banks, individuals, insurance companies, other cooperatives, 
and the banks for cooperatives. 


Commercial Banks 


Many cooperatives obtain at lease part of their financing 
from commercial banks. In each case the rate of interest 
and the terms are agreed upon by negotiation berween the 
cooperative and the bank. The rate of interest will de- 
pend upon the type of loan, the rates prevailing in the 
community for similar loans, and the credit standing of the 
cooperative. 


One difficulry that may be met is the size of loan which 
a commercial bank can make to a single customer. A 
bank is permitted to lend only a limited percent of its 
capital and surplus to any one borrower. For this reason, 
the cooperative may not be able to obtain adequate financ- 
ing from the local bank if che amount of credit needed is 
fairly large. 


Individuals 


Frequently a director or a member will lend funds to his 
cooperative. Rate of interest and terms are agreed upon 
and adapted to the particular situation. In the early days 
of cooperative history, individuals were about the only 
source of credit cooperatives had. In some communities 
they are still an important source. As cooperatives have 
become more firmly established and have improved their 
fnancial position, they obtain most of their credit from 
established lending institutions. 


Through the sale of debenture bonds, or cettificates of 
indebtedness with a prescribed rate of interest and a definite 
due date, numerous cooperatives obtain a considerable 
amount of financing from individuals. 


Insurance Companies 


Insurance companies furnish only a small percent of the 
borrowed capital used by cooperatives; however, they meet 
a definite need through their willingness in some cases to 
make long-term loans. 


Other Cooperatives 


Some cooperatives borrow from regional or federated 
cooperatives with which they are associated. Some of these 
loans are obtained for a period of several years to finance 
operations or expansion. More often, particularly with 
marketing associations, the loans represent merely advances 
on farm products awaiting processing and distribution. 


Banks for Cooperatives 


Because many financially sound cooperatives were unaile 
to meet their needs from already existing lenders, the 


Congress of the United States in 1933 provided for che 
establishment of a permanent, nationwide system of 13 
banks for cooperatives. This system is comprised of twelve 
district banks for cooperatives — one in each Farm Credit 
District, and one central bank for cooperatives located in 
Washington, D. C. These banks provide credit for agti- 
cultural cooperatives ac reasonable interest rates, and on 
terms suited to the special needs of each borrower. Bor- 
rowing cooperatives have a part in both ownership and 
control of this specialized system of credit. In this way 
they carry the cooperative principle even into their bor- 
rowing program. 


The 13 banks for cooperatives provide more chan half 
of the credit used by farm cooperatives in the United States. 

The twelve district banks make both long-term and 
short-term loans to the individual cooperatives in their dis- 
trict. The Central Bank for Ccoperatives participates 
with districe banks in any loans that exceed the lending 
limits of the districe banks. 


How the Banks for Cooperatives Function 


The general policies for the operation of the entire 
Farm Credit system, of which the banks for cooperatives 
are a part, ate established by a thirteen-member Federal 
Farm Credit Board. In addition to the Federal Farm Credit 
Board in Washington, there is a diserict Farm Credit board 
composed of seven members for each of the zwelve Farm 
Credit districts. 


Congress passed the Farm Credit Act of 1955, which 
provides a means whereby the banks for cooperatives will 
eventually become borrower-owned and controlled. This 
act provides for three classes of capital stock for each bank 
for cooperatives: 


Class A stock is owned entirely by the United States 
Government. Ie carries no provision for dividends or 
voting rights. Instead of dividends the banks for co- 
operatives pay an annual franchise tax for the use of 
Government capital. The tax amounts to 25 js-ercent 
of the annual earnings of each bank but not to exceed 
the cost of such money to the Government. 


Class B stock is an investment type stock which carries 
no voting rights. Ie provides for dividends of not to 
exceed 4 percent a year as declared by the district board 
of directors. Before any patronage refunds may be dis- 
tributed, at least a 2 percent dividend must be paid on 
this stock. 


Class C stock is voting stock and may be owned only 
by farmers’ cooperative associations. No dividends are 
paid on this srock. 


The Government capital will be retired over a period of 
yeats principally from the bank’s earnings and by purchase 
of Class C stock by the borrowers. 

Banks for cooperatives operate on a cooperative basis. 
After paying operating expenses, providing for reserves and 
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surplus, paying the franchise tax to che Government, and 
paying dividends on Class B stock, any remaining net sav- 
ings of the bank are distributed to its borrowers on a 
patronage basis in Class C stock and allocated credits. 


When all Class A (Government) stock in the bank has 


been retired, Class C stock may be ret‘red in the order 
in which it was issued. 


Sources of Loan Funds 


The banks for cooperatives obtain their loan funds 
principally from the following sources: 


a. The ban’s’ capital, consisting of stock owned by the 
United States Government, stock owned by the co- 
operative associations, allocated reserves, and surplus. 


b. Consolidated debentures, which are sold to the in- 
vesting public and for which all 13 banks for co- 
operatives are liable. 


c. Loans from commercial banks, from other banks for 
cooperatives, or from other banks in the Farm Credit 
system. 


a, 
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Farmer cooperatives invested their own funds and also funds bor- 
rowed from the Louisville Bank for Cooperatives to build this $2'/2 
million grain terminal. Through such cooperative facilities where 
ocean going boats can be loaded, farmers have access to world 
markets for their grain. 
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What Cooperatives May Borrow? 


A cooperative must meet certain requirements if ic is 
to borrow from a bank for cooperatives. It must be made 
up of farmers who are acting together to process, prepare 
for market, handle, or market farm products, or who are 
purchasing farm supplies or furnishing farm business serv- 
ices. It must not do more business with non-members than 
with members. No member may have more than one 
vote unless the dividends on capital stock or membership 
capital are limited to 8 percent a year. At least 90 percent 
of the voting rights of a cooperative must be held by 
farmer members or by associations owned and conttolled 
by farmers. In the case of farmers’ mutual insurance com- 
panies, members must control at least 75 percent of the 
voting stock. 


Types of Loans 


Loans made by banks for cooperatives are based on (1) 
economic need, (2) financial responsibility, (3) stability 
of organization, (4) operating policies, (5) management, 
and (6) repayment ability. They may be made either to 
provide operating capital or to help cooperatives acquire 
warehouses, elevators, equipment or other facilities. 


Operating capital loans are of several types: 


a. Long-term operating capital loans are made for such 
purposes as supplementing an association’s own work- 
ing capital funds used in carzying inventory and 
accounts receivable and paying operating expenses. 
Loans of this type may be repaid over a period of 
several years, depending upon the association’s needs 
and its ability to repay. 


b. Short-term operating capital loans are inade to assist 
an association in financing its seasonal requirements, 
They are usually granted for a period of not more 
than one year. These loans include a reinstatement 
privilege. 


Facility foans may be made to purchase or build facili- 
ties or to refinance indebtedness created by acquiring facili- 
ties. Loans of this type must be secured by a first mort- 
gage and may be repaid over a period of not more than 
ten years. 


Commodity loans are made to finance inventories of 
such farm products as cotton, grain and wool from the 
time such products are delivered to the association until 
they are marketed. Loans of this type are usually secured 
by warehouse .-ceipts. (See page 18.) 


Application for Loans 


Suppose you are an officer in a cooperative. How would 
your co-op apply tor a loan? This depends in part on 
whether you. cooperative is already organized and in op- 
eration or is a new cooperative, being organized and need- 


This cooperative petroleum refinery cost farmers $7'/2 million. Through it they provide themselves tow price, high quality gasoline and diesel 


fuels necessary to efficient farming operations. 


ing credit to begin operations. In either case, your officers 
or leaders, before filing a written application for a loan, 
would meet with representatives of the bank for coopera- 
tives to discuss your situation and needs, 


In this preliminary discussion you would inform the 
representative of the bank of your association’s plans and 
the purposes of the proposed loan. He would study briefly 
the association’s financial condition and operating record. 
From long experience in financing cooperatives the officers 
of the bank can usually give sound advice in the organiza- 
tion, management, and financing of such associations. 
Their counsel is available not only at the time a loan is 
considered but also throughout the life of the loan. 


If you are organizing a new cooperative, the bank's 
officers and fieldmen can help in drawing up the plans of 
organization and in planning the type of operation. They 
can also advise you about legal steps to take in organizing 
your cooperative so that it will be eligible for a loan from 
the bank, 


After preliminary discussions are completed, the coopera- 
tive may then apply for a loan by using the bank's regu- 
lar application form and submitting any additional infor- 
mation the bank may require. 


A Soundly Financed Cooperative 


In the four states of the Farm Credit District of Louis- 
ville, many cooperatives are engaged in the purchase of 
farm supplies. Some of these coop2ratives have been in 
operation since the early part of this century. Others gut 
their start in recent years, The cooperative discussed here 
is an exampie of the latter group. No doubt it has profited 
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from the experience of pioneer cooperatives in this area. 

This organization was incorporated in 1945. During 
the first rwo years, it operated on a part-time basis and did 
not employ a full-time manager until the fall of 1947. 
During this period, it operated from a rented building. 
Its sales consisted almost entirely of fertilizer. With the 
employment of a full-time manager, the association’s di- 
rectors began a campaign to raise membership capital 
through the sale of capital stock. Afcer a few thousand 
dollars had been subscribed, the association purchased a 
well-located business site at a cost of $12,000, paying for 
it partly with funds invested by members and partly with 
funds obtained through a mortgage loan from a local bank. 
The stock-selling campaign was continued and plans were 
made to build a warehouse at a cost of approximately 
$15,000 and a rail siding at a cost of approximately $3,700. 


By the close of 1948, the association had an investment in 
fixed assets, including land, a eruck, and some equipment, 
totaling about $16,000, The operation ar this point was 
financed by approximately $21,000 in capital stock and by 
the mortgage loan from the local bank. 

A schednle (page 59) illustrates the association's 
growth over a period of years, the net savings which it 
realized, and what it did with these savings, Another 
schedule (page 61) reflects the association's financial 
position following the completion of the principal expan- 
sion programs. 

During 1949, the association built its warehouse anu rail 
siding and, at the close of the year, had an investment of 
neatly $37,000 in fixed assets. The expansion in fixed 
assets was financed entirely through the sale of capital 
stock, and the association’s net worth at the end of the 
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SUMMARY OF SALES, NET SAVINGS AND 


DISTRIBUTION OF NET SAVINGS 


Dividends on Stock 


Note: Beginning with 1955 the association also set aside small tax-paid general reserves each 


yeat. 
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Fiscal Yeat Sales Savings cae amet 
1947 $ 26,100 $ 1,900 $ 1,575 $ 325 
. 1948 202,900 9,935 8,640 1,295 
1949 348,600 10,060 9,125 935 
| 1950 430,960 17,440 12,165 5,275 
: 1951 562,100 10,900 4,585 6,215 
1952 618,000 40,250 17,465 22,785 
1953 572,100 28,420 16,680 11,740 
| : | 1954 675,100 45,690 18295 27,395 
1955 750,900 49,300 19,670 28,145 
1956 876,100 69,340 22,900 44,710 
1957 1,130,000 88,725 27,535 56,695 
1958 1,354,000 101,310 32,320 | 66,520 
1959 1,439,000 85,750 35,680 46,280 
1960 1,532,800 113,120 37,530 73,125 
1961 1,598,500 106,400 39,550 59,130 


| 
| 
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year amounted to about $62,800, an increase of nearly 
$31,000 over the net worth at the close of the preceding 
year. 


Primarily because of its difficulty in getting enough fi- 
nancing through local banks, the association, in 1949, ap- 
plied for and was granted a $10,900 short-term loan com- 
mitment by the Louisville Bank for Cooperatives. Loans 
under this commitment were secured by the pledge of stock 
which the assuciation owned in the state wholesale organi- 
zation of which it was a member. 


During 1950, the association, in order to handle its 
rapidly expanding sales volume, built an $8,700 addition to 
its warehouse. ‘his addition and the increased operating 
capital requirements were mostly financed by the sale of 
additional capital stock. However, at the close of the 
year, the association was indebted to the local bank in the 
amount of $4,200, to the Bank for Cooperatives in the 
amount of $9,000, and to an individual in the amount of 
$3,000. During the latter part of 1950, the association 
began planning for a petroleum products bulk plant to be 
in operation for the following spring. Before work was 
begun, the Louisville Bank for Cooperatives was asked 
about financing this venture. Representatives of the bank 
met with the association’s manager and directors and dis- 
cussed the over-all financing program. Based on the in- 
formation available, it was estimated that the association 
would need additional permanent capital or long-term loans 
of approximately $42,000 and a $15,000 Ioan commitment 
to finance seasonal requirements. After it received a 
formal application from the association, the bank granted a 
$12,000 ten-year facility loan and 2 $15,000 five-year op- 
erating capital loan to be available as sooa as the associa- 
ion had increased jzs own paid-in capital at least $15,000. 


The bank also granted the association a $15,000 short-term 
operating capital loan commitment for seasonal require- 
ments. During 1951, the bulk plant was completed and 
the proceeds of the loans from the bank were advanced. 


The association's financial position at the close of the year 
is reflected in the balance sheet schedule presented on page 
61. You will see that the association’s patrons, at this 
point, had invested more than $96,000 (sum of preferred 
stock, common stock and allocated reserves) in the associa- 
tion to finance an investment in noncurrent assets of ap- 
proximately $85,000 (sum of net fixed assets and total other 
assets). The remaining $11,000 was available for operat- 
ing capital. The association’s sales volume during 1951 
passed the $500,000 mark, compared with $203,000 for its 
first full year of operation. 


Following its first two full years of operation, the asso- 
ciation had distributed in cash almost all its net savings for 
those years. Following its 1950 year, the association, in 
addition to dividends on stock, paid a substantial cash 
patronage refund and retained in an allocated form ap- 
proximately $5,300. The major part of the association’s 
net savings for 1951 were allocated. 


Soon after the close of that year, the association em- 
ployed « new manager. During the next three years, it 
devoted its efforts primarily to building its sales volume 
and strengthening its financial position. During this 
period, the association reduced its long-term note indebted- 
ness from $24 900 to $13,350, realized more than $114,000 
in +> -avint of which nearly $62,000 was retained in 
the busine... an allocated basis, and undertook no major 
fixed asset expansion. 


It had become increasingly apparent that an efficient, 
up-to-date custom feed mill was needed in the tertitory. 
From preliminary plans, it was estimated that the type of 
facilities needed would cost about $40,000. 


At this point, the association's board of directors was 
faced with perhaps its most important decision since the 
cooperative was organized. There was every indication 
that the association could proceed for a number of years 
with a satisfactory sales volume and annual net savings 
sufficient to retire its outstanding long-term indebtedness 
in a short time and pay substantial cash patronage refunds 
to its members. On the other hand, there was a great deal 
of evidence that, it the association did not act promptly, it 
might lose the initiative and eventually the influential posi- 
tion it had established. After considerable study, the board 
decided to proceed with the planned expansion and re- 
quested a conference with the Louisville Bank for Co- 
Operatives in connection with the necessary financing. 


After this conference, it was found that a complete revision 
in its loan program would be to the association's advan- 
tage. Soon thereafter, the association applied for and was 
granted a $68,650 line of credit, consisting of existing 
long-term loans of $13,350, a new $40,300 long-term fa- 
ciliry loan, and a $15,000 short-term operating capital com- 
mitment to provide financing for seasonal activities, Dur- 
ing 1955, the association completed its feed mill. Its fi- 
nancial position at the close of the year is shown in the 
balance sheet schedule on page 61. As of the close of its 
1955 year, the association's patrons had invested in cash or 
in the form of retained savings more than $171,000 (sum 
of preferred stock, common stock and allocated reserves), 
but the association's investment in noncurrent assets at 
that time amounted to nearly $181,000. From the undis- 
tributed savings of that year, the association’s directors sub- 
sequently decided to keep in the business on an allocated 
basis approximately $28,000, in order to improve the over- 
all financial position. 


Since then, the association has substantially enlarged and 
improved its feed mill and has constructed a modern seed 
cleaning facility. During 1959, when most of this expan- 
sion program was undertaken, the association applied for 
and was granted additional long-term loans of $100,000 by 
the Bank for Cooperatives to assist in financing the cost 
of the new facilities. By the time this expansion was com- 
pleted, the association's rotal assers amounted to more than 
$708,000. Its net worth, consisting of common and pre- 
ferred stock outstandine and allocated reserve, was almost 


COMPARATIVE YEAR END BALANCE SHEETS 


ASSETS 


Current Assets: 


Cash: DepOsit since cisisicssosiuecet taasteretavertateccss 
Accounts Receivable..........2..0.0.0.cccssseceseseeceseeee 


EVER ONY oso scctcscenks icsr skis duschessdusaeoueaes waeatacass aes 


Total Current Assets.................0..s:cccccccccesseccececesces veesuceoes 


Fixed Assets: 


PANGS 2-300 oa in 
Less Reserve for Depreciation.......................... 


1948 


pie tes $ 558.52 
sie act d 1,975.00 
ree 9,486.99 


Knoseees 13,674.17 


25,694.68 


Sysebuieadeess 16,232.32 
stisidesetans 259.55 


Net Fixed Assets.................-c-cccsesceceseescesssssesesseeceseeceese ~ 15,972.77 


Other Assets: 


ER VOStIMENIS so cesta eesaiwn eereakecome 
Prepaid and Misc. Trem. ......................cscec-ceceeeeecece cece ceeeeeeeen 


Total Other Assets... ee eee ecececesceceeceencececeeeeees 


LIABILITIES 


Notes Payable— Current Payments.............2....2...c:sccsces0ee00 
Total Current Liabilities... ee ceseeceececeeeeeseeeeees 


Fixed Liabilities: 


Notes Payable-—- Long Tetm.....2............ccccsscscseseseeeeeeee oe 
Total Liabilitie®cs2) io chon ene et 


NET WORTH 


Preferted Stock sci sos  eedee 
Goiritnoin: Stole oon oss cotceiscscct eset copra el ie 
Allocated Reserve..................:ccc:ccccscccececcceccceecceecceccecosecccceeeeces 


Undistributed Savitngs.............--scccsecescecsesecseessssessesseseceessneees 
Total Net Wottlt 2.2525f65 jee oo no eh 
Total Liabilities and Net Worth....................... 


3111.00 
127.59 


3,238.59 


20,670.00 
774.00 
325.50 

0- 
9,935.74 


... 31,705.24 
.--- $44,906.04 


Working Capital... eeeeeccccsccsssscseesessse cesses sessseeecneecssceeeee $18,793.88 
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1951 


$ 5,015.20 
7,500.00 
25,775.91 


49,015.00 
87,306.11 


70,527.68 
4,822.45 


65,705.23 


17,971.86 
1,041.06 


19,012.92 
$172,024.26 


21,91031 
18,000.00 
4200.00 


44,110.31 


20,700.00 
64,810.31 


87,680.00 
901.00 
7,730.02 
-0- 
10,902.93 


107,213.95 
$172,024.26 


$ 43,195.80 


i955 


$ 176.54 
10,075.00 
45,939.56 


61,645.30 
117,836.40 


148,170.14 
27,786.52 


120,383.62 


53,499.76 
6,927.87 


60,427.63 
$298,647.65 


23,335.82 
15,000.00 
7,800.00 


46,135.82 


37,600.00 
83,735.82 


101,780.00 
938,00 
68,944.01 
-0- 
43,349 82 


214911.83 
$298,647.65 


$ 71,700.58 


1961 


$ 80,391.47 
16,975.00 
141,535.03 


115,412.45 
354,313.95 


401,142.05 
136,370.17 


264,771.88 


194,587.14 
30,614.92 


225,202.06 
$844,287.89 


36,280.40 
-0- 
14,640.00 


56,920.40 


90,140.00 
141,060.40 


218,360.00 
848.00 
376,791.18 
11,518.34 
95,709.97 


703,227.49 
$844,287.89 


$303,393.55 
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$552,000. Liabilities amounted to about $156,000, of 
which almost $120,000 was a long-term Ioan payable over 
approximately a ten-year period. During 1961, the asso- 
ciation made additional investments in fixed assets, financed 
entirely by the sale of stock to patrons and other inter- 
ested investors. Its financial position was further strength- 
ened by retaining in the business about $60,000 of the net 
savings for that year. Its sales volume for that year reached 
nearly $1,690,000. 


The association's operations are integrated to a consider- 
able extent by membership in a regional cooperative that 
operates on a state-wide basis and manufactures fertilizer 
and feeds, operates seed cleaning and processing plants, and 
warehouses on a wholesale basis. Most of the other farm 
supply items are handled by the local retail cooperatives 
in the state, The association's investment in this regional 
cooperative is nearly $170,000. 


Through an aggressive policy, the association has reached 
a point whete it exercises a definite influence over the 
quality and price of merchandise offered in its territory. 


By attempting to realize a fair margin on the merchandise 
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and services offered, the association has established an ex- 
cellent operating record, has returned to its patrons each 
year a reasonable cash refund, and has strengthened its 
financial position through substantial allocations which are 
being retired on a revolving basis. The association’s op- 
eration has been characterized by iutelligent planning, 
careful financial analysis, sound pricing policies, and effec- 
tive inventory control. Although it has been somewhat 
liberal in its credit policy, its bad debt losses have not been 
excessive in relation to its sales volume. 


Although its growth has been rapid, the association has 
maintained a strong working capital position. It has done 
this by obtaining membership capital or long-term loans to 
take care of permanent and long-term investments and 
normal requirements for receivables and inventories, 


For its borrowed capital, the association, since early in its 
history, has looked toward the Louisville Bank for Coopera- 
tives. Ic has also maintained an excellent relationship with 
its local bank and has utilized that source upon several 
occasions to provide additional funds needed for a short 
petiod of time. 


Under construction is this $20 million nitrogen plant. 1+ will be owned and operated by cooperatives serving 550,000 farmers in four states, 
it is being financed by the purchase of stock and bonds by individual farmers together with funds borrowed from the Louisville Bank for 
Cooperatives. Such facilities are important to farmers because half of their fertilizer costs are for nitrogen. 


MOVIES 


The Farm Credit Banks of Louisville maintain a small library of educational movies 
for vocational agriculture classes and other farm groups at no cost except for return 


transportation. All are 16 mm. sound, color films. For any of the following movies: 


Minutes 
Farmer Cooperatives Today -........--.--.csc-csceseccesereeeneeceees 20 
Farmers Working Together 0.0... eeeeeececeeeceeeeneeeeees 20 
Livestock Cooperatives in Action ..................1c.scnceeee- 20 
What Is A Farm Worth? ooo ccccecesceceeeeeeceeetseee 22 
It’s the Farmer’s Business .....0..........secccccecesneeseeeeeeees 14 


Credit Where Credit Is Due -0.0.....ee cece eee eens eeeeeee 28 
write to J. M. Heizer, director of information, Farm Credit Banks of Louisville, P. O. 
Box 239, Louisville 1, Kentucky. Requests should be made several weeks in advance 
of desired showing dates. List second choice film and give type and size of audience 


expected to see it, 
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This curriculum guide is designed to help prepare students for 
emptoyment in occupations of less than professional level in child 
care services, The resource materials are organized around 12 key 
concepts which could be easily adjusted to local situations and 
changing conditions, Examples of concepts are--(1) The care and 
guidance of children is a fundamental concern of society, (2) 
Concern for safety is a prime responsibility when caring for 
children, (3) Heredity and environment are cofactors in the 
growth process, and (4) Play helps a child move toward his full 
potential. Specific objectives, generalizations, and experiences are 
listed with each unit developed around a concept. The teacher must 
be certified to teach in a nursery or prekindergarten school and 
also at the secondary level. The 11th and 12th grade students should 
have the necessary personal qualifications, and have 1 year in a 
comprehensive homemaking course. The suggested time allotment is 2 
years, and half the time should be spent in observation and work 
with young children, Also included are (1) requirements for space 
and facilities, (2) a list of guidelines for planning, eq'ipping, 
staffing child care and development laboratories in secondary 
schools, (3) layout plans for child development laboratories, (4) 
resource lists, (5) sample evaluation instruments, and (6) 
certification regulations. (MS) 
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Errata 


Page 13 - Under Teacher References, first line, the author's 
name, "Tabs" is misspelled. It is speiled "Taba". 


Page 18 - "Experiences" colum, the statement "isadvantagedt 
children may be found on all economic and cultural levels" 
should appear in the colum, "Generalizations." 
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MESSAGE FROM THE SUPERINTENDENT OF PUBLIC IsSTRUCTION 


The Vocational Education Act of 1963 opened avenues for the 
development of new home economics education programs to prepare 
youth and adults for employment in occupations of less then pro- 
fessional level. The area of Child Care and Development is one 
which merits special. consideration since there is an increased 
need for public and private services to children in a period of 
accelerated social change. The rapid expansion of services and 
facilities concerned with the care of young children is creating 
an increasingly difficult problem of adequate staffing of trained 
personnel. The publication, "Preparing for Employment in Child 
Care Services in Pennsylvania Schools" includes resource materials 
for planning, initiating and conducting programs to prepare 
trained personnel for employment. 


This bulletin is prepared for the use of teachers, adminis- 
trators, vocational directors, advisory committee members and 
others interested in starting a Child Care and Development Center 
for training students to work with young children in nursery or 
pre-kindergarten schools, Headstart programs, day-care centers, 
recreation programs, summer camps, private homes and institutions. 
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INTRODUCTION 


This bulletin is designed to assist school districts in the 
implementation of a course leading to employment in occupations 
of less than professional level in child care services. A course 
of this type is especially timely because of the impact of the 
Vocational Education Act of 1963 which has focused attention on 
wage earning skills which stem from Home Economics subject matter; 
and because of the Economic Opportunity Act which has highlighted 
the need for increased services to young children. Other federal 
legislation such as the Elementary and Secondary “ducation Act is 
providing funds which may be used for educational services for 
pre-school children. 


Job opportunities in the field of Child Care Services are 
increasing because of: 


« the initiation of programs for disadvantaged children 
which involve the use of teacher aides. These aides 
have proved to be so useful in relieving teachers of 
non-professional duties that their widespread use 
throughout the elementary school seems imminert. 


* 


the upward trend in the employment of working mothers 
which has resulted in an increased demand for public 
and private day-care centers. 


the increased personnel needs of public and private 
schools and institutions providing care for normal 
and atypical children. 


the general affluence of our society which enables 
many homemakers to pay for skilled assistance with 
the care of children in the home. 


The resource materials in this publication are organized 
around certain key concepts which might well form the basis for 
any course in child development from the junior high school level 
upward into college. The teacher will need to use her judgment 
concerning the order in which these concepts are presented to 
students. After the trainees are participating in the nursery 
school program, it will be necessary for the teacher to continue 
to direct attention to the many ways in which these concepts are 
applied when actually working with children. 


Evaluation devices showld be used which will indicate the 
completeness of concept formation and the extent of application 
in the laboratory experience. A few suggestions for evaluation 
are given in the Appendix, but for the most part, evaluation 
techniques should be developed through teacher=pupil planning. 
Aiding the trainees in the art of self~evaluation should be con- 
sidered one of the most important aspects of the training course. 


Pertinent references have been given with each key concept. 
Other references of a more general nature are included in the 
supplementary bibliography in the Appendix. A special effort 
was made to list only films which are easily available to Penn- 
sylvania teachers at little or no coste 


PROGRAM ORGANIZATION 


Program Objectives 
To train employees for child care services who will: 


Be familiar with employment opportunities in this 
field. 


Recognize that caring for children is an important 
worthwhile job. 


Have a functional understanding of the basic concepts 
of child development. 


Cooperate with all who are concerned with the welfare 
of children. 


Be capable of interpreting and carrying out directions 
and instructions. 


Have the ability to plan, prepare, and serve simple 
nourishing meals and snacks for children. 


Assume responsibility for helping children to develop 
good personal habits relative te food, housekeeping, 
cleanliness, and safety. 


Assist ia keeping the children's surroundings clean, 
safe, and attractive. 


Be capable of directing individual or croup activities 
of children such as story telling, games, play, and 
various creative experiences. 

Assume responsibility for the safety of children. 
Hendle emergencies calmly and intelligently. 


Understand the selection, use, and cere of various 
games, play apparatus, toys, and supplies. 


Be resourceful. in improvising play materials and 
activities. 


Assist with the keeping of cecords. 


Teacher Qualifications 


The teacher will be certificated to teach in a nursery or 
pre-kindergarten school, as well as at the secondary level. She 
will meet the standards established by the Department of Public 
Instruction for "Comprehensive Certification of Teachers of Nursery 
Schools; or Child Care and Development in Child Development Labora~ 
tories in Secondary Schools including Vocational Schools (See page 56 
of Appendix). 


Since there is a scarcity of teachers in this field, it may be 
necessary for school districts to use teachers with interim certifi- 
cates until properly certificated teachers become available. 


Selection of Students 
To major in Child Development, a pupil should be: 


mentally and physically healthy, 

interested in children, 

capable of average intellectual achievement, 
a pleasant cooperative individual, 


It would be desirable for trainees to have the following 
courses as prerequisites: 


one credit in comprehensive vocational home 
economics. 
one credit in biology. 


if this course is offered to out-of-school youth and adults, 
it may be necessary to give additional consideration to the screen- 
ing of trainees. 


Grade Level 


This course would be offered at the llth and 12th grade level 
in the comprehensive high school. It might also be offered in the 
Area Technical School on the 11th and 12th grade level or on the post- 
high school level. The resource material in this bulletin could 
also be adapted as a course offering in a junior or community college, 


Length of Course 


The minimum length of this child development program would be 
the equivalent of two class periods (90-100 minutes) per day for 
two years. Approximately one-half of the time should be spent in 
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observation in laboratory work with young children. The program 
might be expanded by providing additional time for supervised 
laboratory experience with children and/or a work experience pro- 
gram in community child care centers or institutions. Adequate 
supervision and evaluation should be provided for work experience 
programs outside the school. Such programs should comply with 
health and labor regulations. 


Scheduling 


The scheduling should be flexible enough to permit the blocking 


of time for nursery school participation and field trips. 


Program of Studies for Child Development Majors 


Following is a suggested program of studies for students major- 
ing in child development. 


situations. 


1 Credit 
1 Credit 
1 Credit 
1 Credit 
1/3 Credit 
1 Credit 


1 Credit 
1 Credit 
1 Credit 


1/3 Credit 
2 Credits 


1 Credit 
1 Credit 
1 Credit 
1/3 Credit 
2 Credits 


This can be adapted to meet local education 


10th Grade 


English 

World Cultures 

Biology 

Mathematics 

Health and Physical Education 

Home Economics including Food and 
Nutrition, Management, Clothing, 
and Family Relationships 


Mich Grade 


English 
U.S. History 
*Elective (suited to trainee's interest 
and ability) 
Health and Physical Education 
Child Development 


12th Grade 


English 

P.0.D. including Economics 
*Elective 

Health and Physical Education 

Child Development 


“Typing is considered a desirable elective, but it is not listed as a 


requirement because it is considered desirable to allow some flexi- 


bility to meet individual needs and interests of pupils. 
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Advisory Committee 


An advisory committee should be established before the pro~ 
gram is initiated. This is a requirement of the Vocational Education 
Act of 1963 for all wage earning programs in home economics education. 


In setting up the advisory committee, an attempt should be 
made to have it truly representative of the total community. People 
can be invited to serve from various economic levels, different 
racial and nationality groups, and varying educational levels. 

The teacher will need to keep in mind that the people on the 
committee will undoubtedly be busy people, Therefore, their time 
should not be wasted. Meetings should be well planned, efficiently 
conducted, and scheduled at a time most convenient for those con- 
cernede 


It would be desirable to include representation from the Board 
of Education and the school administration, Representatives from 
social agencies or institutions concerned with the care of children 
can make a valuable contribution to curriculum planning. They can 
also cooperete in arranging field trips, provide opportunities 
for realistic work experiences, and assist in the job placement 
of graduatese Mothers of pre-school children can assist in the 
recruitment of children for the nursery school group and in making 
arrangements for their transportation. Professional people such as 
pediatricians, nurses, and social service workers will be valuable 
resource people on the committeee 


Parent Education 


Nursery schools are usually more successful when there is a 
close working relationship with the parents of the children. This 
relationship can be promoted (1) through informal contacts with 
the parents as they bring the children to the school, (2) through 
home visits, and (3) through a planned program of parent education 
which would involve fathers as well as mothers, 


It would be a worthwhile experience for the trainees in the 
class to assist the teacher in planning and conducting a series of 
meetings for parentse A survey of the community should reveal 
several resource people who could be asked to participate as speakers 
or corisultantse The possibility of financing such a program with 
adult vocational education funds should he explored. 


Financing 


Programs which meet the criteria for reimbursement from 
Vocational Education funds will be financed according to the 
Federal Acts, State Laws and Regulations established by the 
State Board for Vocational Education. Requests for home economics 
programs and equipment funds will be submitted on the appropriate 
VE-Form. Additional information and directions may be secured 
from the Department of Public Instruction, Bureau of Vocational, 
Technical and Continuing Education, Section of Home Economics 
Education and School Food Service. 


CURRICULUM GUIDE AND RESOURCES 


The Curriculum Guide and the suggested resource materials 
are centered around twelve key concepts of child care and guidance. 
A curriculum that is structured on basic concepts and supporting 
generalizations can be easily adjusted to local situations and 
changing conditions. It can also be adapted to meet the individual 
needs of pupils of varying educational and ability levels. 


Key Concepts 


The cure and guidance of children is a fundamental 
concern of society. 


« Evaluation is a continuous process of appraisal con- 
cerned with determining the extent and effectiveness 


of learning. 


Heredity and environment are co-factors in the growth 
process. 


« Human growth has certain basic needs which must be 
satisfied through interaction with the environment. 


The entire growth process is a dynamic quest for 
maturity. (individual differences). 


Food plays an important role in the growth process. 


Effective guidance of children's behavior helps 
them to move forward toward social maturity. (Discivline). 
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Effective child guidance requires harmonious teamwork 
on the part of all people concerned. 


see erharemrengn tert ehet 
° 


Play helps a child move toward his full potential. 


Retarded children can be helped to grow toward their 
fullest potential by proper care and guidance. 


Children with certain physical handicaps require 
special care. 


tints 
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Concern for safety is a prime responsibility when caring 
for children. 


Key Concepts The care and guidance of children is a fundamental concern 
of society. 


Cbjectives: 


The recognition that child care and guidance is an important 


responsibility of society. 


An awareness of the various employment opportunities in the 


field. 


The beginning of an understanding of certain basic terms and 


concepts. 


Generalizations 


The family is the fundamental unit 
ef our society. 


In our culture, the family assumes 
much responsibility for the care 
and guidance of children. 


The family has biologic, econamic, 
and eculSural functions. 


Family life provides a setting for 
the transmission of cultural pat- 
terns from one generation to another. 


The feeling of security which a 
young child derives from his life 
within the family facilitates his 
development, 


The family situation should pro- 
vide a setting in which a child 
can acquire an attitude of self= 
respects, as weli as an attitude 
of respect for others. 


Experiences 


View a film such as, "Skippy and 
the Three R's," for the purpose 
of focusing attention of the class 
on a normal child with a favorable 
family background. Use the film 
as the basis for a circular re- 
sponse discussion on the role of 
the family during the pre-school 
years. Summarize the discussion 
by plamning and arranging a bulle- 
tin board showing the contribu- 
tions of the family to the child. 
Encourage pupils to generalize 
concerning the role of the family. 


View a film showing a child with 
a less desirable background such 
as, "A Desk for Billie," or "A 
Chitd Waits." Contrast this 
family with the one shown in the 
Skippy film. Analize the reasons 
for family failure to provide a 
suitable environment and atmos-— 
phere for its children. 


Through discussion begin to 
develop an understanding of such 
terms as: 
The ‘culturally deprived" child 
The "underprivileged" child 
The "“disadvantagea’ child 
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Generalizations 


Social change is constantly 
taking place. 


The process of social change is 
accelerated by rapid technologi- 
cal. advance, and by changes in 
political theory. 


Families differ in their ability 
to cope with social change. 


Families diffcr in their ability 
to assume the responsibilities 
involved in the rearing of chil- 
dren. 


Society provides various agencies 
and individuals to help families 
with the rearing of children. 


The complexity of modern life 
sometimes makes it necessary for 
the family to cali on other agen- 
cies to assist wit:: the care of 
childrens 


Experiences 


Make a survey of the community to 
determine the agencies, both pub- 
lic and private, which are con- 
cerned with the care and welfare 
of childien. List these with a 
brief description of the service 
which they provide and a brief job 
description for each of the types 
of personnel employed. Issue this 
in mimeographed form for future 
reference regarding job opportuni- 
ties. 


Arrange field trips to some of 
these agencies - or invite per- 
sonnel from the agencies to visit 
the class and discuss the type of 
service provided. 


Make a survey of the working 
mothers of young children to 
determine how the children are 
cared for while the mother is 
vorking. 


Using Library reses:ch and/or the 
technique of interviewing older 


people, analyze some of the changes 
: which have occurred in the American 

[i family during the past fifty years. 
| § Use the information obtained as the 
E basis for & class discussion, relat- 
ing it particularly to the effect 
which these changes have had on the 
rearing of children. 


Generalizations 


Society must sometimes provide 
a substitute for the family. 


Legal adoption makes it possible 
for many children to acquire a 
family: e 


The adoption of children is 


carefully regulated to protect 
both the child and the adopting 


parents. 


Experiences 


Discuss the pros and cons of foster 
homes vs. institutional care for 
children without families of their 
owne A field trip to the Milton 
Hershey School would be a worth- 
while experience. 


View the film, "A Baby Named X." 


Invite a representative from a 
child adoption agency to discuss 
the subject with the class. 


NOTE: The films mentioned in this section may be secured from the Bureau 
of Community Mental Health Services, Department of Public Welfare, 


Harrisburg, Pennsylvania. 


The film "Sicippy and the Three R's" may also be secured from the 
National Education Association. 


Key Concept: Evaluation is a continuous process of appraisal concerned 
with determining the extent and effectiveness of learning 
(growth). 
Objectives: 


An appreciation of the importance of evaluation as an integral 
part of the educative process. 


Some understanding of the many factors involved in evaluation, 


The ability to assist in simple appraisals of the development 
of nursery school children. 
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A willingness to engage in self-evaluation. 


The ability to use the results of evaluation as a guide to 
future action. 


Generalizations Experiences 
Evaluation is a continuous process The trainees should be given a 
which begins with the formulation chance to participate in estab~ 
of objectives and continues as an lishing the objectives of the 
integral part of the learning training course. 
processe 
An awareness and acceptance of VarLous techniques can be used 
objectives is a necessary pre- to keep the students aware of 
requisite for evaluation. the basic objectives of the 
course.s 
Evaluation is more meaningful if Students can suggest and develop 
pupils participate in setting up various ways in which their 
objectives and in devising ways progress can be evaluated. 
in which their progress can be 
evaluated. 
ae Self-evaluation is ¢ssential to Use the check sheet in Hatcher 
_s growth and improvement. and Andrews, "Adventuring in 
oe Home Living," Book II, pages 
z : 463~,6h, 
Evaluation of the children's Devise other types of evaluative 
development is a responsibility devices and use them in the nurs- 
of the "child guidance team." ery school. 


ae 


Gener2iizations Experiences 


Evaluation can point the way to Plan nursery school activities 
future action. which will help bring about the 
desired learnings. 


Teacher References: 


Curriculum Development - Theory and Practice. Hilda Tabs. Harcourt, 
Brace and World, Inc., New York, 1962. Chapter 19. 


The Teachine of Home Economics. Hatcher and Andrews. Houghton Mifflin 
Co., Boston. Second Edition, 1963. Chapter 12. 


Handbook for Teachers. Evaluation in the Total Learning Process, 
Curriculum Bulletin No. IV, August 1962. Department of Education, 
Home Zconomics Education, Honolulu, Hawaii. 


Evaluation Materials for Use in Teaching Child Development. Marjorie 
Brown and Jane Plihal. Burgess Publishing Company, 426 South Sixth 
Street, Minneapolis, Minnesota, 55415, 
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Key Concept: Heredity and environment 


process. 


Objectives 


An understanding of the role 


the growth process. 


Generalizations 


The basic pattern or blueprint of 
human growth is determined by the 
laws of heredity. 


The element of chance plays a part 
in inheritance. 


Growth is a continuous process 
which begins at the moment when 
the egg cell is fertilized by the 
sperm. 


The growth process occurs through 
the interaction of the organism 
with its environment. 


Adequate pre-natal care helps 
insure the health of the new 
baby. 


are co-factors in the *growth 


of heredity and environment in 


Experiences 


Discuss the role of heredity and 
the role of envirorment in rela- 
tion to the growth process, To 

provide background for the dis- 

cussion, view two or three films 
dealing with heredity and human 

reproduction. 


Assemble a collection of books 
and pamphlets relating to human 
reproduction and arrange time for 
students to do free choice read— 
ing in the classroom. 


Make a survey of community agen~ 
cies which offer help during the 
pre-natal period. Ask a public 
health nurse to discuss the work 
of a pre-natal clinic, 


Discuss the problem of the un~- 
married mother and ascertain what 
the community is doing to deal 
with this problem. 


*The terms "growth" and "growth process" as used here, and on ensuing 


pages, refer to the total development process, not to physical growth 
alone. The teacher may wish to consult "The First Five Years of Life," 
by Arnold Gesell, Harper Brothers, pages 6 to 9, for a discussion of 
"crowth" as the key concept in child devel-pment. 
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Generalizations 


The diet of the mother before and 
during the pre-natal period influ- 
ences the development of the baby. 


Birth defects result when some- 
thing goes wrong, either in the 
blueprint (heredity) or in the 
mother's body (environment). 


Some birth defects can be pre~ 
vented. 


Experiences 


Discuss "Diet during pregnancy." 
Plan a day's food pattern which 
would serve as 4 guide for meal 
planning during this period. Use 
the pattern to plen a day's meals, 
Set it up in visible form using 
food models such as those which 
can be obtained from the Dairy 
Council. 


Ask a librarian's assistance in 
locating some of the excellent 
articles on this subject which 
have appeared in recent periodi- 
calse Secure pamphlets and 
leaflets from national organi- 
gations such as the Kennedy 
Foundation. Divide the class into 
committees and have each committee 
prepare a report dealing with one 
type of birth defect. 


Visit a special education class 
or institution where children 
with birth defects are enrolled. 
Ask the special teacher to talk 
to the class concerning her work 
with these children, 


Ask a representative of one of 
the national organizations to 
speak to the class. The National 
Association for Retarded Children 
and the Cerebral Palsy Associatir 
have volunteer members in most 
communities. 


Diseuss the prevention ¢. birth 
defects. 
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The following books and films will provide useful background ‘uformation 


concerning heredity and environment during the early stages of the growth 
process. 


Books: 


DNA-Ladder of Life. Edward Frankel, McGraw-Hill, N.Y. 1964 

The Genetic Code. Isaac Asinov, New Anerican Library, N.Y. 1963 
life's Key - DNA. Carleen M. Hutchins, Coward-McCamn, N.Y. 1961 
The Coil of Life. Ruth Moors, Alfred A. Knopf, N.Y. 1961 

Being Born. Francis Brace Strain. Appleton-Century-Crofts. 1936 


Films: 
Biogray’, of the Unborn. Traces the creation of life from the 
momer? of fertilization to the moment when the infant begins 
int.pendent life. 


Blood Groups, Skin Color, and Gene Pools. Emphasizes the part 
played by chance in inheritance, 


Gell Reproduction. The role of DNA is emphasized. 

From Generation to Generation. Illustrates basic facts of human 
reproduction showing childbirth as an emotional and spiritual 
experience as well as a physical onee 

Human Reproduction. Factuai film on human reproduction. 


Inheritance in Man. TLlustrates how the laws of heredity apply 
to man, 


Science of Genetics. More on DNA. 


Baby Meets His Parents. Shows the relation of heredity and envi- 
ronnent to personality. 


NOTES: The first seven films mentioned above may be obtained from the 
film library of the regional Instructional Center serving North~ 
eastern Pennsylvania and will probably be found in similar cen~ 
ters throughout the Commonwealth. 


The film Baby Meets His Parents may be secured from the Bureau of 
Commun. ‘v Mental Health Services » Department of Public Welfare, 
Harrisburg, Pennsylvania. 
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Key Concept: Human growth has certain basic needs which must be 
satisfied through interaction with the environment. 


Objectives: 


An understanding of the basic needs of growth. 


An understanding of the type of environment which will 
best enable children to satisfy their basic needs. 


A positive commitment to the improvement of environment 
as a means of facilitating growth. 


The ability to assist in the establishment of a favorable 


environment. 


Generalizations 


There are basic needs which all 
individuals seek to satisfy. 


All individuals have certain needs 
in common, but there is a variety 
in their manifestation and satis- 
faction. 


The needs and goals of meturing 
individuals are dynamic and have 
far-reaching consequences moving 
from immediate situations toward 
more remote situations. 


Experiences 


Through discussion, identify the 
basic needs of children and 


classify in a way which is meaning- 


ful to the trainees: 
l. Physi cal 
2. Mental 
3 Social 
4. Ego-integrative 


Plan and carry out the details 
of a nursery school experience 
which will provide a favorable 
environment for satisfying the 
basic needs of pre-school chil- 
drene 


Ideally, the nursery school 
children should be representative 
of a variety of backgrounds - 
economic, cultural, racial, etc. 


Review a "case study," a movie, 
or biographical material which 
will indicate the far-reaching 
effects of unsatisfied needs. 


Plan a rotation of duties in the 
nursery school so that each 
trainee will have an opportunity 
to participate in: 


j. Planning and preparation 
of meals and snacks for 
children. 
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Generalizations Experiences 


2. Supervision of eating, 
rest periods, and toileting. 


3. Assisting in the prepara- 
tion and care of play 
materials. 


4. Participating in the direc- 
tion of play, story telling, 
music, art, and science 
experiences. 


5 Laundering and caring for 
children's clothing. 


6. Participation in parent 
conferences and group meet 
ings for parents. 


When the environment fails to Discuss various ways in which a 

enable a child to satisfy his child may be "disadvantaged." 

basic needs, the child is termed 

"disadvantaged" or "under- "Disadvantaged" children may be 

privileged." found on all economic and cultural 
levels. 


Plan nursery school experiences 
which will be helpful to the dis- 
advantaged children in the group. 
Keep a special record of their 
development. 


Develop cooperatively a code of 
ethics for trainees to follow 
when discussing the intimate 
problems of nursery school chil- 
dren and their families. 


Teacher Reference: 


Journal of Home Economics, Vol. 58, No. 2, February, 1966, p. 107. 
Implementing the Concept Approach in Teaching Child Development at 
the Secondary Level. Flossie M. Byrd. 
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Key Concept: The entire growth process is a dynamic quest for maturity. 


Objective: 


An understanding of the developing personality. 


Generalizations 


Each child comes into the world 
with a unique individuality, 


Each child has a tempo and a 
style of growth which is charac- 
teristic of his individuality. 


There are laws of sequence and 
maturation which account for 
general similarities and basic 
trends of development. 


The child grows as an integrated 
whole = all aspects of growth 
are interrelated. 


The growth process is sparked by 
an innate dynamic urge to reach 
maturity. 


Growth is a patterning process 
which organizes the individual 
and brings him toward a state of 
physical, mental, emotional], and 
social maturity. 


Experiences 


View two films dealing with indi- 
vidual differences. 


Part I - Each Child is Different. 
Part II -— Discovering Individual 
Differences. 


Use these films as a basis for the 
discussion of individual differences. 


Assist the school nurse in weighing 
and measuring primary school children. 


Weigh and measure the nursery school 
children and make plans to keep a 
record of their physical growth dur- 
ing the nursery school period. 


Secure a table of normal heights 
and weights for young children. 
Compare with those of the children 
weighed and measured by the class, 
In the light of previous class dis~ 
cussions, discuss the use and mis~ 
use of norms. (See Gesell ~ infant 
and Child in the Culture of Today, 
pps 68-72.) 


Diseuss other aspects of the growth 
process which are not so easily 
measured. 


Ask the school psychologist to 
discuss the measurement of mental 


development in young (pre-school) 
children. 


View the film strip titled, "Your 
Child's Intelligence." 


NOTE: The film strip may be purchased from NEA in Washington, D.C. for 
$7.00. This price includes a recording of the script. 
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Generalizations Experiences 


Since no two children grow at the Determine the meaning of the tern, 
same rate or in exactly the same "Intelligence Quotient." Discuss 
way, norms can be misleading. the value and the danger of using 


it as an indication of mental 
growth. Compare its significance 
as an indication of normal mental 
growth with the height-weight 
table as an indication of normal 
physical growth.* 


Each child's personality is a View and discuss two films which 
product of slow and gradual show the emerging personality 
growth. patterns of pre-school children. 
Personality patterns are influ- "The Terrible Twos - The Trusting 
enced by many factors. Threes." 

The most bewildering task for a "The Frustrating Fours - The Fas- 
young child is to discover his cinating Fives." 


own seif-identity and to relate 
his newly discovered self gatis- 
factorily to other people. 


Emotions are an integral part Prepare an age chart of personality 
of behavior patterns. characteristics of pre-school chil- 
dren. 


Emotions grow and mature in the 
same sense that perceptions, 
judgments, and concepts grow. 


Adults who understand and accept 
a child's immaturity are more 
capable of guiding him effectively. 


*Teachers wishing to update their own concepts of intelligence and per- 
sonality will find the following books heipful: 


"Productive Thinking in Education," edited by Aschner and Bish, 
National Education Association, 1201 Sixteenth Street, N.W., 
Washington, D.C. (paperback edition, $3.00). 


"Personality" by J. P. Guilford, McGraw-Hill, N.Y¥., $7.95. 


Note: The films mentioned can be secured from the Bureau of Community 
Mental Health Services, Department of Public Welfare, Harrisburg, 
Pennsyivania, 


Koy Concept: 


Objectives: 


Fr ak 


Food plays an important role in the growth process. 


An understanding of the nutritional needs of children. 


The ability to prepare and serve nutritious and attractive 
meals for pre-s<.acel children, 


The ability to assist children in the formation of desirable 


foed habits. 


The ability to make observations and keep records which will 
indicate the progress which the children are making, 


Generalizations 


Learning to eat and enjoy a variety 
of nutritious foods is an important 
part of a child's development. 


The formation of whoiesame atti- 
tudes toward food begins during 
infancy. 


Lasting food habits are formed 
during the pre-school years. 


Food habits are influenced by 
many factors. 


Experiences 


Observe the eating habits of a 
group of children in the school 
lun 1 program of a primary school. 
Use an observatior .:heet for each 
child observed. U.scuss the obser~ 
vations in class and identify the 
diiferences found in the food 
havits of the children. Classify 
the habits observed as desirable 

or undesirable from the standpoint 
of the children's health and growth. 
Encourage pupils to generalize con- 
cerning the formation of food 
habits. 


View a film such as, "Babies Like 
to Eat," which will summarize the 
feeding of infants and provide a 
background of work with pre- 
school children. 


Discus. the factors which influ- 
ence children's food habits. 
Decide how pre~school children 
can be encouraged to form desir— 
able habits. Use these sugges~ 
tions as a guide for nursery 
school procedure. 
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Generalizations 


Children's meals must be care- 
fully planned to include all the 
nutrients needed for health and 
growth. 


Meals for cnildren should be 
simple, nutritious, attractive, 
and carefully planned, 


Mealtime can be a happy experi- 
ence for children. 


Making it possible for children 
to participate in the serving 

and clearing away of meals in- 
creases their interest in food 
and their sense of responsibility. 


Experiences 


Review the nutrients which are 
necessary for health and growth. 
Develop a "pattern" for a pre- 
school child's daily meals simi- 
lar to the Type-A pattern for 
school lunches. Using the pattern 
as a guide, plan meals for pre- 
school children. Actually prepare 
and serve the noon meal for pre- 
school children over a period of 
several weeks. (The amount of 
training given in actual food 
preparation prior to the prepara~ 
tion of meais for the children 
will depend on the background of 
the trainees.) 


Trainees can take turns eating 
with the children at their small 
tables, “Adventuring in Home 
Living" by Hatcher and Andrews, 
Book II, pages 474-489, provides 
many suggestions for helping chil- 
dren with eating problens. 


Plan ways in which children in the 
nursery school can participate in 
the serving and clearing away of 
mealse 


Develop a method of recording 
observations concerning the chil- 
dren's focd habits. Use these 
records as a basis for determining 
corrective procedures and for eval~ 
uating progress. 


NOTE: ‘The film, "Babies like to Bai" can be obtained from the National 
Dairy Council in Chicago or from any of its local branches. 


Key Concept: Effective guidance of children's behavior helps them to 
‘move forward toward social maturity. 


Objectives: 


The ability to guide the behavior of children in ways which 
enable them to maintain their self-respect and move forward 
in their quest for social maturity. 


The ability to discriminate between acceptable and unaccept- 
able patterns of behavior - and to help the child learn to 


discriminate. 


The ability to set limits for children's behavior and enforce 
them in those situations where they are too immature to judge 
the consequences of their own behavior. 


Generalizations 


Adults differ in the way in which 


they guide children's behavior. 


Teachers guide behavior in many 
subtle ways. 


Understanding the reason for 
misbehavior helps adults deal 
with it more effectively. 


Effective guidance helrs the 
child establish a value struc- 
ture which serves as a guide to 
his owm self-control, 


Effective guidance helps the 
child develop and maintain his 
self-respect. 


Experiences 


Discuss various ways in which 
members of the class have seen 
adults give direction to chil- 
dren's behavior. Role-playing 
of several situations might be 
=sed to stimulate discussion. 
The film, "Preface to a Life," 
shows a contrast between demo- 
cratic and autocratic tech- 
niques. Discuss the difference. 


View again the film, "Skippy and 
the Three R's." This time, focus 
attention on the teacher. Try to 
analyze the various ways in which 
she gave direction to the children's 
behavior. 


Make some generalizations con- 
cerning the effective guidance 
of children's behavior. 
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Generalizations 


Action is often more effective 
than words, 


Words have power in the guidance 
of behavior only if they are 
skillfully used and adapted to 
the tempo of the child's mind. 


Positive suggestions are more 
effective than negative ones. 


Words are of little use when a 
child is emotionally disturbed. 
Words can be used to give en- 
couragement. 


It is easier for a child to 
accept limits and restrictions 
which are consistently enforced 
by all adults concerned. 


Children accept guidance more 
readily from adults wham they 
respect, 


Children learn to accept limits 
and restrictions just as adults 
learn to accept regulations and 
Lawse 


Once a direction has been given 
it should be complied with, or a 
fr" low-up suggestion should be 
made.e 


Discipline should never be admin- 
istered in a vicious or hostile 
manner. 


A child should never have occasion 
to doubt that he is loved and 
respected even tiuough his behavior 
is not approved. 


Experiences 


Discuss the use of words in guid- 
ing behavior. Describe specific 
situations and decide how words 
might be used to guide behavior 
in these circumstances. 


View the film, "Helping a Child 
Accept the Dos and Don'ts." 


Use situations which occur in the 
nursery school as @ basis for 
class discussion and evaluation. 


Discuss punishment and decide on 
criteria which might be used to 
decide whether a certain type of 
punishment is desirable or un- 
desirable, Use the criteria set 
up by the class to evaluate the 
followings 


physical punishment 
humiliation 

praise 

rewards 

threats 

natural consequences 
isolation 

removal of privileges 


a 
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NOTE: 


The films, "Preface to a life," "Skippy and the Three R's," and 
"Helping a Child Accept the Do's and Don'ts," may be secured from 
the Bureau of Community Mental Health Services, Department of Public 
Welfare, Harrisburg, Pennsylvania. 


The filmstrip, "Your Child and Discipline," including narration, 
may be secured from National Education Association, 1201 Sixteenth 
Street, N.W., Washington, D.C. (Price $7.00 - Order stock number 
3886-11710). 


may also be secured from the same source in packages of 35 for 
$1.00. (Order stock number 382-12708). 


7 A pamphlet, "Your Child and Discipline," by Dreikurs and Soltz, 
Reference Books 


Children: The Challenge by Rudolph Dreikurs and Vicki Soltz. 
1964. Meredith Press. 
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| Key Concept: Effective child guidance requires harmonious teamwork on the 
= part of all people concerned, 


Objectives: 


An appreciation of the importance of teamwork in the guidance 
of the growth process. 


ee etre sees & 


The ability to plan cooperatively with others. 


A willingness to understand and accept common goais in child 


i 
| guidance. 
a | The ability to work harmoniously with others in the attain- 
ment of common goals, 
& the ability to communicate meaningfully with other members of 
e the child guidance tean, 
fl 
, Generalizations | Experiences 
a A chiid's development is facili- Use the establishment of a nursery 
J tated when all those concerned school as an experience in teacher- 
ae | with his guidance have common pupil planning. An approach of this 
a goals and work together as a sort is suggested in "Adventuring in 
teams Home Living," Book II, by Hatcher and 
¥ Andrews. If the nursery school 


is already in operation, involve the 
nursery school teacher in the plan- 
ning sessionse View the filn, 
"Family Circles,” which points up 
the need for home and school cooper~ 
tion, =— and plan ways in which the 
nursery school parents can partici- 
pate in this experience. Invite 
some parents to participate in the 
planning sessions. 
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Cooperative planning is one way Summarize the cooperative planning 
of developing a spirit of tean- by generalizing concerning the value 
work. of cooperative planning as a tech- 


nique in human relations. 
Bu interest in a project. 


Participation in planning develops 
an awareness of problems and 
objectives, 


Participation in planning develops 
a sense of responsibility for the 
success of the project. 
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Generalizations Experience 


An understanding of other people's Use the training film, "Role Play- 


viewpoints is conducive to harmony ing in Human Relations Training - 
in human relations. How to Do it." 


Use role-playing as a teaching 
Role-playing is a technique which technique at an appropriate time 
ean be used to increase our under- during the training course. The 
standing of others. movie will be more effective if 
it is shown immediately preceding 
the role-playing experience. 


Communication with other people is Use a training film such as, "Let's 


an important part of working Discuss It," to focus attention on 
together. ways to improve discussion tech~ 


niques. Use the information or 

suggestions in the film to form- 
Group discussion is a valuable late a guide for class discussions. 
form of communication, 

Select an appropriate subject for 

class discussion and try to make 

use of the suggestions in the film. 


Decide on various ways to commni- 
cate with the parents of the nurs- 
ery school children. Carry out 

these ideas throughout the course. 


Written records provide (1) a means Develop a plan for nursery school 


of communication, and (2) form a record keeping which will serve as 
basis for evaluation of a child's a means of communication for mem- 
progress. bers of the class, - and also pro- 


vide a basis for the evaluation of 
each child's progress. 


Objectivity is an important con- Practice writing brief objective 
sideration when reporting nursery anecdotal reports of incidents 
school observations, occurring in the nursery school. 


Use these as the basis for class 
discussion and evaluation. 


NOTE: The films mentioned in this section may be secured from the Bureau 
of Commmity Mental Health Services, Department of Fublic Welfare, 
Harrisburg, Pennsylvania. 


-27- 


au 
a 
r | 
e | 
| 
i 
= 


caaret Me bh ates hes 
oe 


6 Bales TORT . ORE 
a 


cae 3 +13 
ere e 
= men eeereteien - O. 


nats st, wd 
seme aan me 


ieee angie wets gh tre " . st Lh a ta Lal Bo ON Nk Ae Ley 
ed A ie a a 
« oe ee ge VE a tn ine I nee - 


Key Concept: Play helps a child move toward his full potential. 


Objectives: 


An understanding of the role of play in the total growth 


process. 


The ability to select play materials suited to the age, 
interests, and ability levels of the children concerned. 


The ability to improvise play materials from inexpensive 


commonplace articles, 


The ability to set the stage and supervise creative play 


experiences. 


An understanding of the proper care of various play 


materials, 


a The ability to secure the cooperation of the children in 
caring for their play materials. 


Generalizations 


Through play, a child discovers 
his senses and his muscles. 


Given proper materials and guid- 
ance, a child will work hard to 
improve his ability. 


Pre-school children need many 
opportunities for free play. 


Safety is an important considera~ 
tion in the selection of toys. 


There should be little adult 
interference with play. 


Pre-school children are in the 
large muscle stage of develop~ 
ment and require vigorous body 
activity. 


Experiences 


Discuss the various types of 
play such as: 
Block play 
Dramatic play 
Manipulative play 
Outdoor play 
Creative play. 


Develop criteria to be used in 
selecting toys and play materials 
for the nursery school, If the 
nursery school is not already 
equipped = plan the play materials 
needed. If it is already equipped ~ 
plan to add some new items specially 
planned by the group of trainees, 
The Pre-School Guide published by 
the Colorado Future Homemakers will 
be extremely helpful. 


Prepare some improvised toys and 
play materials. Arrange an exhibit 
for a P.T.A. ~ or some other place 
where they may be seen by parents. 


— 


Generalizations 


Through play, children learn to 
cope with their environment. 


If a child's introduction to 
stories and books is a happy 
one, he will be better pre~ 
pared for future learning 
experiences. 


Creative art experiences are 
of great importance to the 
development of pre-school 
children. 


The process is more important 
than the product in the develop- 
ment of the child. 


Adult standards and ideas should 
not be imposed on the child. 


Experiences 


Formulate a guide for trainees 


to use when guiding play activi- 
ties in the nursery school. 


Visit the chiidren's department 
of a public library and ask the 
children's librariah to discuss 
the selection of books for chil~ 
dren. 


Arrange for a skillful story 
teller to present a demonstra~ 
tion of story telling for the 
classe 


Have members of the group prepare 
simple stories and practice tell- 
ing them to other members of the 
classe 


Select suitable books for the 
nursery school. 


Provide an opportunity for the 
trainees to become familiar with 
the art activities commonly used 
in a nursery school such as: 


) easel 

painting ) finger 
) sponge 
) clay 

modeling ) dough 

cutting 

pasting 

crayons 

sand 

water 

snow 

flannel board 


Assemble and prepare art materials 
for use in the nursery school. 
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Generalizations Experiences 


i 
| 
| 
= | more aware of the world around for nursery school children and 
| 
j 
| 


| Children can be helped to become Plan science experiences suitable 
4 them. carry them out. 
a | Plan a field trip for the older 
; nursery school children. 
q Music activities provide a crea~ Practice and carry out musical 
: tive outlet for pre-school chil- and rhythmic experiences suitable 
Zl dren. for pre-school children. 
id 
| Excellent Reference: 


Pre-School Guide published by the Colorado Association of Future 
Homemakers of America, 510 State Office Building, Denver, Colorado, 
80203. Price $2.50 plus postage. 


a This book contains many illustrations of play equipment which can 
a be constructed in the school shop o: the home workshop, 
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Key Concept: Retarded children can be helped to grow towerd their 
fullest potential by proper care and guidance. 


Objectives: 


An understanding of the nature of retardation. 


An awareness of the special needs and problems of the 


retarded child, 


A willingness to respect retarded children as individuals. 


The recognition that helping retarded children attain 
happiness and further vheir development is a uniquely 


satisfying experience. 


Generalizations 


The development of retarded chil~ 
dren has been slowed down or 
arrested because of genetic or 
environmental factors. 


There are many levels of retarda- 
tion. 


Classification of retarded children 
is difficult. 


It is important that retarded 
children be respected as individ- 
vals. 


Most retarded children can be 
helped to develop independence 
in caring for the.selves. 


Each retarded child has a unique 
pattern of growth. Growth in all 
areas is not necessarily consist- 
ent. 


Experiences 


Observe children in special edu- 
cation classes for (1) the edu- 
cable retarded and (2) the train- 
able retarded. If possible, 
arrange a field trip to an insti- 


tution caring for the totally 
dependent mentally retarded. 


Discuss the observations in 
class and formulate the char- 
scteristics of the educable, 

the trainable, and the dependent, 


An outstanding member of the class 
(or the teacher) might give a book 
review of "The Child Who Never 
Grew" by Pearl Buck. 


If possible, arrange for the 
trainees to have a part of their 
laboratory experience with chil- 
dyen in a school or institution 
caring for retarded children. 
This is especially important if 
there are many job openings in 
this type of work for the gradu- 
ates, 


Dae 


Generalizations Experiences 


Each child's level of developmen. 

. must be carefully observed for 

| pressure to learn when applied too 
7 early leads to failure, and failure 
lessens the child's desire to learn 
the task when he is ready. 


Observation of the child's play 
will usually reveal those areas 
in which he is ready to grow. 


Retarded children have a slower 
rate of development, but the 

| sequenve of development is similar 
: te that of normal children. 

I 

| 
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Retarded children require many suc- A part-time job caring for a 

cessful repetitions in order to retarded child in a home in the 

acquire basic skills of self-help. community would be an excellent 
supplemental experience for a 
trainee. 
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The retarded child requires more 
encouragement and recognition of 
his achievements than the average 
child. 


Suecess is more likely if only one 
skill is stressed at a time. 


Complexity of any kind overwhelms 
the retarded child and may result 
in a complete loss of interest in 
learning, 


Concentrating on strengths promote 
growth - calling attention to weak- 
nesses retards growth. 


Individuals concerned with the care 
of retarded children must be unusually 
patient, calm, and pleasant. 
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Generalizations 


Habits are more easily learned 
if the child feels some need 
for learning the habit. 


Retarded children generally have 
very short spans of interest. 


Drill periods should be short, and 
repeated at frequent intervals. 


Talking in simple statements to the 
chitd while he is practicing will 
facilitate learninz. 


Retarded children have difficulty in 
transferring learning from one 
situation to ancther. 


Gont-olling the behavior of re- 
tarded children requires special 
considerations, 


References for Teacher and Trainees: 


The Child Who Never Grow. 
1950. 


Play Activities for the Retarded Child. 
New York. 1961 


Abingdon Press, 


Child in the Shadow. 
Lippincott, 


Bugic Lessons for Retarded Children. 


New York, 1965. 


Retarded Children Can Be Helped. May A. Pines. 
1957. 


fne., Great Neck, New York. 


Pearl S. Buck. 


Experiences 


The book, "You and Your Retarded 
Child" by Kirk, Karnes, and Kirk, 
will provide a wealth of material 
which can serve as a basis for 

class discussions and activities. 


Any of the films listed at the 
end of this unit may be used, 
especially if there is little 
opportunity for actuai sxperi- 
ence with retarded children. 


John Day, New York. 


Bernice Carlson. 


Edward L, French and J, Clifford Scout. 
Philadelphia. 1960. 


Lucy Hamilton. John Day, 


Channel Press, 


asSe S 


Films: 


The following films may be secured from the Bureau of Commmnity 
Mental Health Services, Departient of Public Welfare, Harrisburg, 
Pennsylvania. 


the Shadow. Shows the program for diagnosing and training 
retarded children in Colerado. 


Eternal Children. A descriptive film covering the nature and 
needs of retarded children from "basket" cl.ild to moron. 


Forget Not These Children. A color film which shows what one 
state is doing to help retarded children become useful members 
of avciety. 


Qne Small Candle. A color film showing examination, diagnosis, 
and education of retarded children. 4 


Children Limited, A color film showing many children with a 
variety of causes of arrested mental growth. Suggests the need 
for special care and training, 
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.. Key Concept: Children with certain physical handicaps require le 
care. 


Objectives: 


An understanding of the various types of physical handicaps 
which require special care. 


Generalizations Experiences 
Aside from their handicaps, physi- Discuss the common physical 
cally handicapped children are handicaps such ass 
F normal children. Blindness 
Deafness 
Cerebral-—palsy 
Muscular dystrophy 
Specialized care can help the Review of the books, "Karen," 
physically handicapped child and "With Love from Karen," by 
become a more self-sufficient Marie Killilea will increase 
individual, understanding of cerebral- 
palsy. 


Arrange field trips to special 
school classes or institutions 
caring for physically handicapped 
children. Ask individuals con- 
nected with these institutions - 
or associations such as the 
Cerebral Palsy Association, to 
talk to the class concerning the 
care of these children. 


References: 


"Karen" and "With Love f from Karen Karen" by Marie Killilea. Prentice 
Hall, New York. 
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Key Concept: Concern for the saisty of children is a prime responsi~ 
bility of the Child Care Ais. 


Objectives: 


The ability to recognize safety hazards. 


The ability to decide on a proper course of action in an 


emergency. 


The ability to apply simple first aid treatmenvs. 


The ability to help children acquire a concern for their 


own safety. 


Generalizations 
Many accidents can be prevented. 


Emergencies call for prompt 
effective action. 


Fire is a prime killer of 
children. 


Experiences 


List the major safety hazards and 
decide on preventive action. 


Use newspaper clippings to focus 
attention of trainees on hazards 
te child safety. 


Arrange bulletin boards and 
exhibits which emphasize important 
points. 


Formate a course of action to 
be followed in common emergencies. 


Ask the school nurse to demonstrate 
effective first aid measures for 
minor injuries. 


View a film (or films) which deal 
with fire. The "Educators Guide 
to Free Films” will list many 
excellent films which are avail~ 
able from "The Underwriters” or 
the various insurance conpanies. 


Have practice fire drills in the 
nursery school. 
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7s Generalizations Experiences 


Plan a course of action for 


dealing with a fire emergency 
in a private home. 


Collect newspaper clippings con~ 
cerning fires in which children 
have perished and use them as 
the basis for discussion and 

for bulletin board arrangements. 


As children grow toward maturity, Discuss ways in which the nursery 
they can acquire a concern for school experience can help a child 
their own safety. begin tos®ssume responsibility for 


his own safety. 


References 


by Morris Fishbein, M.D. Henry Holt and Co., New York. 1958. 
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FACILITIES AND EQUIPMENT 


The essential facilities and equipment are: 


A classroom or discussion center with movable tables, chairs, 
chalkboard, reference books, and other teaching aids. If the 
discussion area can not be darkened for the showing of films 
and film strips, an additional room should be available for 
this purpose. Audio-visual equipment should be available. 


A child study laboratory large enough to accommodate a 
minimum of 12 children. It should be equinre2 as roilows: 


a facilities for indoor and outdoor play where 
the trainees may, under the supervision of a 
professional teacher; 


guide children during play activities. 


supervise children during mealtime, rest 
periods, and toileting. 


supervise creative activities such as 
painting, clay modeling, music, and 
puppetry. 

help children develop desirable 
habits of caring for clothing and 
play materials, 


be. facilities for observation, preferably an obser- 
vation booth with a one-way window or screen. 


Ce provision for trainees to assist in the keeping of 
records pertaining to the development of childrens 


d. kitchen facilities in which meals and snacks for 
the children can be prepared by the trainees. 


Guidelines for planning, equipping, and staffing a child care 
laboratory will be found on the following pages. 
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GUIDELINES FOR PLANNING, EQUIPPING, AND STAFFING 
A CHILD CARE LABORATORY* 


Indoor Play Area ~ 4 Trainees 


General Suggestions 
« 35 to 50 square feet per child 


« A warm floor is desirable. In 
new buildings, radiant heating 
should be considered. Old 
buildings may need to use 
carpeting. 


Tables and chairs should be 
child-size. Trapezoidal tables 
make varied arrangements possi- 
ble. Stacking chairs are more 
easily stored. 


Plenty of open shelving at 
low heights is desirable. 


*#Adapted and expanded from 
"Guidelines for Planning and 
Equipping a Child Care Instruc-- 
tion Laboratory," prepared by 
Ata Lee of DHEW for the National 
Seminar on Home Economics Edu- 
cation, Columbus, Ohio, 

March 28-30, 1966. 


Specific Suggestions 


Consideration should be given 
to equipment for each of the 
following activities: 


. Art activities - 
2 easels 
1 table with 4 chairs 
Display space 
Storage space for paints, 
crayons, modeliug clay, 
paste, etc. 


+ Science activities - 
ea 
Shelving for science mate- _ 


« Quiet activities - 
Carpeting is desirable 
Shelves for books 
Record player 
Puzzles and hand manipu- 

lative toys 
2 tables with & chairs 


« Housekeeping activities - 
l table with 4 chairs 
Play table with chairs 
Dolls and doll clothing 
Child-size kitchen equipment 
Cupboard for play dishes 
Doll bed 
Child's rocker 
Iron and ironing board 
Dress-up clothes 
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Indoor Play Area (Continued) 


» Block activities - 

Preferably located near 
door to outside play area 
so that large blocks may 
be used in both areas. 

Large hollow blocks 
should be provided. Small 
poards for building. 

Various accessories such 
as animals, soldiers, 
tractors, trucks, traffic 
lights, etce 


. Oven space activities - 
Open uncluttered space 
shovid be provided for group 
play wich requires movement. 


Se tne —— ee 
cS 


Outdoor Play Area - The same 4 trainees who conducted the indoor play 
activity will move outdoors with the children. The 
observers will also move outdoors to continue their 


observation. 


General Suggestions 


Located where it gets sunlight 
during morning hours. 


« Fenced or inclosed for safety. 
Fencing can be concealed by 
shrubbery. 


Hard smooth surface over part 
of the area is desirable. 


Roof over part of area is 
desirable. 


° 


Large enough to permit varied 
activities. 


* 


play. 
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Landscaped to stimulate creative 


Specific Suggestions 


Jungle gym 

See-saws 

Boards and saw horses 
Large wooden boxes 
Hollow blocks 


If space permits - 


Play-house large enough for 
three or four children to get 
inside. 

Flower garden. 

Vegetable garden. 


Pacilities for animals such as 
rabbits, chickens, etc. 


where 


Toilet Area and Related Storage - 1 Trainee 


General Suggestions Specific Suggestions 

- Should be located so that it 
is accessible to both indoor 
and outdoor play area, 


- Individual cubicles for 
storage of children's belong- 
ings such as soap, wash 
cloths, comb, etc., as well 

« Should be Located near entrance. as outer clothing and boots. 

« Equipment should be child-size. - First-aid equipment should be 
accessible. 

- Should meet state requirements 

for nursery or pre~kindergarten 

schoolse 


Rest Area 


General Suggestions Specific Suggestions 
- All-day schools should pro- 
vide a folding or stack cot 
and blanket for each child. 


- Part-day schools may find 
washable individual floor 
rugs satisfactory for the 
short rest period before 
lunch. 


- Indoor play space may be 
utilized for rest periods. 
In ali-day schools it should 
be possible to partially 
darken the room. 


ei, 
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Observation Area 


General Suggestions Srecific Suggestions 
e« Should be located where observ~ - Four to six chairs, preferably 
ers can have a view of indoor of stacking va>isty. 


play area and toilet area, 
- Shelf in front of chairs for 


2 Adequate ventilation should be note-taking. 
provided. 
- Shielded from pupil view by 
- Can double as storage area one-way mirror glass. 
when nursery school is not in 
operation. - A sound system should be con- 
Sidered to pick up conversation 
in play area. 
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Workshop Area - 4, Trainees 


General Suggestions Svecific Suggestions 


A workshop area should be pro- Table and chairs. 


vides where trainees can: 


Automatic washer and dryer. 


’ « Co .truct, launder, and 
’ rep: .r the clothing of 
nurs¢ 7 school children. 


Constru: . 1d repair play 
equipmen. - ‘ materials for Storage for clothing repair 
the nurse:: - ‘ool. articles, and bulletin board 
supplies, 


Sink for hand laundering. 


Ironing beard and iron. 


- Prepare buli.’... boards, 
exhibits and ma. ‘als for 
parent education. 


~ 


Flan.:el Board. 


; Food Preparation Area - 3-4 Trainees 


The 4 trainees who had charge of the play 
activities will eat with the children. 


General Suggestions Specific Suggestions 
. Should be located adjacent to . Surface cooking units and oven. 
the indoor play area which will (One home-size range with 4 
double as dining space. surface units and double oven 


will suffice.) 


The child-size tables and chairs 
used for play activities may be 
used for dining. 


The child-size tables and chairs 
used for play activities may be 
used for dining, 


Refrigerator. 


ca Ce ee ee ee ee ee ed ts siete pat tee 


Frozen food storage. 


Double bowl. sink. 
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Dishwasher. 

e The kitchen should be equipped (Home type should be satis- 
for the preparation and serving factory for small nursery 
of the noon-day meal for the schools. ) 
nursery school children and the 
trainees who will eat with then. - Storage for dishes, cutlery, 


glassware, cooking utensils, 
and supplies, 


. Storage for staple foods. 
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PLAY HOUSE AREA 


SINK & COUNTERS 
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FLOOR PLAN 
CHILD DEVELOPMENT CENTER 


APPENDIX 
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FOOD 3S PREPARED IN OTHER 
FACILITIES AND DELIVERED BY CART 


Drawing of Nursery School Suite in 
Westinghouse High School, Pittsburgh 


7 a DOWN 
OUTSIDE PLAY AREA 


A TACKBOARE 
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ONE WAY MIRROR GLASS 


REST AREA 
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rast wae wax I feel ahout chtldren: 
feed ezek sentence carefully. 
E? the sentence tells the wey you feel... 
ie& any time - write I in the blank 
Pert of the time - write 2 in the blank 
Ret? of the time ~ write 3 im the blank 
& Igé of the time- write 4 in the blank 
Sit of the time - write 5 In the blenk 
2, Sher FE wore with children, F feel thet they umierstand ne 
aS i WMerstent then 
2o 1 Zest thei extidren de whet F expect them fo. 
Se EF wish citteer weld ack more like adults. 
Ze = Zest sesp ant comfortable when I am working with chitdren. 
Se f Zeck tet F cam lister fc childrem amd talk with children, 
& = feck ££ is imortent te listen te children, 
Ge + Zeek thet FE cam teke cere of most children's croplens, 


ES. + scat thet there is nothing like 2 good sranicine to get 
resiits. 
Pist TE Ste E tmow about childrens 


seaeé each af these sentences carefully, Urite 
che zee thet you think fits the sentence in the 
Gis. 


2, (£2 ?ceer setdem cher with cther children or shere toys with other 
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See tece leer he some af this auestiommeire and directicns for 
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10. 


The best time to stert to teach a baby to use the toilet is 
when he is about months old. 


A child will usually ask to go to the bathroas or will go himself 
wnen he is about years old. 


Usually a baby will stop using a bottle when he is year 
old, and should stop by the time he is ° 


Eost children up to the ase need to sleep in the 
afternoon and also need to sleep 12 hours at nicht. 


Host children between ages and will probably 
not sleep in the afternoon but shouid rest. 


I would expect a ocaby as old as months to cry often 
when he is bie to do erat he wants to do. 


A yeer old child can understand cunisiment for urone 
doing while diversion wcrks better with younger children. 


Most children are not ready to learn to read or write before trer 
are years old, 


Kost children can dress thexselves by the time the~ are 
years old. 


PART Lit Things i know or can do in taking cere of childrens: 


Below is a list of things you know or can do in 

taking care of children, Hate your kncwledse or 

ability by writing A, B, CG, D, or 3 in the blenk, 
A ~ exrellent 


1. Telling stories to chiicren. 

2. Playine games with little children. 
3. Singine simple sonzs. 

4. Correcting children. 


5. what to expect fram children of diiferent ages, 
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6 arranzing 2 schedule or routine for ci ithe, 
7. Guicine nley. 


S. Enowins how to take care of = child who 3s tort, 


9. fLookins for sisens of Jiness tn 2 oH, 
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By the time a child yeaches school (5 or 6 
years of age) his wys of thinking and work- 
ing are basically ‘.ormed. 


their early years tend to remain so as adults. 


Very little learning tekes place during the 
pre-school years because the child is too 
izzature. 


it is difficult to measure meen ecrowth 
precisely because of its mry variations. 


Babies are very much alike at birth — the 
differences which become arparent as they 
mature are due entirely to enviromental 
Zactorse 


Directions for scoring: 


1. Hark statements 1, 4, 6, 7, and 9 as positive (true) stete- 
ments on your key copy. Mark stctements 2, 3, 5, 3, and 10 
as negative (untrue) stetements on your key copy. 


2. On positive stutenents cive 10 points for each "2" in the 
Agree colum and 5 points for each "L" in the 4eree colum, 

3. On negative statements give 1C points for each "27 in the 
Disagree colum and 5 points for eech *i™ in the Disacree 


colmzm. 


. Give no score for question marks. 
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WHAT WOULD YOU SAY? 
(A means of evaluating pupil concepts) 


One Pennsylvania teacher devised a quick and subtle way to 
evaluate pupil concepts. She merely described a simple situation 
and asked the pupils what they would say to the child involved. 
Their responses were then placed on the blackboard (without names) 


and used as the basis for class discussion. 


Following is a sampling of some responses which revealed some 
very inadequate concepts concerning the nature of a two year old: 


The situation: 


Johnny (age 2-1/2) was so busy playing he forgot to go to 
the toilet. Now his pants are wet and there is a puddle on the 
floor where he was playing, WHAT WOULD YOU SAY TO JOHNNY? 


"Johnny be a good boy and try to make it next time." 


"Oh, Johnny, you were working so hard that you forgot 
to go to the bathroom! Try and remember next time. 
You're getting to be a big boy now!" 


"Johnny, you should have gone to the bathroom. Now go 
and change, and then clean it up." 


"Don't be ashamed. All little ones do it." 


"That's all right, Johnny, I'11 clean it up." 


"J would ask him to try and be careful, and I would say 
that he should not play unless he knows when to stop." 


"I would say, Johnny, why didn't you tell me so that I 
could have taken you to the bathroom? The next time 


you tell me." 


"I would say to Johnny that he is a big boy - and big 
boys don't do that. Tell me next time." 


A device of this sort cau serve not only to evaluate the 
level of pupil concept formation, but also as an ideal 
starting point for developing a concept of what can be 
expected of a two-year oid child. 


NOTE: 


- 51 ~- 


ee 


SUPPLEMENTAL BIBLIOGRAPHY 


For Teachers; 


Christianson, Helen W., Mary M. Rodgers, and Blanche A. Ludlum. 


The Nursery School, Adventure in Living and Learning. Houghton 
Mifflin Company, 1961. 


Hartley, Ruth E., Lawrence Frank, and Robert 4. Goldenson. 
Understanding Children's Play, Columbia University Press, New 
York. 1952. 


E! Langford, Louise M, Guidance of the Young Child. John Wiley 
and Sons, Inc., New York. 1960. 


Pitcher, Evelyn G., and Louise Bates Ames. The Guidance Nursery 
School. Harper and Row. New York. 1964. 


> 


Planning Functional Facilities for Home Sconomics Education. 
OQE-83015 Special Publication No. 12, U.S. Department of Health, 
Education and Welfare, Office of Education, Washington, D.C, 


i Read, Katherine H. The Nursery School, A Human Relationships 
Laboratory. W. B. Saunders, Philadelphia. 1966. 


Resource Materials for the Playschool. State of New Jersey, 
Department of Education, Vocational Division, Trenton, New Jersey. 


1965. 


Todd, Vivian E., and Helen Hefferman. The Years Before School. 
The Macmillan Company, New York. 1964. 


Earning Program, Home Economics Education, University of Kentucky, 
Lexington, Kentucky. 1965. 


Weisdorf, Pearl S, "A Comparison of Two, Three, and Five Days of 
Nursery School." Young Children. Volume XXI, No. 1, October, 1965. 
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i (? Suggested Guide - Training Program for Child Care Aides. Wage 
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PPpe 24-29. 


For Students? 


1 Brisbane, Holly, and A, P, Riker, The Developing Child, Bernett 
Publishing Company, Peoria, Dllinois, 1965. 


Food for Groups of Young Children Cared for During the Day. Helen M, 
Hille, Institutional Nutrition Consultant, U.S. Department of Health, 


Education, and Welfare, Social Security Administration, U.S, Children's 
Bureau. $,.25. 
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Jenkins, Gladys G., Helen S. Shacter, and William W. Bauer. 
These Are Your Children. Scott, Foresman, and Company, Fair 
Lawn, New Jersey. 3rd Edition. 1966. 


Smart, Mollie S. and Russell C. Living and Learning with Children. 
Lippincott. Philadelphia. 1962. 


LIST OF FIRMS DEALING IN 
TOYS AND EQUIPMENT 


If suitable toys and equipment can not be purchased locally, 
catalogues for such supplies may be secured from the following companies: 


Childcraft Equipment Company, Inc. 
155 East 23rd Street 
New York 10, New York 


Cammmity Playthings 
Rifton, New York 


Creative Playthings, Inc. 
Princeton Road 
Cranbury, New Jersey 


Holbrook Wood Products Company 
Coldwater, Michigan 


Kurtz Brothers School Supplies 
Clearfield, Pennsylvania 

or 
1001 Cassatt Road 


Berwyn, Pennsylvania 


New Method Book Bindery, Inc. 
Vandalia Road 
Jacksonville, Illinois 62650 


Seaver Toy Company 
3050 North Lima 
Burbank, California 


R. H. Stone Products 
18279 Livernois 
Detroit, Michigan 


ADDRESSSS AKD PUBLICATIONS OF ORGANIZATIONS 


: Association for Childhood Education international 
Zz 3615 Wisconsin Avenue, N.i. 
Washington, D. C. 
(Publishes the magazine, "Childhood Education.") 


Feelings and Learnings, 1965 25.95 


National Association for the Education of Young Children 
3700 Massachusetts Avenue, NW. 
Washington, D. C. 20016 

(Publishes the magazine, "Young Children.") 
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This organization has a Publications Office at 10) East 25th Street, 
New York, Sew York 10010. The following publications are available from 


this address: 
7 
#100 Essentials of Nursery Educ2tion #275 
by Chittenden, Yurphy, and Williams 
z #I0L Let's Play Oatdoors $.50 


by Katherine H, fead 


z #7102 Hursery School Settings ~- Invitation to 
| Bhat? 3.50 
a by Avelyn Seyer 
5 #103 Sci2nce Experiences for Rursery School 
Children 
by Dorothy Haupt 

! #104 Sharine - A Yew Level in Teacher-Parent 
Ft Relationships 5.50 
i by Svelyn Beyer 


t 
pa «#105 Water, Sand and Mud as Play Materials 2.50 
| by Friedzan et al 


#102 Some ways of Distinguishing a Good School 
or Center for Youne Children 


(Min‘me Order 25 copies 32.50) $1.50 
- : #106 hat Does the fiursery School Teacher 231.00 
; Teach? 


by Elizabeth Tarnay 


#107 What is Music for Young Children? $275 
by Setty Jensen Jones 


#109 Play Parks 9075 
by Lady Allen of Hurtwood 


#111 Space for Play: The Youngest Children 92000 
by Lady Allen of Hurtwood 


National Committee for the Day Care of Children, Inc. 
44 East 23rd Street 
New York, New York 
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Commonwealth of Pennsylvania 
DEPARTHINT OF PUBLIC INSTRUCTION 
BUREAU OF TEACHER EDUCATION 


Box 911, Harrisburg 


COMPREHENSIVE CERTIFICATION OF 
TEACHERS OF NURSERY SCHOOLS; OR 
CHILD CARE AND DEVELOPMENT IN 
CHILD DEVELOPMENT LABORATORIES IN 
SECONDARY SCHOOLS INCLUDING 
VOCATIONAL SCHOOLS 


I. BASIC REGULATIONS* 


A. Graduation ¥ - See Basic Regulations 
B. Citizenship, Character, etc. - See Basic Regulations 
C. General Education - See Basic Regulations (60 semester hours) 
D. Professional Education - See Basic Regulations (18 semester hours) 


Ii. REGULATIONS GOVERNING THE ISSUE OF NEW CERTIFICATES 


A. A certificate of standard grade valid for teaching in the elementary curriculum or home 
economics may be extended to include teaching in the nursery school upon the completion 
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9/65 


a minimum of 180 clock hours. 


SERNOGES DESERTS 


and coomersiaerm im the mreverction af this publicéion. 


Ses, Tetresime Secs, Gexketor Senior Hie Schcolk 
rs, Keriem Gitlesuie, Centrei Lazerne County doint 


Pps Sen 


ir. Farsi EL Eeteher, Srofessar, Home Seanomics Sducation, 
tee Femosyiverta Stete University 


¥. teuter ELEL, City Sunersisor of Home Se momies 
Bime=ttor, rhtisdeircria City Sehools 


S_ isttter democe®ian, Meyers Eich School, “tikes-Jarre 


2iss Irece S&. Ecbermté, City Saperviser af Howe =conamics 
Simceiion, Fittshurck City Schools 


ir, ines E, Horse, Frefessor, Child Develonment and 
Seniiy sel=ttorstirs, The Pemisyivwamiza Stete University 


Ses, Grace Friti=cs, Eeyers Hick School, wilkes-Herre 

Ses. Herr Fistam, Cotlece Misericardiz, alias 

Be, Vermem Sticids, Good, Eone & Associstes, Harrisbure 

Miss fettesime &, Stcokstery, Director, Nursery Schools, 
The Famspiveris Stzke University 

Reraramsm personel responsible fer this publications 

Bese lie Hetmwalcd, Coordinzter, Rome Heanamics Educetion 
gm Sehock Food Service 

Une foticeime Decertment of Fubiie Instruction staff members 

Be, feet Y. Stsmeme, Se iy Somerintemient 

S-, dcim & Siruck, Director, Bureau: of Vocational, Technical 
ad) Corinne Bdoesiion 


Sgerial merceitian is given to Mrs. Catharine ¥ - Birth, area 
Superviser of Hows Zcammies Education and School Food Service, who 
Breperad tie sajor cart of the memuscerio6. 


VT_002_ 042 
Offset Lithography, A Course of Study Designed for Cocperative 
Part-Time Students Employed in Lithocrephic Cccupations. 


Karnes, James B, 

Missouri Univ., Columbia. Dept of Industrial Education 
Pub Date - Apr6h 

MF AVAILABLE IN VT-ERIC SET 139p. 


*STUDY GUIDES, “TRADE AND INDUSTRIAL EDUCATION, *PRINTERS, 
*OFFSET LITHOGRAPHY, *COOPERATIVE EDUCATION, 


This study guide is for student use in preparatory or service 
training courses for offset lithographers. It was developed by 
research assistants and an advisory consultant. Assignment sheets 
cover (1) History of Offset Printing, (2) Offset Printing as a 
Vocation, (3) Accidents and Health Hazards, (4) Methods of Type 
Composition and Reproduction, (5) Job Planning, Artwork, and 
Layout, (6) Proofreading and Legal Restrictions, (7) Basic 
Photograph Processes in Lithography, (8) Line and Halftone 
Photography, (9) Film Developing, (10) Negative Corrections, 
Stripping, and Opaquing, (11) Platemaking, (12) Papers and Inks for 
Offset Printing, (13) Fundamentals of Offset Presswork, (i4) 
Makeready on Offset Presses, (15) Operation of an Offset Press, 
(16) Offset Press Troubles, (17) Offset Duplicators, and (78) 
Bindery Operations. Assignment sheets give assignment, references, 
and questions. Instruction time required is 189 class hours. The 
instructor should be a qualified ccordinator. Students should be at 
least high schoc! juniors. Supplementary materials include a 
reference bibliography, an analysis of offset printing, and a 
progress record. Answers for this quide are available in VT 302 952 
for 50 cents, This document is available for $1.50 from Industrial 
Education, 103 Industrial Educat’on Building, University of 
Missouri, Columbia, Missouri 65201. (EM) 


Vr O’O4R 


Tite we =74 lit B® s wistke 
Bos olhiscvns, emsates 
ata er 
eT Tig? el Bile SPILL inkl 4) Eee ie 
Soy Te eh Ta” Te Lest ab aT Tote es Soya 
“STE OM eT La 8 FES Ee a Lac 
a Te Se FL 


OFFSET LITHOGRAPHY 


A Course of Study 


Designed for 
Cooperative Part-time Snuienis 


i 
ty 


~ 
~ WEMORAFIUTE 


Bi: Tie SRT Chesertneinmee: om Virmiiones” set Terkinice’ Eiucstion 


SE: (Geer, He. Datishe,, Inte) Iminetrial Biucetion Bent., Univ. of 


Mn. a= Choiumiti=,, CFSE LrManeReere, coomerstively with Industrial 


oes Tee. (0. act Mw si Cotumnrs) and Missourz . Of Educa i 
tion 

soni ‘a tne Eom om Tasirarkione! Material 

Beenie Srfternsiiom Geto whith fe oni incinget tr toe pebiicetion. — 

ames Gienk fine withict: iefierestim Hs nok avaiiahie or ant aupiieshie. Mark 


Wiese: Gretna Ge Dorie im tie pabiteetion, See reverse tae D4 theca 
Sere = — 


fei} a 
See ee Ghiw. GE Mo. et Columbie 


REFERENCES 
A. Cogoli, Jonn E., Photo-~0<iset Frncdanecntals, First Eciction, 
McKnight and McKnight Publishing Company, Bioomington, Illinois, 
1960, $4.30.* (16) ** 


B. Department of the Navy, Lithographer 3 & 2, NavPers 10452-A, 
U. S. Government Printine Office, Washington 25, D. C., 1963 
$2.75. (14) 


C. Latham, Charles W., Lithographic Offset Press Onerating, Revised 
Edition, Graphic A=ts Technical Foundation, Inc., 3400 Porbes 
Avenue, Pittsburgh, Pennsylvania 15213, 1956, $1.89.#** (5) 


D. Latham, Charles ®., Advanced Pressmanship, Graphic Arts Technical 
Poundation, Irc., 3490 Forbes Avenue, Pittsburgh, Pennsylvania 
15213, 1953, $1.80,2+* (3) 


E. Reed, Robert F., Offsex Press Troubles, Graphic Arts Technical 
Foundation, Inc., 3400 Forbes Avenue, Pittsburgh, Pennsylvania 
15213, 1962, $1,.50.%2% (1) 


F,. United States Department of Tabor, Oc tional Outlook Handbook 
1963-64 edition, Bulletin No. 1375, U. S. Government Printing 
O-fice, Washington, D. C. 20402, 1963, $4.75. (1) 


*Subject to educational discount 
*#*Prequency of use in assignments 
*ttMember price (also available to schools at this price). 


FOREWORD 


This couse of study, consisting of an analysis of OFFSET 
LITHOGRAPHY, together with assignment sheets covering the related 
(occupational) information to be taught by the school, has been 
prepared for teaching offset lithography on an individual basis 
in a cooperative part-time program. 


The original analysis and assignment sheets were prepared 
by Dr. G. Pat Powers, formerly Research Assistant in Industrial 
Education at the University of Missouri. The present revision 
was made by Mr. Jack Kirby, Research Assistant in Industrial 
Education, University of Missouri. We acknowledge the assistance 
of Dr. Robert E. Goetz, Professor of Graphic Arts at Central 
Missouri State College, Warrensburg, Missouri, for his counsel 
and constructive critism of the manuscript. 


We wish tO acknowledge our indebtedness to Dr. H. H. London, 
Professor of Industrial Education at the University of Missouri, 
for the direction and administration of the Curriculum Materials 
Laboratory in which this material was prepared, and to Mr. James B. 
Karnes, Instructor in Industrial Education at the University of 
Missouri, who supervised the preparation of the material and edited 
the manuscript. Credit is due Mr. B. W. Robinson, Assistant 
Commissioner of Education, Mr. Merton Wheeler, Director of Industrial 
Education, and to other staff members of the State Department of 
Education for their efforts in the development of the Industrial 
Education Curriculum Series of which this course of study is a part. 


HUBERT WHEELER 
Commissioner of Education 
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INTRODUCTION 


In preparing this covrse of study, it has been assumed that the 
attainment of occupational competency in any type of work involves 
three different, yet closcly related, tynes of learning. They are: 


1. Mastery of the practical job skills and procedures per~- 
formed ixy the worker in the occupation. 


2. Comprehension of the technical and related information 
basic to an intelligent understanding and practice of 
the occupation. 


3. Development of those personal-social traits which are 
essential for the successful worker. 


The first group of these “learning units"--the job skills and 
procedures~-has been arranged in the analysis under the heading of 
"Job fraining." The second group of learning units--the technical and 
related information-~has been arranged under the heading of “Related 
Information." And the third group--the personal-social traits-~has 
been listed under “Personal-Social Traits Essential for the Printer 
of Today" in the introductory section addressed to the student. 


In a cooperative educationai program it is necessary for both 
cooperating agencies--the school and the employer--to understand 
clearly just what each is to be responsible for in the training of the 
student-worker. Expericnce has shown that most of the practical ‘job 
skills and procedures of an occupation can best be learned through 
supervised work on the job. Experience has shown also that the school 
can best teach most of the technical and related occupational infor- 
Iration needed by youna student-workers. This division of responsi- 
bility has been made in the arrangement of the course of study; that 
is, 1 is expected that the student-worker will master the job skills 
and procedures through practical work on the job under the immediate 
supervision of the employer, and that he will receive instruction in 
related occupational information in the school under the direction of 
the coordinator. 


Skills and related information are matters for direct instruc- 
tion, but personal-social traits are acquired only through practicing 
them during the process of acquiring skilis and information and in 
one's daily conduct. Therefore, both the employcr and the school, as 
well as the home, must assume responsibility for developing in the 
student-worker those habits, attitudes and character traits which are 
essential for success in his occupation and in life. Both the 
employer and the school shovld be constantly on the alert to see that 
the student-worker places desirable interpretations on his experiences 
and that he does not practice habits and exhibit character traits det- 
rimental to his success. 
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Since the coor€inator's class will be made tp of fifteen‘or more 
students, each differing from. the other significantly, studying a 
dozen or more occépations which differ marhkecly in their requirements, 
it follows that ic will be impossible for him ts tcach, through the 
group methsd, the eccrpationai information which relates to the 
specific job of each stedent~worlker. In orcer to be effective, this 
type of instruction must be individualized. Tere is, of course, some 
selatcda information, such as occupational he-lth and safety, workmen's 
compensation, vwage-horr laws, fair labor standurds, unemployment com- 
pensation, and the like, which is of conmon interest and concern to 


a ke 

if the coordinator is to m@xe a real contribution to the in- 
vice vocational cducation of his students, he must devote a major 
nortien of his classroom instruction to content which deals specifical- 
ly with the work of each boy and girl enrolled. 


With this reaviremcnt in mind, and inorder to facilitate indiv- 
iduai instruction, these assignment sheets have been prepared. Each 
contains cert2in record dat2 as to number and range of units covered, 
intzyvoeductory paragraphs designed to develop interest, explain the 
importance of the assignment, and to convey to the student what he is 
expected to learn, specific assignments including reading, learning 
activities and a series of new-type questions designed to check his. 
cttainment, 
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Obviously, it is desirable to teach the related information in 
the school at the time it will he used most advantageously on the job. 
This means that the two phases of the student-worker's training should 
parailel cach cther in a procressive manner, The coordinator will 
finc the assicnment sheets well adapted to this end. He can select 
from day to day the assignm=ent which covers the informational units 
related to the work being done om the job. With this arrangement, the 
cooruinctor will beccze, dering a fajor portion of his classroom time, 
a supervising stucy and helping teacher. 


in sciecting books for the course, an effort has been made to 
restrict the nerber to an adequate coverage of the material, and to 
selcct those of recent publication so that current practices can be 
consistentiy prescnte@. It is recmended that copies of these books 
be scoured and kept in the coordinator's classroom for ready use hy 
the stvdent. 


The key sheets, available in a separate pamphlet, have been pre- 
pared to enable the coordinator to score quickly the objective tests 
whic: are a part of each assigmment sheet. These key sheets give the 
correct ansvers to the questions, as well as the reference and the 
pace on which each answer'can be found. The key sheets should be kept 
in the coordinator's possession. 


V0 THE STUDENT-VIORKER 


Printing is one of ovr chief means of conmunication. Nearly 
every civilized person today uses printes products in some form. 


Por the printing industry to be able to produce the needed quan- 
tities of printed products, with the speed and econoniy necessary to 
remain in business, a number of different printing processes have 
been developed. This book that YOU are now-bcginning to study is a 
product of one of these scveral processes, 


In this course you will learn the operations necessary to do 
offsct printing. Offset printing or as it was known earlier, 
"Lithography", is one of the newer printing processes and one of the 
most important processcs in our modern printing industry. 


OPPORTUNITIES AND REQUIREMENTS: 


Because of the necd for printed matter in nearly all of man’s 
activitics, printing has in modern times ranked consistently high 
among the nation's great industries. The wide variety of products of 
the press and the demand for a constant supply requires the efforts 
of many skilled persons in printing firms ranging fron. the small "“one- 
inan” establishments to large plants employing hundreds of workers. 


Offset Printing as a vocation attracts many young men and women 
because it offers genuine opportunities for steady work,. good pay, and 
advancement. The trade has scveral branches and numerous allied in- 
dustries such as: corpositors, photographers, platemakers, commercial 
artists, retouchcrs, layoutmen, proofreaders, pressmen, and draftsmen. 


Young people who entcr the printin.y trade will find that it offer: 
abundant opportunities, While there are more men than women in the 
tradc, women find places in all branches except where heavy lifting 
is done. For printing the usual requirements include a good education 
~~ a high school education is preferred and is rapidly becoming an 
cssential~-good health, good cyesight, and a scnse cf design and pro- 
portion. For the most part the work of printing requires exccptional 
paticnee and a greatcr than average intcrest and aptitude for creative 
work. 


Opportunities for advancement are especially favorable at the 
prescnt time when there are few apprentices in proportion to the total. 
number of journcymen. The work is not heavy, as a rule, and the fact 
that it is indoors makes it attractive to many persons as a year- 
around occupation. 
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In spite of 2 former widespread belicf that printing occupaticns 
are injuriots to health, there is little cvicence on which to base 
this belief. There arc, of course, shops in whict. the best conditions 
still do not exist, and the worker must be able to recognize then. 
“hile there are accident hazards in the use of che machinery in a 
printing shop, excrcising reasonaisie care, and using the safety 
devices which are provided will make serious accidents unlikely. 


PERSONAL-fEOCIAL TRAITS ESSENTIAL FOR THE PRINTER: 


Personality traits are of extreme importance, not only in secur- 
ing and holding « desirable position, but in life in general. Per- 
sonal-social trait: can be improved through training when the individ- 
unl learns what to isprove, and why improvement is advisable. Arong 
“ho personal-social trascs of chief importance to the printer are the 
- wiowius: 


Accuracy: It is of prime imvortance that the printer be accurate, 
since accuracy is basic in the printing susiness. 


Honestv: This means giving full value for pay received, truthfulness, 


unqualified loyalty to one's erployer. 


Dependability: The ability to do good work in a businesslike manner 
whitsout a a 


Intelligence: The printer mest be above average. in general ‘intelii- 
yence, with at least a high school education. oe . 


Cooperation: This implies the ability and disposition to work harmon- 
iouslv with others, to be helpful, to work together. 
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Health: A printer needs good health, especially good eyesight and 
cndurance., One who is not physically -and mentally able to stand long, 
ixxregelar hours should not undértaxe the WOrk. 


Personality: A printer should beable to build up good will among 

his customers go that ‘they will come back. He shoul* be a oy aoe 

2 pesson of ideas; xseady with helpful suggestions for potential cus 
comers. He must possess a pleasing personal appearance, a good 
spcaking voice, and a sense of humor. 


lertness: For the printcr who operates his own machines, manual dex- 
terity ané mental alertness are essential. 


Ambition: The printer must have love cf his work, a singleness of 
purpose, and an ambition to expand his business, with caution in ex- 
panding beyond his capacity to make his business pay. 
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zactfuincss: The ability to Go and say thinac <ithect oficndine 
people. 


Courtesy: This inyoives respect for the: point of view, interests 
and wants of others, and althorch at tires 44 +312 reouire effort 
is essential in good business and taxran relcziions. 
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pi: JOB TRAINING: chat the Assion, RELATED INFORVATION: What the 


_ Uorher ShoviG Be Abie to Bo Ho. Horser Sho.id Know 
al 35. Procecure for preparing 


@izect—-image plates 

i 66. Methods of s2king minor 

i plate deletions, additions, 
i and corrections 


37. Restore Dac plates al 67. Causes of plate failure 
oS. Breserve plates for ai 6S. Procedure for preserving 
future runs plates 

i 
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7 Setting Up and Runnina Press 


69. Types of offset inks 

76. How offset imts are pre- 
pared 

7i. Theory of color mixing inks 
72. Types of pamper for offset 
printing 

73. methods of making paper 
74, Uethods of controlling 
the siretching end 
shrinking of paper 
Methods of preparing foun- 
tain solwtions 

Parts of the offset press 
Proceéere for installing 
an offset plate 

7o. Theory and adjustment pra- 
cecures of darpening 
mecharism 

79. Problezs im dampening 
mechanisrs 

50. Theory and adjustment 
proceceres of inking 
mechanis= 

SL. Fechnmicees of setting and 
caring for rollers 

32. Techmiceves of lubricating 
press 

83. Fyoes of press feeders 
24. Fumetion of press fceders 
&5. Proced=sre for cperating 
feeder 
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73. Prepare fountain solutions 


install plate 
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55. Load feeder 413 
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JOB TRAINIUG: What the Assicn, RELATED INFORMATION: What the 
hould Know 


Vorker Shovie Be Able to Bo lio. foxr.cer, § 


t 
86, Set feeder ; i 
[23] Gi. Types of registration con- 
| 
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trols 
3 $8. Funetion of delivery unit 
09, Prevare and mount blanket 13 SS. Funetion of blanket 
$0. Pack cylinder 13 60. Purpose of cylinder 
paching 
$1. Condition paper 14 $1. Definitions and functions 
of pre-~makercady 
f2. Set registration controls 14 92. Types of makeready 
93. Set delivery controls 14. C3. Makecready procedure 
94, Adjust impression cylinder 
setting 
$5. Ren test sheets and 
adjust 
$6. Make final run 15 96. Operations involved in 
running the press 
C7. Control pH 15| $7. bH measnrements 
¢S. WWash-up press 15 | 98. Unash-up procedures 
S$. Remedy sheet feed and 16 99, Sheet feed and delivery 
delivery troubles troubles 
100. Remedy printing unit "116 100. Printing unit troubles 
troubles 
102. Remedy ink feed and 16 101. Ink feed and distribution 
distribution troubles troubles 
L102, Remedy plate dampening 16/ 102. Plate dampening troubles 
trouples 
103. Remedy press plate 16 103. Press plate troubles 
troubles 
104, Remedy offset Dlankct 16 104. Offset blanket troubles 
troubles 
105. Remedy paper troubles 16 105. Paper troubles 
166. Remedy ink troubles 16 106. Ink troubles 
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Types of offset duplica- 
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17 108. Acgvantages and 
features of of 
entors 

17 106. Procedure for operating 

offsct duplicators 
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JOB TRAINING: that the Assign, RELATED INFORMATION: What the. 
Vortser Should Be Able to Do No. . tlorker Shoviid Know 


16} 110. Procedure for figuring 
paper cutting 
lil, Jog paper ‘ 
112, Trim paper to exact size 1S, 112. Methods of cutting paper 
18; 113. Care of paper cutters 
114. Operate folding machines 18; 114. Methods of folding paper 


115. Fold inpositions - 18 | 115. Techniques of folding 
impositiong 

116, Gather paper 18} 115. Methods of gathering paper 

117. Pad paper 18; 117. Methods of padding 

1.5. Bind material 1S; 118. Types and methods of 
binding 

119. Punch and drill paper 18 119. Methods of punching and 
drilling paper 

120. Perforate paper 18} 120. Methods of perforating 


paper 
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Assignment Covering 
Shect No. 1 Units 1-2 


HISTORY OF OFFSET PRINTING 


Printing is one of ovr chicf means of communication. It is 
difficelt to imagine a world withoxrt books, magazines and other 
printed material. Printing actually began with the Chinese who were 
printing from carved blocks as early as S40 A. D. It wasn't until 
1453, when Johann Gutenberg invented a mold for casting raised 
ictters on individual metal bodies that printing really got uadcrway. 


There are four basic methods of printing: lettcrpress or relicf 
printing (printing from raised surfaces), intaglio or gravure printing 
(printing from depressed surfaces, stencil processes, and lithography 
(printing from a flat surface). Lithogrepn, which means "stone 
writing," was discovered in 1798 by Alois -Senefelder and is based on 
the cheszical principle that “grease and water do not mix." At first, 
all lithographic printing was done by forcing the paper against the 
Stone or plate. In 1906, Ira ¥. Rubel developed a press which 
“ofisct" the image onto the paper instcad of printing it on directly. 
The development of photography and the halftone screen gave offset 
lithography a fresh boost. 


Today, high-quality chemicals, modern halftone glass and 
magenta contact sereens, fine plates, precision presses, and highly- 
refince photographic processes make possible the productions of a 
large volume of beautifully printed raterials in cither black and 
white or color. 


In this unit you will study the important cvents in the history 
or printing with particular emphasis on the evolttion of offsct- 
Lithography. 


Assionnent: 


1. Read the refcrences listed below. 
2. Answer the qucstions below and turn in this assignment by 


References: 


A. Cogoli, Photo-Offset Fundamentals, pp. 8-19. 
3. Department of the Navy, Lithographer 3 & 2, pp. 1-d. 
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Directions: The following statements are cither truce or false. If 
the statement is trve, draw 2 circle arotndé the letter "fT." If it 
is false, draw a circle arovnd the letter “F," 


i ee 


— T F 1. The term “Lithography” means “stone writing." 


F F 2, The inventor of Lithography first used stone for plates. in 
his carly experiments. 


een ors 


T F $j.3. OGne of the early problems of lithography was the necessity 
te of reverse writing. 
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by 
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Artists were among the first to anply the Lithographic 
process. 
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5. When metal plates tere first used, the plate printed 
Girectiy onto the paper. 
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f F 6. The first attempts at photogranhy were confined to silhou- 
etie pictures, 


=. = 
a A. 


F | f F jG. The Deguerreotype process made it possible to make addi- 
# tional prints or copies of the picture. 
i 


tT P i<. The first vhotographic negatives were made of paper. 


F F S$, The substitution of glass for paper in maxing photographic 
ives reduccd the length of time needed for cxposurc. 
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The first halttone screen was rade of glass. 
fT F ial. HNodern halftone screens for process color work are circular. 


T $¥F #412, The only recorded works, up until a few hundred years ago, 
were those Rand-lettered by the scribes in the monasteries, 


fT F 433. Althocch tinc and alurinur have proven satisfactory for 
mating plates, stone is still used a great deal. 


TT F 44. fisct printing ecthods were uscd on tin before they 
were used om paper. 


ty 
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15. Offset lithography was developed due to well planned, 
scientific wort. 


17 
Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 


required to complete the -sentence correctly. 


1. 


ae 


— invented a mold for 
casting raised letters in the year __ bs 


The lithographic process of printing was invented by 
in the year ‘. 


The stones used for lithographic printing are a natural ~ 


The term was applied to the 
process where the metal plate printed onto a second cylinder 
which was covered with a rubber blanket which printed on the 
paper. 


The wet~collodion negative required an exposure time of 


The made it possible to 
print photographs and type on the same sheet. 


Modern halftone screens are made from or 


The printing process combining photography and offset Lithog- 
raphy is calied 


Small offset machines used in business offices are called 


° 


Printing from raised surfaces is called 
printing. 


Printing from depressed surfaces is called 
printing. 


The first lithographic presses were called 
presses. 
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Directions: In the space ac the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


1. Lithography is based on the principle that (A) like charges 
repel; (B) grease and water do not mix; {C) heat increases 
evaporation; (D) utilizes centrifugal force. 


Mr th ee ee eg mY ee 
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The first successful cylindrical metal plates were made of 
(A) aluminum; (8B) steel; (C) copper; (D) tin. 


3. The process of photo-offset lithography was first used in 
the period between (A) 1875 and 1900; (B) 1900 and 1°10; 
(C) 1910 and 1920; (D) 1850 and 1870. 


e | 4. In lithography the design is (A) raised; (B) depressed; 
E (C) neither raised nor depressed; (D) both raised and 
depressed. 


7 5. Early lithographic stones often weighed as much as 
(A) one ton; (B) a half ton; (C) 100 1lbs.; (D) 10 ibs. 


Rotary type presses were a result of (A) the use of zinc 
and aluminum for plates; (B) the development of photo~ 
graphy in printing; (C) new type inks; (D) better types of 
paper. 


eel 
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7. The person credited with the practical discovery of offset 
E | lithography was from (A) Europe: (B) England; (C) New 
; York; (D) New Jersey. 


= 8. The offset press was dev:loped in (A) 1899; (B) 1903; 
bs (C) 1906; (D) 1913. 


9. One primary advantage of offset printing is (A) no press 
is needed; (B) less ink is used; (C) embosses paper; 
E (D) it does not require reverse image. 
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Matching 


Directions: In the icft nand celumm is 2 list of items. The right 
hand column contains descriptive phrases or synomymozs terms. Metch 
the descriptions to the terms by vlacins the letter of the deserip- 
tion in the biank at the left of the appropriate terz. 


- 


i. dJohann Gutenberg A. introduces the tealitone screen 
B. Substitetec siess tor paper 
2. Alois Senefelder me “ins megetive 
C. First movable tye 
3. ira WH. Rubel D. First to use vhotosreapry in 
warfare 
ic _.—s—s 4«.”~=Céws«éProfesssorr Mititerer £. Most famous American lithos— 
rapner 
5. Nathaniel Currier FL Introduce? a “dry ciate 
G. Discoveret lithosrasric proces 
6. Daguerre HH. Introtreet tme First Tilexitije 
=iln 
aw——— /- William Taibot I. Discovereé offset process 
J, First practical onotocraenRic 
8. Claude Felix Niepce process 
RK. Discovered the first sract: 
©. Frederick Scott Archer process for vroireing photo- 
Grephic negative 
10. Hathew Brady L. Developed = cylinger-—screper 
press 
ji. Charies Bennett M, Introduced the set-collodio 
negetive 
12. George Eastman 
13. Henry Talbot 
Listing 
Directions: List the items called for in each of the followin. 


Select your answers carefully. 


1. List the advantages of the offset process over direct comtact 
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Dollarwise, as of 1954, offset printing ranks second in the 
printing industry. 


Prom 1947-1954, ofiset printinc mace a greater growth in 
total value of its sroducts than did letter press printing. 


The sales staff vian and Girect the corpany operation. 


The sales staff must know printing procedure, what the 
plant can do, and how much it will cost. 


The customer sometimes furnishes part, or all, of the 
artwork. 


Camerarmen make negatives of the desired size for aii tre 
tyre proofs, photographs and other illustrations. 


Peeders assist the pressmen on larcse presses. 
Some offset shops co cniy pressworkx. 


The value of the products of the printing indwstry hes 
mounted to almost $1 billio 


The printing industry provides employment for more than 
900,000 workers. 


Bette= than one hai=t of all printing employees work in 
the printing craft occupations. 


The larcest printing Givision in terns of nurbers ecployed 
is job printing. 


Although exployment in printing can be found alecst 
anywhere, most of the employees are located im just a few 
states. 


Lithographic employees make up the largest group cf print- 
ing craftsmen. 


Apprenticeship is the most common means of entering the 
printing crafts. 


In some instances, formal apprenticeship is the oniy 
method of attaining journeyman status. 


It is predicted that the demanc for pressren will decrease 
in the immediate future. 
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Directions: 


Hoitinie-Choice 


In the space at the icit of cach statccemt, write the 


letter of the item whic will vrovide the correct omsuer to camplete 
tne statement. 


1. 


tho analyzes cach piece to be printed, determines the time 
required for cach production step, ccmputes the value of 
materials tscd, and gives the sales devartment the total 
cost of the job to “aquote" to the custarer? (A) executives; 
(8) layout men; (C) compositors; (D) estimators. 

What group of workers maintain correspondence and records 
of purchases? {(A) sales stati; (8) office staft: (Cc) 
executives; ({D} estimators. 


Who sets the type fram the copy? (A) carereren; (8) lavout 
men; (C}) copy preparation workers; (D) commositors. 


Vino checks the trial printing to be sure that there are no 
errors? {A) corpositors; (8B) preofreaders: (C) copy 
preparation workers; (D) strippers. 


Who essexbles the ctch proofs and prepares them im desired 
page lavouts for the carcra? {(A) copy preparation workers; 
(B) strippers; (C) proofreacers; (D) Leyout zen. 


Who arranges and tapes ail the negatives om golidenrod 
paper? (A) covy preparation workers; (B) strippers; 
(Cc) Layout ren; (©) corpcsitors. 


Who prepares the coating solutions and costs the plates? 
(A) pressmen; (B8} storekeepers; (C) plate==kers; (D) 
strippers. 


iho maintains stocks of paper, ims, amd other supplies? 
(A) shipping Gepertrent; (B) storckeepers; (C) platemakers; 
{D) fecders. 


Who attaches the plate to the press? (3) oressmen; 
(B) vlatercakers; (C) copy preparation workers; (C)} com 
positors. 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


Ll. 


Listinag 


List three common methods of learning a printing trade. 


CEPSTRAL TPE PINE ES SET TR St ws 


(A) 
(B) 


(A) 
(B) 


(C) , 
Some printing trades reavire a geda Knowledge of: i 
(c) 
(D) 

List four types of schools that offer courses in printing. 

2 cc (22) | 
(a ene) | 
The main groups of Lithographic workers are: : 
@) oC) : 
(BY CE) 

(Cc) 


Offset printing is expected to continuc to grow due to the 
greater use of: 


CO gt, eG) 
(B) (D) 
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Assignnent Covering 
Sheet No, 3 Unit 4 


ACCIDENT AND HEALTH HAZARDS 


As a general group, printers usually enioy good health. Govern- 
ment surveys have showm that long and continuous employment in the 
printing trades is compatible with reasonably good health, 


You who have elected. to work in the printing industry and who 
will work in the printing shops should realize that accident and 
health hasards are found in the printing industry as in any other 
major production industry. Because these conditions do exist, the 
hazards, their results, and means of prevention rust be known in order 
to provide a background of knowledge about the particularly dangerous 
machines, and personal conduct necessary to prevent injury or illness, 


A diligent study of the references assignee in this unit will 
provide the information necessary to aid in accident prevention, and 
develop an attitude which will enable you to protect your personal 
health, 


Assignrent: 


1. Read the references listed below, 

2. Make a list of the possible accident and health hazards as 
you see them in the shop you are working in. 

3. Answer the questions below and turn in this assignment by 


References: 


. Cogoli, Photo~Offsct Fundamentals, pp. 176-179. 

- Latham, Lithographic Offset Press Operating, pp. 241-253. 
. Lathan, Advanced Pressnanshin, pp. 42-44, 

. inforration Shect No. 1, “Accident and Health F-zards." 


HU OY: 


Ouestions: 
True-False 


Dixections: The following statements are cithcr true or false. I£ 
the statement is truc, draw a circle around the letter "Tf." If it is 


reolse, Graw a circle around the letter "F.“ 


T F 1. A standard operating plan shovld be worked out for the 
shop so that, in case of injury, each individual concerned 
knows cxactly what shovld be donc, 
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First-aid Hits shovrld be- kept locked to insure safe- 
keeping o= sunplics. 


The first-aid.t:it should oe assembicd sy the plant phvsi- 
cian, 


- Bople who vor in the shoo should be instructed in first- 


aid procedures, : 
An injured yverson.shovld never »e left alone. 


A person shold never he allowed to work alone in the 
darkroom. 


Unsafe practices by a worker should always be corrected. 


Paper cutters shovleé always be opcrated by two people. 


You cannot expect to xeep the floor clean and free from 
paper in a print shop. 


“hen making solutions, the chemical should be poured into 


the water, 


Chemicals and solutions should always be locked in the 
cabinet whenever they are not in use. 


Milk bottles and other food containers should rever be 
used for storing chemicals. 


All work areas shovld receive a2 proper amount of illuwnina- 
tion, but this is impossible because the glare cannot be 
controlled. 


Skin infections can result from the vse of benzine for 
cleaning purposes. 


The lack of dust-cortrol within the workroom may cause 
discases of the respiratory system. 


Cleaning liquids may be stored in the workroom, 


In the composing room, a bellows should be used to clean 
the compartments of the type cases. 


A headache or feeling of weariness may be one of the first 
indications of the presence of car>on monoxide within a 
poorly ventilated shop. 
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Prone: ventilation and adequate tmshing facilities should 
De provided when benztine is used to «.msh presses, 


tT F 20. Lead poisoning, «hile causing discomfort, is not a serious 


health hazard. 


T F 21. fn the interest of health, sterilized wiving cloths should 
Se used for cleaning presses. 


tate acest fates aL at yee oe eeO Da ala seas bly bs ta Bie ofa tac' ay 
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E | T F 22. A thoughtless or carcless workman can cause a well-guardcd 
j / machine to become dangerous. 
7 F 23. Inivrics occvr when the worker has his attention divertcd 


9 fror his job. 


tT F 32. Very small cuts need not be treated to prevent infection. 


: T F 25. Fatigue anc the weatening of body resistance are the re~- 
| . stilts of improper ventilation. 
tT ss 26. Pcor hovsekeeping is the cause of manv accidents. 


tT © 27. The wearing of gloves can he rore dangerous than none 
at ali if bichromates get inside th 


28. Ail workers are Likely to be affected by Lithographic 


| " oF 
e | chemicals and inks. 
tf YF 29. There is no real cvre for occupational dermatitis. 


¢ 
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30. Some research is being done in efforts to develop renedies 
for dermatitis. 


Conpiction 


Directions: Fill in the blar:(s) in eack statement with the word(s) 
reqvired to completc the centence correctly. 


1. Before anv repairs shovid be made on a machine, the switch shovld 


Cc : - 


ntl oye dees, ec ieaith bebe PMY eT Tel PTA 4st. 
f ; 
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2. Plug-in appliances showld he after usc. 


3. Whe press showie never he operated without the 
in place. 


2. Chericals shovld be store@ on the shelves in 
their cabincts. * 


5. Never pour Ento - 


6. Every container into which any cherical preparation is to be 
placed must he : : 


7. When the hands must come into contect with irritants, 
Shovld be worn. 


GS. OA __.. Shovld ‘xc worn to keep 


chenicals from staini. g clothing and prevent ther from reaching 
the sSiiin. 
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§. Chemicals should never be mixcd in the darkroom unless there is 
an in operation. 


LO. When looking at the burning are of an are light, 
snould be worn. 


ll. To eliminate haviry to climb up and down on a machine to check 
certain opcrations, an eperater may install a ‘ 


12. A worker will be investing in his owm safcty by learning to do 
the job the taiich is also the 


13. Besides good housekeeping, the other important aspect of safety 
is the of the press. 


14. O£ the solvents used in lithography, . causcs more 
Skin irritations than the others. 


15. The only remedy for dermatitis at the present time, is 


Listing 


Directions: List the items called for in each of the following. 
Sclect vour answers carefully. 


1. List five safety precactions concerning fire prevention. 


machinery. 
(A) 
(B) 


(A) 
(B) 
(C). 


large presses? 
(A) | 

(B) 

(C) _ 

(D) 

(E) 


List forr safety precaxtions concerning clothing worn around 


(Cc) 
(D) 


List the three steps in thin’:ing through each job safely. 


Uhat five precautions should ve taken when loading feeders of 


Matching 


Directions: In the lcft hand column is a list of items. The right 
hance column contains descriptive phrases or synonymous terms. Match 
the descriptions to the terms sy placing the Ictter of the descrip- 


EF 
Ei 
a 

j 
Ei 
I 
E | 
I 
E } 
i 
Zz 

{ 
E 

i 
a 
mm) 


tion in the blank at the left of the appropriate term. 


1. Tripping anc fdling 


[=4 
© 


Handling paper 


Colic, heart and kidney disease, 


ae A. 
death 
—— 2. ~=Saws and trimmers B. Loss of fingers or hand 
3 pian eae Cc. Cuts, rupture, strains 
_— : re D. Bruises or >roken bones _ 
“4. Dust E. Getting caught in rollers and 
ns belts 
5. Lead poisoning FP. Burns and wrangled hands 
G. Iil health 
—__—s—s—s—«sOGS»_ » Benzinc | H. Skin infection, dizziness, 
headaches 
. 7. Talting with workmen: + porns 
8. Fatigue - J. Crushed fingers or hands = 
as K. Mangicd hands and eye injuries 
- ©€,. Platen peesses -L. Respiratory diseases 
M4. Getting out of time with 


' machines 
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Accident Hatrrrs 


Saw and Sat’ Trimmers: Mangliec hands cam result Sram comtact sith 
the moving biade, or eye injuries can resvit froc the eves beins 
struc: by metal pieces throwm Sy the moving Dledc. To prevent hon 
injuries from saws and trimmers, use guavas ané work Belders at ali 
tines, To prevent eye inyirries, wear cogeies whenever operating 
Savs and saw trimmers, even thecgh gnards ate vrovited. 

Composing Machines: ‘With careless and improper asitusizrert, cam 
nosing machines can cause Durns am wencled ends. Fo preven such 
injerices, sec that all autorztic stops are adjcsied ent work correctiy, 
do not throw pigs of metai into pot; suar2 molfs, sears, omc pelts. 


Paper Cutters: These machines cam cause the ioss oF ome or more 
fingers or a hand. Yo vrevenmt these losses, wort alone when cctiins 
paper; do not catch scrap as it comes from the mits; see thar non 
repeating devices wor: propcriy. Make sure thet the mechime= is =it 
with proper safety guards. 


Sling cutters and Hitering Machines: Although these machines ere 
hand operated their use cam resvit in crushed, tom or cet fincers 
hancs. Safety derands that great care be taken when using ungrerded 
Machines: ‘When guards arc provided, they shorid be used. 

Unguarded Belts anc Gears: To avoid being carght smi injored Sy 
these means of power transrission, see that all belt emi gear nazards 
are wolli guarded. 


taplers, Stitchers, Plater Presses and Cornering Bechines: 
These machines can catse crusneé fingers or nanés. Fo eyvoid such 
injury, install exards where fezsible amc tae cere when operating. 


frivping and Faliing: Painfel brvises are a frecuernt result of 
this hazard, with broxcn bones or other seriocrs injcories possizic 
from failing against of into rachinery. The vrevention of These 
injerics requires all tyre cases to >be closed when mot im use. 
frouser cuffs chouid be rolicd inside. 


The greatest hatard with this machine is get- 
= or celts. The prevention of these injuries de< 
Tamms The goamcs =e cizecc at danger poirts. Ucke adjustments only 
them machime 2s me tomminc, 


-_ 


Fares Prom cris fectcocd, JerTns ere the ustak result. To prevent 
fires amt the ccoecacerct inicrics, use approved satety cans for 
some, Tasoline om kerasene: de act krep stores of flLammanle Liq- 
Tats im the workroeer: Ge not =se 2 celluloid eyceshade if smoking on 


Bouer memlsimcs Prom this sctivity paper cuts, ruptures, and 
cizmmims are mocsitic reeclts. fo eveid strains and ruptures, do not 
AasS comeecivelit Besry Leatés. Wher paper ects occur, they should be 


DooneTiy cmestes to mrewemi infections. 
: Bom Ff: Cets om the Rande are the usual result from the 
careless mamciing sf pistes. Fe mrevenc these cuts, take carc when 


-_ 
~ o 


—_ 
= romeyine Diisct mistes, Sowewer, if they do occur. treat the cuts to 


Zorseplars: Chitats: ectiams are extremely undesirable in a 


plant emmloring mem, snc cscctive rescit in falls ageinmst workmen who 
me gmersiims mactiees:s or m2: iLing ageimst or into the machine 


sor ociwes. EogSeatcy cen se prevented by refraining from wrestling 
EeVhing wlth Nechime dueretors: The most seriots result is 
aovally to the mectise onerscarc whe rums the risk of serious hand in- 
Forties 2E the commersctiasr cectes Him to get out of tire with the 
aime, Tp eiinémste this kacterd, do mot taki: to machine onmereators. 


| 
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Press idiesimectss Uetinc adjicsiments om the press while if is 
zumming om be were demceroms. Ft is a good practice te never maxe 
omy ad@ijrsimests a: the orces while it is rumming regardless of how 


Umenitiurized ise of Machines: Fhe variety of injuries resviting 
=m. tat cmhemctmrinmet ase of mact ry amc equipment is too enormous 
tp meke a specific list of them. Im order to aviod injuries from this 
comer, 250 werberse storid Eced the denger sigqms posted to indicate 


ie &6 


a: Soot raechkimes whic: reccire special imstruction for their operation, 
ont. ~tSeaim Spor ouersiing those machines, umtil givem the proper in- 


Bettth Hozards 


Leet Poisominmc: Semexdimg tmam the acoumt and length of exposure, 


teis Eecacd mor romifest fcosckf in amr ome or mare of the following 


1 08 
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*se-sc Of the hocrt, piscod 
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ways: colic, constipation, poralysis, 
vessels, and t:idneys, i cy or ceath. Co prevent lead poisanine, 
the following precavtions shold 7»e taven: co not create lead Gest 
by splashing pigs in the metal pot; xeep picccs of tywe froze the 

a ra tle torlroon; wash hands be- 


mouth; avoid ery sixeping: ¢o no t 
Fore cating; clean nails frecventiv; and @s not chew or stroke while 
working, 

Improver Ventilation: This haztarc is especicily dangerous during 
the winter months when windows ané doors ore kent clesed@ ageinst the 
c2la. The reselts of improper ventiiation are: fatigue, weotzenine 

= cm by 


O= boGy resistance, poisoning from gas and fumes. To prevent this 


hazard ail fumes and gases shcuid be piped from the shop. 


Carbon Monoxide: This hazard restits from improper ventilation 
ang causes headaches, dulincss, Zassitude, mervozsress, insocnmica, 
Ss 


‘igeStive ailments, and poscsitbic Geath. Prover ventilation ani the 


piping oF fume and gases fram the shop will rerove this hazard. 


Taubercniosis: The reselt of this hacerc is general cichmess, and 
possible death. To ofiset the effects of this hecard, €o not use = 
Common drinking cup or towel: prohibit spitting of the fle*r; exer- 
cise in open air and in suriight; have gooé ventilation in the work- 
roc. 


Benzene: This cleanin: flveid is Righiw volatile, an@ therefore, 
can present nocarGés both af 2 bictiG and 2 qaus, cavsimg skim intec- 
tions, faintness, diccines neaGcaches, and voliting. Fo orevent 


2 S, ne 
these conditions, prepe> ventilation shovid Se proviced, use cloves 
when cleaning presses, and provide adcquate imshing facilities. Also, 
see fire Giscvssed previotsly for the fire hacards of benzene. 
Cleaning Hi:ttures: The use of cleaning solcticns with anilin oii 
Dases can cause convelsions and death. If these clearing Pizicres are 
usec, Gloves should be worn: proper ventilation orovidec, and the 


user shovlé avoid splashing the mixture or hands or clothing. 


Poor Blood Circulation: Fhe result of this condition is gererct 
health. Exercise in sunshine and open air after working hocrs 


iid 
will usually Correct this condition. 


can be prevented by the amount of illurination, shaded and 
prevent glare. 


Bad Lighting: Improper lighting cavscs impaired eresight, which 


Unciean ‘iping Cloths: The shin infcctions czoused bv the «se of 
wnclean wiping rags can be climinateé by the tse of sterilized wipin 


me 
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ciotas. tocai leavrdrics uscaily provide 2 tome] amd wiping cloth sem 
vice Zor those estabdlismmcnts regnesting chit smovire. Thete are 2isp 
tovel services located in iorger cities vwnich wiso ater tims sete. 

Fatigve: The il] health consod Dv fabimme con te Sborine=c by 
Dropper rest. 


Dust: The inhniation of musi resnits in Misreasrs of fe tsa 
cael Svsten. acse Gise=ses bay pe preventod 3 ay emia ketacswes 


cers oveside trc pingt.. anc by orokibiting che use of z S felteee p 
ciocn oyoe cases while the cases are in the workroom. 
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20. 


Enlarging or retccing type mor Cestroy the original balance 


anc Seavtty of the type. 


The current practice im intusiry is te senmé reproduction 
prcoolts to the canera: aii “nade up" im page form, 


The shonuider is not incitdec «them measuring the body size 
of-he type. 


It is necessary to sec the te>c in actual printed form to 
Getormine how large it will appcar when printed. 


Type that meastvres “4 pices is 24 point. 


Strips S$ points or more are called “Leads.” 
A braver is uscd to Eeasure typr. 


Monotype is cast in cerplete iines of imdivideal ictters 
ana spaces according to copy. 


Linotype and Honcivpe rachines are sirilar im appearance, 
oncration ena Final product. 


The Intertype rachine casts intivicdwal characters. 


A line of tyec cast by a Linotype machime is called 2 
4 = 
Sics. 


Matrices arc often referred to as “xts.* 


Fach ratriz mast be returned to its oricinal place sy hand 
wnen using tne Linotype machine, 


Linstype sliccs cannot be melted dom and used im casting 
other siugs. 


The Ludiocv rachine produces a solid lime of tyne. 
The Lrdlow machine is faster than the Momotyme rachine. 


The Luciow machine is not recammended where large sizes of 
type arc necded. - : 


The Ludiow machine is a hand set systex. 


Four-Line wood type world measrre 2 picas. 
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Hand lettering is especially useful for display lines. 
The Vari-Typer is a macliine used to cast type. 


A wide selection of tvpe faces is available for the 
Vari-Typer. 


The Vari-Typer makes no provisions for line justification. 


Display ‘Lines are often composed by asserbling printed 
characters. ) 


The HeaGliner is a portable phototype-composition machine 
for composing entire pages. 


The film must be removed from the Headliner for developing, 


The Monophoto will produce photo-composed type matter from 
6 points to 24 points in size. 


The maximum film size for the Monophoto is $35" by 11". 
The Monophoto is actuatec by a perforated paper ribbon 
that is prepared on the same iionotype keyboard used for 


"hot -metal" composition. 


The Intertype Fotosetter photographs one line of type at 
a timc. 


The ATF Typesctter will set only one size of type. 


One hundred cight different faces and sizes of type are 
available on the Linafilm system. 


The Linafilm system usces an automatic justification system, 
Unlike the ordinary typewriter, the IBM Proportional Spac- 
ing machine docs not allow the same amount of space between 


ench letter. 


The DSJ composing machine allows the same anount of space 
to all tetters, , | 


Eight~ to fourteen-point tvpe is considered to be too small 
for good legi:ility. 
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Completion 


Directions: Fill in the blani(s) in each statement with the word(s) 
required to complete the sentence correctly. 
lL. Metal type may be set cither by or by 


LT ES 


- 
wt heme one 
a | 


ee ke ret 


2. Reproduction proofs are taken from metal type on dull-coated 
paper with ink. 


es 


3. Cellophane reproduction proofs are best made on a proof press 
equipped with a tympan sheet. 


, | 4, Wany types have a space beneath the letter on its face, called 
the 3 


in 
e 


picas equal approximately one inch. 
6. There are points in each pica. 


¥ 7. <All metal type us3ad in the U. S. is inches high 


b measured from the feet to the face of the type. 
i &. Complete collections or assortments of foundry type are called 
| 

9. Blank units are called : 


10. Variations of any one type face design are *nown as a 
a ——— 
11, Making lines ecwal in length is called - 


i 
| 2 12. ide spaces are called ; 
oe — 


13, Composed foundry type is placed ona. which is 
placed on a bed of a proof: press. 


14. The Monotype system employs two machines: the 
Ps machine and the ° 


15. The Ludlow machine finds great use in composition. 


16. Wood-type is employed instead of_metal type for very 
sizes of type. 


! 
i 
} 
: 
i 
4 
i 
ts 


39 
17. Wood-tvpe is usvally mecc of wood. 


18. Sizes of woo@~type are €esignated in 


1S. Byped copy that is to ne photographed for reporduction is often 
called ° 


20. The Monophoto operates at the rate cf characters 
per minvtc. 


21. The Linofilm composcr performs two basic functions: 
and ° 


22. The first concern of a printer in selecting type is ° 
23. The most commonly used type for the text of bool:s is . 


24, The type face most commonly used for announcements, invitations, 


etc., is called . 
25. Text type face may De called —“‘iSsSsC—‘(‘“‘(CSSCSCstsSCSCsisSC (‘( 


26. Italics are used in tcxt matter to show Z 
27. When an initial letter is used, the remainder of the word is 
generally : * 


28. if a line is so short that the adjustment of space between words 
is not enough, it »ccomes necessary to place 
between the icttcrs of each word. 


2S. The process of placing thin inserts between the lettcrs in cach 
word is known as " 


30. Paper or plastic platcs used on smaller offset presses irehknown 
as plates. 


Listing 


Directions: List the itens called for in each of the following. 
Select your answers carctully. 


1. List seven methods of type composition: 


(A) (EB) 
(B) oe eee ger (F) 


(Cc) a a 
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Bast forr kinds of metal tyne: 


(C} 


(By) «SE 
List io-r machines vsed for camposing entire pages of type 
matter on film: 


{A} {Cc} 


({B) (D) 


Of what four units is the Linofilm system comprised: 


0 ee rr (6 


is) (DB) 


(E) 


ic) (F) 


List the six factors thot have the greatest bearing on 
Zeqidbility: 


fAY_o—CiéQD]}} 


(E) 


{C) (F} 


List five types of worl: that would be classificd as copy 
preparation: 


(AY (BY 


(3) (E) 
{c) 
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Assignment : Covering 
Sheet No, 5 Units 17-25 ee 


JOB: PLATING, ARTORK, AND LAYOUT 


Good planning, which is an essential part of cvery job, is 
little more than proper organization. One asp :t.of planning in-~ 
volves dctermining the operations to be performed and estimating the 
time, men, and materials that will be required to do the job. An- 
other aspect of planning involves a plan or “layout” of the job .> 
be done. The layout may involve che preparation of artwork or at 
least touching up photographs or illustrations. 


A lack c* planning will result in the loss of time, money, effort 
and perhaps customers. It is of utmost importarce that every job be 
@unalyzed and carefi:lly planned. Each stem must be planned to make the 
most cfficient use. of time and equipment. A fuli~sized layout will 
insure the customer of getting what he wants--he will be able to sce 

what the finished product will look lise, It also contains all 
instructions so that cach worker knows exactly what is to be done. 


In this unit you will lcarn techniques of planning and methods 
and procedure for making the layout. Yor will also icarn of some of 
the procedures for preparing artwork. 


1. Read. the references listed below. 
2. Answer the questions below and tvrn in this assignment by 


References: 


A. Cogoli, Photo-Offset Fundamentals, pp. 26-32, 61~67. 
B. Department of the Navy, Lithographer 3 & 2, pp. 34-39, 64-82. 


Questions: 


Trie-False 


Directions: The following statements are cither true or false, If 
the statement is truc, draw a cirele around the letter "Y." If it 
is false, draw a circle around the letter "F." 


Tt F 1. The layout contains instructions for the worker, 


T F 2. Garge firms usually employ specialists in layout. 
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Some cuscowers have their work plannec and laid out by 
commercial acvertising agencics. 


Type that -is smaller than 14 noint is generally referred 
to as display type. 


It is generally agreed that the most legible body type 


composition consists of 6- to S=- point tvpe. 


Punctuation marks must be included when determining the 
total number of typewritten characters there are in the 
total copy. 


Some type manufacturers furnish information concernirg the 
number of characters per pica for their type. 


A sketch or a proof of an illustration should always 5c 
put on the layout, 


It is not necessary to indicate type faces on a dumry. 


The dummy must be made to look as much like the finished 
work as possible. 


A dunry usually involves more than one page of printed 


Wor. 
Two ditfercnt jobs should never be run at the same time. 


A layowt should be made-up to the exact finished size of 
the job, 


Generally a fairly complete Llayovt will save more tine than 
can 2c eliminated by making just a very rough layout. 


You should not write on the hack of camera copy. 


Halftone copy includes all work which tas gradations in 
tone. 


Halftone screens come with just one size screen ruling. 


Usually line drawings are prepared larger than they will 
be printed, , 


Line drawings require more care than tone copy. 


Retouching of photographs is generally done with watercolas. 
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i= photecrapzs occ net recepoivs. £0 cmicreoiocs, they 
cannet be retoecche¢, 
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Airbevshing is particciceli- user for retoaching vhrto- 


grapns with faraccd er vision. 


T PF 23. Photographs shonlc never c relied. 


T PF 24, Cropping means movnting photoyraprs on stiff cardboard. 
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Tone Gravings should alweys De vreparca to Se usad 2f 
reli size. : 


Ff 26. It is generally Cifficult to copy coloret photoqraphs: om 
other colored ilinstrations tor Slack-anmt-chite reoromuctia 


< F 27. Cravon drawings genercily give cool remroi=ction. 


ry 
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. transporencics have their widest wse for binacheant—w#hijtec 


reprodecticn. 

T + 22. When meking wp carcpinetion copy, the oreriay method is 
the most cconcricei. 

f F 30. dr it is desirable to heve white type show up on the Fined 


product, smite ictters mist be put on the copr. 
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Yilustrations that are to >e reGuced or crlarce®? caa Se 
placed on the paste-up wt 2 notation shoxiG De Smcic fed 
to inform the camera man of this fact. 


<3 
BS) 


¥ 32. Tilustrations Gone by others showlé be used oriy 2s 
reicrences anG showld never be copict. 

33. The separztion of colors for color reprotsuctiom oF tom 

copy normaliy is mot Gome by the artist. 
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Compiction 


Directions: F111 in the Dianz(s) in each statemest th the eorctiis) 
regvircd to corplete the sentence. 


1. A full-sized plan of the contemplated joo is called = o 
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2. Before a inli-siceé plam is attemptce?, a mormber of 
are rade. 


Pra A 
Wee 


oy 


“a ay 
wp ih 


Toss 


i” 
i 
4 
sn 
Pan 
ne 
' 
i? 
fr. 
1 
« 
é. 
. 
4 


718 


Te a 
v . 
ae 


34. 1 


Thea s 


2 rocTs levoce sears promising, = Jayout is 


1 
7 
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Ere msm cc comes theo ciesicv tyse wiki occupy is determinec 
= mesms ef = . 


“aT - Tl ome petunia = ane Se _ — =o mer :_- >. a 
Len =e owing is cot Setumen Limes, the tyme is said te he 


2 @gook seitimy peirt ic te tee on the layout 
im fat sare meamcr es f= wiki be used far the finished illus- - 


ES 22> 22 Gocizes te reccce an illustration with 2 width of 3 
Smee 2nt « meicht c= £2 inches so chet the rednueed heicht 
3s 4 iegare, Stem the raduecd width will be inches. 


(mee aivemeooe af receciog ariginel crawimg is that the 
we sksqo redmecdé. 


Tac pramer aotrcice? fosr tg berscd For 2 jas shocld be deter- 


_ 


pimes “oy ome ci the job. 


Eom gretk Fate me d= morc ap redreces and 


ns & Tens ef cacec c= 2 fok ere printed om ome sheet, the 
smoat is recerre? os 2s 4 i 


Cetiminm Tints of worl, sack eas photeqranpks and water color 
GcsRMgS Stl Emr a2 ° 
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©. In order to indicnte insirvctions aa@ cpecificetions on artwort: 


without marking up the cops, an shozic be used. 
if. A 3rewp of photogranhns pastea tesethe> to form 2 new pictere 
28 cailed a “ Fe ot he - 


2% mesc Se markeG so thst 
points wider and 
“er the page hus been trimmed. 


20. When an illustration is to Dice 
aiter cca@uction, it will 
higher than it is to apnear 


21. An insect is a smail picture inserte& into 2 


22. Quality work in comhbinztion copy is best achieved bv vsizd an 


23. “hen colors are to overias in a color reproduction, it is 
essential that some type o£ Se used in preparing 
the cory. 


uUhen Going prelizinary ruling for a paste cp, 2 
pencil showld alweys De used, 


i 25. The adhesive that shoaie be useé for pasting up is 


Directions: List the iters calied for im cach of the following, 
Sciect your answers carefzliy. 


1. Notations along sic€e the layowt of Cisnlew tyoe shozlé inGicate: 


{a} : 


a a, rT 


Sr 
ae epat or rt SS a — — anny a re RR STE aa < 7, 


2. List four examples of line copv: 


an : ; (A) 


(8) 


{C) 


(D) 
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a 5. Ali artwork falls into ome oF ines 
; which arcs 
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Assignzent Covering 
Sheet No. 6 Umits 26-23 


PROOFREADING AND LEGAL RESTRICTICHS 


A universal language among printers exists in the swyster of marks 
used to indicat] errors in composition and the charges mecessary for 
the carrection of these crrors. It is essential thet the campocsitor 
taster the formation and the interpretation of these marks regerdless 
of the size of the shop in which he works. Large commercial. printing 
firms, stch as those printing newspapers amd magazines, employ trained 
proorreaders who check proofs fcr errors. Thr corpositor mst de 
a5ie ta interpret the proofreader'’s nmarss im order to make the indi- 
catea corrections in the composed form. Im smaller primting cstablish— 
ments, the cempositors aiso do proofreading, tsually that which sorme— 
one else has camposed. 


Because ruch of lithography work involves the copying of pre- 
Viorcsly printed wor, it is well for workers im the field to be 
foriliar with the legai restrictions on copying. This will help to 
elirinate serious problems and possibly cocrt action. 


This twnit will provide you with the general proced=res of procf- 
reading and also a ‘mowledge of the Standard Proofrcader"s Merks. 
Farther, you will learn of same of the icgali restrictioms thet govern 
econovine raterial. 


Asciore:cnts 


1. ReaG the references given below. 
2. Hake a chart of the common prooitrester'’s marks 
3. Answer the qrestions below and turm im this assigmrert by 


ReTerences: 


A. Cogolii, Phote-Clisct Fund=mentais. po. 36-60, Llad-1%. 
B. Department of the Eavy, Lithocrapher 3 & 2. pp. Gi-63. 


it-estionss 


True-Fraise 


Directiors: The following siatements are tither true or faisc. fIE£ 


the statement is true, draw a circle arourt the ictter "FF." FE it 
is false, drizw 2 circie arovnd the letter *F.* 


T F $i. Proof is usvalliy pelled on paper which is larger then 
the type form. 
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} fT F 2. Photoaraphically composed tyne is proofread directly from 
a the positive or negative. 


tJ 
Hy 
uw 


Only the final ca.cra copy of typewritten and pasted-up 
type is tsually availabie for proofreading. 


f P 4, Copy is usuatly proofread only once. 


2 & 5. A revised proof is taken after the compositor has 
corrected the errors. 


Pr F G6. Hark-up instructions are not proofread. 


Special indentions are noted by the reader.: — 


t] 
ty 
~] 


t] 


F S. The reader tells whether dates and aro@fts are indicated 
py Eigurcs or words. 


¢. «All errors are ntarked in the Left-hand margin. 


ry 
ty 


10. AS an extra precaution, the marker often reads aloud from 
the proof ang the reader follows the original copy after 
the first proofreading. 


F F il, Soretines one person performs the functions of both reader 
and marker. 


ty 
iz] 
yy 


fT F 12, The only responsibility the proofreader or marker has is 
to see that the proof exactly matches the copy. 


re 
se 


13. The proofreader or marker may cuggest improvements in the 
grammar of the copy. 


FT PF (14. Some magazines are proofread twelve or more times. 


TF PY 4.5. The proofreader is not supposed to make any changes cxcept 
where there are typographical crrors. 


T F 16. Proofs should also be checked for type sizes. 
fF F 7. "Stet" indicatcs a change is to be made. 


ao T F 168. The proofreaders' rark % means “oqualize space betwecn 
a words." 


T & if, The proofreaders’ rark "sy" when used in text, means to 
transpose, 


‘ 


20. The proofreaders' nark sp. means to spell out. 

21. It is not possible to copy? ignt everything. 

22. A copyright may not be renewed, 

23. It is nest to get written permission to copy something. 


24, If no copyright is indicated on printed matter it can be 
assumed that permission is granted to copy. 


25. Any photographs which show clearly recognizable faces of 


persons cannot be used for advertising purposed without 
first obtaining written consent from the persons involved. 


completion 


Directions: Fill in the blank(s} in each statement with the word(s) 
required to complete the sentence correctly. 


10. 


Proofreaders' marks are really a printer's _ ° 


The reads aloud from the original copy to the 
who Zollows along on the proof. 


The reader spells out and 


The marker indicated the necessary correction by using a 
system of symbols known as . 


The proofreaders' mar?.. {G3 indicates a question of . 
The proofreaders' nark indicates a question of ° 


The proofreaders’ mark."flush ¢ " means no paragraph 


Proofreaders’ marks should made with a pencil 
when marking copy. 


To correct an error before the copy is photographed, it is 
merely a matter of the correction over the error, 


The owner of the copyright has the exclusive right to 
his work, and to or 
copics of his work. 


51 
Ji. A copyright runs for 2 period of years, 


Protection on unpz>2lished books, photographs, raps, ete. begins 
when the works are cxcated and cnds when they are published 
for or 


Mir LizipbLe-Choiece 


Directions: In the space at the left of each statement, write the 


lettcr of the item which will provide the correct answer to complete 
ine statement. 


lL. The marginal mark “bf£" combined with a word underlined 
with a wavv line in the text of the proof means: 

(A) broxen font; (B) delete word; (C) set in small italics; 
(D} sct in bold face. 


2. The mark “stet™ in the margin of a proof means: (A) set 
this climinated text: (B) let it stand: (C} second revise; 
(D) scrap tine cvery time. 


3. The wrark "Lic." in the margin of a proof means: (A) lower 


caps: (B) less capitals; (C) lower case; (BD) leaded 
countcr. 


4, The marx "ii" in the margin means: {A) insert space; 
(B) equalicce spacc between words; (C) close up partly; 
(D}) close up cntirely. 


5. The proofreaders' marx "Il" means: {A) close up partly; 


(B) close wp entirely; (C) not Leaded; (D) nore space 
petween words. 


6. The proofreaders' rark "% “ means: (A) no paragraph 
indention; (B) hanging isiention; (C) no paragraph; 
(D) begin a paragraph. 


7. The proofrcaders' mar’: “£1 L" in the margin means: 
(A) set in light face type; (B} move to left; (C) align 
type verticaliy; (D) Icss spacc. 


S. The proofreaders' rark wo incéicetes to the compositor 
that: (A) one hyphen is to be inscrted; (B) one en~-quad 
is to be inscrted; (C) one erm-dash is to be inserted; 

(D) paragraph is to be indented one cr-quad. 
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Listing 


Directions: List the iters called for im cach of the following. 
Secicct your answers carcivliv. 


1. List the three clerents of > copyright notice.) 
(A) 
(3B} 
(c) 


2. List five grovps of iters that may not be reproduced in 
photographic or printed for: 


* 
ay ae PaaS OTT TEPER ORG OTT IPSS Ce] PC 9 wT OP Py ee . RPS Rare ye Pek Perey a reone es 
Ae pnp = fe feenpt i eeidnientnb initiated rer ab ep ny ap neorein tnt rarrrtrnsho/ ia ilrysiinh Sates Mashainhddndatitnint inte Alri 


: (A) 
: | (8) 
| | (c) 

(D) 
«@) 


RG 

f 2 d 
H “a 
a 
me it 

: HI 
F 

i 


55 


T PF 24, Two or more individual Tenses are usually fittcd together 
for use in cameras. 


2 


T PF 25, Depth of focus -is- quite inportant in process carrera work, 


T LP 26, Focal lengths are fixed and do not change. 


T LF 27, focal length of a lens is usually stamped on the Icns 
t 
parvrel, “ae get, aa 


T 20. Lenses with short focal lengths can produce Larger images 
than those with long focal lengths... 


T FPF 29, Enlarging an image reauires a longer cxposure tine. 


> 


f %F 30. The opening formed by the iris diaphragm is called the 
lens aperture. 


ar 
yy 


31. The fastest lens is the one with the smallest relative 
opening. 


T F 32, The largest apertures always have the smallest f-numbcrs. 


fs 


T F 33. barge apertures and short exposures will produce sharper 
pictures than small apertures and long exposures. 


T F 34. Both the lens opening and the cxposure tine need to be ad- 
justed for practically all c::posvres. 


T PF 35, Camera lenses should be cleancc with alcohol. 
T PF 36. Even the best lenses have some cactects. 


T fF 37. Filters are used to alter the color and the intensity of 
light. 


T F 30. All process cameras are equipped with shutters. 


4 
3] 
ves 
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. Longer exposures are necessary when filters are uscd. 
T F 40, V.rtical process cameras are hardly ever focused visually. 
Compiction 


Directions: Fill in the blanx(s) in each statement with the word(s) 

required to complete the sentence correctly. 

4, ¥ailr. is placed in the carnera with tiie side 
facing the lens. 
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2. he transnarent aren on the film is called the 


Two general classes Of horizontal cameras are used for offset 
Photography: the ; car.era and the 
camera. 


4, The most critical part of the camera is the 


5. A Lithographic worxer should never take the lens _ ‘ 


a a eee i a, 
e 


G, The-abbreviation FL is used to indicate the 
Gf a liens. 


7. Focal length of a carrera lens is given.in : 


8. A practical expression of focal length would he: 
of the distance from the camera copyboard to the grow id glass, 
when the focused image on the grownd glass is the : 

as the object on the copyboard. 


. : 5 . 
es Toad St: ies tai a 7 
- oe =e . 


9, Festop numbers indicate the size of the , 


1 
-_ : ad ey st. bl Sata 
| Fi 40. A slot in the lens barrel to pernit the use of filters for color 
e wort: is celled the Slot. 


Fl 11. The light source for the darkroom (or gallery) camera may be 
7 : or 
: I a eS) e 


. The of a camera focuses or projects the light 
a rays onto the film. 


13. The film used in cameras is a sheet of transparent acetate coated 
with a layer of gelatin in which are suspended millions of tiny 


LS. Pripling the distance between the film and the lens will enlarge 
E the image times. 


‘ 

| particles of oe A 
C i 7 e+ @ ° 
i 14, The paper poSitive is called a 

15.4 The camera used for copying is known to the trade as a 
: camera. 
16. There are two types of proccss cameras: and 
i - 
; 
t 
-: 17. The image formed on the film'in a pinhole camera appears upside 
— down because light travels. only in ; 


20. 


21. 


22. 
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Doubling the distance between the film and. the icns will require 
an exposure __ times Longer than the original. 


The focal length of a lens is GS"; if the- collar is set at f4, 
the diaphrahm will form an opening in the lens barrel that is 
approximately in diameter, 


Sharp visual focusing may not always agree with the scalc posi- 


tions because of flaws in the lens ‘nown as . 
The length of the exposure is controlled hy the i 


Directions: List the items called for in cach of the following. 
Select yorr answers carcfully. 


7 


The five basic parts of a darkroor: camera are: 
(A) 
a A) 
(Cc) 


(D) 


List the three components of the camera Dack: 


(A) (C) 


(3B) 


List two types of film holders: 


(A) 


(B) 


The five basic camera settings for Same sine are: 
(A) 


2 oe, 
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S. List the three paralle? planes of a horizontal process camera: 


7~ 


_- 


(B) 


ct 
fete 
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(D) 


{C) 


three items ov which Icnsec are ustally classified arc: 


() 
O 
e 


even types o£: flaws in carcra lens 


(E) 


(F) 


(G) See 


ASSicomoenk Cavering 
Sheet No. 2 Grits 26-43 


E.STE As) BSE BROS TR BSE 


Bithoccophic whoetacrapir- is Zinivec imte ive linds: Line thete- 
grapry and hoittone photegmopiy. Lioe chliecrim=y is the chote.rack 
o- conv which is corposed cmiirely of =tRict gereus or Lines of = single 
tonc. No shrdow arons or gracatioms a¢ scre rev be present. Sn werk 
Woich contains gradztiocs of came ress Ie regrecrec “y ihe Kebitone 
process. Gradiations of tome are formd im cceh things as origins 
photogvaphs, O12 pRimtarys, creyom em mete ii sre. 


one velmes ate fost in dise wmeeteccmmiy: the Em=croedrctioar of 
tne halttone screen tate possible the resradmetion of original phote- 
Goaphns and the lime withoct lcts ef teme weires. Fe wasn't ~ntik ivst 
tuct photorngrovers tee: op Beiicme wool im stemcsc. Fhe phoctocrepke 
im newspapers, Tagaraines, ame >owls omc eirast 2iweys arinicd ir tm 
haittone process. 


dn this rnit yeu: wail Jeorm sseG@crt coeecs cede mraocederes invralwed 


2. Read the seferoemcoer Listed Delon. 
=. Answer the ovestisms below auch term im this assiqmment oy 


Reorerences: 


A. Cogoii, Photo-Ofiect Fredercst=is, op. 72S. 
DB. Department of te: Tary. Litieer>awr F & 2. mm. ft 


Teestions: 
Let ORs 


Directions: The followins strotcremts acc ettmer orwc or Faise. ££ 
the stniomont is tree, frow 2 cimeis eravnc the Fetter "FL* EF zr 
is false, crow a cireic arormd tme ictesr *F. 


T 3 a4. The shereaess of forces shocit ho cheeses with & meqnifying 


past De focesed Before the FE: is Locded,. 
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T F 3. Ortho Tyoe 2 film is semeitiwe te sea Light. 
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standaraisction ic lipartani in prcess cxera work. 


Gost corcracen rsc the £732 apecizcre fer sare size linc 


i adjustoents for cize arc mecersery, tae lemehesrd is 


first roved an® then ihe cooyooore as relaretecé to return 
ts”, image =o Ioces. 


Hhen focusing the camera visualiy, the di=akhreqgm should ~- 
aiways Le wice oprn. 


= ~ = — 


Fine Zinc work shocit alsvers De foccsed with the opering 
teat is to be =sec for thar emorcre. 

Trt crcisison side oF fidm cen Se ceterrined im tetal dark- 
mess Sy iLoisioming voor Jans wet mretsimy a cormer of the 
E23 breiween Ther. 


=. RGtch Gu Se corner oF Tih: iniiestes that the film is 
to be uscd for caicr reproccrricn amir. 


ee pnel~ooncs ant corny Meth croais scrtaces reeavrire 
LOrG @upos ire tint thon fer Sectatoee amt copy with 
rorgh s -staces. 

fhe Best wor =e cchersine fhe correct expascre is Sy shoot= 
inc a trinil negative with = sorice of Giiferemt emosures. 


T= lens meertire rorsins comstent, cenescre tire must be 
worried iar cnlargemenic or retmrss ‘e 


Grenier shorpress can be obtsimed with om 2/32 anerticrre 
than with om f/45 apertcre. 


in making iine sheets for toler moeerodccriom, 2 simpic 
DSincheant}-wnite fravwing it 232 thet is rerrirec if the 


esiors do mot ovorias. 


Filters cust St used in photoprmertaimg =51 eelered cony. 


then ibe seoject ic to Dr rate Cate mceimst a Ligm bechk- 
cto mc, yo snovwid select 2 Sitter rmhicr vill tremarit the 


-_ 


coier of the svbject ant abscr> tae cooler of the back¢rom. 
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20, 


21. 


22. 


23. 


27 «: 


28. 


29. 


30. 


31. 


32. 


The halftone is a smooth gradation of tone.. 


Negatives used to make printing plates must contain no 
seml~opaquc arcas. | 


«he usual screen angle for a blue color is 45-degrees. 


Filters’ are not necessary in making color negatives if 
the angle of the screen is changed for each color. 


Halftone negatives are. usally made with one exposure. 


The “flash" exposure is made by opening the camera back 
and exposing the film set-up to a flashing lamp. 


An already-printed halftone picture must always be 
"“rescreened." , 


It is not necessary to make a test negative when the 
Kodak exposure corputer is uscd. ; 


The lines on the screen are generally the same width as 
the space hetween them. , ; 


Halftone screens are placed in the screen holder with the 
laarked side facing the lens. 


A wedge gage is used to set the screen parallel with the 
film. 


You should use the same screen distance for all exposures 
made with a given screen. 


The size of the openings in the screcn has a direct 
bearing.on the distance the scrcen is placed from the 
film. 


Waterhouse stops are used when Large apertures are needed. 


The £/22 opening is generally uscd as a basis for the 
high-light cxposure. 


Colors for halftone color separation are obtained by 
using colored film. 


Overprinting green with yellow produces blue. 


Color separation is only about 60 per cent accurate. 


ne sz 
ee eee ree. 


Only one negative is necessary in cowbination work if the 
line does not overlap the tone copv. 


Masks are often used in combination work. 
The contact screen is composed of opaque lines. 

_ Magenta screen cannot he used for direct color separation. 
Generally ic is not possible £6 get both good highlight 


scparation anc shadow detail with a ragenta contact 
screen, 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 


req@zirec. to complete the sentence correctly. 


10. 


Copy thet is composed of solids or lines is called 


To determine the size of the filn needed, measure the size of . 
che on the . ‘ 


An image consisting of very fine lines should be examined with 
a to ensure a sharp focrs. 


The expostire time is figured dircctly as the- of 


the distance from the light to the copy. 


Process lenses are at their best when used with openings ranging 
from to > 


To erisure uniformly developed negatives, one should have a2 
: : sink or a and a 
chart in the darkroom. 


To rake a positive print by the ‘contact print method, the 
Zilm showld be cxposcd to ‘ Light. 


Miost pictures in newspapers and magazines are printed by the 
process. 


There are two general types of halftone screens: 
and e 


The usual screcn angic for a yellow color negative is 


si Ea 


i2. 
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Serecns for halftone photegraohv are used in 
Girect cortact orer the £ilm i fc 


Unt Caycra utc. 


“hen mating halftone meentives with tlc Necsl: Magenta Contact 
Screen, tne reqvired cet2il exnesiire and the Flash cxposurce can 
be dctermincé »v sing thr 


and the 

The nalftone screen was invented sy 
Halftone screens are aveileble in standard ryvlings of fror 

aG lines per inch. 
when using 2 133-Line screen, the distance from the filr: to the 
gincs serface shovid ke about ie 
ms. mg = oa ~ « = ‘a. om “~ - 
tne £ tens opening is gencrally used as a basis 
for the detail capscserc. 
A seale is usec for clescityindg contrast of ccpy. 


BRaiftone necatives which have no dct at ail in the highlights 


a ut = > = > t=, on ~=—%F% yn 
or in the white b2rehesrorna arc acittod. z 


i= the copy is te be renroduced in = 11 color, it is necessary te 
iae separate negatives anc 


SG¢perres prcoss plntes for it. 
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There are two wethods of raking color-scparat 
the method and the rethod. 


por cent of the paner is left as whitc space 


“hen a haiftone is resercencd ang tic new cot fornatien cverlaps 
the old, a pattern called is formed. 

There are iio trnes 32 contact screens: thc 

screen and the seresan, 


Libs does nct 
require the vse of a cercen to srodze= a nalftcone negative. 
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Directions: 


In the left hane 
hand column contains deccriptive phrases or synonv:: 
the descriniions to the terres by placing the letter o3 
in the blank at the left of the. AnMYODTrIate term, 


Color to be photocraphed 


Matchins: 


ecolunn is 


m2 List of ite 


—s ~ 


Color. of filter 


A. 


tne jiters calleG for 


1. Red aS white - 
; s - 
2. Violet as dblack 
| 3. Blue as white 
| fF 
4, Green as white 
5. Yellow as black 
t 
S$. Rea as hiack 
L 7. Green as black 
3.° Violet as. white’ 
i S$. Orange asc white 
| iC, Yellow as white 
ig. 
| i 
: # Dircctions: List 
£ : 7 ~ 
| H Select your answers carefully: 
g i. Esmposuce tine is denendent on the: 
: (A) 


Groen 

Deep yellow 
Red 

Light green 


Bluc 


in cach of the following. 


The right 
Ss terms. 
the description 


2. Full color-process printing genernlly reemires four separate 
inti impressions -- one for ench of the follow: olors: 
printing impr io fe) I ii ng colors 


(A) “(C) 


(B) : (D) 


3. The formation of the dots produced b:7 the glass halftone screen 
is dependent on: . 


(a) 


(B) 


(8) 


4, List the three common cxposeres in a multipie exposure of half- 
tone work, 


(MX) ss (Cc) 


(B) 
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FILM DEVELOPING 


Reflected light during exposvre of the film in the camera pro-~ 
duces a latcnt image on the filn. After the film has been exposed, 
it nust be developed to make the latent image visible. There are four 
steps to developing: (1) the developing bath; (2) the shortstop 
oath; (3) the fixing bath; and (4) the washing of the film. 


Photography is a scicntifiec art “*.ased on chemistry and physics. 
As you have Scen in previous assignments, a great deal of care must 
oe taken in setting up the camera and making the cxposure. But, 
regardless of the care that is taken in nal:ing the exposure, a good 
negative can resuit only from following the proper developing | 
oxcecdure, If. the negative is reined in the developing process, all 
oS the previous work in setting up the camera and cxposing the film 
is lost--this is a.waste of time, effort, and material. 


In this tnit you will learn abort the materials used and the pro- 
cesses involved in developing film. 


3Ssignnent: 


1. Read the references Listed below, 
2. Answer the questions ‘*oclow and turn in this assignmecnt by 


Poferences: 


A. Cogoli, Photo-O0f<set Fundamentals, pp. 91-97. 
B. Department of the Novy, Lithoqrapher 3? & 2, pp. 113-136. 


Questions: 


Truce-False 


Directions: The following statements are cither true or falsc. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a cirele around the letter "F," 


~t Pf 21. Mater1rals used in photography are not noticeably affected 
by temperature changes. 


tay 


Daxlzrrooms should be well ventilated. 


All chemicels shovld be stored in the darkroom. 


ta 
t3j 
i) 


T F 4. A blue safelivht shovld be vsec for orthochromatic filie. 


T F 5. Panchromatic filr enxisions are scnsitive to all colors of 
light and mast be handled in total darkness. 


«| T F 6. The sharp detail obtained in contact printing is often 
2 lost in enlarging. 


T F 7. Matte prints are usually dried on ferrotype plates. 
T it &. A pH value of 2 denotes alkalinity. 
T F 9. A pH of 5 is ten tires as acid as a pH of G. 


T F 410. The colorimetric method of determining pH is the rost 
accurate method, 


chicflv for testing 


T F 11, The pH control in Lithography is vseé 
plates and the press 


the coating solution for the Zinc 
fountain solution, 


pod T F 12, Fast £ilns are more grainy than slower films. 


T #* 13. Glass plates are vsually used for close-register work. 
T PF 4214, Wet plates are used more often in Lithographic work than 
dry plates. 


T F 45. Photographic papers are sometines usec for making negatives 


rR] 
ze | 
im 
W 


. Paper negatives are not rceormmended for halftone work. 


i] 
rj 
bt 
~l 


Panchromatic film is soretimes usec. fox color-separation 


jobs, 


T F 15. Process filr is generally used for continuous tone 
negatives. 


T F 19. Process film forms sharper, more abrupt breaks between the 
highlight and shadow areas than does commercial film, 


T F 20. Commercial film is usually vsed for halftone negatives. 
T F 21, Line negatives are usvally made with process film. 
T PF 22. Most process filr is slow. 


~ 
- 


The shortstop hath removes all unexposed particles of 
Silver from the film. 


+] 
| 
ne) 
ww 
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fT F 25. 
T iF 26, 
A - ean 2 
T F 28, 
T a 2¢ e 
T ny 3 0 e 
YF 21. 
LT # S2s 
LF 633. 
T F 34, 
T F 35. 
T F 36, 
T. © «37s 
T F 38, 


Dircetions: 


Too ruch aceclerator will soften the emulsion and cause 
£oct, , 


The water used to dissolve developer powder should not be 
° ., 
over 125° fF. 


Distilled water is preferred for developers. 


Developer should not be used after it has set for more 
than ten hours 


A highly concentrated devcloper will cause the film to de= 


velop too fast and may produce cxcessive contrast and fog. 
Yoo much dilution of the devcloper will increase fog. 


Developer is uscallyv sold in concentrated powder form in 
two separate containers: Part A and Part B, 


Development may stop entirely if the temperature of the 
i ica te drops below 70° F, 


Film ray be devcloped by inspection instead of a set time. 


Cher.icals left on the film from tne fixing bath will 
calise *orown stains if they are not removed, 


Soft photographic papers are used if the negative is thin 
and flat. 


Number 1 photographic paper is softer than Number 5, 


It is Setter to control the contrast of the print by mani- 
pulating development time than by varying the exposure. 


Necatives that are to be kept. for fcture jobs should be 
washed for at least thirty minutes. 


An image t:ay be prepared on a mechanical negative by typing 
or drawing with a stylus. 


completion 


Pill in the blank(s) in each statement with the word(s) 


vecuired to complete the scntcnee correctly. 


1. Colored lights tsed in the darkroor. are called 


2. Entrance to the darkroom is by way of a 


* 


a 


5. 


G. 


7. 


10. 


69 


Vor:: should he “cpt at least ect avay from the 


safclight. 


Positive copies on film are callie? ° 


Glossy prints are vsually ¢ried on tnin retal plates callcé 


One of the quickest ways of telling whether a solution is a 
base or an acid is by testing it with paper. 


The degree of activity of the acid or alkali in a solution is 
known as its value. 


There are two processes for detertsining pH: the _ 
rethod and the iwethod. 


The light-sensitive silver particles usec in raking films are 
suspended in ° 


There are two types of glass plates: plates 
ane plates. 


The ranufacturer of fiim generclily places a coating of dye know 
as petween the emulsion and 
the film base. 


The. rach stops the action of the developer 


A ,» such as boric acid. is used in the 
developer solvtion.to control the activity of the paraformaldehydc 


Developer solution should be about Oz 
degrees F. when used. 


A negative that lacks density was most Likely 
or : 


BMultinile=-Choice 


Directions: In the space at the lcft of cach statements, write the 
letter of the itcr which will provide the correct answer to corplcte 
the statement, 


Pad 


1, The thickness of film ranges from: (A) 0.001 to 0.004 of 
an inch; (B) 90.063 to 0.015 of an inch; (C) 0.03 to 0.15 
oz an inch; (D} 0.4 to .S of an inch. 


1 
+ 
| 


2. COrtrociwrczatie ine 3s .consitive to all cclors except: 
(A) red anc grcen; {B8) orange and rec; (C) green and blee 
(D} cone anc een 


a anee 


E 3. Panchra: atic Film is sensitive to: {A) red colors; 
: (5) green and bite colors; {€) red and orange colors; 
(D) ali colioxs, 


4. A file's asility to reprodece thin lines is known as 
E (A} resolving parr; (B) speed; (C) senSitivity to light; 
i (DB) dcnsitv, 


ae ee 


5S. Host crocess film hes a high contrast ranging »etween a 
garma of (A) 2 to 3; (5) 3 =o 10; (C) 5 to S$; (D) 7 to 12. 


-. unich of the following baths causes the Intent image to 
secozxe visible on the film? (A) shortstop; (B) fixer; 
(C) devalonper; (D) water. 


ee PT) 
2 dn ote, 


. @ 7, Am alkaii is generally added to the developer to act as 
_ ° afan (A) recueing agcnt; (5) accelerator; (C) »ufter; 


(5) pr-servative. 


7: c. -. goneraliyv satisfactory shortshop Dath is composed of 
Es 13 parts tater and one oarts (A) acetic acid; (B) silver 
i sait; (C) hyéreccinone; (5) Soric acid. 


©. ‘Which solvtion Cissolves all the underdeveloped silver 


salts and clears the fil to prevent fogging? (A) adevel~- 
oper; (5) shortshoo; (C) fixer; (D) water. 


Pea atte too 
21 mde 4 


@ in the water both should »c (A) 56° P; 
(c) 79 F; (D) S49 F, 


Directions: -Sist the items called for in each of the folloving. 
Selcct vour answers carectcliy. ae 


i. List, in the order of their usc, the four travs that are gencrally 
useé in the developing process. : 


(3) (C) 
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HEGATIVE CORRECTIONS, STRIPPING, WD CWC 


Tew negntives ure porfect., “hile wor snoclad d@ wour best to pro~ 
eoce a ocrioct negative —~ folloy ihe sroorr aeveloping procedure 


and keep the Garkroo. cienn ~~ you will afiem fieg that rimer correc 
tions necad to be race on the nemtive. Pirnolies, shedow Lines anc 
Gtzer urdesirabie merking on the negetive mst te cerrected before 
tne piace is race 


+ 


Are=er the neqetives for 2 305 heve al Sores meade and corrected 
i= mocessary), they mre taped on 2 shest af ooldrmrod meper. This 
papcr, Lith its taped on negeiives, is crlici a “Ststs;" arrenging and 
EQURCIng the negatives on the Sint 3c referr]ed to as “strinpinc." 
Fier cnre mest Se taken in jaying ot the Sint; after the emosed 


pinte Ror seen cevelopes, the isace om the plate fs am exact duplicate 
Sr the avage om the fict. Spacing comect be ctarged after the pizte 


tn this unit you wail leon the proper arorecres for carrecting 
mogeatives and stripping the ist. 


i, Read the references lastel Delon 


2. Amc: © the omestions Selov ant torm im thic assiqument oy 
Rerorcnces: 


A, Gocoli, Photo-Diiset Fontsre mais, mo. Co-107. 
B. Department oF the Bevv, Lithouranaer 3&2, pwr. 172-180. 


Prre-Foist 
pirections: he following sizte mts are cither tece or false. If 
the statement is irve, drow a circis srocm the iectter "EL" If fe is 
Saicc, dranv 2 circle oroont thr ist gales 


SF F 2. Thericais spilied on the teriroo flow may cevse undesir- 
acoie rerkings om megetives in the corczoar. 


FF 
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Lives by Opaquing 


< 


Shadov lines may bo spotted ovt on noya 
a 


Opaquc shovld never Ihe applic «2 the back of a negative. 


The rain cisadvantage of olach opacua is its tendency to 
chip and snoacac, 


Red opacwe covers large* areas better than black opaque. 


Red opaque is more likely to prevent absolute contact be- 
tween the negative and the plate than .lack opaguc. 


The primary disadvantage of turpentine opadue is its tend- 
ency to develon pinholes. 


Gpadve is generally applied with a brish. 
Opaquing is an art job and rem:ires the skills of an artist 
Halftones may ‘oc cropped by tsing opaaue colors. 


In applying opacuc, you shovld always start at the bottom 
o£ the negative and work up. 


All negative corrections shovid ie irade over a light table, 


Hand engraving is «sed extensivcly on negatives used in 
making maps. 


Goldenrod paper is used in str 
penetration of actinic light 


ipving becavse it allows the 


If enovgh snace is not alloved between illustrations on 
the flat, this may be corrected by adjusting the plate on 
the press. 


A master layout is desirable when working with standard 


Siz2cs. 


The same T-squarc shovld be used for all work on the same 
flat. 


Vertical lincs should be drawn by moving the head of the 
T-sqvuare to the ton of the table, 


Image arcas of the negatives should not be placcd in or 
below the gripper rarcqin. 


eee en 
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20. 


21. 


22% 


23. 


Usvally negatives are stripped, emelsion side up, on the 
golden-rod Jayout sheet, 


The page nurhners on the goldenrod cheet shovld be just the 
reverse, left to right, Fro. those on the iu-position., 


If a negative is maae correetlv, the e.xlsion side is the 


unreadable side, 


Windows arc evt in the goldenrod pzper before the negatives 
are taped into position. 


Nevatives are sometimes stripped for both the front and 
paci-up paces on the sane flat. 


In boolzvori, you should not allow more than 1/16" for trix 
on the top of the page. 


The sides of the sheet that are to be fed to the guides 
Should be indicated on the Layout. 


Tne gripper edge of the layout is always marked. 


The left side of the layout is generally considered to be 
the guide side if the flat is not marked. 
Most joos look Dest when the top irargin.is slightly greater 
than the bottom. 


Generally it is best to strip an insert into the main 
negative before attaching the main negative to the flat. 


"Reverse lettering requires a‘ film positive of the line 


negative. 


In stripping up Line work to be printed in more than one 
color, vou may use the flct for the main color as the 
master for the others. s 


If support is‘usee for positive film vwnits the readabic 
cide should be up. 

AX great deal of masking is required in stripping for film 
positive layouts, 
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im the Isloi(s) in ecer strtermen: with che word(s) 


2. Except where there is 2 oss 
cpamc, it is genernilty applicc t 
--". «6GE the negative. 


— a = 
3. Flat chisel-edge srushes are used primarily for’ ° 
“=. The process of reevtiing weak lines on a negative is 'morwm as 
or ‘ 


3. Goidenroé paper, wth its taped-on necatives, is callea the 


>. The vaver genercily used for strinsing is an - 
nounce Gouble coctcé golcenroa stoci:, 

7. A negetive that is strinpec. on the right side of the flat will 
print on the: sige of the piate. : : 


So. Hever tape the megative any closer te the image than 


S. A layout that calis fcr sunning a mercer of unrelated jods-on the 
Same sneet of panes is calicé a imposition. 
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16. The goicenroe ras cnorid be hept at leest inch 
away from the vworling 

11, Then Zt is mot pocciole te splice an insert into a master ncga~- 
cave, a process calied is usec. 


erate Te Derren peated reerrery eet ee ear ae 


12. Proofs from Tlets tay 3c contact printed on or 


t-léinle-Choice 


Directions: Im the space at the left of cach statement, write the 
letter of tne iter which wilt proviac tne correct answer to ca:.nicte 
the state.cnt. : 


1. IE negatives arc to be =esed in cralzing alburin 
a>e cencrally asscarsled en (A} goldenrod paper; (5) 
Glass; (C} photograzhic saper; (D} acctate.- 
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Tections: 


Y 
[= 


aztives on the flat is rce- 
Zerrec. to as (A) laying ove; (B) negative evutting; 
(C)} onaqning; (D) strinning. 


Arranging anc monnting the neg 
-] 


The ordes in which the pages ire to be placcé on the 
layovt is determined Sv a/an (A) Zlat;. (B) imposition 
chart; (Cf) master lavowt; (D) svrvrinc. 


laycut in. which the pages for one side of a signature 
is preparcd on one flat and the back-up pages are pre- 


pared on another is called a (A) work-and-turn imposition; 


(8) gang ispositicn; (C) shecttsise imposition; (D) vor 
andg-turdDle imposition. 


-ereeping anc spreading o2 light rays wnder the edge 
o£ a negative is called (A) scribing; (B) opaqzing; 
(C) re@sction; (DB) halation. 


An unwanted line that is accidcntlv scribed on a nedative 
ray be corrected by (A) reduction; (8B) opaduvings: 
(C) halation; (D) taping. 


Layouts ‘that call for stripping the negatives for both 
tne front and Dachetp pages om the same flat are calicd 
(A) worteandetirn ivpositions; (B) gang ixpositions; 

{C) back-up layouts; (BD) shectwise i:positions. 


Negatives are gyenerallyv fast cened to the flat with 

(A) rubber cerent; (B) stanlcs; (C) red celivlose tape; 
(D) thu tacks. 

The process of stripping ip a joo te expose one image a 
number of tines on the samc plate without duplicating 
the negatives for cach nit area is calicd (A) ceombina- 
tion work; (B) surprinting: (C) Gowsle prantine; (D) 
scuep-and=repeat work. . 


Listing 


Bist the items called & rin each of the following. 


Select your answers carctrully 


L. List the three most cormonly ised macerials as supports in 
strippinc,. mn 4 


(A) 
(3) 


(Cc) 


2, List four types of impositions. 
(A) 
(B) 


:. weal 
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PLATENAKING 


Acter the filr. has been stripped on the goldenrod layouts, it 
ust ’oc printed on a lithographic plate. The phenomenal growth of 
offset printing has »roughe about the development of many types of 
offset plates. Plates are wince from sinc, aluminum, plastics, and 
Ovher 1L.nterials, 


operations, such us graining and coating. The surface of some offsct 
plates is "grained" to nake it water receptive and is coated with a 
Liguetesensicive solutiun., Some types of plates are coated by the 
Lamriacuurer ind used only onee; Dut others are regrained and recoated 
so that they may be used many times. Exposure and development of the 
plates depena upon the type of plate being used. One of the rost 
eritical problems in offset printing is that of controlline the foun=- 
tain sclutions and dampening solutions. 


In this tnit you will learn about the type of Lithographic 
plates anc the correct procedure to follow in preparing, exposing, 
and developing the plates. 


es ee ee ee: 


Assicay.ont : 


1, Reac the references listed below. 
2. answer the questions »elow and turn in this assignment by 


Reterenecs: 
A. Cogoli, Photo-Offisct F-:ndamentals, pp. 108-129, 
B. Department of the Navy, Lithographer 3 & 2, pp. 101-222, 


L540"4791 2 


C. Latham, Lithographic Offsct Press Operating, pp. 106-122. 


Miest1tons: 
Truc=-Paloc 
Directions: The following state.onts are cither true or false, If 
ie statcront is tree, draw a circle arovnd the letter "T,." If it is 


aise, Grow a circle arounée the letter "TF," 


— | T 3S 2. Surface coated plates nay be purchased with the plate 
 £ coating solvtion already applied. 
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T F 2. The non-printing arca of a deep-ctch plate is etched to a 
depth slightly ‘oclow that of the printing areca. 


Tt fF 3. The deep-etch plate has a longer press life than the sur- 
face coated platc. 


PT P 4, Meltiemetal’ plates reqiire no fountain solution. 


| at 


a os 9. The dry-offsct plate requires a narder<than-usual ini~ 
form roller. 


te 
ty 
ov 


The direct image plate docs not employ the photogranhic 


process in its preparation. 


rH] 
tz 
~J 
t 


All conventional plates can %e regrained and usec again. 


fy 
f 


RY 
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3 oc. Stainless steel plates require deeper grains than sinc or 
alurinun, 


Ba fT F 410, Direct-irmage plates do not necd to be grained, 


ae T F Ll. Prwrice can de used for both removing the inhad image and 


—_— T PF OO, Alwiinum plates may be grained chemically. 
for graining. 


3 T F %4212. It usually tcaltes about two hours to regrain a used plate. 


* 


Ammonium bichrorate is a Coadiy poison if taken internally. 
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The flat should ‘xc taped to the coatea motal plate so that 
the negatives are in readable fori. 


T F 15. Traces of scwa cling to the plate anc are removed by 


i 
desensitising. 
€ %F 15. Ordinarily, a vaceun frame pressetrc of anouat 40 pounds is 
required to h-1ld goldenrod flats. 


T YF 417. The relative huridity of the atmosphere tends to be the 
most Gifficvlt variaile to control in detcxrmining cxpostre 
Circ. 


T F LS. When developing the albwin plate, the ink should be 
completely dxy iocfore it is soaked in the sink. 
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‘A piece of cotton will rerove the im: from the image a. sas 
tims developing the plate. 
Gumming provices a fil. on the non-working areas. 


To store a plate, the ink shovild be rer.oved from the image 
areas ane the imace then covered with asphaltum. 


The decp-etch proccss is very similar to the albumin 
process, 


It is not possinle to make corrections on a used platc. 


Presensitized metal plates arc ready for exposure when rc- 
Loved fror. their original carton. 


Presensitined olates will keep indefinitely. 


Presensitized plates shovld be opence only in subducd 
Light. 


It is bettcr to ovcrexposc a prescnsitized plate than to 
undexrexpose it. 


Dircet-image plates should not be handled in bright light. 
xecrography is a “dry” proccss, 


The “copy” to be reproduced by Xcrography rust be typed on 
a special copy machine, 


hen Xerographic platcs are cxposed to the copy, clectrical 
charses appear wherever light strikes it. 


The deep ctch process requircs a flat nade of negatives. 


The arcas that do not print and that are made to resist 
whe acceptance of ink are calic . scnsitized areas. 


‘Sth the introdection of halftones, coarse grained and 
albumin plates were no longer satisfactorv. 


The cause of rost cases of blincing is gum from the foun~- 
cain solution that has accumulated on the image. 


81 
Completion 


Direetions: Fill in the Dlanz(s) in cre strate: cnt with the word{s) 
required to complete the sentenee correctly. 


1. Surface coated plates that are purchased with the surface 
coating solvtion already applicd arc callicc 
plates, 


2. The surface of some offsct plates nust be _ CKO 
mane ther water reeeptive. 


3. Stxong light _ the albemin solution, 


“4, The density of albumin stock solutions is neasvtred with a 


5. Two types of hydrometers are vsed in lithographic work: 
and mS 


” 2. 


S. In exposing the albumin plate. the Cistanee from the arc light 
to the frare shovild be equal to the rmeasurerent 
of the printing frare, 


7. After the albuinin plate is exposed, 
is applied to the image arcas, 


~*~ 
. 


S. The albumin plate is Ceveloped in i 


GS. As a final measure to ret.ove all exeess Ceveloping ink, the 
alburin plate can be placed in a solution of water and 


or ‘ 


Iriy 


10. If the plate is not to be used for a day or two, or if it is to 
2e used for color work, one shovld wash the developing ink off 
the plate anc cover it with e 


Yl. A coating of solution should be 
applied to a plate if there is a prolongeé interruption in the 
press run. 


12, Preparing a stored plate for re-runnine invoives washing the 
plate off wich ° 


13. A - piate is a nlote which has no 
sensitized coating, ror is one applice to its surfaee. 
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. improved cesensitiza 


The qc stencil, which is free 
from aiingiim, hac proved an effective cosensitizer,. 


cion renciting in Sine> crains means that 
Gun Se “sea and setter 
can bo printed, 


Wich now dcveiomonts im pitte nuniinc, iess water may be rsed 
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eqtire strong carpeninc solutions to keep then 


Gum, under the influence of the acic the may 


and not be receptive to ink. 


Zcation that too uech ink is Deing zsed will be filicd 
ane a tendency to 


2G. For good plate Lite ond hichn avality work, the rollers must be 
’ ana cect Light. 
2H, Even thorgh the npintes start to show signs of scumming, if the 
image is still gocd they mar ie + ° 
Si, ame one Handiing oetfset pistes should practice extreme care to 
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Reltiplc-Choice 


Im the space at the left of cach statement, write the 


letcer of the iter which will provice the correct answer to corplictec 
La : ae’ 
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The most poprlar plate in the sraller shop is the (A) 
Nerography plate; (£} multi-retal plate; (C) direct ixage 
plate; (9) strface-coatedc plate. 


“hat type plate reavires no fountain solvtion? (4) pre- 
sensitized plates; (B) relti-retal plates; (C) dry-offsct 
plates; (D}) surtace-coated plates. 

Tho type of plate or which the image is typed, craw, or 
print’-d Girectiy is called {A) direct-image plate; (8B) 
presensiticed plate; (C) dry-offsct plate; (D) decn-ctch 
plate. 


$3 


“hat plate is protnmced ow = czy rhocteqreptic-electrastatic 
process? 3) Oryp-ciisst micce: (8) srréece-ccsted mlete: 
(C) diract-ivace plates (D) Ferecrest:y olste. 


——. >. ER mitinetal plates, the uccsi csed te reuel weter and 
accept imk Gs () compres: (} rames (C} =eluminum: 
(D} steci, 


: Graimed, lt shemid be cowetTed EEF €2}) trisoditr sctiphate: 
a2 (B) gum arebic; (C) nastimg tmoc: (23 sitice gel. 


~ 


; &. If a plate is mot to be asec Ser sare time after it is 
¥. Whe etching solution is emolicd with = €} req bekl: 


{B$ piece of cottons {C) mreshs (2) szonmce, ; 

= - Seen -t aaet - : 
S. Gum arabic solmiions shorict alweye have a Goce reading é 

of (A) 5 Gecrecs: () © Geerces; (C! E4 ceqrces: (5) 22 3 

S. “What is use@ as = commter-ctem sektticen for sburine 
piates? (A) tedrochicoric acid: {8} mttric acid: fC} 

boric acids: (DB) acetic scaAd. 

10. You fay erase s=myenmted Times ar words from the aekmmin 
Diate atter jt has Seem derelaoved ed hefere ft hes been 
etched iby ratbime it wit (4) Eithocime: €8} 2 sponge: 

(C) orice power; (@) tee sm=te sii. : 

22. Solid ares or Aimes are osa tify setmted om nletes with = 
aiinted ink callea (©) sescte: (©) Fittholine: {c¢} 
dichromate: (BD) asuhadt=ar. 

Directions: List the items calles for im ceck af the foktowing. 
Selorct vonur anovers caretniliv. 


1. “hat are the six maim types of oftsce wlstest 


{A) 3} 


= tHe 


@4 


2, “hat are three nethods of comirolling the sice of the graim im 
GJreining pistes? 


{A) 


3, bist the three rain ingreficnts in an alborim costing solltiom: 
@ oo 
(3) 
#. List the eight main steps in preparation of a sariece-costed 
nctai oiste Sy the albmiin process. 
{A} , {=3 
(3) : dF) 
iC} {3 
(5 {39 
3. List the four rain factors that intinese the emasure time af 
the pinte. 
(a) 
{3} 
{c} 
{D} 


. Bist the steps in orcprrang a presensitiges metal plete. 
g) ic} 


{3} EE ID) 


List the steps in preparing an uncoatcd paper (cellulose base) 


plate. 


List the steps of procedure in making a deep etch plate. 


(A) 
(B) 
(C) 
(D) 
(E} 


(G) 


—__._—s-— (HY) 

(T) 
Be) 
(i) 

(i) 


two main reasons for plates going blind on the press are: 
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(D) 


(E) 


(F) 


(M) 


(N) 
(0) 


(P) 
(Q) 


Assignment ~ Covering 
Sheet No, 12 Units 69-74 


PAPERS AND INKS FOR OFFSET PRINTING 


There is 2 paper manufactured to fit alnost every purpose; it is 
one of the lithographer's most important tools. Paper is actually a 
thin layer of wood or vegetable fibers which are pressed together 
and held by sizing and r:ineral filler. Another basic tool of the 
Lithographer is ink; paper and ink go hand in hand. In letterpress 
work, there is an ink nanufactured to suit each type of paper, but 
there is less variety in offset inks, 


The lithographer must have a thorough knowledge of the charactecr- 
istics of papers and inks if he is to use thom effectively. Difficvl-. 
Ges are often encovntered with paper: it wrinkles, curls, shrinks, 
stretches, and waves. In order te control the paper and overcore 
difficulties encountered, the lithographer rust study its makeup and 
nndexstand its characteristics. Offset inks must be "doctored" and 
modified quite often to suit a particular kind of stock. 


In this unit you will learn about the.characteristics and uses 
of papcrs and inks used in offset printing. 


Assiennment: 


1. Read the references listed below. 
. 2. Answer the quvestions below and turn in this assignment by 


Reorences: 


A. Cogoli, Photo-Offsot fundamentals, pp. 130-145. 
B. Department of the Navy, Lithographer 3 & 2, pp. 380-356. 


True-False 
Directions: The following statements arc cither true or false, If 
the statement is true, Craw a circle around the letter “T." If it is 
falsz, draw a circle around the letter "F." 
T F 1. Fine paper stoc?!: will improve a printing job. 


T F 2. Paper is apt to be more troublesome in printing than ink, 


T F $3. Newsprint is a very high grade paper. 
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87 
Revsprint is wsrally mace fram cotton pulp. 
Mechanically-qrotnd wood ptlp makes very strong paper. 


Alpha-cellulose pulse forms into a strong paper with good 
folding qualities. 


Sulphate pulp rakes a paper of high tcar-test. 


All paper made from cotton pulp is high grade. 


Pulns for lithographic printing papers receive < very small 


arOUnet of siting materials, 
Newsprint is partictlarly suitable fcr fine halftones. 


* 


Rag-content Domd paner is used for Susiness forms and 
letterheads. 


Twenty-pornd steck is generally used for Letterheads. 
Linen is 2 term printers apply to paper race from flax. 
Mimcograph paper is 2 paper with a highly polished surface. 


fhe Eost inexocnsivre form cf Dock paper is called “super- 
exlendcred boox.* 


Coatec capers have a supersmocth finish, 


Coated papers are very well sited for reproduction 
proofs. 


ticze paper is beihy,., soft, and pcerows. 
Offset work receires special water-resistant book stocks. 


Pilate finish covers have 2 uniform surface suitable for 
halftone renrocuction. 


Cover papers cannot be ruin on the offset press. 


Chipboaré is well suited for halftone reprodu sctions. 


Paper showld be orinted on the fclt side. 


The grain of paper should run vertically in a pamphict or 
book. 
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25. The usval wav to determine the weisht of the papcr is to 
weigh 10°00 shects of stoc cvt to a certain size. 


258. “hen paper absorns moisturc, it i121 expand more across 
the grain than with the grain. 


27. Letterpress ints should never be use@ on the offset press. 


S. Lithographic ins depend on volvme for their covering 
qualities. 


29. More prints can be odtained with opaque inks than with 
transparent inks. 


30. ‘hen running your finger across a sheet to check for drynes 


you should use the sheet on top of the staci since it was 
printed last .and will indicate the dryness cf the others. 


3L. Cobalt is one of the most cosz:on driers used in ink. 
32. Yellow is considcred a varr color. 
33. Bluc is considered 2a cool colcer. 


34. When mixing inks, the color shovld always be added to 
white rather than white to the color. 


35. In speaking of ini, “viscosity” is a measure of “stichi~ 


ness," 
36. Onacity is the “hiding” or “covering” quality of: ink. 


Corpletion 


Dircctions: Fill in the blan:(s) in each staterent with the word(s) 


* 


required to complete the sentence correctly. 


i 


.is the most widely used cormodity in the 
yorlid, 


Pape> is actually a thin layer of or 
ribers,. 


Kost paper is designated according to its or 


The process that royghcns and frays tne fibers so they may 
etter cling togetner in the finishec naper is called 


12. 


5 


the “extender used. 
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The ultirate cefinenent of the pulp is done by a 


3 


I 


ka 


the sizing is added while the pulp is in the beaters, 


is used. 


Calender rolls and the paper. 


Colored newsprint is called ° 


paper is vsed in most national 
magazines, 


A ream of paper contains sheers. 
A package of paper usually contains sheets. 
The watermark is "“rcadable" on the side. 


Sixtecn-pound bond paper is the cquivalent of 

pound Dook paper. 

Lithographic inks differ from letterpress inks in that they are 
fee ANG ew ~~ s * 


Inks are desecrised as ig , dem 
pending on their body. 


Ins are classificd as ' , OF 
, aepending on the nature of the pigment and 


“nk dries in two ways: by _ and by 


To regulate tack and other qualitics, certain mterials called 
are spretimes added to the ink. 


When black is added, the color becomes a 2 


I¥ a color is added to white the resvlt is a ; 


is the best color for attracting attcntion. 


In ink terminology, is the "resistance to 
flow." 
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Matchine 
Directions: The icft 
the right hand colvmn is a list of terms, 
a fhe terms by placing the letter of the 
“ description, 
l. Producea by grinding the A, 
entire log B. 
Cc. 
2. Made ‘Sy retrrning used 
paper to a niin state by a OD, 
| cher.ical cooking process S. 
. FE, 
4 3. Made hy cocking wood chips 
7 in a digester 
a 
&, Suited only for handbills, 
a newspapers and other iters 
|. which arc not permanent 
.| 5, Used to make the finest 
il permanent paper 
Et S. ade of wood of the beech, 
birch, maple, oak and pop- 
a lax trees cooked with caustic 
i soda 
| es 3 
E |i 7. j\Long fiber pulp made from 
Fi, cvergreene 


Listing 
Directions Gist the iters 


Sclect yorx answers carc£Eully, 


f 
' 
3 1, List the prlps in common use. 
(A) 
(B) 


called for in cach of the 


hand column contains descriptive phrases. In 


Match the descriptions to 


terms oppositc the appropriate 


rag ptlp and cotton pulp 
Old=paper pulp 
mechanically-ground wood 


-pulp 


chenical wood pulp 
sulphite pulp 
soda pulp 


following. 
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2. List seven cormon kinds of paper. 


(A) (#) 

i 

(B) (Sipe pee es 

we se SAG) 8 ee ee 7 

(D) 

3. List the usval steps in rakinad paper. 

: i ee A 

. (B) ee 
(Cc) eer) 

; (D) (H) | 

7 


4, Gist four ways of testing the direction of the grain of paper. 


(BY ns = =, (0) 


ae wee. 


(B) (D) a 4 


(B) 
6. List five vehicles generally used in lithographic inks, 
(A) (D) 
(B) (E) 
(C) 
7. Gist the three primary colors used in mixing inks. 
OS ne: (E) 
(B) 


the three most likely causes of offsetting. 


Assignment Covering 
Sheet No, 13 Units 75-¢6 


PUNDANHENTALS OF OFFSET PRESSOR 


An offset press ic made of many parts; these parts form “vnits" 
and "“systerns," svch as the printing unit, delivery vnit, inkind sys- 
tem, ete. Althovgh the 4ifferent maxes ef presser differ in constrzc- 
tion details, there is a »asic similarity in their fundamental parts 
ané functioning. 


In oraer to operate and service the offset press, the precsma: 
ust Knot: how the variovs parts and systems function and what to do 
when they do not function properly. He rust be able to maze 7djyst- 


ments on the press and perforr the routine maintenance duties. 


In this unit yor will learn the names and functions of the parts 
and svsters of the offset prcss; vou will also learn tcchniqees 
adjusting the press. 


1. Read the references Listed below. 
2. Answer the orestions below and trrn in this assianment by 


References: 


A. Cogoli, Photo-Offsct Fundamentais, pn. 5-7, 145-157, 
B. Department of the Navy, Lithoazadher 3 & 2, pp. 223-2435. 
Cc. Latham, Lithographic Ofisect Press Operating, pp. 14-36. 


Truc~PFalse 
Directions: The following staterents are cither true or false. f£ 
the statenent is true, draw a circle around the letter "T." If 


false, draw a circle around the lctter "F." 


tT F 1. The water fountain roller contacts the platc first. 
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The image is in "readable" form on the blanket. 


| 
ey 
a) 


The inked inage on the plate replenishes the ink on the 
blanket image. 
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3 3 
% Pf PF <<. Tre piate inace mest roll against the siancet image in 
E esactiv che. sanc location cvery rcvolvtiscn of the press. 
‘| T F 5. The olate cylinder is usually tvice the diareter of the 

Slanixet cylinde:. 

i 

tf F & The plate cylinder is alwavs the uppermost cylinder. 


3 f F 7. The plate cylinder shocld be the most accessible cylinder. 
o. He BMCarcrs on the ends of the plate cvlinder have a 
slightly smaller diameter than the cylinder. 


so} 
te 
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fT F 9. The gear on the piate cylinder drives the gear on the 
; Dlanxet cylinder. 
fT 3 WW. When the width of the front rargin on a sheet has to be 


¥ changed, it is easicr to change the cylinder in relation 
to the gear than to shift the plate. 
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 roken between the plate cviinéder and the pdlan- 
a “@t evLindcr by bactting auay the Dlanket cylinder, 


12. The irpression cvilinder sust be parallel to the blanket 


fF 
cylinder. - 

i 

E ¢ $F i3. Packing sheets shocld be selectcd which, when added to the 


Hlanxet tnickness, will total .GO2" in thickness more than 
che undercut c= the blanket cylinder.- 


+ T F 4, The iakket chovwlé be stretched as tightly as possibie 
| around the cyLinder. 


f F %:25. An attomatic oiling system useally takes care of the 
lubrication of the linkage anc leaves that throw pressure 
on and oFEF the eviinder. 


- the printing unit is the most Cangecrovs oart of the press. 
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- LO; spots can be fo:nd on most cylinders, 
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GS. Tre total thicimess of the paci:ing sheet and the platc 
snorl@ be .0017 rore than the undercet of the plate 
evlincger. 


3 = PF #419, The plate shovid be "grired® 5scfore Scing removed from 
tne cylinde>. 
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= © FY 25S. The fountain solctitm reccmimes emer coantroeL. 
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m-Lincors meintain the fvwo cvianfierr sereliei to eech cgther. 


2. Oring tho operation of thre press, ite cylinde> 
prosses the shoet of printing pancr ageims= che Dlemet. 


=. <<: Sot 9F antiaeatic Grippers is Diared im tte cep of the 


&. ne blanket is mate trom 2 qomemed fehric. 


3. ant thickness of the bliankct snaocia se messcrted with = 
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< Et = 
& i omy 3 le = ~<a 
S$. Grlinders shocid be heopt claen with carck 


J a” “. >: ——_, —_ —_s ro i '. a 7 “o 
. 7. Holleton-covertes tompenings rollers shoecls oe cleaned First with 
ant thon with ~ 


reontein rolicr revolves im 2 poem DE vetor rised with = 
soirtion —nown ar ~ 


30. Fae weter surppiy is comtroalice ty a adjastirent. 
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lil. The comrovor ta scs carmy the snret to ite ced oF the feedesicerd 
tere it is stonpot Sv a set of pans Roam Sst che ‘ 


22. The pevcr is loaded onto the teed ieblie im smell stacks celled 


Zt. ter the sacot ais *Dackiod” Se the comier, it is Bitted hy the 
2. il every sheer gors throoch the pross orm Es primtecd im the same 
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17. The stop the sheet and hold it 
on the feecdboard while tne side yuides move it into position 
sidewise. 

1g. Host of the trov'sle encountered in the delivery is poor 


+ © 


Multiple-Choicc 


Dizections: In the space at the left of cach statement write the let- 
car of the iter. which will provide the correct answer to compicte the 
statearcnt. : 


i. The main part of the offset press is the (A) antonatic 
inking system; (B) antomatic feeder unit; (C) automatic 
delivery enit; (D) printing wnit, 


2. The nlate is attached to the (A) top cvlinder; (B) bottor. 
cylinder; (C) irnpression cylinder; (D) blanket cylinder. 


3. Mosc offset presses are (A) one-cylinder units; (B) tvo- 
cylinder units; (C) three-cylinder vnits;: (D) four~ 
cylinder units. 


4, The total reco.mendec squeeze between the blanket and 
plate shovlé 2c (A) .0C1"; (B) .003"; (C) .010"; (D) 
300", 


5S. "hat is a likely result of insufficient pressure betveen 
the plate and blanket? (A) slur; (B) fugzv images; (C) 
no image; (D) dowble printing. 


6. The film of ink varies in thickness with the setting of 
the (A) reservoir; (B) fountain roller; (C) vibrators; 
{(D) focntain blade. 


7. Small rotating whecls used to matte the first sheet separa-~- 
tion are called {A) suction feeders; (B) combers;: (C) 
suckers; (D) spring separators. 
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List ing 


Directions: List the items called for in cach of the following. 
Select your answers carefully. 


Ll. The asic parts of an offset press are:: 


(A) (E) 


a 
| 


the four major classifications for designating offsct 


3. List the six steps in setting bearcss: 


a> 
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@. Bist the steps im sctting the rollers as stated in references: 
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Assicniren Covering 
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LATE READY a OFFSET PRESCES 
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The term “nmakeready" refers to the preparntory stems tahen ix the 
pressran in preparing the press for running a jop. Offset ratiercadics 
Lay 32 divided into three gencral classes: simple, partial ane Zulli 


. ~ - 


* It 42s of utmost inportance that the pressman prenerly prepazcs 


fc prass Yefore starting oe job. A job poorly started can xc 
wastcful of material, time; and effort. MWrsteful makereadics mcan 
chat the jobs must BUnEt with Aarge overruns and, even then, cinc up 
Wren Snortagesy ~- es : ~% 


~ 


“In this snit “you will learn the-proper procedure anc steps to be 
in prepiiting the press for running a jcb. 


- Read the references lListeé belo. 

Read ~eference “A" below and omcline the procedvre for sre- 
paring the “Chie 20" oress for cperation, or obtai 
manmvtacteror's instruction manual for the press on waich 
you are training and ontline the procediire for orenparing 


ts 
(t 
re 


hd - - 
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3. Answer the aczestions below and tvrn in this assignment 3+ 


x. Cogoli, Photo-Offset Fundamentals, pp. 159-158. 


B. Departement of the Navy, Lithoarazher 3. & 2, on. 220-255. 
C. ULntharn, Lithocraphic Offset Press Operacins, pp. 37-100, 


275—15¢, Loo-205, 
BG. Lathan, Advancec Pressmanshiv, pp. 212-2235. 


True=-Faisc 
Dircetions: Tne following statements arc cither true or false. Tz 
che shacencn: is true, Graty a circle aroinc the Ictter "“P." rf it is 
seuse, Grav a cittcle erounc che letter "F." 
? 2ifference etwecn a simple joo and a hich qality 


7 F i, The real ce 
in the mahkeready. 
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The ar.ount of maheready tire required is determined by the 
rake of the press and the tine of work. 


Pond 


The testing of new chericals, plate materials, ints, etc, 
is classifieeé as pre-mahkereacy. 


Establishing sore method of pre=-positioning plates »efore 
was iing is classified as pre-makeready. 


Simple makerea‘ . Se laa consis ts of only changing a 
plate. 


The ink rollers must be washed in a partial makoready. 


The partial makeready is often referred to as the No, 1 
lahkeready. 


Ss washup is a t of the nakeready,. 
The pres shu s not part of the rakeread 


All steps in the fu:ll 1.4.:cready are performed by the press- 
man, 


The changiny and setting of darpeners at least once should 
2c a step in evory makeready for a color job. 


The final setting of the dampeners should be made hefore 
the plate is put on. 


The best time to cheek a blanket is j .- before a new job 
is run, 


A periodic rest period is good for blankets. 


When tightening the blanket clamp screws, you should start 
with the center one. 


The bianket pa king must be changed even if the blantet 
is not changed. 


The surface of the blanket must be liept in a like-new con- 
dition at all tines. 


New blamsets have a tendency to stretch after they are put 
on the press. 


Modern blankets should he powdered with sulpher after they 
are cleaned, 


Foo, The blant:ect must be cut perfectly square. 
PF 20. A new blanket mest be serubbed before using. 


F 21. Blankets should not be punched until you are ready to put 
ther: on the press. 


S22, %«If the sides of the blanket print more heavily than the 
ecnter, morc ink should be used. 


¥ 23, The running of abovt 300 waste shcets is nceded to »xcak 
in a blankct to new plates. 


PF 26, Packing is uscd to change the diarctcr of the cylinder, 


tz} 
N 
vi 
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An ordinary machinist's micromcter should be uscd to check 
the thickness of a Dlanket. 


| fT 8 26, The first color shorlaG be printed shorter than the plate. 
Pt © S 27, “Then mounting a plate, the leading edge shovld be fastened 
| first. 
a a £ the size anc the weight of the paper are different fron 
that used on the last jos, the fecder setting will be 
different. 
i # : , oh : 
— oe EY 2 rc pile hei¢cht gaxvge rust be readjusted for cach new pile 
of paper. 
§ ‘ 
— : : 
a | T F 30, I the gripper opening cam necds to je reset, this should 
be done when the press is running at’ printing speed, 
: The pressman usually docs the watching of color in color 


printing. 


a 
tJ 
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> 


T © 32, In making adjustments in the inl:, the keys should be com- 
pletely opened anc. then closed down as needed. 


iti.’ arsgdes LieaniSRs pansy 
Fe per eee eet 


© F 33. Expericncee pressren often test the dampencrs: for moisture 
by touching them with their Knuckles or the bach of their 
hand. 

T PF 34. The ink rollers arc Grooped »Ycfore the plate is dampencd. 


T F 35. A trial ren is ade with waste paper before the actual job 
is startcd. 


e 
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36. Smail halftone dots do not ordinarily print until the 
plate is "broter in." 


37, ‘aste paper usec in the trial ren should be cut true to 
Size and not tor: or wrintzlec,. 

33. The purpose of the first trial shects is to check the 
quality of the work... 2 SS ee "4 


. 


side while making ready. 


40. If the plate has been moved daring makeready, the blanket 
snoula@ se cloaned lsefore starting the run. 


Completion 


required to complete the sentence correctly. 


2. 


3. 


10. 


P ] Directions: Fill in-the blan:(s) in cach statercnt with the word (s} 
iL. 


A properly prepared press ané adequate maxereaay prevents waste 
ron # FJ and ° 


The Sosiggest part of maitereadyv is . 


Pre-maiereacy Yrecuires that a £211 set of 
»e on hand. 


Paper conditioning is part of : 


On large presses, cach vorker turns off his 
when he has completed his work on a cylinder. 


Partial makeready :consists of a- change. 


~ 


Blankets that are to De used for have to be 
scrubbed particularly cican. 


The fixst color should be printed in case the 
paper stretches. 


To print short you rast use a blanket and a 
plate. . 


The baci:ecylinaer pressure must be readjusted when a paper of 
different is used, 


Joggers must be repositioned. when a -difficrent o£ 
paper is used. 


~. As a rule, the good pressman will keep his ini: on the sparc 
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20. 
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23. 


The pressman usually adjusts the in: for and 
only. 


Servbbing a blanxet removes the slightly 
thet prevents the planiet £ror- picking up the 
£11 value of the fine halftones that are on the plate. 


sorption of the is responsible 
for embossing the sheers surface. 


@ackiness is die to the formation of a sticky, plastic product 
as a result of the simultaneous of the rusher 
and the absorbed “ 


The normal press tension of the blanket shovwld be about 
potnds per inch of width. 


The term __- refers to the paper sheets that are put 
under the blanket and plate. | 


About good sheets of paper shovld be pst between 
every sheets of waste paper in the trial run. 

If the wort: is cocked on a press that does not have movable 
geides, the must be swung. 


“hen the irage is off center sidewise, the pressizan can generally 
acjyist it by moving the ; 


I< the nonprinting areas of a plate have picked up ink, the 
precsman cleans.the plate with a sponge dipped in the 


Onec a blantet has been properly mounted, .no further adjustments 
will te required until it becomes or 


Daring the ren, the pressman shovld cxamine the work at reqular 
intervals, by removing a sheet from the delivery pile about every 
to impressions. 


At the end of the day, the pr. ssman usually removes all ink 
“rom the fountain and cleans the 
and : 


’ cas 
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Directions: List the ites called for in each of the following. 
Select your answers carefully. 


1. List four methods of pre~positionina plates before washing ther. 


@) 


2. List the three typcs of rakereadies: 


(A) (C) 


(B) 


3. What four factors determine the amovnt and type of drirrs used in 
ini? 


(A) 


(8) {D) 


4, The position of the image on the cneet depends on: 


(A) 


(B) 


(C) 


. List the procedure for restorins a “smashed” blanket. 


wt 


(A) (Cc) 


(B) (D) 


6. List the three rain reasons for wenting to control the cylinder 
body Cia.cters by packing. 


(A) 


(B) 


(C) 
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Assignmmen: Cover inc 
Sheet No. 15 Units 36-St 


OPERATION OF AN OFFSET ‘PRESS 
Running an offisct press is qreaily 4y having carefully 
mace the press reac for running. Systeratic and centinuoes mainten- 
ance operations will wise rot:ic running the press much easier. Although 
= J-rve part of the sili anc cificiency of a pressran is evidenced by 
che wor he rahes ready nis oress for running, he still has to run it 
DIM. COMG Dat trith a good unifore: job thet matches his O. K. shee:. 


: 
fhe 
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Ss of the pressman vary from shop to shop. In 
moMcvVer, he is filyv responsible for the cleanliness and 


1 


<Ost cases, 

Sarcty of his station. He must keep a constant check on the press to 
soc that if fumetions properly, and make notes of anything that nceds 
attention after the jo> is run. Sare adjustments and repairs mest be 


in this emit yor will learn the procedurcs involved in running 
the Griset press arc how to perforr the various cperations., 


2. Ream the references Listed balow. 
2. Amswer the aqtcstions sclov and turn in 


A. Cogoii, Photo-Ofisct Fiindatcntals, pp. 168-176." 
£ Esct Bress Orerating, pp. 160-155; 


Seoolicrentary Retercnce: 


BD. bethaz, &dvarced Pressranshin. {Revicw as assicned by 
coordinator to fit specific needs of student.) 


Directions: Fhe following ctuterents arc cither truce or false. I: 
_che statcrent is true, dtawa circle aroenc the letter °T." = 
false, draw a circle arounc the letter "F." 


rT] 
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7 #£ 1, fre pressran is responmsibic for clininating wennecessaryv 
. etmning tine, ; 
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i> the ranoroary Sos teen slicshied. the thole comming af 
ne 


ae - - —— See eee ame = =. —_ Ts 
JOD: Gaal Oe jet 2) > Sts oS eer SS oe ee eae. 


TE the presscan wt] om His int ike freely in the mate- 
weary, At wild cia ametc SS Soares Ciring tae scr 
img ot The Anb. 


The DOSS] is respemsibie foc the waver hehevirg in 
saoch 2 Teamner 2s to imsart aged Fit sxc register. 


Gin larce plants the Sorerem is sosmoamciate far tie vamcr. 


7+ = L ~ = = mgeencereppeepe 4 7 + mee 
42 22 2De DOCKS (Se SE WES Ce SO aeadte Nac, 


—-s iJ ~~ _™ ~~ ~~. = ~ —- -_ 
St 35 posrsidic thrt Dear ray oor withir = SIEGES SoC. 


= = od ngee-aee 
srltuty of his simecsam, 


Ris hbeliper. 


The pressnanm 2S not weoally toeeorsrsie for mravicing = 
135t OF whet mects 0 So Cam am tic wress toe heen I= in 
top shape. 

Amythine that woulc eitiecs tic qeaeittiv ef the jour ar che 
LEV. 


Sreii arregqniaricies are mere tiv to shaw tz an sinmptie 
Joos then Gn om eearting 7a>. 


(Fea d Fel ne sah de 


POR REP Me A UNY GALA. TRS AS ca bet ase 


uniformaty of the work. 


= F 26, Fre piate is Rept roict vhiie the mress idfes, 


E - © 27, Tre vibrators of an idling im ss srster wall fevel att 
: the ink on the roliers so thet St => lerger coimeides with 


a : = 
258 
t . 
cy = F it. She Front aris will te31] the proemce wicther or rot the 
= Press Tegistering sevices arn omoeratiocr sextisiacterify. 
: f ¢ iS. Sheets that resdcior across ihe Grack ecé Sack omct com 
: tarmac fo Tit gm the eomier oF fhe shee. 
EF F 20. Keeping the forntains filles is ome of the Grtices of the 
DBCCSSE2R. 
EF 22. Checks of thc DH of the fomominti= salcttom shorld be nade 
daring the romring of the ob. : 4 
~ 2 22, Gn teoeran presscs, the operatoer tes emacgm ractime drttes 
; to Eeep hin sasy aii of the tine. 
j ¥ F 23, Keeping the plate in good comtition is pert of the routine 
: O= Fumning the press. 
: EFF 22. Th as perristisiec to make stom and Wet the plete dry up. 
= ‘ 
a . £ F %25.. Too freqnent stops oF the oress cen be Eeertcl to thm 
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22. The pressroom wild not mmow mich sheet Ris plete until im 
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A soirtion having a cH vetor oa EC is mental. 
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e t= a forma calis for 2 pe of 3.2, wor wey disregerc the 
2 Gccimai points ond make it an cram 3. 
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. Ee DH of Foumtain solctaoms shocit oo apart T.5. 
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3. he v8 of 2 focntain soivtio will mewer decresse mmless 
acid is added. 
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CornpLecion 


Directions: Fill in the >Dlant:{s) in cach statement with the word(s) 
required to complete the sentence correctly, 


l. 


Uy} 
® 


The moisture balance of paper may be cher ted with the 


* 


if the paper for a multicolor job on a single color press is too 
dry, it will " 


During the running of a first color, the pressman should check 
the sheets for fan and draw by using a 


« 


e 


Orcinirily, the pressman need only watch his , 
1s , ane his to keep the press 
running in good order, 


X constant watch kept on the is the only thing 


= 


that will insure wnifority of color. 


Sheets are checked for strength of color in »%oth the 
and the ‘ 


when running ycllow, an inspection »ooth Lighted with 
is excellent for chee-sing. 


As the pressran pulls cach sheet, he examines it for 
ane register, 


The pressran can check the rear marks to sec if the paper is 
; or 


If there is dirt or ink skin along the edge of the blade, 
will show un on the roller, 


I= the press is stopped entirely, the plate must be 
again before starting. 


Press cloths that have been usce in cleaning up a press should be 
placed in a coverad 


Pia: 


Traces of kerosene wsed in press wash-up must be reroved wit 


« 


Kerosene lcft on rollers will cause ther to é 


15. The term pH is used in neasuring the or 
of a solution, 


1S. The pH scale runs frou. to __ o 


17, Solutions having pH valres xbove seven are 


15. An acid solution with a oH of 4.0 is tires as acid 
as one having a pH of 5.0. © 


22. An acid solution with a pH of 3.0 is 100 times as acid as onc 
having a pH of _ ‘ 


Listing 


Direczions: List the ites called for in cach of the followings. 


wecioee vorr answers carefully, 


L. List the steps for starting the run. 


(A) oo 

Le a, 2) | ea eee 
(C) (6) 
(D) 


2. Uist the steps for stoppirg the press, 


(A) _ , | (F) 

BY cs AG) 

(Cc) ——— 
(D) (I) 

(E) 


3. To condition the press and make ready in such a way as to make 
it possible to run off a joo with a minimuc: variation requires: 


(A) 
(B) 
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Assign cnt 
Sheet No. 16 


OFSSET PRESS TROUBLES 


It is far better to prevent troubie than to try to correct it. 
If Ene press is provesly instalied, maintained and adjusted, and che 
plates are carcfully prepared, many of the trovbles often encorntcxrec 


in operating the 


offset press wey be avoiced, 


The oeginner nav find it very cifficult to locate the cazvse of 
trouble on the offcct press. Sore conditions may Se cansed by any of 
a nunce: of things. Therefore, it is necessary for the pressren to- 
snow the possidle causcs of the troubles that are commonly enco-ntered. 
timc lost looting for the case of sore Gitviculty can be very 


expensive. 


in this unit you will learn about the cori.cn trovbics encovni- 


cxrec in operating 
=roviles. 


Assiamnimieont: 


the offsct press and the t.ost Lixely causes of these 


lL. Read the references Llistcd below. 
2. Answer the avestions bclow and tern in this assignment dy 


Refcrcnees: 


2h * Cogoli # 


ehoto~Giiset Fundarentals, pp. 171-175 


7° 


BE. Reed, Offset Press Trovwbles, pp. 1-162. 
Orestions: 
fruc-F2lse 


eS oF 1. Je the 
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the 


following statements are cither trve or false. If 
S trve, Graw a circle arovnd the Ictter "FF," TE it 
circle around the letter "F.” 


Zeeder is feeding t.ore tnan one sheet, one reason 
hat the pile is too high. 


oa 


shects have a tendency to s nae when in the icedcr, 


cv 
the reredy is to inerecase the air blac 


side mide contacts the sheet after the griprecrs 


have closed or shcect has staritcé forward, it is neccessary 
to correct the timing of the sice guide. 
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Tf the sheets tcné to stick to the blanect it means chat 
cither the gyipper tension is too woak or the int: is too 
tacky. 


Running too ruch ink on contec stock will usvally result 
in slurring over the entire cheet. 

"Pilling up" is evidenced on the printed sheet and plate 
by the type matter and halftones filling in with ink. 


If the int: is too tacky, you shold add thin varnish or a 
non-pic?: compound. 


"Pilling up" may be cased by too much ink. 


Lack of coloring zwatter in ink may be correctee by adjust- 
ing ‘the in’: fountain. 


The oscillating Grvrs of the initirg svstcr should not have 
the same surface snecd as the prinzing plate. 


Horisontal streaks in the printing may be caused Dy one or 
more of the form rollers being sot too hare against the 


To re.edy stripping causce by the retal drums, it is 
essential to remove the drums and coat thor with cbhonite 
or copper, 


Uneven ink feeding can De prevented to sore cxtent by being 
certain that the ends of the rollers and crvurns are dry 
aftcr machine vash-up. 


Wash marks will apnearc when too much dampening water 5 
ae we 
used, 


Color variation dve to the feed of the davpening sointion 
can be rorccicd by maintaining a constant level of solntion 
in the water fountain. 


Presensitized altminur plates will generally produce the 
largest number of prints. 


If the image goes blind because a deep-etch plate was 
not completcly developed, the only solution is to have 
tie plate remade. 


A new blanizect shold not cause any troubles unless the 
blanket was defective before it was usec. 


¢. 


S tq stich to the non=printing arcas of 
the lancet, the best reucdy is toweat the blanket with 
Hlanket Lacarcr ox hrvréener. 


When the paper tend 


A loose and slipping slanket witl cause horizontal streaks 
in printing. 


T F 21. Lintv paper will tend to leave fibers on the blankct only. 
T F 22, when paper picts or splits dave to its being of low cuality, 


i 
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| 
i 
f 
| 
t 
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Ft | and reducing che inks tack docs not solve the problen:, 
| specding up the press may correct the sitvation. 
i 
{ 
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The curling of sheets on dclivery usvally occurs with 
lightweight papers. 
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-. Thin papers that curl dovmward on delivery will tend to 


curl toward the printed side aftcr a period of timc. 
oe 
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"Set~off" may 2c cased hy excessive ink. 


& PF 26. Poo much dricy in the ink may cause the shects to stich 
toucther in the stacher. 


T F 27. A fountain solution that is too strone ray cause bare 
sections on the rollers, 
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ally causcd by too much reducer in the in’. 
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29. The most likely cause of chalking is thin varnish in the 
int, 


T F 30. The ink is saic to "run" if it penetrates throuch the 
paper stoct:.. 


T F 31. Boiled linseed oil will specd wp the setting of ints. 


Se rae I A ot ee ee he pn 


fT F 32. .Varnish will recuce the inks tick. 


| @ 2? 33. Varnish will shorten the ink. 

: T Y 34. Some troubles ray be caused by ink ‘cing too fresh and 
therefore it shovld stand for a week or so Defore using. 
i Y *F- 35, Not nuch is tnown as to cxactly why mottling. occurs, 
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Cor.nletcion 


Directions:. Fill in the lan (s) in cach staterent with the word(s} 
required to complete the seniunce correciiey, | 2 


1. The proper clearance Zor the fingers on the tececer for paners 
over ,Q010" thick is times the paper t 


2. Uneven color can result from cither uneven or varving 
or evlindcr presstrec, 


~—arets 


3. Ink picked up by the clear areas of a plate ané transferring this 
ink to the clear arcas of the shect produces a condition cailed 


* 


£. A uniform, light-colored tint over the entire shect of paper 
is referred to as ° 


5. The bvilding up of ink on the plate or Dlanhkct is called 


o. The gradual disappearance of some lines und sone halftone dots 
fro the plate image is called ° 


— . 4%. 2 vanishing ocevrs duc to the composition of the ink, it ‘can hie 
correctce by adding a littic acid to the ink. 
S. chen black solids are gray and coloz~ solids weak, it is a result 


i A 
eh 
fate 
QO 
f= 
QO 
r 
wv 


©, Serm streaks are usvalliv due to Laci: of si 
3 or to excessive ° 
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wet ne Nae tants 


10. The slxvrring of halftoncs wsually resvlts from cxecssive 
or cxccessive ‘ 


11. I£ a blanket has lost its ink receptiveness duc to its 
ycecoking glazed and hare it shovld De washed with soivent anc 
water ana then secruobed with 
and solvent. 


aad 


——- of too mech é 


3 12. If the ink picks, splits or tears the paper, this can be cither 
an On ft? crorcic. 


=A, 


13. For lak toe dry prone 


exly, coated papc- shovld have a ph anove 
a and uncoa 


pH adove . 


cr tg iS 
Q 
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14. Improner drying of in: can be caused lov the terperature of 
: cither or 2oth the or the _ NeARG 
i too low. 
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: 
7 is If choatking occurs tne vehicle's penetrating rate should he 
ae | decreascé with an accaptavic forn of = 
Bntching 
. oe! 
13 ¥ Directions: The provaltsie causes of seviating are Listed in the Icft 
i | hand colern; a rencdy for ench of theses cavses is listed in the 
a vicht hand colurn. Hatch the iters on the right with the proper 
se. Zoe, on tne leckt by placins: the proper ictter — each 5iank on the 
| oe ZC £e', 
| ae | | 
| Aes | Probable Cause Remedy 
| ae | 
| Bae ww, ke Clear areas of plate not A, Reeset according to 
4 etehed prope rly--camnot instrtction book. Hake 
; repei the int: new plate, if darageda 
7 , 
me: oun, 2+ 200 Little fountain solu- BB. Haintain at recommendcd 
ig , tion pH 
H ron a er 
i Abe mane oo Oakpener form rolleys not C, Even out, recover if 
ee parallel, ox set tco far necessary 
po from plate cviinder 
ae D. Re-ctch the plate, or mace 
a 4, Dirty Zanpener rollers a new place 
eee: >. Uneventy applicd rollcton E. Replace rolicrs 
s E ! cover on Compenes roller 
ee 7 §, Dorpener rolle: not FL Take up the slac’: 
; pnaralicl with the olate 
; 
; 7. ODarpener roller cragging G. Inercasc flow oF Zountain 
of Douncing on plate solvtion 
. oo Fountain selution too H. Make new plate 
strony ox too weal: 
i : S. Plate. and lancet cylin- I. Cnt down on ink, and re-otch 
ders not provcerly packed the plate 
; 
: 
10. Flatten forr: rollers J. .Set according to instruction 


ranval, Hake new plate if 
dar.aged, or re-ctch che 
place 


i 


fae 
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www tL. Plate not ocxiectiv 
eonecntric with eviinder 
—._ 12. Skidding forr. roller K, True vp clack. Make new 
Soke tet ie ete elu tdldrg. amt plate if the image is 
danaged 
__. 13. Too ruch int: durine —. . %. Chlean or replace che 
make=reacy Caipener rollers. Cneck 
° the pH of fountain solcticn 
feed less ink. Replace ink 
. if crulisafice 
—_._.__. 14. ~‘Loose blanket hi, Set accorcing to instric- 
tion. manual 
<7 15. Oxidation of plate N. Maintain proper contact 
- petwecen the rolicrs anc 


their ricers 


15, Gver-develoncd plate 


—___. 17. =Resiceral coating 
solution on plate. _. Sn eee 
cowee cee eee WESEING . 


Directions: List the iiems callcc fer in cach of. the fcllowing. 
Select yorys answers care=sliv. 


(D) _ 


(2) 


2. List three provatle causes of piling. 


(A) 


(B) 


(8) 
(C} 
£, List <nree proba xie cases Cf gray tyne. 
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OOPSET DUPLICPH 


eunii Otiset presses ott ofitm referee! 23 te “ai plicatine 
ecv 3prment.* Frese sizniioc r2rhjaes are wool! asstet to mony tsce. 
Mey Foagrare iittioe Tioor spaces ant Shey ote sristinueliy easy to 
FIM TCEC . 


Ofiset Gcoplicntors ore gonoreliy aseti fer Jot that ac printed 
OR Cncers ranging from 107 = 14" to 3° x 3S" insite. “hile thc aft 


aaa pes M4 a a ~- =" Ges Comdyacad a 
ccc Cc-piicator operates on 2 stalaior smolts Dem Ge Eerge ofisct 
BECloo¢S, Tne Dctincipic Dchind it ac practérceiie the some. 


in this omit you will 3cerm abmi ocorreting ami meimeaiotoc core 
3- Doe caocmon types of ofirat tepiicoaiors. 


1. Beat fee woterenec Tirtet >riow. 


. =amgeer the c-osiions orice mat icoam fm tic aseicomest or 
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The Dlanket of the M-leilith shovld always °c underpacxed 
with paper. 


The [f.leilith «ses only wvaper plates. 


The blower: ae on “she feeder of the Mvltilich should be 
in the front position for ercinary work. 


The Multilith is equipped with a device which wiil throw 


avt the shects if more than one is fed through. 


ft is necessary for c shect ta be fad throvgh the 

Heltilich in order for the impression to print. 

sea ai Peace from the larger offset presses in 
es t have a continuous chain een. 


The firlti 
that it doe 


Being a stall, percision—-onilt machinc, the Maltilith 
requires continual adjusting. 


The Meltilith is designed so that it is never necessary 
to change nressuxe between the impression cylinder and 
the blant:ct to accomodate different thicknesses of stack. 


when running very heavy stock on the Mvltiiith, it is recor- 
mended that an olG “slanket Ye usec. 


The Davidson Dualith differs Irom other offset presscs in 
that it has only two eylinders, 


The inpression~plate cylinder of the Dualith makes tvo 
revolutions to one for the blant:ect cylinder. 


The Dualith can be scd ee Ccither offset or relief 
princing, 


The Dualith cen be used to print on both sides of the 
sheet at onec. 


any 
2) 
>) 
ct 
ty 
QO 


The plate should be movnted fro. the feed enc 
Dualith. 


The use of prescnsitized plates on older madel Dualiths 
wLLL remmire wndcerpacking. 


The Davidson inizing syster. is considerably difficrent fror 
that of the Mltilith. 
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The dampening syster. 
press are cite s 


The voller cleaning snit of the Divicéson should Dc Icfe on 
while the press is in opcration, 


On the A, B, Dick Offset Duvlicntor, the ink and water are 
fcc to the plate fran the same sct of for. rollers. 


The A. B. Dick trrachine requires speciai ints and fourntain 
sol-tions Sor »roper operation. 


The A, B, Die’: machine will handle only peper plates. 


To raise or lower the age on the A. B. Dict: machinc it 
is necessary to reposition the plaice. 


The feecer on the A, B. Dick machine is @iffterent fron [ 
Ootier presses, 


The specd of the A, B. Dick Giplicator should be changed 
while the press is in operation. 


At the enc of the day, all tension on all rollers shovld 
De relieved on the A. B. Dick duplicator. 


The “\whitin” presses have two forwarding rollers instead 
of one. 


The entixe intting unit can be scmoved from the Photostat 
Offset Duplicator, allowing cick color change overs. 


The mannal control knob of tne “Whitin" prcsses should 
de ternec: only in a clochwise Cirection,. 


Iz the image is not straight, the plate rust be loosened 
and adjisted on the photostat macnince. 


Although the Photostat Offset Drplicator has two mnoveasic 
side g..ides, usally only one is used at a tine. 


Phe vacwen pep on the “Thitin"™ presses shorvld always be 
turned off when the feeder is sine down. 


is possible to ruin small jobs in an off-centcred 
ii - 


yosition on the Photostat Ofiset Drplicator. 
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PeSCCeZOnS: Fill in the lsionit{c} in enact: 
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rerired to carplete tie centenec coreceth:. 
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rr. yey ~ = hd at 7. Ja = ee i -_ . + 2 = 
a. @ne Sormeain is lic3t at a cohstann Levci on the ID Ptilith 7 vy 
means oF 2 Silise with imter. 


at) 9 “nt — r= = =- “== EI- + == > ~~ >> > s< 
2. The siamvet for the t-liilith is provided with 


= bad 
evybinéc-. 


3. Hl the image is mot straight om tne picte of the K-ltilith, it 
is mocesscory to shift the i 
4. Whe paper supports om the Mclfilith shovic be adjested so tnct 


ff 


xv are aboot imckes fror cach edqe of the stoc. 


>, The sheets beimg fed through the Meliititi: Sec carricd to the 
mrinting umit by reams of 


2, Static fra: the paper is re:oved ix stretching a picce of 
=mucress the Celiver: end of the Mrlti 


7. Tac tuo form roliczs of tne Beltiidist wittes distrixcte the in: 

over the olate oest 3 for GYCh tigtripetion <f 

S. when ccplacinmg the roliers of the Mcltitith after cleaning, the 
rohiers shoule sc inserted first. 


©. Om the Davidson Declith, the niat<: and impressicn units are cone- 
imec om @ simsic evilineer, 


if. Tne Dlam™-ect “or the D-eiith rust be rounted from the 
cng Of the press. 


i*. he Draltith has = speccd range o 


ps 


irmressions per hour. 


Se ™ 


12, 2é@iesircats to the rollers om the Sevidson press should se done 
smth the aid of strips of ond paper. 


13. The rollers of the Gerenening wnit of tac A. B. Dict: Offsct 
Doplicator co not neec : 


34, If two sheets go through the A. B, Dich machine at txc sare 
tive lt shirts oft t Snes 


23. he Photostat Ofiset Bzplicztor is cezipoed with two side guides 
om ihe feeder bro uscckiy yuct the Side is sea 


mae or meiaeme orbs 
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15, 


The Photostat Offset Duplicator .is eqcinnec with two side muid 
on the Eceder jut Paine Jest the Ss 
as an active geridce, 


Dircetions: List the items enllec for -in each of the following. 


Scleoct vour answers carcialiv. 


List the causes for most difficultics on the Mettilith. 


ist three specific agedcanard opcrations that can %e done on the 
Davidson Dealith that norrally cannot >e cone on otncr 
duplicators. 


(A) 


(5) 
(C) 
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Assignment Ae _ Covering 
Shect No. 18 . Units 110-120 


BINDERY OPERATIONS 
In small print shops 2% is coiimon practice to require the learn- 
ers, who have reached some acceéptanle cecerce of ability, responsible 
for thc final operations which are performed on printed jobs. These 
operations - cutting, folding, gathering, binding,. packaging, ct 
cetera - are nerformed in the bincery section of the printing 
esta>lishrent. 


To one tho has never had occasion to perform any of the bindery 
Operations, they may seci. sinple and of minor inportance. Howcver, 
having to report to the supervisor a job rvined by a..carcless crror, 
will aeickly ar.end any unfounded idea concerning the case or sir- 
pliacity of Dindery operations. : 4 

In thi 
corlon toh 


yvnit you will Icarn abovt the machines and operations 
ndery rooms. 


h- 0) 


Assignment: 


l. Read the refcrence listed bclow. 
2. Answer the qnestions below and turn in this assignment by 


Reference: 


B. Department of the Navy, Lithnogramner 3 & 2, pp. 307-421. 


Truec-False 


Directions: The following statements are either true or false. If 
the statcrent is truc, draw a circle around the letter "T." I¥ it is 
false, draw a circle around the letter °F." 


T F 1. The most cormon bindery operation is folding. 


Fi] 
ty 


2. Most paper cutters have a sliding metal tape that has 
1/64" calibrations. 


T fF 3. The clamp on the paper cutter shovld apply more pressure 
to soft, springy stocks than to -hard stocks. 
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It is a good idea to place a piece of cardboard on top of 
the paper stack before clamping it in the paper cutter, 


T F 5, The beginner's jod usvelly inelvdes sharpening the 
knives o£ paper ertters. 


i | 
ty 
& 


When using the paper cutter, the web of the clanp should 
be low cnough so that the sharp edge-of the cutting knife 
is not exposed, 


T F 7, When arcitind paper on 4 sides, the first 2 cuts should be 
mace slightly wider than the desired size. 


or | 
ty 
oN 
a 


E | rachine with the folded edge away from the back gage. 


i T F 9S, Machine folding usually involves shcets laid out as 
| signatures, 
; { 
| 


T F 10. The knife folder is faster and more accurate in folding 
large sheets than the roller~-opcerated folder, 


T F 11. The knife folder is more versatile than the roller- 
operated folders. 


T F 12. The friction feeder is generally found on the smaller 
machines, 


me T F OO. When books are to be trimmed, they are placed in the 
| 


ff F 13. The pile feeder Kuck de Pi before loading. 
T F 44, The shar onugue fceder recuires that the sheets be loaded 
on it upside dcown. 


15. Roller pressure shovlid always be kept the same for all 
rollers, 
T F 16. The cross carrier can be removed and the stacker attached 


in its place at any point where no folds are required, 


>. Sree 
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T F 17. Pasting units may be attached to folding machines. 


a tae bee ciieue Bue 
ee eee 


T F 168. To ensure the use of a‘folding machine, the arrangement 
of the pages on a signature must be planned with the 
folding twachine in wind. 


T F 19. Padding is the process of putting covers on looks or 
z panrphlets. 


we we 
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= 20. Two or three staples are sufficient for most booklets. 
T 21. Wire stitchers are more versatile than foot staplers. 
T 22. The wire stitcher is much faster than the stapler. 
“Eee 23 Printers often tie books with cord, 
a T F 24. Spiral binding is a part of ~outine side operations. 
T 25, Multiple punching machines are used for punching different 


Directions: 


sized holes simultaneously. 


Completion 


Fill in the bkank(s) in each statement with the word(s) 


required to complete the sentence correctly. 


I 


The is the end of the road for the printing 
job. 


The distance between the and the 
“nife of 2 paper cutter regulates the width ef the cut, , 


Sheets are loaded onto tne evtter table in small stacks calicd 


The process of getting the edges of a stack of paper even is 
called ° 


The two types of folding machines used today are: 
folders and folders. 


se oehiargInnNIRnienreeeeemcmenticemmmemmemmmnamemmemememenn! 


To ecnable a sheet to pass over certain fold plates, they are 
covered with . 


when right-angle folds are required on sheets chat have 2 or 3 
parallel folds, the sheet is usrally scored with 


The sheet emerges from the folding nachine on a belt in a vwnit 
known as the e 


After the signatvres have been folded, they must be asserdled 
into proper order; this is known as or 
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Directions: 
letter of 
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Bookbinding has no place in the 


Thick books are not . 


job shop. 


The two most common methods of stapling books are: 
stapling and stapling. 


before they are tied. 


Friction on paper drills can be reduced by applying _ 
to the drill. 


Muitiple~Choice 


in the space at the left of each statement, write the 


the item which will provide the correct answer to conr~ 
statement. 


A long strip of maple wood or plastic which fits into 


a groove in the crtter-table just below the knife is called 


the (A) clarmm; (B) guillotine; (C) tape indicator; (D) 
cutting stick. 


The average small paper cutter will take a stack of paper 
from (A) 1/2 to 1 inch high: (B) 1 to 2 inches high; (C) 
2 to 3 inches high; (D) 4 to G6 inches high. 


What will most likely be the result if the stack is too 
high? (A) The hnife will stall in the middle of the 

cut. (B) The knife will break. (C) The machine will not 
start. (DB) A fuse will be blown. 


If an order calis for 200 3 x 5 cards, approximately how 
many extra shorld be cut to allow for spoilage? (A) 4; 
(B) 6; (C) 10; (D) 20. 


The metal chute which causes the paper to buckle and 
pass through the fold rollers is called the (A) plate 
stop; (B) deflector; (C) fold plate; (D) register. 


The process of making pads or tablets by cement ing the 
edges of the stacks of sheets is called (A) stitching; 
(B) collating; (C} padding; (D) bookbinding. 


How rany holes are generally punched when a book is to be 
tied with cord? (A) 2: (B) 3: {C) 4: (D) 6G. 
The iter that is sometimes used to reinforce a punched 


hoie is a (A) gronmet; (B) plastic binding; (C) spiral; 
(D} dic. 
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r Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


lL. The three main types of folds that can be done on a folding 
machine ares: 


(A) (B) __ (C) 


2. Three types of feeders for folding machines are: 
(A) (C) 
(B) 

3. List the two types of pressure used on folder rollers. 
(A) (B) 


4, List three methods of facilitating the making of right-angle 
folds on hard-to~fold shects. 


= (A) (yo 
xe (B) : 
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TRATNING PLAN AND PROGRESS RECORD 


for Eaployer ’s ° 
OFFSET LITHOG!:\ PilyY ; . Copy 
JOB TRAINING; ‘hat the Proficiency RELATED INFORMATION: ‘that 
Worker Should Be A’tsle to Do Shown the tiorker: Should Know 
Introduction 


History of offset printing, 
opportunities, requirements 
and future outlook of offset 
printing. Principles of 
offset printing. Accident 
and health hazards in the 
printing shop. 


Planning and Proofin 


Set type by hand, identify type 
characters, calculate with 
point system, space lines, 
prepare text material on type- 


- of mcasurement, kinds of 
writer, IBM Executive vorrtcrag (| spacing units and their 


How type is set by hand, 
theory of typesetting, type 
materiels printing system 


Justowriter, prepare headlines arrangements, types of 
and titles, prepare artwork, letters, types and tcech~ 
retouch copy, proofread,. nique of artwork, retouching 
; techniaues, standard 
Time in hours proofreader's marks. 


Photolithography Process 


Prepare line copy, "shoot" Nethods of preparing line 
Line copy, superimpose linc copy, theory of photography, 
copy, mix chemicals, make procedure in "shooting" 
contact print and screen | : | line copy, techniques of 
negatives, strip in superimposing, proccdvre 
negative. for making contact prints, 

and for stripping halftone 

Time in hours _ negative, 


Platemakin 


Male albumin plate, prepare Procedure for making albumin 
plates by Xerography, male plates, procedure for prepar. 
Minor plate corrections, pre-~ S| ing plates by Xerography, 
pare plates for future runs, ~s causes of plate failure, 


Time in hours 


——— = 
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Sctting Up and Running Press 


Prepare fountain solutions, 
adjust darpening mechanisn, 
clean and adjust rollers, pre- 
pare and mount blanket, remedy 
ink and plate image troubles, 
remedy strealiing and register 
troubles 


Time in hours 


Methods of preparing foun- 
tain solutions, adjustment 
procedures of dampening 
mechanisms, makeready tech- 
nigues of setting and caring 
for rollers, causes of scum- 
ming and ink troubles, causes 
of register troubles 


Small Duplicators 


Sct up and operate offset 
duplicator. 


Time in hours 


Bindery ‘York 


Jog papér, trim paper to exact 
size, operate folding machines, 
gather paper, punch and drill | 
paper, ‘perforate paper, fold : 

impos it ions | x | 


Pirie in ‘hours - 


Types of offset duplicators, 
advantages of offset duplica-~ 
tors, procedure for operating 
offset duplicators 


Procedure for figuring 
paper, methods of cutting 
and folding paper, methods 
of padding and binding, 
methods of punching and 
drilling paper, methods of 
perforating paper, techni- 
ques used in folding imposi-~ 
tions, legal restrictions 

on copying 


Code for employer's use in marking student's progress; 


Performed some operations 
in area - 


Porforred most operations RE7 
in areca 


Performed most operations 
satisfactorily 


Hedrons tetas 


Atien, 
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TRAINING PLAN AND PROGRESS RECORD 


for Student '5: ; 

OFFSET LITHOGRAPHY Copy 

i 

JOB TRAINING: hat the Proficiency RELATED INFORMATION: ‘hat 
Worker Should Be Alle to Do Shown he tiorker Should Know } 
q 

i 

Introduction : 


History of offset printing, 
opportunities, requirements 
NX { and future outloo’s of offset 
WX printing. Principies of 
ars offset printing. Accident 
and health hazards in the 
printing shop. 
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Pianning and Proofin 


Set type by hand, identizy type How type is set by hand, 
characters, calculate with theory of typesetting, type 
point system, space lines, materials printing systen 
prepare text material on type- _— of measurement, kinds of 
writer, IBM Executive Varityper,|\// | spacing units and their 
Justowriter, prepare headlines vw arrangements, types of 
and titles, prepare artwork, aad letters, types and tech- 
retouch copy, proofread. nique of artwork, retouching 
; techniaves, standard 
Time in hours proofreader's marks. 


Photolithography Process 


Prepare line copy, "shoot" Methods of preparing line 
line copy, superimpose line copy, theory of photography, 
copy, mix chemicals, make see procedure in "shooting" 
contact print and screen DX line copy, techniques of 
neyatives, strip in Zon superimposing, procedvre 
neyative,. for making contact prints, 
and for stripping halftone 
Time in hours negative, 
Platemaking 

Hake albumin plate, prepare Procedure for making albumin 
plates by Xerography, make plates, procedure for prcpar 

| ing plates by Xerography, 
pare plates for future runs. causes of plate failure. 


Tine in hours 


_ minor plate corrections, pre- 
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troubles 


Time in hours 


d:plicator. 


Time in hours 
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etting Up and Running Press 


Prepare fountain solutions, © 
adjust darrpening mechanism, 
clean and adjust rollers, pre~ 
pare and mount blanket, remedy 7 mechanisms, makeready tech- 
ink and plate image troubles, WA 


remedy strealting and register 


S 


Methods of preparing foun~ 
tain solutions, adjustment 
es procedures of dampening 
\J niques of setting and caring 
—- for rollers, causes of scum- 
ming and ink troubles, causes 
of register troubles 


rall Duplicators 


Sect up and operate offset 


rs Types of offset duplicators, 

ba advantages of offset duplica~ 
tors, procedure for operating 
offset duplicators 


impos it:iions 


Tine in hours 


Jog paper, trim paper to exact 
size, operate folding rachines, 
gather paper, punch and drill 
paper, perforate paper, fold 


Bindery Work 


Procedure for figuring 
paper, methods of cutting 
and folding paper, methods 

of padding and binding, 

| x | methods of punching and 

Z drilling paper, methods of 
perforating paper, techni- 
ques used. in folding imposi-~ 
tions, legal restrictions 
on copying 


Code. for employer's use in:marking student's progress: 


Performed some operations 


in area 


Perforred most operat 
in areca 


ions | X43 


- Performed some operations Ee : 
with reasonable proficiency # 


Performed most operations 
satisfactorily nae 
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TRAINING PLAN AND PROGRESS RECORD 
for 
COFfSET LITHOGPA DiTY 


JOB TRAINING: ‘what the Proficiency RELATED INFORMATION: ‘hat 


Worker Should Be Able to Do Shown the tMlorker Should Know 
introduction 


History of offset printing, 
opportunitics, requirements 
g and future outloo: of offset 
printing. Principles of 
‘ loffset printing. Accident 
and health hazards in the 
printing shop. , 


IN 


Planning and Proofing 


Set type by hand, identity type How type is set by hand, 
characters, calculate with theory of typesetting, type 
point system, space Lines, Materials printing systcm 


prepare text material on typec-~ . of measurement, kinds of 
writer, IBM Executive Varityper,| we spacing units and their 
Justowriter, prepare hceadlincs U arrangements, types of 
and titles, prepare artwork, ° letters, types and tcch- 
retouch copy, proofread. nique of artwork, retouching 
technicues, standard 
Timc in hours proofreader's marks. 


Photolithography Proccss 


Methods of preparing linc 
copy, theory of photography, 


Prepare line copy, "shoot" 
Linc copy, superimpose linc 


copy, mix chemicals, make procedure in "shooting" 
contact print and screen x line copy, techniques of 
negatives, strip in Zz superimposing, proccdtre 
negative. for making contact prints, 
; and for stripping halftone 
Time in hours negative. 


Platemakin 
Make albumin plate, prepare Procedure for making albumin 
plates by Xerography, make i 1 plates, proccdure for prepar: 
minor plate corrections, pre~ x | ing plates by Xerography, 
pare plates for future runs, ~ causes of platc failure. 


Tise in hours 


pe ee 


Scttiny Up and Running Press 


Prepare fountain solutions, Methods of preparing fotn- 
adjust dampening mechanism, tain solutions, adjustment 
clean and adjust rollers, pre-« procedures of dampening 

pare and mount blanket, remedy es mechanisms, makeready tech~ 
ink and plate image troubles, DX niques of setting and caring 
renedy streaking and register for rollers, causes of scum~ 


troubles ming and ink troubles, causes 


of register troubles 
Time in hours 


Srall Duplicators 


dvplicator. advantages of offset duplica~ 
tors, procedure for operating 
Time in hours offset duplicators 


Set up and operate offsct NX Types of offset duplicators, 


Bindery ‘tiorx 


Jog paper, trin paper to exact Procedure for figuring 
Size, operate folding machines, paper, methods of cutting 
gather paper, punch and drill and folding paper, methods 


impositions - methods of punching and 
| drilling paper, methods of 
Time in hours perforating paper, techni- 
ques used in folding imposi- 
tions, legal restrictions 
on copying 


paper, perforate paper, fold ix] of padding and binding, 


Code for employer's use in marking student's progress: 


Performed some operations 


Performed some operat.ons 
in area 


e e + eee és “Wik 
with reasonable proficiency EY” \: 


Performed most operations 


Performed most operations 
in area 


satisfactorily 
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TOREWORD 


This course of study, consisting of an analysis of ELECTRICAI, 
APPLIANCES SRVICING GROUP INSTRUCTION, together with assignment 
sheets covering the related (occupational) information, has been 
prepared for teaching electrical appliance servicing on a group or 
class basis in a trade preparatory program. 


The analysis for this coursc of study was originally prepared 
by Mr. Harion P. Stevens, then a graduate student in Industrial 
Education at the University of Iiissouri. The assignment sheets for 
this course of study are especially designed fox group instruction 
and were prepared by Mr. Philip Epperson, Research Assistant in 
Industrial Sducation at the University of Missouri. 


We wish to acknowledge our indebtedness to Dr. H. H. London, 
Professor of Industrial Education at the University of Missouri, for 
the direction and administration of the Curriculum Materials Laboratory 
in which this material was prepared, and to Dr. dames B. Karnes, 
Assistant Professor of Industrial DSducation at the University of 
Missouri, who supervised the preparation of the material and edited 
the manuscript. Credit is due to fiir. B. W. Robinson, Assistant 
Commissioner of Education, Mr. Merton Wheeler, Director of Industrial 
Education, and to other staff members of the State Department of Edu- 
cation for their efforts in the development of the Industrial 
Education Curriculum Series of which this course of study is a part. 


HUBERT VWEESULER 


Commissioner of Education 


September, 1966 
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INTRODUCTTON 5 


In preparing this course of study, itihbs been accunee that jon 
skills and Procedures willbe learned through’ experience in actual 
repair of appliances under the direction of a competent teacher. ‘The 
technical and rélated information is to be given on conjunction with 
each associated assignment at the appropriate time: the teaching 
Sequence set up in the manual is intended to be flexible: 

Each assignment in the manual contains an introduction, reading 
assignment, and a series of discussion questions based ,on the ref- 
erence pages assigned. | The purposés of the introauecich are ‘to. create 
interest, convey the importance of the. assignment. to : ‘the ‘student, and 
teil him specifically what he is expected to learn ‘The reading as- . 
signments are keyed to the basic texts listed on page’. -(6)- six of this 
manual. : = . ia BES a 

The questions on the assignment sheets serve tivo. Purposes : “(1)°- 
to guide the student to the important aspects of the ‘Beading: rassign- 
ment, and (2) to form a basis’ or guide for classroom discussions. 

The questions may also “be utilized: as written absigninenits to 
emphasize a ae Procedure on topic, as well... BS, selected. essay 
test items. .- : ; a bee aay, 

Your attention should be called to a second sEuly guide: on 
Electrical Appliance Servicing-Individual, designed ® ‘specifically for 
a Single student doing independent study. It is based on: the same 
reference material, has the same ‘assignments, but - the questions for 
each unit are of the objective ‘type. These questions ‘lend themselves 
very well to test purposes. 

A key is available for both study guides locating the Berercne? - 
source from which the questions were written. . oan — 

As the student proceeds through the course, ie is ‘advisable. for 
him to keep a well organized notebook. In this notebook, he would 
bring to the work station any information needed to perform the day's 
assignment. This will give added life to the texts. kelated infor- 
mation not found in the text would also be kept in the notebook. 


_ TO THE STUDENT 


Within the past few years there has beén ‘a‘marked: inerease : in 
the production, variety, complexity, and use of electrical appliances. 
There has also been a new conception of repair servicé in recent years. 
Successful electrical appliance store owners are now aware that the 
reputation of a store depends * to a large extent on the quality of its 
Servicing. No longer is service fundamentally an "extra" with the ~ 
Sale of a new appliance; it is a business of its own. This fact was 
brought in prominence during’ World War II when new appliances ceased 
to be manufactured. It was then: that anpliance servicing was of great~ 
est importance not only to manufacturers, distributors, and dealers, 
but. to customers aS well. ; 


ature of ‘Work 


"the. main duties of. the ‘electrical apeiianes: Serviceirian are to © 
install, service, and repair large appliances Such aS ranges, washing 
machines, and refrigerators, and to service and repair numerous smal- 
ler appliances such as irons and ‘toasters. Many séll appliances and 
replacement parts in connéction with these services. Hand tools, 
power tools, and electrical instruments are used by the appliance 
serviceman. 


Cppor tunities in Electrical: Appliance‘ Servicing 


From all indications and reliable sources, the eppoctdaieias for 
electrical appliance service are good. Manufacturers and power com= 
panies are urging dealers to-establish service departments. or: arrange 
for reliable service work. Sales of new appliances will no doubt con- 
tinue to be on the increase, and this will mean much work for service- 
men, especially in view of the guardntées given on new appliances, 

The appliance serviceman will likewise be in demand repairing old 
appliances especially in the event that the manufacture of new ones - 
is curtailed, 


- Electrical appliance. sepaienen are employed mainly in service 
departments of stores and othér concerns selling electrical appliances 
and in shops specializing in the ‘repair of such appliances. Many 
trained and experienced men Operate their own repair’ shops. Some are 
employed by applianc manufacturers and electric companies . 


Opportunities’ are to be found in all parts of the country : and ° 
jobs. may be found in small towns or large cities. In some regions of 
the country where. the electric rates are cheap, such as the Pacific 
Northwest and Tennessee Valley, more use ‘is made of appliances than in 
other areas. 


Requiremen.s for Entry Into Electrical Appliance ::¢: vicing 


On-the-job training is, one of the best ways of entering the 
trade. Many employers offer'opportunities for this by participating 
in the cooperative part-time program. Training in fundamentals of 
electricity and in operation and construction Of various types and 
makes Of appliances may also be secured from trade, correspondence, — 
and other schools. To be considered fully qualified, it is necessar 
that a worker have had practical work experience. This may require 
Several years. 


- High school courses particularly helpful to one planning. to ente: 
electrical appliance servicing include mathematics, physics, industriel 
arts shop and drawing courses, economics, and English. | 


The beginner should realize that in any electrical work there 
are dangers involved. If improper working procedures are followed, 
the result may be injurious to the worker, to the appliance, or both. 
However, once the fundamental safety principles of electrical work are 
understood, the worker may pursue his work with confidence. Work will 
be inside and will not be affected by seasons. The repairman will 
make. numerous calls to homes and make repairs there. The complaints 
he’ will receive will be numerous and varied. He must be tactful in 
his dealings with these appliance owners. 


; To one interested in electrical and mechanical work, electrical 
appliance Servicing will provide a challenge and an opportunity to 
earn good wages while performing a useful service to a community. 


Personal-Social Traits Essential for the Electrical Appliance 


Serviceman 


More and more, men who are seeking jobs or wanting to go into 
business for themselves need good personal qualifications. Holding a 
job is also largely dependent upon one's personality. Satisfaction on 
the job will be determined by the willingness, respect, and cooperative 
attitude that one has toward his job and his fellow workers. 


With a conscientious effort one can improve his personal-social | 
traits. In order to do this one must know what to improve, how to 
improve and why improvement is necessary. 


Among the perSonal-social traits of chief importance to the 
electrical BEE ance serviceman are. ERE following: 


Honestv -~ Give full value for every cent received, truthfulness 
in in dealing with customers, and loyalty to one's employer or 
associates. 


tubes ghee dye O Dt we ae bre! 


Health ~- Observe habits that promote vitality and vigor. 


Courtesy ~~ Respect the other, person's point of view, his in- 
terests, and wants. ,his may require effort at times but it 
will eventually pay off. 


Initiative and Industry -~ The nie to see eninge that need 
to be done and to keep busy without constant supervision. 


Alertness ~- The abizity to pay close attention: to respond 
quickly;" and ‘to ‘Concentrate on one's work. ° 


Cooperation -- Work harmoniously with other, and be pelpful. 


"- Promptness ~~ Avoid being tardy « or, *, absent from ae see pone SDae 
‘ities. od ; 


' Self-Control -=- Maintain a Brearenk disposition and BEEP temper 
under control. a ts 


Voice -- Use good English Ma cbse: in a tess ant manner. 


Personal Neatness ~- The appliance repairman.has close coritact 
with the genera], publi¢ and represents his‘émployer to them, 

. The work often requires calls at the homes of customers: where 

’' one's clothes should be neat and reasonably clean. The work may 
require getting your hands dirty but they should be cleaned as 

the situation warrants to avoid damage to the customer’s property. 


Neat and Orderly Work Habits ~~ The customer may not have any 
technical knowledge of what you are Going but he Poetry. rec~ 


ognizes slovenly work habits. 
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REFERENCES FOR ELECTRICAL APPLIANCE SERVICING 


A. Manly, H.P., Electrical Applianc2: Repair and Servicing, Book I, 
Frederick J. Drake and Company, 7312 N. Ridgeway Ave., Skokie, 
Illinois 60076, 1958. $1.50* (6) ** 


B. Manly, H.P., Electrical Appliance Repair and Servicing, Book II, 
Frederick J. Drake and Company, 7312 N. Ridgeway Ave., Skokie, 


Illinois 60076, 1958. $1.50* (8) ** 


C. Campbell, Edward A., How to Repair Washing Machines, Clothes Drye+:, 
Refrigerators, Vacuum Cleaners, Fans, Mixers, Toasters, and Other 


Home Appliances, Acro Publishing Co., Inc., New York City 17, 
New York, 1957. $2.00* (9). ** 


D. Tricomi, Ernest, How to Repair Major Appliances, Howard W. Sams and 
Company, Inc., The Bobbs-Merrill Company, Inc. Indianapolis, New 
York, 1963. $3.95 (8) ** 


E. Darr, Jack, How tO Repair Small Appliances, Howard W. Sams and 
Company, Inc., The BobbS-Merrill Company, Inc. Indianapolis, New 
York, 1961. $2.50% (4) ** 


* Subject to educational discount 
** Frequency of use in assignments 


JOB TRAINING: 


ANALYSIS OF ELECTRICAL APPLIANCE SERVICING 


What the 


' Assign. 


RELATED INFORMATION: 


What 


worker Should be Able to Do No. the Worker Should Know 


Basic Tools and Materials 


Lay out stock with divi- 
ders 

Measure inside and out~< 
side dimensions with 
calipers 

Make measurements using 
micrometer 


Mark parts with prick 
punch 

Cut holes in sheet metal 
uSing drive punch 

Drive out rivets and pins 
with punch 

Cut slots in metal with 
cape Punch 

Cut métal with cold chisel 
Recondition worn or abused 
screwdrivers 

Select, care for and use 
preper wrench for the job 
Set rivets with tinner's 
hammer 

Rivet with ball peen ham 
mer 

Fasten materials in vise 


Select files 


Drill holes in metal 
Recondition drills 


Cut inside and outside 
threads using taps and 
dies 

Clean and tin soldering 
copper 


1 


1 


le 


De 


10. 
ll. 


12. 


14, 
15. 
16. 


17. 
18. 


19. 


20. 


Characteristics of divi- 
ders 
Types and use of calipers 


Micrometer settings and 
their meanings 

Proper care of precision 
measuring tools 

Types of punches and 


' chisels 


Care and use of screw- 
drivers 

Kinds, sizes and care of 
wrenches 

Hanmer specifications 


Vises: their care and 

use 

File and rasp specifi- 
cations 

Care and use of files and 
rasps 

Drill speci fications 
Cutting angles for drill 
"bits 

Tap and die specifications 


Electric soldering iron 
specifications 


~ rome 
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JOB TRAINING: What the Assign. RELATED IHFORMATION: What 
orker Shou d Be Able _ to Do No. the Worker Should Know 
21. golder joints i 1 21. Types and uses of solders 
: and fluxes 
i: 22. Sizes, shapes and uses 
of rivets 


te Wh omnes TN 


Basic Electrical Principles 


2 23. Characteristics and 


properties of atoms - 
2 24. Characteristics of elec- 
trons and protons 
2 25. The theory of electrons 
2 26. Difference between static 
and current electricity 
2 27. Conducting and noncon- 
ducting materials 
2 28. Cause of electron move~ 
ment in a conductor 
2 29. Direction of current 
flow 
2 30. Effects of current flow 
Ds 2 31. Speed of electric-current 
32. Measure current,.volt- 2 32. The meaning of volt, ohm, 
age, and. resistance ampere and watts 


ee 2 33. Characteristics and a@if- 
ose ference of direct and 
alternating current 


z 34. -Effect of wire size and 
length on resistance - 

2 35.- Effect of resistance.in 
electric circuits 

2 36. Ohm's Law and its appli- 
cati*ns 

2 37. Characteristics and dif- 


ferences ofr series and 
parallel circuits 

2 - 38. The meaning of voltage 
drop: its causes and 
results 
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JOB: TRAINING: What the | 
Worker Should Be Able to DO 


46. 
47. 


48. 
49. 


50. 
a 


53. 
54. 


55. 


56. 
57. 


Assign. 
No. 


RELATED INFORMATION: What 


Li 


the Worker Should Know 


Precautions and Safe Practices 


Lubricate appliance bear- 
ings 


‘Attach cord to lamp socket 


Attach wires to terminals 
Attach cord to appliance 
Plug 

Attach resistance wire 
with terminal eyelets 
Repair resistance wire 
with mending sleeve 


Remove insulation from 
wire 
Make a Western Union 


- splice 


Make a tap splice 


Make a Pigtail splice 
Make-a solderless con- 
nection 


3 


39. 


40. 
41. 
42. 


43. 


44. 
45. 
46. 
47. 


49. 


32. 


53. 
54. 


55. 


Test equipment and tools 
needed in the electrical 
repair shop 

Methods used to locate 
troubles 

Nature of electrical 
troubles 

Safety precautions to be 
observed 

Points to be observed 


' during disassembly and 


reassembly 

Possible substitutions in 
emergencies 

Typical faults in drive 
mechanisms 

General precautions when 
lubricating 
Importance and use of 
Underwriter’s knot 


Types of appliance Plugs 
and their uses 


Types Of appliance cords 
and their uses 

Methods of removing insu- 
lation 


Amount of inSulation to 
be removed. from wire for . 


splices 
Common uses of the dif- 
ferent splices 2 
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JOB TRAINING: What the. . Assign. RELATED INFORMATION: What 
Worker Should Be Able to Do No,” ‘the Worker Should Know 


Safe Practices 


58. Remove shocked perscn. 
from electrical conductor 


59. Apply artificial ESeR ares 3 59. Method of dealing with 
tion person receiving shock 
3 60. Safety factors in the use 
of electricity 
3 61. Advantage of grounding 
appliance 
3 62. The human body as a con- 
ductor 


Electricity in the Home 


4 63. Purpose of the National 
.. Blectrical Code 
4 64. House-wiring systems 
4 65. Overload devices used in 
es Se f- home wiring systems 
66. Test and replace fuses 4 66. Function of fuses; their 
ee .. types and sizes 
67. Trace house circuits 4 67. Types of wiring used 
68. Troubleshoot electric wir~ BW. , 
ing circuits a 
4 69. Method of specifying 


round wire sizes 
4 70. Causes of poor electrical 
service in homes 


Signals _and-Alarms 


71. Install bells, buzzers 5 71. Operating principles of 

and chimes bells, buzzers and chimes 
72. AC and DC operated signals 
73. Power sources for signals 
74. Common signal faults 


73. Install ai enbiacace 
74. Install multicontrol 
circuits 


wm wun 


75. Circuits for Signal oper- 
ation 


ath, 
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JOB TRAINING: What the Assign. 
Worker Should Be Able to Do No. 


RELATED INFORMATION: What 
the "Yorker Should Know 


Electric Irons 


6 76. Types of electric irons 
77. Disassemble and assemble 6 77. Essential parts of an 
‘iron electric iron 
78. Avoid scratching iron sole 6 78. Methods of preventing 
plate damage to iron while ~ 
repairing , 
79. Test iron for complete cir- 
cuit 
80. Test.iron for ground . 
81. Clean thermostat contact 6 81. Function and operation of 
points the thermostat in auto=- 
matic irons 
6 82. Dangers involved in clean~ 
ing contact points 
6 83. Common troubles of irons 
and their causes 
84. Check thermostat operation 
85. Test temperature setting of 6. 85. Types of iron testers and 
iron their construction 
86. Readjust thermostat rot, . 
87. Install new heating ele~- 6 87. Types of heating elements 
ment 
88. Change temperature setting 6 88. Operating. temperatures of 
electric irons 
89. Polish damaged sole plate 6 89. Materials used in polish- 
ing iron sole plate 
90. Clean steam iron 6 90. Operating principles of 
— electric. steam irons 
6 91. Care of electric steam 
irons ; 
6 92. Effect of hard water on 
oe tk steam irons — . 
i 6 93. Effect of using an a.c. 
ke = iron on d.c. current 
94. Replace iron cord and 


Plug . . 


a Electric Heaters 


6 


95. 


seis 


Types of ‘electric heaters 
and their construction 
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“RELATED FORMATION: What 


JOB TRAINING: What the Assigii, 
Worker Should Be Abie to Do No. the Worker Should Know 
96. Repair or replace heat= 6 96. Service requirements of 
er element in bowl type bowl type heater 
heater 
97. . Determine length and size 6 97. Effect of bunching of 
of resistance wire needed coils on heater insu- 
lator 
98. Assemble and disassemble 6 98. The operating pririciple 
a convection heater of convection 
99. Replace heating element an 
in convection heater 
100. Remove and replace heat- 6 100. The operating princi- 
er element in electric Ples of electric steam 
steam radiator ; radiators 
101. Fill electric eteam radi- 6 101. Maintenance requirements 
ators ° of electric steam radia-~ 
tors 
Electric Blankets 
6 102. Types of electric blank~ 
ets and their construction 
103. Repair or replace heat- 6 103. Service requirements of 
ing element in electric — ' electric blankets 
blanket ay 
104. Making adjustments on 6 104. The operating principles 
a thermostat . of a thermostat 
105. Testing: the action of 6 105. Testing procedure for det- 
the thermostats and ermining the effectiveness 
temperature of the of an electric blanket 
heating elements 
206. Correct control box defects 6 106. Maintenance requirements 
and clean dirty thermo- of an electric blanket 
stat points 
Electric Heating Pad 
6 107. Types of electric heating 
i ie pads . 
308. Repair or replace heat- 6 108. Service requirements of a 
ing element in heating ~e heating pad. 
pad 
109. Adjust cr replace a 6 109. The functioning principle 


thermostat 


of a thermostat 


Electric Water Heaters 


7 
7 


110. 
lll. 


Types and construction 

of electric water heaters 
Essential parts of an 
electric water heater 


JOB TRAINING: What the Assign. RELATED INFORMATION: What 


Worker Should Be Able to Do No. the Worker SHOuwld Know 
7 112. Sizes of electric water 

; heaters 

113. Check for complete cir- 7 113. Causes of opens in the 
. cuit heater circuit 

114. Check for bad fuse 

115. Check time clock 7 115. Causes of insufficient 

hot water 


116. Remove thermostat 
117. Clean thermostat contact 7 117. Materials used in cleaning 


points thermostat contact points 
118. Adjust thermostat ; 7 118. Types of thermostats 
used in electric water 
heaters 


119. Remove and replace ther- 
mostat well 
120. Install new thermostat 7 120. The operation of thermo- 
: stats in water heaters 
connected for non-Limited, 
limited or off-peak demand 


121. Remove and replace heater 7 121. Types and construction of 
element heating elements for water 
heaters © 
122. Install magnesium rod in 7 122. Purpose of a magnesium 
heater tank rod in an electric water 
a pate oe heater tank 
123. Prevent heat loss 7 123. Causes of heat loss in 
hot water systems 
7 124. Purpose of gooseneck or 
heat trap 
7 125. Effect of steam on heater 
elements 
126. Clean heater element 7 126. - Methods of cleaning heater 
element 
127. Clean heater. tank 7 127. Materials used in cleaning 
and repairing heater tank 
128. Repair a leaky tank hoe 
129. Eliminate circulatory 7 129. The principle of -circula~ 
systen ... tory circulation in hot 
water systems 


130. Install electric water 7 130. Factors involved in the 
heaters. : . installation of electric 
— water heaters 
131. Install tempering tank 7 131. Functions and purpose of 
. a tempering tank 
gn 


Electric Toasters 


8 132. Types and characteristics 
of electric toasters 

8 133. Operating principles of 
electric toasters 
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‘elements 


JOB TRAINING: What the ~Assign.- RELATE) INFORMATION: What 

Worker Should Be “Able to Do_ iO. the Worker Should Know 

134. Disassemble and assemble 

' @lectric toaster ~| 

135. Repair break in heating . 8 135. Types of heating elements 

element , ' used in toasters 
8 136. Arrangement of heating 
elenents in toasters .°.. 

137. Shorten elements in 
through-type automatic 

. toaster. 

. 138. Replace heating element 
in through-type toaster ” 

139.. Check for faulty motor 8 139. Factors involved in the 
operation in through- repair or readjustment of 
type toaster through-type toasters 

140. Locate troubles in pop-up 8 140; Operating characteristics 

toasters .. of pop-up toasters 

141. Make adjustments and ‘re- 8 141, Timing devices used in.. 
pasne: toasters 

8 142. Causes of pop-up toaster 
Coots _ £ailure or faulty operation 

143. Clean thermostat contact 8 143. Materials used in cleaning 
points . thermostat contact points 

144. Replace cord and plug 

of 8 145. ‘Types of appliance cord 
used for toasters 
Electric tigffle Irons 
8 146. Types of electric waffle 
irons 
8 147. Automatic waffle iron 
operation 
148, Avoid sepevenine or 
; damaging finish b> oats ; 

149, - Disassemble and assemble 8 149. Essential parts of an 

waffle iron electric waffle iron 

150. Test for complete circuit pear 

151, Test for ground 8 151. Possible troubles of a 
| waffle iron and their 

- an er oe. causes 
152. Diagnose trouble ie, 3 ° 
.153. Clean thermostat. eontace 8 153. Principle of heat ad- 
points © . _-* justment on electric 
waffle irons 
8 ---154. Materials. used. for clean~ 
ing thermostat contact 
points 
155. Adjust thermostat 
156. Remove and install new 


r . . 
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17 
JOB TRAINING: What the Assign. RELATED INFORMATION: What 
Worker Cuould Be Able to Do No. the Worker Should Know 
157. Test for thermostat 8 157. Operating temperatures 
operating temperature of waffle irons 
8 158. The result of operating 
an a.c. waffle iron On 
AeCe 
“Electric Coffee Makers 
8 159. Types of electric coffee 
makers 
8 160. Essential parts of electric 
percolators 
8 161. Operating principles of 
‘electric coffee makers 
162. Avoid scratching or 
damaging percolator finish ° 
163. Test for complete circuit 8 163. Common percolator troubles 
164. Test for grounded circuit 8 164. Causes of grounds in’ 
electric coffee makers 
165. Check and install new fuse 8 165. The object of a fuse in 
electric percolators 
166. Remove heating element 8 166. Types of heating elements 
used in electric coffee 
makers 
167. Check percolator heater 8 167. Importance of a tight 
plate for flatness heater element cover 
168. Check and remove sediment 8 168. Effect of accumulated 
in percolator well sediment in percolator 
- well 
-169. Disassemble and assemble 8 169. Essential parts of brewer 
brewer coffee makers coffee makers 
8 170. Varieties of brewer 
- coffee makers 
: 8 171. Common troubles in brewer 
coffee makers; their - 
1-5 2 : causes and remedies 
172. Adjust thermostat temp- 
erature control 
173. Test for correct thermo~ 
stat adjustment 
174. Replace damaged parts 
Electric Shaver 
os . 8 175. Types of electric shavers 
176. Disassemble to assemble . 8 176. Principle parts of an . 
electric shaver electric shaver , 
177. (Clean and replace 8 177. Causes of improper shaving 
shaving head and blades 
178. tubricate motor pre- 8 178. Maintenance requirement 


of an electric shaver 


JOB TRAINING: What the -— ' Assign. RELATED INFORMATION: What 
Worker Should Be Able. £0 Do HO» the Yorker Should Know 


1 
\ 
, 
u 
{ 
{ 
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miecenté Knife Biacpencr 


8 179.’ Types of electric knife 


nate Ti Tika 6 CNET Mal th aes ILA AAA PA, thi EIN LAS, Z 


ne ee : 2 sharpeners 
180. Disassemble and assemble 8 180. Principle parts of an 
.. electric knife sharpeners . electric knife sharpener : 
181. Replace worn brushes, 8 181. Causes of poor operation : 
Switch, plug, and cord’ > +  » g€ electric knife sharp~ i 
ener j 
182. Lubricate knife“isharpener 8 182. Mainténance requirement of 
an electric knife sharp- ; 
ener 


Electric Can Qpener 


183. Disassemble and assemble 8 183. Principle parts of an 


. electric can opener .. -. .+ ‘@lectric can opener . 
184, Replace dulled cutting 8 184. Principle cause of inade- 
, edges, worn gears quate operation of an 

“ electric can opener 

185.. Clean and lubricate 8 185. Maintenance requirement of i 
_. @lectric can opener -. . an electric can opener i 


Electric Popcorn Poppers 


8 186. Types: of popcorn poppers 
8 . 187. Types and sizes of heating 
- elements used in popcorn 


_ poppers 
' 188. Repair or replace 8 - 188. Service requirements of an 
heating and control units : electric popcorn poppers 


in popcorn. poppers 


Electric Skillets 


8 189.. Types. of electric skillets 
8 190. Types. of heating elements 
_ « + used in electric skillets 
191. Repair or replace heating 8 191. Service requirements of an 
and control units in . .@lectric skillet. 
electric skillet |. | be : 


Electric’ Blenders 


‘8 192. Types of electric blenders 
Service requirements of an 
electric blender 


193. | Install new aivea and 8 193. 
repair’ ‘motor 


pea apse mance - a 
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JOB TRAINING: . What the Assign. RELATED INFORMATION: What 
Worker Should Be Able to Do No. the Worker Should Know 


Electric Broilers and Roasters 


9 194. Types and construction 
of electric broilers 
195. Disassemble and assemble 9 195. Principal parts of elec- 
broiler tric broiler 
196. Check for open circuit 
197. Check for ground 
198. Replace heating element 9 198. Method of determining 
length of replacement 
coil 
199. Maxe temporary repairs 9 199. Number and location of 
to heating element heating elements 
9 200. How broilers and roasters 
operate 
201. Disassemble and assemble 9 201. Principal parts of elec~ 
roaster tric roaster ae 
202. Check thermostatic action 9 202. Causes of improper 
roaster operation 
203. Check timing device wes 
204. Adjust thermostat 
205. Replace insulation 9 205. Type of insulation .used 
in roasters 
9 206. factors involved in 
reassembling a ‘roaster 
Electric Ranges. 
9 207. Types and construction 
of electric ranges 
208. Check range for open 9 208. Voltage requirements of 
circuit electric range 
209. Test range voltages with 9 - 209. Reason for having a 
voltmeter three-wire circuit for 
range 
9 210. Advantages of a separate 
' light meter for aor, 
appliances — 
211. Check for loose connections 
212. Test for shorts 
213. Check and replace fuse : 
214. Ground range according to 9 214. Reason for grounding 
electric code range 
215. Check and replace surface 9 215. Arrangements of electrical 
element switch connections in switch to 
oe ee ' ‘° provide various heats 
216. Check, range surface 9 216. Types of surface heating 


elements 


units 
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“218. 


219. 
220. 


221. 
222. 
223. 
224. 
225 


226. 


227. 
228. 


2296 


230. 


231. 
232. 
233. 
234. 


235. 
236. 
237. 


238. 
239. 


sot 


What the 


Replace range surface ele- 
ments 

Straighten heating elements 
Replace surface elemen*® 
signal light 

Replace deep-well cooker 
switch 

Replace deep-well heating 
element 

Replace or adjust cut-out 
thermostat 

Repair or replace oven — 
heating element 

Adjust or replace oven 
element thermostat 

Replace oven element 
spring contacts 


Clean oven element con- 


tact blades 


Check..and replace .oven 
element switch 

Adjust oven temperature... .. 
control 


‘Replace or adjust oven 


switch 
Replace oven-unit insu-~ 
lating bushing 


Remove and replace sheath~ 
ed coil on tabular oven 
heating units: 
Replace tabular~type 
contact blades of oven 
heating units 

Check operation of oven 
thermostatic heat control 


Adjust thermostatic oven 
control 


‘Replace timer unit 


Convert three-heat: sur- 
face unit to five-heat 


Level range 
Adjust oven door for 
proper fit 


Assign. © 


JOB TRAINING: 
Worker Should Be Able to Do No. 
- 9 


RELATED TNFORMATION: 


‘What 


the Worker Should Know 


217. 


221. 


224. 
225. 
226. 


227. 
229. 


231. 


233. 


234. 


236. 


2376 


Possible causes of range 
complaints and their 
correction 


Construction of deep~ 
well cookers 


Types of oven heating 
units 

Blectrical circuits used 
in oven heating units. 
Types and construction 
of oven control thermo- 
stats 

Materials used for clean- 
ing contact blades 


Equipment necessary for 
checking temperature 


Types of insulating bush- 
ings used with oven heat= 
ing elements - 


Types of contact spring 
assemblies used with oven 
heating units 

Methods of checking. the 
operation of oven thermo~ 
static heat control. 


Types and construction of 
oven timers 

Factors involved in con- 
verting a three~heat sur- 
face unit to five-heat 
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JOB TRAINING: What the Assign. RELATED INFORMATION: What 
Worker Should Be Able to Do No. the Worker Should Know 


240. Repair or replace oven 
door hinges, springs, or 
bearings 

241. Replace oven light switch 


Electric Motors 


10 242. The nature of magnetism 
10 243. Characteristics and kind 
, of magnets 
10 244, Characteristics of mag- 
netic lines of force 
10 245. Principles of electro- 
magnetism 
10 246. Factors determining the 
strength of electro- 
magnets 
10 247. Types and uses of elec- 
tric motors 
10 248. Operating principles of 
electric motors 
190 249, Characteristics of frac- 
tional horsepower motors 
10 250, Types of speed controls 
used for appliance motor 
10 251. Meaning of phase 
252. Remove and replace brushes 10 252. Advantages and disad- 
vantages of the types 
of motors 
253. Remove and replace worn 10 253. Effects of worn bearings 
motor bearings on motor operation 
254. Test motor armature 10 254. Methods of testing motor 
, armature 
255. Repair motor armature 
256. Repair or replace centri- 10 256. Operating principle of 
fugal switch in split~ centrifugal switch 
phase motors 
257. Reverse induction motor 10 257. Location of switch in 
; motor circuit 
258. Rewind and install new 10 258. Materials used in re- 
field coils winding motors 
259. Clean.motor 10 259. The importance. of a 
a clean motor — 
260. Oil motor 10 260. Lubricating systems of 
; motors , 
261. Ascertain starting torque 10 261. Equipment necessary for 
of inotor. testing motors.. 
262. Measure power output of , 
motor 


263. Measure rpm 2f motor 

264. Make no-load, full~-load, 
locked-torque, and break~ 
down tests 
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JOB TRAINING: What the Assign. RELATED INFORMATION: What 


Worker Should-Be Able to Do - No. the Worker Should Know 
265. Test capacitor for short 10 265. Methods of testing capa- 
citor 

266. Polish dirty comnucator 10 266. Materials used:in clean- 
i “aden ing commutators - 

267. Turn commutator in lathe 10 267. Impectance of having a 
; . smooth commutator 

268. Order replacement parts 10 268. Information necessary in 


ordering repairs 


Fans and Blowers 


Pa 


269. Test for complete cir~. 11 269. Types and construction 


cuit and grounds of fans and biowers 
li 270. Types of motors used in 
; fans 
: 11 271. Uses of blowers 


272. Disassemble fan 
273. Clean motor 
274. Inspect and replace 
- bearings 
275. Replace defective switch 
‘276. Install new cord 
277. Align fan blades 


278. O11 motor 11 278. Type of oil used in fans 
11 279. Purpose of kitchen venti- 
at lator 
11 280. Operating princi pies of 


> attic ventilator 
281. Repair motor windings 
282. Adjust or repair os- 

cillating mechanism 


Vacuum Cleaners 


li 283. Types and characteristics 
of vacuum cleaners 
284. Disassemble vacuum cleaner 11 284. Operating principles of 
vacuum cleaners 
11 285. Principal parts of vac- 
“6 uum cleaner a 
286. Adjust. rotary brushes on 11 286. Methods of adjusting 
upright cleaners rotary brushes 
287. Measure amount of vacuum 11. 287. Materials necessary to 
developeé in vacuum cleaner _ measure vacuum of cleaner 
oN 11 288. Reasons why cleaner “at 
ae not clean 
289. Balance fans on tank 11 289. Causes of cleaner noise 
type vacuum cleaner er vibration 


290. Replace belt and rotary . 

brushes on upright cleaner aaa Sho es 
291. Replace switch and cord : : at 
292. Repair motor 
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JOB TRAINING: What the Assign, RELATED INFORMATION: What 
Worker Should Be Able to Do No. the Worker Should Know 


Food Mixers 


293. Disassemble mixer 


12 294. Types and construction 
of food mixers 
295, Adjust or replace governor 12 295. Function of the governor 
switch switch 
296. Trace armature and field 
winding circuits 
297. Adjust speed settings 12 297. Types of speed controls 
used 
298. Replace motor brushes 12 298. Possible causes of mixer 
troubles and their cor- 
rection 
299, Remove and replace worn 12 299. Methods of gearing used 
bearings and gears in electric mixers 


300. Clean and repair armature 
301. Replace mixer switch 

302. Replace governor condenser 
303. Lubricate mixer 


Electric Sewing Machines 


12 304, Power control on sewing 
machines 
305. Clean and lubricate sewing 12 305. Causes for noisy opera- 
machine tions 
306. Replace needle 12 306. Points to be observed 
during inspection and 
adjustment 
307. Adjust foot pressure 
308. Adjust bobbin winding 
mechanism 
309. Adjust belt tension 
310. Adjust thread tension 12 310. The effect of unequal 


thread tension upon stite 
311. Adjust foot pressure 
312. Adjust lift of feed dogs 


Electric Troners 


: 13 313. Types of electric ironers 
314. Disassemble ironer 13 314. Principal parts of rotary 
. : ae ironer 
315. Check ironer circuit for 13 315. Operating principles of 
short rotary ironers 
316. Check for and eliminate 13 316. Wiring circuits of rotary 
open circuit ironers 
317. Check and repair ironer 13 317. Characteristics of ironer 


heating elements heating elements 
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| JOB TRAINING: What the “Assign. - RELATED INFORMATION: | What 
7 | Worker Should Be. Able to Do __—_—S'Noy the Worker Should Know _- 

i 318. Check ironer motor circuit | . _ 

| 319. Readjust motor end thrust ‘ 


switch... controls employed on 
; rotary ironers 
321. Check and replace rotary 
ironer motor switch 
322. Check and replace shoe 


thermostat : e. ote . 
323. . Replace belt, chain, or 13 323. IZroner:-troubles and their 
coupling on rotary ironer — corrections : 
. 324. Adjust or-repair control 
a linkage 


Soe 325. Adjust or replace roll- 
an , Clutch mechanism on-mov~ _. 
- ing shoe type rotary ironer 
326. Remove roll and clean gears 
327. Repair or adjust roll drive 
chain, rachets, or roll 
clutch on stationary shoe 
; - type rotary ironer. . 
x 328. Readjust speed control | 
lever on stationary shoe 
type ironer 


| z 320, Replace main or handle 13 320. Types of switches and 


329. Replace roll padding : ° 13 329, Materials used in re- 
' placing padding 
13: ....330. Factors involved in the 


replacement. of ironer 
: ; roll padding ~ 
331. Replace or adjust pres- ; 
sure spring 
332. Adjust roll-to-shoe ; vie 
clearance map 


13 333. Amount of clearance 
‘necessary between roll 
: and shoe 
334. Clean caked or rusted 13 334, Materials used in clean~ 
ironer shoe .¢ ing and waxing ironer 
Re Sats /  * shoe: 
335. Wax ironer shoe ais ae ~ eT a ee 
336. Test temperature of iron> , 13 326. Equipment needed for 


temperatv.le 


BG er shoe iat ee testin, “roner shoe 


ee 


JOB TRAINING: What the 


Assign. 


RELATED INFORMATION: 


- 25 


What 


Worker Should Be Able to Do Wo. the Worker Should Know 


Garbage Disposers 


14 337. Construction and cper- 
ating principle of gar-" 
bage disposer 

14 338. Kinds of waste matter 
which can be disposed 

339. Check for and correct 14 339. Disposer troubles and 
ground in disposer circuit their correction 

340. Adjust or replace defective 14 340. Types of disposer controls 
switch — _ . 

341. Clean and free switch 
plunger — 

342. Disassemble and assemble 14 342. Factors involved in as- 
garbage disposer sembling and disassembling 
garbage disposer 

343. “Correct or replace mis- 
aligned or worn bearings : 

344. Clean and free stuck ham~ 14 344. Methods.of freeing stuck 
mers hammers 

345. Replace worn hammers 

346. Adjust water-flow inter- 14 346. Function of the flow in- 
lock ' terlocking device 

347. Test water flow interlock 
for amount of water 
flowing 

14 348. Reason why cold water is 
used with disposer 
14 349. Cautions in disposer 
usage 
Electr.= Dishwashers .-: 
14 350.. Types of dishwashers 
a ‘14 +351. Construction and oper- : 
Le ation of electric dish- 
* washers «. ; 
: 14 352. Water.itemperature neces~- 
: a? sary “for electric dish-. . 
i i washers ; eo. 
po 14 353. Soaps and detergents for 
dishwdshing , 
354. Adjust or replace water Par Ss 


indicating signal 
(semi-automatic) 


355. Adjust or replace defec~ 
tive water inlet valve 
solenoid (automatic) 

356. Adjust, align or replace 


defective drain valve 
solenoid (automatic) 


ad . 
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JOB TRAINING: 
Worker Should Be Ablé& to Do’ :'. 


What the ; 


Assign. 
NO. 


ee ee 


RELATED: INFORMATION: 
the Worker: Shoutd Know 


‘What 


supporting springs or 
shock absorbers (auto- 
matic) 


357. Adjust water control ‘14 ...357.: Amount of water used 
ae in dishwashers 
Washing Machines 
yi 4 , 15 358. Types of washing machines 
359. - Disassemble washing +15 359... Construction and operation 
machine ... | : .-, O£ washing machines ~~ 
360. Check . for and correct. as a eat 
short or ground in 
electric circuit r 
361. Replace fuse , . 3a ee 
362. Replace Ceraeee en, switch 16 362,;, Characteristics ‘and op- 
"Ee OY timer ) eration of automatic 
. - washer timers 
363. Reset or replace over= 16 363. Function of overload | 
load switch : switch 
364.. Repair, replace or _ 16 364. ‘Types ‘of transmissions 
adjust washer. trans- = “used in washing machines 
mission ie ne 
365. Replace or adjust clutch : Bie sa 2. te fe ah an ; 
366. Trace electrical circuits 16 366. Functions of the various 
(automatic washers) on electrical circuits of 
_ automatic washers : 
367. Replace defective sole- 16 367. Functions and character- 
roo.) noid». istics of solersxids in 
eile as WE, automatic washers 
368. Lubricate be eoniaee 16 368. Oiling procedures for 
; bearings electric washer 
369; Adjust-or replace:timer .. , 
contacts te & 
370. Replace defective inlet -’. ve : 
: _ valve thermostat 
371. Install pressure regulator «| 16 371. Factors in determining 
*, in water, line the need for pressure 
‘ — regulator 
372. Clean or adjust drain valve _ 
373... clean out’ lint ‘trap | : 
cic ops aa a 16 374. Characteristics and op- 
ae ge eR ; erating principles of 
375. Adjust belt tension sean guests pump 
376. Install new belt CMSRE eA? 
377. Remove suds lock 1609-377. ‘ Packore: which. cause a 
suds “lock in ‘automatic 
-_,, washers me 
378. Tighten or replace so - 


| 
: 
} 
| 
| 
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JOB TRAINING: What the Assign. RELATED INFORMATION: What 
Worker Should Be Able to Do No. 


aCe ser enouid Se Abie to do io. _sthe Worker Should Know 


belt 


379. Tighten hose connections 
380. Replace or tighten 
cylinder seal 
381. Remove rough spots on 16 381. Materials used for re- 
agitator moving rough spots. on 
agitator 
382. Replace wringer latch 
383. Straighten wringer tie 
bar 
384. Replace wringer, coupling 16 384. Types of ia al head 
and gears assemblies 
385. Repair clutch lever 
386. Clean rolls 16. 386. Methods and materials. 
used in cleaning. wringer 
rolls 
387. Remove Stuck agitator 16 387. Methods and factors in- 
volved in the removal 
of a stuck agitator 
388. Install automatic washer 16 388. Factors involved in the 
installation of auto- 
matic washer 
16 389. Water pressure require~ 
ments for automatic 
washers 
390. Repair washer motor and cord 
Automatic Clothes Dryers 
17 391. Types Of clothes dryers 
392. Disassemble and reas~ 17 392. Construction and opera- 
semble dryer tion of automatic: clothes 
dryers 
: 17 393. Factors involved. in dryer 
disassembly and reas- 
sembly 
394. . Check wiring circuits 17 394. Wiring circuits used in 
clothes dryers 
395. Replace fuse 17 395. Voitage requirements 
for electric dryers 
17 396. Causes Of dryer troubles 
ae - and their correction 
'397.° Replace heater assembly 
398. Check, repair, or replace 17 398. Operation cycle of dryer 
. timer : timer 
399. Replace germicidal lamp 17 399. Characteristics and fun- 
; , ctions of germicidal lamp 
400. Replace bearings 
401. Tighten or replace loose 


Saat 
Xl 


421... na Inee tonperature control 
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JOB TRAINING: .What thé.’ ©" Assign. ~ RELATED:INFORMATION:. What: 
Worker Shouid Be Able to Do NO... the Worker Shouid. Know 
402. Clean exhaust screen 17 402... Pur pose of drye. exhaust 
403. Reset or replace thermo- 17. 403. Méthods of checking 

stat températures 

404. Adjust burner and air ie aed 404. Operating temperatures of 

_- Shutter on 92% dryers ‘automatic clothes 

dryers 


17 405,. . The meaning of British 
2 ‘Therma 1 Unit © 


406. Replace fusible link 17 406. Purpose and operating 
e714 = . . ... principle of fusible link 
407. install dryer ' 17 4.407. Factors involved in dryer 
: installation 


408. Service and repair motor 


‘Refrigerators 


18 409. Types of refrigerators 

18 410. Systems of refrigerating 

18 411.- Principles of cooling by 
heat removing 

18 412. Meaning of a change of 
state 

19 413. Refrigerator operation 
and function of component 


ee " . . ‘parts - 
414. Diagnose WeeEhGeEstor = ¥ 19 °414.° Possible cause of refrig- 
troubles 5 Bet 7 . . erator complaints and 


“their correction 
415. Check refrigerator wiring | 


‘416. Measure: running. wattage 
:417. Replace starting relay 


418. Remove dirt from conden- 19 418. Types of refrigerator 
“+1 $e@rs -.-- condensers 
419. .-Remove gummed oil res- 19 419. Methods of removing gum- 
triction in refrigerant med oil restriction in 
| dine: . a refrigerant line 
420. Check refrigerator ‘temp= 19 420. Temperature of refriger~- 
"erature . _ oy ator at normal setting 


ae see ~, 49 422. Types of refrigerant 
iy ke controls 
19 423. Purpose and principle 
Ree we of capillary tube - 
: 19 424. Function and principle 
“me, es of unloader device 


.- 425. ‘Free stalled .compréssor 19 425. ‘Methods of freeing 


stalled compressor 
19 426. Types of compressors 
427. Check operation of 19 427. Methods of checking 
evaporator evaporator . 


Sateen eat! | That cdi Wiad Mn Aad st Setew y Rate ened ats RB ETE Ln i ae i TRL is ee 
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| JOB TRAINING: What the Assign. RELATED IMFORMATION: What 
Worker Should Be Able to Do MoO. the Worker. Should Know 
a. 19 428. Functicns of f ezer 
compartments 
E 429. Free stuck float bulb 19 429. Methods of freeing a 
i stuck float bulb 
430. Remove and replace 19 430. Factors involved in the 
refrigerator unit removal, crating of old, 
I and installing of new 


refrigerator unit 
_ 431. Replace door liner 
| 432. Adjust door latch 
433. Level refrigerator 

19 434. Insulating materials 


- used in refrigerators 
| 19 435. Care and use of refrig~ 
erator 


j Home Freezers 


“ 20 436. Characteristics of frozen 
| foods 

20 437. Sensible and latent heats 
4 20 438. Relationship between com= 
partment size and type of 
: frozen food 

; 439. Check cabinet temperature 20 439. Types of cabinets 
440. Replace door gasket 

20 441. User complaints 


442. Clean and adjust motor 20 442. Refrigeration mechanisms 
443. Clean starting relay 20 443. Freezer control circuits 
contacts 
444. Clean and adjust temper~ 
: ature control 
445. Repair or replace power 
cord and other elec- 
trical wires 
446. Clean and adjust freezer 20 446. Freezer alarms 
alarm 
447. Replace freezer alarm 
. batteries 
Bf 448. Measure suction pressure 20 448. Suction and discharge 
in condenser pressure in condensers 


and their relationship 
to temperature 
449. Measure discharge pres~ 
sure in condenser 
450. Clean condenser 


30 


JOB TRAINING: 


455. 


457. 
458. 
459. 


What the 


Worker Should ‘Be. Able. to Do 


os a" 


RELATED: - INFORMATION : 
the Worker Should Know 


Air Conditioners 


install aix conditioner 


Adjust air circulation 
vents 

Clean air filter, screens, 
fan blades and condenser 
Test performance of air 
conditioner . 


21 
21 
21 
21 


21 
21 


451. , 


452. 
453. 
454. 


456. 
457. 


459. 


What — 


‘Theory Of air conditioner 


operation 

Function of. air. condit-., 
ioners 

Kinds and types of air 
conditioners 

Humidity and its effect: 
on. human. comfort. 


Operation of air condi- 
tioners 

Purpose of air flow 
system 


t+ eee fone 5 @ tm te 


Factors which affect 
normal cooling 
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Assignment ae Covering 
Sheet No. 1 *; - Units 1-22 


BASIC TOOLS AND MATERIALS AND THEIR USES 


Every occupation has what is known as the “tools of the trade." 
These are the basic tools that are essential to do the work required. 


Some tools are useful in a number of different occupations, hence the 
term “basic tools." 


No doubt you are familiar with a number of the tools presented in 
this unit. Some of them may be new to you. You will find, as you pro- 
gress in your work, that the electrical applicance repairman uses many 
different types and kinds of tools. He may need some of the tools used 


by the machinist, the woodworker, and the sheet metal and electrical 
workers. 


In this assignment you will study the proper and safe use and care 
of the various tools used by the electrical appliance repairman. 


Assignment : 


l. Read the reference listed below. 
2. Answer the questions below and turn in this assignment by 


Reference: 


A. Manly, How to Repair Electrical Appliances, pp. 11-58, 


Questions: 


1. Discuss the use of basic tools in electrical appliance work. 


2. Explain how measurements are made with the micrometer caliper. 
Describe the graduations on barrel and thimble of a micrometer in 
relation to their measurement of a diameter. 


3. Describe some of the various kinds of screwdrivers needed for 
electrical work. How are screwdrivers misused? 


4. Discuss the styles of open-end wrenches used for electrical work. 
Describe the correct use of the adjustable wrench in turning a 
lock nut. 


5. Explain the different types of pliers used for gripping and those 
used only for cutting. 


6. Describe the types of hammer heads usually associated with elec- 
trical work. What safety precautions should be considered when 
using a hammer? 


7. What are sore of the different classifications of screws and bolts 
used for electrical repair work? What are self-tapping screws and 
drive screws? 


er ee te 
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12. 


13. 


- 14, 


What names are given to the various cuts of file teeth? What are 
some different shapes of files? 


Describe the uses of various types of cold chisels. 


Describe the procedure for determining drill bit sizes. Describe 
the correct procedure in grinding drill bits. 


What tools are used for cutting threads and taping holes in metal? 


Explain the uses of various anes oF soldering irons. How is their 


. $1ze specified? .. 


Discuss the appropriate uses of rosin core and acid :core solder. 


How are these solders different? Explain correct soldering -pro~ 
cedure around finished joints, tacking a seam and sweating of . 
solder joints. nn 


How are rivets. used in electrical appliance work? Describe the 
different kinds of rivets available. 
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Assignment Covering 
Sheet No. 2 . Units 23-38 


FUNDAMENTAL PRINCIPLES OF ELECTRICITY 
Have you ever wondered what makes a light bulb glow, an electric 


motor xrvn, 3nd an iron heat? We would all agree that it is by elec- 
tricity that these things are accomplished, but what is electricity? 


There is much to le .n and much to be accomplished in the field o£ 


electricity. To one interested, it offers a useful, enjoyable, and 
challenging career. The testing, servicing, and repair of even the 


simplest electrical appliance requires some knowledge of the fundamental 


electrical principles. These principles are the foundation blocks for 


every phase of electrical work. The more complex the electrical device, 


the better informed the serviceman must be if he is to do an intelli- 
gent and satisfactory repait job. 


In this assignment you will study basic introductory material con- 
cerning electricity. this will involve a study of atoms and the elec- 
troi1 theory, current electricity, z2d its fundamental quantities and 
meas urements. 


Assignment: 


1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment by 


Reference: 
Information Sheet No. 1 (this manual) 
Questions: 


1. Discuss the meaning of an electric charge. How has electricity 
effected our way of life? 


2. Explain the characteristic of any material that makes for good 
conductors cof electricity. 


3. Discuss the electron theory. What is an electron path? 


4. What is meant by direct current? Howare alternating current and 
direct current different? What is meant by 60-cycle alternating 
current? 


5. Explain what voltage represents. How is amperage different from 
voltage? What is amperage? 


6. What is electrical resistance? What effect does the increased 
length, diameter, and temperature of a conductor have on electri-~ 
cal resistance? 


Mada dueed tad 2 - 
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7. What is meant by temperature coefficient of a conductor? 


8. Describe the cause of voltage drop. How does it effect the amount 
of electricity used in the home? 
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Information 
Sheet No. 1 


FUNDAMENTAL PRINCIPLES OF ELECTRICITY 


Present theories indicate that all matter is composed of atoms, 
and the atoms are composed of subatomic particles called electrons, pro- 
tons, and neutrons. The neutrons and protons are contained in the nu- 
cleus (the center of the atom), and the electrons spin in various or=" - 
bits about the nucleus. All these electrons are tightly bound to the 
nucleus except those in the outer orbit of some atoms. These outer or- 
bital electrons are free to move from their orbits if subjected to some 
external force. Such electrons are called “free electrons”. 

The simplest atom is. the hydrogen atom. Normally its nucleus con- 
sists of a single proton with one electron in orbit. If this atom 
loses its electron, the remaining nucleus is said to have a positive 
electrical charge. This charge is equal to and.opposite to the charge 
on the electron which was removed. Thus the charge on the electron is‘ 
referred to as a negative charge. then the negatively-charged electron 
is in orbit about the positively-charged proton, the hydrogen atom is 
complete and has a neutral electrical charge. That.is, the negative — 
charge on the electron balances out the positive: charge on the proton. © 
An electron is impossible to see. , 

All other atoms have more s ipeieonseeetan combinations than the 
hydrogen atom. The heavier the atom is, the more protons it has in 
its nucleus and hence more electrons in orbit about the nucleus. In 
addition, all these atoms except the normal hydrogen atom, have neutrons 
in their nuclei. For example: the copper atom ‘has 29 protons and 39 
neutrons in its nucleus Plus 29 electrons in orbits about the nucleus. 
If an atom loses an electron from its outer orbit, it would have a sin- 
gle positive charge of electricity. If it lost two electrons, it would 
possess two positive charges. Thus: for each electron that escapes 
from the outer orbit, the atom gains a positive charge. 


Atoms combine with other atoms to form molecules of matter. If 
all of the atoms in a particular piece of mutter are the same kind of 
i atom, the material is called an element. Examples of elements are 
copper, silver, gold, oxygen, hydrogen, and chlorine. On the other 
hand, if the atoms of a substance are made up from different kinds of 
| atoms, the substance is called a compound, e.g., iead-oxide, water, 
. | copper-sulphate, and ‘sodium-chloride (table salt). , 
f ‘The formation of molecules from atoms or from other ‘molecules ‘is ° 
# called a chemical reaction. If two' different kinds of: elements Gonbine 
chemically, thé resulting product: is a chemical compéund. * 

Atoms ox groups of atoms that possess an electric charge are: 
| called "ions", An ion which has-a positive charge is called ‘a 2 ation 
a | If it has a negative charge, it is called an ‘anion. 

If asked to define heat, a person might ‘say that it:is something 
that raises the temperature, keeps one warm, makes water boil, or melts 
ice. Heat does produce all these effects; but to understand what heat: 
is, reference must be made again to atoms and molecules. Modern the< 
ory ‘states that Heat is caused by the increased speed of the atoms and 
molecules. As the speed of motion of-the molecules in a piece of iron 
is increased;" ‘the temperature is increased. Similarly, if a piece of 
iron is heated, the velocity of ‘the molecules is increased. ‘This in-- 
creased speed Of the molecules (which are assumed to be in a constant 
circular-type'inotion) causes each molecule to’revolve in larger: orbi- - 
tal paths. This, in turn, causes the material to expand. ‘Most solids, 
liquids. and gases will expend in this manner * when Rested e 4% 
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STATIC ELECTRICITY a 
The“early Greeks learned that a piece of amber, if rubbed, would” 
attract small bits of dry wood shavings or lint. They also notéd that’ 
the’ force around the piece df amber was different than ‘the force around 
a piece of magnetized iron. “That is, the amber and wood shavings were 
non-magnetic materials, whereas the maanetized fon: wart ie ‘attract 
magnetic materials. - ae 
Later, many other materials were found’ to exhibit-the same charac- 
teristics aS amber. In 1600 William Gilbert attempted to explain the 
nature of this force. He classified all known substances as electrics 
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and non-electrics. An electric he considered to be any substance pos=- 
sessing the proberty of amber. A nonelectric was any substance not. 
possessing the property of amber. i j 

Later a Frenchman, DuFay, concluded that there were two opposite 
kinds of electricity. Benjamin Franklin named these forces positive 
(+) and negative (=). He said positive was the force (charge) associa-~ 
ted with a piece of glass, and negative was the force associated with a 
Piece ef hard rubber. 

If two light objects such as two pith balls (small flakes of al- 
uminum foil will do) are both given a like charges they will repel each 
other. If the two objects have unlike {opposite charges) they will 
attract each other. If there are no charges on the objects (both neu- 
tral) there will be no interaction between them. Therefore, it may be 
eoncluded that fundamental laws hold true: LIKE CHARGES REPEL EACH 
OTHER; UNLIKE CHARGES ATTRACT EACH OTHER. 


ELECTRIC CURRENT 


When free electrons are forced to move along a path, the flow of 
electrons is called an electric current. The force that causes these 
electrons to move in the path (conductor) is called voltage, potential, 
or electrical pressure. The potential is caused by a greater number of 
free electrons being massed at one point than another. If the two > 
points are connected together by a conductor, electrons will flow from 
the point of higher potential (greater number of free electrons) to the 
point of lower potential (fewer electrons), but never reach the other 
point in. practice. 

An electric generator or battery is a device that removes large 
numbers of electrons from one place (positive terminal) and deposits 
them at another place (negative terminal). A generator does not pro~ 
duce electricity. It produces an electrical potential (pressure). 

When a conductor is placed between the two terminals, the electrical 
pressure wiil force electrons to flow through the conductor. ‘The 


energy of these moving electrons can be used to run electric motors, 

heat toaster elements, and operate many other electrical devices. 
Electrons can move through some substances more easily than 

through others. Some substances such as copper. iron, aluminum, and 


| 
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many other metals form good paths through which electrons may readily 
flow. Such substances, because they readily permit electrons to flow 
through them, are called conductors. Other substances, .Such aS rubber 
and glass, do not readily permit electrons to flow through. them; these 
substances are called nonconductors or insulators « 


CONDUCTORS. 


The conductor of electricity has many free electrons. Hence, when 
an electrical potential is applied to the conductor, the free electrons 
move toward the point of lower potential. Electrons leave the higher 
point of potential and enter the conductor. Electrons at the point of . 
lower potential. are drawn away by the generating device and placed at 
the high potential end. Thus, there is a complete circuit (path) a- . 
round which the electrons flow. The movement Of any individual elec- 
tron along the path is quite slow. It may only move a fraction of an 
inch per minute. But, the pressure when applied is exerted instantly 
(at almost the speed of light) from one end of the circuit to the 
other. 


ULATORS 


Nonconductors are composed of atoms or molecules which have their 
electrons very tightly bound’ to their nuclei. very high electrical 
potentials are required before electrons will force their way through 
uch materials. Therefore, these materials are used as ‘insulators. — 
That.is, they are placed in between two points of ‘potential to Frevent 
electron flow between them. Insulation over electrical wires is used 
for this purposé. It is also used as a safety measure so that animals 
and people do -not come into contact with two wires of opposite poten- 
tial. Wires are covered with such insulating materials ‘as rubber, plas- 
tic, enamel paint, cotton, and silk. ~ The type and thickness of the in- 
sulation’ is’ determined by the potential difference between the conduc@ 
tors. Current carrying parts in electric machines ‘are often suppor ted 
by mica, bakelite, or fiber aneuletore: 2 air’ eas also | a ‘goed 
insulator’. : 
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EzECTRICAL MEASUREMENTS 


Electric current is a flow (sometimes referred to as a drift) 
of free electrons from one point to another. ‘The more electrons in a 
motion Past a given point in the circuit, the greater is the current. 
The practical unit of electrical current is the ampere. ‘The ampere is 
the standard unit of the rate of. flow of electrons in a circuit. An 
ammeter is used to measure electrical current..... 

Electrical pressure (potential) is the electrical force that. 
causes electrons to move through a conductor... The unit of electrical 
pressure is the volt. A voltmeter is used to measure electrical 
pressure. 

The opposition that a device or material offers to the flow of 
cirect current is called resistance. ‘The unit of resistance is the ohm 
A conductor has one ohm of resistance if it allows one ampere of cur- 
rent to flow when a voltage of one volt is applied. An ohmmeter is 
used to measure resistance. 


ALTERNATING CURRENT 


Direct current is a continuous flow of free electrons from one - 
end of.a conductor to another. ‘hen the electric current is caused to 
continuously vary in value and to reverse its direction of flow at reg~ 
ular intervals, the current increases from zero to maximum and back to 
zero in one direction. The number of cycles that occur in one second 
of time is called the frequency. 

Both direct current (d.c.) and alternating current (a.c.) are 
used extensively. However, aec. is most commonly used in industrial 
and home power applications, because it is more readily and economical- 


ly transmitted over long distances. The most common frequency is 60- 
cycle. 


SERIES CIRCUITS 


In a series circuit there is only one path through which the cur~ 


rent can flow. Therefore, the current is the same at any point in the 
circuit. 


PARALLEL CIRnculTs 


in a parallel cizcuit there are two or more paths through which 


ne RVUs ROMY soho cb aN east Ape Aas ah IN cL RUT ai ala rat id ail LAS 


i 
| 
g 


. bee patel enehete joist 
au - pe memeemTi es tt 


i 
a 
i 
| 
| 
i 


ee ee ey 


40 


the current can flow. Also, the current will divide up so that some 
current flows in each parallel path. The amount of current that flows 
in each path (or branch line), wil be dependent. upon the resistance of 
each path. 


RESISTANCE IN SERIES AND PARALLEL 


In a series circuit; the total resistance is equal to the sum of 
the individual resistances. ~ In a parallel circuit the total resistance 
is less than the ‘lowest ‘value resistor in the parallel grcup. Parallel 
resistances are calibrated with somewhat more difficulty. 

‘Resistance increases with temperature for the following reason. 
It can be supposed that as the atoms of a wire are set into more rapid 
motion (or in other words, as the wire becomes heated) , the electrons 


‘do not move quite so easily between the atoms. The larger the number 


assigned to wire, the | smaller ‘is its diameter and the more resistance 
it offers. 


TEMPERATURE COEFFICIENT 


It is desirable to know more exactly what temperature means in 
terms of increased resistance.’ There will be numerous occasions te use 
such information in appliance servicing work. Temperature coefficient 
gives the amount of change in resistance that a wire undergoes for each 
degree of temperature change. The resistance change per degrée of 
temperature chahge is greater at low temperatures than at = high 
temperatures. 


Bae ig Seas canis : 
pera ee na pn ASSIA ld ek alii dan in en cic tala AIS al ea 
ove 0 a Sl rah RR el nae = a ae oe 


| 41 
Assignment Covering 


Sheet No. 3 Units 39~62 


SAFE PRACTICES AND REPAIR PROCEDURES 


In the modern home, most of the appliances are operated eiectri- 
cally. These appliances are electrically “riven, eiectrically heated, 
or may be a combination of the two, 


It is impractical to discard a household appliance every time it 
ceases to operate. The fault may be either mechanical or electrical; 
therefore, it is necessary for the electrical appliance repairman to be 
able to diagnose and repair the electrical as well as the mechanical 
fault. 


In this assignment, you will be able to learn some of the common 
procedures followed in first, locating the trouble and, second, making 
the necessary repair with greatest amount of safety. 


Assignment: 


l. Read the references listed below. 
2. Answer the questions helow and turn in this assignment by 


References: 


A. Manly, How to Repair Electrical Appliances, pp. 59-96. 

C. Campbell, How to Repair Washing Machines, Clothes Dryers, Re- 
frigerators, Vacuum Cleaners, Fans, Mixers, Toasters, and Other 
Home Appliances, pp. 1-19. 

D. Tricomi, How to Repair Major Appliances, pp. 7-17. 


Questions: 


1. Describe the different types of fuses available for use in an 
electrical circuit. With what type of circuit is each used? 


2. Explain the purpose of grounding a circuit. What is the best means 
of grounding? 


3. What is the first rule of safety when working with an electrical 
appliance? 


4, Discuss the four principal types of trouble in electric circuits? 
5. Describe how you can locate an open, a growd, and an abnormally 
high resistance by using a test instrument? 


6. Explain why it is important to use an underwriter's knot on an 
appliance cord when attaching a plug. 


at ee, 
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7. Discuss the two kinds of electric current. 


8. Explain how test equipment for electrical work can be used to a 
great advantage for safety purposes, 


te ~ 
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Assignment Covering 
Sheet No. 4 Units 63-70 


HOME ELECTRICAL WIRING 


Improper functioning of an electrical appliance is often due to 
factors or defects other than the appliance itself. Many of these de- 
fects lie in the home wiring system. These defects will often cause 
serious damage to an electrical appliance, 


Many times the appliance repairman will be called upon to service 
and repair certain appliances in the home. In some instances, he will 
need to check the wiring and make suggestions for improvement if needed. 
This will necessitate an adequate understanding of home wiring systems 
and the factors involved in order that he may accomplish these things. 


In this assignment, you will cover material concerning home wiring 
which the electrical appliance serviceman should know. This will in- 
volve a study of circuits, wiring and wire sizes, protective devices, 
and other necessary factors. 


Assignment : 


1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment by 


°* 


Reference: 


C. Campbell, How to Repair Washing Machines, Clothes Dryers, Re= 


frigerators, Vacuum Cleaners, Fans, Mixers, Toasters, and 
Other Home Appliances, pp. 20-23. 


Questions: 


1. Explain what determines the capacity of a house wiring system, 
Describe the three main parts of a house wiring system. 


2. Discuss the electrical distribution system in a home. What are 
“branch circuits"? 


3. Describe what is meant by wire gauge. Why is wire gauge important 
in electrical work? What determines the wire gauge to be used? 


4. Explain the purpose of an outlet box. What procedure should be 
followed to permit easy accessability to the contents of the box? 


5. Describe the principle involved in using each of the following: 
(1) a single-pole, single-throw switch; (2) a double~pole, single~ 
throw switch; (3) a single~pole, double-throw switch, and (4) a 
double-pole, double-throw switch. 


6. What is the National Electrical Code? What restrictions are 
placed on the use of appliance cords by the NEC? 
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7. 


9. 


Discuss what the National Board of Fire Underwriters represent. 
Are they a law? 


Explain the importance and meaning of the famous "UL" label 
placed on appliances. 


What problems are potentially present when an antiquated fuse box 
is ak How can these Pe solved? 
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Assignment Covering — 
Sheet No. 5 Units 71-75 


SIGNALS AND ALARMS 


Door bells, buzzers, end chimes have a‘ wmber of use in the home 
and industry. -They may be used to indicate the presence of a friendly 
visitor or may be used for burglar alarms. Signals in offices, through- 
out industrial plants, and even between buildings often use sm=l1 lamps, 
buzzers, bells, or chimes. 

The signals and al arms’ may be operated from a n velatively high volt- 
age used in the lighting system which is “stepped Gown" or may be opera-~ 
ted from batteries’, - 


In this assignment, you will have placed petics you information 
concerning the construction, installation, an7i repair of various signal 
and alarm systems.: ; 


Assignment: 


l. Read the reference listed below. ° 

2. Obtain a door bell. Observe its construction. Connect it to 
the proper voltage and observe its operation. ) 

3. Observe the operation of door chimes. 

4. Answer the questions below and turn in this assignment by 


Reference; .*' 


A. Manly, How to Repair E’.ectrical Appliances,’ pp. 87-109, 


at \ 


Questions: 
1. What are the main uses of bells and chimes? From what electrical 
sources may they be operated? 


os 
> 


2 oe. Discuss the operating. principle of a bell system. Dicuss the 
maximum. voltage to be used. ‘ath a bell or.chime sysvcem. 


3. Discuss the different size. beak Szans formers used for bells, buz- 
zers, and chime systems.-:. 


4. How does the chimes system differ in voltage requirement from other 
household systems? What: ‘are me voltage ranges for a chimes sys- 
tem? 3 


5. Explain why bells and buzzers used with batteries must have circuit 
‘‘: breakers. Does battery operation at’ a- door chine require more or 
less voltage as transformer Cperation?-:~ 


6. Describe two of the methods used in “determining troubles ina bell 
. and a buzzer system, 


7. Why are chime systems so free of troubles? 
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@lectric appliances that. depend for their action upon resistance wires 


necessary than ever for.:the appliance repairman to have a good under- 


. work and how they. may be.serviced and repaired. 
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Ass:iignment Covering 
Sheet No; 6 Units 76-109 


ELECTRIC HEATERS, BLANKETS, HEATING PADS, AND IRONS 


- The convenience and utility of many of the_small electric appli- 
ances has brought about their widespread ‘acceptarice in the American 
home. In nearly. every: American home today, xthere can be found several 


which produce heat when current passes through them. 
“The increased use-ef these resistance _appliances makes it more 


standing concerniag their operation. Much cf his work may consist of. 
the repair of these appliances. He needs to know how these epe lanes 


In this and the three following assignments, you will have an op- 
portunity to learn about resistance heating appliances commonly found 
in the home and which at times require servicing. You will study about 
the various types and essential parts of the different appliances to- 
gether with their operating principles. Causes of failure cr faulty 
eros and factors involved in the; repair of each will also be cov- 
ered. rhe a 


Assignment: . - ; ped tut Ge" eles 


1. Read the reference listed below: - ae 

2. Measure the wattage consumption of the ‘Sr lowing and compare 
the obtained values to the Earnie listed with the ims 
a. an electric:heater -::: .- 
b. a heating pad” e ° Se 
c. an electric blanket 
d. an eascertS iron 


= is 


Bess. te ici 


References : 2 


* “A. Manhly,. Electrical Appliance Repair sa Servicing, pp. 123-12% 
C. Campbell, How to Repair Washing. Machines, Clothes Dryers, Re- 


frigerators, Vacuum Cleaners, Fans, Mixers, Toasters, and 
" * Other Home Appliances, pp. 136-139... 
; E. Darr, How to Repair Small Appliances, pp. (24-31, 50-54. 
¢ 


Guestions > oa 8 - : : ee a 


1. Describe the ‘working principle of a ‘Sdblccter-bowl iype 1 heater. 
Expiain the pe drake PEQcedUre for a heater-wire in a bowl type 
heater. ‘ 


2. Explain the working principle of. the steam iron. mae: are the main 
i aa whet is ee aed aa of each eee 


3. Describe the procedure for testing the action of a thermostat in 
an automatic flatiron. : gia “ain 


aes «3 - e- . - 
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Discuss the correct dissassembiy procedure for a flatiron. How 
does the disassemble procedure ef an automatic iron differ from 
the non-automatic iron? 


What preventive maintenance should be considered in the care of 
the automatic iron? 


‘Describe the different types of heating elements aeee in electric 
. irons. -. ‘What. are the advantages and disadvantages of each? 


Explain the disassembly procedure of a steam iron. 


‘Describe the function of the control box on an electric blanket. 


Discuss the major troubles in electric blankets. How may they 
best be avoided? 


Explain a testing procedure to determine if the electric blanket 


is working properly. How does this procedure compare with testing 
an electric heating pad? 
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Sheet No. 7 mo, as Units 110-131 


BLECTRIC WATER HEATERS 


Electric water heaters are very popular in homes today. They offer 
- to’ the homemakers. a clean, safe, and economical method of heating water. 
Since the water is heated by the action of electric current passing 
through resistance element, this appliance is among those classed as 
resistance peneang appliances. 
: 

Blectric water heaters are relatively simple in construction and 
have few moving parts. Therefore, there is little that can go wrong 
with them. More often, user complaints arise from some cause outside 
the wéter heater itself. Other than knowing how to make repairs and 
replacements, the setviceman must know how to make correct installation 
go that he can diagnose a complaint of improper heater operation in the 
Light of existing conditions. He must understand the purpose and opera= 
tion of each heater part and know the’ possible causes of complaints re~ 
garding heater operation, sn Sg 


In this assignment, you will gain an understanding of Stectrie 
water heaters and their operation. Factors involved in installation, 
diagnosing troubles, and repairing water heaters will be stressed. 


Assignment ; 


i. Read the reference listed below. 

2. Make wiring diagrams of a two~element hot-water heater con« 
nected for nonlimited-demand operation. 

3. Make wiring diagrams of a two-element hotewater heater con= 
nected for limited-demand operation. Make a comparison be~ 
tween the two types of wiring situations. 

4. Aftex completing items 1, 2, and 3, answer the questions below 
and turn in this assignment by ° 


Reference: 
D. Tricomi, How to Repair Major Appliances, pp. 194-203. 
Questions: 
.o Discuss the procedure for determining the average consumption of 
hot water in different size families. Will geographical location 


have any effect on water consumption? 


2. What are the most common forms of hotewater waste. How can this 
type of waste be avoided? 


3. Explain the induction method of heating water electrically. How 
is it different from the immersion heating method? 


4, Describe the function of an electric hot-water heater in operation. 
What part does the thermostat play in an electric hot-water heater? 


De 
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Explain the function of the control devices of an electric water 
heater. What safety factors should be considered here? 


What are some of the factors to be considered, from the standpoint 
of electrical wiring, when installing an electric hot-water heater? 


What are some of the most important points to check if the heater 
fails to produce hot water? Explain how they can. be corrected. 


What might be the causes of insufficient hot: water? What checks 
should be made? 


Discuss the possible causes for leaks in a hot water system. How 
may these leaks be corrected? 


50 = 
Assignment. . Covering 
Sheet No. 8 ie. : i Units 132-193 


ELECTRICAL TOASTERS, BLENDERS , COFFEE MAKERS, SHAVERS, KNIFE 
SHARPENERS, POPCORN POPPERS, CAN OPENERS, SKILLETS, AND WAFFLE TRONS 


The convenience and utility of many of the smail electric appli- 
ances have brought about their widespread acceptance in most homes, In 
nearly every American home today, there can be found. several appliances 
whose action depends upon heat produced by current flowing through re- 
sistance wire or current flowing to create mechanical movement. 


Many of the appliances were not available in quantity years ago. 
it becomes necessary for the electrical appliance repairman to have an 
understanding of their construction and operation, Much of his work 
will consist of the repair of many of the small items. 


In this assignment, you will have an opportunity to learn about 
some of the small resistance heating and mechanical appliances commonly 
found in the home which af times need servicing. 


Assignment : 


1. Read the references listed below. 
2. Answer the questions below and turn in this assignment by 


References ; 


A. Manly, How to Repair Electrical Appliances, pp. 110-123. 
Cc. Campbell, How to Repair Washing Machines, Ciothes Dryers, Re- 


frigerators, Vacuum Cleaners, Fans, Mixers, Toasters, and 
Other Home Appliances, pp. 130-135, 


E. Darr, How to Repair Small Appliances, pp. 8-23, 32-33, 37-47, 
57-60, 


Questions: 


1. Describe the construction and various arrangements of heating ele- 
ments in electric toasters. 


2. Expiain the principle on which the automatic or clock~timed 
toaster operates. 


3. Discuss the disassembly and repair procedure for an electric 
toaster. Is there a difference between the non~automatic and au- 
tomatic toaster in the repairing procedure? 


4. Describe the function of the electric percolator. What are some 
of the troubles that may develop with the electric percolator? 


5. Discuss the principle on which an electric hot plate operates. 
What is the major cause of inoperation of an electric hot plate? 


7. 


8. 


9. 


10. 


il. 


12. 


13. 


14. 


15. 
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Describe each part and its function of a waffle iron. What pre~ 
cautions must be considered when reassembling a waffle iron? 


Why is the correct preparation of the grids of a waffle iron good 
preventive maintenance? 


Describe the principle of an electric shaver using a vibrator type 
driving mechanism. How does this differ with one which uses ro~ 
tating blades? 


Explain the causes for most shaver troubles. How can they be 
avoided? 


What problems are usually encountered with an electric food blend- 
er? How can these problems be remedied? 


Explain the wiring arrangement used on automatic coffee makers. 
Describe the change in ‘ne circuit when the brewing cycle occurs; 
warming. cycle. 


Describe the Ave ierenks between the heating element of the repaira- 
ble popcorn popper as to the popcorn popper with a sealed element. 


Discuss the electrical operation of the plug-in type thermostatic 
control unit used with an electric skillet. What trouble might 
develop from this type of skillet? 


What testing procedure may be used to determine correct function-~- 
ing of an electric skillet after’ repair work is complete? 


Discuss the problems that occur with a combination electric can 
opener and knife auatbenen 
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Assignment Covering 
Sheet No. 9 ©0007 wt "Units 194-242 


setite 


_ ELECTRIC BROILERS, ROASTERS , AND asia 


One of the larger electrical en renes that is classed as a re~ 
sistance~heating appliance is the electric range. Electric broilers 
and roasters, while not as common’ to-the average family as the é@lectric 
range, are also used in the-home..- Each of these. appliances require ser~ 
vicing and repairing at some time or another. Therefore, the service- 
man needs to know the characteristics and operation of these appliances 
and the factors invovled in their repair. In connection with electric 
ranges, most service and repairs will be made in the homes. This ne- 
cessitates quick diagnosis of the trouble and, in many cases, it will | 
sere tact in’ giving the user instructions in correct | use of the ap- 
ptliance, 


‘In this assignment, you will study ‘the various types, characteris- 
tics; and operation of the electric broiler, roaster, and range. “‘To- 
gether with these you will study the factors involved in the servicing 


Assignment: is a See ee e, 


1. Read the references listed below, 
2, In order to’ better acquaint yourself with the electrical cir~ 
' cuits and operation of the range, do one: of ‘the - ‘following: 


Prepare a sketch for the goer fence wiring oe 
‘ae A surface-unit control switch , 

b. A surface unit oo 

c. An oven thermostat 


3. After completing items 1 and 2r _ answer the questions below and 
gq turn in this assignment by ° 


References: 


A. Manly, How to Repair Electrical Appliances, p. l. 
D. Tricomi, How to Repair Major Appliances, pp. 136-138. 


Questions: 


_1. Describe the principal parts of an electric roaster or oven. What 
effect does the insulating material have on the heating process? 


2. Explain the method used in connectiny an electric range to a 
house wiring system. How much voltage should be present for ef~ 
ficient operation? 


3. Discuss the advantages of the wire-coil type surface units as com= 
pared to the tubular unit on electric ranges. 


4, Explain the three-setting switch arrangement of contacts of an 
electric range at each setting. What coils become heated when 
switch is at medium high position; medium; and medium low position? 
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Describe the seven-position switch of an electric range, How does 
it differ from the three-position system? 


Discuss the operation of the oven control selector switc’ and the 
oven control thermostat. Is the oven thermostat adjustasle? 
How does the sensing bulb effect the thermostat? 


Why are circuit breakers an important feature in an electric i ange 
circuit? What happens when the range wattage consumption excee's 
the high limit set by the circuit ‘breaker? 


Why does the calibration of the oven in an electric range require 
the greatest servicing attention? How can this be avoided? 
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- Assignment eee an Sinks, 2 .. , Covering 


Sheet No. 10 . Oe Units 243-269 


ELECTRIC MOTORS, MOTOR TROUBLE, AND REPAIR. 


A large number of the electrical appliances which the serviceman 
will repair or service contain some type of electric motor. Quite often 
the trouble within these appliances will lie within the motor itself. 
The serviceman should be able to readily detect the various types of 
electric motors with which he may come into contact and know the char- 
acteristics of each. So, 


Although motor repair a is considered a specialty within itself 
and done by someone other than the general electrical appliance service- 
man, much of the service can be done easily by the appliance serviceman 
if he has an understanding of motor operation and is familiar with 
causes and remedies of motor troubles. He should be able to make sim- 
ple repairs and diagnose major troubles even though he may not be 
equipped for all types of motor repair work. 


In this unit, you will study the various types of motors commonly 
use.’ in electrical appliances together with trouble-shooting procedures 
and »*rvice and repairs that can be made without special equipment. 


Assignme, * 


1. Red? the references listed below. 

2. Make --iring diagrams of the various types of motor field wind- 
ing co:..2ctions presented in this assignment and place them in 
your notvscok for future use, 

3. Answer the westions below and turn in this assignment by 


so 


References: 


3. Manly, How to Repair Slectrical Appliances, pp. 145~174. 

C. Campbell, How to Repa Repa2:” “* Washing Machines, | Machines, Clothes Dryers, Re- 
frigerators, Vacuum Clea“ers, Fans, Mixers, Toasters. and 
Other Home Appliances, pp. 34-43. 

E. Darr, How to Repair Small A.nliances, pp. 95-lll. 


Questions: 
1. Describe the operation of the centrifu.3l switch for starting an 


induction motor. What are some of the p:inciples employed in 
centrifugal switches? 


2. Explain the working principle of a series motor. How is it difs- 
ferent from an induction motor? ; 


3. What changes are made in a series motor to obtaix. speed control? 
What is a rheostat? 


4, Why do electric motors require a much greater flow of current 
while starting than after running at normal speed? How would this 
greater current requirement for starting an electric motor effect 
the fusing or circuit breaker system? 


9. 
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Discuss some of the preventive maintenance procedures necessary to 
eliminate motor troubles. How does motor lubrication effect the 
life of a motor? How can brushes be cared for properly? Comruta- 
tors? 


Describe the disassembly procedure of an electric motor. What 


parts should be examined as they are removed from the case? 


Discuss the symptoms of motor troubles. What tests and remedies 
may be applied in each case to relieve the malfunction? 


Describe the wiring schematic of a synchronous motor. Where is 
this type of motor most used? 


Explain the two methods of connecting the field coils in an elec~ 
tric motor. = 


Assignment 7 . . Covering 
Sheet No..ll - =... ) ) 7 Units 270-293 


BEECARES FANS, BLOWERS, AND VACUUM CLEANERS 


Electric motors are one of the most important of all electrical 
devices. They perform innumberable tasks in this age of ‘mechanized 
living. A great expansion in this respect has been in conhection with 
the use of the electric motor for many appliances in and about the home. 


In many ‘electrical ‘appliances, the motor is the sole sieserical 
componenet of the appliance, and on it depends all of the-a¢tion of the 
appliance, Although many of the difficulties that arise in these ap- 
pliances are due to motor trouble, some complaints are the result of 
other parts which are worn, broken, or out of adjustment. The electri-~ 
cal appliance repairman needs to know how to repair or service these 
parts arc well as the repair of the motor. This necessitates an under- 
standing of the construction and operation of each appliance. 


In preceding assignments, you have covered motors and motor repair. 
This assignment will cover only information on motors as related to 
fans, blowers, and vacuum cleaners. You will also study the types, 
construction, and operation of these appliances together with factors 
involved in the service and repair of each. 


Assignment: 


1. Read the references listed below. 

2. Prepare a trouble shooting chart of each appliance covered in 
this assignment showing the common troubles, causes, and solu~ 
tion of each. Refer to text and service manuals. Keep charts 
in your notebook. 

3. Answer the questions below and turn in this assignment by 


References: 


B. Manly, How to Reprir Electrical Appliances. Electrical Appliances, pp. 188~198. 


C. Campbell, How to Repair Washing pair Washing Machines, < Clothes Dryers, Re- 


frigerators, Vacuum Cleaners, Fans, Mixers, Toasters, and 
Other Home Arpliances, pp. 44-55. 


Questions: 


2. Explain the function of each of the three basic parts of a vacuum 
cleaner. 


2. Describe the operation of a separator vacuum cleaner. How does it 
differ from other vacuum cleaners? 


3. DGaiscuss the purpose of each part of an enclosed~separator mahcine 
which is in the motor and fan end of the outer shell. 


4. Why do larger fans have a split-phase or capacitor-start motor? 


‘37 


“.Deecribe some of the complaints about the operation of” electric 


- - fans. How can each complaint be corrected? 


Explain the procedure for detemining the trouble of an electric 
fan that will not run. What is the correct procedure in disas- 
sembling an electric fan? 


Why - are. motors for household types of vacuum. ciesnars of the uni- 
versal type? What are the RPM's that a motor: will run at while 
cleaning. is being done? Are all power ratings the same for all 
sizes and styles of cleaners? If not, what is the power rating 
Faudee 


Discuss why the tank cleaner is inferior to the upright in clean- 
ing carpets, : 


Describe some of the reasons why the cleaning action of a tank 


- cleaner may be snededuaresd: UpEsget: cleaner. ~ 


If the cleaner doesn't run at all, what bucting precedire: should 


‘ be carried out?’ What test can be made to check the entire elec- 


trical path of a vacuum cleaner? 


‘ 
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Assignment Covering 
sheet No. 12 Units 294-313 


FOOD MIXERS AND SEWING MACHINES 


In electrical appliances, like food mixers and sewing machines, 
the motor is the sole electrical component and upon it depends the 
driving action. Although many of the difficulties that arise in these 
appliances are due to motor troubles, some complaints are the resuit 
of other parts..which are worn, broken, or out of adjustment. 


The electrical appliance repairman needs to know how to diagnose, 
service, and repair worn or broken parts as well as to repair the motor. 
This necessitates an understanding of the construction and operation of 
these appliances, 


In a preceding assignment, you have covered motors and motor re- 
pair. In this assignment, emphasis is placed upon the construction 
and operation of food mixers and sewing machines having variable speed 
motors along with factors involved in the service and repair of each. 


Assignment: 


i. Read the references listed below. 
2. Prepare a chart of one appliance covered in this assignment 
showing the common troubles, causes, and solution to each 
5 and place in your notebook. 
3. Answer the questions below and turn in this assignment by 


References: 


B. Manly, How to Repair Electrical Appliances, pp. 175-188. 

C. Campbell, How to Repair Washing Machines, Clothes Dryers, Re- 
frigerators, Vacuum Cleaners, Fans, Mixers, Toasters, and 
Qther Home Appliances, pp. 46-49. 

E. Darr, How to Repair Small Appliances, pp. 34-36, 48-49. 


Questions: 


1. Describe the principle parts and their operation of an electric 
mixer. 


2. Explain the operation of an electric food mixer speed selector 
switch. F 


3. How are mixer speeds varied? Describe how a three-speed drive 
gearing system works. 


4. Discuss where most troubles are encountered with an electric 
mixer. What is a remedy for each? 


5. Describe the working principle of a sewing machine foot control 
4 switch. What is the most common difficulty with the sewing ma~- 
chine foot control? 


11. 


12. 
13. 


What are some of tthe main,:;froubles. epeounteres wien a sewing ma~ 
. chine? How can. these be avoided? : 


_Explain the dipassenbly procedure of a sewing machine. in the’ ‘cor- 


“What is a bobbin? ‘What ree een ee re bobbin? 
., Describe. what cleaning may be done to eliminate aa oe Nec the 
“bobbin case. ; F 


‘a 


ey oats 
eee coe ww Soe 59 


we LEIF . 
Discuss the importance of preventive maintenance. How is it ap- 
plies to a. Baan, RACHADE? pe 


rect order. 


What are some of the problems caused by using: dull. needles? When 
should a needle be discarded? «- 


Explain the effects on stitching of equal and aiocdat tensions on 
upper and lower threads. What correction can be made.to avoid un~ 
equal stitching? : 


:Describe how.a bobbin.is rewound. - ee ee ee 


What type of motor is best suited for a sewing machine? What 
driving mechanism is usually used on a sewing machine? 


nies cb iemcatwree 5 dase 


re hee 


* + Me 


1 ae CREE AE OR ne a Aah ern rahe 


60 


Assignment Covering 
Sheet No, 13 : Units 314-337 


a ELECTRIC IRONERS 


froners today are most often fovrnd in commercial cleaning estahb- 
lishments. This device turns ont a fast professional ironing job 
while the operator remains a 


There are many different eypes of electric ironers, some Of which 

contain numerous parts, both stationary and movable. These parts have 
aa distinct functions to pexform during the ironing process and must be 
ps understood by the appliance serviceman, He should also be familiar with 
7 the general ironer troubles, the possible causes of these, and the cor~ 
rections that will be needed, The appliance serviceman cannot and 
should not rely on his mechanical intuition in repairing these electri- 
cal devices. 


fin this assignment, yon will have an opportunity to study about 
the types of electric ironers, their construction and operation, and 
factors involved in service and repair of each. 


Assignment: 


1, Read the reference listed below. 
2. Answer the questions below and turn in this assignment by 
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Reference: 
B. Manly, How_to Repair Electrical Appliances, pp. 225-224, 
Questions: 


... Describe how the shoe is held against and released from the roll 
in an electric ironer. What is the purpose of the shoe? 


2e What is the eccentric wheel on an electric ironer? Describe its 
function. 


3. Explain how longer periods of pressing can be obtained between the 
shoe and the roll of an electric ironer, When is this usually de- 
sired? 


4, What are some of the checks that can be made if the shoe fails to 
heat on an electric ironer? What are some remedies for each check? 


5. Explain what can be done to determine why the roll does not turn 
on an electric ironer. 


6. Describe the electrical system for the shoe, motor, and switches 
of an electric ironer. 


7. Discuss the procedure for replacing a heating element in an elec- 
tric ironer. What special problems would you anticipate? 


8. Explain the procedure for replacing roll padding on an ironer. 


Describe the different materials necessary for padding on a roll 
Of AN elantrin Fenn 
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Sheet No, 14 Units 338-358 


ELECTRIC GARBAGE DISPOSALS AND DISHWASHERS 


Garbage disposers are relatively new to the long list of home 
electrical appliances,” “®’£ew minutes operation of the disposal éach 
day disposes unwanted food scraps, This feature makes the disposer a 
very prac‘tical appliance and one that is increasing, “An popularity. 


Domestic types of electric dishwashers. are also new; however, they 
May be found in many’ homes today. With the’ modern. dishwashers of today, 
the pressing of a single button will wash, rinse, and dry the Bienes 
automatically. : se ome ; 4 

A distingu.shing Reales ofa good electrical appliance repairman 
is his widespread knowledge of the many electrical appliances used tox 
day. ‘More. use is being - made’ of the garbage. disposal and the dishwasher 
in homes today. Thererore, ° the serviceman should become familiar with 
these appliances in order to render the service required of him. He 
must. have a knowledge. of the construction, es and repair of 
each of these appliances. 


“8 
7 oS 


in this assignment, you will have an opportunity to sade about. 


‘the various types Qf garbage disposers and eléctric’ dishwashers, ia 


cluded in this will bea study of the construction;* ‘installation, opera~ 
tion, and repair of ees 


ot fe ~ . 


Assignment: . 


l. Read the reference listed below. 

2.. Prepare a step-by-step procedure for adjusting a staring 
switch on a gadrbage.disposer,. .. 

3, After completing items 1 and 2, answer the ‘giiést ions below and 
turn the assignment in by | eee 


- 
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Reference: 
D. Tricomi, 


Questions: 


l. Describe the principle of operation of a dishwasher. What are 
some of the different styles of dishwashers? 


ppliances, pp. 139-165." 


2. Explain the functioning of an impeller-type dishwasher. What are 
the major components of this type dishwasher? Describe the func- 
tion of each. 


3. What type of motor do most dishwashers employ? What unique feature 
must this type of motor have? 


4, Discuss the function of a spray~arm circulating-pump dishwasher. 
How does it differ from the impeller-type? What are the advan- 
tages and disadvantages of each? 


5. Describe the filtering system of a spray-arm dishwasher. 


we" G 
‘ 


a 


11. 


i2. 


13, 


14. 


15. 


16. 
17. 


18. 


Explain the wiring system for the impeller-type dishwasher. De- 
scribe the changes that take place in the circuit when washers 
change oyerations, 


Discuss the wiring system for the spray-arm dishwasher. What is 
the purpose of the solenoid~operated water inlet valve on this 
type of system? 


Describe the functional purpose of a dishwasher drain pump. 


Explain the principal parts and working principle of a detergent~ 
cup tripping mechanism. 


What are some of the most frequent washing complaints that will be 


encountered with a dishwasher? How can they be avoided or. correcte-. 


What corrections need to be made when part of the cycle is omittec 
or shortened during a dishwashing operation? 


Explain the possible causes of trouble for dishes not drying as 
they should in an automatic dishwasher. What adjustments should 
be made? : 


What is the basic purpose of a garbage disposal unit? Describe 
its basic function. 


Describe the electrical system of a garbage disposal unit. Is any 
additional preparation electricully necessary to connect disposal 
unit into circuit? 


Discuss the installation procedures of a garbage d..sposal unit. 
What special consideration must be given in order to have effect~ 
ive operation? - 


What are some of the causes of abnormal noise and vibration in a 
disposal unit? How may they be remedied? 


Discuss reasons for slow disposing of garbage. What are possible 
remedies? 


Explain the causes for erratic operation and/or disposal unit not 
starting. What are some remedies? 
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Assignment ° Covering 
Sheet No. 15 Units 359~362 


CONVENTIONAL WASHING: MACHINES 


Although automatic washers have increased in m umbers in recent 
years, there aré still more washers of the coriventional or non~auto- 
matic type found in the homes in the United States. This is an import- 
ant fact to the electrical appliance serviceman. 7 


‘Except for the electric motor and switch, the service and repair 
of non~automatic washers consist primarily of adjustment and replace~ 
ment of mechanically operated parts. It is important for the service- 
man to understand the general principles by which these mechanisms 
work. With the-aid of specific manufacturers’ service manuals, he can 
then perform the tasks Recee ayy to keep the washer operating effi- 
ciently. 


In this assignment, you will cover materials concerning the gener- 
al operation: of the conventional or non~automatic washers. Causes of 
washer troubles and factors involved in their adjustment and repair 
will be’ covered. 


Assignment: 


lL. Read the reference listed below. 
26 Answer the questions pele and turn in this assignment by 


Reference: . on , a 
B. Manly, How to Repair Electrical sesieaasae: PP. - “199-215 
Questions: 


‘1s Describe the principal parts of an damn washing machine. 
What is the ‘function of each?..” - : : 

2. When both agitator and wringer are disengaged and ‘the pelt or 
shaft cannot be moved, what possible troubles could exist in the. 
transmission of a washing machine? How may this be corrected?. © 


3. What are some of the possible causes why a conventional washing» 
machine wringer rolls will not turn? 


4. Describe some of the possible sources where noisy operation of. 
parts would occur in a conventional washing machine. What are the 
remedies for the elimination of these noises? 


‘5. Discuss the importante of lubrication of washing machines. How 
long will oil in transmissions last? What precautions ‘should be 
considered when changing oil? What type of oil is specified? How 

“smuch is usually needed? 


6. Describe the ‘disassembly procedure for the transmission of a wash= 
ing machine. When completely disassembled, what preventive main- 
tenance can be given to shafts, bearings, etc., before reassem~ 
bling the unit? 
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Assignment Covering 
Sheet No. 16 Units 363-391 


AUTOMATIC WASHER OPERATION AND SERVICE 


The automatic washer has found its way into a number of homes, It 
has taken much of the drudgery out of the chore of doing the family 
laundry and has released the housewife to perform other required tasks 
at the same time the laundry is being washed. 


Automatic washers are much more complicated than the non-automatic 
type, and hence, there is the possibility that more troubles are liable 
to occur. While there is a certain similarity in the construction and 
operation of all automatic washers, there are also differences in makes 
and differences in models of the same company. The appliance repairman 
must be familiar with the general operation of many machines and con- 
sult specific manufacturers' manuals in order to make himself a compe~ 
tent repairman of automatic washers. 


In this assignment, you will cover material that every washer ser- 
viceman should know. The reference material is brief and general in 
nature. More specific information may be obtained by consulting manu- 
facturers' manuals. 


Assignment: 


1. Read the references listed below. 

2. Prepare a short paper discussing the various methods used to 
regulate amount of water an automatic washer uses with short 
£ill and regular fiil levels. 

3. Answer the questions below and turn in this assignment by 


References: 


C. Campbell, How to Repair Washing Machines, Clothes Dryers, Re- 


frigerators, Vacuum Cleaners, Fans, Mixers, Toasters, and 
Other Home Appliances, pp. 59-121. 


D. Tricomi, How to Repair Major Appliances, pp. 60-66, 76-101. 


Questions: 


1. Why is the automatic clothes washer so complicated? What are the 
functions it performs? 


2. Describe the functional operation of a single solenoid controlled 
off-on valve on an automatic washer; a double solenoid shut-off 
valve; and two-way valve. 


3. How does the water pump on an automatic washer receive its driving 
power? What purpose does a water pump serve? 


4, Discuss the purpose of filters in an automatic washer. Why are 
dispensers an important part of an automatic washer? 


5. Describe the various devices controlled by the electrical system 
on an automatic washer. 
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Explain how the pressure switch controls the fill level of an auto- 
matic washer. What are the two basic types of fill switches? 


What is the recommended temperature for water to produce a good 
wash? Why is this so important? 


Describe some of the reasons why water will not enter an automatic 
washing machine. How may these be remedied? 


Explain some causes for the motor of an automatic washing machine 
not to run. How can these be corrected? 


Discuss some of the causes for the automatic washer agitator not 
to function. Give some solutions to each cause. 


Give some of the reasons why the spin cycle of an automatic washer 
fails to function. What corrections may apply? 


Describe how excessive vibration by the automatic washer can be 
avoided. 
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Sheet No. 17 - © -. 2 See” a - Units 392-409 
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AUTO! "IC CLOTHES DRYERS 


To many persons, the automatic clothes dryer is as necessary to 
the modern home laundry as the: washer itself. . It completes the laundry 
and makes it independent of the weather, day or night. Crowded living 
conditions have created a clothes: drying problem for many families. _ 
This and other factors have made the clothes dryer a most desirable ap- 
pliance to own and one which is used in neny homes today. 


As with other sop ldances or mechanical devices, the. automatic 
clothes dryer will at times need servicing or repairing. Most general- 
ly, these services will be performed in the owner's home. This neces- 
sitates a thorough knowledge of dryer construction, operation, and re~ 
pair on the part of the serviceman. 


In this assignment, you will have an opportunity to study the vari- 
ous types, construction, and operation of automatic clothes dryers and 
factors involved in servicing these appliances. 


Assignment: 


1. Read the reference listed below. 

2. Explain in a br 2f paper why it is necessary to provide an 
auxiliary fuse circuit for most dryers. Sketch a fuse circuit 
for a dryer; label the proper fuse designation for adequate 
service. 

3. Answer the questions below and turn in this assignment by 


Reference: 
D. Tricomi, How to Repair Major Appliances, pp. 102-108, 116-125. 
Questions: 
1. Describe the drying principle of an automatic clothes dryer. 


2. Discuss how the drying cycles of an automatic dryer are controlled. 
Can they be changed easily? If so, how? 


3. How is the heat for drying produced in an electric dryer? What are 
the average watts used at 230 volts? 


4. Explain the procedure for converting a 230-volt dryer to 115-volt 
operation. What is the purpose of doing this? 


5. Describe some of the reasons why a clothes dryer does not start? 
What are some remedies that can be applied? 


6. Explain why the motor of an electric dryer will run, but drum will 
not turn. 


7. Why would there be no heat in the drum of an electric dryer but 
the turns? How may this be corrected? 


8. 
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Discuss reasons for dryer not turning off. 


When the drying process is unusually slow, what may be the causes? 
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Assignment 3 : Covering 
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Sheet No. 18 . Units 410-413 


THEORY OF ELECTRICAL REFRIGERATOR OPERATION 


Refrigerators are electrical eppliances which are designed to keep 
food cool and to help prevent its spoilage, There are many kinds and 
types of electrical refrigerators. However, their primary purpose is to 
remove heat from the storage compartment. Therefore, the basic theory 
of refrigeration is about the same for all of them. 


The electrical appliance serviceman will be called upon to service 
refrigerators, In order to properly diagnose, to explain what is 
wrong to the customer, and to repair the refrigerator, it is very im- 
portant that the electrical appliance service repairman has an under~ 
standing of the theory of refrigerator operation. 


In this assignment, you will have an opportunity to learn about 
the theory of refrigerator operation and, in turn, discover how this 
theory applies to the repair and servicing of refrigerators. 


Assignment: 


l. Read the references listed below. 

2. Inspect the condenser on a frigerator; note that when the re- 
frigerator is running, the condenser appears to be giving off 
heat. Explain why you think this happens. 

3. Answer the questions below and turn in this assignment by 


Ad 


References: 


B. Manly, How to Repair Electrical Appliances, pp. 225-231. 
D. Tricomi, How to Repair Major Appliances, pp. 18-26. 


Questions: 


1. Discuss the scientific principle of how heat is changed. What is 
cold? Describe the states of matter. 


2. What is a refrigerant? What type of refrigerant is most commonly 
used in refrigerators? 


3. What is evaporation? What is meant by sensible heat? What is 
latent heat? 


4. List the three stages of refrigerant in cooling tubes of a refrig-~- 
erator. What causes the refrigerant to change? 


5. Describe the principal parts of a typical electric refrigerator, 
What is the function of each? 


6. Discuss what and how the bellows and bulb effect the operation of 
the switch in a control unit of a refrigerator. 


7. Explain the difference between a plate condenser and a gravity- 
flow condenser in a refrigerator. What is a condenser? 
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How are foods cooled in the focd compartment of a refrigerator? 
Where are the warmest places in the food compartment? 


Describe some of the problems encountered with the compressor unit 
of a refrigerator. 


What are some causes for the cabinet of a refrigerator to be too 
warm? What corrections should be made? 


Why do foods sometimes not freeze in a freezer compartment of a 
refrigerator? How may this be corrected? 


Explain: why noisy operation would exist with an electric refriger- 
- ator. 


How may an excessive load on a refrigerator unit be lessened? 


Describe how patching of porcelain or enamel on a refrigerator can 
be done. 
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Assignment ; er Covering 
Sheet No, 19 ; | Units 414-436 


ELECTRIC REFRIGERATOR COMPONENTS, REPAIR, AND SERVICING 


in most homes, the electric refrigerator is considered an essential 
electrical appliance, The refrigerator allows the housewife to pre- 


Serve, buy at times most convenient, an more efficiently use many 
perishable foods. 


Today's electrical refrigerators are dtndst eeounis. free ana be~ 
cause of this, many people have become accustomed to depending on them 
all of the time. Therefore, when his refrigerator is in need of service 


or repair, the customer wants quick, efficient, and reliable attention 
to his problem, 


. The electrical appliance serviceman should ‘be thoroughly. informed 
on the theory of refrigeration, refrigerator systems, their component 
parts, and a fundamental knowledge of basic refrigerator repair and ser- 
vicing techniques if he is to do a good job. 


In this assignment, you will have an opportunity to study differ- 
ent refrigerator systems, the various parts of these systems, and the 
symptoms of different types of refrigerator troubles and the necessary 
procedures for diagnosing, servicing, and repairing them. 


Assignment: 


i. Read the references listed below. 

2. Prepare a schematic diagram of a refrigerator unit showing 
and color coding all components. Indicate the refrigerant 
directional flow through each part. 

3. Answer the questions below and turn in tiis assignment by 


References: 


B. Manly, How to Repair Electrical Appliances, pp. 225240. 
D. Tricomi, How to Repair Major Appliances, pp. 26-59. 


Questions: 


1. Discuss the function of the thermostat in controlling the com- 
pressor cycling. How can the setting on the thermostat be changed? 


2. Describe how the freezer unit of a refrigerator is defrosted; 
nonautomatic type; automatic type. 


3. Explain the two-compartment cooling system of a refrigerator~- 
freezer combination. Does this type of unit have two evaporators? 


4. What is the function of a differential pressure-control valve of 
two-compartment cooling in a refrigerator? 


3e Describe the evaporator area method of cooling two compartments in 
a refrigerator unit. 
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Explain the cooling system in a refrigerator when the freezer com~ 
partment is converted into an ordinary refrigerated section. 


Describe the electrical system of a refrigerator that runs on 
110-volt, 60-cycle, single-phase alternating current. What. is the 
purpose of the voltage relay? ‘Current relay? 


Discuss how performance checks can be nase to determine the opera- 


tion of an electric refrigerator. | 


Explain the procedure for rechargirg a refrigeration system with 
refrigerant. What precautions are necessary? © 


Describe some of the causes for ‘the refrigeration unit not to 
operate. What can be done to remedy these causes? 


Explain why the defrosting cycle would not take place ina refrig- 
erator unit. How can this be corrected? 

What are the causes of trouble when refrigerator unit ‘runs con- 
tinuously but the cabinet remains warm? Give the possible reme- 
dies for this problem. 
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Assignment Covering 
Sheet No. 20 Units 437-451 


HOME FREEZERS 


An increasingly large number of families are using freezers in the 
home for storage of food. The convenience and economy of these food 


freezers have changed the eating habits of a large portion of our 
citizenry. 


The actual working of the freezer is similar to that of the re- 
frigerator although lower temperatures are maintained. In most cases, 


there is a greater investment in the piece of equipment itself and its 
contents, 


In this assignment, you will learn those things that pertain to 
the servicing of home and farm freezers, aiong with information con- 
cerning the properties of the frozen food. 


Assignment: 


l. Read the reference listed below. 
2. Answer the questions below and turn in this assignment by 


Reference: 


Be. Manly, How_to Repair Electrical Appliances, pp. 241-263. 


Questions: 


l. Discuss the importance of constant storage temperature in an 


electric home freezer. What happens when the freezing temperature 
varies? 


2. Describe the different types of cabinets used as home freezers. 


3. What are some of the more common complaints usually made by users 
of home freezers? 


4, Explain the methods of placing and attaching Evaporator Tubing to 
the liners of food compartments in home freezers. 


5. Describe the path of refrigerant through a system having separate 
compartments for freezing and for storage in home freezers. 


6. Discuss the electrical circuit as found in a home freezer. Should 
a freezer be connected to the same electric line that serves other 
electrically powered devices? If not, why not? 


7. What are some of the possible electrical troubles that might be 
encountered with a home freezer? 


8. How does a battery-operated freezer alarm system compare with an 
alarm system with which A-C line power is used to operate the 
signal? What are the advantages and disadvantages of each? 
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How might measurement of operating temperatures and pressures in a 
freezer provide rather definite clues to the kinds of trouble 
which may be present? 


Whenever a freezer system is being examined and tested for causes 
of trouble, why should you make every effort to locate faults 
outside of the motor-compressor unit before replacing that unit? 
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AIR CONDITIONERS 


Air conditioners: are newly developed appliances which are designed 
to make people more comfortable by cooling and removing moisture from 
the air in homes, offices, stores, schools, and other buildings. 


_. In view of the importance of and demand for air conditioning, it 
1s important that the electrical appliance serviceman know how to in- 
stall and service air conditioners. 


In this assignment, you will have an opportunity to iearn about 
the theory, function, and operation of air conditioners. You will also 
study about installing and servicing air conditioners. 


Assignment: 


oe 


1. Read the references listed below. 
2. Answer the questions below and turn in this assignment by 


References; 


C. Campbell, How to Repair Washing Machines, Clothes Dryers, Re-~ 


frigerators, Vacuum Cleaners, Fans, Mixers, Toasters, and 
Other Home Appliances, pp. 122-130. 


D. Tricomi, How to Repair Major Appliances, pp. 166-193. 
Questions: 


1. Describe the refrigeration system in a typical room air condition- 
er. Explain briefly what happens to the warm air in the room. 
Does the cooled air have less moisture than the warm air? If so, 
what happens to the moisture? 


2. Discuss the typical electrical system in an air conditioner. What 
is the function of the thermostat? 


3. Describe the power supply and capacity of a typical room air con~ 
ditioner. What is meant by BTU? How many pry's would a half-ton 
air conditioner represent? 


‘4, Explain the cooling phase of the heat-pump air conditioner. Why 
is it important that de-icer be introduced into such a system? 


5. What two things are of uppermost importance when installing an 
air conditioner? 


6. Describe the heating phase of the heat-pump air conditioner. 

7. Explain the de-icing phase of the heat-pump air conditioner. 

8. Discuss the installation procedure for an air conditioner in a: 
double-hung window construction; casement window; transom instal~ 


lations; and through-the-wall installation. Explain the advan~ 
tages and disadvantages of each. 
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Describe the procedure for evacuating a system in an air condi~ 
tioner, 


What are some possible causes for the compressor and fan motor not 


to run on an air conditioner? What checks may be made to deter~ 
mine the possible causes? 


Discuss some reasons for a fan to run but compressor not to func- 


tion on an air conditioner, 


What are some causes for nceisy operation of an air condition sys~ 


tem? How may each be eliminated? 


Why would there be insufficient cooling by an air conditioner? 
Explain how to correct this. 


Discuss what causes excessive sweating on the suction line of a 
room air conditioner, 
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Chef, A Course of Study, Designed for Cooperative Part-Time 
Students Employed in Food Service Establishments. 


Karnes, James B, 

Missouri Univ., Columbia, Dept. of Industrial Education 
Missouri State Dept. of Education, Jefferson City 

Pub Date - Jan64 

MF AVATLABLE IN VT-ERIC SET 124p. 


CURRICULUM, “FOOD, *COOKS, *STUDY GUIDES, *TRADE AND INDUSTRIAL 
EDUCATION, “COOPERATIVE EDUCATION, GRADE 11, GRADE 12, 
This study guide is for use by junior and senior high school 
students in preparatory programs for the vocation of chef, It was 
developed by an advisory consultant and research assistants at the 
local and state levels and has been field tested and revised 
periodically. Twenty-one assignment sheets, each containing 
information, assignment, references, and questions, cover 97 units 
in the subject areas--(1) The Chef, (2) Operation and Care of 
Equipment and Facilities, (3) Selection and Preparation of Food, 
and (4) Organization, Planning, and Purchasing. A two-column 
analysis form correlates what the worker shouid be able to do and 
what the worker should Know. This material is to be used by 
individual students under teacher supervision for 180 hours. A 
bibliography of references and self evaluation forms are included. 


An answer key (VT 002 051) is available for 50 cents. This document 


is available for $1.50 from Industrial Education, 103 Industrial 
Education Building, University of Missouri, Columbia, Missouri 
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MEMCRANDUM 


TO: The ERIC Clearinghouse on Vocational and Technical Education 
The Ohie State University 
980 Kinnear Road 
Columbus, Ohio 43222 


FROM: (Person) James B. Karnes (Agency) University of Missouri ee ae 
(Address) 103 Industrial Education Bldg., Columbia, Mo. 


DATE: September 26, 1967 


RE: (Author, Title, Publisher, Date) Industrial Education Dept., Univ. of Mo 


at Columbia, CHEF, cooperatively with Industrial Education Dept. 
(U. of Mo. at Columbia) and Missouri Dept. of 


Supplementary Information on Instructional Material 


Provide information below which is not included in the publication. Mark N/A in 
each blank for which information is not available or not applicable. Mark P 
when information is included in the publication. See reverse side for further 
instructions. 


(1) Source of Available Copies: 
Agency_Industrial Education Dept., Univ. of Mo. at Columbia 
Address 403 Industrial Education Bidg. 
Limitation on Availabie Copies Price/Unit ° 


(quentity prices) Same 


instructor's k 50 
(2) Means Used to Develop Material: instructor's key §. 


Development Group Advisory Consultant and Research Assistants 

Level of Group ~~ LOCal ang state” — 
Method of Design, Testing, and Trial_ S@S"5RESERDosigned by subject matter 
_ specialists tested in the field and revised periodically 


(3) Utilization of Material: 
Appropriate School Setting Secondary and post secondary schools 
Type of Progran High School preparatory Or in servicing Craining pro 
Occupational Focus Specitie JOD CCCOC—SO*7re 
Geographic AdaptabilityUnated states —~~~~—~—~—~<‘<;73;3;7; }ZTCS 
Uses of Material Relate ns ctor udy 


L 
Users of Material Students (note anstructor s Key available) 


(4) Requirements for Using Material: : 
Teacher Competency Qualified Coordinator or Instructor 


Student Selection Criteria Junior an gn School wi 
prerequisites 
fime Allotment 180 hours Se a eS ee 


Supplemental Media -~ 
Beceseary 2—} (Check Which) 


Desirable 


Deseribe P - See attached list of references 


Source 
(adgresay~ | 


REFERENCES FOR THE CHEF 


The Culinary Institute of America, Inc. and the Editors of 
Institutions Magazine, The Professional Chef, Institutions 
Magazine, 1801 Prairie Avenue, Chicago 16, Illinois, 1963, 

$7.50 (also available are 100 color slides covering the main 
entrecs at 50¢ each). (19) ** 


American Home Economics Association, Handbook of Food Preparation, 
1600 Twentieth Street, N.W., Washington 9, D.C., 1962, 506. 
(8) 


Smith, E. Evelyn, A Handbook on Quantity Food Management, 
Burgess Publishing Company, Minneapolis, Minnesota, i957, 
$3.50.* (8) 


ivision of Health of Missouri, Bureau of Food and Druga 
Inspection, Sanitation Laws, E 6.12 Rev. 3/58, Jefferson City, 
Missouri, free. (1) 


Sealtest Foods, Know Your Job, Sealtest Foods, Sales and 
Advertising Department, 260 Madison Avenue, New York 16, 
New York, 1948, 35¢. (1) 


Subject to educational discount. 
Frequency of use in assignments. 


NOTE: Reference "D" is similar to the publication listed below. 


It may be desirable to substitute the one listed below for 
reference "D," particularly for use outside the state of 
Missouri. 


U. S. Department of Health, Education, and Welfare, Food 
Service Sanitation Manual, Superintendant of Documents, 
U. S. Government Printing Office, Washington 25, D. C.-s 
1962 ¢ 55¢. 
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FOREWORD 


This course of study consisting of an analysis of CHEF 
together with assignment sheets covering the related (occupational) 
information to be taught by the school, has been prepared for 
teaching chefs on an individual basis in coorerative part-time 
programs. 


The original course of study was prevared hy Mr. Robert F. 
Shrader, formerly Research Assistant in Indusixizt EV.acation, 
University of Missouri. This revision was prepe:.ca by Mr. Jack 
Kirby, Research Assistant in Industrial Education, University of 
Missouri. 


We wish to acknowledge our indebtedness to Dr. H. H. London, 
Professor of Industrial Education, University of Missouri, for the 
direction and administration of the Curriculum Materials Laboratory 
in which this material was prepared, and to Mr. James B. Karaes, 
Instructor in Industrial Education, University of Missovri, who 
supervised the preparation of this manual and edited the manuscript. 
We wish to acknowledge the assistance of Dr. Pauline Garrett, 
Associate Professor of Home Economics, and Dr. John M. Welch, 
Professor of Agricultural Economics, both of the University of 
Missouri, for their consultation and advice. Credit is due Dr. 

H. Pat Wardlaw, Assistant Commissioner of Education, Mr. Merton 
C. Wheeler, Director of Industrial Education, and to other staff 
members for their efforts in the development of the Industrial 
Education Curriculum Series of which this course of study is a 
Part. : 


HUBERT WHEELER 
Ccwtissioner of Education 
January, 1964 
600 


July, 1965 (Reprint) 
560 

Reprint 

June, 1935 
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INTRODUCTION 


In preparing this course of study, it has been assumed that the 
attainment of Occupational competency in any type of work involves 
three different, yet closely related, types of learning. They are: 


1. Mastery of the practical job skills and procedures 
performed by the worker in the occupation. 


2. Comprehension of the technical and related information 
basic to an intelligent understanding and practice of 
the occupation. 


3. Development of those personal-social traits which are 
essential for the successful worker. 


The first group of these “learning units“--the job skills and 
procedures--has been arranged in the analysis under the heading of 
"JOb Training." The second group of learning units-~the technical 
and related information--has been arranged under the heading of 
“Related Information." And the third yroup--the personal-social 
traits~-has been listed under "Personal-Social Traits Essential for 
the Chef" in the introductory section addressed to the student. 


In a cooperative educational program it is necessary for both 
cooperating agencies~-the school and the employer~-to understand 
clearly just what each is to be responsible for in the training of 
the student-worker. Experience has shown that most of the practical 
job skills and procedures of an Occupation can best be learned 
through supervised work on the job. Experience has shown also that 
the school can best teach most of the technical and related occupa- 
tional information needed by young student-workers. This division 
of responsibility has been made in the arrangement of the course of 
Study; that is, it is expected that the student-worker will master 
the job skills and procedures through practicai work on the job 
under the immediate supervision of the employer, and that he will 
receive instruction in related occupational information in the 
school under the direction of the coordinator. 


Skills and related information are matters for direct instruction. 


but personal-social traits are acquired only through practicing them 
during the process of acquiring skills and information and in one's 
daily conduct. Therefore, both the employer and the school, as well 
as the home, must assume responsibility for developing in the 
student-worker those habits, attitudes and character traits which 
are essential for success in his occupation and in life. Both the 
employer and the school should be constantly on the alert to see 
that he does not practice habits and exhibit character traits detri~ 
mental to his success. 
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Since the coordinator‘s class will be made up of fifteen or 
more students, each differing from the other Significantly, studying 
a dozen or more occupations Which differ markedly in their require- 
ments, it follows that it will. be impossible for him to teach, 
through the group method, the: occupational information which relates 


to the specific job of each student-worker. In order to be effective, 


this type of instruction must be individualized. There is, of - 
course, some related information, Such as occupational health and 
safety, workmen's compensation, wage-hour laws, fair labor standards, 
unemployment compensation, and the like, which is of common interest 
and concern to all student-workers, and may be effectively taught 

by the group method. But if the coordinator.is to make a real 
contribution to the in-service vocational education of his students, 
he must devote a major portion of his classroom instruction to 


content which deals specifically with the work of each boy and girl 
enrolled. 


With this requirement in mind, and in order to facilitate 
individual instruction, these assignment sheets have been prepared. 
Each contains certain record data as to number and range of units 
covered, introductory paragraphs designed to develop interest, ex-. 
plain the importance of the assignment, and to convey to the student 
what he is expected to learn, specific assignments including reading, 


learn activities and a series of objective-type questions designed 
to check his attainment. 


Obviously, it is desirable to teach the related information in 
the school at the time it will be used most advantageously on the 
job. This means that the two phases of the student-worker's train- 
ing should parallel each other in.a progressive manner. The co~ 
ordinator will find the assignment sheets well adapted to this end. 
He can select from day to day the assignment which covers the in~ 
formational units related to the work being done on the job. With 
this arrangement, the coordinator will become, during a major 


portion of his classroom time, a supervising study and helping 
teacher. 


In selecting books for the course, an effort has been made to 
restrict the number to an adequate coverage of the material, and to 
Select those of recent publication so that current practices can be 
consistently presented. It is recommended that copies of these 


books be secured and kept in the coordinator's classroom for ready 
use by the student. 


The answer-key which is available as a separate manual, has 
been prepared to enable the coordinator to score quickly the 
objective tests which are a part of each assignment sheet. This 
key gives the correct answers to the questions, as well as the 
reference and the page on which each answer can be found. The 
answer key shovld be kept in the coordinator’s possession. 
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Each year many young people enter the field of restaurant 
Occupations of which the chef is one type. The chef in a res- 
taux_nt is responsible for the preparation of food in large quan~ 
tities. The skills required and the types of preparation vary with 
the size and type of establishment. 


| « 

TO THE STUDENT-WORKER 

The art of gracious food preparation is one of the oldest and 
most respected of occupations. The standard of living in this 
country has made it possible for increasingly Large numbers of 
people to eat somewhere other than at home. Whether from choice or 
from necessity, this situation demands good eating houses and res- 
taurants. Many of the people who eat away from home choose an 
establishment by physical appearance alone; but few people return 

to any parficular place unless the food is nourishing, attractive, 

tasty, and served in ample portions. 


This course of study will consider, but not preclude, only 
the normal duties of a head cook, and not all the administrative 
possibilities that could develop over a period of time due to any 
Particular ability or resourcefulness of the individual. 


Personal Qualifications of the Chef 


The type of work performed by the chef demands someone who 
is dedicated to the job and one who is highly concerned with the 
Satisfaction, health, and welfare of all with whom contact is made. 


Among the Ppersonal-social traits essential for the chef are 
the following: 


Professional Attitude. Professionalism is revealed by the sincerity 
with which the chef promotes the welfare of and interest in his 
profession. 


Intelligence. Average or above intelligence is desirable for 
successful performance. 


Responsibility. The chef must know the responsibilities of his 
job and perform them to the best of his ability at all times. 


Dependability. The chef should be punctual, regular in his work 
habits and do his work well. 


Health. ‘The job of chef requires a person who is healthy and 
practices and promotes good health habits. 


Courtesy and Friendliness. A chef should ‘be courteous and polite 
in all situations. He should have friendliness ar? a spirit of 
cooperation toward all those with whom he comes in contact. 


Precision and A i 
Pre. ang Accuracy. The health and weifare of many defend on 
the precision and accuracy with which the chef performs his work. 


Appearance. It is essential that the chef be Suitably dressed, 


Scrupulously clean and generally well~qroomed i be Sr 
Preparation and service. . : a ae this field of food 
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REFERENCES FOR THE CHEF 


{ 
| A. The Culinary Institute of America, Inc. and the Editors of 
\ 4g Institutions Magazine, The Professional Chef, Institutions 

| Magazine, 1801 Prairie Avenue, Chicago 16, Illinois, 1963, 
: $7.50 (also available are 100 color slides covering the main 

| entrees at 50¢ each). (19) ** 

j 

i 


B. American Home Economics Association, Handbook of Food Preparation, 
1600 Twentieth Street, N.W., Washington 9, D.C., 1962, 50¢. 
(8 


Cc. Smith, E. Evelyn, A Handbook on Quantity Food Management, 
Burgess Publishing Company, Minneapolis, Minnesota, 1957, 


$3.50.* (8) 


D. Division Of Health of Missouri, Bureau of Food and Drug 
Inspection, Sanitation Laws, E 6.12 Rev. 3/58, Jefferson City, 
Missouri, free. (1) 


Advertising Department, 260 Madison Avenue. New York 16, 
New York, 1948, 35¢. (1) 


{ 
E. Sealtest Foods, Know Your Job, Sealtest Foods, Sales and 
| * Subject to educational discount. 

** Frequency of use in assignments. 

NOTE: Reference “D" is similar to the publication listed below. 
It may be desirable to substitute the one listed below for 
reference "D," parficularly for use outside the state of 
Missouri. 


U. S. Department of Health, Education, and Welfare, Food 
Service Sanitation Manual, Superintendant Of Documents, 
U. S.- Government Printing Office, Washington 25, D. C., 
1962, 55¢. 
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ANALYSIS OF CHEF 


JOB TRAINING: What the Assign. RELATED INFORMATION: What i 
Worker Should Be Able To Do WO. the Worker Should Know : 
The Chef i 
1 1. Factors in history that ; 
have influenced eating : 
habits 
2. Anticipate needs of 1 2. Social and economic 
clientele welfare effects on 
' food consumption i 
1 3. How food and eating 
habits change 
4. Anticipate the desires 1 4. Why people eat away 
of customers _ from home 
5. Maintain cleanliness 2 5. Personal health and 
appearance 
6. Carry out duties and 2 6. Duties and responsi- 
responsibilities bilities of the chef 
7. Cooperate and work with 2 7. Importance Of good re~ 
others lationships with others 
8. Be ethical in dealing 2 8. Essential ethical and 
with others personal qualities 
9. Maintain Physical fitness 2 9. Personal appearance 
and personal appearance and health 
2 10. Essential training and 
experience 


Operation and Care of Equipment and Facilities 


11. Control and improve 3 11. When equipment and 
sequence of operations facilities contribute 
best to operations 
12. Identify kinds of cooking 3 12. Various tools and equip- 
utensils ment for efficient j 
operation : 
13. Clean various tools 3 13. Knowledge of cleaning ; 
procedures ; 
14. To sharpen and adjust 3 14. Maintenance of utensils 
tools and equipment and equipment 
15. Safely handle towls 3 15. Potentially dangerous . 
situations i 
16. Safely operare equip- 3 16. Dangerous aspects of 


ment “ machines 


17. Wash utensils by hand 3 17. Detergents and soaps 
4 18. importance of cleanli-~ 
ness 
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JOB TRAINING: What the Assign. RELATED INFORMATION: What 
Worker Should Be Able To po No. the Worker Should Know 
19. Handle food in a sanitary 4 19. Factors to consider in 
manner the handling of food 
20. Maintain clean facilities 4 20. Sanitary facilities and 
cleaning procedures 
4 21. Sanitation standards 
4 22. Laws and regulations 
governing food estab- 
lishments.. 
Selection and Preparation of Food 
23. Select beef, porke and 5 23. Selection procedures 
mutton for meats 
5 24. Grades of meat 
5 25. Sources of meat 
26. Follow correct timing 6 26. Timing and temperature 
and temperatures control methods 
27. Prepare beef for cooking 6 27. Methods of preparing 
and cooking meats 
28. Prepare pork for cooking 
29. Prepare mutton for cooking 
30. Cook beef and beef dishes 
31. Cook pork and pork dishes 
32. Cook mutton 
7 33. Kinds and sources of 
seafoods 
34. Prepare seafood for 7 34. Methods of preparing 
’ cooking seafoods 
35. Cook seafood 
8 36. Types of poultry and 
game 
37. Prepare poultry and game 8 37. Methods of preparing 
A poultry and game 
38. Cook poultry and game 
39. Make special sauces 9 39. Kinds and uses of 
sauces, gravies.s and 
condiments 
40. Make gravy 
41. Properly season foods 9 41. Types of food seasonings. 
42. Select correct fats and 10 42. Types of cooking fats 
oils and 9i1s . 
43. Cook with fats and oils 10 43. Methods of cooking with 
fats and oils 
44. Select dairy products 11 44. Selection of dairy 
products 
45. Prepare fresh milk for 11 45. Methods of preparing 
use milk and dairy products 
46. Cook with milk 
47. Cook with cheese 
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JOB TRAINING: 


Worker Should Be 


48. 


49. 


50. 
51. 


52. 
53. 


54. 
55. 
56. 
57. 
58. 


59. 


60. 


61. 
62. 
63. 
64. 
66. 
67. 
68. 
70. 
71. 
72. 


73. 
74. 


75. 
76. 


What the 


Substitute dry and 
condensed milk pro- 
ducts 


Prepare cooked cereals 


Serve dry cereals 
Cook with eggs 


Cook eggs 
Prepare appetizers 


Prepare soups and soup 
stock 

Make Sandwiches 

Cut Sandwiches 

Select fresh and canned 
fruits ; 
Prepare fresh fruits for 
table use 

Cook fruit for sauce, 
fillers, and combination 
dishes 

Select fresh and canned 
vegetables : 


Clean vegetables 


Cut and prepare vege- 
tables 

Cook vegetables 
Combine vegetables 


Prepare salad materials 
Make uP salads 
Make salai dressings 


Prepare flour mixes 
Bake flour mixes 
Prepare and cook paste 
products 

Prepare and cook rice 
Prepare frozen and fruit 
desserts 

Prepare pies, pastries 
and cakes 

Bake pies, pastries, 
and cakes 


Assign. 


12 


12 


13 


13 
14 


15 


15 


16 
16 
16 
17 
17 
17 
17 
18 
18 
18 


RELATED INFORMATION: 


Able To Do _NO. the Xorker Should Know 


49. 


51. 


536 


55. 
57. 


60. 


6l. 


65. 
66. 
67. 
69. 
70. 
71. 
72. 
74. 
756 
76. 
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What 


Cereals and breakfast 
Gishes 


Uses Of eggs in food 
preparation 


Types of appetizers and 
soups 


Types Of sandwiches 


Kinds, selection, and 
characteristics of fruits 


Kinds, selection, and 
characteristics of vege- 
tables ; 
Methods of using and cook-~ 
ing vegetables 


Types and varieties of 
Salads 

Methods of preparing 
Salads 

Types and uses of salad 
Gressings 


Types of flour 

Types of flour mixes 
Types Of leavening agents 
Types Of paste products 


Types of frozen and fruit 
desserts 

Types Of pies, pastries, 
and cakes 

Types of beverages 
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JOB TRAINING: What the Assign. RELATED INFORMATION: What 
Worker Shoyld Be Able To Do NO. the Worker Should Know — 
77. Prepare hot beverages 19 77. Methods of preparing 
beverages 


78. Prepare cold beverages 


a 
Organization, Planning. and Purchasing 


79. Consider nutritional 20 79. Nutritional needs 
neec’'s in Planning 
80. Follow acceptable plan- 20 80. Principles of menu planning 
ning 
81. Plan acceptable menus 20 81. Convert recipes 
82. Calculate food costs 20 82. Food cost methods 
83. Standardize and write 20 83. Construction of recipes 
recipes 
: 20 84. Standardized recipes 
85. Follow establishment 20 85. Policies and procedures 
Purchasing policies in food purchasing 
20 85. Buying guides for food 
products 
20 87. Sources and supply 
20 88. Seasonal purchasing 
20 89. Quantity purchasing 
90. Formulate and place 20 90. Quality, size, and grades 
orders 
91. Organize and supervise 20 91. Kitchen organization 
kitchen activities 
92. Prepare products for 21 92. Methods of storage 
storage 


93. Control humidity and 
temperature for storage 


21 94. Receiving, storing, anda 
preservation of purchased 
foods 

95. Work efficiently 21 95- Methods of work simplifi- 
cation 
96. Handle food economically 21 96. Standard proportions and 


servings 
97. Prepare and use leftovers 21 
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Assignment Covering 
Sheet No. 2 Units 1-4 


THE EXPANDING FIELD OF FOOD PREPARATION 


The social and economic welfare and standard of living of the 
people of a country are closely tied together. This is true in 
America: and has great implications for the srt of food preparation. 


In order to be an efficient and well-informed chef, it is well 
to know some of the eating habits and customs of people. Also, it 
is well to know how these hab’ :s have changed in recent years. 


In this unit you will have an opportunity to become acquainted 
with the background of food preparation and cet a look at many of the 
food service occupations. 


Assignment: 


1. Read the references listed below. 

2. Check in the school library for source material and write 
a very brief history of man's eating habits up to the 
present time. 

3. Answer the questions below, and turn in this assignment 
by ° 
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Re ferences: 


A. The Culinary Institute of America, The Professional Chef, 
pp. 2-4. 

I. Information Sheet No. l, "Food." 

Ouestions: 
True~False 

Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the "fT." If it is false, 
draw a circle around the letter "F." 


rT of i. In large establishments, it is quite possible to become a 
specialist in a certain area of food service. 


* #F 2. The chef usually has not performed any other food service 
duties. 


T F 3. Food, or lack of food, has determined destinies of nations. 
T F 4. The earliest known trade, or barter, was in food. 
T F $5. Food transportation is local business or hauling. 


"OF 6. There are no people left who still get all of their food 
by depending on nature. 


Bi» 


i 
.: T F 7. The kind of food people eat depends to a Jarge extent on 
Zz what kind of food they grow. 

t 


T F 8. The religion of some People influences the choice of 
ss: foods they eat. 
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ul T F 9. Moslems eat pork but never eat beef. 


a i z 
| —' T F 10. Amer* cans have not borrowed eating customs from others, : 
| as but vurganized a unigue set of their own. 
T F ill. The idea of the “chafing-dish" comes from the Africans. 
ae | 
~_ | fT F 12. Arabs use only the left hand for dipping food. 


T F 13. People in warm-climate countries are the ones that tend 
e to eat outside more. 


Directions: Fill in the blank(s) in each statement with the word(s) 


one Completion 
| required to complete the sentence correctly. 


sete i 


1. A person with little or no training in food service may start out 
as a 


2. One of man's oldest occupations is the hunt for 


3. . New ways Of preparing food by primitive People were advanced 
after the discovery of ° 
4. City dwellers depend solely on 
for almost everything they eat. 


5. When man learned to make weapons, he also found he could kill 

larger —. and . 
6. Western civilization had a great start in about 
years ago, ° ‘ 


a | 7. One Of the reasons for the expanding of the Greek and Roman 
=: Empires was the search for : 


° 


8. History usually credits the Romans as: the -first people to set i 
out beds. ; 
9. was discovered accidentally in the Search for 


£00d by the Spaniards. | ; 


10. countries usually eat the food they have, while 
countries may import a more ‘waried diet. : 


11. In some countries the people eat as many as : regular 
meals per day. ‘ 


The French people usually breakfast on a and 
OF 5 sa = 2 


13. The English people like and for 
their breakfast. 
14. Pancakes are usually considered an break fast 
dish. 
Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. The different titles that a chef may have are: 
(A) (D) 
OB i (8) 
(C) 

2. Eariy man found that from domesticated animals he could have: 
(A) (Cc) 
(B) 


3. The landing in America brought discovery of such new foods as: 
(a) (B) | 
(B) 
(Cc) 
(D) 


a 


4. Aithough they seem repulsive to people in this country, some 
people eat such odd things as: 


(A) (c) 
(B) (D) 


t 
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Information 
Sheet No. 1 


FOOD 


If a person who lived in the Middie Ages could come to life 
again, he would find the common American grocery store one Of the 
most wonderful things in the modern world. The grocery store is the 
latest stage in man‘s oldest occupation-~the hunt for food. 


Every living thing--plant, animal or human being--must have food 
to live. Abundance or lack Of food has for centuries influenced the 
destinies of nations. People hungry are people dissatisfied. The 
United States has made its biggest bid for friendship throughout the 
world by sending food to foreign countries. 


Our earliest known trade was in food. The first men ate only 
what they found and prepared for themselves. But after so long a 
time they found that they could exchange food with their neighbors. 
After the discovery of fire, new ways of preparing food were dis- 
covered and this, no doubt, started the exchange of “recipes" or 
various methods of preparing the same foods. Then, as people began 
to travel from one country to another, they found that foods would 
grow in one place, but not in another. And so began another type of 
barter. Today, millions of people earn their living by processing 
or distributing food in such industries as dairies, mills, Packing 
Plants and canneries. The greatest business Of our transportation 
networks is the carrying of food. Through this great network ex- 
change, we can drink tea from India and coffee from Brazil. We can 
have sugar from Puerto Rico, spices from the Orient, and all of the 
foods that grow in various sections of our own U. S. Millions of 
town and city dwellers depend solely on food stores for everything 


they eat. All of their food must be processed and delivered to the 
stores for their purchasing. 


Food Through the Ages 


Primitive man ate what food he could find. There are still 
people in the jungles of Africa and South America who Live in the 
Same manner. They depend entirely on nature to supply their needs. 
However, successive discoveries have given us our present system. 
Man first discovered how to make weapons. Thus, he could kill 
larger animals and fish. Then he discovered fire and how to make 
pots in which to cook food. Then he learned that he could partly 
control his food supply by scratching the ground and Planting seeds, 
and that they would grow food for him. Then he learned that he 
could domesticate animals to work for him, and that animals supplied 
him with milk and meat. Such discoveries caused man to settle in 
one Place and develop his own land. This is the beginning of modern 


civilization, Of communities living together, of the developing of 
towns and of nations. 


Western civilization was born about 6,000 years ago in Egypt. 
fhe yearly flood waters of the Nile left behind much rich soil. The 
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warm climate meant that farmers could grow crops all year round--and 
this was the basic reason for Egypt's being the first great Western 
civilization. The Egyptians learned to roast and charcoal-broil meat. 
They learned the art Of preserving food in brine, and Of smoking and 
Salting meat. 


Other great centers Of civilization developed different kinds 
‘Of food. The ancient Hebrews in the Holy Land lived much more simply 
On grain, vegetables and rice. Bread was made from barley, lentils 
Or beans, and baked in tiny loaves. A favorite food was a thick 
soup Of lentils or beans, called pottage. The Bible tells us that 
Esau sold his birthright to his brother Jacob for a mess Of pottage. 


The foods of the early Greeks and Romans were sea foods anq the 
Meats Of tamed animals, with porridge, flat round loaves of bread, 
figs and Olives. They developed olive oil and later grew grapes and 
learned to make wine. One Of the main reasons for the growth of the 
Greek and Roman empires was the shortage of food in the homeland. 
They learned to bring back delicacies from other lands and to raise 
these new foods at home. The Romans were the first to set out oyster 
beds. They grew fish in ponds and learned to use new meats and nuts. 


America was discovered in the search for food. A route to 
india was sought so that spices could be brought back to Spain for 
preserving meats. Their landing in America by mistake brought them 
many new food adventures--such as maize, potatoes, sweet potatoes, 
pumpkins, squash, tomatoes and pineapples. 


Today most Of the foods of the world are shared by all civi- 
lized countries. Each region Of the world has its own special food 
which it grows in abundance and sells to other parts of the world in 
Order to have food from all over the world. 


However, the kind of food a people eat depends to a large ex- 
tent On what kind of food they grow. Poor countries usually eat the 
food they have, and richer countries can buy more food from other 
lands and so have a more varied diet. 


People Of different countries do not always agree on what :. 
good food. Some people eat lizards, beetles, grasshoppers, the eyes 
Of fish, and foods that seem repulsive to us. Also, people of dif- 
ferent locales prepare the same food differently. The French make 
coffee by the drip method, while in Sweden a big pot of coffee is 
kept hot and black on the stove all day, and Turkish coffee is served 
black and very thick. 


Religion and food have always been closely connected in the 
lives Of people. Most religions thank their Gods for food. Many 
religions have f00d laws which do not allow their followers to eat 
ce.° in foods. Buddhist will not eat meat; the cow is sacred in 
Indias, and beef is seldom eaten there. Moslems do not eat pork. 
Orthodox Jewish food laws forbid the eating Of pork, scaleless fish 
Such as oysters and catfish, and wild animals such aS deer, and they 
eat Only the forequarters Of domesticated animals. The animals must 
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be killed in a certain way to be regarded as clean. Other religions 
forbid the eating Of certain foods on certain days. 


Each country has its Own ways and manners Of eating. In Europe 
and America people eat at tables and use separate plates, with a 
knife and fork; Arabs dip their food out of a central bowl using only 
the left hand; Chinese ard Japanese eat with chopsticks; and primi- 
tive people eat with their fingers. On some tropical islands, large 
leaves are used as plates. Orientals sit On the floor and eat from 
low tables. Many people in tropical or warm climeztes prefer eating 
outdoors. Some countries eat two or three meals a day, but others 
eat as many as five. 


Americans are great borrowers Of customs from other lands, 
especially since World War II, when soldiers were in countries all 
over the world and observed and brought home new ideas in eating. 
The French prepare food in chafing dishes at the table, and this is 
now a prevalent custom in our country. We eat outside more, as the 
Latin Americans do; we use bambco place mats and Oriental~flavored 
dishes in the style of the Chinese and Japanese; and we borrow our 
breakfast habits from several countries. It is the French who have 
a roll and coffee or hot chocolate; the people of the Netherlands eat 
cereals such aS oats, wheat and barley; the English like meat and 
eggs; and the Syrians always include fruit in their breakfast. Pan-~ 
cakes seem typically American, but the Mexicans start the day with 
sweet bread and tortillas, which are corn cakes. 


Directions: The following statements are either true or false. If 
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Assignment Covering 
Sheet No. 2 Units 5-10 


PERSONAL REQUIREMENTS 


The success or failure of any project depends primarily upon 
the individual involved. His abilities and personality will govern 
the degree of success or failure that will result. 


The modern chef haS a variety Of duties and therefore needs 
numerous talents and abilities. Aptitude, initiative, training, and 
Personal health habits will have a definite influence on the work of 
the chef. The amount of education and past experience will also have 
a bearing on how well a chef will get along with his work. 


In this unit you will learn of some of the desirable character- 
istics that are necessary for success in the food preparation field. 


Assignment: 


1. Read the references listed. below. 

2. Interview your employer and secure information on the 
following: (a) how he received his training, (b) personal 
qualities necessary, (c) technical requirements, (d) 
opportunities for the future, and (e) financial remuner-- 
ation. Do his answers sound similar to your own plans? 

3. Answer the questions below and turn in this assignment 
by ° 


References: 


A. The Culinary Institute of America, The Professional Chef, 
Pp. 1, 4-5. 
C. Smith, A Handbook on Quantity Food Management, pp. 209-211. 


OQvuestions: 


True-False 


the statement is true, draw a circle around the letter "7." If it 
is false, draw a circle around the letter "F." 


7 #F 1. The chef is usually in the kitchen and therefore, his 
personal appearance is not important. 


T F. 2. A good chef must have average or ‘above average. intelligence. 


| PF 3. A good chef needs to be physically strong and weli 
coordinated. 


T F 4. Todays chef is expected to be a good leader and organizer. 


7 F 5. Dirt under the fingernails is in such smal amounts that 
it requires no attention. 
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Cc .£F 
Cc -£ 
T F 
T F 


6. A physical examination for a communicable disease is 
usually unnecessary because the chef does not come in 
contact with other people very often. 


7. Past work experience can be important in work as a chef. 


8. The opportunity to be creative no longer presents itself 
in chef's work. 


9. A chef's duties are concerned only with preparing the 
food. 


T F 10. This is one area where pride of workmanship is not very 


important. 


T F Ll. Formal education is of little help in work as a chef. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. Assurance that instructions are being followed and good habits 
have been developed can be accomplished by . 


2. Usually there is-a definite relation between wages and 


of work. 


3. On-the~job training is essential to all workers, but 


and past experience are decided assets. 


4. The manager should know the worker's qualifications so as to 
best fit him for the . 


5. Sometimes it is best to start from the beginning in a line of 


work than have to unlearn 


work habits. 


6. The worker should be shown around the plant to give him some 


idea of his part of the enterprise. 
7- Good morale is important for the worker so he can get along 
with other workers. 
Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


Ll. The orientation of a worker can be helped by: 


(A) 
(B) 
(c) 
(D) 
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2. Training for an operation should be accomplished by: 
(A) 
(B) 
(Cc) 
(D) : 
(E) 


3. In addition to actual cooking of food the chef, or head cook, 
may Supervise or participate in: 


(A) (E) 
(B) (F) 
(C) (G) 
(D) 
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Assignment 


Covering 
Sheet No. 3 


Units 11-17 


CARE AND OPERATION OF KITCHEN EQUIPMENT 


Care and operation of kitchen equipment in an eating establish- 
ment is a very important part of the workers’ duties. This equipment 
can save time and money as well as make your job easier when it 
functions correctly. A breakdown through neglect can be costly for 
the management and disrupting to the kitchen schedule. 


There are hazards involved with improperly functioning equipment 


as well as delays. A dull or misaligned unit can contribute directly 
or indirectly to accidents. 


In this unit you will learn some of the more desirable practices 
concerning equipment care and operation. 


Assignment: 


l. Read the references listed below. 

2. List and write a brief description and function of the 
equipment found in the kitchen at your work station. 

3. Construct a flow chart as it now applies to your 
establishment. Could this be made more efficient in 
the food handling process? 

4. Answer the questions below and turn in this assignment 
by 


2 


References: 


A. The Culinary Institute of America, The Professional Chef, 


as tiefasbabblsh tn ees alatanc AM lee anism Darna Randi cl Heese a iene oh waren litle aA th acide . 


pp ° 8-12 * 
C. Smith, A Handbook on Quantity Food Management, pp. 97-110, 
190-191. 
Questions: 
True~False 


Directions: The following statements are either true or false. If 


the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F.” 


aT: “FE l. Modern equipment is expected by customers, so therefore 
all of it should be out front where it can be seen. 


T F 2. Logical arrangement of machines is important for sequence 
Of operations. 


T F 3. It is not desirable for food workers to help plan a work 


area Since architects have been trained for all types of 
planning. 


T F 6. 
T F 7. 
T F 8. 
T F 9. 
T F 10. 
T F Ii. 
T F 12. 
T F 13. 
T F 14, 
T F 15. 
T F 16. 
TT F 17. 
Tf F 18. 
T F 19, 
T F 20. 
T F 21. 
Directions: 
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There is no logical order for receiving; storages service™ 
and preparation of food as long as they are convenient. 


A machine should always be a large size to allow for 
future expansion 


Need for a machine should be established before purchasing. 
A slicing machine can help with standardization of portions. 
A slicing machine is always a time saving device. 


Time taken to sharpen a machine will usually pay in the 
long run. 


Machines can contribute to work simpiification. 


The use of the proper size machine will result in efficient 
operation. 


Volume Of food is unaffected by power-driven machines. 
The quality of food is unaffected by power-driven machines. 


Nutzitive values are sometimes better maintained when 
power-driven machines are used. 


Most power-driven machinery needs nothing but periodic 
cleaning. 


.Instructions should be given and the worker should 


observe before he is allowed to operate any equipment. 


Vegetable peelers should run just long enough to remove 
skins. 


Vegetable peelers will do an excellent and economical job 
On any size Or shape vegetable. 


The biggest advantage of a coffee urn is that coffee can 
be kept warm for hours. 


Steam cookings even when properly done, is detrimental 
On nutrients and cclor. 


A spoon is recommended for stirring or whipping. 
Completion 


Fill in the blank(s) in each statement with the word(s) 


required to complete the sentence correctly. 


1. To efficiently use modern food machines, gocd floor 
is needed. 
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| 2. If quantity food production is to be efficient, the arrangement 
should be planned for good and * 
i 
E: | 3. All work should have logical sequence with no . of 
: : 4. Correct use of machines will eliminate sis i tCéiéOOE 
a and allow more time for high quality and finesse. 
z 5- There should be a for any machine purchase. 


| 
| 


6. Small quantity in a large machine very often results in an 
. product. 


7. Beyond saving work, any machine that eliminates 
will be an asset. 


8. Cost control can be anticipated by standardizing 
yj nd. 


9. Instructions for proper use Of machines can be obtained from the 


410. Instructions should be for all machines, and the 


worker should be trained to them. 
ll. An experienced cook will value a good set of - 
12. A block should never be scrubbed with i 


13. After cleaning a wooden block, a covering of 
should be applied. 


14. The tool used to keep knives sharp is called a ——_CtiC 


15. Knives should not be used for anything except that which they 
were . 


16. Tampers for grinders should be of wood or a certain metal other- 
wise they might the equipment. 


Listing 


Diresi:ions: List the items called for in each of the following. 
Select your answers carefully. 


1. Before purchasing a particular machine, two things that should 
be determined are: 


(A) (B) 


Advantages of the proper machines may be: 


(A) (D) 
(B) (E) 
(c) (F) 


A food mixer may be used for: 
(A) (c) 
(B) 


When using a food mixer, the worker should: 


(A) (c) 


(B) (D) 


Four rules for running a vegetable peeler are: 


(A) | (c) 


(B)_—~C«CC@*‘Z“OY 


Five important pvints in cleaning a slicing machine are: 
(A) (D) 

(B) (E) 

(C) 
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Assignment Covering 
Sheet No. 4 Units 18-22 


SANITATION AND ACCIDENT PREVENTION 


Most “tates have sanitation laws and regulations to help protect 
both reputable businesses and customers. These laws and regulations 


are available from the Department of Health or similar agency and 
copies should be on hand in public food serving establishments. 


It is the responsibility of the manager and employees to ensure 
the serving of safe food to the public. All workers should be 
required to read the laws and regulations and to abide by then. 


A clean and well kept place or work shoutd also be emphasized and 
maintained. 


In this unit you will become familiar with desirable practices 
which should lead to better standards and be beneficial to all 
concerned. 


Assignment: 


1. Read the references listed below. 
2. Note any items in your establishment that may not conform 


to your state regulations, and report them tO your employer 
in a helpful way. 


3. Answer the questions below, and turn in this assignment 


References: 


A. The Culinary Institute of America, The Professional Chef, 
PPe- 4-7, 10-12. 

C. Smith, A Handbook on Quantity Food Management, pp. 173-178. 

D. Division of Health of Missouri, Sanitation Laws and 
Regulations Covering Eating and Drinking Establishments. 


Questions: 


True- False 


Directions: The following statements are either true or false. If 


the statement is true, draw a circle around the letter "T." If it 
is false, Graw a circle around the letter "“F." 


T F 1. When buying foods unwrapped bread or pastry not in 
covered containers should be avoided. 


T F 2. Food should not be stored on the floor at any time. 


T F 3. Service werkers but not kitchen workers need to have 
immunization tests. 


T F 4. Workers with common colds should not be allowed to work 


until well. 


Py ry 


T F 5. 
TF 6. 
TF 7. 
[ F 8. 
TF 9. 
T F 10. 
. F ll. 
T F 12. 
. F 13. 
. F 14, 
. F 15. 
. F 16. 
[ F 17. 
[ F 18. 
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Very hot rinse water can eliminate the necessity of 
toweling pots and pans. 


A regular schedule for cleaning of the kitchen is 


“ynnecessary as it is “everybody's” work. 


Sharp tools should always be washed separately. 


A worker should have on a long-sleeved shirt to reach in 
the oven. 


A fat fire should be immediately removed from the stove. 


Walls should be washable up to any nove® reached bv 
normal splash or spray. 


Openings to outer air (dcors and windows) must be 
screened to keep out flies or else other measures token to 
prevent the entrance of flies. 


Hot and cold running water must be easily accessible 
wherever food is prepared or Gishes washed. 


Cyanide is a good polishing material, recommended for 
stainless steel. 


The use Of tobacco in any form is prohibitea in food 
preparation rooms. 


The actual bacteria must accompany f£ocd when eaten to 
cause food poisoning. 


Left overs should not be kept over 3 days. 


A stove or oven should be cleaned immediately after 
uSing. 


After sharpeniny a knife, be sure to wipe it off before 
using. 


Completion 
Fill in the blankis) in each statement with the word(s) 


required to complete the sentence correctly. 


1. 


Dishes should be rinsed with water at a temperature of at least 


or degrees F. 


Cups and glasses-should be stored in an fashion. 


After washing hands it is goed practice to use a sanitizing 
agent such as ° 


Minimum refrigerator temperature should be about 
degrees F. 
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, 
No live animals or fowls may be kept or allowed in any room in | 
which food or drink is or 


Annuai are no longer required for 
empiloyees handling | food, and the responsibility now falls on 
the to assure himself that the health situation 
is good. 


The chief means of fighting bacteria is by controlling 


A temperature of F. or above will kill most bacteria. 


Fea safety, floors should be and : 
When. not is use, knives should be properly é 
Listing 


Directions: List the items called for-in each of the following. 
Select your answers carefully. 


1. 


3. 


4. 


Accidents can be costiy to: 


(A) (B) _ (C) 

It is sound practice to have within easy reach in emergencies a: 
(A) (Cc) 

(B) 


Foods that in the past have created the Greeteee number of cases 
of food poisoning are: 


(A) 
(B) 
(Cc) 
(D) 
(E) 


Prevention Of foo? poisoning can be accomplished by: 
(A) 
(B) 


santo 


eee Tad ee) 


geet 


29 
Three conditions that appeal to bacteria are: 
(A) (Cc) 
(B) 


Pour carriers of germs are: 
(AY oC) 
(B) i ne ts, <(D) 


Three things that can be done to food to ensure its being 
healthful are: 


(A) —CiéiC=*Y; 
(B) 


Accidents are caused by: 
(A) 
(B) 
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Assignment ey ‘Covering 
Sheet No. 5 Units 23-25 


MEAT SELECTION AND GRADING 


Meat constitutes an important Sbare of food intake. Cutting, 
handling, and processing of meat can be a field alone.s but one 
must know some basic elements of the trade to be a competent chef. 


It is very important that the correct grade of meat be selected 
to ensure customer satisfaction and efficient operation. Once it is 
selected it needs to be properly cared for to take maximum advantage 
of the meat with regards to appearance, tenderness,. taste, and sizes 
of portions. 


In this unit you will learn about the common kinds of meat, how 
it is graded, where it comes from, and how to care for it. 


Assignment: 


1. Read the reference listed below. 
2. List the typical beef cuts used and what servings come from 


them. 
3. Answer the questions below and turn in this assignment 
by . 
Reference: 


A. The Culinary Institute of America, The Professional Chef, 
pp. 27-34, 43-51, 71-77. 


Questions: 


True-False 
Directions: The following statements are either true or false. If 
the statement is trues draw a circle around the letter "?P." If it 
is false, draw a circle around the letter “F." 


T F gd. Meat not marked with a purple stamp still might be 
government inspected. 


2- Meat from all packing houses is graded the same. 
30 Fat content distinguishes veal from other meats. 
Cuts Of veal are generally smaller than those of beef. 


5. A recently added grade of meat is called AVERAGE. 
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6. The public now demands leaner pork than it used to. 
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7 Written specifications are used by most beef buyers. 
8. There are just five government grades Of beef. 
9. The hind shank of beef tends to have the most bone per cut. 


10. Variety meats are parts other than regular cuts that can 
be eaten. 


ll. Aging has no effect upon meat other than darkening the 
color. 


12. Veal comprises about 20% of the meat consumed. 


13. The ink left on the meat by the inspection stamp must be 
removed before cooking. 


14. Good quality pork is a lights greyish pink color. 
15. Meats of all kinds have standard grades. 


16. The better grades of meat have considerably better 
nutritional value. 


17. Beef is one of the largest profit makers on the menu due 
to its low initial cost. 


18. Single cuts of veal may be cooked without first 
defrosting. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. 


2. 


Veal actually is young ° 
The beef loin is customarily used for . 
Meat is very high in . 


Cooking tends to destroy or weaken 
of the meat. 


The top grade Of beef is called e 


Meat comprises about per cent Of the food budget. 


The most popular meat, and therefore that which will require the 
greater portion of the chefs’ time is 3 


Meat is actually the of animals 


A variety meat that is extremely perishable is ‘ 


32 
10. Pork is usually preferred with a of fat. 
11. The meat that has a fairly stable quality is . 


12. Two meats that should always be cooked well done are 
: and ° 
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13. A chef can particularly display his skill in preparing 
meat. 
14. It is best to defrost veal in a ° 


15. Pork and most fresh meat should be stored at 
degrees F. 


16. The preparation of veal in America has a 
influence. 
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17. Edible lining of the stomach is called ‘ 


ast ie eh 
re 


18. Because it contains a great deal of fat and results in consider~ 


able waste, the __. grade of beef is not used in the 
average eating place. 
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‘19. A grade of beef that was introduced in 1959 but is still 
relatively unknown is ° 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. Meat is cooked to: 
(A) (C) 
(B) | (D) 


2. Federal laws do not apply to packing houses which do. not ship 
their meat out of state and which are governed by: 


(Ay C) 
(B) _. 


3. The common grades of beef and lamb are: 


(A) (c) 
: (B) : | (D) 
4. Written specifications for purchasing meat indicate: 
: (A) ———‘“—ssSsSsSsSsSs‘™SSC‘iéi*Y? | 


(By 3 —____) ._» 2 ,______.. "{n} 


The nutritional value of meat lies in its abundance of: 


(a) 
(B) 


Variety meats include: 


(A) 
(B) 
(c) 
(D) 


(c} 


(EB). 


(F) 
(G) 
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Assignment . , Covering 
Sheet No. 6 . Units 26-32 


MEAT COOKERY 


The cooking of meat is extremely important because it is 
usually the main dish around which the whole meal is organized. If 
*nis portion of the meal is not cooked correctly and according to the 
custcmers' wish, the rest of the meal can seem very poor as well, no 
matter how carefully these other foods may have been prepared. 


In‘this unit you will study about the various methods of cook~ 
ing meat and some of the techniques used. 


Assignment: 


1. Read the references listed below. 

2- Find the approximate percentages Of beef, veals pork, 
lamb and mutton that is served where you work. How 
does this affect your buying and storage problems? 

3- Answer the questions below and turn in this assignment 


by ‘ 


References: 


A. The Culinary Institute of America, The Professional Chef, 
PP ° 27-90. 
Be. American Home Economics Association, Handbook of Food 


Preparation, pp. 24—27. 
Questions: 


True-Faise 
Directions: The following statements are either true Or false. If 
the statement is true, draw a circle zround the letter "Tf." If it 
is false, draw a circle around the letcer "F." 
T F 1. The cooking of meat generally causes it to shrink. 


T EF 2. The more economical cuts of meat generally require the 
dry method of cooking meat. 


T F 3. Boiling actually means Simmering. 
TT F 4. Steaming is one of the more popular methods Of cooking. 


T F 5. Poaching might be considered as a modified method of 
boiling. 


T F 6. Cooking meat at a constant low temperature has been proven 
to be the best. 


f F 7. Preheating Of the oven is important when roasting. 


T 
T 
T 
T 


i) i i | 


ll. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


2i. 


226 
23. 
24. 


25. 


26.- 
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in roasting meat, the fat side is usually placed up to 
provide a natural basting condition. 


In testing meat for doneness with the fingers, if the 
meat reacts like a piece of soft rubber it is tco done. 


For ease Of carvincgs roasts should be sliced immediately 
after removing them from the oven. 


The only recognized methed of testing roasted meat for 
doneness is with the fingers. 


In general, the cheaper grades and cuts of meats require 
more time and effort to prepare properly. 


The addition of vegetables tends to raise the nutritional 
value °f braised meats. 


It is best to use a little too much seasoning than none 
at all. 


In braising and broiling, the heat causes the juices to 
leave the meat immediately. 


It is important in stewing to add vegetables at the proper 
time so that both meat and vegetables are done at the same 
time. 

It is recommended to leave excess fats in a stew. 

Veal chops and steaks should generally be braised. 

Tripe should always be precooked. 


Cold water aids in bringing out flavor and juice of meat 
whereas warm Or hot water tends to keep it in. 


Extensive boiling of meat will produce a clears undesirable 
stock. 


Sauteing is similar to pan fryinc. 
Meat should be tested for doneness frequently. 


Roast meat should be heated to the desired temperature 
and then left in the oven about 15 minutes longer. 


Grilled meat is not directly exposed to open heat. 
Meats should be broiled about half of the indicated time 


on one side after which it should be turned and broiling 
completed. ° 
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27. A 71/2 pound smoked picnic shoulder should be cooked 
approximately 1 1/2 to 2 hours. 


28. The meat thermometer should be inserted in the center of 
a roast so that it rests on the bone for the most accurate 
testing Of doneness. 


29. A pork loin requires a higher temperature (for well done) 
than a veal loin of same weight and same cooking time. 


30. If proper thawing and cooking temperatures are followed, 
very little difference will exist between meat that has 
been cooked from the frozen or thawed state. 


31. The safest temperature for thawing meat is the generally 
. accepted refrigerator temperature. 


32. Thawed meat should never be refrozen. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. 


Ze 


A meat thermometer is used to determine the degree of 
in a roast. 


Salt has a tendency to draw the out Of meat. 


Barbecuing as we know it today was previously referred to as 


For best quality food, it is recommended that economical cuts 
of meat be cooked by the heat method. 


The inclusion of strips of salt pork to alluw proper cooking and 
to provide additional flavor is called * 
Meats generally are roasted between and 
degrees Pahrenheit. 


Sticking to the broiler or grill rack can be prevented by making 
sure that the rack is before cooking the meat. 


Foods for broiling should have considezable 


The only useful method of testing the doneness of broiled meat 
is with the 


fwo methods of cooking meat that are classified as combinations 
of dry and moist methods are and 


To increase browning when braising, a covering of 
should be used. 
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12. When broiling meats, the top of the meat should be 
inches below the flame for a one inch cut and inches 
for thicker cuts. 


13. Meats that should not be broiled are and 


*. 


14. The ccoking Of frozen meat requires extra 


15. All meats should be sliced the grain. 
16. A popular serving of zamb is called . 
Listing 


Directions: List the items called for in e. _h of the following. 
Select your answers carefully. 


Ll. Dry heating metho@s of cocking are: 
(A) ‘ (Cc) 


(B) (D) 


3 


2. The recommended methods of cooking veal are: 
Oa ee (D) 
(B) (E) 
(Cc) 


3. Methods of determining the degree of doneness of meat are: 


4. Searing ane then applying moisture to meat tends to: 
(A) 
(B) 


5. Seven advantages of cocking meat at low temperatures are: 


(A) (E) 
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6. 


A mirepoix contains: 
(A) 


(B) 


(c) 
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SEA FOOD COOKERY 


Although the United States is not mainly dependent upcn sea 
food as are some other countries, sea food is still an important part 
Of our diet. Fish are valuable as a source of proteins and other 
nutrients. Powever, most people do not include enough sea food in 
their diet. 


Sea focd properly prepared and served can be very appetizing 
and healthful. For the most part, sea food is inexpensive and the 
good chef will make good use of it in his menus. 


in this unit you will learn the secrets of preparing the 
various kinds of fish so that they are appetizing and desirable. 


Assignment: 


1. Read the references listed below. 

2- Investigate the most common kinds of sea foods served 
in your establishment. List the sources (suppliers) 
from whom these seafoods are obtained. 

3. Answer the questions below and turn in this assignment 
by ° 


References: 


A. The Culinary Institute of America, The Professional Chef, 

pp. 123-156. 

B. American Home Economics Association, Handbook of Food 
Preparation, pp. 29-30, 40. 


Questions: 

True-Faise 
Directions: The following statements are either true or false. If 
the statement is true. Graw a circle around the letter "fT." If it 
is false, draw a circle around the letter "F.” 


3 T F 1. Some fish are difficult to digest. therefore, they need 
a to be cooked well. 


T F 2. Fish should never be refrozen. 
T F 3. -Fish are generally considered a high priced luxury item. 


T fF 4. Fish are extremely perishable an spoil rapidly unless 
refrigerated. 


©. T FP 5. Long cocking times are required for most fish. 


MPEP Nr tags eRe 


. . 
ee ee 


Ha AH FH 


F 6. 
P 7. 
F 8. 
F 9. 
F 10. 
F ill. 
FP 12. 
F 13. 
F 14. 
FPF 15. 

16. 

17. 
F i8. 
F 19. 
PF 26. 
F 21. 
P 22. 
F 23. 
F 24. 

235 6 


ee ge ORY ste AS ree ar Ir 


Fish are usually prepared and served in individual portions. 


Fresh water fish comprise most of the fish that are cooked 
and served commercially. 


Tt is always necessary te add a liquid of some sort when 
baking fish. 


The fat content cf all fish is quite constant. 


When broiling fish, it is necessary to apply an oil before 
cooking even if the fish have been coated with flour. 


It is desired to have lobsters of about 10 lbs. for 
public serving. 


Shrimp requires iust a short cooking time. 

6” ‘ 
Lobsters that are nok pre-cooked should be cooked live. 
Oysters are purchased by the pound. 


Broiling is preferred over grilling as a method of pre- 
Paring fisi. 


The stewing of fish is not a very popular method. 


Overcooking of fish needs to be watched carefully, other- 
WLSe @ wSeless product will result. 


if weter is not used, fish should be simmered directly in 
court bouikion. 


When simeering or poaching large fish, the cooking should 
Sstaxt in @ very hot liquid. 


The sauce to be served with fish is actually more important 
than the fish itself. 


Tne eaqgs of fish ere sometimes used as food. 


The cooking time for most fish to be simmered in water will 
not be more than 29 minutes. 


The baking of dressed fish requires the longest cooking 
tine. 


ALL frozen fish should be thawed before cooking. 


It i858 safest te thaw frozen fish in a refrigerator. 


f CPS Fe I Tt ta et eA, See eg oe ee Rt Ne MS a Ge A a PRES ARN TAMERS mh Sm TREE TE ete te SRR BEAT TRS NGG ORD Ae TENT was BEN SRT eE 
~ i — 
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Compietion 


Directions: Fill in the blank(s) in each statement with the word(s) 
x2quired to complete the sentence correctly. 


ee 1. The two categories of fish are 
Some and ® 


a 2. Salt water fish are valuable nutritionally as a source of 


hy 24 > 
nade ee 


3. To refrigerate fish it is best to use ° 


as omenky 


4. The most popular fresh water fish used by food service 
institutions is - 


oS S$. Cooking fish en papillote means cooking in as 
— €é. Fish cooked in papillote shouid be coated with e 
ay » and before it 


Eon is sealed up. 


= 7. An extremely fast method of cooking fish is called ‘ 


¥ 
{ 
3 
2 
i 
( 
3 
¥ 
: 
3 
i 
3 
i 
3 
4 
‘ 


= 8. It is best to keep live shellfish in = 
: 9. The color of fresh lobster meat is . 
aa 10. The most expensive scallops come from the ° 

| 1k. King crabs are obtained from the Pacific Ocean near ° 


12. A common method of preparing smail, whole fish is i 
- i 


13. Fish which have just the inside removed sre referred to as 


i4. For easier handling, fish should be _. before they 
are breaded and fried or stuffed. 


15. Fillets are for the most part, without ° 


16. Shell fish that have been removed from their shells are referred 
to as * 


17. Cooking temperatures of fish and shellfish normally do not 
exceed ‘ 


! 
4 
: 
| 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. Characteristics of fresh fin fish are that they: 


it | a ee |) 
4 | (3) (B) 
: (c) 


2. Six forms in which fin fish may be purchased are: 


(A) (D) 
(B) (BE) 
(c) (F) 


Bg 3. The individual cutting, cooking, and serving of fish results in: 
a rn 
S| (B) () 
: | io; eee (F) 
a 4a 4. Court bouillon is made of: 
; | (a) (z) poe 
= (B) (F) 
us ROY ge SG) 
7 (D) | 
4 5. Shellfish include: 
: | (AY) 
7. (Vie (F) 
‘a (c) (<) 
A (D) 


eee meee ee ne te rs ere, ee te PI res 8 errr OT 
EN ewe Pe dae tn ere ee ee ERT ea Bos oe ere ee ee ee 
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i POULTRY AND GAME COOKERY 


ae Poultry is considered meat due to the nutritive values and the 

a methods used for cooking. Domesticated birds such as chicken, turkey, 

. [ ducks, geese, guineas, squabs, and pigeons are those classified as 
poultry although some game birds are used to some extent. 


Chicken is popular the world around and fried chicken is sur- 
passed only by beef in popularity in food service establishments. 
Because of its constant availability and the many variations of pre- 


fe Paration, chicken is always found on the menu and enables the chef to 
ani display his skill. 


wd in this unit you will study the various kinds of poultry and 
ad game and how to properly prepare them. 


Assignment: 


pi | 1. Read the references Listed below. 
: 2. Investigate and report on sources, and inspection of 


7 7 fowls purchased for serving in your establishment. 
| 3. Answer the questions below and turn in this assignment 
« by M 

4 References: 


A. The Culinary Institute of America, The Professional Chef, 


| pp. 91=122. 
re Be. American Home Economics Assceciation, Handbook of Food 

: Preparation, p. 28. 

; . 

4 Sstions: 

True-Faise 

d Directions: The following statements are either true or false. I£ 
the statement is true, draw a circle around the letter “T." If it 

| is false, draw a circle around the letter "F." 

a 


T F i. Nutritive value of poultry is lower than other meats. 
T F 2. PBoultry should be cocked well done. 

T F 3. The tenderness of poultry all depends on the cooking. 
Tt F 


4, Refore poultry can be shipped to another state, all 
non~edibie parts need to be removed. 


T F 5. Poultry is cooked much the same way as-meat. 


“3 T F 6. Large turkeys are more economical than small ones. 


wr 


ei 
i 
i 
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8S FA FS FS A 


cc? i i 


eh PAMINIEV RT per ati cae ae an REN Ain BELA AEE inerrancy ot 
deen. 6 


12. 


16. 


17. 
18. 


19. 


20. 


21. 


22. 


23. 


24. 


256 
26 


27 « 


28. 


Ber eT yg eeeree arr PERRO eee ctowree tr ots Sarees 


eT ne MP PR ee ERIM Cube TT RS 


Turkey contains a largjd amount of fat, 


Poultry spoils readily and is easily recognized by the 
undesirable odor that is produced. 


‘Turkey is generally frozen and can be cooked that way. 


Since all poultry needs to be dressed before shipping, it 
is not necessary to clean it before cooking. 


It is possible that two fowl of the same size and weight 
may require different cooking time. 


Game iS a very common item in most public eating places. 
Capon is a type Of duck. 

Stuffing should be packed tightly into the body cavity. 
Stuffing should not be seasoned too heavily. 


It generally takes about 1 1/2 hours to roast a 4-5 pound 
Guckling. 


Fresh bread should be used for stuffing. 


A meat thermometer is the only recommended method for 
testing the doneness of poultry. 


A 2 1/2 pound chicken will normally provide two servings 
Of fried chicken. 


wnen testing a fowl for doneness, it should be removed 
from the pot by sticking a fork next to the backbone. 


When a number of fowl are cooked at the same time, it is 
necessary to test only one for doneness. 


Vegetables should be cooked very little if at all before 
insertion in the stuffing since considerable cooking takes 
Place as the poultry is being cooked. 

A 24 pound turkey will take about 4 hours to roast. 

The cooking of fried chicken is completed in an oven. 


Poultry that has been stuffed should not be frozen. 


It is best to stuff poultry for roasting a day ahead of 
time. 


Roasted poultry can be tested for doneness by moving the 
leg joints 


Thawed uncooked poultry should never be refrozen. 


bells > dite ets it ii el 
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Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


i 
26 


36 


4. 


Se 


12. 


13. 


14. 
15. 


16. 


17. 


18. 


The preferred grade of poultry for food service is 


The more expensive types of poultry are usually prepared by 


> 


To obtain uniform cookery to ensure customer satisfaction, 
poultry should be of uniform and 


The shape of broilers and fryers is maintained by 


Ducks should be placed on racks when roasting, due to the large 
amount of ° 


An economical way to make chicken stock is to use 


Characteristics of good stuffing are that it is 
and ° 


About one hour of ccoking time can be saved if turkeys are not 


Two types of fancy stuffings are called and 


A 24 pound turkey should produce about sy servings. 


in roasting, steaming, or boiling chicken, the chicken is broken 
down into serving portions cooking. 


Care must be taken when broiling or grilling turkey since 
turkey is quite ; 


Poultry will become dry, stringy, and not very tasty when - 


¢ 


Duckling will taste best when the skin is ———(t 


When using bread for stuffing, the should be 
removed. 


Ducklings should be cut into eight equal portions which provides 
servings for people. 


Color and crispness can be added to the skin of duckling and 
goose by oe the heat near the end of roasting. 


You should plan to finish cooking poultry about to 
minutes before serving to enable easy carving. 
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19. It will generally take from to days to thaw 
frozen poultry in a refrigerator. 


20. If the bird and the stuffing are prepared the day before cooking, 
they Should be refrigerated ° 


Directions: List the items called for in each Of the following. 
Select your answers carefully. 


1. Tenderness of poultry is determined by: 
(A) tsCé(*#) 
(B) 


| 
t 
| 
| 
| 
Listing 
| 
| 
| 


2. Game birds that might be cooked and eaten are: 


a ee || a a eee eee 
(B) . (B) eee ee ee ee 
(c) 


3. Edible trimmings of poultry are: 
(A) CL) 
(B) 


4. Distinguishing features of broilers and fryers are that they are: 
(A) _ (c) 
(B) 


5. The baSic ingredients of most stuff. ags are: 
(A) 
(B) 


(c) 


(D) 
6. Domestic birds used for food are: 
(A) (E) 
| (B) (F) 
, ; (C) (G) 
(D) 


a emcees es neeremmmermcatee case vets nanan et ee eS NTE ET TETRA ORIN RE Sem Hirt 
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SAUCES, GRAYITES AND CONDIMENTS 

Proper s2asoning is an extremely important part of good food 
preparation. Chinese and French cooks heve always been highly rated 
in this art. There are no definite rules to be laid down, as tastes 
differ, condiments vary in strength, anc different foods require 
varying amounts of supplemental flavoring. 

Almost all foods require condiments. Others are condiments in 
themselves. Whichever be the case, they should be used sparingly. 
Some are made into sauces, and most gravies obtain their distinctive- 


hess from proper proportions of condiments, correctly combined with 
the baSic stock. 


in this unit you will study some of the basic condiments and 
their uses, as additives, as sauces, and as a Part of gravies. 


Assiagnment: 
1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment 
by 
Reference: 


A. The Culinary Institute of America, The Professional Chef, 
PP. 279-291, 322-325. 


Questions: 

True—-Felise 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "fT." If it 
is false, draw a circle around the letter °F.” 
T F 1. The primary Purpose of a sauce is to increase nutrition. 
2. A Sauce will not cover up poor focd. 
3. Most sauces are entirely different from each other. 


White sauce might be called cream sauce. 


La | a | a | Ce | 
> | te hy 
i 
¢ 


5. Hollandaise sauces shovld be used within one and one-half 
hours after preparation. 


F 6. Hollandaise sauces contain large amounts of butter and egg 


F 7e Hollandaise sauces are among the easiest to make. 


CR he ERE a Oh be at 


4 T FP 8. Sait is a very important ingredient in stocks since it 
‘ controls the flavor. 


Z T F 9. The cooking time of roux is governed by the ingredients 
4 that are used in making it. 


T F 410. Roux can generally be prepared long kefore its intended 
use and stored until needed. 


Y F 11. Roux should be cooked before it is added to other ingred- 
ients to form the Sauce, soup, or gravy. 


T F 12. The process of making a sauce can be speeded up, if 
necessary, by having the liquid and the roux hot before 
mixing. 


T F 13. Gravy should have a taste that is similar to the meat from 
which it is made. 


F 14. Sage is usef mainiy for added color. 
F 15. Shallots are used for basically the same reason as garlic. 


ComPletion 


required to complete the sentence correctly. 


1. Sauces are used primarily to improve the and 


of the food. 


1 

H Directions: Fill in the blank(s) in each statement with the word(s) 
i 

i 


2. Seasoning needs to be just right so that the final food product 
is not nor excessively ° 


2 3. As tastes differ, seasoning of food is an art which takes some 
amount of . 


4 4. The discoloration of eggs prevents the use of 
cookware when making a hollandaise sauce. 


5. Demi-glaze consists of a combination of espagnole and brown 
stock along with a a 


6. Roux is composed of and . 


' 7 A simple but flavorless thickening agent is composed of 
andi‘ 


8. When a somewhat clear sauce is desired, . is the 
most economical thickenins agent to use. 


9. Any sauce with eggs in it must not be heated over __ F. 


See sethis a cede tae oe 


$ 
fl 
q 
4 
i 


* 
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10. Hollandaise sauce cannot be regrigerated because it contains 
nor can it be excessively heated baceuse of the 
it contains. 


ll. Cloves can be used either Ci 


12. A common flower of which the leaves are uczed in salads and 
sandwiches is the ‘ 


13. Meat and poultry juice obtained by dry heat methods are used to 
produce ° 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. The basic warm sauces are: 
(A) 
(B) 
(Cc) 


2. Tomato sauce is composed of: 
{A) (c) 
(By i —C«‘@YY 


3. Pats that might be used in making roux are: 
(A) ; (D) 
(B) (E) 
(Cc) (F) 
4. Those spices and herbs that are used both whole and ground are: 
(A) (E) 
(B) (F) 
(c) (G) 
(D) (H) 
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COOKING WiTH PATS AND OILS 


Deep fried foods, properly prepared, can add variety to a 
menu and are quite adaptable in situations requiring fast service. 
Fats and oils are also used fo: other methods of cookery. 


A major problem in cooking with fats and oils is that of 
preventing too much fat or oil to be absorbed into the food, It 
is therefore necessary to understand the current methods of cooking 
with these products and the various characteristics of them. 


in this unit vou will learn some cf the characteristics of 

ce, fats and oils and the proper use of them. Special emphasis will 

= be given to deep fat frying and the preparation of food for this 
and other methods of cooking with fats. 


¥ Assignment: 


1. Read the references listed below. 

2. Find what type of fat or oil is used by your employer 
in the kitchen for: table use, deep frying. pan frying, 
additives for cooked dishes and pastries. 

3- Answer the questions below and turn in the assignment 


by ; 
F References: 
oe A. The Culinary Institute cof America, Tre Professional Chef, 


Pp. 157-170. 
B. Am@rican Home Economics Association, Handbook of Food 
; Preparation, Ppp. 3l, 39-40. 
:: Questions: 
True~-False 
Directions: The following statements are either true or false. If 


the statement is true, draw a circle around the letter "7." If it 
is false, draw a circle around the letter "F." 


T F 1. Generally foods that are to be fried are first coated in 
some manner. 


2. Oils are solid at room temperature. 
F 3. Even though deep fried foods are properly Prepared and 


do not absorb mich fat, the fact that they are prepared 
in fat makes them difficult to digest. 
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T FPF 4. Ome reason for coating deep fried focd is to keep the 
yuices in the product. 


fT PF j5. Products coated with bread generally result in a crisper 
and better crust then those dipped in batter. 


T F 6. The amount of fat apsorbed is in Girect ratio te the 
expesed surface of the prodect. 


T F 7. Products of high water content cricinally will tend to 
repel the absorption of fat. 


T F 8. I£ the temperature of the fat is too iow the food wiil 
tend to become greasy. 


¢ F 9. Fat will eventually "wear out" from continued use and 
WEIL not hold correct temmeratures. 


T F 410. A frequent lowering of the fat temperature will help te 
Dreserve the life of the fat. 


T F 11. Unserviceable fat can be made usable again by adding new 
fat to it provided that the new fat at least equals the 
old. 


T F 412. Generally vecetable shortening can be used longer than 
mOSt other types. 


fT F 13. Fried foods should be allowed to cool slightly before 
serving so that they can be ester as socom as they are 
received. 


tf F 414 A deep fat fryer should be Grained and cleaned at least 
once a2 week. 


Tf F 4&5. Since the food itself will have a somewhat izreqular sur- 
face,e uniform covering when breading is not important. 


<£ F 416. Wash, with reference to breading, is concerned with the 
waShing of the food before coating it. 


=f F 17. it is best to bread products shortly before they ere to 
be fried. 


Pad T F 48. If fried foods ere covered during the cocking process, 
they will tend to becom: socsy. 


2 T F 419. Chicken must be deep-fried at a greater termperature.than 
. french fried potatoes. 


F F 20. Oleomargarine packaces must indicate the type of fats used 
to produce it. 


(wi 
ie 


F 21. Oils that are edible and ccemonly used in the American 
home are of vegetabie oricin. 


F 22. Salad oils have been vrocess=sd and will remaim clear at 
refrigerator temperatares. 


F 23. Fats and oils have been Dleacked to remove coloring 


materiais. 


Campletican 


Directions: Fill in the biank{s) in cach statement with the word(s) 
required to compicte the sentence correctiy. 


i. 


10. 


AS cocmoniy used, the term *fais* refers to those that arc 
at room temperature and the term *oil” refers to 
these that ere St room tezperatare. 


Although the quality of the fat has very Little to do with the 
Guality of the finished vroduct, the selection of a fet is 


usuzlly based on its abiliiv to remain at frying 
teameratures. 

Deep fat frying temberstures renge iron F to F. 
tard is fat that is processect from 2 a 


Foods with nich content will generally absorb 
more fat than those with iow comtent. 


The temberature of the fet used ¥hen making french fried 
Rotatces will tend to be lowered considerably whem the potatess 
are first places in the fryer dos to the high 
content Of raw botatoes. 


She determining of the proser temceratere for frying verious 
preducts will best be accomplished with ° 


The life of the feat will be lencthemed if it is 
Gaily. 


Bt least cone hand should be when breading food. 


A process for solidifyvince ists and oils by the addition of 
hydrogen is known as e 


Margerine must contain Der cent fet. 
O21s are subdivided into ellis and OLS. 


Lard is obtained from the feity tissue of “ 


The changing of ar oil from a lignid to a solid is @ lied 


* 


* 
— 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


i. 


4. 


Common frying subStances are: 


(3 (D) 
(5) (E) 
(Cc) 


Factors that affect the degree of fat absorption in deep fat 
Erying ares: 


{A) 
{B) 
(c) 
Length of cooking time is determined by: 
(a) 
{B) 
(c) 
(D) 


(=) 


(BD) 
(B} 


Pive classifications of food that may be deep fried are: 


(A) (BD) 
(B) (E) 
{c) 


Wash for breading may be composed of any of the follewing: 


{A} {c) 


(B) (D) 
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: MIL VD MEK PROOGCOES 


born young during the first simse of lite. Tt comteiss fery assess 
needsa fcr body-beilding Goring tis time. For bores 2s, cows 


_ 


span. Milx =rom cther amimeals is used mt Grinmeriiy in otter 
countries. 


Re food is complicte im itssi= amd this empties 29 witk ss wll, 
aithouch milk is ome of the mest meeriw com@lct=s foots. he mses ior 
milx amd milk products has beem ressumebiy esiablish=i ss sssertisi 
throuchoni the averace persom'’s liztetine. 


In this unit you wil? lesrm some cf th: inmeritet SetscS 
istics oF these mrodects, their use and mresederss im orSsorstim 
ier seryanc. 


3 
2. Interview your amployer, ami secare in=rretio im Se 
folicring: {=} how mech fresh miik is uSS0 Ber We=et, 
(>} how mmch com@ems]ed ot cwerorates miik is mst = 
week, {c) Bow wamch dried faihole skin or Sati=e=miig) is 
used per week? Does this oressemt = sicrac® mrchi=r’ 
a Conid the zwrebiem be imerorved by ssinse dittersxnt fre 
GF Miik? Envy cr wey mot? 
3. SnSwer the cuestioms below ani itarm im fis sstimmrert 


3B. American Zome Ecomomics Association, Bsmcooor. oF Soo 
Preperation, Db. 35-33. 
esticons: 
a 2 Diresticons: The following Statements are sither irae or s=ise. If 


= . —_— 
© Stmiement is tires, Brew = cirecic sroumd th: Istresr *F."” Ti¢t 
3s Feaise, Grew = circis aromrd th iette:r *r.* 


Ff + i. Beci= mike most comteizn at Iesst 3.35 ver cent moter Ss. 


PP, F 2. Pasteurization hss mo 25f2cz om Eee foc velms ct witk. 
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ii Spem sae cioiles tiet cemetm exenty Gistrifrted 


i 
ty 
le 


Manis wile Ss mee was mricitiows tiem skim milk. 


i 
#4 
ut 
' 


We Se 


4 
r 


Ty = TJ. TS sh Ss set to bette, tie Incite: tends to keer 


y 
hy 
‘a 


2m aiemiase cE meet cheeses ts tis esse af combining 
poe me 


7 oF S a ceemetest Stet witem ooising wiih cheese, = hich 
Sayers: amt Tomer eaiikine time be usmt 
7S PDL Some wise seer t= ere mete by atic Gectert= to mike 


ig 
| 
[3 


Sst= sot Set aometste af = mietore ct mile ant crsem. 


OF BDL Preset ES Fs Cleese as eveporacer alk. 
wk RF PBL Te wee Se Se sees Se Ec crete cect Get te oro 
a ~ Dos men - —s* =. = rs For Se bi 
TF 2 Sor we set es SS ers OW me Desttrce fresh miik 
stent st cum termerstcrre uirktl sor. 
PoP TS. Waele wile ometetes aot G- pees cer Wet ree. 
GFF 3. Feu] moe Ss wee Soom skier mie 


os os 
Ce OTT an 
a a a eee 


Tivertios: 32 IT sr See Series) tm each Stetamert with the word(s) 
Temes: Sp momiet= Se Seer ore ete. 


3. Wk 35 tee Gee SE oe = oes ss calio€ ze 
2. een See Soe OSs See See Som mie te resuit is 


= 


10. 


Quality ice cream will have sore than Ib. per galiocn 
butterfat weight. 


Most milk has added. 


Cottage cheese is popular with people who are trying to 
weight. 


Te mixture of two or more cheeses is called 


Additions to butter that are not required by law are 
and ° 


The most popular cheese in the United States is ° 


Listing 


Directions: List the items called for in cach of the followinc. 
Select your answers carefully. 


Le 


a 
# 


Four classifications of cheese are: 
(A) _ {C) 
(B} {D) 


Three common forms in which milk may be purchased are: 
{A} (Cc) 
(B) 


Three types of semi~-soft cheese are: 
CA (BY =  _. IG) 
Vitamins added to multivitamin milk are: 

(A} (Cc) 
(B} (D) 


Fermented type milks include: 

{A} {(D) 
(B)} 
(c) (F) 


—=£———————— 


Evaporated mitk is obtained by the process of: 
(c) 
(D) 


(Aj 


(B)} 
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CEREATS, EGSS, Ai SR=ARFAST DISSES 


The foods in this unit inciad? variatians of same of the besic 
foods of people the world ower. Grains emi seois of grasses supply 
hich percentages of the tote disis for mamy comiries. the egg. 
with its functions to Geveiod into = fowl, therefore, contains ail 
the materials necessary for boty boiling, and cam supply many vitel 
elements for the well-being of bom=ss. 


These foods are usually associates with the breekfiest neal, but 
are Served very often for cther mesis, or as =n adied ingredient in 
Many combinations of dish=ss. Im vonur Rretferation as 2a chef, you 
Should be familiar with these foods. 


in this unit you wili gain some kmowictce of these foods, as 
they stand alone for foods and how they mix ami combine for selected 
Gishes. 
Assionument: 

i. Read the references Listes below. 

2. Answer the Guesticons below end turn im this assiqnment 

by - 

References: 


A. The Culinary Instiimte cf kmerica, The Professions] Chef, 
PP. 16-22. 

Be American Home Economics Assordisticn, E=mihook of Food 
Preparation, Dd. 38. 


Questions: 


Trps—Fa iss 


Directions: ‘The following stet=em=nts are cither true ur felse. If 
the statement is true, drew 2 cizrci’e arom the letter "PF." If it 
is false, draw 2 circle around the isit=r "FL" 


tT F ii. Eogs are a good source oF irc. 
tT F 2. £ggSs are generaliy easy to digest. 
 F 


3. There are times when the shelis cf cous will be bene— 
ficial as decoration and mutritions!l wlme. 


ae) 
hy 
if 
‘ 


Only pure white eggs shocid be used for aum@lity cocking. 


f PF ij5. The difference in weight between size classes of eqgs ig 
three cunces. 


18. 


19. 


20. 


21. 


226 


23. 


The shells of eggs will prevent the penStration of ators 
but not dirt. 


Grade B eggs shonld never be used for cocking. 
There are various methods that may be usad to simmer eqgs. 


Eggs that are not turned over dnurinc the frying process 
are called sunny-side up eggs. 


Some sort of liquic should always be added “1 eggs when 
Scrambling. 


A green ring around the yolk after simmering is a resalt 
Of the feed used and cannot be changed. 


it is important that an omelette be served aS som as it 
is cooked. 


Cereals have no use other than as a breakiast item. 


Granular cereals siould always be mixed in cold wet=r be- 
fore cooking. 


Too much stirring in cocking whole orain cereals cam result 
in an inferior product. 


Bacon and ham will not spoil as sasily as sanseace. 


it is generally desirable to purchase bacon that is 
already sliced. 


Bacon should be pre-cooked and then cooked Quickly at a 
high temperature just before serving. 


Pancakes and other Such products will not tend to rise 
aS much if the batter is mixed up too far ahead of using 
time. 

The continental breakfast origineted in Asiz. 


The advantage of the continental breakfast is the absence 
Of extensive cookincg. 


Frozen egg whites generally have ingredients aided to 
improve keeping qualities. 


Special mixtures of eggs and milk or eggs and shortening 
are available for use. 
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Compietion 


ions: Fill in the blank(s) in each statement with the word(s) 


required to complete the sentence correctly. 


i. 
2. 


3 


7. 
8. 


il. 


12. 


13. 


14. 


15. 


16. 


Eggs are many times used aS a substitute for . 
Twelve medium size eggs will weigh about ounces. 


The grade of eggs is determined by their and 


When poaching eggs with thin whites, it is helpful to add 
to the water. 


The green ring around the yolk of boiled eggs may be eliminated 


by Placing the eggs in immediately 
after cooking. 

Fried eggs will tend to be _— OCC'f:« fried im an excessive 
amount of fat. 

To make a dinner omelette, eggs should be used. 


Two distinct characteristics of cereal are the ample supply of 
and the lack of _ 


The two basic types of cereals are the 


cereais and the cereals. 
Two common types of breakfast sausage are sausage 
and sausage ° 


Meats used for breakfast service are usually 
to enable better service. 


In blanching bacon, the slices are usuaily cooked until about 
__—éCs ones snd then Kept until serving, at which time 
they are completed to order. 


Potatoes are usually served for breakfast. 


The quality of syrup used for pancakes can be improved by 


4 


Putting small holes in a sausage prior to cooking will prevent 


Frozen egg yolks usually have or 
added. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


lL. 


The 


various uses Of eggs for cooking are: 
(D) 
(B) 
(F) 
six sizes of eggs and their weight per dozen are: 
(D) 
(E) 
(F) 
four grades of eggs by U. S. standards are: 

(B) yo) 
most common methods of cooking eggs are: 

(D) 
(B) 
(F) 


a 


Poor quality fried eggs can result from: 


(A) 
(B) 
(C) 
(D) 


Country style eggs are prepared by cooking eggs with: 


(A) 
(B) 


(C) 
(D) 


10. 


The three methods of making omelettes are: 
(A) 
(B) 
(Cc) 


The most common meats offered on breakfast menus are: 


(A) (B) (C) 


A continental breakfast is composed of: 


(A) (B) (c) 


The classifications fo food that are common on breakfast menus 
are: 


(A) 
(B) 
(Cc) 
(D) 


(E) 
(F) 
(G) 


eek 


EL Lit ys 
A eee 8 « 


eee ary 


ne ee ee 


62 


Assignment Covering 
Sheet No. 13 Gnits 53-56 


APPETIZERS, SOUPS AND SAND ICHES 


The food in this unit may be served alone as lunches or snacks, 
Or may be complements to a cOmplcte dinner. They. like other foods, 
shouid be prepared and served properly and attractively. Since they 
generally precede the main meal, they can do much to determine the 
customer's attitude towards the rest of the meal. When served 
alone they need to satisfy the customer's immediate. appetite. 


En this unit you will learn what different appetizers. soups, 
and sandwiches are eoanney used in food establishments and how to 
Prepare then. 


Assiqnment: 


l. Read the references listed below. 
2. AnSwer the questions below and turn in this assignment 
by 


References: 


A. The Culinary Institute of America, The Professional Chef, 


C. Smith, A Handbook on Quantity Food Manacement, p. 68. 
E. Seattest, Know Your J0Ob, pp. 36-39. 


Questions: 


True~Faise 


Directions; The following statements are cither true or false. If 


the statement is true, draw circle around the letter "fT." If it 
is false, draw a circle around the letter "F.” 


T F 1. A sweet appetizer should be served pricr to a meal that 
is baSically light. 


fT F 2. Canapes are mech like hor d‘oeuvres except that the in= 
gredients are served on bread or crackers. 


f F 3- In preparing appetizers. speed is not important since 
appearance is the main consideration. 


T F 4. French Bouillabaisse is a common soup to be served 
along with the main meal. 


T F 5. Quality soup is based on the stock that is used. 


T F #6. Broth and bouillon both mean the same thing. 


ii. 


12. 


13. 


20. 


21. 


22. 


23. 


24. 
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All soups shonlé be served extremely hot. 


To obtain clarification, it is important that the stock is 
Simmered rather than polled to extremes. 


Continuous stirring is required to obtain clear conmsomm". 


The garmishes are the foods that are put into the stock 
to make the soup. 


Tre decline of actual stock making in the kitchen is 
@ue to the fect that the public prefers the manufactured 
bases. 


Cooking time to cbitain stcck should be at least eight 
hours. 

Stocks should never be salted since they are cenerail 
cooked with other foods which may tend to change their 
Salt content. 


in cooking stock it should be boiled and then elliowed to 
simmer. 


Fat thet forms from cooling stocks should be left on 
Guring refrigeration since it will act as protecticn. 


iif stock is placed in the refrigerator directiy from the 
store, it will reselit in poor quality stock. 


Bones should be choposd up into small pieces before using 
im stock. 


Soup stock may be kept on top of the stowe indefinitely. 


Meat for Sandwiches shovwid be sliced about 1/16 inch 
thick. 

@ne filling of 2 Samiwich should not be spread to the very 
edge Gf the bread. 

A smell sized work space is all that is needed for 
efficient sandwich service. 

All choppins, slicing, and spreading of bread shoald be 
done on a special board. 


A separate spreader shonig be used for each different 
Sandwich spread mixture. 


Sandwich incredients sheulg be prepered well ahead of time 
for use. 


€ F 25. it is most practical io use cheaper crates of mayonnaise 
for mpeking sentwicnes. 
© F 26. Bread or cther- sanGwich meateriais should not be handled 
with the nands. 
F F 27. More bone than meat shozid be used for stock soups. 
[ F 28. Stock. soups should be simmered for @ iong time. 
T F 29. Soup stocks shccilg be cooled cuickiy. 
© F 30. Cream soup should be salted just before serving. 
Dirsctions: Fill in the blank {s) in each statement with the word(s) 
required to complete the sentence correctiv. 
1. Am aptetizer is 2. £008 th 2 is served the meal. 
2. Camapes and hor d*ouervres can Brovide e coed profit prowided 
the cost is Kept ccown. . 
3. Canapes are Si imilar to hor d'onsvres except thet the mixture 
is served on 2 ® 
4. Bouillabaisse should be served both as and ° 
5. It is important to have good Sn order to produce a 
good SGup. 
6. Most conmscesme‘s are obtained from stock or 
stock. 
7- In obtaining a clear liquid, the ceoagulation of ee 
- — se canses the other food particiss 
to form a solid mass. 
8. Sounrs are usually served eccompenied by = iter. 
9. Modern processing of meat Ass eliminated which 
creates brobdless in making stock. 
10. For better nutritional value, vegetebies are added 
the cocking process when making stock. 
ll. Meat bomes should be addea bieces to give more 
flaver. 
i2. The main difference between brown stock and white stock is that 


an white stock the bones have not been - 


i 


13. 


1é. 


18. 


13. 


20. 


2i. 


22. 


ase 


Wnen it is desirable to bring the flavor out of a food while 
cooking, thet food shouid be placed in water 
tO Start cooking. 


Gne very important rule in cOoKing is: hot 
focds aS quickly as possible; end cold foods as 
Guickly as possible. 


mmen cooling stock, it is recommended that the stock be 
—_——esees—“Ciét SZ. OMG IY. 


4n item that may be useful for dipping sandwich filling is the 


Butter may be softened for spreading by adding a small amount 
o= and then whipping. 


_ +. 


The testing of seasoning of sandwich fillings should be dene 
by the 2 


Iwo Dints Of mayonnaise should be enough to spread about 
Slices of bread. 


Food such as chicken, greens, and cheese can easily be cat up 
with _ ° 


Flavor or color of soup stock can be influenced by 
some of the meat used. 


When making Soup stock, the juices of the meat are extracted 
sy adding ; * 


Cream SCup uses a Sauce. 


Listing 


Directions: List the items called for in each of the following. 


select your answers carefully. 


Es 


(&) (B) (c} 


The five basic appetizers im the U. S. are: 


{A) (D) 
{B) (=} 
(c) 


The mein classifications of soup are: 


3. Gaermistres fail into tHe commriv cuset cetecariss ct: 


2) ne GS) 
(3) {6} 
fc) (33 
(D) {z) 
{3} 

4. Possible accompsnim=nts of soup are: 

i) _ &) 
) a er 
ic) 


e >. Stocks are uspalily Gerived trem: 


{a) ic) 
{3) 
6. The four min stosess sre: 
. @o FC 
(3) ~) 
7. Methods of cutting bresd for seniwiches are: 
; (fj) sé} 
(3) i) 
8. Yyees of bread that might be use@ for semiwdches =rs: 
ia) @) 
(3) ) 
ic) i) 
9. Seven weys in which sentiches micht be served =r]: 
(a) =) 
{3) =) 
(c) So 


{>} 


bo ee 
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FRUIT PREPARATION AND COORERY 


Fruits contribote important nutrients to the diet and are 
excellent sources of natrral sugars. In addition to these 
features, most fruits also help with the natural eléminsticn 
processes Of the body. 


Fruits are seldom used as the complete meal but rether as 
appetizers, desserts, or “snacks” in their fresh form. Yney play 
an important part in the making of certain salads which will be 
covered in a later unit. 


In this unit just a briez= study will be made, primarily 
concerned with preparing and cocking fruits either prior to use 
with other fcods or as they would be served seperately. 


AsSionment: 
kL. Read the reference listed below. 
2. Make a list of fresh fruits available in your area. 
Which of these are available all year round and which 


are seasonal in nature? 
3. Answer the questions below and turn this assignment in by 


Reference: 

I. Information Shset $2, "Preparing and Cocking Fruits." 
Questions: 

Trne~Faise 

Directions: The following statements are either true or false. I£ 
the statement is true, draw a circle around the letter “T." If it 
is false, draw a circle around the letter "F."” 
T F 1. Most fruit should be washed before preparing. 


rT F 2. The same procedure is wsed to obtain both orapefruit 
and orange sections. 


3. Oranges should be chilled before cutting into slices. 
F 4. In removing the core from apples for bcking, a cut 
should be made around the core all the way through the 
apple and the core removed. 


rT F 5- Discoloration of bananas after peeling can be prevented 
by covering them with an acid fruit. 


i 


GF 


T F 6 Appdies shonid be beksa im 2 SoD Dern. 
fF j3. Tt is importent wom beting smplss that all the apples 
are compict=ly coverss with wet=t. 
F 8. Applesauce shonis nerer D2 sarvea owe. 
S. Cranberries should be cocesd cmtil their skins burst. 
T F #480. Dried apricots and rmoomes shocist be weshed im werm wetter 
before st=wing. 
7 F 232. Canned froits shovic pe omemet 30 minmntes before serving 
and cooisd. 
Comoistiom 
Directions: Fill in the biank{s} in sech stetem=ent with the word(s) 
required to complete the semt=emce cormrectiy. 
2. Seeds are removed from ocrance joircs by = 
2. Before cutting orange siices, the crences should be pleced Im 
ius for 3-8 wimatss. 
3. Orange slices should be before cutting to thickness. 
4. Badiy damaged and berriss should be discerded in 
preparation. 
5. Discoloration of applies sectiums can be oreveries by covering 
them with ° 
6. Whe skins of peaches can De removes sesiliw bw first placing 
them in ra 
7e After baked applies have cOoRSo, = Ztorm of shonid 


be placed on the top and ties broiied to form = cleaze. 


in making applessuce, ths sugar Sooulé be aiéed frst before the 
apples are e 


Directions: List the items celiis® for im cech of te following. 


Select your answers cerefaliy. 


: 


Four acad frnits ar2=: 


{a} ic} 


Three things that bananas are cOvered with before baking are: 
(A) {c) 
(B) 


The creamed mixture for baking beaches consists of: 
(A) {c) 
(B) 
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PREPARING AND COOKING FRUITS* 


How To Prepare Fresh Fruit 


Juice Extraction from Citrus Fruits 


1. Cut the fruit crosswise into halves or lenghtwise into halves 
and quarters. 


2. Hold the glass reamer with one hand and the half section of 
the fruit with the other hand. 


3. Invert the half section over the top of the glass reamer. 
Rotate the fruit back and forth while pressing firmly 
against the blade of the reamer. 


4. Strain to remove seeds and particles of pulp. 


Grapefruit Halves 


l. Wash grapefruit and cut crosswise into halves. Use a sharp 
Pantry knife. 


2. Using scissors or grapefruit knife, cut the center core free 
from the tough membranes which separate the sections and 
also from the rind. Remove the core and seeds. 


3. Loosen each section from the membranes and the rind, using 
a small knife. 


Grapefruit Sections 


1. Cut off the rind from the top and bottom. Stand upright on 
the work table or cutting board. 


2. Remove the rind from the sides, starting at the top and 
cutting downward toward the table. Cut the layer deeply 
enough to remove the white membrane. 


3. With the left hand, turn the fruit. from right to left, as 
necessary, until the rind is removed. 


4. With the back of the knife, lift out the whole segments of 
pulp. Remove the seeds. 


Orange. Sections 


lL. Cut off the rind from the top and bottom. Stand upright on 
the work table or cutting board. 


*Adopted with permission from Food Service by Helen Livingstone, 
McKnight & McKnight Publishing Company, Bloomington, Illinois, 1950. 
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2. Remove the rind from the sides, starting at the top anda 
cutting downward toward the table. Cut the layer deeply 
enough to remove the white membrane. 


3. With the left hand, turn the fruit from right to left, as 
necessary, until the rind is removed. 


7: < fee » 
yer 
le a he os eC ey ees aed 
ne ae were 
es cee a ryt er = 
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4. With the back of the knife, life out the whole segments of 
pulp. Remove the seeds. 


Orange Slices 


1. Let whole orances stand in boiling water from 5 to 8 minutes. 


Shae Kt eee 
Et ee 
. +e 


| 2. Cut through the rina’ around the orange lengthwise twice. 
# This will divide the rir” into four parts. 


3. Cut a thick layer of skin from the top. 
4. Remove the rind in four strips lengthwise. 
5.- Chill. 
6. Cut: crosswise to the thickness iesired (% to % inch). 
7. Remove the seeds. 
Diced Oranges 
1. Remove the rind and cut into Bact one: 


— : 2. Cut sections crosswise into uniform pieces the size desired 
— (about % inch). 


3. Remove the seeds. 


Lemon Sections 


1. Cut a layer »£ rind from top and bottom. 


wore yin can ere gc = aig tatsas 
carte Ree pe ee en ie eR NC te St 


2. Cut Zengthwise into halves. 


3. Cut halves lengthwise into sections of the desired thickness. 


4. Remove the seeds. 


Te ee 4 7S 
ain ree op ate ee ne eee eee ae 


Lemon Slices 


1. Cut a thick slice from the top and bottom of the lemon. 
2% 


————— Fa . Lee foe re Bd - 
ee Para ba) al a al ws . ’ ae 
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Cut crosswise into slices of the desired thickness (% to 
4; inch). 
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3. The rind is scored with a fork before cutting the slices. 
This gives a fluted edge to the slice. 


4. Remove the seeds. 
Raspberries, Blackberries, Blueberries 


ee 1. Inspect the berries carefully. Discard overripe and badly 
damaged berries. 


2. Cut off the damaged, discolored portions from the good 
berries. 


3. Place the berries in a colander and lift up and down in a 
quantity of cold water. 


4. Handle carefully to prevent bruising. 
5- Drain them well. 


Strawberries For General Use 


2. The perfect berries are sorted from those with spots or 
blemishes. 


3. Remove the stems, soft or discolored portions, and blemishes, 
and drain the berries well. 


a 1. Place the berries in a colander and wash under running water. 
: a Strawberries To Be Served thole 
1. Select large, perfect berries. 

2. Wash as already suggested. 

3. The stems are not removed. 

4. Drain well and chill them until serving time. 
Apples For Baking 

1. Select large red apples. 

2. Wash and - dry them. 
¥: 3. With a small, sharp-pointed knife cut through the pulp 

é around the stem, making a circle 3/4 to 1 inch wide. 
Extend the cut to within 1/2 inch of the bottom. At this 


point cut across the core and remove it whole. 


4. Pare a band of skin 1/2 to 3/4 inch wide off the top around 
the opening made by removing the core. 


B 
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Apple Sections 


a 


2. 


6. 


Wash and drain the apples. 


Cut into halves from top to bottom. Cut the halves into 
quarters. 


Cut the core from each Guarter. Remove the skin, bruises or 
blemishes. 


I= smaller sections are desired, cut the quarters into 
uniform pieces, lengthwise. 


- Place sections in lemon or other acid fruit juice to prevent 


discoloration until ready to use. 


Drain well. 


Diced Apples 


Place several sections close together on work table and cat 
crosswise into cubes of the desired thickness ({ to % inch). Use 
French knife. 


Apple Slices 


1. 
2. 


Prepare the secticns. 


Cut the sections crosswise into slices from 1/8 to 1/4 inch 
wider according to use. 


Cut the banana from the bunch. 
Cut off stem and remove the skin. 


Remove all the inner white membrane which may adhere to the 
pulp. 


Cut off soft or discolored portions. 


Cut into halves or strips lengthwise: into wedges, or slices, 
as desired. 


Cover the pieces with an acid fruit or salad dressing. 


If acid fruits such as oranges, pineapple or srapefruit are 
prepared at the same time, the bananas are covered by the 
other fruits to prevent discoloration until ready to use. 
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1. If the fruit is very ripe, the skin is easily re. s.ved. 
Pierce the skin with ihe point of the knife and Litt it from 
the pulp. Begin vecling at the bottom of the Peach. USe 
Short, quick strokes. 

2. If the skin is not casily removed, dip the peach into 
boiling water long enouch to icosem the skin (about ome 
Minute or less), and then cesi. 

3. Cut into halves lengthwise and remove the pit. 

4. Cut the halves into wedges or slices, as desired. 


5. Peaches are prepared only a short time before using, Or are 
covered with acid frnit juice to prevent discoloration. 


Pears To Be Served Uncooxed 


1. Cut the pear into Ralves lencthwise. Cut cut the core am 
remove the skin. 


¢- The halves are cat into wedses or slices, as desired. 

3. Prevent discoloration. Refer to peaches, appies, etc. 
Pears For Baking 

1. Remove the skin and stem. 

2. Small pears or those having a soft pulp are beked whoiec. 


3. Hard pears are pered, cut into halves lengthwise, and the 
core removed. 


Pears For Stewing 
1. Smell pears are stewed whole after removing the skin. 
2. Large pears are prepared as for baking. 
How To Cook Fruits 
Baked Apples 
i. Arrange the prepared apples in a shallow bsking pen. 


2. Poor one-halt to one inch cf water into the pan amd cower 
closely. 


3. Cook slowly on top of the stove, keeping the water thelow the 
boiling point. Continue cooking until the upples are 
temder when Dierced with a toothpick. 


& Resowe the cover. Spresd the tor of the epples with sSucer or 
heevy syrup. 


5. Place aumfer the breiler until the sucar meits and forms @ 
qiaze. 


Applesauce 


1. Place the prepared epple sections in 4a saucetem amd add ome- 


| 
oad 6. Gne serving -~ ome eppic. 
haizt their peasere of colic water or Dliace im a steamer. 
2. Cover and cock sigwiy until the apples are temde-. 


3. Recove from the fire or steamer anil add sucer to taste--about 
i tablesmoon per spple. 


4. Beat with a spoom or mixer. Strain if preferred. 
5. Spplesauce is served Rot or cois. 
6. One serving — 1/3 cop. 
Baked Bananas 
1. Cut the Bananas in haives lencthwise. 


= = 2. Blace im a buttered bezinc van. Rrash with lemon juice: 
brush with melted butter: cover with suger or heavy syrup. 


3. Beke in 3&3 motierate oven (350° F.) 15 to 20 minutes. 
&. Gne serving -~ 1/2 banane. 
Crenzerry Sauce 


1. Plece the prepered berries in a sauceren or kettle with 
e-third their measure of water 


2. Add one-half their measure of sucar and stir umtil the suger 
is dissol 


3. Cover and cock siowly until the sxins burst. 


4, Remove the fosm, which forms cn top of the Pam, with @ 
cooking spoon. 


S- Qne serving -- 1/4 cop. - 
Cranberry Jeliy 
1. Place the prepared berries i @ ssuceten or kettie with ome- 


third their measure of water. Cover and cock slowly mitil 
the skins burst. 


3. 


Je 
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Strain through a sieve, pressing the berries against the 
sides with a wooden spoon or use the Strainer attachment 
Of the mixing machine. 
Put the strained berries into the Sauccpan again and acd one- 
Balf their measure of sugar. Ccok slowly, stirring until 
the sugar is dissolved. Continue ccooxing for five minutes. 
Pour into molds and let stand until firm before serving. 


One serving —- 1/4 cup. 


Baked Peaches 


1. Prepere a creamed mixture of sucar, batter and lemon juice, 
allowing the following proportions for 6 peaches: 4 tb. 
sugar: 2 th. butter; 1% t. lemon juice. 

2. Place the prepered peaches in a buttered baking Dan. Fill 
each cavity with the creamed mixture. 

3. Bake in a atderate oven (350° F.) for 15 to 20 minutes. 

4. Nutmeg or cinnamon is sprinkled over the reaches betore 
Beking, if desired. 

5. One serving -- 2 haives. 

Baked Pears 

1. Place the prepared pears in a baking pan. 

2. Pour one~half inch layer of water into the pan. 

3. Sprinkle pears with suger, allewing 1/2 tb. for each pear. 

& Bake in a moderate oven wntil tender. 

Se Baste the pears several times with the liquid in the pan 
while baking. 

6. One serving —- 2 halves. 

Stewed Pears 

1. Prepare a syrup in the following proportion: 1/2 c. water? 
1/2 c. sugar: 6 pears. 

2. Cook the syrup for 5 minutes. 

3. Add the prepared pears to the syrup and cock slowly until 


tender. 


eo 44 


7s 


thick. 
Pour syru> orer the Dears hetore servinc. 


= = © 


Ada vanilie, mimes, or fememm ice t me Hick sew sa 
gesirsd. 


One serving = cme Desr. 

aeaG Arricets And Proms 

Allow 4 or 5 heliwes Sor servinc. 

Wash with warm wet]=r. Drain th=n. 

Cover the froit with wemm wetet and scek Sor Gao tr ims 
hours. Cook slowly in the seme wetter unici aime sn 
tender. Hee>= the wetter below the Sotiins soit. 

258 snoar if sesires. 


Conk & Diece oF Jem ce ocremse rind with me =Trit == 


2 medium Gries fics for sech sorvinc. 
Bssh in wetm weter sné drain. 


Cover with water and cock siovwivr imiii m=: Ss srs >orp 
ani tentier. esp the weiter below ime Sciiins mitt. 


SSSsres. 


fmspect the raisins end remove stems ct farecion saietamcss. 


Wash in warm wet]er and Grain. 


For Saisatés, st@k in werm water mtil pies. Tew bere whe. 


Mhem added flour mixtures, raisins sre wasthe=, sotke= 
aRtil Simmp, Gries, end coverss with SSorr befor= pins. 
FOI Tilbings ang Ssuces, cover with wet]er ani oom sIoch 
canta? Diuom>. Soccer is added if desire. 


rm es 


Grrr SSS Se Sea Se ore eek OS Sever es they come 
Sm. See ee SS oe es ee es et et Peese 20 minntes 


TSnESt SSeS ee Se st Sls fe comittnectonm with fresh fruits 
Sor Sat a amt SS. 


Te 
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Assignment covering 
Shagt No. 15 Units 60-04 


VEGETABIS PREPARATION AMD COOKERY 


Vegetables are becoming more and more important in today‘s 
menus. ‘Their richness in food value is publicly known and, therefore, 
customers demand vegetables that are of good quality and properly 
prepared. 


In comparison with other food, the cost cf vegetables is re~- 
latively low. Therefore, they should be attractively presented to 
increase sales. 


In this unit you will learn the characteristics of vegetables 
and study the methods of cooking. 


¥ lL. Read the references listed below. 

7 2. Make a list of vegetables used in your establishment 

2 in a week‘s time. Show which are fresh, which are canned, 
and which are frozen. How does this affect purchasing, 
storage, and cost? Are facilities adequate for keeping 
a reasonable supply on hang? How could they be improved? 

3. Answer the questicns below and turn in this assignment 

a 


References: 


A. The Culinary Institute of America, The Professional Chef, 
Pp. 171-198. 


C. Smith. A Handbook of Quantity Food Managerent, Pp. 72-73. 


Questions: 


Prnus-Faise 
Birections: The following statements are either true or false. If 
the statement is true Graw a circle around the letter *7." If it 
is false, draw a circle around the letter "Fr." 


— F Ll. Vegetables that taste better ami look better whem cooked 
generally do not contain the most food valine. 


2. tt is necessary to wash ail vegetables before cooking. 
FT F 3. Ail frozen vegetables should be cooked without thawing. 


F PF 4. Generally frozen vegetables require less cooking tire 
than fresh vegetables. 


T FP 5. Canned vegetables are ccoked before camming amd therefore 
need only to be reheated. 


Sh 


f F 6. Dried legumes are becmming mere important im today's 
COOKSTy . 


f F 7. it 4s recommended That Skins sede be ased im cocking 
green vegetables in trast tt intercity teir color. 


T F 8. Yaeogetables may b> cisssitiss br Heir cooler. 
f F 9. A vegetable Piast shenisd aimers comtein just vegetables. 


fF 10. Newsprint is a goo8 materisi to cover wegetebles with 
when storing. 


ft PF di. In covking vegeiebies, the wet=r Srould be salted. 


T ¥F 22. Sugar can ada to the Tiswor of wecetebles if adted just 
before serving. 


T F 423. Wewhy cocked vecetebies sadist tio srevicusly cocked 
vegetables wili provid= |= satist=ciery proadnuct. 


F 314. The roots of bests shoois be remored befere cocking. 


F 315. Large steam cooksrs generally need ureiesting so thet the 
coid metal doss not stscrth the Heat of the steam. 


PF 16. Frozen vegetiebies shold siyveys be thawed before steaming. 
ft F if. When washing ieai veusiebiss, te lesws should be removed 
from the water so that dirt end arit will aot remain om 
the ieaves. 

Pt F #18. Due to opposite chemics? reactions, mst rei vegetables 
uncovered. 

f F 19. Most vegetables recaire oniy = smell smoumt of weter for 
cooking; however, 3% 18 mecesssry i> cook = few with 
considerabi2e wat=r. 

? 20. Potatoes and squash remire sterece by refricgeratiom. 
F 21. Frozen vegetebles shosid be stored just below 32° F. 


F 22. If vegetables are not to be ase ime tistely efter cocking, 
they shouid be cooled with cold wetter. 


f F 23. Vegetables shonid be cock=5 withont being cmt whemever 
possibic. 


F 24. BDritd miik should never be used im meking meshed potetces. 


PF 25. Fresh potatoes shonit he mses for meking fremch fried 
potatoes. 


82 


Compietion 


Directions: Fill in the blank{s) in each statement with tthe word(s) 
required to complete the sentence correctiy. 


L. Precooking of fresh vegetables is referred to as 


2. Worms can be removed from cauliflower and broccoli by sosking 
in cold salt water or ————————— 


z 3. Frozen squash will cook unevenly unless thawed first due to the 
large amount of it contains. 


4. Canned vegetables usually require the sddition of 
and before serving. 


E S. Pod bearing vegetables are classified as m 
G6. The main use of dried legumes is in 


3 7. Green vegetables shonld generally be cooked 
: whereas red vegetables are normally cooked oC‘ S 


8. If white vegetables are cvercocked they wild tend to appear 


G9. Vegetable plates should be made up of at least 
vegetagles or equivalents. 


iG. Acids added to red vegetables to intensify the coler should be 


added at the Of the cooking period. 
z lL. Vegetables should be cooked until they are ; 
12. The absence of and in 
e: .pressure cocking helps to preserve the vitemins in the 
vegetables. 
13. The addition of small amounts of when Dressmre 


cooking will help keep in the minerais. 


14. Steam cooking of fresh potatoes usually takes about 
minutes. 


45. Steam cooking of fresh corn on the cob takes only abot 
minutes. 


16. Cooking pressure for a pressure cooker generally is about 
pounds. 


i7. The cover or door of a pressure cooker should never be removed 
until all of the has been removed. 


18. 


19. 


20. 


21. 


22. 


23. 


83 


Frozen vegetables should not be ohce they are 
thawed. 


Fresh vegetables should be cut nearly the same size in order to 
insure . 


Unnecessarily large amounts of should be 
avouded when cooking vegetables. 


Pressure cooking times depend ugon the degree of 
and *he type of ° 


Prepared vegetables should be covered with a 
until ready to use. 


When baking potatoes the temperature of the oven should be 
about FP. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


b BA 


2. 


3. 


4. 


The nutritional values of vegetables are: 
(A) 
(B) 


(C) 


Pour “don'ts" with regard to vegetable selection for the menu are: 
(A) 
(B) 
(c) 
(D) 


Three values of cooking vegetables are: 
(A) (Cc) 
(B) 


Three changes that occur as vegetables cook are: 
(A) (Cc) 
(B) 
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5. Four classifications of vegetables are: 


(A) (Cc) 
(B) {D) es 
6. Overcooking of vegetables will result in: 
OY NC) es 
(B) _ ©) 
7. Spoilage of canned vegetables can be discovered by: 
(A) | 
(B) 
(c) 
(D) 


8. Three grains that ce be used as substitutes on a vegetable 
plate are: 


| 
| 


(A) (c) 
a (B) 
| 9. Three frozen vegetables that should be thawed before cooking are: 
i 
pt: (A) (c) 
fe (B) 
4 10, Common methods of cooking vegetables are: 
] (A) <2 on 
a (3) (D) 
| 
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Assignment Covering 
Sheet No. 16 Units 65-68 


SALADS AND SALAD DRESSINGS 


Salads may be classified as appetizers or as the mzin dish for 
a light luncheon. Originally a salad was designated as a dish of 
raw greens, with oil and seasonings, and some of the better salads 
today are the simple, attractive, appetizers that supplement regular 
meals. 


Salads generally do not get the attention that they deserve in 
preparing a meal. They provide a good opportunity to display the 
artistry of the chef and should add something to the meal. A salad 
should be attractive, crisp, and tasty and should be accompanied by 
an appropriate dressing. 


Completion of this unit should enable you to prepare and present 
attractive and desirable salads and dressings. 


Assignment: 


1. Read the references listed below. 

2. that types of salads does your establishment serve? Are 
they made up ahead of time? If so, how long are they heid? 
Are they properly covered to prevent wilting and deterio-~ 
ration? Could your process be improved? How? Report 
your findings to your coordinator. 

3. Answer the questions below and turn in this-assignment - 
by ‘ 


References: 


A. The Culinary Institute of America, The Professional Chef, 
pp. 199-242. 


C. Smith, Handbook on Quantity Food Management, pp. 74-75. 
Questions: 
True-Faise 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T.* If it 
is false, draw a circle around the letter “F.” 


tT F 1. Salads are always served cold. 


T F 2. Salads should hang over the edge of the plate to give the 
customer the impression of a large amount. 


T F 3. It is a good idea to place salad plates into a refrigerator 
before placing the salad on them. 


+ £ 4. In attempting to get eye appeal in a salad, generally the 
flavor will suffer: therefore, it is extremely important 
to prevent this. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


Salad @ressings are always Served separate from the salad 
enabling the customer to apply it tO his desires. 


If too mich gelatin is used tO make a gelatin salad, the 
Salad will be come sot and sloppy. 


A better gelatin salad will generally result if natural 
Zruit juices are added aiong with the water. 


Hot water should be used only to dissolve the gelatin 
after which cold should be used. 


Fruit acids tend to speed uP and aid the action of the 
gel and therefore should be used whenever possible. 


As the volume of gelatin increases, its power to gel 
decreases. 


Ice can be used aS a means of speeding up the gelling 
process. 


Parsley is a garnish that is used considerably with fruit 
Salads. 


A menu generally should contain only one choice of salad. 


Romaine is a salad green that must be treated with care 
Since it is highly perishable. 


After greens have been washed in a Dan Of cold water, the 
water should be poured out and the greens refrigerated. 


Practically all fresh fruits and vegetables except 
bananas should be refrigerated until used. 


Generally salads should be made up well in advance and 
refrigerated until time of service. 


Aiuminum storage equipment should not be used since they 
tend to discolor focd. - 


Since mayonaisse is high in fat content, it is desirable 
and possible to make potato salad with other materials. 


French dressing is generally used with most tossed saleds. 


Dressings have no food value but are used for flavor, 
appearance, and ease Of eating. 


Boiled dressings contain littie or no fat. 


Good french dressing will not have a separation of oil 
and acid after a period of standings. 
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24. Meyonmaise should be meade in the kitchem whenever possible. 


T F 25. Im geking weyonnaise in the kitchen it is important to 
add oi1 slowly end in smell amommts. 


T F 26. Prench Gressing, althougn a dressing in itself, is alse a 
Prime ingredient for other dressings. 


T F 27. A general rule is: he stronger the salad, the milder 
the dressince should he. 
F 28. French dressing needs to be shaken well before wsinmg. 
© F 29. Fruit and vegetable saleds should be assembled by the 
assexbly line method. 


tT F 30. IE @ gelatin salad is to be kept overnight, @ creater 
proportion cf gelatin shonid be used. 


fT F 31. Congealing time for gelatin cen be shortened by dissolving 
the gelatin im 2 cold licguid. 


T F 32. Fruits, vecetables, end other such ingredients should be 
added after the celatin is pertially ceongeaicd. 


Compiceticn 


Directions: Fill im the Dlenk(s) in each statement with the word(s) 
required to complete the sentence correctiy. 


1. Salads will temd to loose some of their flavor if they are served 
too e 


2. That part of the saled which is included primerily for 
appearamce is celled the m 


3. Fiavoriess gelatin should be soaksd in 
before using. 


4. A garnish that is commonly used with all salads is 


5. The most common sslad green used for a salad base is 


6. Because of their water content and the fact that tney will tend 
to wilt the greens and meke them scgcy, are 
seldom used im th= mein Dert of 2 salad. 


7. Over-handling amd cleaning of Greens may resuit in the formetion 
o£ ° 


8. The cutting of fresh fruits io prepPere thes for selads should 
be done with knives tO prevent 
discoloration. 


GS. <Troem the standpoint of customers selection and preperation time 
ama effort, salaés shoalé cenersily be kept “ 


10. A combination of rew or cocked veceiedics with areems is referred 
te as 2 e or salad. 


4i. The O11 content of sales Gressings is primarily for 


| i2. Froit french dressing is «= variation of french dressing that is 
‘| accomplished by substitmting a irait juice for some of the 


13. Preducts Similar to mayonnaise but which do not meet goverment 
requiations are termé simply - 


14. Probably the most important jcb in nexing meayonnaise is the 
Of the eocgS and oiis. 


z 15. It is important when mekine meyonmaiss to prevent tne 
-- Of the ingredicnts. 
16. French dressing can be stebilized by stding or 


17. Saled greens that are refricerated vricr to assembly im 2 sailed 
shoald be covered with = ee 


= 18. Salad dressings shogid be added to saleds just before 


19. FE the emulsion of maycnneise breaks, it should be combined with 
more . ‘ 


20. Meyomnsise should be combined with 
for fruit and vegetable ssieds to vrevent icaking. 


Directions: List the items callicé fcr in each of the following. 
Select your snswers cerefoliy. 


1. Fhe first innovation of Ceasar’s salad wes commcesed of: 


(A) (c} 
(3) 
2. Individual salads fall into the cetscories of: 
{A) {c) 
(8) {D3 


The four main Perts of a saled are: 


(A) 


{C)} 


{c} 
{DB} 


Parposes ef the base OF a Salad 


$3 


Products that will hinder the section ef the cel in Dreparing a 
celatin saled are: 


{A} 
(3) 
The 


{c) 


tmree besic types of salad dressings are: 


{c) 


FOur required ingredients of mayonnaise aré: 


(2) 


(c} 
(DB) 


¥en making mayonnaise, the oil and eqgs may separate because: 


{a) 
{3} 
(c) 


aa 
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Assignment Cora RS 
Sheet Bo. 17 ss 73 


FIQR LED FRAT SROs 


there are a2 romber oF pooelsar memn items Shet recritrs sett aS: 
Daration and comkinrs. 


‘Zhis amit wild femilierize you with thes= verions Sism =e 
win eee ee ee ee 


“ 
i 
ASS? == 


3. Rssc the ——— as isted below. 
Dy 


* 


Reteorenrces: 


A. Fhe Colinery imstitete of Amermice, Me Srotessiame? Se, 
DO. 23-25, 

3. Americen Some Poomomics Associstion, S=mihaoor a Foo 
Preperation, mo. gO-24, 

Z. Informetion Grest $3, “Srecearine and Satins Piso Wiz" 


the statement is iene, Grew = circle seroma’ the istter "TL." FE 3: 
is feiss, crew = circle sromnd me letter F.” 


TRESS 


hy 
te} 
fd 
‘ 


The Linnie thet is gemersliy used in Time miscirs 2s rk, 


@aeat Door is used to mrovids msi 2s the Dow moet st 
Stour mixtures. 


19 
hej 
(sd 
° 


4) 
ifn 


e JBices Saoald never he used to hit Sow = Dow se. 


F 5. he tyoes of Flour mixes ere detemrined Srimstiiv or Se 


tio oF Bicaid to Dicer thet is nsec. 


T F 6. BiG st the methods of srevering fiom wires rests tec 
the Licuit Se scted to the ory imretiaonts. 


% 


ty 


iF) 


4 


| 


14 


lJ 


ty 
I¢ 


f 


+Y 


Hy 


4 
I 


Ee 
Hy 


r 


134 


i 
| 


1 
Ny 


14 


13 


ry 
ty 


1 
V4 


tf 
1 


ik 


fe 


ti 


SL 


= SSS TE aS ates amt Irome can be tested 


— = Eb rige a5 5 sage = wes. 


Ws wee Stoor Ses oot beer croume 

Wie Te Etc Serene whole witest flour anc write 

= =i x ve = _ qT ‘2 . ter . ‘e -F f — 
paced 2 6 

Spr Seer SSS a ee Sos Cie ectetsrics and there 


SSS SS Tes oes SS othe aac ce potetoes ame vedetebic=. 


SSS Se mee se Sezer slams wet sme otter Tod ta 
DETTE a eo ors os tae oe, 


Ses Sess Stoic Se cet tm = Dihaute to stad cteestton 
=n Seer 


SoS TS SS Seo be USS SS soem as they ete ore- 
TSS Sst Sec Ser dae"t Gry art.. 


aoe = Sots, 7 rae Sort Ee i és 
waster Ser seen GeiTime tor poesecwe the flavor ant 


tees te 


Te 2S Set ST SE ess vest so thet the steam anc 
Sr WEI ae Se, tins Seeing Better cooking. 


Riwe 2S se Sess cs & Elo promcr.. 


2S SS eee SSee ike Oaec GF operetces of vereteoles, 
Sr Sos ee oso were oo Be: renlecet with some ctiter 


=r. 


SST 


SSS oe SS cee = ower otter rice secause ot the 
SSzm. SSS os SE es os = ae dee of further 
Sea Sr, 


— — 


fT F 325. In preparing rice, the rice is alweys poured into the 
weter or liquid no matter which method of preparation is 
being used. 


T F 26. Rice may be cooked over open heat or im am oven. 
T %F 27. When paste products are ccooxed and meed to be held for 


service, cold water should be rum om the cutside of the 
pot to cool and prevent sticking. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctiy. 


L. The two most common wheat flours are 
and é 


2. Soft doughs require about part liquid to perts 
flour 
3. Pastry should be baked at about F. 


4. The wheats used for macaroni and other pastes are called 
wheats. 


S- Rice that hes had only the hail removed is called 
rice. 


6. A general rule in cooking paste products is to use about 


or parts of salted water to 1 part peste. 
7. Spaghetti will usually require arout minutes of cooking 
time. 
&. Rice the’ hes Been should be washed before cook- 
ing to remove the ° 


3. A high priced rice that is used with poultry is called 
rice. 


10. In preparing rice by the boiling-steaming method, the rice is 
into boiling water. 


il. The most common method for preparing rice is the 
method . 


Listing 


Directions: Bist the items called for in each of the following. 
Select your answers carefully. 


I. The basic ingredients of flour mixtures ares: 
(AY COBY CL C«CE*#Y; 


$3 
The four types of Flogr mixcores are: 
{A} {c) 
{B) 5 
The three common methods cf misiss tetrers ard doughs |re: 
{A) @) (c} 


Ficurs that are low in slates aretcims ami mead to 
normally be used with whest fica ste: 


fA)_ CSE UW _ _C«@HY 

(3) ) ——— (x) 

(CO) , TR 

iD) 

Enriched fiour hes the followins inocrefients added: 
Mo 
2) iD} 

The three main varieties OF rice are: 

fA)__ COGS LU LCéS 
The germ of race contains: 

2.0 CCC 
(B)_ SCC 
Rice Or grain is composed of three yverts, memely= 


fA)__ ES C“(‘éwU_WNN9’”—s s§“—s—s§@ Si“ tis‘) 


94 


Information 
Sheet No. 3 


PREPARING AND BAKING FLOUR NOXES* 
Ficur Mixtures 


i. The chief ingredient in flour mixtures is flour. Merny 
ingredients such as sugar, fat, eggs, flavoring, fruits 
and nuts, are added tc fiour mixtures, but their essemiial 
ingredients are fiour liquid and leavening. 


2. Leavening results from one or more sources, such as air 
beaten or folded into the mixture; steam from the licuids 
used; gas from baking powder, soda or yeast. 


The steam created from one cup of lignid will lJezeven ome cup of 
fiour. Soda is used with sour milk or molasses. One-half teaspoon 


of soda is required for one cup of sour milk or molasses and lesvems 
One cup of flour, 


The amount of yeast required for a bread is dependent wrom the 
time aliowed for fermentation. More yeast is used to shortem the 
time, which varies from 2 to 10 hours. Two rakes of yeast for each 
cup of liquid are used for bread process requiring four hours or less. 


Baking powder is the most commonly used leavening agent. fevers 
types are available: slow acting, quick acting, and composite or 


double-acting. For best results, the amount specified by the memn— 
facturer is used, 


Milk is the liquid most commonly used in fictwr mixtwres: sweet, 
sour or buttermilk, Evaporated, condensed, or dried milk is oftem 
substituted for fresh milk. Sour milk and buttermilx are used im 
recipes in which soda is the leavening agent. Water and fruit juices 
are used in some types of quick breads and cakes. 


3. Flour is made from wheat, buckwheat, rye, corn, rice, berley, 
potatoes, and soya beans. Many variations in ai] tymes oF 
batters and doughs are possible. Wheat flour, nowever, is 
the most extensively used. There are two kinds of Whest 
flour used extensively -- whole wheet and white flour. 
Whole wkeat flour is prepared by grinding the whole whest 
grain. White flour is the finely milled product which com- 
Sists chiefly of starch and gluten. Gluten is the elastic 
substance which forms the framework or structure of a pro- 
duct. Flour made from other grains that do mot contain 
enough gluten to form a structure is, therefore, used with 
flour from wheat in certain types oF produrts. 


*Adapted with permission from Food Service by Helen Livingstome, 


McKnight and McKnight Publishing Company, Bloomington, Illimois, 
1950... ° 
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An all-purpose flour is one that contains a moderate 
amount of gluten and is used for all types of mixtures. 
Pastry flour or cake flour contains a small amount of gluten. 
Raw or cooked cereals, such as rolled oats, corn meal and 
rice also are used with wheat flour. 


Principal Types of Flour Mixtures 


The proportion .f liquid to flour is the chief factor in. 
determining the f.:ur principal types of flour mixtures -- thin batters, 
thick batters, soft.doughs and stiff doughs. 


pi 


2. 


3. 


= 


4. 


Thin batters, such as griddle cakes, are thin enough to pour 
easily from a pan or pitcher. 


Thick batters, such as muffins and drop cookies, are thick 
enough to drop from a spoon, 


Soft doughs, such as biscuit3, yeast bread and rolls are 
thick enough to be handled on a mixing board or table. 
Stiff doughs, such as- vie crust ‘and noodles, are stiff 
enough to be rolled. 


= rt - ene * - w& wv _ ~ 2 


Flour Mixtures Classified According to Consistency 


Type 


Thin 
batters 
Thick 
batters 


Soft 
doughs 


Stiff 
doughs 


Proportion Examples Variations 

of Liquid 

to Flour 

lc. to lsc. Popovers, Waffles, cream puffs 
griddle cakes 

1c. to 2c. Muffins, cakés Gingerbrea., cup cakes, 

drop cookies 

lc. to 3 c. Baking powder Strawberry, shortcake, 
biscuits, breads cinnamon rolls, nut 
rolls bread 

le. to4ea. Noodles, pastry, Tarts, cheese straws, 
rolled cookies icebox cookies 


COMPARISON OF INGREDIENTS IN TYPICAL BATTERS AND DOUGHS 


Flavoring 


Product Flour Liquid Leaven Salt Fat Sugar 
Popovers 2c. 2. 1/25 
Griddle y eo 11/2 ca. 4t. baking lt. 4 th. 
cakes powder 
Waffles 2 ce 11/2¢. 4 t. baking 1t. 4 tb. 1 to 
powder 2 th. 
Muffins 22°C. Les 4 t. baking Lt. 4 tb. 2 to 
powder 4 tbh. 
Ginger- 2c; 3/4 c. 2t. baking 1/2 t. 4 th. 1/2 c. 1 t. 
bread water & powder and ginger 
3/4 cc. soda and 
molasses cinnamon 
Cup cakes 2c. 3/4 cc. 4t. baking 1/4 t. 4 th. lc. 1. oe, 
powder vanilla 
Drop 2c. 1/2. 2t. baking 1/2 t. 1/2 c. 1S 1-t. 
cookies powder vanilla 
Baking 2c. 2/3 c. 4 t. baking 1 t. 4 tb. 
powder powder 
biscuit 
Yeast rolls 2c. 2/3 c. 1 yeast 1/2 t. 2 tb. 2 tbh. 
cake 
Pastry 2c. 1/2 c. 1 t. 1/2 c. 


io 
Cy 
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How to Prepare Typical Flour Mixtures 
There are three ways commonly used for mixing batters and doughs. 
They are the muffin way, the batter way, and the biscuit way. Many 
variations of these- three ways are possible, but the following proce- 
dures are simple and satisfactory. 
The Muffin Way 
This one may be used for either thick or thin batters. 


1. Measure the dry ingredients. Sift them together in a mixing 
bowl. 


2. Prepare the liquid ingredients as follows: measure the milk: 
beat the eggs until light; measure and melt the fat. 


3. Mix the liguid ingredients together. 
4. Pour the liquids all at once into the dry ingredients. Mix 
lightly until all the dry ingredients are moistened. The 
43 batter will have a lumpy appearance. 
5. For large amounts -- use the mixing machine. 
The Biscuit Way 


This one may be used for either soit or stiff doughs. 


1. Measure the dry ingreGients and sift together into a mixing 


3. Cut the fat into the dry ingredients, using two knives, 
scissor-fashion by hand, or use the mixing machine. 


4. Measure the liquid and add gradually to the flour and fat 
mixture. 


5. Mix the dough until it is the preper consistency. 


6. Remove tne dough to a floured board or work table and prepare 


bowl. 
| : 2. Measure the fat and add to the dry ingredients. 
for baking. 
The Batter Way 
This one is the one most commonly used for cakes made with fat. 
1. Measure and cream the fat by hand or machine. 


2. Measure the sugar and add to the fat, a little at a time. 
Continue creaming until the mixture is light and smooth. 
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Add the eggs, beating well after each is added. 


Measure and mix the dry ingredients together. Sift several 
times. 


Measure the liquid. 


Beginning with dry ingredients, add the dry ingredients 
and the liquid alternéteiy to the creamed mixture. 


Mix well after each addition. The batter should be smooth 
and light. 


How to Bake Typical Plour Mixtures 


Griddle Cakes 


1. 


|i 


Waffles 


l. 


Heat the griddle graduaily. It is hot enough for baking 
when drops of water poured on it form into balis and roll 
across its surface. 


Pour enough batter from a pitcher or large spoon to form 
a cake two or three inches in diameter. Leave space between 
the cakes so they will not touch when spread... - 


As the cakes bake, bubbles form at the edges and the batter 


rises. When the cakes are slightly set, turn them over with 
a spatula or pancake turner. . 


Continue cooking until the cakes are browned on the under 
side. Griddle cakes are turned only once to insure lightness. 


Serve while hot. 


One serving -- 3 cakes, 


Close the baker and heat the electric waffle iron gradually. 
If the iron is not equipped with a heat indicator, use the 
water test as indicated for testing a hot griddle. 


Pour the batter from a pitcher onto the center of the baker. 


Fill the grids within one inch of the edge-to allow for 
spreading of the batter. 


Close the baker at cnce and keep it closed throughout the 
baking period. Steam escapes during the beking. When 
steaming ceases, the waffle is baked. 

Open the baker and 1ift the waffle from the grid with a fork. 
Serve hot. 


One serving -- 2 sections 


Muffins or Cup Cakes 
1. Grease the muffin vens. 
2. Use @ spoom to iift the batter into the pams. 
3. Fill cups 2/3 full. 
: 4. Bake cup cakes in a-mederate oven (350° F. to 375° F.). 
5. Bake muffins in 2 hot oven (400° F. to 425° F.). 
©. One serving -- 2 meffins or 1 cup coke. 
Drop Conkies ‘ 
kh. Grease the baking sheets, 
2. Use two spooms for shaving the cockies. Fill ome spoon 
with the batter. Use the other spoom to remove it to the 
baking sheet end to shape the cockies, 


3. Place the cookies in rows, slicwing ome to two imches 
between them for spreading. 


4. Bake im a moderate oven (375° F.) 


5S. Ome serving —- 2 cookies. 


1. Place the douch om a floured noerd or work table. . 


2. Flour the hands and press or Snead the dough lichtliy for 
thirty seconds. 


3. Pat or roll the Gough to 1/2 inch thickness. Light handling 
iS necessary to keep the dough Licht amd springy. If 2 
rolling pin is used, push the couch lightly, Lifting the 
Pim upward at the end of each roll. 

4. Use a floured cutter to cut the bisccits. 


5. Place biscuits om a beking sheet or im a shallow pen about 
1/2 inch apert. 


6. Bake im a hot cven (450° F.}. 


7. Ome serving -- 2 bisccits. 


1. Pastry is chilleg before using. - 


2. Roll only enough Gough for ore crust at 2 time. 


*. 
*. 
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Place the Gough on = fioured boera or work table. 


Press the dowgh lichtly with = Sicnured rolling pim to 
flatten amd shape it into = circular form, 


@se short, licht strokes te roli the Gouch from the center 
toward the sdse ico 1/8 inch thickness. Lift the dougin 
carefully with 2 svetule if it sticks and Lichtly flour the 
board. Keep the Cougn circuiar by moFing it “as meeded. 

¥Yhe pastry should be ebout 2 inches larger them the pie Ber. 


Fole the dough double and iiftt it onto the umgreased pile 
pen with the fold im the ter. Unfold the pastry ami Fit 
it loosely to the bottom and sices, leaving mo air between 
the pastry and the pen. Avoid siretching. 


Fold beck the Gough thet extents heyond the edge of the men. 
Form @ fluted rim by pressing the dceuch firmiy between two 
Fingers. 

When a tep crust is usec, the potiom crust is cut sroumd the 
edge to fit the pan. 


Moisten the ease oF the low2r crust before ecaiing the top 
crust. Press the two crusts together with = fork or flute 
the rim with the fingers. 


Pastry is baked in 2 het sven (450° F.}- 


Servings -—- 6 single servines in an B-inch ple; 8 serving. 
im a 10-inch pie. 


Pre eg ag re = i 


Covering 
Gnits 74-76 


DESSERTS 


Desserts are becoming more and «ore popular end are important 
tc the chef since the dessert generally represents the end of the 
messi. This, then, will heve @ more lasting effect on the customer. 

They ere served at the end of a meal since their high sugar content 
+ tends to Gall the appetite. 


Desserts cam generally be classified into two sroups: frozen 
and izuzt desserts, emi pestries, although there are others such as 
2 custards and puddings. The populerity of frozen desserts has in- 
3 cressed primarily because of transportation and storage facilities 
and the ingemuity of some chefs. Pastries ere old favorites with pie 
| heating the list. It is importent to keep pestries caite light ewen 
| Pe wnen they foliow a licht meal. A good wnderstanding of parts of the 
Drevious unit will help in studying this these of desserts. 


FHis unit will provide you with some information and experiences 
in the tecnmigues of dessert making. 


Bssicmments 
1. Read the reference listed beicew 


| 7 2. Answer the questions below and turn in this assignment 
By A 


Reference: 


A, The Culin=ary Institute of Americe, Fhe Professicnai Chet, 
pp. 293-321. ; 


Questions: 

Erue-Faise 
Directions: The following statements ere either true or faise. If 
the stetement is true, draw @ circle around the letter “F." If it 


is false, Grew a circle aroumd the letter "F.* 


T F 4. En selecting desserts for & menu, only the customers 
desires and satisfaction should he considered. 


F F 2. Pastries and desserts provide a good chance for a chef 
to display bis ebility ema to be original in his work. 

¢ F 3. Yeest will react more fevorebly when @ te=perature of 
about 140° F is used. 


© 3F 4. Placement of the pams and products in the cven for baking 
ean have am effect on the finsl result. 


: 
: 
U 
: 


a 
; 
! 
' 
: 


F 9. Zsperiemce end prover teaching ere 222 thet is me=ss=7 
io obtain grest stil? and meftanenstin in tek nc 


fF F 8 Grescel thooch 2t mey seem, Sheers ars sume iss wes 
Gesseris that reomive & ceriein gecre: of tekinc. 


r 
Hy 
a 


Aprers3a & Sombe, Which is | hese tor other fesse ss, =m 
be Dretered 25 mach 25 &@ week im stven=m=. 


SF F 18. ice Cre=m Somes were memes Serenss the sneme of ste 
oracan=3i omnes resembieh = bork. 

PF 23. 22 Ice Creem Some sSho0'd be removed from ih= mois oe sum 
ming cool water over the moic momiii the mos tresses ==. 

f F 22. A comm wwesiete im Tekine cresm Sots sest= is She me = 
ta2e wromg mumhber OF aos. 


fF 33. Pader of greese may be sed bo cover the tems Me maki 
CrSsm GEE Test]. 


T F 46. Yernovers mey be meade by beking with or withoot fhe Ser. 


ee aes ee oe nd _ - -_ - —“ _— 


37. Meringn= is a Gtiicalt jtem £5 ret Dot wel work He 
+ eitars. 


4 
HS 


f F 3. Greet core and setters Shoode be aset in Sitine ant jentioe 


meTanga>. 
Camstion 


Darectiens: Fila in the Blenk(s) is sech stotement with She wr Sis) 


TeqUIFTSes fo commlet]e the Semt=mnc= commertiy. 


Z. Im order 25 imsore custome: setistscao amd fmercre=set sis, 
im Gesserts shousic be oitier=an. 


2. An importsmt cherercteristic of = Ghef > smati= hin i> tEe=ot 
good resaltis is = 


3. Gme srerepuisite ier good Gesserts is tp mos= ihe 
ingrecients 


a a ee ee eee eee = a Cn oer en I 


La3 


2, S=2=0 Woo ee Se Soe oes Fs ae 


S202 Geo See De om ES te Seg 


o. Tete = So Se, Ite ISS to fewe the ria exnerterce 
ant = oF See. 


ve 2 DOS eee Se Ss Sey oo eee tS 


SS. Ue Sees Steers Se Se See oes Pee Se 


374 
“2. Se Sotto ae se So Ss os Ge Gime ued oat Icose 
te = : — 


13, S22 2S SS aa T= =, Eo Sioclc for 


on are 


124. SEES isc Saat Se et ar Bees time. 
35. We get Sorte eee a 
ns i st é 


REL ep mets ees, Se ees SE ee Comte EE 
Mier amsstaiie 


— 


5 
es 


fhe information on or parts of a formula sheet are: 


3. 


Puff paste ccntains: 


(a) 


4. 


(D) 


(=) 


(B} 


(F) 


(c) 


* 
® 
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Assignment Cavering 
Sheet No. 19 Units 77-78 


A beverage of some sort 35 =s=eit 2 
Aithough some beverages have mniriticme!? yveice, ehiet function 
is as a@ stimulant. 


Coiftes is perhaps the most Sopaisr commercial beverege end the 
people of the United States are greet qcoties Grickers. Other common 
beverages are tea, Midk, and midk Grimes sock es cocme, ete. Ome 
shoulc not overlook water aS a bererasg, possibly es = scemd beverage 
with many m@ais. You have aireety sim@ie?® some of the velues end 
uses of milk in another unit, and Sime it ema weter remire Little 
Gr nO PréeDeration, no forth=:r meniiem c= tem will be mke. 


This unit wild enshie yor to stucy the imsrediemts of 
beverages requiring preparation. 


Assignments: 

i. Read the references 2istsd Deicw. 

2. Compute the approccmets peroerieces of eofice, tes, end 
mi2k in relationship to the mot]e2 bevereges serwed ir your 
establishment, mdt incin®inms weter. Are these mede emi 
Rept fresn? Does This isroire crahlems of sterege or 
waste? Bow conid this be inerowed? 

3. Answer the gqnestions below emi im im this essiqnment 


ae : 


Reterancess 


A. The Culinary Institet= of Smertce, The Protesstom=! Chef, 
po. 15-28. 
I. XIntormation Sheet #4, * cmist= emt Coeme.™ 


Questions: 
Irps—Tsis= 
Directions: Whe following statemerts sre sither true or felse. IE 


the statement is true, draw | carels excumé the letter "Tr." TE it 
is Zfaise, Graw a circle around the ictte: *F.* 


I oF 2. The roasting of coffe: Deess is cure Erinerily to ellow 
the coties to De sprout. 


yf +F 2. For best resnlis, mo more then tere= kins of coffee should 
be biender together. 

¢ PF 3. Most cotfes is gromums beitv]se it is parcitesed by cating 
establishments. 


ee 


- + me 8 - 
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1S. 


20. 


21. 


22 


23. 
24. 


No matter what method is used, when preparing coffee 
accurate measurement iS important. 


Generally speaking, fresh coffee shonld be meade every 
hour. 


A coffee urn should always be cleaned as som after me 
aS possible 


It is recommended that water be left im an um ween not 
in use but that this water shonld be replaced when neking 
coffee again. 


Steel wool or some stiff brush shonid be used to scom the 
urn baskets during the semi-weekly cieaning. 


The equipment available will determine to a larce extemt 
what grind of coffee to use. 


Once the grounds have relessed their properties amd they 
are removed, the coffee is ready to drink. 


Urn bags should be replaced at least once every two weeks. 


Coffee that is held lower than 185° F. will temd to lose 
its flavor. 


Only pure cream should be used with coftee. 

iced coffee should be made donble strength. 

The common tea in the United States is black te2. 
There are only three types of teas. 

Teapots should be preheated before making hot tea. 


Cocoa is used more than chocolate in preparing a 
beverage. 


Chocolate should not be exposed to top mmch hest as tthis 
will cause it to spoil. 


Either milk or water may be used in meking 2 beverage from 
cocoa. 


In mixing a beverage, using cocoa and othe: imoredients, 
the dry ingredients should be added separately to the 
liquid. 

Chocolate drinks should always be served bot. 

The entire seed is ground op to produce choceisite. 


The main difference between cocoa ant chrcolate is that 
cocoa is chocolate with most of the fat removed. 
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T F 25. Cocoa and chocorate should never be refrigerated since 


this tends to make them bitter, 


Completion 


Directions: Fill in the blank(s) in each sentence with the word(s) 
required to complete the se itence correctly. 


rs 


17. 


The United States receives most of its coffee from. _—_—__, 


A coffee of outstanding flavor in the better grades comes from 


The quality, flavor, and taste of coffee will be degraded by 
7 heating. 

Ground coffee will *end to become stale and useless when exposed 
to. and ° 


Good coffee should have ; —_. and 


- 


The cleaning of coffer making equipment should always be done 
with water, 


Bitter coffee is generally a result of too a 
grind for the equipment available. 

Coffee should always be made with water. 

It is important to spread coffee ss C—“‘(‘NECW&in.« OAMHHE: EQUIPMENT 


when preparing. 


Filters that have been used should be stored in 
when not in use. 


Generally the ratio of water to coffee should be 
gallons of water to 1 pound of coffee. 


The grind of coffee that requires the longest brewing time is 


The lowest butterfat content that any pure cream can have is 
per cent. 


Extra light cream is a combination of and 


It is best to make tea in equipment that is made of ; 
The steeping of tea should not be longer than minutes, 


Improper storage of cocoa will result in it becoming 
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18. The flavor of beverage made from cocoa and chocolate can be 
improved by the addition of me and possibly some 


19. One problem in preparing hot chocolate beverages is the 
accumulation of on the top. 


20. A cup cf hot cocoa or chocolate can be dressed up by the addition 
of ° 


Listing 


~ 
Oo 
© 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. Four characteristics of coffee that may vary depending on 
where the coffee was grown are: 


= = = an mer = = eae rere. ee 
+ nee * 
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2. The three kinds of roasting for coffee beans are: 
(A) (BY) LCCC?) 
| 3. Three pre-requisites of good coffee are: 
| a a a ee (2 


(B) 


4, The three common grinds of coffee are: 


(A) _o CB) LC Cé"+?Y 


5. The three main types of tea are: 


i 
» i 


(A) (8) (0) 
6. An accompaniment of tea might be: 
(A) Ci (BY) LC t—C«éEW*#?; 


The formation of skum on the milk when preparing hot chocolate 
beverages can be avoided by: 


(A) 
2 (B) 
,F (c) 


: ¢ 
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Information 
Sheet #4 


CHOCOLATE AND COCOA 


Chocolate and cocoa are made from the seed of the cacao tree. 
The seeds are quite bitter in the raw state and must be roasted. 
After roasting they are split open and the germ removed. This is 
the form in which the product is shipped to this country. It is 
then ground, forming the chocolate which contains considerable fat. 
The removal of some of this fat and then pulverizing results in 
cocoa. Both chocolate and cocoa may be used in the preparation of 
beverages. However, cocoa is the most commonly used. 


Both cocoa and chocolate should be stored ina dry, cool place, 
even refrigerated if necessary. Cocoa tends to lump if stored in a 
moist atmosphere or at high temperature. When chocolate is stored at 
high temperature, some of the cocoa butter softens and forms a grayish 
film on the outside of the chocolate; this makes the product appear 
stale but the flavor may not be impaired. 


A smooth well blended product is the goal in preparing a bever- 
age with cocoa and chocolate. The addition of sugar and some salt 
will improve the flavor some. Although milk is generally used as a 
liquid due to the fact that it will improve the flavor and nutrition, 
water may also be used. Normal procedure for mixing is to mix the dry 
ingredients together and then add this to the liquid. To save time 
in preparing either a hot or cold chocolate drink, a chocolate syrup 
might be prepared ahead of time and kept refrigerated until used. 


One difficulty in preparing these hot beverages is the formaticn 
of skum on the milk. This can be avoided by éliminating unnecessary 
heating of the milk, by keeping the milk covered during heating, and 
by beating or whipping. Whipped cream is a common addition to 2 cup 
of hot chocolate or cocoa. 
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Agsigament ; Covering 
Sheet No. 20 Units 79-91 


KITCHEN ORGANIZATICN AND PLANNING 


The selection of fcod may depend upon availability, economics, 
and needs and desires of both management and clientele. Food should 
meet individval needs, both physical and emotional, for gocd nutri- 
tion and satisfection of hunger. Abundant health requires not just 
foed, but the right food properiy prepared. With so many peopie eat- 
ing away from home, part of the responsibility for adequate menus 
must be assumed by the food establishment. 


Although ali chefs may not get the opportunity nor be required 
to do any organising or Planning, they should nevertheless be prepared 
Showid the situeticon demand it. Some piam of organization is needed 
to efficientiy operate a kitchen, particularity large ones. Filanned 
buying and planned ReBUS are oiso necess.ry for efficient operatic 


In this wnit you will study some cf the facters inveived in 
the organmization and planwing ci the kitchen activities. 


ASSiqnmente 


L. Read the references Listed beicw. 

2. Does your establishment keep up-to-date records similar 
to those found in Reference C, pp. 9-39, 129-133? fKhat 
are the strong Points of your record system? How could 
it be improved? 

3. Determine the cost for 30 portions of a simple recipe2 
used in your eStablishment by the method indicated in 
Reference A, Pp. 13. They convert this recipe to pro- 
vide for 10 portions. 

&. Aaswer the questicns belcw and turn in this assignment 


is, a ar ee a, ee 
References: 


A. The Culinary institute of America, The Professional Chef, 
ep » 12-213 © 

RB. Aszerican Home Economics Association, Handbook of Food 
2rvereretion, pp. 1-21. 


C. Smith, A Bandbook on Quantity Food Management, pp. 5-63, 
423~—237. 


Truc~False 


Directions: The following statements are either true or false. If 


the statewent is true, draw a circie around the letter "fF." If it 
is feise, draw a circle around the letter "F.” 


¢ F 1. fhe parchasing of food is the most important consideration 
an kitchen pianninga. 


a 


26 


3e 


iS, 


Lid 


R food cost percentage needs to be figured for each item 
im order to get the total average foud cost percentage. 


2 406% food cost means that the selling Drice will be 40% 
more than the cost of the food. 


It is important +o have stendardized ami consistent portias 
in order to abtais 2 reasonable proerit. 


Hot only does the standardization cf recipes help to conmimi 
costs and profits bot it aiso benefits the customer by pre- 
viding the same product cach time it is om@ered. 


Abbreviations shovid be used whenever mossible im the conm- 
struction or the re-working of recipes. 


Ef specific tests or temperatures are written inbe 2 recep, 
general tests nesé not be incivgcd. 


A Quarter Soond ber of batter or similer fet will genezaily 
be equal to about eme hali cas of fat. 


An equal esount ef cornsterch gey be substituted for ricar 
im a recipe. : 


The mnutrition2i valine of a menu is not the resmemsibility 
@£ the chef, but rather that of the customer. 


When different types cof croups are to be served, it is 
mecesssry to have an entirely different mem planned fer 
2st" grou. 


Zt is best not to repest = dish on the menu for at least 
eight days. 


Zt is qood practice £ utilize seasemal foods vcrimsrity 
wnen they are in scasom rather then year round. 


A fester work sheet taat ali can sce is preferable over 
individual work sheets for each worker. 


@h2 processes of food preperaticn that best preserve the 
n2ztural qualities of the Foc? will also ensure the best 
food value. 


Storage or hoiding of unprepared and prepared fecds should 
be kept to a minim, 


Rebeated foods tend to becom fiavoriess. 


The use cf subStitimtes in a recipe will usually chearen or 
make the product inferior. 


tne atvantace of DBrepered mixes 25 thst they meod not be 
checked shead of time. 


nee =< eS ee ee 


* 9» 20. Each serving shoula be stend=rdizsd and the customers 


should be able to tell this by orserving the servings. 


@ ¥F 21. Ibtaining stendard poriicns amly affects the cost. 


f F 22. Tfebulation studies shocid be med= trementiy- 


Directions: Fill in the blerk(s) in each statement with the word(s) 
required to complete the sent=nce corzrectiy. 


-__ 
tse 


All ite=s on @ menu my not necessarily result im a 
for the establist Ze 


fme cost of the rew food is mitiplicd by _ to obteim 2 
45 per cent food cost. 


Fre cost of cach ite: on a m=nn mst be beset om the 
Of excnm food. 


Recipes are usually K=nt on ~ 


Fhe comstant or number thet = paps pagal dp oa 
be mnltiplied by to convert 15 porticns 25 portioms is 


fhe ahbbrevistion “isp.” means ‘~ 


A recive comtains = List oF ana the method of 


the product. 
When constructing = recive the vielid should be included. giving 
both the ana Of servings. 


fo replace 1 tablespoon: of flour in a recive, it requires 
teaspoons of tenioca. 


& weil worked owt mena bettern to snsare well planned remus 
should be to the cliemteis am 
aS related t the stati and conioment availspiec. 


AS @ gqaide to mena Dlenning, a cnet should sinidy 


A Tena chart will heip tc° ensure : amd 
im tybe of mena items. 


& Getaiied check om the emommt cf food porchascd, prepercsd or 
cocked, amd the number of servings opteined is the resmit of 
a stinay-. 
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Directions: List the items called for in each of the following. 
Select your answers- cerefalliy. 


d. 


fhree important considerations for efficient management of food 
are: 


fa) s«éGWB) (Cc) 
Kom—proefrit items cay be put om a mene for: 

(4) 

(B) 

(c) 

Yne three most comm forms for presenting recipes are: 
{a) (Cc) 

(5) 

Yecmmigques of cood menu planning comsider the following: 
{a} (dD) 

{B) (=) 

{c) 

im individual work sheet should shor: 

{4} (Cc) 

(3) (Dd) 

Stendaré recipes help to: 

(A) {D) 

(B) (8) 

{c) 

Taree imporcant aspects of orgenization and planning are: 
(B) (Cc) 


(2) : 
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ASSicoument ISS 
= No. 22 Intts 2s"; 
7 ont Gown on fhe Geadicery amd routim= oc jobs, post Sees 
try to simpiity operations. Frometivy dtme, his Siem wes 
to cOmirol west], both in Roem Tescuarsss amt getetis? Ea, oe 
minintiving heckneyes Sfioris ans widizies nso SS See 
3m this omit vou will stady ste assects of Sis Imi: = 
seo how ther cen bem]etit your ssienlishrest am woarrseiz. 
ASsiomm=ent: 

i. Besa the reference Lisies peilow. 

2. 33 yoor explorer tried to show vor now fo Eirias wes 
Motion? Fawe yor Feermnsd i= sumiv thet .cgtisis: i 
ererything yon cen Go? Doss your ssisiiisies: = nw = 
Sao gestion bur Sor this uerarss? Fer = isi & Ss 
$F He whol] bosiness en@ you De rsam=ity. Che eit 
yost imstraoctes ama ameloyer to sc af Geer ee weil, Se 
can be imeortersied into your work. 


Direct >: T= lowing Stet=nenis sre Sither et or Sis. 
the steteme=t is tires, Grew |] citcie arom She ister FFL" FESS 


Ff F 3. Cee ain Of were SUMS retiomm 23 2 Ds ee OES 


ay wath 3653 worssr tice. 
F 2. 3 worker Spocid mover sit cowm wills wrens | Se Ser. 


F 3. Sood tetits sey fe formes Sy; come we 6 aS 
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TF F 8. Bork Siyplisticstiom cam be scrmmiisns= i suse =si= rs oa 
Dremering ste Ji=ms shesc of ine. 
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ami oor __ ant a 
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2. Proper waste control shouid be concerned with: 


(A) ed 
(B} (F) 
(c) (c) ; ——————— 
(DB) (#) 


3. Avoidable waste will incicvde all fcods, or parts, that should be 
edible but are not because of poor: 


(%) (c) 


—= 


{B} {D) 


&. Unavoidable waste may include such items as: 


{a} {B) {Cc} 


Fime in hours 


FRAISIWNG PISAW 2 SPORES RESOR 
T= T eer +. 0 om 7 
ae “~geemi"s Carr 
JOB TRAGWING: What the Preisiescy REAP LHTORMATION: whet 
Worker Shonid Be Abic te DS Sasa =< Yerker Shonid Know 
The Chet 
Carry ont duties ame respon Pataies amt resmpomsibilities: 
Sibilities; cooperate with : t. rei=tioanship witin other areas; 
Cizan adjest and p2ziorm < : and 
Simic maimtonance of tools, NN. A inpiicstions of econamical 
machines, ant fixtures a 4 : mse Of tacritties 
Time in hours me : 
Hsintein sanitary standards; Ferstma? health emi appear— 
inspect and operate eqaimment: = baméling food: 
keep sanitary and sactsiy r= tzy deere Broper care 
cords ams ase of a 2 


Seiect food in an etti- 
cient, tconomicel memner 


Fim in hours 


Folic correct timing ond mes ami temtferctures im 
temperature: store, freeze, : : eot@kime forts: methods of 
and preserve focds: prevare i catkins emi uses of foods 
and use jeftovers sterece of foods 


Fine im hoars 
ZStemes Nemssenen 
Maintein efficient kitchen: 
Pian for food preparation: 
check food quality: deter 
mine am follicw measurerents 


Tame im hours 


Purchase Quality trotscts: Roying auidess sources of 
calculate food mesds: write ’ Steir: cSoelity: sizes and 
specification; check and N¢ Grates; calicniat= food needs 
stcre progoacts i/ I recsive, sture, ami preserve 


Time in hours SS 


Mena Planning 


Poliow accepted menu plan- Wntritional needs; aieauat> 
ning procedures; construct and adprapriate Giets: fined 
and file recipes: use 2 Patterns: plan memes; food 
correct menu terminolosy of acreptiance 


Time in hours 
Wo Sirmplification ang Waste Control 


Operate in the most econoni- Bow to apply economicel 

cak manner; conserve time, methods; figure means of 

energy, and food products i Saving and minimizing waste 
Time in hours 


Cade for employer's use in marking sindent*s progress 


Pe. Ormed some operations 
in area 


Performed most operations oS ‘ 
—— xX 


RE ERE YS SARE APE -- 


efile wep lnnd te BIE 


Pn) See ee 


TRAINING PLAN AND PROGRESS RECORD 


For - 

CHEF 
a a 
JOB TRAINING: What the Proficiency RELATE) INFORMATION: What 
Worker Shou}.d Be Able to Do Shown the Worker Should Know 

The Chef 
Carry out duties and respon- — oven Duties and responsibilities; 
Sibilities; cooperate with ee relationship with other areas; 
others > ig! personal requirements; train 
Yee ing and experience 


Time in hours 


Operation and Care of Equipment and Facilities 


Clean, adjust, and perform Functions, advantages, and 
simple maintenance of tools, i : implications of economical 
machines, and fixtures a ea use of facilities 


Time in hours 
Sanitation and Accident Prevention 


Maintain sanitary standards; Personal health and appear~ 
inspect and operate equipment; ance; handling food; sani-~ 


keep sanitary and safety re- ae tary standards; proper care 
cords oe and use of equipment; safety 
Jenene procedures 


Time in hours 
Selection of Food 


Select food in an effi- RO Clientele's needs and eating 
cient, economical manner j sf habits, seasonal availability 
bps of food and nutrition 


ween ~* 


Time in hours 


The Preparation of Food 


Follow correct timing and Times and temperatures in 
temperature; store, freeze, a cooking foods; methods of 
and preserve foods; prepare : on cooking and uses of foods; 
and use leftovers tN storage of foods 


Time in hours 


Kitchen Management 


Maintain efficient kitchen; Principles of food prepara- 
plan for food preparation; ee, tion; standard preparation 
check food quality; deter- | ~YyY procedures; weights and 
mine and follow measurements , a. measures 


Time in hours 


Food Purchasing 


Purchase quality products; Buying guides; sources of 
calculate food needs; write aay supply; quality; sizes and 
specification: check and Ys grades; calculate food needs; 
store products receive, store, and pre~ 


t 
es, serve foods 


re Saati] 
aN 
\ 


Time in hours 


<r 6" 


- — cm. = 
Fe er eee tT SPEEA LS Pere Cee eR eS Oey 


Menu Planning 


Follew accepted menu Plan- Nutritional needs; adequate 
hing procedures; construct j and appropriate diets; food 
and file recipes; use ! patterns; plan menus; food 
correct menu terminology acceptance 


Time in hours 
wo Simplification and Waste Control 


Operate in the most economi~ How to apply economical 
cal manner; conserve time, M7, methods; figure means of 
energys and food products Saving and minimizing waste 


Time in hours 


Code for employer’s use in marking student's progress 


Performed some operations Performed some operations DX 
in area with reasonable proficienc ax 


Performed most operations Performed most operations 
in area < satisfactorily 


TRAINING PLAN AND PROGRESS RECORD 


for 
cae Employer's Copy 
JOB TRAINING: What the Proficiency RELATED INFORMATION: What 
Worker Should Be Able to Bo Shown the Worker Should Know 
The Chef 
Carry Out duties and respon- see Duties and responsibilities; 
sibilities; cooperate with oe a relationship with other areas; 
others be personal requirements; train- 


Time in hours | — ing and experience 


Operation and Care of Equipment and Facilities 


Clean, adjust, and perform —"~ Functions, advantages, and 
simple maintenance of tools, aN ; implications of economical 
machines, and fixtures iy use of facilities 


ee ~ 


Time in hours 
Sanitation and Accident Prevention 


Maintain sanitary standards; Personal health and appear= 

inspect and operate equipment; arme ance; handling food; sani-~ 

keep sanitary and safety re~ . RRC tary standards; proper care 

cords eae and use of equipment; safety 
ae, procedures 


Time in hours 
Selection of Food 


Select food in an effi- NK 4 Clientele's needs and eating 
cient, economical manner ; ar habits, seasonal availability 
iN? of food and nutrition 


Time in hours 
The Preparation of Food 


Follow correct timing and Times and temperatures in 
temperature; store, freeze, i * cooking fooas; methods of 
and preserve foods; prepare i\ 73 cooking and uses of foods; 
and use leftovers ti storage of foods 


Time in hours 


Kitchen Management 


Maintain efficient kitchen; Principles of food prepara- 
plan for food preparation; FA tion; standard preparation 
check food quality: deter- SI procedures; weights and 
mine and follow measurements i, “\! measures 


Time in hours 


Food Purchasing 


Purchase quality products; Buying guides; sources of 
calculate food needs: write : supply: quality: sizes and 
specification; check and grades: calculate food needs; 
store products receive, store, and pre- 


Time in hours __ serve foods 


em eee: 


Menu, Planning 


Follow accepted menu plan- Nutritional needs; adequate 
ning procedures; construct and appropriate diets; food 
and file recipes: use patterns; plan menus; food 
correct menu terminology acceptance 


Time in hours 
Work Simplification and Waste Control 


Operate in the most econcmi- How to apply economical 
cal manner; conserve time, methods; figure means of 
energy, and food products i Saving and minimizing waste 


Time in hours 


Code for employer's use in marking student's progress 
Performed some operations < 
with reasonable proficiency 


Performed most operations Performed most operations 
in area < Satisfactorily 


Performed some operations 
in area 


VT_ 002 061 
Hardware Retailing, A Course of Study, Designed for Cooperative 


Part-Time Students Emptoyed in Hardware Retailing. 


Karnes, James B. : 
Missouri Univ., Columbia, Dept. of industrial Education 


Missouri State Dep of Educ, Jefferson City. Ind Educ Sect 


Pub Date - Oct65 
MF AVAILABLE IN VT-ERIC SET 204p. 


“STUDY GUIDES, *“DISTRIBUTIVE EDUCATION, “HARDWARE STORES, HIGH 
SCHOOLS, “RETAILING, INDIVIDUAL INSTRUCTION, “COOPERATIVE EDUCATION, 


This study guide is for directed individual student use in 
acquiring job skills and procedures, related information, and 
personal-social traits necessary for a career in hardware 
retailing. It was developed by advisory consultants and research 
assistants at local and state levels. Major content areas 
inciude--(1) salesmanship, (2) management, (3) dpcalinbos bea 

(4) hardware, (5) tools, (6) sporting goods and recreationa 
equipment, (7) paint and paint sundries, (8) electrical fixtures, 
supplies, housewares, and gifts, (9) housewares, (10) cleaning 

and laundry supplies, and a1) plumbing, heating, and building 
materials, A two-column form correlates elements of the job 
analysis and related information, Each of the 23 assignment sheets, 
covering 154 units, contains introductory information, assignment, 
a jist of required references, and objective-type questions. 
Students should be juniors and seniors in high school, and the 
teacher should be a qualified coordinator. The suggested time 
allotment is 180 hours. A training plan and progress record are 
Included, A necessary reference back. "Advanced Course in Hardware 
Retailing (1964 Edition)," is available for $10.00 from National 
Retail Hardware Association, 964 North Pennsylvania Ctreet, 
Indianapolis, Indiana. The study guide is available for $1.50 from 
Industrial Education, 103 Industrial Education Building, University 
of Missouri, Columbia, Missouri 65201. (MM) 


weak "2: 
fete. 


> 


’ 
é 


RE RETAILING 
f Study 
Sends 


ud 
Stud 


yed in Hardware Retailin 


oy’ 


o* 
4 
se 
eres 


or 
ime 


cation 


Columbia, Mi 


ed fi 
ty of M 


urse 0 
Part-T 


De 
rative 


ration with 
ent of 


y 
of Industrial Ed 


ege of 


City, 


OFFICE OF EDUCATION 
Iesued b 


Department 
~ Un 


Vera} 


7 HARDWA 
pe 
Coll 


Jefferson 


US DEPARTMENT Of HEALTH. EDUCATION & WELFARE 


“Industrial Education Sec 
Departm 


lucation 
: Fe 
tion 
Education 
uri 


State 


THIS DOLUMEMT HAS SEEM REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON GR ORGANIZATION GRIGIMATING IT POINTS OF VIEW DR GPIMIONS 


‘ — 
, . *&. 
io ee a Ls : os ike 
- a es 34 me ‘ 3 ; . . . . , : ". : 
an ’ ‘a . he < "4 Boe Se . .' . 
‘ . Pe : . . ee a - 7 . < : s . : ‘ 
- re : ae ‘ ° : i . so 7 oe voy 
., . ; e- 2 eS . w 4 ‘ : oe on : \ ‘ 7 ’ a ' 
> ‘ ; . ‘ ; , ' as i P n ‘ Why . ws 
wot : ” eae } ; . . "> ‘ . : the : woe 
ey ey vee Baris Piet fc, aye og Ais . oe . te . . . 2s 
. > rae . . ° . . Ca . : : ‘ 
e a i . OE oe , . . . ‘ . ‘ 4 


ee 
SU, 


TO: 


(1) Source of Available Copies: 


(2) Means Used to Develop Material: 


(3) Utilization of Material: 


(4) Requirements for Using Material: 


MEMORANDUM 


The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 

980 Kinnear Road 

Columbus, Ohio 43212 


(Person) James B. Karnes (Agency) University of Missouri at 
= ~~ Columbia 
(Address) 103 Industrial Education Bldg., Columbia, MO. 
September 26, 1967 
(Author, Title, Publisher, Date) Industrial Education Dept., Univ. of 
Mo. at Columbia, HARDWARE RETAILING, cooperatively with Industrial 


Education Dept. (U. of Mo. at Columbia) and Missouri Dept. of 
ucacion 


Supplementary Information on Instructional Material 


Provide information below which is not included in the publication. Mark N/A in 
each blank for which information is not available or not applicable. Mark P 
when information is included in the publication, See reverse side for further 
instructions, 


Agency Industria Education Dept., Univ. of Mo. At Columbia 


Address Tndustrial Education Blda._ 
Limitation on Available Copies quantity ice f/Unit $1.50 
(quantity prices) same 
instructor's key $.50 


Development Group Advisory Consultant and Research Assistants 
Level of Group Local and State 


Method of Design, Testing, and Trial Designed by subject matter 
specialists. tested in the field and revised periodically 


Appropriate School Setting _ Secondary and post secondary schools | Secondary and post secondary schools 

Type of Program ___High School preparatory or in service training program 
Occupational Focus Specific job 

Geographic Adaptability United States —™—™—— 

Uses of Material Related Instructor Study Guide ———~S 


Users of Material Students (note instructor's Key available) 


Teacher Competency_Qualified Coordinator or Instructor 
Student Selection Criteria Junior and High School with proper 
Time Misteet 180 hours ee 


Supplemental Media -- 


Necessa x ; 
De sitatle ; (Check Which) 


Describe_ Pp - see atta ched list of references 
Source 


address 


1. 


REFERENCE FOR HARDWARE RETAILING 


Advanced Course in Hardware Retailing, National Retail Hardware 
Association, 964 North Pennsylvania Street, Indianapolis 4, 
Indiana, 1964 edition, (Specify: ungraded - Reference only), $10.00 


The original series of 16 booklets for the advanced course in 
HARDWARE RETAILING has been rewritten into one volume, contained 
within one loose leaf binder. It should be ordered direct form 
the publisher for $10.00 for each volume. 


FOREWORD 


This course of study, consisting of an analysis of 
HARDWARE RETAILING together with assignment sheets covering 
the related (occupational) information to be taught by the 
school, has been prepared for teaching hardware retailing on 
an individual basis in a cooperative part-time program. 


The original analysis was prepared by Dr. John W. Horine, 
while Research Assistant in Industrial Education at the 
University of Missouri. The assignment sheets in this 
revision were prepared by Mr. Grant Ree Wood and Mr. Roy 
Roberson, Research Assistants in Industrial Education at 
the University of Missouri. 


We wish to acknowledge our indebtedness to Dr. H. H. 
London, Professor of Industrial Education at the University 
Of Missouri, for the direction and administration of the 
Curriculum Materials Laboratory in which this material was 
prepared, and to Mr. James B. Karnes, Instructor in Industrial 
Education at the University of Missouri, who supervised the 
preparation of the material and edited the manuscript. Credit 
is due to Mr. B. W. Robinson, Assistant Commissioner of Edu- 
cation, Mr. Merton Wheeler, Director of Industrial Education, 
and to other staff members of the State Department of Edu~ 
cation for their efforts in the development of the Industrial 
Education Curriculum Series of which this course of study is 
a part. 


HUBERT WHEELER 
Commissioner of Education 


October, 1965 
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INTRODUCTION 


In preparing this course of study, it has been assumed that the 
attainment of occupational competency in any type of work involves 
three different, yet closely related, types of learning. They are: 


1. Mastery of the practical Job Skills and Procedures 
performed by the worker in the occupation. 


2. Comprehension of the Technical and Related Information 
basic to an intelligent understanding and practice 
of the occupation. 


3- Development of those Personal-Social Traits which 
are essential for the successful worker. 


The first group of these “learning units"--the job skills and pro- 
cedures~-has been arranged in the analysis under the heading of “Job 
fraining." The second group of learning units--the technical and re- 
lated information--has been arranged under the heading of "Related 
Information.” The third group--the personal-social traits:~has been 
listed under "Personal Qualifications" in the introductory section 
addressed to the student. 


In a cooperative educational program it is necessary for both co- 
operating agencies-~-the school and the employer--to understand clearly 
just what each is to be responsible for in the training of the student- 
worker. Experience has shown that most of the practical job skills 
and procedures of an occupation can best be learned through supervised 
work on the job. #8xperience has shown also that the school can best 
teach most of the technical and related occupational information needed 
by young student-workers. This division of responsibility has been 
made in the arrangement of the course of study; that is, it is expected 
that the student-worker will master the job skills and procedures 
through practical work on the job under the immediate supervision of 
the employer; and that he will receive instruction in related occupa~ 
tional information in the school under the direction of the coordinator. 


In the back of this course of study will be found three copies of 
the TRAINING PLAN AND PROGRESS RECORD FOR HARDWARE RETAILING. One 
copy is marked “Student” in the upper right hand corner. On this copy, 
in the space Time in Hours, the student will keep a tally of the hours 
he spends on his job performing operations in each area. The next 
copy marked "Employer," should be given to the employer for recording 
the student's job performance in each area. The third copy may be 
used by the coordinator for his record. 


Skilis and related information are matters for direct instruction, 
but personal-social traits are acquired only through practicing them 
during the process of acquiring skills and information and in one's 
daily conduct. Therefore, both the employer and the school, as well 
aS the home, must assume responsibility for developing in the student~ 
worker those habits, attitudes and character traits which are essential 


5 


for success in his occupation and in life. Both the employer and the 
school should be conStantly on the alert to see that the student- 
worker places desirable interpretations on his experiences and that 
he does not practice habits and aah character frais Cetrenente> 
to his success. . ; 

Since the. coordinator's class will be made dp oe Cieceen or more 
students, each differing from the othér significantly, studying a dozen 
or more occupations which differ markedly in their requirements, it 
follows that it will be impossible for him to teach, through the group 
method, the occupational information which relates to the specific 
job of each student-worker. In order to be effective, this type of 
instruction must be individualized. There is, of course, some related 
information, such as occupational health and safety, workmen's compen~ 

'Sation, wage~hour laws, fair labor standards, unemployment compensation, 
and the like, which is of common interest and concern to all student~- 
workers, and may be effectively taught by the group method. But if 

the coordinator is to make a real contribution to the in-service voca- 
tional education of his students, he must devote a major portion of 

his classroom instruction to content which deals specifically with 

the work of each boy and girl enrolled. 


With this requirement in mind, and in order ‘to facilitate indivi- 
dual instruction, these assignment sheets have been prepared under 
twenty-three major areas of the hardware retailing trade. Some section 
sections of the reference material were quite long, therefore, they 
are broken down into a part I and part II assignment. Each assignment 
contains certain record data aS to number and range of units covered; 
introductory paragraphs designed to develop interest, explain the im- 
portance of the assignment, and to convey to the student what he is 
expected to learn, specific assignments including reading, learning 
activities and a series of questions designed to check his attainment. 


Obviously, it is desirable to teach the related information in 
Po the school at the time it will -be used most advantageously on the job. 
ae This means that the two phases of the student-worker's training should 
: parallel each other in a progressive manner. The coordinator will 
find the assignment sheets well adapted to this end. He can select 
from day to day the assignment which ‘covers the informational units 
related to the work being done on the job.e With this arrangement, 
the coordinator will become, during a major portion of his classroom 
..time, a supervising study and helping teacher. 


| 

In selecting books for the course, an effort has been made to 

restrict the number to an adequate coverage of the material, and to 
select those of recent publication so that current practices can be 

: consistently presented. It is recommended that copies of these books 
be secured and kept in the coordinator‘ s Cees for ready use by 

the student. : 


The key sheets, available in a separate manual, have been pre- 
pared to enable the coordinator to score quickly. the questions in- 
cluded in each assignment sheet. These key sheets give the correct 
answers to the questions, das well as the reference and the page on 
which each answer can be found. The key skeets should be kept in the 
coordinator's possession. 


TO THE STUDENT-WORKER 


In the past many workers, especially youth, nave entered the 
retail trades largely by chance. Few have chosen the vocation as a 
result of definite investigation and Planning. Now, however, retail 
marketing and merchandising have advanced :to the point where it is 
advantageous to make systematic preparation if one wishes to enter 
and advance in these occupations. 
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Opportunities in Hardware Retailing 


a tree er 


There are more than 100,000 dealers, store managers, and sales~ 
people in hardware retailing in the United States. Advantages, other 
than regular employment offered in this field, include the opportunity 
to meet many types of people, to serve society in a useful manner and, 
‘through study and effort, to advance to the position of manager of a 
store. Wages in the hardware retailing business are quite varied. 
Wages in rural areas are generally less than those in urban areas. 
Experienced salespersons will receive $10 to $25 more per week than 
beginners in the same stores. 
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Reguirements for Entering Hardware Retailing 
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In order to enter the hardware husiness as a full-time worker, 
one must be sixteen to eighteen years of age and in good health. He 
must be industrious and interested in selling. 


= 


= 
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The youth of high school age who plans to enter the hardware 

business as a career, or who has already entered the business on a 

Part-time basis, should first acquire a broad general education. In 

* addition, he must acquire a wealth of information regarding merchan~ 

; dise, a working knowledge of business English, commercial arithmetic, 
] 
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commercial art, economics, general science, and bookkeeping. Much 
of this information may be acquired through work on the job and 
through study in his COE class. Some may best be acquired through 
special courses. 


Personal Qualifications 


| Desirable personality traits are of extreme importance for success 

ae in life. They are the factors by which one primarily is judged when 
meeting people and when attempting to obtain a job. They are vitally 
important in holding a jobe In fact, studies reveal that the chief 


¥ cause for ninety per cent of the persons being discharged from their 
= jobs is due to a lack of desirable personal-social traits, while only 
a ; ten per cent of the discharges are due to a lack of job skills. It 


q should be noted, however, that without job skills it is exceedingly 
: | difficult to find employment. 


+ 


The following are some of the more important personal-social 
traits which a hardware worker should possess: 


Personal Cleanliness - Dirty hands or clothing repel customers. 


Good Health =~ The hardware retailer must have a vigorous con- 
stitution, abundant energy, and the ability to stand on his 
feet for long hours. He must have no health problems that are 
offensive to customers. 


Pleasing Personality ~ The hardware retailer must be pleasant 


to meet, approachable, emotionally stable, and have a sense of 
humor. 


Courtesy - The practice of being polite, considerate, and 
Sympathetic with others will pay dividends in any business, 
especially the hardware business. 


Attentiveness - The ability to pay close attention, to respond 
quickly and. to concentrate on his work is essential to the 
hardware .retailer. 


Cooperation ~ The ability and disposition | to work harmoniously 
with others, to be helpful, and to do one's share are 
necessities. 


Ponesty ~- The groceryman must give full value for every cent 
received, Le strictly accurate in giving merchandise informa-~ 
tion, and scrupulous in every way. 


initiative ~ The ability to see things that need to be done 


and to keep busy doing them without constant supervision is 
one of the most marketable traits of the hardware salesman. 
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REFERENCE FOR HARDWARE RETAILING ect 
Advanced Course in Hardware Retailing,. National Retail Hardware 


Association, 964 North Pennsylvania Street, Indianapolis 4, 
Indiana, 1964 edition, (Speci fy: eee - Reference only), $10.00. 


The original Series of 16 booklets Gor ‘the advanced course in 
HARDWARE RETAILING has been rewritten into one volume, contained 


‘ within one loose leaf binder. It should be ordered direct form 
the publisher for. $10.00 for each volume. 


ANALYSIS 
FOR 
” HARDWARE RETAILING 
rg er a eS 
JOB TRAINING: What the Assign. RELATED INFORMATION: What 


Worker Should Be Able To Do No. The Worker Should Know 


Techniques of Selling 


1. Take a Self-inventory 1 1. Personal qualifications of 
the salesman 
2. Evaluate customers 1 2. Variations among customers 
7 1 3. Improving your sales per~ 
_ sonality 
4. Sell related items 1 4. Importance of related seli- 
ing 
: 1 5. Customer motives for buy- 
| ing 
| 3 6. Give service information 1 6. Importance of product 
 .: to customers information 
as 1 7. Store services and their 
importance to sales 
1 8. Fonr attributes of a good 
| salesman 
9. Greet customers 1 9. Proper approach to the 
customer 
10. Direct customer to 
desired department 
1 11. Sales presentation planning 
1 12. Advantages of standard 
Sales presentation 
13. Demonstrate merchandise 1 13. Characteristics of a good 
demonstration 
14. Handle objections 1 14. Types of objections and 


s. . how to handle them 
: 15. Quote prices 
-_ 16. Close sale 1 16. Kinds of closing signais 
17. Weigh . material 
18. Figure scale prices 

19. Operate cash register 
20. Make change 
21. Wrap merchandise 

1 22. Quick service selling 

| 


Store Management and Record Keeping 


2 23. Reasons for keeping records 
24. Write sales ticket 2 24. Types of records of 
a original sale 

25. Compile cash register 

records and receipts 
26. Fill out daily balance 2 26. Importance of daily records 

report form of receipts and disburse- 

ments 


28. Post charge sales infor-~ 
mation 


Fi to 

4q 

a JOB TRAINING: What the Assign. RELATED INFORMATION: What 
| Worker Should Be Able To Do No.” the tworker Siould Know 

g 27. Write charge tickets 2 o oF. Types of charge sales 

= ae ss : records -~ 

at 

et 


2 29. Information required for 
= payroll ‘records 
| 30. Figure social security 

| 31. Figure witholding tax’ 

32. Make out payroll 


* = | 
ee 


budget selling 

41. Information required on 

merchandise control card 

42. Order merchandise 42. Requirements in wise buy~ 
ing 

43. Coding of merchandise 

44. Fixed expense items 

45. Variable expenses and 
their reduction 

46. Reduction of outside ex-= 
penses 


43. Mark merchandise in code 


a -records 
a 2 33. Methods of merchandise 
| control 
E 34. Inventory stock 2 34. Importance of store inven- 
= tory 
2 35. Meaning of margin and 
| mark-up 
| 36. Select item for special 2 36. Factors in choice of items 
Ei price for special sale prices 
2 37. Choosing quality lines of 
merchandise 
2 38. Relationship of stock turn~ 
over to store profit 
2 39. Kinds of credit sales and 
= , advantages of each 
i 40. Make a credit sale 2 40. The salesman’s part in 
| 2 
2 
2 
2 
2 
2 


47. Price hardware items 
2 48. Relationship of management 
to total store operation 
49. Ascertain store profit we 4 
or loss 


a de pcke DS sbhn WAREZ D hese FANE? Ee tes teil oa hig ren 3 Soe 
is lk Bs , hg ice 
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2 50. Departmentalizing in the 
hardware store 


Merchandising 


3 51. Development of hardware 
merchandisng 
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| | JOB TRAINING: What the _  " Assign. RELATED. INFORMATION: What 
| - Worke hould Be Able To Do __No. _the Worker Should Know 
‘3 3 52. Advantages of quick service 


type merchandising 


any a r a 


| 
L 3 53.° Significance of various 
| § types of store locations 
i a 54. Importance of store exter- 
| a iors 
| 3 55. Modernizing store fronts 
F : 3 56. Types of store windows 
; 57 Make a window display 3 57. Window display themes 
— 3 58. Principles of sales floor 
layout 
- | 59. Stock wall departments 3 59. Wall departments 
_ i 60. Stock display islands 3 60. Merchandising display 
| a , islands 
| 61. Make bins for hardware 3 61. Principles of binning 
: i merchandising : 
62. Clean and dust counters 3 62. Types of sales floor 
: ! and fixtures fixtures 
3 63. The advantages and uses 
: : of color in merchandising 
; 3 64. Proper store lighting .- 
: . 65. Clean and care for floor 3 65. Kinds of floors, advan~ 
: tages and care of each 
| ! 66. Receive and check ship- 
ments 
| 67. Inspect stock and report 3 67. Importance of reporting 
damages and sh~~tages damages and shortages 
| 68. Prepare.and attach price 
! markers 
: 69. Place stock in storeroom 3 69. Planning the stockroom 
| . shelves layout 
70. Dust stock 
| 7le Wash windows 
| 72¢ Dispose of trash 
a: 3 73. Types of manufacturer- 


provided dealer aids 


Promotion and Advertising 


I , | = 4 74. Importance of advertising 


| 75. Prepare an advertising 4 75. Budgeting and planning 
’ budget advertising 
| ; 76. Determine when and what 4 76. Purposes of advertisement 
a. to advertise 
77. Plan a special promotion 4 77. The why and when of special 


78. lake a showcard _ 
79. Plan and make a aisplay 


} Sale promotions and sales 


pb 


79. Advertising with displays 
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JOB TRAINING: What the Assign. RELATED INFORMATION: What 
Worker Should Be Able To Do No. the tiorker Should Know 
¢ 80. Prepare a newspaper . 4 80. Advantages of newspaper 
advertisement advertising 
81. Prepare a mailing list 4 81. Reasons for direct<by- 


Mail advertising 
82. Write advertising letter 
83. Compose 2dvertising hand- 
bill 


: POA Pe Ce TS 
oe eT - 


R4. Plan radio advertisement. 4 84. Advertising by radio and 
television 
4 85. Cooperative and group 
advertising 
# 86. Keep an advertising 4 86. Importance of measuring 
record the effectiveness of ad~ 
vertising 
| 
a Hardware 
87. Sell items of hardware 5 87. Techniques of selling and 


& merchandising hardware 
Ei 88. Advise customer on 5 88. Types of cabinet hardware 
Ei selection of hardware 

5 89. Kinds of locks 

6 90. Selection of door and 
window hardware 
| 6 91. Fasteners and theix uses 
6 92. Kinds of metals 

6 93. Types of metal finishes 


| Hand _ Tools 

| 94. Sell hand tools 7 #94. Kinds of axes and hammers 
F | 95. Explain characteristics 7 95. Bits and drilling tools 

, and functions of hand 

= tools 


7 96. Kinds and uses of various 
handsaws 

7 97. Types of rules and levels 

7 98. Kinds of holding tools 

7 99. Identification of other 

P common hand tools 

S 8 100. Types of pliers and 
wrenches ; 

8 101. Purposes and sizes of 
screwdrivers, chisels 

PG and punches . 

f 8 102. Advertising and selling 

hand tools 
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JOB TRAINING: “What: the Assign. RELATED INFORMATION: What 
Worker Should Be Able To Do No. The Worker Should Know 


Power Tools 


103. Sell power tools g 103. Hints on selling and mer- 
chandising power tools 
9 104. Function of portable power 
tools 
9 105. Function of stationary 
power tools 
9 106. Types of grinding wheels 
107. Rent a tool to a 9 107. Tips on operating a tool 
customer rental department 


Lawn, Garden, and Farm Tools 


108. Sell items from the lawn, 10 108. Techniques of selling 


garden and farm lawn, garden, and farm 
department tools 

109. Make recommendations on 10 109. Types of lawn and yard 
lawn, garden and farm tools 
tools 

i110. Prepare display for 10 110. Kinds of garden equipment 
lawn, garden and farm 
tools 


Ll lll. Techniques of selling lawn, 
garden, and farm tools 

ll 1212. Types of heavy farm tools 

ll 113. Wire screening and glass 
substitutes 

ll 114. Fencing, gates, and elec- 
tric fence controllers 


Sporting Goods 
115. Prepare a sporting goods 12 115. Tips on advertising 


display - ; sporting goods 
116. Sell sporting goods 12 116. Sporting goods sales 
techniques 


13 117. Items of hunting equipment 

13 118. Kinds of equipment for 
fishermen 

13 119. The appeal of outdoor 
cooking 


gg a a ee 
Recreational Equipment 
120. Sell recreational 14 120. Advertising, merchandis- 


equipment ing and selling recre- 
ational equipment 


F 14 


: A 
JOB TRAINING: . What - the. . Assign. RELATED INFORMATION: What 
Worker Should Be AbIe To Do No. The Worker Should Know 
|, 14 (121. Athletic equipment for 
E various sports 
Z ; : 14 122. Kinds of toys,:- games, etc. 
; Paint and Paint Sundries 
Et 
15 123. Kinds of finishing materia] 
15 124. What the salesman should 
7 A te know :about painting 
125. Sell paint ana-paine 16 125. The art of pleasing paint 
E | . Sundries — - _ customers 
: 126. Make a paint display 16 126, Paint advertising and ‘dis- 


.. «. play techniques 
| 16 127. Types of painting 
equipment: ~: 
a | | 16 128. Kinds of paint. department 
S sundries wey 
: he 


Electrical Fixtures and Supplies 


BG 17. 129. Types ofieiectbical fixe 
= tures and supplies 

| . a . 17 130. Kinds and sizes of light 
Ei bulbs 


7 131. sell électtical cimipe: 

* ment. ane supplies aay # 

| ‘Housewares 

5 | 132. Sell housewares 8 ##18 132.” Techniques of selling 
| ae ass housewares 

| 133. Advise customer on 18 133. Types of kitchen tools 
| housewares ~ " 

E | 


ae 18 134. Materials used’ in making 
wg it ns cooking utensils 
7 apd a . 19 135. Metal household furniture 


j 

| 19 136. cutting tools used in the 

1 home 

19 137. Miscellaneous household 
items 


Electrical Housewares and Gifts 


138. Prepare a display in 20 138%." ‘Advertising electrical 
the gift department housewares and gifts 
20 139. Valuable sales informa~- 
tion on electrical house- 
wares 
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OO LS SS 9 hr reese 
JOB TRAINING: What the Assign. RELATED INFORMATION: What 
Worker Should Be Able To Do No. The Worker Should Know 


SS en ae 


20 140. Product knowledge of 
weather instruments and 


clocks 
141. Sell electrical house- 20 141. Technicu:s of selling 
wares elect7.1zce¢1 housewares 
142. Sell giftwares 20 142. Techniques of selling 
giftware 


Cleaning and Laundry Supplies 


143. Sell cleaning and 21 143. Advertising and selling 
laundry supplies cleaning and laundry 
supplies 


21 144. Cleaning supply information 
21 145. Kinds of brooms and brushes 
21 146. Floor maintenance and 
furniture care 
21 147. Helpful hints for clean- 
up time 


Plumbing, Heating and Building Materials 


148. Sell plumbing, heating 22: °148. Merchandising and selling 
and building materials plumbing, heating, and 

building materials 

22 149. Kinds of plumbing tools 

22 150. Types of plumbing repairs 
and accessories 

22 151. Heating information 

23 152. Aluminum and its growth 
in the do-it-yourself 
market 

23 153. Kinds of building 
materials 

23 154. Types of floor coverings 


apis ee 
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Assignment Covering 


- Sheet No, 1 ro. SF Rao: Units 1-22 


'” SALESMANSHIP 


If you, as a sales trainee, are to become an effective hardware 
salesperson, it will be necessary for you to fully understand the com- 
ponents of any selling situation you might possibly be confronted with. 
You will benefit both your store and yourself by studying and putting 
into practice the sales techniques portrayed in this assignment. 


3. studying the material on hardware Salesmanship you will learn 
that desirable peraonal qualities a salesman should possess and how 
he can best utilize these qualities to make sales, While working this 
assignuent you should Negi tO realize how essential it is for a sales- 
man to be well versed. in hardware merchandise information and how this 
knowledge can be effectively demonstrated to the prospective buyer. 
The climax of this assignnent is the analysis of the customer; how to 
discover his wants.and needs, and the techniques involved in serving 
him. Study the material. presented.in this assignment, practice the 
techniques that are presented, and yor should begin to master the mer- 
chandising techniques neceSsary to making a good sales record, along 
with a long list of satisfied customers, 


This assignment will point out many sales techniques that have 
worked well for other salespeople. ‘Many variations of the sales 
situation itself are discussed. , This lesson is designed to help you 
become more acquainted with: (a) yoursels as a salesperson; (b) your 
customer as a buyer; {(c) the product you are selling: and (d) customer 
motives for buying. 


‘Assignment: 


1. Read the reference listed below. 

2. Objectively analyze your own personality and knowledge 
of salesmanship. Ina paper not exceeding three pages, 
identify four of your major weaknesses and list steps 
which you will take to correct and strengthen them. 

At the end of. one month, turn in a one page report to your 
your coordinator evaluating your progress? attach an a 
additional page or two outlining four problem areas and 
corrective steps which you will work on over the next 

four weeks. Continue these monthly papers for the ~" 
entire length of the course, 

3. Answex the questions below and turn in this assignment 
by » 


Refer nce: 
A. ACHR, "Salesmanship," pp. 17-32. 


17 
Questions: 


True-False 


Directions: The following statements are cither true or false, I 
the statement is true, draw a circle around the letter "T," If it 
is false, draw a circle around the letter “F." 


T PF 1. Almost all the experts state that salesmanship is not 
needed in this cra of mass merchandising. 


T F 2. ° Salesmanship in independent retail hardware stores is just 
about the same as it was thirty years ago. 


T F 3. Modern hardware retailing requires only attractive CGisplays 
coupled with guick processing at the check out counter. 


T F 4, Most infizpende: ~ hardware stores cannot compete pricewise 
with disccevnt and mass merchandising chain stores. 


T F 5. Many of today's customers differ from the customers of years 
ago in that present customers possess little knowledge 
about the product they wish to buy. 


T F 6. Good salesmanship is especially effective on high priced 
merchandise as opposed to incidental, inexpensive, or 
impulse purchases, 


ry} 
ty 
~ 
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_Most star salesmen are not born that way. but develop their 
talents through training. 


T F 8. Salesmen with pleasant personalities should continually 
strive to develop and improve them still more. 


T F 9, Saleswork is generally considered to be relatively easy 
work by most successful salesmen. 


T F 10. A salesman who is enthused with his work and his merchan- 
dise can make this apparent to the customer with a charming 
smile and pleasant voice. 


T F 11. Poor scheduling of work leads to hurried, pressured, and 
harassed salesmen, 


T F 12. Formal schooling is unimportant in saleswork as practical 
sales experience is the best teacher. 


a T F 13. Practice makes perfect only if the techniques to be master- 
ed are repeated correctly with a constant desire to 
eliminate errors. 


T F 14. John Wilson of the National Cash Register Company attributes 
his success as a salesman to his natural sales ability. 


: T F 15, It is more difficult for a salesman to obtain product 
a knowledge than it was in the past. 
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16, 


17. 


18, 


19. 


20. 


21. 


22.6 


23. 


26. 


27. 


28. 


29. 


30. 


31. . 


32% 


Many manufacturers spend thousands of dollars in research 
to learn what factors iniluence people to buy. 

Even expert salesmen must devote regular study time to keep 
up~to~date on merchancise knovledge, 


Customers would rather listen to facts about a product 


than simply see it operate, 


Common features of a product should be played up and 
exclusive ones downstaged during demonstrations, 


Ordinarily it is best not to have the customer take part 
in a. demonstration, 


General customers are interested in hearing about the pro-~ 
duct‘s utility, service, satisfaction, economy and beauty; 
while contractors’and business customers are more interested 
in profits, quality, consumer denand and satisfied customers 


As applied to merchandise,” features and benefits are 
synonymous terms. : 


Because customex needs can be categorized into several 
major areas, it is possible to present. any one specific 
item to all customers in the same manner. 


Most “lookers" axe easily recognized by the salesman and 
therefore can be ignored in favor of the “bhyers. : 


One of the best customer greetings, though somewhat old, 
is the traditional, "May I help you?" 


Lookers who have nothing specific in mind should be en-~ 
couraged to pursue some specific area, such as lady lookers 
to the kitchenware or to some special display or sale iten, 


It is best to. stay with ‘laokers constantly so as to be 
able to explain the benefits of any item in which the 
customer may become interested. 


Generally speaking, the lower the price of the merchandise, 
the less need there is tor a salesman. 


It is generally true that the average customer wants the 
lowest priced item he can fine, 


A salesman who believes in the high quality of his products 
radiates his confidence to his customer. 


Cheap products sold by other businesses should be pointed 
out and criticizea when discussing the benefits of high 
quality merchandise, 


Quality products go hand-in-hand with quality service. 
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T F 33. A tenable assumptjion:is that if a ‘customer needs something, 
he will always realize it and make the purchase, 


T F 34, Customer objections should be Gul ely: counteracted or 
ignored, 


Tt F 35. Objections are hinderences which sometimes exist and 
should be avoided at all costs »y the salesman. 


T F 36. Objections can give valuable information to the salesman 
for closing the sale. 


T F 37. It is an acceptable practice to prod a customer into buying 
by asking him to make a choice between two models of the 
item. 


T F 38. It is generally not wise to contact a customer following 
the sale of a major item since correcting any complaints 
and dissatisfactions can add considerable expense to the 
stoze's overhead, 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. A lot of the modern hardware store's merchandise is 
before the customer enters the store. 


2. The two greatest advantages that a hardware store .can capitalize 
on over other retail outlets are good and good 


e “ 


pa 3. A basic principle that salesmen should capitalize upon is that, 
eo "people buy from people they Pi 


4, Only a few of the - to 
items normally carried in a hardware store are 
by advertising, 


5. The success of a retail store is in che hands of its salesmen 
because “Customers buy from 
salesmen." 


G. Some sales authorities estimate that per cent of retail 
selling is accomplished by per cent of the salesmen. 


a 7. A salesman should always be - as this will be trans- 
. mitted to his customer and an customer is a 
buying customer. 


8. The progressive salesman must first acquire a thorough knowledge 
| a of the basic fundamentals of salesmanship and then put these 
: fundamentals into 


When a sales effort falls through, che salesman should 


what he did wrong anc make concent. ated efforts 
to correct his nistakes. 


A systematic learning Cevice useful for improving salesmanship = 


isa o£ important points upon 
which to work for perfection, 


It is imperative for the salesman to know what products his 
store handles and exactly they are 


A demonstration should be so every point will be 


portrayed in an effective, dynamic manner to hold and attract 
the customer's attention. 


Successful demonstrations should crcate customer 
ain the product. 


Complete the following axiom: "Customers buy the __ 
they will gain from using, owning, or giving the product." 


15. A customer may be Gcfined as a person who is willing to 
his for products on sale. 


cure heat a ay eee Pun Bina 
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16. Merchandise should be discussed, and demonstrated from the 


ee eee 


viewpoint. 
3 17. The salesman makes a sale when he is able to point out why a 
F| thing will satisfy a need for 
2 a prospect at a time. 


18. The salesman convinces the prospective customer to buy by turning 
a into a B 

t 
i 19, It is imperative for zndependent hardware retailers to emphasize 


, and offer more to every custo- 
= mer for their money i= they are going to successfully compete 
E | with mass merchandisers and discount houses, 
= 


20. Common major objections should be anticipated, brought up and 
answered che raises them. 


21. Customer objections should be rephrased into the form of a 
and then turned into a reason for buying. 


eee eee 


22. A salesman can increasc his sales to per cent 
by making a continuous of why a customer 
bought or didn't buy. 


N 
am 


Listing .. 


Directions: Uist the items called for in each of the following. 
Select your answers carefully.-- 


1. List five qualities which contribttc to a successful sales - 


personality. | 

(a) | (Dy 
(B) (E) 

(c) | 


2. List the two kinds of customers who come into hardware stores-~ 
what he wants in the way of service. 


(A) 


(B) 


3. List five reasons why customers will purchase a product. 
(A) 
(B) 
(Cc) 
(D) 


4, List four sample greetings which are acceptable and effective. 
(A) 
(B) 

' ) (Cc) 

(D) 


5. List the two essential keys points to quality selling. 


{A) 


(B) 
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(B) 


(c) 


(D) 
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Assignment Covering 
Sheet No, 2 Units 23-50 


MANAGEMENT 


Controlling the e: xpensos oi the store, along with well-planned 
merchandise buying, is very important to your store if it is to maine 
tain a profitable operation, This is a fundamental responsibility 
of store management. Upon management falls the responsibility for 
setting the selling price of qoods. Management sets the policies of 
credit sales and other store services designed to increase profits, 
The salesman who understands the problems of management can better 
serve the store and help to increase profits. Increased profits for 
the store can mean more take-home pay for employees. 


You, as a salesperson, will have an opportunity to assist manage~ 
ment in planning the operation of the store. You can help through the 
keeping of accurate records and inventories. As an employee embarking 
upon a career in hardware retailing, you should be interested in the 
managerial processes involved in your newly chosen occupational field. 
In fact, if you expect to advance to a responsible and well paying 
position, it will be an absolute necessity to be well grounded in the 
employee~employer aspects of hardware management, 


This assignment will give you. the opportunity to gain a good bit 
ox basic management knowledge. It should help you to better under- 
stand the tools of management. You should become aware of how you 


might develop your talents so that xo" will be eligible for promotion 
when openings occur. 


Assiannent: 


lL, Read the reference listed below. 

2. Your reference bool: on page 11 states that. school text~ 
books often leave the wrong impression in the student's 
mind regarding profits, It specifically notes the ex- 
ample that school texts imply that the difference between 
cost price and selling price is all profit. Examine five 
different retailing texts and five general mathematics 
books used in your school to see if this statement is 
true. Write and turn in to your coordinator a report of 
your investigation giving bibliographical data of the 
books you surveyed, your findings, and your conclusions. 

3. Answer the questions below and turn in this assignment 
by 


A. ACHR, "Management," pp; 1-18. 


_—~— 
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Questions: 
True-False 


Directions: The fo.towing Statements are either true or false. If 
the statement is truer draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 


! T F 1. Trade unions were Organized to correct the abuses of labor 
by management. 


T F 2. The abuses of labor by management in the early 1900's 
- and the unscrupulous actions of many labor unions at the 
present time are due to the misuse of power. 


T F 3. Recent technological improvements have lessened the im- 
portance and the complexity of the management process. 
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tT F 4. The amount of local, state and Federal taxes that are paid 
depend upon, in part, the nature of the business. 


T F 5. fhe degree to which a boss successfully solves his problems, 
though directly affecting himself, have little or no impact 
upon his employees. 


ee D 


6. Some employees feel there is no need to study management. 


| 
ry 


T F 7. Employees who are given departmental responsibilities some~ 
times feel that overall management decisions are not within 
their scope. 


T F 8. The assignment of new duties or jobs to an employee usually 
indicates that the manager is displeased with him and wishes 
to harrass the employee into quitting. 


T F 9. A good way to develop management ability is to develop the 
capabilities of a good employee. 


10. Employees are important to management in that the former 
reflect the store image either good or bad, to the customer. 


T F ll. Regardless of their ability, most new employees repres nt 
a loss to the business during the initial period of 
employment. 


T F 12. All good salespeople have about the same degree of 
efficiency. 
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= T F 13. An employee should exhibit self-centeredness and confidence, 
= keeping in mind that it takes more than just doing your job 
to improve your position. 


i T F 14. You should always work to perfect your talents regardless 
j of your future plans. 
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F 15. A switch from employee Status to managerial positions is 
usually accompanied with a complete change of viewpoint. 


F 16. Regarding profits, in the minds of some people there pre- 
sently seems to be somewhat of a trend toward a “something 
for nothing attitude." 


F 17. The major reason’ for successful farming in this country as 
opposed to the rather dismal results of Communist countries 
is due to our rich soil and excellent climatic conditions. 


T F 18. The cost of mavonsadise paid to the EES is paid out 
of net sales. 


T F 19. Salaries, taxes and other expenses are paid out of net 
earnings. 


T F 20. An increase in a salesman's daily gross sales record will 
result in a higher margin, more store profit and an increased 
chance of a promotion and salary increase. 


in fact, contribute toward driving other customers away from 
your store. 


T F 22. Ignoring assignments and losing or damaging merchandise may 
result in such a decrease in profits that the employee will 
lose his job. ; 


T F 23. Generally efsiciency is viewed alike " both employer and 
employee. 


T F 24. Adverse discussion of management should be avoided by 
employees as it builds up a negative atti tude which may 
influence his saleswork. 


| T F 21. Dissatisfied customers undoubtedly will not return and may, 


T PF 25. Engaging in lengthy time consuming conversations is just as 
dishonest as taking money from the till. 


T F 26. Most firms pay all or part of the cost. of various kinds 
of insurance for emp toyess « 


Completion 


| 
Directions: Fill in the blank(s) in each statement with the word(s) 
- required to complete the sentence correctly. 


1. The term was used at the turn of 
the century to denote the abuses of labor by management. 


2. Labor and management are both essential with labor supplying 
and usage of tools and management providing 
the and tools for the job. 


' 
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ll. 


12. 


13. 


14, 


15. 


A major cause for failure of independent hardware retail stores 
is ° 


The portion of the average hardware stores total operating 
expenses devoted to payroll expense is about per cent. 


Some types of businesses must pay Federal taxes as high as 
per cent of their total yearly profits. 


Some of the erroneous viewpoints held by both management and 
Labor are the result of opinions. 


Even beginning employees should have a knowledge of management 
responsibilities as there is a direct relationship between this 
knowledge and future —__ue 


The manager of a hardware store makes job assignments according 
to a careful evaluation of the and 
of his employees. 


A good way to gain experience to lead to promotions and management 
positions is through training and undertaking new ° 


The difference between the cost of an item and its selling price 
is defined as the gross or is sometimes called 


It has been proven that over 
store purchases are impulse sales. 


Per cent Of all hardware 


The cost to store a hundred dollars worth o£ goods which does 
not move averages about dollars per year. 


Payroll deductions for tax purposes generally range from 
to «sper cent of total earnings. 


For $1.00 per year you can subscribe to the 
trade magazine. 


Of the three categories of people described in your text, star 
Sales people should be in the group which 


> 


_ fisting 


Directions: ist the items called for in each of the following. 
Select your answers carefully. 


1. List six erroneous views of management which are often held by 
employees .«. 


(A) 


(F) 


(A) (E) 

OB a 8 ee, EP) a Si 
(c) {G) ae ee 
Yd 


= 2. ist seven items which portray the owners view of management. 
| A. - 3 

| 

| 


3e List four attributes upon which your employer is likely to judge 
your efficiency. 


(A) (c) 
(3) (D) 


4. List items which make up, fron managements viewpoint, an 
employee’s salary. 


| 
: (AY) 
| (B) (F) 


(c) (G) 
(D) 
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List four ways in which store managers may undertake to increase 
employee efficiency. 


(A) 
(B) 
(Cc) . 
(D) 
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MERCHANDISING 


“Merchandising” may be described aS the act Of utilizing all 
available store space and every piece of merchandise in the store for 
the most effective display for all of the seasons of the year. It is 
from this viewpoint that this assignrent approaches hardware merchan- 
dising. 


-A study of the development of hardware merchandising will show 
the progress that has been made through the years. Information such 
aS this enables the hardware store owner to evaluate his merchandising 
techniques and keep them up to date. Only by use of modern devices 
and techniques can the hardware retailer expect to stay in competition 
and expect to make a profit. When the prospective customer enters 
your store, he should be able to locate the department he wants. The 
genera. atmoshpere of the store should be pleasant with the merchandise 
arranged in a pleasing, eye-catching manner. 


This aSsignment is designed to make you, the student, aware of 
the fundamentals of store layout, to show you appealing and efficient 
ways to effectively “merchandise” your merchandise. You will study 
factors that should be considered when planning a store layout; 
techniques in using color, lighting, motion, close~out items and 
Similar display ideas; methods for constructing window displays, and 
factors that should be considered in the efficient utilization of 
display materials furnished by merchandise manufacturers. 


Assignment: 


1. Read the reference listed below. . 

2. Make a scale floor plan of your hardware store showing 
fixture, gondola, check out, door storage, window, and 
departmental locations. Then, using the deta gleaned 
from the reading assignment, evaluate the floor plan. 
Make another plan Showing any changes which you believe 
should be made to make merchandising more effective. 
Write a justification for each suggested change. Submit 
both the plan and the justification first to your 
employer for his comments and then to your coordinator. 

3- Answer the questions below and turn in this assignment 
by ms ee tees, 


Reference: 


A. ACHR, “Merchandising,” pp. 1-24, 
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Questions: 


True~False 


Directions: The following statements are either true or false. If 
the statement is true, draw'a circle around the Iectter "T." If it 
is false, draw a circle around the letter "F,” 


T F 1. The interior of a hardwa.e store should be arranged to con- 
form to the customer's shopping habits. 


T F 2. Mérchdndise stacked in the isle can result in lost sales as 
‘ Lt restricts customer mobility to other merchandise in the 
store. 


T F 3. Modern housewives pay little attention to the arrangement. 
Or appearance of the hardware store as long as quality goods 
are displayed. 


T F 4. Employees should be encouraged to try out new merchandising 
procedures and techniques even if the management is 
skeptical. 


T F 5. Most hardware aes toate are lookers and do soe have a 
definite clear-cut need in mind. 


T F 6. Bulk and service items - showld always be displayed Shove 
: the minimum height used for impulse items. 


T F 7. Merchandise displayed along the wall should never be 
Placed at a height exceeding six feet. 


T F 8. The floor plan shown in your text is meant tc be a general 

guide and not an ideal pian to be adopted by all hardware 
-stores. 

T F 9. It doesn't seem to make too much difference if ladies' 
impulse items are displayed on the left or right hand of 
the store. 


T F 10. Although items ef interest to men are usually located in 
different departments from ladies’ interest items,. tests 
have proven that sales will rise if the items are on mixed 
display. 


T F il. Impulse items are generally the same for customers who 
come in to pay bills and those who are electricians or 
plumers. 


T F 12. Though sales may go up if departments are shifted about as 
the seasons change, the cost of moving the merchandise more 
than eats up any additional sales due to the move. 


T F 13. It is not necessary to have the store's better known items 
of merchandise on display. 
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Th, T FP 14. The N R H A's Basic Stock List and Merchandising 
2 Arrangement is useful only for ordering stock. 


T F 15. Items which are not marked may cause lost sales because 
customers uSsualiy imagine the price aS being higher than 
the actual retail value. z 


T F 16. Unmarked items are frequently sold at a price below the 
actual replacement cost of the item. 


T F 17. Unsightly ceilings may be disguised by Painting them a 
light color. 


T F 18. Generally all displays received from manufacturers have 
been tested for customer appeal and therefore. should be 
used by the hardware retailer. 


T F 19. ftiodern retailing has little or no use for display windows. 


T F 20. An advantage to the modern visual front windows where the 
whole store is on display is that they do not require 
attention. 


T F 21. Gondolas should not be used in visual display windows. 


T F 22. Despite modern merchandising and mass advertising, window 
space is still very. valuable for displaying products. 


T F 23. Fixtures are designed primarily to provide shelf storage 
space for the merchandise. 


T F 24. Items lost through theft from open displays are less 
costly than lost sales due to merchandise under the cauhiies 
or in glass showcases. 


T F 25. A tax credit allowance of 7 per cent can be taken the 
first year that modern fixtures are installed in a store. 


T F -26. Good hardware fixtures should be designed BPEereTcaeey.: to 
display hardware merchandise. 


T F 27. Fixtures should be purchased from merchandisers who know 
hardware retailing. 


T F 28. A store that undertakes a do-it-yourself fixture installation 
can loose money if customer confusion is created over a 
long period of time. 


T F 29. Do-wit: yourself fixture installations may lack flexibis_cy 
and appearance « : 


T F 30. Surplus stock which can't be placed on the fixture should 
be stored in the back room. 


oer [aPTer 
weet ererrer tes: 


ee. 
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31. Gondolas and Sidewall displays made available to the 
retailer by merchandise manufacturers should always be 
taken advantage of because they usually are offered at or 
beiow cost. 


32. Many manufacturers design either or both of their shipping 
and inner cartons for display purposes. 


33. Display kits supplied by manufacturers are specialized and 
have no re-use value. 


34. Prepackaged merchandise is handy and saves wrapping time 
but have very little or no display value. 


35. Printed materials have a rather potent value in hardware 
retailing. 


conpletion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. 


2. 
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10. 


The one purpose of the interior of a retail hardware store is to 
effectively. 


The responsibility for the overall merchandise arrangement of 
the store rests with the ° 


Gondola~type display fixtures should not exceed ____——srnccheess 
in overall height so that other departments can easily be seen. 


Impulse merchandise should be displayed between ______—s inches 
and inches, 


Bulk and service merchandise may be displayed 
the standard inch minimum height for impulse items. 


Wall fixtures should not exceed feet in height though 
displays may extend to the ceiling in some de~- 


partments. 
Impulse items are placed at the of the store. 


Most hardware retailers display ladies’ impulse items on the 
side of the store. 


The rear wall of a store is most effective when the entrance of 
the store is locazed at the of the store. 


The heaviest travel is usually around the 
and would thus be an ideal location to qiepiay 
items. 
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1ll.q Except in large stores;".it is genérally the task of the | 
to keep the merchandise clean. 


12. The name of the booklet published ay the National. Retail Hardware 
Association dealing with the display of merchandise is called 
ane ° | 


13. Store ais les should range in.width from. 7 to _—_—— inches. 


14. Slow moving merchandise can be turned into Profitable traffic 
builders -by advertising them as "- _ ———— 


15. Stores oan complex and confusing layouts. should have permanent 
= to direct ° 


16. Displays may be effectively lighted with __.—— 
a ——— and e 


17.. Long narrow stores may ‘be given an illusion. of width by painting 
- ** the’ side walls a color and the rear walla. 
une color. 


18. The use of mirrors to make displays seem larger is especially 
effective for or merchandise. 


19. Mass displays are useful in building future sales becaues their 
impact on the customer ‘has a high z value. 


20. Many useful tips for displaying merchandise are contained in the 
“ section of the 
trade magazine. 


21. Window displays formerly were used to show items 
to attract and customers who usually were quite 
familiar with the store. - 


22. Many modern hardware stores utilize the entire 
of the store to attract _ traffic. 


230 A Sigeea display window that is eonwartad: by removing atthe: Part 
or all of the back is called an as 
display window. ~ . 


24. Merchandising requires certain display heights, lighting effects 
- and flexibility which are obtained through the use of ~<.. 


25. Merchandise which does not sell costs the store about 
dollars.per year per thousand just for storage. 


26. The cost to install moder merchandise fixtures for an average 
size hardware store range from to dollars. 


The average life of a hardware fixture is _ years. 


If the average minimum cost to install hardware fixtures are 
amortized over the average life df the fixtures, the cost of the 
fixtures will be or dollars per day. 


Wide stores may obtain convenient surplus item storage space by 
placing their wall fixtures feet from the wall with 
access aisles located every to _ feet. 


| 30. The nation’s hardware manufacturers spend about 
dollars. annually for displays and point~of-sale materials. 


31. Special unit displays generally are very and 
yield a maximum for a minimum of 


Matching 


Directions: In the left hand columm is a list of hardware departments. 
The right hand column contains colors recommended for various hardware 
= departments. Match the colors to the department by placing the letter 
= of the color in the blank at the left of the appropriate term. 


: _.. i. Builders’ hardware A. Burgundy 
—— 2+ Carpenter's tools Be. Rose 
i _.-«s«-«-33e«=— Cleaning supplies C. Yellow or green 
| _...-« 4e ~«=Garden tools D. Green 
__—s-«d5w-s ss Gi Ftware E. Blue 
: _... «6. +~=Housewares FE. Yellow 
_.._. -7- Sporting goods Ge Biue or green 
| Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. List the two general catagories into which most hardware items 
can be grouped and give four examples of eachse 


{A) (B) 
OU = te (Z) 
a a (2} 
(3)... (3) 


(4) " F (4) __ ee ee 


uw 


5 


2. Where are service items placed in the hardware store 9.0 why are 
they placed there? 


Where: 


Why : 
(A) 
(B) 


3. List five factors that must be considered when locating departments 
within a store. 


(A) - .. | 
(B) c 


(Cc) 
(D) 
“(By 


4. List six items which must be determined before. choosing the best 
window treatment. 


(a) 
(B) 
(c) 
(D) 
(E) 
(F) 
5. What are the characteristics of a good fixture arrangement? 
(A) 
(B) 
(c) 
(D) 


ee ee 


rai 
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6. List the eleven basic rules for maintéining valuable window 
displays. 


(A) 
(B) 
(c) 
(7) 
(E) 
(F) 
(G) 
(H) 
(I) 
(3) 
(K) 
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PROMOTION AND ADVERTISING 


It takes more than quality merchandise, good management personnel 
and a trained sales staff to make a retail hardware store a going con~ 
cern == customers are needed “to purchase your wares." But how does 
the customer know about your store and the products within its walls 
offered for sale? Constant advertising and sales promotional activi~ 
ties are needed to keep the public informed of what you have for sale. 


The advertising and promotional activities of a store must be very 
carefully formulated, for the carrying out of these activities will 
be one of the strongest, most powerful influences on the general 
public's impression of the store's personality. The growth--~sometimes, 
even the survival--of any store may wltimately depend on effective 
advertising and promotion. Advertising and promotional activities in 
almost every conceivable form make up today's message to the buying 
public. Any person employed in business today needs a basic knowledge 
of advertising. To be effective, advertising and sales promotion must 
be well planned and tied in with the total selling process of the store. 
pea te advertising pays while advertising without planning is 
costly. 


This lesson is meant to introduce advertising and sales promo- 
tion fundamentals essential to the novice hardware man. This assign- 
ment should give the student a working knowledge of the importance of 
advertising, local and national aspects of hardware promotion, co-op 
funds and their place in modern hardware retailing, and the philoso- 
phy and methodology of promotional activities. 


Assignment: 


1. Read the reference listed below. 

2. Make a list of the manufacturers, wholesalers and associations 
with which your store is engaged in co-op advertising programs. 
Ascertain what products your store carries which are adver- 
tised by this means. Conclude your written report by showing 
how you can turn this information into use when making face- 
to-face customer sales. 

3. Compose a second list of the different advertising media which 
your store utilizes. In light of your reference readings, 
examine the list to pinpoint strong and weak areas. Report 
your findings in a 2-3 page report along with suggested 
changes in the store's master advertising plan. Turn in 
the paper to your coordinator for his suggestions, revise 
the paper if necessary, and then show and discuss your: 
report with your employer. 

4. Answer the questions below and turn in this assignment by 


Reference: 


A. ACHR, "Promotion and Advertising," pp. 1-36. 
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Questions: 


True~False 


ge estat 


wo enemewewe 6 


Directions: The following statements are either true or false. If 
; the statement is true, draw a circle around the letter "Te" JE LE: is 
= Rens draw a jesecte around the letter "F." 


TF tag It is normal for a hardware store to have a steady loss of 
‘customers. 


T F a Each and every ad should have a very specific goal. 


ahs 
etree ereens oe 


YT 2 3.- It is best to hand over all advertising in the form of 
long-range plans to the local newspaper. 


a T FF. 4. " National advertising can be very valuable if the retailer 
"ties in* his store at the local level. 


7 T F 5. Ads aswignea to sell specific items of merchandise should 
milo be slanted. toward long-range appeal. 


“7 'P 6. Items featured in ads should be displayed along with 
related merchandise. 


: fT F 7. Perhaps the best manner in which you can utilize the step-up 
- Sales method is to possess a complete product knowledge of 
your. department or store. 


| T F 8. Institutional ads are effective only if ‘the store lives 
7 up to the image-it' wishes to portray. 


Bs T F 9. Advertising programs should be continuously designed, tested, 
= and remodeled to find the most effective methods for a 
B pesticulae store in its pareseura®, area. 


T FPF 10s. Dead-.stock - can be effectively bake ets to sell it to the 
customer. : . 


=. -? PF ll. Rice ie saa he eimely truthful and emphasize quality. 


T F 12.. The emphasis of ads should not ‘be’ teo heavy on cheap product 
leaders since you can't say many’ good nee about low 
iguatery merchandise.’ 
. of ye <2 Ft . 2 . 
T F 13. All- ‘ads. should emphasize price ‘which in turn should project 
the store image‘ “as a high priced ‘outlet. 


T F 14. Newspaper ads should never be crowded as customers often 
"don't: get: the message." 


T F 15. The ad copy and layout usually should be simple and plain 
with an emphasis on current, up-to-date merchandise. 
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T F 16. Many stores fail to fully capitalize on such items as credit 
purchases ‘and delivery services in their advertising. 


T F 27. The amount of money spent for advertising should be spread 
out evenly throughout the year. 


T F 18. Co-op funds distributed through wholesalers have conditions 
tied to them to. make them undesirable to independent hard- 
ware retailers. 


T F 129. An advantage of the NRHA co-op: advertising program is its 
‘proported lack of red tape and fast repayment of funds. 


T F 20. Manufacturers are more interested in what happens to their 
product after it leaves their hands than they were formerly. 


T F 21. A retailer's reputation can be built up by selling well- 
known quality brands. 


T F 22. Costs per exposures of ads in national magazines are quite 
cheap and reasonable. 


T F 23. Your text claims that good national advertising lowers 
distribution costs, creates new markets and adds jobs. 


T F 24. Independent, chain, and syndicate hardware retailers cannot 
pay the high cost for individual national advertisements. 


T F 25. Modern communications have brought national advertising to 
every town, village, community and remote rural areas. 


T F 26. National advertising helps to sell items which are not 
usually considered as being “presold." 


T F 27. ‘Though expensive, the large circulation of large city news- 
papers make them especially valuable as an advertising 
media for independant retailers. 


T F 28. The "free" circulation type of paper is not effective for 
independent hardware advertisements. 


T F 29. An occasional change-of-pace by advertising in the 
Classified ad column is often effective. 


T F 30. Radio advertising in areas where there is good newspaper 
coverage is of little value. 


T F 31. For best results, radio ads should be on a constantly 
changing time schedule. 


T F 32. Retailers should not advertise on FM stations because the 
audience is too small for the cost involved. 


ees ee ernie ok 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


vee 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


Under no circumstance should the retailer make the mistake 
of relating his radio promotions to his newspaper ads. 


Retailers make very little use of billvoards as an adver= 
tising media. 


All advertising methods must be tried and evaluated before 
an errectiy consistent master advertising pattern is set 
up by ey one retailer. 


Manufacturers believe co-: p advertising is the most effec- 
tive method for stimulating sales at the local level. 


Small independent hardware retailers do not get their Saxe 
share Of co-op funds. 


Comop funds are included in the cost of the product to the 
dealer. 


Menufacturers are quite satisfied in how their co-op funds 
are used. 


There are a great many hardware czsters who co not know 
that co-op funds are available. 


Some people feel that co~op advertising is not worth the 
red tape involved in the normal rebate methods 


Manufacturers are doing little to correct the problems 
‘involved with co-op advertising. 


The co-op program of the NRHA rebates the retaile~ 25% of 
the local advertising rate. 


All mats han...ed by the NRHA co-op program are furnished 
by the manufacturers. 


Under the NRHA co-op program, the retailer is required to 
send in a tear sheet of the ad along with the paid adver- 
tising invoice to eliminate the possibility of cheating. 


The NRHA co-op program ‘s intended to replace present 
manufacturer and wholesale co-op programs. 


Free news items about the hardware store or its personnel 
are valuable advertising for creating a desirable store 
image. 


A retailer should make it a point to dig up items so as 
to build his reputation as a publicity seeker with the news 
media. 


Departmental promotions are easier and less expensive 
than store promotions, 


hee eee ee aS 


ee +. eat ee wee 
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tT F 50. ‘The best person to evaluate the effectiveness of a store 


is the customer. 


Completion 


Directions: Fiil in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


i. 


2. 


li. 


12. 


13. 


Advertising may be defined as all other than 
personal salesmanship which help to motivate a sale. 


A store which is little known or has a poor service reputation may 
drive customers to firms when engaging in 

advertising to create desire on the part of the 
customer. , 


The pooled effort of most of the area retailers in advertising 
such as “Dollar Day" is a type of advertising 
and is most effective if used only or 

a year. 


An excellent example of advertising to sell specific merchandise 
items is the annual sale. 


Your text notes the advertising consists of three basic ingredi-~ 
ents, the , the and the 


It is imperative to have adequate stock of 
items which are featured in ads. 


Consumer interest can be built by advertising groups of nierchan- 
dise in related ° 


An advertising schedule should be set up on a 
basis. 


Written copy should be aimed or addressed to a select 
group. 


Copy should always be but the store 
should remain the same to build customer identification and ad 
retention. 


Hardware manufacturers spend approximately dollars 
each spring to advertise P 


Wholesalers tie-in to the manufacturers spring advertising. — 
campaign by printing circulars with the " 
* theme. 


The average amount of money devoted to advertising is about 
per cent of gross sales. 


14, The NRHA has a co-op advertising kitty of over. : dollars. 


{ 

j 
| 15. Despite modern ddvertising, it is estimated that there are over 
| items in the average hardware store which are not 
: 
I 


; presold. 


16. Advertisements in issues of such nationally known magazines as the 
often cost as much 


as dollars. 


| 17. Independent hardware retailers can afford advertising on a 
| regional basis by joining advertising plans. 
i 


18. About per cent of the merchandise handled in the 
hardware store is not presold. , 


= 19. The most effective’ advertising medium is at the 
level. 


20. All retailers should all cf his local ads, along 
with an evaluation of its _ ° “ 


2 
SOPs eT re a 
eater tek te 


21. One of the most effeetive ecatacoroatens on which to schedule ads 

-* “is the. we program. 

22. he most common type of hardware circular is a multi-colored 
wholesale of to . pages. 


23. A popular circular is the toy and gift of 
to pages which often contain reduced 


price 


24. The retailer must have a 
in order to make direct mail promotions pay off. 


25. Box holder mailing has a rather readership level. 


26. Inequity creeps into the use of co-op advertising funds when 
keep the funds as a rebate. 


27. Sometimes retailers cheat manufacturers out of co-op funds by 
billing or by printing papers. 


28. Retailers receive about per cent of the printing cost 
for running a manufacturers co-op mat. 


29. Possible cheating on the part of suppliers is eliminated in the 
as they are not 


‘ is ’ 
eT et Suice i skh PET SRN TTR RTT Ay lr me ‘i : 
Siena ton eettteieinetetatameded deatienatt iene nateaneninaetoerrem eeeee ree | Sn e a an 


involved in the system. POG 


30. A retailec should be cautious “not to overdo his efforts in obtain- 
ing “news releases.and incur customer 


Sis 


32. 


33. 


34. 


- Your text défines promotion as ais 2 effort which 


encourages buying by 


The final responsibility. for planning the usual one or two yearly 
promotional programs rests with the ° 


The NRHA publishes a brochure useful in planning promotions 
entitled 


Good promotions depend on the -. of the. efforts 
Of the manufacturer, wholesaler and retailer to make the maximum 
use of national, regional and iccal advertising. 


A promotion requires that sufficient merchandise is 


» and displayed in so no customer 
will be disappointed due to sell outs. 


Listing 


Directions: List the items called for in each of the following. 


Select your answers carefully. 


l. 


26 


3. 


‘te 


_ (8). 


What are the three purposes of advertising? 
(A) 
(B) 


What are three requirements of the message of advertising copy? 
(A) 
(B) 


7 a was - 4 ie 


What materials are made available by manufacturers which the 


_retailer can use to tie-in to national advertisements? -_- 


(A) 


(Cc) 
(D) 
(E) 
(PF) 
(G) 


5 
| eae 


\ 


=. 


q 
} 


List in order of use the various media utilized for local hard- 
ware advertising. 


(A) z (D) 
(B) (E) 
(c) (PF) 


5. What are some of the types of direct mail material useful for 
hardgware promotion? 


| (A) ; | (FP) 
| (3) | () 
pe (c) (a) | 
' (D) (x) 
| (2) 
_ % 6. What types of free news items showid the retailer seek to have 
: z published? 
of (B) ee 
i (c) 
4 | (B) 
{ (e) 
7 7. What are the two requirements for @ good promotion? 
| (a) 
(B) 


a att iad 
+A ON on eS sapere 


staat fiticie 


en 
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HARVARE e~ PARE = 


The hardware area of the retail harcvare store is usually the 
largest single Ccepartmeni and should account for the highest depart~ 
mental sales volume, The “jewelry" of the hardware business is 
cabinet hardware that comes in matched sets to harmonize with designs, 
Finishes and quality of construction. Sterling quality provides an 
extra value that customers would not refuse if the salesperson can 
talk intelligently about cesign, finish, construction, features, and 
types of hinges, knobs, pulis and catches, Only those stores which 
stock a wide variety of hardware items as well as many sizes, styles, 
cgesigns, etc., of any Single item can be considered true hardware 
stores, 


Lecks are required as barriers to stop the meddler or thief. A 
lock customer is seeking the peace of mind that comes from security. 
Hardware sales personnel shculd know what types of locking mechanisms 
are available on the market and for what type of installation each is 
most appropriate, 

This assignment is an introduction to the importance of the 
hardware department, The material puts special emphasis on two of 
the basic merchandise areas; {1) cabinet hardware, and (2) locks. 


his Lesson will help the student increase his knowledge of ard sales 
of cabinet hardware, 


Assignment: 

1. Read the reference listed belov, 

2. Answer the questions below and tura in this assignment bv 
Reference: 

A. ACHR, “Hardware,” pp. 1-24. 


Ovestions: 


True-False 


Directions: The following statements are cither true or false. I£ 

the statement is true, draw a circle around the letter "T." If it 

is false, draw a circle around the Jette: ."¥." 

T F 2. Such merchandise as paint and heusewares are usually 
includecé in the Dasic hardware group. 


fhe hardware department is complex and is composed of 
thousands of ditferent items of all ‘sizes and variations, 


F] 
txt 
No 
° 


T F 3 Some hardware ucpartment items may consume considerable 
selling time without adding much te sales volume but are 
considered to be good traffic builders, 


vei 
— 


press ni: oe ™ — = 7 i te paca Spates ain 
2 rm het Rete ie aee he oe REE tE Eee Shee © Hebe terres tnretiniieee efron wean et nese mere regent 


hy 


ll. 


L2.° 


13. 


14. 


15. 


16. 


. 27, 


ice 


Hardware items «ond to move Slower than merchandise sold 
in other departments. 


The lack of emphasis on built-in cabinets in today's 
modern home has led to a decrease in retail sales volune 
of cabinet hardware, 


ave is little opportunity fox saving cabinet hardware 
to owners ‘o£ older homes, 


People who are “price buyers" simply cannot be convinced 
ox "see" the features of quality cabinetware as in other 
lines of hardware: merchandise, : : 


Chemical cleansing agents must be used to clean most cabi-~ 
net hardware, 


Semi~concealed hinges are. available for both lip (over- 


lapping) and flush cabinet doors, 


The most popular size “for semi~concealed hinges is for 
3/4" lip doors. 


Semi-concealed hinges come in plated finishes only and 
therefore are not well suited for painting. 


Quality hinges: should: always be sold if possible: because 
the cost of the hinge is less than the labor cost for re-. 
placing a worn out hinge, 


Surface type hinges are available for flush cabinet doors 
but not for offset doors. 


A £lush overlay cabinet door completely covers the cabinet 
frame. 


Concealed hinges are decreasing in Popmat ety. for modern. 
type kitchen cabinets, 


A quality craftsmanship installation of concealed flush. 
overlay hinges requires mOrEASAg out the wood for the 
hinge. 


- There are no concealed hinges available for over lapprng 


or lip type cabinet doors. 


Most concealed hinges for ordinary flush cabinet doors 
{not flush overlay) expose the pin knuckle. ‘joint when 
the installed door is ‘closed. 


A'véry pleasing decorative effect can be created by 
ehoosing cabinet pulls. with patterns, designs, or finishes 
different from that of the hinges. 


From the labor standpoint , ‘knobs are eoneieese as being 
cheaper to install than are. pulls, 
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The lever sprinc action friction catch cannot be mounted 
on a door to shuls type of installation. 


All spring rolle- cabinet catches have two rollers between 
which the catch is “pinched” or caught. 


Though magnetic catches are both novel and popular, they 
really are not too practical or functional. 


Magnetic catches are available in styles that permit the 
magnetic units to be mounted on the frame, door, or shelz. 


Elbo catches may be used on either one (but not both) of 
a pair of doors. : 


Cabinet locks are available in either mortised or half- 
mortised style. 


An important selling feature of pull-up shelves is to 
point out to the housewife how much valuable counterspace 
they can save, 


Sample panels for displaying cabinet hardware are useful 
for lumber yard outlets but have little to offer in retail 
hardware stores, 


The disc tumbler lock has a limited number of key changes, 
The warded lock can be keyed alike and master keyed. 


A great selling feature of pin tumbler locks is that they 
can be keyed alike, master keyed, and grandmaster keyed. 


To protect the purchaser of a master key systém, manu- 
facturers may register the system to prevent the keys fron 
duplication. 


Standard duty locks are usually installed as original 
equipment on medium cost homes, 


Heavy duty locits are generally installed as original 
equipment on high cost homes. 


Locks for industrial plants, schools, or office buildings 
generally should be recommended only after consulting the 
manufacturer for specifications, 


On the outside of a mortise cylinder lock, the knob turns 
the dead bolt and the key controls the latch bolt. 


Spring latch locks are mounted to the inside of the door 
and are primarily to perform a latching function. 


Padlocks come in the same basic locking mechanism types 
as those usec for door locks, 


oe ‘ast 
= ee ewe 


bans . Completion 


Directions: Fill in the blank(s s) in each s tatement with the word (s) 
required to, EOMDEEES the sentence correctly. 


1. 


2. 


36 


Ll. 


12. 


L5. 
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Hardware saleS account for _ eeeaen of the stores gross 
sales. 


The hardware department makes the hardware store 
from. other retail outlets, ' 


The hardware department is considered to be the most 
Of ali the departments within the: store proper. 


The hardware department builds the 
the store. 


image of © 


Retailers must order :auch of the hardware stock in 
rather than carrying just a few sizes of merchandise. 


‘Hardware items are considered excellent for 


sales by recommending items to the initial 
customer request. 
Aside from quality, the most important point in selling cabinet 
hardware is emphasis on features, 


Cabinet hardware can be divided into basic 
designs, > 3 


The most practical and easiest finishes to take care of are 
plating and finishes. 


Quality copper, brass, and bronze platings have’ heavy" 
ana are protected with a . 
liquid coating. : 


The most popular cabinet hinge on the market today is the 
type showing only the small _ 


and ‘joint. 


The hinge which has thxee knuckle joints arid “V" shaped edges 
usually has a finish designed 
for : : e 


Surface type hinges are mounted on <he __- of the 
cabinet and e 


The hinge which is very useful for covering. up holes and marks 
from old hinges when doing nemodet ns: work is the 


type. 


There are types of concealed hinges for overlay doors. 


The most’ popular size of eonces id: hinges for’ ordinary ‘£lush 
doors have inch insets. 
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Two cabinet pulls or knobs are required for drawers over 
inches wide. 


Usually cabinet are installed.on doors and 
drawers where cabinet would look too large, 


19. Knobs are installed fox their effect and/or to 
serve a _ purpose. 


20. The two parts of a friction catch are the 
which is located on the and the 
which is located on the 


or 


21. The friction catch which often exposes dangerously sharp edges 
when broken is the type. 


22. A magnetic catch should have a pull of to 
pounds for the average cabinet door, 


23. To assure perfect contact and maximum holding power of magnetic 
catches, either the or the 
1 should have a built~in action. 


24. Elbo catches are generally installed with the 
attached to the shelf or frame of the cabinet, 


25. A catch designed for furniture where concealment of the catch 
is necessary is the catch. 


26. A very important consideration when selling cabinet locks is 
how the is into which the lock 
will be installed, 


27. Many hardware retailers make a nice profit from the sale of the 
fingertip or hardware, such as revolving shelves, 
wanted by many housewives. 


28. Sticking cabinet drawers can be eliminated by installing 
and ° 


29. An important sales aid for prepackaged cabinet hardware is the 
use of packages. 


30. The lock which has the greatest capacity for key changes is the 
type. 


31. The primary purpose for purchasing locks is for . 


32. A key that will unlock several “keyed alike" and some "all 
different" locks but vhich will not unlock all the locks 
in the building is called a * key. 


33. Master and grandmaster key systems are usually designed and 
made up special by the 
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34. A lock set usually contains a which gives the 
exact size, shape, and location of the mounting hole(s). 


35. A desirable selling feature found on many exterior and bathroom 
locks is a lock mechanism to prevent 


° 


36. Cylinder locks on bath and bedroom doors are installed mostly for 


the purpose of o 
37. Some owners of older homes try to reproduce an antique effect 
by installing locks. 
Matching 


Directions: The right hand column is a list of cabinet hardward 
designs. The left hand column contains hardware finishes or phrases 
Which describe the various cabinet hardware designs. Match the design 
to the descriptions by placing the letter of the design in the blank 
at the left of the appropriate item. You may use the letters of the 
designs as often as you wish. 


1. hand hammered pattern A. Modern Contemporary 
Design 


2. polished chromium 
B. Colonial or Early 


3. polished brass with American 

black accents finish 

C. Modern Provin¢eial ‘Design 

4. elegance and grace of 

period styling D. Ceramic Design 
5. black copper finish 
6. gold finish 
7. ‘for baths and kitchens 
8. the modern look 


9. antigue brass plated 
finish 


20. antique copper finish 
ll. ivory finish 

12. lovely as fine china 

13. satin copper finish 

14. baked finish 

15. up-to-the minute styling 


16. weathered look 


51 
Group If 


Directions: The left hand column is a list of terms. The right hand 
column contains definitions.of these terms. Match the definitions 

to the terms by placing the letter of the definition in the blank 

at the left of the sppropriate term. — 


1. Escutcheon A. the opening to receive the 
bolt is completely enclosed 
2. Pin tumbler to prevent rear access 
3. Master-keyed lock _.. 3B. number of different combina- 
tions of key and tumbler 
4. .Tumbler — . . ss arrangements possible 
Se Changés of a key C. a round case containing the 


3 key way and tumbler mechanism 
6. Box strike 
D. oxnamental plate 
7.. -Key way 7 | 
> E. aperture running the length 
8. Spring latch ' of a cylinder into which the 
key fits 
9. Cylinder 
; _ F. one key which opens a set: of 
10. Strike . locks which may ail use 
. different keys 


PIL TTT 


Ge. cut. in two or more sections 
and, when actuated by the 
key, allow the tumbler to 
turn in-the case of Bue: Key 
plug .* 
H. one which automatically closes 
and latches when the door 
closes nee 


Le fastened 26 the frame to 
' engage the bolts 


J. the part which prevents the 
bolts from sliding, alge 
Spcretee by the _key. . 
‘Listing an wee 


Directions: List the items called for in each of the following. 
Select your answers carefully. — 


1. What are the three major classifications of cabinet hardware? 


(A) __ oe 


{oe 


oP 


2. In what inset sizes can semi-concealed hinges he obtained? 


(A) 
(B) 


(C) 
{D) 


3. List the desirable features of good quality pin type hinges. 


(A) 


\B) 


(Cc) 


(D) 


— 


4. What are quality features of unconcealed flush overlay hinges? 


A) 
(B) 
(Cc) 


5. What are three purposes for which back plates for cabinet knobs 


are 
(A) 
(B) 


installed? 


} 


6. What are some desirable features of the lever spring action 
friction catch? 


(A) 
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?. List four advantages of spring roller cabinet catches. 
(A) 
(B) 
(Cc) 
(D) 


8. What are some ways in which prepackaged cabinet hardware can be 
displayed? 


(A) 
(B) 
ic) 
(D) 
9. Note three advantages of open displays of cabinet hardware, 
(A) 
(B) 
(Cc) 


10. What six practices will contribute to building a good cabinet 
hardware sales volume? 


(A) 


| 


(B) 
(C) 
(D) 
(E) 
(F) 


11. List the pin, disc tumbler, warded, lever tumbler and combina- 
ae tion locks in the order of the degree of security they offer 
? from the highest to the lowest. 
(A) (®) 
(BY. cS ee ee ED 


Pog (c) 


-——— 


I RNG RE ER Pea eT TE EY TE TIE MET ait EBS ON ABSA TT BEST A EMERY EEL DESI SIOPIG BAG TA RTO eed ERE gh rie + 


Fa a Oe 


54 


oh a. ra 


ry ' 
i) . 
ry} 
% a 
© ‘ , 
et 
$y 
a : ; 
Ke 
he) ’ j : 
os. A 
a f : 
0 ; 
uj : : 
© ° 
tt 
@ : , 
4 . 
p 
£18] 
ih] . 
a4 . 
23) : 
& 
set ‘ 
pat $ 
ae | . 
rch) . ' 
<7] : ‘ 
‘ ; ; : 
a : 
vw : 5 
hy . ’ 
eet . ' 
tv? . 
cd) 
se 
g . 

e i 

v} , ; 
Bg , a . 
WU 
) 4 omy ~ om ~~ wn, . ‘ 
rAd eG a wo AQ ft 
et ed oa — — os oa 


12. 


i 


wee 


A ‘ weap STE penban 88 
=. = er fae pias r er Ek es RFE rh wart 5 a el 
ye ~ LTR e Oy en ee ETFO TERRE aes a LP REET FET ee IE TF TEE ee ea TE 


Assignment Coverir 5 
Sheet No. 6 Units 90-93 


HARDYALSS << PART ILE 


“Rard selling" does not apply to selling hardware. Customers 
come in this department lwoking for items to do a specific job and 
to £ilt a specrfic need. If the “right" merchandise is presented to 
them in an efiective manner; they will buy. 


z= This is the second and last assignm at dealing with hardware 
cane merchandise. As the reference text points ont, no single book can 
“3 discuss the thousands of hardware items on the market. Therefore, 
yeu, aS a student salesman, should study the material presented in 
these two assignments as being but an introduction to hardware mer- 
chandising. It is important that you continue to accumulate product 
knowledge of hardware througho it your career a8 a hardware man. You 
uae can do this by daily exploring the stock on the shelves, reading manu- 
La facturer’s brochures, catalogues and other printed matter sent out by 
ie suppliers. You wiil also find hardware buyers’ trips. shows. and _ 
as conventions useful for gaining new Product knowledge. Above 21l, you se 
ae should maintain an cutgoing curiosity about ail merchandise in the bh 
hardware retail market. ce 


This assignment is designed to help you increase Sales by giving ES 
you product information. In this unit you should gain vaiuable in- aa 
formation about window an@ door hardware, fasteners, and such cther 
hardware items as casters, glides, mail boxes, etc. In addition, 
you will explore the importance, need, benefit, use, and cost of 

2 factory and in-store prepackaging. 


Et fi signments 


As i. Read the reference listed below. 
TE 2. Wisit cther hardware retail stores in your area. Note what 
fiat tines cf merchandise they carry, what itens generally are 

fi prepackaged, and how various goods are displayed. Write a 

die report pointing out weak and strong areas of your store in 

Bp comparison to the ether outlets you visited. Point out those 
ry fexytures your store has which should be especially capitalized 
ee upon te build new customer traffic. 

nt: 3. AnSwer the questions below and turn in this assignment by 


ft fer enrrneroe, 6 


ue A. BCHR, “Hardware” pp. 25-62. 
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.! Questions: 
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True~Fatse 


! Directions: The following statements are either true or false. If 
, the statement is true, draw a circle around the letter "f.“% If it is 


false, draw a Circle around the letter “F.” 


TP ue 
| T F 2. 
{ 
T F 3. 
i 
[ F A, 
T F 5, 
Pg Pp PF 6, 
> F 7 


TF 10. 
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One of the first steps in selecting a correct door hinge is 
to determine the type of door and frame on which the hinge 
will be installed. 


Handy charts are available to help determine the correct 
type of hinge to be choosen for a particular job. 


Regular weight bearing hinges axe required for doors 
classified as large. 


The weight of doors is calculated in pounds per cubic foot. 


The width oc a hinge is measured across the iecaves when the 
hinge is fully opened. 


The hinge width is standerdized in proportion to the hinge 
length for half mortise. half surface, and full surface 
hinges. 


If you are standing ovtSide and the door opens to the right. 
it takes right hand butt hinges. 


A haif mortise hinge can be adapted for either right or 
Left hand mounting by reversing the Pin and plug. 


Though "T" hinges come in light, heavy and extra heavy 
weights, only the first two are generally carried in hard= 
ware stores. 


The statement in your text which says the three by-pass 
Sliding doors "provide a Passage way equivalent to the 
approximate width of two of the door sections” is incorrect. 


Locks are available for sliding doors. 


There is a trend toward streamlining and completely con- 
cealing both Pneumatic and liquid closvres. 


Boor closers should not be applied to the outSide of 
exterior doors unless they are protected by a canopy or 
similar device. 


Barn door accessories such as flush pulls, stay rollers, 
bow handles, etce,; are generally zinc Or cadmium plated. 


Ventilating sash Ilccks Bermit the window to he locked in an 
open position. 


16. 
17. 
18. 
19. 


20. 
21. 


226 
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24. 


25. 


26. 


23. 
30. 
31. 


32 - 


336 
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Windows may be opened by a bars flush or hook sash lifts. 


Sale of window hardware may be stimulated by pointing out 
to the customer the desirability for all pieces in the 
room to match in design. 


Most customers know exactly what type and size fasteners 
they need for their job. 


Box nails are thicker than common nails and therefore are 
considerably more heavy. 


The majority of nail sales will be for common nails. 


fhe length of.a flat head bolt is from the extreme end of 
the threaded section to the top of the flat of the -head. 


One of the most commonly used bolts is the machine bolt. 


Cap screws are high quality fasteners designed for 
conditions requiring maximum holding power. 


Machine screws come only in fine cut threads. 


Nuts are furnished with matching bolts, carriage bolts. and 
stove bolts, but not with machine screws (1.e€-., must be 
purchased separately.) 


Anchors such aS toggle bolts are to fasten things to solid 
masonry walls or floors. 


There are at least five styles of lock washers on the 
market. 


Usually square nuts come plain or chamfered on one side only 
whereas hex - nuts always have at least one side chamfered. 


A socket set screw has a hole with eight sides “or special 
keys or wrenches. 


All masonry drive anchors are used to Pereenerty fasten 
objects into place. 


Sheet metal screws are designed to self thread themselves 
into sheet metal. 


tne hardware items not covered in the hardware section of 
your text are also important; therefore, you should make 
every effort to obtain informaticn about them as you work, 
i.e., learn as you earn. 


Spherical casters are most popyrlar for household items 
which roll on linoleum and tile floors. 
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34. Tea wagon casters are the ultimate in design and quality. 


35. Truck casters are designed to carry up to aS much as 1000 
pounds per caster. 


36. Plastic caster wheels have excellent non-marking qualities. 


37. The cushion glide is the most economical glide to initially 
purchase. 


38. The large size rural mail box enjoys the largest sales 
volume, especially in suburban areas. 


39. Key making machines are an economical addition to the 
stores* service feature and is a profitable traffic builder. 


40. Prepackages are designed to present the gonds to maximum 
advantage while occupying a minimum Of space. 


41. All items shipped in bulk should be prepackaged in the 
store to encourage customer sales. 


42. It takes more time and money to in~the~store prepackage 


small items like wood screws than it does to quickly count 
out and bag exactly what the customer orders. . 


completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to compiete the sentence correctly. 


Le 


36 


4. 


Most house doors fall into a frequency of use and 
require bearing 
hinges. 


Most commercial building doors fall into either 
or frequency of use categories. 


A door inches or more in thickness and over 
feet in width is classified as a large door. 


The length of a hinge is determined by the and 
of the door. 

Doors under inches in height require two hinges and 

doors to inches require three hinges. 


In order to look up the correct height of butt hinges (length of 
joint) on the chart provided in the text, you must know the door 
and door . 


A left hand reverse door means it is a left hand door which opens 


a aa 
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22. 
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24. 
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Continuous or hinges are available in a minimum 
width of inches and a maximum length of = inches. 


Strap hinges are intended for rough work and come in 
and weights: ; 


Ornamental "7" aes strap Benge: generally are reversible for 
applications 


with the most eB eatae finishes being or 


Sliding door hardware generally comes to eliminate 
the chance of errors. 


A liquid closure generally requires a minimum space of 
inches between doors for installation and a pnemmatic closure 
requires inches. 


Barn door hangers are available with or 
bearings and are designed to carry weights from 
pounds. 


Window rattles and drafts may be eliminated by installing crescent 
sash locks. 


The bolt which has a square section beneath a rounded head is 
called a boit. 


Stove bolts are available in 1 ——Caatrne 
heads with nuts and are used to 
assemble small parts and in _. work. 


Lag bolts can be fastened into wood or into masonry with the aid 
of lag bolt e 


A very common anchor which utilized wood screws for fasteners is 
the anchor 


Hammer set or lead anchors generally use 
aS the fastening agent. 


Holes can be hand drilled into wasonry by using a hanmer and 
dri ll. : 


Turn buckles are used for tightening gists, straightening warped 
screen doors, or many other applications where 
is required. 


The most common wood screw sizes range from to 
inches in length and from _ iat: CS C—C_sin diameter. 
Wood screws come with ’ -or 

heads. 


Type A sheet metal screws are for fastening sheet metal under 18 
gauge in thickness and type B is for sheet metal up to 
gauge. 
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The two types of casters are the and 
types. 


| 26. Casters are mounted on. to provide directional 


> | 27. Most caster sales will be for 
% casters designed for light furniture usage. 


a : 28. The new type spherical caster uses a completely enclosed 
a | to eliminate fouling and has 
bearings. 


29. Spherical casters treads are available in either 
or e 


30. Some caster glides have a degree range of movement or 
: tilt suitable for replacing casters in the modern, splayed 
F furniture legs. 
: e 
; 31. Rural mail boxes come in sizes and are made of heavy 
p gauge ‘ 
| 32. The two major purposes of packaging are to the 
I merchandise while in and to it 
| On arrival. 
33. Over manufacturers have used the NRHA laboratory store 
at le CEO «HOSE PYEPackaging and 


| display ideas. 
34. Bags suitable for in-store prepackaging made from 


and printed with the store's name and address can be purchased 
from retail or 


35. It costs about cents per package to place small items 
in prepackaged containers. 


Listing 
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Directions: hist the items called for in each of the following. 
Select your answers carefully. 


+s eee ae 


1. List the four types of door hinges and tell how each is mounted. 
(A) 
(B) 
(C) 
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What axe the three most common types’ of sliding doors? 
(a eg - ot: 
(B) 
(Cc) 


List the most important feature for each of the following terms 
aS they apply to sliding doors. 


(A) Aluminum track - 


(B) Nylon rollers - 


(Cc) “t" frames - 


(D) Information necessary to choose closing door hardware - 


List the attributes of liquid and pneumatic closures. 


Liquid Pneumatic 
(A) __ (A) 
(B) (B) 
(c) . | _ (c) 
(D) : - _____ (D) 
(BE). 
What common “aults are responsible for door closure malfunctions? 
(A) (c) 
(B) (D) 
List 4 types of screen door cloSures. 
CAD (c) 
(B) (D) 
What four different types of screen door catches are available? 
(A) (c) 
(B) (D) 


8. List 6 of the most common shapes of bolt and screw heads: 


(A)S o> sh i, CD) 
(BY (ED 
Oa ee “GE 

9. The three main parts of a caster are as follows: 
(A) (Cc) 
(BY 


10. List the three types of bearings available in casters and the 
. conditions for which each is recommended. 


Bearing type Recommended Use 


(A) 


(B) 


(c) 


li. What are some items which must be considered when selecting 
casters ? 


(A) 
(B) 
(c) 
(D) 
12. What are the two purposes of glides? 
(A) 
(B) 
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13. List some of the major assets of prepackaging. 
(A) 
(B) 


(c) 
(D) 


i ee 
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(H) 


(x) 
(7) 


Hatching 


| Directions: The left hand column is a list of materials used in mail 
box construction. The right hand column contains descriptive phrases 
* regarding quality and price. Match the descriptions to the types of 
construction materials by placing the letter of the description in the 
blank at the left of the appropriate term. 


: | Material Quality-price 
an 1. sheet metal stampings A. Top quality, high priced 


2. aluminum B. Medium quality and price 


ss 3. brass and forged iron C. Functional, economically 
‘| priced 

4. solid forged iron 

5. wrought sheet metal 


6. solid brass 
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HAND TOOLS ~- PART I 


Hand tools, like candy bars, come in many shapes, sizes, and 
weights. They have many uses and it is “he responsibility of the 
Seller to properly advise the customer in the Selection of these hand 
tools. "Coming to grips" with things is an everyday situation we all 
face, Avoiding “skinned knuckles” is a real challenge in removing and 
replacing nuts and bolts, Having the right tool to get a job done is 
what the customer wants, 


The hand tool department of any retail hardware store is a very 
important section since it helps establish the store "image" in the 
customer's mind. If the tools are well displayed in a manner which 
will stimulate customer interest and encourage purchases, this area 
can add materially to the profit of the store, Hand tools that are 
sold will encourage repeat business if they are the correct tools for 
the customer's job, They can also cause the customer to go elswehere 
for his next tool purchase if they are not adequate, A thorough know- 
ledge of all the hand tools in the department is absolutely necessary 
to aid the customer in wise and intelligent choices, 


In this assignment, the student will find specific information 
about saws, drilling tcols, cutting tools, and hammering tools, This 
unit covers hand tool specifications, terminology and usage. This unit 
is very important to a student salesman's success in the hardware retail 
business, 


AsSignment: 


1. Read the reference listed belov, 

2. Visit the hand tool departments of other hardware stores 
in your area. Wake a list (and sketch if needed) of the 
desirable features which you see where tools are dis- 
played to good advantage, Especially note any "unique" 
or unusual sales "tricks" which stimulate interest, 

3. Answer the questions below and turn in this assignment 


4 


Reference: 
A. ACHR, "Hardware," pp. 1~24. 
Questions: 
True-False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "2." If it 
is false, draw a circle around the letter "F," 


T F 1. Widespread use o£ power equipment has led to a declining 
hand tool market. 
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Buyers o£ hard tools to fill an immediate need generally 
are hard to please and pocr prospects for step-up sales, 


t Tt F 3, Planned project customers generally have their own tools 
and are poor prospects for new or additional hand tool 
Sales, 


Sales of tools to planned project buyers represent a rela-~. 
tively small share of the stores gross sales volume. 
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© FF j5. The tool love: is a small but steady source of sales in 
the tocol department. 

T F 6. Cultivation of tocol lovers can lead to additional traffic 
irom new customers in the tool department. 

tf *F¥ 7. Carpenters know what they want in a tool and are hard to 
change but are cxcellent prospects for new tools. 

T FP &. Carpenters shovld always be given discounts since they pur- — 


chase many tools. 


T F 99. Te tool cepartment is popular for hrowsing which leads 
<o impulse purchesing. 


© FP 10. At least one sample tool should be on display but carefully 
fastened down <o prevent breakage and stealing. 


T F 211, An 8 point saw means it ‘has 8 teeth per inch. 


The greater the number of teeth on a saw the finer the cut 
it will meke. 
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T FY 413. A miter box saw is an extra long back saw with an attach- 
ment for cutting varicus angles, 


7 F 14, The blades which come in a nest of saws are intended to 
saw only soft materials like wood or plastic. 


Kitchen saws are the same thing as butcher saws but the 


former is o£ lower quality. 
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7 F 16. The standard hac: saw has a rigid frame which takes 16" 
Gispesable blades. 
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17. The power chain saw is displacing the 5 to 6 Fock hand 
crosscut saw. 


7 F 18. A sew set is used to sharpen saw teeth. 


t] 
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19, When a customer asks for a “Grill" you can be certain that 
he wants to purchase a mechanism with a crank needed to 
turn @ tool for boring a holc. 


= tees 
: ee 
we 


wr 


“@ 
» 


rr) 


ry 


ba) 


a) 


FJ 


20. 


25. 


2G 


27. 


28. 


29. 


30. 


The breast drill is identical in size and use to the hand 
drill except for the substitution of the breast plate and 
its support, 


Breast drills come in both left and right handed versions. 


High speed drills or drills maxked "HS" are usually used 
‘in power driver tools. 


Bit stock square Shank drills have a square tapereca shank 
1*3 inches long. 


Fractional size taper shank twist drills require the use 
of a special three jaw chuck even On machines for which 
they are suitable. 


Because of the nature of the tool, one type of hammer is ali 
thet is needed in the average household? and the curved 
claw, nail hammer best fills the need. 


The poll or neck of the hammer is the upper part of the 
handle. 


Because hammers are so common, good quality hammers which 
break are discaréed by the homeowner. 


Better quality hammers can usually be identified by a 
baked enamel finish on the head and/or handle. 


In both the curved claw nail hammer and the ball pein 
hammer the 16 02. size is the most popular. 


A soft faced hammer or mallet should be recommended when~ 
ever the blows of a steel hammer might tend to damage the 
surface area. 


The newest model tackers are so efficient that they can be 
used for relatively heavy work. 


The hand drilling hammer is usually recommended where the 
customer has a considerable amount of drilling to do with 
a star drill. 


The hand drilling hammer and the sledge hammer differ only 
in the length of the handle, 


All hatchets can pe identified by a cutting blade on the 
head which runs parallel to the handle, 


The “wallboard hatchet" is the only hatchet which does 
not have some provision for pulling nails, 
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T ¥F 36. Since axes are all used for the same purpose customers 
w..11 usually aceept any pattern as long as the weight and 
handle are correct. 


tT F 37. The wedge is a cutting tool designed for splitting tough 
wood which cannot be split with an ordinary axe, 


Completion 


Directions: Fill in the biank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


Le Immediate need purchases of hand *sools are in the 
es] price range and account for a __ share of the 
7 store’s total tool sales. 


e 2. Customers who purchase tools for planned. projects are 
ae a : prospects for and 
: rales, 


3. Tool lovers are buyers and are interested in 
the tools and attachments. 


“se A saw iS designed to cut across the grain and 
a. saw is used to cut with the grain. 


5. A back saw is a ____sstype saw and is designed to do 
accurate work, 


6. A compass saw has a to Co) eee ern 
bla@e and is used to cut or . 


7. A smaller version of the compass saw which is used for the sane 
general type of worl: is the saw. 


Se Very intricate ixvegular Suapee may be sawn from sort materiale 
using a saw with a inch wide blade. 


9. A good saw get tool should be able to set a of 
' kinds of saws and anywhere from to ___ points per 
inch, ; 


10. "Bits" or “drills” used for light woxk and for small holes are 
usually called , for heavier work they are called 
or 


e 


ll. The handles of push drills and hand dvills are often used for the 
storage of various sizes of 


12. The expansive type of auger bit is recommended for holes of 
approximately 2 inches to in diameter. 


13. Blacksmith drills have a shank diamcter of 


ae. . y : : C 2 : ae eer ers are 
: 


aie me 


A jasonry arill is ‘used for drilling holes in 
materials such as or e 


15. Reamers are used for and 
holes in a variety of materials. 


16. Since the non-professional purchasc: of a hammer seldom knows 
: anything about hammer types, he will usually depend upon the 
ordinary for all his jobs. 


17. The cheapest hammers have heads 
and can actually be classified as while the 
quality hammers have heads made from 
steel. 


18, The curved claw type hammer is designed for easy nail pulling 
while the or 


hammer is designed for prying boards apart. 
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¥ 19, Claw hammers are available in weights from to 
1 ounces with being the most popular. 


| 20, Tack hammers come in sizes ranging Zrom to OZS. 
21. The center body portion of a soft faced hammer is made from 
to which the faces and the 
handles are attached. 


22. The entire head of a mallet is made from P 
Sa ee ee Or. sre" 


23. Hammer tackers and automatic tackers both utilize 
rather than tacks or nails as the holding media. 


24. The “hand drilling" hammer is described as having an extremely 
handle with a head weight of to 


pounds. 


25. Hatchets actually combine some of the features of several dif~ 
ferent tools, the ___, the and the 
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Bs 26. The two basic categories of axes are 
z a ee 


| 27, Almost all good quality full size axe handles are about 
a inches in length and have been made from fire hardened 


- 


28. The handle on the axe is 
slightly curved while the axe 
handle is straight, 


30, 


69 
The belt axe is also referred to as the axe 
and is a small bit axe weighing about 
to . . pounds, 


Wedges i.ave two uses, __ ss C—i—“‘”CWhAdle «Sawing and 


Listing 


Directions: List the items called for in each of the following.. 
Select your answers carefully. 7 


1. 


26 


List some important techniques which can build hand tool sales 
volume. 


(A). 
(B) 
(c) 
(D) 
(E) 
(F) 


List the five main parts of a handsaw, 


Se ee ee er § 2) 

(3). " (8) 

-{c) 

List the blades usually available in a nest of saws: 
(A) (c) 

(B) 

List some features of a good miter box. 

(A) 

(B) ee re 
(c) 

(D) 


(E) 


Fn 
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8. 


List the different categories of hand powered "drills." 


(A) (C) 

(B) . (D) 

The brace is basically a crank used to turn and guide: 
(A) (C) 

(B) 


List the different types of drills or drill bits the tool depart- 
ment must carry. 


(A) _._— (D) 
(B) (2) 
(Cc) (F) 


List the types of nail hammers (as classified by handles) avail- 
able to the customer. 


(A) (C) 
(B) 


List the most common types of hatchets which do not have some 
provision for removing bent nails. 


(A) (E) 
(BY) C+) 
(Cc) s«G) 
(D) 
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Assignment Covering 
Sheet No. 8 HAND TOOLS. <- PART II Units 100-102 


Today, the home.craftsman is constantly adding to, taking away, 
or in some way changing the size ox shape of something around the 
house. This "do-it-yourself" movement has seen tremendous growth 
since Viorld War II. The results of this trend has caused many manu- 
facturers to initiate constant product improvement and development 
programs. They bring out new annual models as well as make constant 
changes in their products. Any good salesman must read and keep up 
with new product sales information and specifications to keep abreast 
of the latest tool developments and products. : 


This is the second and last assignment dealing with hand tools 
carried for sale in the hardware store. Techniques of aiding the 
customer in the proper selection of measuring tools, screwdrivers, 
chisels, ad punches, holding and shaping tools, pliers, wrenches, 
and other hand tools, are very important to know if one is to be an 
effective hand tool salesman. A satisfied customer is one that will 
return and thus be an asset to the business. Persistance, patience 
and product knowledge is necessary to sell hand tools because there 
are sO many uses for the kinds, sizes, and types that are available. 
The main objective in selling any hand tool is--will ne fit the 
customers need? 


This lesson will acquaint the student’ with the many types, sizes, 


uses and selling points for various hand tools. This assignment will 
provide sales tips and product information that will. enable a Bane 


trainee to do a better job of serving his customers’ needs. 


Assignment: 


Le Read the reference listed below. 

2 Read through any recent advertising literature. available 
to you from your place of employment or school especially 
the advertisements in the mechanics, woodworking and home 
construction journals and trade journals such as the 
Hardware Retailer. 

3. Answer the questions below and turn in this:assignment . 
by 7. 


Reference: 
A. ACHR, "Hardware," pp. 25-62. 


Questions: 

| _ True-False 
Directions: The following statements are either true or false. Tf 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 


te i A Because of the simplicity of the common carpenters square, 
practically anyone knows how to read it properly. 
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T F 
T #F 
T F 
T #F 
T #F 
T #F 
T F 
T F 
T #F 
T #F 
T F 
T F 
T #F 
~ F 
T #F 
T F 
T #F 
T F 


Li. 


12. 


13. 
14, 


18 © 


19. 


The first step in.filling the. customers need is to 2sk what 
kind of a tape measure he wane to look ate: i 
The two way flat reading er can, be read either from left 
to right or right to left depending. on which end is opened 
first. 


The brick mason's rule is marked with its scales on a 16" 
module with scales on both sides starting at the same end. 


The two foot boxwood rule folds in such a way that it is 
only 8" long when folded. 


Boxwood calipers are available in both left and right hand 
tybe Se , 


Some new types of steel tape rules have mechanisms which 
lock the blade in the desired position. 


The narrower (3/8 inch or less) tapes are preferred because 
they have less tendency to sway in the wind. 


in recent years woven fabric tapes have been improved to 
the point where stretching is no longer a serious disadvan~ 
tage in ordinary use. 


Replacement tapes are available for tape rules and they are 
widely utilized by carpenters and engineers. 


The pin in a marking gauge actually cuts a line for the saw 
to follow. 


The framing table on the square is also referred to as the 
rafter table. 


Decimals of an inch cannot be obtained from a steel square. 


The head of the try square usually contains a scratch awl 
which is used for marking on the various materials. 


ae viais in most good quality levels are held in Place by 
putty. 


A good quality carpenters level can always be read in any 
position and from either side. 


The quality of a screwdriver will be determined by the type 
of material from which the handle is made. 


The "Phillips" type screwdriver is now the most popular 
type. 


Cabinet tip screwdrivers and regular tip screwdrivers come 
in all of the comparable size ranges. 
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20. 


21. 


a2 


236 


246 


256 
26. 
27. 
28. 
29. 
30. 


31. 


37. 
38. 
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Good quality straight slct screwdrivers have been cross 
ground. 


Some screwdrivers have square or octagon bits (blades) 
which enable a wrench to be used for additional torque. 


Offset screwdrivers can pubyiee edcitdonel everage for re- 
moving stubborn screws. 


The spiral rachet screwdriver is only ueeeal where the 
user must drive many identical screws. 


The “screw holder" type screwdriver has a mechanism for 


holding the screw when starting it in an inaccessible 
position. 


The term "wood chisel" refers to the material from which 
the handle is made. 


The pocket chisel has the lightest and thinnest blade of 
the four varieties of chisels. 


The paring chisel is used for light paring cuts after the 
work has been roughed out. 


Butt chisels have a very short blade which enables them to 
be used in extremely close quarters. 


Due to the type of use a chisel receives it is always a 
good idea to recommend chisels of high quality. 


The pointed end of the nail set is hollowed,out or cupped 
Slightly to prevent the nail head from splitting. 


Awls come in both heavy duty types for use with a hammer 
and lighter types for use with only hand pressure. 


“c" clamps were originally dave toped. ee the carriage trade 
and are only found in old type workshops today. 


The bar clamp is only an extended. "Cc" clamp or vise. 


Usually the size of the vise is not. saa meee to the jaw 
width. 


The pipe vise is designed for holding any type of round 
material such as round rods or bar stock. 


then doing finish sanding the customer should be advised 
not to jump more than two grit sizes for each sanding step. 


then measuring the length of a file the tang is included. 


The majority of files have parallel edges and faces 
throughout their length. 
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A "safe edge" file has one or nore edges (or sides) which 
heve no teeth. 


A file handle its onto the pazt of the file called the 
heel. 


File handles should not be recommended for customers who 
purchase files With a ready made handle in place of a tang. 


File cards and £ile brushes are used for the same purpose, 
The first step 1n serving a customer who wishes to purchase 
a plane is to asx him what kind of a plane he wishes to 


purchase, 


The block, jack, fore and jointcr planes are all variations 
on the saine baSic pattern, 


The jointer plane 1S eSpecially valuable for smoothing the 
face of rough boards, 


The circular plane can cut concave and convex surfaces down 
to a minimum radius of 20 inches, 


Forming files use the same blades as the surface forming 
plane, 


Replacement blaces for the surface forming tools are 
available in fine to coarse cuts. 


some long nose pliers are made with a bent’ or curved nose 
to enable easy access to awkward places. 


Diagonal pliers are aiways of the curved nose variety. 


End cutting pliers are designed as dual purpose pliers, to 
both hola and previde cutting action, 


Side cutting pliers include both long and short nose 
varieties, 


Pliers should be suggested only for cutting or holding 
action or for nvt removal when very small nuts are used, 


Cpen end wrenches must be selected which fit. the head 
exactly if damage to the wrench is to be avoided. 


The box end wrench handle is usually practically straight 
in order to obtain maximum leverage. 


The Jaws of the open end of combination wrenches are set at 
a 15° angle for general purpose tools but may be set at any 
angle for special purpoSe wrenches. 
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T F 57. The advantage of the locking type adjustable wrench is that 
the lock eliminates the slipping of the adjustment after it 
is once set, 


T F 58, Wrenches of various sizes must meet a minimum set of govern= 
ment specifications before they can be sold on the open 
market and even the lowest quality tools meet this standard; 


T F 59, Pipe wrenches are designed so that they bite into the sur- 
face of the worl: which makes them unsuitable for installing 
plated or polished surfaces, 


3 
ae} 


= 60. Aluminum pipe wrenches are gaining in popularity and should 
i be recommended only for work in close quarters. 


T F 61. The socket is turned by means of a handle which is inserted 
into its top. 


T F 62. The set screw in the handle end enables the plier wrench 
jaws to be locked in any desired position. 


, T F 63. Due to its design the plier wrench can be used as a vise or 
a as pliers, . 


T F 64, The offset ripping chisel is a light duty ripping bar. 
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The electric soldering iron is used primarily by the workers 
Such as plunbezs, who must use it extensively. 


T §F 66. The names Philadelphia and London refer to the locality of 
manufacture for the two patterns of brick masons trowels. 


T $F 67. Cement trowels can easily be identified because they are 
usually narrower and longer than plastering trowels. 


T F 68, Utility knives are designed to use easily inserted replace~ 
) ment blades, 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. The carpenter routinely must make accurate measurements up to 
feet. 


Od 2. Folding rules have been adapted to suit the needs of the 
. t the t the 
; the + aS well as the carpenter or 


woodworker, 


3. As each additional section of a folding rule is unfolded 
inches is added to the length of the rule, 
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13. 


16. 


17. 


18, 


19, 


The engineers rule is graduated to of a foot on 
the inside and of an inch on the outside. 


The extension rule contains a sliding scale insert 
long which allows accurate 
measurements. 


The Boxwood calipers have scales and are designed for both 
and measurements and are usually 
found in or Sizes. 


‘The tape rule provides a flexible measuring device for 
.Or measurements. 

The tape rules are available in widths of to 

and lengths of to e 


Calibrations are imposed on the tape either by 
or directly on the tape. 


Harking gauges are made from or 
and have a bar about inches long. 


The two more common and usable tables found on a carpenters steel 
square are the and tables. 


The carpenters steel square has a body long and a 
tongue which is long. 


The combination square can be used aS a miter square to lay-out 
or test or angles. 


iietal levels are usually made from or 


The torpedo level is usually about inches long and is 
valuable to those working in close quarters. 


Screwdriver handles are made from or 

and some heavy duty types have a one piece blade 
which extends through the handle anc is 

on the end. 


The cabinet tip screwdriver is easily identified since it has no 
which could mar the surface when driving a 
recessed or deeply countersunk head screw. 


Phillips head screws come in sizes ranging from 
(the smallest) to (the largest) with the number 
being the most popular. 


Bii brace screwdriver bits are designed primarily for driving or 
removing size” screws. 


20. 


21. 
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32. 
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Whenever a cuStomer purchases a nail set he will likely also need 


to purchase some tyre of : ° 
or other filler material, 


Nail sets are manvfaccured in sizes ranging from 
to n : 


The chesper cold chiscis are made fron | 
: . “hile the better quality chisels 


are made fron e 


Cold chisels come in lengths wp to and widths (or 
diameters) of up to . 


Center punches have a point of to 


Bar clamps are available in lengths of from 
to e 


Home workshop wises have jaws ranging in size from 
to : in widths. 


Swivel bases ere available on the or 
vise. 


The two general categories of abrasive tools are 
and . 


The common bench stone is clessed es a 
and ras one side which is 


grit and the opposite side is grit. 


The most common size o£ coated abrasive paper for the workshop 
is the x size, however, "flint* or "sand" 
paper comes in 9" x 10° sheets, 


Coated abrasives are aveilable in P 
a ———“‘é ANGE for use on 
portable power Griver tools. 


The most popular size bench stone is approximately 
inches x inckes with many other sizes and shapes 
availiable. 


Files are classified according to _ 
ané i‘; 


A "contact" file refers to 2 ile useeé to dress 
or eutomobile points. 


_ or 


are smell files of various sizes and shapes usec 


by tool and die makers and also by watch and clock makers. 
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A slim taper or extra slim taper file will most likely be sold 
for the purpose of shazpening 


gouges are inside ground, while the 
gouge is ground on the outside or inside, 


Sweep refers to the arc of the gouge. Firmer gouges are available 
in 7 and sweeps, 


The plane is the most common size and is usually 
recommended for general work. 


The simplest and smallest of the common planes is the 


planes are used to cut rectangular recesses out 
Of either edges or faces of flat material. 


The surface forming plane (or tool) is available with either a 
(regulax) or pattern cutter. 


Pliers are generally divided into two categories determined by 
the joint type, they are sliding or slip joint and 

and can be classifiea@ further by their 
le eee 


The purpose of plastic coating on plier handles is to minimize 
danger and also provide more 
for the user, 


If a production worker needed to clip many wires on his work he 
would likely select pliers with a 
in the handle. 


The text refers to the size of the openings in an open end 
wrench as the " ar 


Box end wrenches come in both point and 
point types. 


Aluminum pipe wrenches are approximately as heavy as 
steel wrenches and are available in both the 
and types. 


In actual operation a socket and handle can most nearly be con- 
pared to a ° 


Plier wrenches or “vise grips" are available in various sizes 
running from to inches in length. 


The “pinch” bar or ripping bar is most commonly found in the 
pattern and is used to remove nails too large 
for the : e 


Both the 


546 


556 


56.4 


Both the type of soldering iron 
and the Le ae ERR eS 
type are ratea by the __ of the unit. 


The pistol grip or instant heat soldering iron is often 
controlled and is available in a kit with 
ali the necessary components contained in a box, 


trowels are usually forged from one piece of 


steel while trowels have the post riveted to 
the blade. 
The blade is often slightly con- 


vex but most other trowels have flat blades, 


Mechanics’ tool boxes come in sizes ranging from to 
inches in length. 


Users of tools often prefer wooden tool chests 
because of the moisture absorbency of the wood which helps 
prevent moisture condensation and rusting. 


Utility cabinets are purchased for the storage of small parts 
such as P etc. 


Listing 


Directions: List the items called for in each of the following. 


Select your answers carefully. 


1. 


20 


36 


Foiding rules fall into the following cight categories: 


(A) CE) een 
(B) (F) 
(CO), 2s tt st. 1G) 


(D) (H) 
The end ring serves the following functions, 

(A) 

(B) 

(Cc) 

The types of squares covered by the reference are: 
GP i as 8 es IC) 
(B) 
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The combination square consists of the following parts: 
OY ae (D) 

Yo ee: AB) 

(Cc) 


The better grade wood levels usually can be distinguished by the 
following features. 


(A) 

(B) 

(c) 

(D) 

Special purpose levels include: 
(A) 
(B) 
Metal levels offer the advantages of being: 
(A) 

(B) 


(0? Een 


(C) 


List the three most common basic types of screwdriver tips. 


(A) (c) 

(B) 

The three basic types o£ wood chisel handle types are: 
(A) " Pees: AG) 

(B) 

List the classification or types of visess: 

(a) (c) 

(B) (D) 
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. The materia’s, both natural and man made, used in abrasive 
products are: 


Natural Abrasives Artificial or 
Manufactured Abrasives 


(A) (E) 
(B) ae Ae) 
(c) 
(D) 
c 12. List the file types (cross sectional shapes) available. 
; (A) CQ) 
(B) (E) 
(Cc) (F) | 
13. ‘The four groupings or characteristics of file tooth types are: 
(A) sé) 
(B)—“‘“=tisSsSSC‘C‘S@ 


14. The standard "cuts" of regular files from the coarsest to the 
finest ares 


(AY) 
(B) | (E) 
(c) 
15. The three broad classifications of planes are: 
a ee a enn | 2) Semenneeer 
(B) 
16. The three categories of cutting pliers are: 
pee en tr, AC) 
(B) 
4 17. Last the three head patterns or types for slip or sliding joint 
: pliers. 
(A) (C) 


(B) 
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20. 


List the different types of wrenches offered in the hand tool 
department of the hardware store. 


(A) _ (E) 

RY cs a 

(c) ee (G) 
(D) 


The two basic types of adjustable "crescent" pattern wrenches are 
the : 


(A) (B) 
Desirable features of small parts utility cabinets ares 
OY i, *(C) 
(B) 
Matching 


Directions: In the left hand column is a list of tools. The right 

hand column contains descriptive phrases or synonymous terms, Match 
the tool descriptions to the tools by placing the letter of the tool 
in the blank at the left of the appropriate description, Note: Any 
item in the left hand column may be used more than once, 


1. 


Wood chisels 

A, Tang chisel steel shank extends completely 
through the handle 

Be. Socket chisel 

some types intended for very 
C. Heavy duty chisel light use with hand only 
handle is capped with a steel 
cap 


handle is usually plastic-- 
not wood 


has washers on handle to pre- 
vent splitting in heavy use 


thin blade and light construc- 
tion 

handle is driven into a socket 
hammer blow is transmitted 


directly through the shaft 
to the cutting edge 


83 
2. Punches 
A. Hand punch resembles a hand punch except 
Zor the point and the size 
B. Pin punch 
used for making smali indenta- 
©. Center punch tions on layout lines 


i 4 not likely to wedge itself in- 
= into a hole when removing a 
: long pin or rivet 


often used for lining up bolt 
and rivet holes 


are not measured by the dia- 
meter of the flat point 


has a conical point 
has a blunt taper from the 
point 
3. Abrasives 
As Garnet hardest and sharpest manufac~ 
tured abrasive 
B. Silicon carbide 


! 
grayish white--often used by 
C. Flint painters 
D. Aluminum Oxide xeddish brown natural abrasive 
E. Corundum (emery) black-<-used in metal working 


fox use with carbon and alloy 
steel 

used on low tensile materials, 
cast iron, copper, aluminun, 
and plastics 


used almost exclusively in 
woodwork 


| 
| 
| 
I 
| 


2 RR Waele mR UY aes 
. - Tae 


Nee ee Errante ee 
wat b naabes CoS am 


— 


84 


4“. File tooth patterns 


A. 
B. 
Ce 


D. 


Single cut 
double cut 
Yasp cut 


curved tooth 


rapid stock removal on 
harder metals 


Smooth finish is primary con- 
cern 


rapid stock removal with 
reaSonably good finish 


rapid stock removal on very 
soft materials or metals 


chisel cut teeth intersecting 
at an angle 


Should be recommended for saw 
teeth 


large individually punched 
teeth 


milled teeth 


“st Lye ee te ee ee 
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Assignment Covering 
Sheet Now 9 Units 103-107 


POW TOOLS 


The tool users of our nation can generally be divided into three 
classifications: (1) those who obtain their livelihood by the use of 
tools; (2) those who are classified as "tool-lovers” aud largely 
fall into the "do-it-yourself" category; and (3) the nroperty owners 
who must make repairs and do maintenance from an economiv standpoint. 
The ability of a power tool department to make sales to all three 
groups will be dependent upon the sales promotion methods used, the 
types, qualities, and prices of the tools and equipment available for 
Sale. It is especially important that the power tool salesman under- 
stand the various features and quality ranges of the items he sells. 
Good customer relations and continued sales will be dependent upon 
these factors. 


Opportunities for selling power tools have been increasing rapidly 
in recent years and outlook for the future appears even better. What 
is the significance of this expanding market to the power tool salesman 
today? ‘The person selling power tools has the obligation of becoming 
familiar with all of the many kinds of power tools and their operation 
and use if he and his store are to profit from the sale of these items. 


This assignment will. help the student become familiar with many 
of the power tools sold today, with their uses and the accessories that 
can be sold for use with the tools to increase their effectiveness and 
versatality. This unit will show which power tools are most popular 
and will suggest ways of more adequately serving customers and increas~ 
ing store profits. The student's ability to be successful as a power 
tool salesman will depend to a large extent upon how thoroughly he 
learns this material and the effectiveness with which he uses it in 
serving his customers. 


Assignments 


lL. Read the reference listed below. 

2. VWrite to the various power tool manufacturers and obtain 
their sales promotion literature and latest catalogs. 

3- Assume that you have been instructed to organize and con- 
duct a "Sawdust carnival." Make a complete list of all 
the things you would have to arrange and prepare. Sub- 
mit this list to your instructor for evaluation or 
approval. 

4. Prepare a list (with addxesses) of the service centers 

4, tO which you can send tools for adjustment of guarantee 
or repairs. 

5. Answer the questions below and turn in this assignment 
by 


Reference: 


A. ACU, Hardware, pp. 1-39. 


Questions: 


True-False 


Directions: The following statements are either true or false. If 
the statement is trve,.draw a circle around the letter "TT." If it 
is false, draw a circle around the letter “F." 


T F Ll. Due to the high cost Of repairs almost every home owner 
must do some home repair and is therefore a good pros- 
rective power tool purchaser. 


T F 2. Although power tools are mass produced in large quantity, 
the high cost of production prevents Ownership by the 
average wage earner. 


T F 3e An excellent prospective customer is the man with a home 
workshop who will often purchase new power tools just for 
the joy Of Owning then. 


T F 4. If your store is to compete in the power tool market, a 
full range of tools and accessories must be carried for 
sale. 


T F 5. The power tool salesman must realize that many jobs must 
still be done by hand because no power tool exists to do 
the job. 


T F 6. The desire to own and operate power tools and equipment is 
an almost universal feeling. 


T T 7. Due to “cut" pricing of many tools the profit level for 
the power tool line will likely be below average. 


T F &. Host power tools are displayed on dealer made racks. 


tT F 9. Only the customer needs to be conscious of the service and 
repair reputation of a power tool manufacturer. 


T F 10. For promoting sales, mass tool displays showing how to use 
a tool by pictures are more effective than letting the cust 
customer handle the tool. 


T F Il. When the manufacturer is conducting a demonstration in the 
"“sawduSt carnival", customer should not be allowed to 
Participate or handle the tools. 


T F 12. Power tool manufacturers do not usually make annual model 
changes but rather constant improvements through the year. 


fT F 13. The store manager may be assured that some type of power 
tool or its attachment has an excellent sales potential 
during all seasons... 
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T F 14. A telephone call or post-card advising prospective customers 
of new power tools or accessories is a good approach for 
extra sales. 


T F 15. A power drill is usually the first power tool purchased 
by a customer, 


a T F 16. A power drill can be made moxe versatile by the use of 
ae inexpensive attachments. 


fT F 417. A power drill should be selected on the basis of how much 
the customer can afford to pay for it, 


T F 18. The "precision h 


elical gears" reduce high motor speed to 
the much lower figure 


xe at which the drill chuck must turn. 
T F 19. 3/8 inch and 2/2 in-h drills usually have detachable size 
or top handles which provide extra holding power. 


T F 20. The “key" on the "Jacobs" chuck is actually part of a 
double gear reduction which provides tremendous closirg 
force. 


T F 21. The sale and use of drill kit isually leads to reduced 
interest and sales of drill attachments, 


KI 
ry 
NM 
hw 
e 


Saw attachments for drills are sold which can be used for 
heavy duty sawing. 


T F 23. Jig saw attachments are for light duty work on material of 
one inch thickness or less, 


T F 24. The screw driver attachment will only fit the special 
heavy-duty drills, 


T F 25. Wire wheel brushes can only be used for the removal of 
paint, 


T F 26. A polishing attachment can be used with a horizontal bench 
stand for polishing small objects, 


T F 27. Hole saws with adjustable bars must be "set" fo. the 
desired hole size. 


T F 28. An "abrasive kit" consists only of an assortment of arbors 
or pads; the coated abrasives must be purchased separately. 


T F 29, A paint mixing attachment can be used for stirring any type 
of liguid in a small containcr, 


T F 30. Power saws will do practically any job formerly done by 
hand saws, 


T F 31. Power saws will pay for themselves in time and convenience 
on any job. 


F 32. An 8%" blade can be used oh an 8" portable hand power saw. 


F 33. The 6%" to 7%" saw is the most inexpensive size. 


T F 34, Medium quality ana price saws come in the entire size 
category. 


T » 35. When selling a blade for use wheze nails may be encountered, 
the largest size which the saw will take should be recon- 
mended, 


. 
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| 
{ T F 365. Some jig saws can be adjusted for bevel cuts up to 459, 
| 


T F 37. Sabre saws are similar to jig saws except for the position 
: of the blade anc their increased power and cutting 
: | capacity. 


T F 38. Battery operated tools are priced within the range of 
"quality" tools and above the cheapest lines. 


| 
i T F 39. Battery powered tools usually lack power or performance 
when compared to conventional tools. 
| T F 40, Special extra efficiency accessories must be purchased 
i for use with the battery operated drill. 


ome T F 41, Cordless tools have been largely limited to drilis and 
lawn and garden type tools, 


€ F 42, A heavy duty proxessional orbital sander should always be 
recommended if the user is likely to sand continuously 
over a long period of time. 


J 
3 | 
i> 
e%) 
° 


Power sanders (except disc sanders} cannot be used for 
flush sanding or feather edging. 


ty 
ty 
i> 
> 
° 


A rotary disc sander or a disc sanding attachment for a 
Grill both perform exactly the same function. 


~—T Pf 45, The router is a popular power tool with home workshop 
users. 


~ F 46. The ownership and use of portable power tools tends to 
create a deSire for more tools and the ability to use 
them, 
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T fF 47. The purchase and use of stationery power tools by the honme- 
owner can often be offset by the savings in repair and 
Maintenance costs, 

T F 48. Most purchasers of stationary power tools will not pay 
cash so credit terms must be available. 
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49. 


50. 


51. 


52. 


53. 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


62. 


63. 
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Most newer suburban homes have abasement or activity area 
Which can be usca for a workshop and is large enough to 
accommodate stationary power tools. 


Anexrerienced traiesman is the best person to hire for a 
“sawdust carnival" in the store. 


Stationary power tools manufactured today show a definite 
trend toward light weight and compactness. 


The same principles cf blade selection and use apply to the 
power hand saw or the stationary circular saw. 


The saw~jointer combination tool has a lower cost than 
comparable quality units purchased separately. 


The drill press can be used for both metalworking or wood- 
working. 


The Grilj press cannot be usec for routing since a router 
is available for the purpose. 


The stationary €ise sander can be recommended when an 
individuel has an unusual amount of sanding to be done. 


The scrcoil saw is safe enough that even children may be 
aziowed to use it. 


According to the reference, the band saw is essentially 
a heavier variation of the scroll saw which can cut 
thicker material. 


The band saw does not have the same table tilting features 
of the scroll sew. 


The wood lathe is a machine on which the carving (or 
turning) tool is held by a toolholder. 


The radial arm saw has been considered a production tool 
and not primarily a tcol for the do-it-yourself 
enthusiast. 


fhe reference suggests that the complete stationary work- 
shep should be recommended for the workshop 3ddict. 


The Grinder can be recommended for use in practically 
any workshop for meinteining tools in good condition. 


tationary power tools are often not kept in stock by most 
hardware stores. 


Sales promotion of stationary power tools should be com- 
bined with sales promotion of portable power tools in 
order to take advantage of the market potential. 


= ae 


ae 
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T F 66, Completion 


Directions: Fill in the blank(s) in each statement with the vord(s) 
required to complete the semtence correctly. 


e are A: eee eee ae 
Speen ee dr de atte ee 


l. Customers are usuaily very “brand name" conscious when purchas- 


t ing tools, 
Ei 
> 2.2 A good CéS A MANUfacturer means 
; the customer can be suite that repairs are readily available and 
E: dependable, 
t 
| 3. Due to the sizable investment involved many purchasers of power 
| tools will prefer to use rather 
% than pay . 


: 4, Since power tools maintain their value over a long time they 
represent a good 


5. Add-on sales potential exists for and 
for the original power unit purchase, 


6. when new tool improvements or products which the salesman does 
not understand are placed on the market the people to ask for 
explanations are the or the 


7 or are excellent 
places to obtain new ideas which will assist in promoting sales 
and increasing profit, 


Se The sale of power tools will ofte: 
cost the dealer a great deal in lowered customer goodwill and 
future sales of extra attachments, 
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9. Power drills come in various qualities and prices ranging from 
to more than ° 


10. Drills are usually rated by the 
and the or the motor. 


Pi il, A drill with a chuck 
= is satisfactory for most homeowners maintenance jobs but 

i and heavy duty drills should be recommended for pro- 
fessional use. 


12. A quality drill can usually be recognized by a 
and 


oe ee re 


te 
. ., 4 fasts 


13. The and size of a heavy duty 4%" drill, and the 
7 3 = 
compact ‘3° drill are very comparable. 


14, The price of a compact % inch drill is very comparable to the 
price of a heavy duty inch drill. 


i5. 


16. 


17. 


is. 


19. 


20. 


2i. 


22. 


23. 


24. 


25. 


26. 


27, 


28. 


29. 


30. 
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1/2 inch drills of the heavy duty “ype usually have a 
cea on the back housing which 
can be used to force the drill into the material. 


The chuck is found usually on the very low cost 
economy dx llis. 


A drill enables the user to apply more pressure 
and to apply it more evenly to the drilling Jobs. 5 


Saw attachments for drills often are sold with a soubination 


blade which can be used for or 
work. 
The is the most common type of 


sanding attachment, with the drum or sleeve type also being 
used. 


A grinder attachment wore most effectively if used with a 
which keeps the 
Grilli from moving. 


Screwdriver bits are available-for the screwdriver attachment 
to drive and 
screws. 


Most wire wheel brushes. will fit a. wheel arbor. 


Polishing jobs are best carried out with a sanding pad over 
which a is fastened. 


Hole saws with saw tooth cutters can be used to drill holes 
inch to inches in diameter. 


When framing buildings the principal advantage of using a power 
saw are and ° bas 


A safety feature which should be found on all power saws is the 


Electric hand saws are rated according to the maximum 
which can be used on 


the saw. 


A ‘saw of at least blade diameter is necessary to cut 
through two inch dressed lumber at a 45° angle. 


Larg? or heavy duty electric saws carry: blades up to 
in diameter and weigh almost 
duty saws weigh. 


what light 


The electric hand jig saw is designed for ' 
or straight cuts on soft woods up to 


thick. 


— 
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31. 


32. 


33. 


34. 


35. 


36. 


40. 


4l. 


A2. 


43. 


44, 


45. 
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Blades available for the hand jig saw include fine and coarse 
tooth blades for metal and wood and 
for rubber and leather. 


A gear driven gasoline powered chain saw has a cutting speed of 
approximately feet per minute and the direct driven 
chain saw runs at feet per minute. 


An important safety feature of all 
electric hand tools is the absence of a “shock hazard. 


The two approaches to pReeely type power for tools are the 


and 
al CC ther’ OF which Can be Tem 
charged from a to outlet. 
A “cordless" drill is capable of drilling over holes in 
two inch plank and holes in light steel before recharging. 
Sanding beits are either or in width and 
normally travel at about feet per minute. 


Sanding pads or sheets for orbital sanders are usually of two 
sizes which is 1/3 of a standard 9 x 11 sheet and 
41/2 x 11 which is 1/2 of a standard 9 x 11 sandpaper sheet. 


Grades of sandpaper for orbital sanders range from 


to ° 
Good merchandising practice dictates that stationary power tools 
be priced at the rate rather than the total cash 
price. 


A good prospect for the sale of a stationary power tool is the 
owner of a 


The jointer is designed to do the work formerly done by the 


Good quality jointers have or knives in each 
head while the lower quality tools have only 


Accessories for the drill press enable it to be used for 


a ie = f 
and many other tasks. 


The scroll saw features a which 
can be tilted, for various cutting angles and a blade which 
makes about cutting strokes per minute. 

Both the and the 


can be adjusted on the lathe~bed to fit the size 


of the material. 
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46. The radial arm saw can be sét for both miters 
and miters. 


47. The entire weight of the radial arm and saw mechanism is 
supported by the and stand. 


. Multiple~Choice © 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


_._.... i. The customer should be permitted to "get the feel" of the 
portable power tool by being allowed to (A) attend the 
sawdust festival; (B) try the tool himself whenever possi-~- 
ble; (€) look at the tools in a glass. show case: (D) watch 
the salesman demonstrate the tool. 


2. The sawdust carnival's major disadvantage is that (A) the 
manufacturers representative must do the demonstrating; 
(B) sawdust will get on the customers; (C) sawdust will be 
spread all over the store; (D) it brings many non-purchasers 
into the store. 


3. Chucks on the electric drills range in size from (A) 1/4" 
to 1/2" capacity; (B) 1/4" to 3/4" capacity; (Cc) 1/16" to 
1/2" capacity; (D) 3/8" to 1/2" capacity: (B)'1/4" to. 
3/8" capacity. 


4. For an additional source of power for cordless tools, 
farmers and other workwen can use a (A) 9 volt radio or 
fence charger battery; (B) 12 volt auto battery; (C) 6 volt 
fence charger battery; (D) 6 volt auto battery. 


5. Power to drive the belt on a belt sander is transmitted by 
(A) both front and back pulleys: (B) direct drive from the 
motor; (C) the front pulley: (D) chain or belt drive. 

_ Listing 


Directions: List the items called for in each of.the following. 
Select your answers carefully. 


1. When a power tool such as a-drill is sold to a customer the 
sales potential for attachments and accessories may be just 
beginning and may include such items as: 

(A) {c) 
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List the advantages of tool kits. 


(Cc) 


Power tools can be advertized in window displays as gifts on 
such occasions as: 


(A) 
(B) (D) 


A "heavy duty" or “production” type quality aril of any size 
will usually have the following features: 


(A) 
(B) 
(c) 
(D) 


The accessories and attachments contained in a deluxe drill kit 
will likely include the following: 


(A) (D) 
(B) (z) 


(C) + (F) 


The three basic types of electric drill chucks are: 
(A) , (C) 
(B) - 


The horizontal bench stand holds the drill stationary in such a 
position that the user can perform: 


(A) ne es AC) 
(B) 


The three parts of a grinder attachment are: 


(A) (C) 


(B) 


10. 


ll. 


12, 


13. 


14. 


15. 
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List the eight most common types of power saw blades. 
(A) (E) 
(B) (F) 
(C) >= (G) 
(D) _ (#) 
Hand electric jig saw attachments include: 
(A) (C) 

(B) 
The factors which will determine the time between battery 
recharges on any battery operated tool are: 


(A) 
(B) 
(C) 
The three types of portable electric sanding tools are the: 
(A) 
(B) | 
Routers are particularly effective for such jobs .as: 
(A) (c) | 
(3) {D) 


The more common routing bits which are available for different 
cuts are: “8 : 


(A) (D) 
(B) (E) 
(C) (F) 
The factors which have stimulated the sale of power tools are: 
(A) 
(B) 
(Cc) 


16. The stationary circular saw has the following operator controls 
or adjustments. 


(A) 
(B) 
(C) 
(D) 
List the major parts of a drill press. 


(A) (Cc) 
(B) (D) 
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18. The advantages of purchasing a combination tool rather than all 
of the individual tools include the following: 


a (A) 


8 eee 


Matching 


Directions: In the righthand column is a list of items. The left 
hand column contains descriptive phrases or synonymous terms. Match 
the descriptions to the terms by placing the letter of the description 
blank at the left of the appropriate tern. 


1. Crosscuts in soft wood ‘: A. Combination blade 
2. General rough carpentry use B. Crosscut blade 
3. Cut off on very hard wood C. Flooring blade 


4, Ripsaw on very hard woods 


5. Reclaimed Lumber 
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6. Crating or repairing flooring 


7. Finish carpentry work 
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Assignment Covering 
Sheet No. 10 Units 108-110 


LAWN, GARDEN AND FARM TOOLS -~ PART I 


With the increased leisure time of the middle and upper class, 
more time is available for the homeowner to work in his yard and 
develop his own “private recreationa’t area" or patio. Every year the 
call of spring brings the.urge to people to get out-of-doors and work 
in their yards. .No.matter how small a home or. how varied the interests 
of a homeowner, they are nearly all in the market for several items of 
lawn or garden equipment. The area of. farm tools should not be over= 
looked just because the number of farmers is declining in this day of 
mechanization. 


Sell the customer the idea of doing a better job with the correct 
tools. In order for the hardware salesman to be successful in selling 
lawn, garden, and farm tools, he must know the capatilities and limits 
of his tools anc equipment. Helpful suggestions and planned displays 
Will help a great deal in completing many sales. Spring will be the 
time of the year when most lawn, garden, and farm tools will be sold. 
In order to have a steady return of satisfied customers, it is as im~ 
portant to be able to answer their questions concerning tools as it is 
to supply the actual tools. 


This unit will introduce the student to tools used for digging, 
to seeds, fertilizers, and cultivation and garden tools. This material 
should help the student become aware of the wide variation in personal 
preference for the different styles and types of lawn, garden, and 
farm tools. Success in this department will be dependent not only upon 
how well the student becomes acquainted with all aspects of the. lawn 
and garden department in his store, but is also dependent upon how 
well he knows and can serve the needs of the community. 


Assignment: 


1. Read the reference listed below. 

2. Contact either your locai County Agent's Office or the 
Extension Division-of your State University and obtain 
the latest literature on lawn and garden care. (This 

. material is usually free.) 

3. Prepare a list of lawn grasses: andfrmixtures for 
the different types of soils found in your area, and 
list the best soil conditioning methods for each. 

4. Answer the questions below and turn in this assignment 

‘by + 


Reference: 


a ACHR, Lawn Garden and Farm, pp. l=15, Chapters I, II and III. 
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Questions: 
True-False 
Directions: Th2 following statements are either true or false. If 
the statement is true, draw a circle around the letter "fT," If it 


is false, draw a circle around the letter "F," 


T F 1. Because farm population is decreasing each year the sales 
of agricultural hand tools are also decreasing. 


Tf F 2. Siace the lawn is considered a prestige symbol in suburbia, 
many residents spend hundreds of dollars each year for seeds 
and lawn care tools and supplies. 


T F 3. There is a constantly growing sales potential for tools 
among the rapidly increasing urban and suburban population. 


tT F $4 In a city or surburban area the majority of the tools sold 
will be those intended for use with gardens. 


T F 5. ne highest quality shovels are made from good quality 
carbon steel. 


7, F 6. Quality and construction features for the long handle square 
point shovel and the long handie round point shovel are 
considerably different due to different vsage. 


f F 7. it can safely be said that square point shevels have far 
less cutting power than comparable round point snovels. 


y, F 8. The “handle lift" of a shovel is the distance from the 
floor to the handle tip when the back of the blade is flat 
on the floor. 

F 9. Spades are often sold for post hole digging. 


10. Two-handle post hole diggers are available in several types 
but all have hinged frames which allow @ hinge action. 


Tf ¥F 11. Most post hole augers have wooden grips on a steel handle. 


Y F 22. Both the “bow" rake and the "level head" rake have 16 to 
18 teeth. 


Tf F 13. Since level heaG rakes are of forged steel construction, 
they are used for heavier work than bow rakes. 


" F 14. The best quality level hea? rakes are i ae to prevent 
breakage near the shank. 


ff F 15. The mattock hoc is designed for heavier work than the 
sprouting hoe and has the same tvpe of handle. 


23. 


24. 


25. 


26. 


276 


28. 


29. 


30. 


31. 


32. 


33. 


39 


The rotating action o£ the tines of a gasoline powered tiller 
can pulverize almost any type of soil. 


All cutting tines on gagoline powered tillers are the same. 


Riding model garden.tractors usually have larger motors 
than walking models. 


Garden tractors have attachments available only for snow 
removal and mowing. 


City and suburban areas are now consuming much of the 
fertilizer and seed formerly sold only in rural areas. 


Since 1950 the sale of lawn and garden products has in- 
creased exactly four times. ds 


Almost all hardware stores sell some type of garden or 
Gsass seeds. 


An important reason for selling individual pre-packaged 
garden seeds is the excellent possibility for the sale of 
related lawn and garden tools and materials. 


The sale of packaged seeds from displays requires as much 
knowledge as the sale of hybrid seed. 


The lawn seed business has about reached its peak and is | 
not likely to increase significantly.' 


. 
The seed distributors have developed Lawn seed mixtures 
which are suitable for the different i i le areas of 
the country. | 


Fertilizer can become a big business item but may profitably 
be sold only in a rural or farm market area. 


Pre-mixed and packaged fertilizers which are suitable for 
most lawn needs are available "off-the-shelf." | 


Fertilizer-weed control mixtures are corsiderably higher 
in cost than fertilizers. 


A lawn-type fertilizer spreader will quickly pay for itself 
by spreading the fertilizer more evenly with less waste. 


The “weeder hoe" has a blade which is usually about 1 3/4" 
in height from the cutting edge. 


The "warren hoe" has a single sharp edge and can be used ‘ 
as a cultiv ting tcuol or a mortar hoe. 


The “scuffle hoe" is designed for light weeding and only 
comes in a square pattern. 


et RTA a me 
- 5 
« 


“4 . 
ne een a 


rary 2 on NE NCETM PARAM RR SARITA RY tr EAM MET eR? GA MRE PT RT HET PRE EN TEI et mp8 27% Sa 
® 2 


a abi aE, aed TT ong = ne baba! eho area ‘ 5 - s leet aes, Sg fan 
r 4 Ait os 5 an 
wae Ee ee ee DR eee tree ga ere ree if ee eet 


ante & 


rd 


100 


tf F 


34. The three or five prong cultivator has a long handle and 
diamond shaped tines. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. 


2. 


is. 


On the average less than per cent of hardware store 
sales come from the garden and farm tool department. 


In a city or suburban area the majority of the tools sold will be 
those intended for the care of. or a 
The largest selling shovel type is the handle 
point model. 

The best quality shovels are manufactured from one piece of steel 
by and the lower quality shovels are manufactured 
by the stamped parts together before inserting 
the handle. 


Most shovels have handles made from straight grain 
and are approximately inches in length. 


Square point shovels are usually intended for use in handling 
soil and not for digging. 


Hand?e length for the "D" handle shovel is usually approximately 
or : inches. 


The only square pointed shovels designed primarily for digging 
are called ‘ 


Scoop shovels are designed primarily for handling of 
or on the farm. 


Spading forks have tines and a type handle. 


The push plow has been largely replaced with and 
other power equipment. 


The ; rake is the most popular type rake. 


Walking model garden tractors usually have from to 
horsepower engines. 


Lawn seed mixtures are basically mixed and pre-packaged according 
to the and the 
the lawn will receive. 


Fertilizers fall into the three general classifications of 
: and 7 
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16. The average lawn requires two cress per year generally near 
and again near ° 


17. Two-wheel lawn type seeders can be used for spreading both 
and ° 


18. The two types of all purpose cultivating hoes are the 
and « both of 
which have a blade inches in width. 


iitiple-Choice 


Directions: in the space at the left of each statement, write the 


letter of the item which will provide the correct answer to complete. 
the statement. 


_ i. The "D" handie shovel will likely sell better in the 
{A) city where flower beds predominate; (B) rural areas; 
{C) suburban and urban areas; (D) construction industry. 


2. The most effective shovel for hard digging or cutting is 
is a shovel with (A) long hendle and high blade lift with 
@ square point; (B) long handle, Iow blade lift and square 
point; (C) “D" handle and round point with low blade lift; 
(D) long handle, low blade lift and round point. 


3- Shovel handle leagths are measured from the tip of the 
handle to the (A) top cf the blade; (B) tip of the blade; 
(C}) socket or shock band; (DB) first rivet. - 
4. The sale of bulk seed is largely confined to stores serving 
(A) rural or city areas; (B) rural and suburban areas; . 
(C) suburban end city areas: (D) only suburban areas. 
Eisting 


Directions: List the items called for in éach cf the following. 
Select your answers carefully. 


1s List the various shovel classifications. 


(Aj (B) 
{B) _ () 
(C) (G) 


2. The three types of shovel shanks are: 
(A) {c) 


+ 
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List the three categories of tawn-garden products which exceed 
one billion dollars in sales each year. 


(A) 
(5) 
(C) 


In addition to flower seeds the three basic categories of seeds 
sold by the hardware stores are: 


(A) (C) 
(B) 
The disadvantages of selling bulk seeds are that they: 
(A) 
(B) 
The three types of seeders available for spreading lawn seed are: 


(A) 


(B) 

(Cc) 

The three major plant foods contained in fertilizers are: 
(a) | (c) 

(B) 


List the short handied tools which areprimarily intended for use 
in confined areas. 


(A) 
(B) 
(Cc) 


Directions: 


Matching 
——— 


In the right hand column is a list of items. 
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The left 


hand column contains descriptive phrases or synonymous terms. Match 
the description to the terms by placing the letter of the description 
in the blank at the left of the appropriate phrase or description. 


Group 


I 


fastest acting 


least likely to "burn" 


definitely will burn the lawn 


if applied too liberally 
most expensive 
most concentrated 


can be combined with the 
agents for weed control 


4 or 5 tines and 12 inch 


‘handle 


3 to 5 slightly curved 
tines 


blade with three tines 
opposite 


blade 23; x 6 inches and 
curved 


3 or 4 tines, 12 inches 
overall 


long blade with a "V" notch 


in ends e 


A. 


B. 


organic fertilizer 


chemical fertilizer 


trowel 

fork (short handle) 
cultivator (short handle) 
hand rake (short handle) 
hoe (short handle) 


dandelion digger 
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Assignment Covering 
Sheet No. ll Units 111-114 


LAWN, GARDEN AND FARM TOOLS -=- PART IT 


When many people talk about a "Hardware Store" they are referring 
to a store that sells tools, equipment and materials used on the lawn, 
garden or farm. This unit covers material which includes many of the 
tools used for lawn care, water pumps, farm hardware, and equipment 
used for chemical pest control. 


The student should realize that the more rural his customers are, 
the more probable it will be that his store will carry heavy inventories 
of lawn, garden, and farm tools and supplies. A store doing business 
of this type will need to offer wide selections of merchandise. To do 
a good job of supplying his customers a student should study them and 
their buying habits carefully. The student must be thoroughly familiar 
with the many types, qualities, and features of water pumps and chemical 
spray equipment. A customer who is contemplating the purchase of a 
deep well pump or sprayer will not patronize an establishment whose 
workers are not able to supply him with technical and operative in- 
formation. 


This assignment presents material designed to acquaint the student 
with many tools, materials and pieces of equipment, used on the lawn, 
the farm or in garden work. This unit is an introduction to the type 
of information a proficient salesman will need. After doing this 
assignment the student should be more ¢apable of studying and under~ 
standing the tools and equipment his store sells. In turn, ha should 
be able to present knowledgeable information to his customers. 


Assignment; 


1. Read the reference listed below. 

2. Obtain from your county agent's office the latest literature 
on powder and liquid spray methods of insect control and 
fertilizing. 

3. Study the manufacturers literature concerning the various 
items covered in this assignment. 

4. Answer the questions below and turn in this assignment 
by — -_ - e 


Reference: 
A. ACHR, pp. 15-52, Chapters IV to VII. 
Questions: 45 
True~False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 


is false, draw a circle around the letter "F." 


T F 1. The average lawn has about the same amount spent per square 
foot each year as the average faxm land. 


12. 


14. 


15. 


16. 


17. 


18. 


19. 
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The backyard rarely receives much attention compared tc the 
front yard. . 


The reel mower is not , Suitable for niowing rough lawns or 
grass of greatly varying height. 


The reel mower is the easiest to keep adjusted. 
The reel type mower is the most popular design. 


The electric lawn mower is usually preferred only by people 
with small lawns. 


Power mowers are all essentially of the same quality for a 
given engine or blade size. 


Quality mowers use the motor exhaust to help discharge the 
grass and cuttings. 


Most power mower users are. primarily interested in purchas- 
ing a mower made by a reputable manufacturer rather than a 
mower with many convenience features which cannot be re 
paired when broken. 


Self-propelled mowers are available in both rotary and reel 
types. 


Riding mowers are not all self-propelled. 


Under~-powered riding mowers will likely suffer from short 
engine life and repeated complaints. 


Lawn sweepers are available only in the push type but these 
can be attached or pulled behind self-propelled mowers. 


Wheels can be displayed on convenient manufacturers dis- 
plays which are attractive and occupy very little floor 
space. 


Electric hedge trimming attachments powered by electric 
drills are available. 


Electric hedge trimmers have motors which develop 1 H.P 
or more. 


Lawn rakes and garden rakes have the same general shape and 
tooth length. 


Some models of 2-wheel lawn carts are designed to be 
attached behind power riding mowers and garden tractors. 


One-wheel wheelbarrows which have bodies of both steel 
and wood are available. 
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20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


296 
30. 


31. 


32. 


33. 


34. 


35. 


366 


37. 


Areators have a handy tray which enables the user to add 
weight to push the spikes deeper into the lawn. 


Many suburban homes must be equipped with their own private 
water systems by drilling a well and installing a pump on it. 


“Jet" or "ejector" pumps operate by means of a piston 
action. 


The standing water level in a well and the amount of draw 
down both have the same initial reference point. 


The submergence of the pump refers to the amount (in feet) 
of pipe or pump which is below the lowest water level after 
drawdown, 


The “setting" refers to the vertical distance from the 
storage tank to the standing water level. 


It takes 4 horses to consume as much water as one person 
uses when figuring water use for a farm. 


Service pressure and discharge pressure in a water system 
are the same valve. 


Rubber hose is reinforced with one or more layers of 
fabric between the layers of rubber. 


Plastic hose is usually from 7/16" to 1/2" inside diameter. 


A 3/4 inch hose has over 4 times the capacity of a 7/16 
inch hose. 


Industrial hose is usually sold by the foot, but only in 
25 and 50 foot lengths. 


A hose hanger is hung on a wall so it may be used to carry 
the hose into the yard. 


A “flow-through" reel allows the hose to remain attached 
to the faucet with the water turned on while the hose is 
being unreeled for use. 

Flow-through reels are available. in"wall hung" types only. 


The pistol grip nozzle should only be sold for use with 
hose which can stand the “line” water pressure. 


Hand sprinklers are used for small areas where neavy 
pressure is not needed. 


All non-rotating sprinklers or sprayers operate by water 
pressure which creates a fine mist. 


38. 
39. 


40, 


4l. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 
50. 


51. 
52. 


53. 


54. 


55. 
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Plastic sprinxler hose womes in lengths of 30 feet or longer. 


The four types of "self“powered" sprinkler heads are all 
operated by air pressure. 


The “best" of the new chemical weed~pest conerors only 
require two. to three applications. 


Most chemicals have been developed to the point where they 
are no longer of a poisonous nature. 


Manufacturers recommendations must be followed religiously 
in suggesting chemicals for the home gardner to use in weed 
or plant disease control. 


Chemicals are available to control only the soft shell 
insects. 


A homeowner will readily spend a large sum of money to keep 
an attractive lawn looking its best. . 


The dry chemicals leave no visual residue after application 
if properly applied and they can be more effectively con- 
trolled when applied in the wind. 


Aerosol cans of liquid plant chemicals are becoming so 
efficient they can be used for large areas. 


The continuous hand sprayer has a liquid capacity ranging 
from 20 oz. to three quarts. 


Slide pump sprayers are made only in "continuous acting” 
types. 


A pressure of 180 lbs. can spray liquid 20 to 25 feet. 


Hose nozzle sprayers lack the ability to accurately place 
the solution when compared to other types of sprayers. 


Plunger dusters hold only 1/2 lb. of pesticide. 


The National Sprayer and Duster Association makes recommen- 
dations for sprayer and duster applications. 


Although labeled as poisonous, most dusting chemicals do 
not require careful handling. if they are not allowed to get 
wet. , 


A hand type continuous sprayer is not recommended for use 
inside the house. 


In the type of chain in which the ‘Links are made without 
welding, only flat stock is used from which the links are 
stamped and folded. 
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56. Twist link welded chain ‘is as popular as straight link 
welded chain. 


57. Chain display racks tend to increase impulse buying if well 
located. 


58. Swivel repair links, when properly applied, are as strong 
as an unbroken link in the chain. 
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T F 59. Ready=cut chain is uneconomical since most users want 
special lengths. 


60. Pre=«packaged rope units only come in multiple 100 feet 
lengths which can be separated for individual sales. 


| 
ty 


T F 61. Coils of rope are marked at 10 foot intervals and are 
available only in coils of 2000 feet length. 


| 
ry 


62. In farm fencing the bars may be closer together at the 
bottom than the top. : 


T F 63. Barbed wire is only made with two sharp points on the barb. 


64. Electrical fence controls are designed to electrify an 
entire multiple strand permanent farm fence. 


65. Fence stretchers are designed for two-man operation. 


Er a 
mee entene satires Gee 


66. A 16x 10 mesh is the most popular size for screen wire. 


67. Shade screening is made from thin sheets of aluminum. 
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68. Wrist type gloves have a long open cuff. 
Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


Ll. The two basic cutting actions of lawn mowers are 
and which is always power driven. 


pret oang aa Spe: 
, 


2. A mower attachment used to shred leaves and weeds for compost is 


the attachment. 
3. The three methods of powering mowers are: + which 
is the most popular, and ‘ 
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4. Lawn experts and discriminating homeowners prefer the ; 
type cutting action lawn mower fo 
for the professional quality lawn care. 


ei 5. The main disadvantage of the electric lawn mower is the 
a which restricts its area of use. 


: 
| 


6. 


7. 


8. 


9. 


10. 


il. 


12. 
13. 


14, 


15. 


16. 


17. 


18. 


19. 


20. 


al. 
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The two basic categories of gasoline engines used to drive lawn 
Mowers are __. bs _and 


id 


A crankcase which holds the lubricating oil is always present 


on us garomne engines. 
Oil and gasoline are mixed together for use ina 7 
engine. 


A RetE= Proper ted mower engine must provide the power to drive the 
and the ° 


During the manufacture of the mower, quality control is much more 
important for a mower than for a 
push ‘type mower. 


A yard and garden tractoz can be used for 
and many other tasks by adding 


= SS ee | 
attachments. 
Lawn sweepers usually have a hopper capacity of bushels. 


"“v" belts are used widely on _ machines and units 
around the home and come in A, B and Cc widths. 


Hand type hedge shears have a scissor type cutting action with 
blades inches to inches in length. 


The most popular models of electric hedge shears have a blade 
length of inches or over and operate at approximately 
strokes per minute. 


The battery powered hedge trimmers are capable of trimming a 

hedge feet in length on the top and both sides before 
mane aa | 

recharging is necessary. 


Lopping shears are designed ‘for .. aaa trimming with 


handles to inches in Tength for cutting heavy 
growth. 


—_SEE ee 


Hand type pruning shears have blades from . to 
inches in length. a 


Weed whips are recommended when cutting tall 
and on rough ground. 


Lawn rollers usually consist of a large drum a to 
in diameter which can be filled with 
to provide the necessary weight. 


Pumps for "shallow" wells are built to raise water up to 
feet. 


24. 


25. 


26. 


27. 
28. 
29. 


30. 


31. 


32. 


35. 


36. 


37. 


38. 


39. 


Average pump discharge pressure is usually lbs. 


A properly designed pum set up should have enough capacity so 
that it dees not need to operate more than the equivalent of 
hours per day. 


"Drawdown" refers to the difference between the 
level and the - level with the 
pump operating. 


The material from which the largest “ootajye of garden hose made 


today is or . 
Garden hose is ordinarily sold in foot and £oot 
lengths. ; 


Hose reel carts have a capacity of feet of garden hose. 
High quality nozzles are made of ° 


Soil soakers are usually made of and are used 
Where water must not be applied v5 the foliage. 


Underground sprinkler systems ar2 used primarily on 
and 


A root irrigator consists of a which can be 
inserted near the rocts of a large plant to force water into the 
soil to water the tree roots. 


Knapsack and Compressed Air Sprayers both have capacities of up 
to gallons. 


The type dusters provide a continuous flow of 
dust from one or two o ‘ets. 


dusters are especially suited for treating 
in@ividual plants and small trees. 


The two basic types of chains are and 
link type. 


Sash chain is the common name for 
and is especially suited for use where the chain 


must lay flat. 


ae ee ee ee ee De a ee ee ee chain is made by 
forming or knotting wire into links and is suitable for many 
ordinary jobs. 


Heavy-duty chain with great tensile strength is made with 


The advantage of twist link chain is that during use the slight 
twist in the links tends to prevent and 


ill 


40. Chain, hooks are usually attached to chaing by the use of a 


i’ 41. Snaps are available in both and 
end types. 
am, Fs 
ee 42. Most rope displays carry rope from to in 
= diameter. 
43. Twine is made from sisal, and _ ° 
44. Fencing is classified into two categories according to whether it 
will be used for or needs. 
45. Double Loop ornamental fencing is both tighter and more ornamental 
than fencing. 
46. Chain link and fencing is more 


popular for public areas because of its and 


47. Farm fencing is manufactured in heights of to 


48. Barbed wire is made with or gauge strands. 


49. Poultry netting comes in mesh sizes of | to and 
heights up to feet. 


50. Hardware cloth is available. in to foot widths 
and rolls of foot length. 


51. Glass substitutes are sometimes made from plastic coating over 
or .: mesh. 


52. Better quality gloves (work) are made from 


e 


’ Listing 


Directions: List the items called for in each of the pone se 
Seiect your ariswers carefully. 


lL. List the two main types of lawn edgers. 


(A) (B) 
2. Battery powered edgers and shears have the following basic . 
advantages; 
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3. The electric hedge shear is very suitable for use by the homeowner 
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and also: 
q (A) (c) 
.: (B) 
4. List the two categories which include ail pumps. 
(A) (B) 


5. The four basic questions which must be answered before the proper 
pump can be selected are: 


ee a 


(A) 

Fj (B) 

; (c) 

i (D) 

: 6. When figuring the "total head," list the factors which must be 
considered. 

2 (A) (D) 

¥ (By (z) 

a 

¢ (c) (F) 

’ 7. List the common types of hose clamps and repair connectors. 

| (a) (c) 

| (B) (D) 


z 8. The four types of self-directing sprinklers are: 
= (a) (c) 
(B) (D) 


= 9. List the factors needed to decide how economical one method of 
¥ chemical weed-pest control is compared to a former method. 


(A) 
(B) 


10. 


il. 


12. 


13. 


14. 


1é. 


List the objections to liquid chemical mixtures. 
(a) | 
(B) 


(B) 

(c) 

List the most popular types of hand liquid sprayers. 

(A) (D) 

(5) (E) ; 
(C) (F) 


Self-contained dusters fall into three general types: 
(A) (Cc) 

(B) 
For fruit trees 1 to 5 feet.in height, the sprayers or dusters 


which are recommended by the National Sprayer and Duster 
Association are: 


(A) (c) 

(B) (D) 

Repair links are generally grouped as follows: 
(A) (c) 

(B) 

Screen wire is made fron: 

{A) (c) 


(B) (D) 
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Matching 


Directions: In the right hand column is a list of items. The left 
hand column contains descriptive phrases or synonymous terms. Match 
the descriptions to the terms by placing the letter of the description 
in the blank at the left of the appropriate term. 


Group I 


1. swivel head for flat or A. hand trimmer 
vertical work 
B. scissor type trimmer 
2. one fixed and one movable 


blade C. draw-cut type trimmer 
3. hollow ground blades D. electric trimmer 
4. scissor action-multiple blade E. heavy-duty electric 
trimmer 


5. similar to sheep shears 

6. top handle moves vertically 
7. blades can be locked together 
8. clutch protected motor 


9. should only be used for 
lightest trimming 


10. easiest operation--least effort 


ll. 6" width self-sharpening blades 


Group II 
1. common chickweed A. easy to kill variety 
2. thistle B. hard to kill variety 
3. dock. ‘ 


4. spotted spurge 
5. burckhorn plantin 
6. dandelion 


7. mouse ear chickweed 


8. oxalis 
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Assignment ee Covering - 
Sheet No. 12 Units 115-116 


SPORTING GOODS «- PART I 


The sale of sporting goods is usually surrounded by a pleasant 
atmosphere. Now days hunting and fishing is thought of as a leisure 
time activity. Certainly you will take pride in and find great 
Satisfaction in helping people to enjoy themselves, 


Remember, the longer you work in a sporting goods department, 
the more effective you will become, both in sales and in passing on 
helpful “hints". The finer details of knowledge about hunting and 
fishing require years of actual experience to master, You, as a 
salesperson, might need to substitute some reading at first to suppli- 
ment personal experience, 


This assignment. is designed to give the learner a basic knowledge 
of the better known phases of sporting goods so he may serve his 
customers more confidently. 


Assignment: 


lL. Read the reference listed below. 

2- Prepare a paper, not over one page, fully explaining how 
the “gauge” of a shot gun is determined. Be sure to in- 
clude in the explanation information to show understanding 
of gauges. Cover the 410 gauge in your paper, too, 

3. Answer the questions below and turn in this assignment 
by ; 


a 


Reference: 


A. Advanced Course in Hardware Retailing, Unit 9, "Sporting 
Goods", pp. Intro~37. 


Questions: 
True-False 
Directions: The following statements are either true or false. 1 
the statement is true, draw a circle around the letter "T." If it 
is faise, draw a circle around the letter "F." 
T F lL. Sporting goods departments in hardware stores are becoming 
more important with the increase of leisure time and 
income for the average worker. 
T F 2. The sale of sporting goods is most usually confined to men. 


TT #F 3. Many men look upon relaxation as a form of therapy. 


T FF 4. Most Americans do not have to be concerned with the over- 
weight problem. 


5. A full line of merchandise is required to attract sports 
men to this department. 


; T F 6. Low quality sporting goods is where the retailer makes 
a big profits. 


Si T F #7, Your sporting goods displays shouid create a proper rustic, 
outdoors mood. 


T F 8. Hunting licenses yield no profit and render no significant 
benefit to the retailer for selling them. 


| T F 9, Unit of gauge measurement is based on the number of shot 
| in the shell a@ shot gun uses, 


ac 
| 
= 
© 
e 


A 410 shot gun is actually a 67 gauge. 


T F dll. Most shot patterns of the same type shotgun shells. will be 
the same. 


: T F 12, Hunters use different degrees of choke boring to control 
| shot patterns. 


T F 13. For greater shot spread, it is best to cut off your shot- 
gun barrel, 


T F 14, For best results a shooter should add his own recoil pact 
ES to his gun, 


4a T F 15. Most hunters consider the large shell capacity of the 
zi pump shot gun a cesirable feature. 
T F 16. The auto-loader shot gun is a true automatic. 


T F 417. Lever action .22 rifles are better suited for left rather 
than right-handed shooters, 


T F 18, Auto~loader .22 rifles require more attention and mainte~ 
nance than other .22's,. 


ae ee ee ee 


T € 419, Many hunters feel the pump action rifle is the fastest 
manually operated big game rifle. 
: T F 20. The rim fire cartridge is most popular of rifle ammunition. 
: T EF 21, A #2 shot is much smaller than the #12 shot. 
a : T F 22, Most hunters find it easy to skillfully imitate the call of 


a duck with a plastic or wood caller, 


r 
| 


23. Bait casting rods are used mostly for still fishing. 


a T F 24. When spin casting one can use a lighter tackle than possible 
with a regular casting rod, 


ae ee 
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25. Fly rods were originally designed for casting of bass 
bugs and lightweight metal spinners. 


26. The more experienced fisherman, when fly casting, vecis 
his catch in rapidiy. 


27. Lighter type salt water fishing is frequently done with 
fresh water equipment. 


28. Casting reels are used primarily for game fishing. 


29, Most of today's fishing reels have to be reeled in with the 
left hand, 


30. Single action reels are usually double geared. 
31. A wet linin line is stronger than a dry one. 
32. Wet flys are used for fishing on the surface of a lake, 


33. Better tackle boxes have one or more trays hinged to lift 
as the box lid is opened. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


l. 


26 


In this study, sporting goods are classified as those items 
used in games. 


Some men are not so much interested in what high cost sporting . 
equipment will do but the it will make on fellow 
club members, 


To compete successfully in attracting sportsmen to your store 
for sporting goods, your merchandise has to be 
and promoted. 


To do an effective job of selling quae one must 
guns. 


Shot pattern is the of shot pellets at any 
given yardage. 


Full choke Roring is meant to be used for 
shooting. 


Longer barrels permit more _ shooting, 


The type shotgun stock needed by a customer depends on his 
and 


The .22, by far the most popular rifle, is weight 
and to maintain, 


The bolt of bolt action rifles is manually operated for 
P , and the 
cartridge. 


11. Pistol and revolver sales are regulated by . p 
12. A newly developed handgun for target shooting will continuously 


place accurate shots beyond yards. 


H 
| 
] 
4 13. The gas gun, operating on a CO* cartridge, can fire from 
; to shots per cartridge. 

{ 14. in either rim fire or center fire cartridges or shotgun shells, 
the performs the function of firing the 
ammunition powder. 


15, The drams of powder in the total charge of a shell determines 
its ° 


fot 
on 
* 


Shot size is determined by the type . the shooter 
plans, 
The sighting device of a telescopic sight is called a 


~l 
e 


18. Anyone who purchases a good gun should aiso be a prospect for 
reg a - 


19. Lower quality duck decoys are made fron 


20, The better quality hunting knives have light weight blades from 
to inches Long. 


21. The most important parts of any fisherman's gear for a fishing 
trip will be a and . 


22. Salt water spinning rods range in length from to 
feet, 


23. Salt water rods will generally be than fresh 
Water rods. 


24. To avoid winding a fly line in small coils, the fly reel should 
be a spool type. 


x 
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25. For removing sand and grit from a reel while fishing, it is neces- 
sary that the reel have quick features, 


og 26. A casting line serves as a between the angler 
2 and his bait. 
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27. The pound test of a line indicates it, will withstand that number 
of pounds strain in a pull. 


liultiple-Choice 


Directions: In the space at the left oi cach statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


1. (A) Status seekers; (B) Men looking for relaxation; 
(C) True lovers of sports are considered the best all 
around sporting goods customers, 


2. When a gun operator has to work a mechanism to load a 
new shell into the chamber after each shot, the gun is 
(A) a manual; (8) a semi-automatic; (Cc) an automatic, 


3. Choke is the partial constriction of the (A) receiver 
end; (B) muzzel end; (C) extractor end of a shotgun 
barrel r 

4. A shotgun shell fired with modified choke would project 
(A) 70: (B) 607 (C) 40 per cent of its shot pellets inside 
a 30 inch circle, 


5. In hunting turkey, fox, and ducks, a (A) full choke; 
(B) modified choke; (C) improved cylinder is recommended. 


6. Most single shot shot guns axe of the (A) lever ection; 
(B) magazine loac; (C) break~open type. 


7. Bolt action shot guns are best for (A) trap shooting; 
(B) fast field shooting; (Cc) beginners. 


8. Automatic pistols are (A) magazine loaded: (B) bolt 
action loaded; (¢€) gas loaded. 


3 9. Almost all fishing rods, tubular or solid, are made of 
= (A) bamboo; (B) steel; (Cc) glass. 


10. Most reel handle grips are made of (A) plastic; 
(B) hard-rubber; (C) cork. 


11. (A) Boat rods; (B) Surf rods; (C) Big game rods are used 
for deep sea trolling for marlin, tuna, and sail fish. 


Listing 


Directions: List the items called for in cach of the following. 
Select your answers carefully, 


) | l. List four sources of display ideas: 
OF a = i “IC 
(B) (D) 


wn 
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List eleven ideas in promoting a sporting goods department: 


(A) 
(B) 
(c) 
(D) 
(E) 
(F) 
(G) 
(H) 


| 


(r) _ a 


(J) 
(K) 


List the five well-known shotgun gauges: 


(A) 
(B) 


(c) 
(D)- 


(B) 


List the two styles of double barrel shot guns: 


(A) 


(B) 


List the two basic rifle types: 


(A) 


(B) 


List the three type magazines found on lever action rifles: 


(A) 


(B) 


(c) 


f 


List the four pistol 


and revolvex calibers, telling which one 
is best for target practice and which two are used mostly for 


protection: 

Caliber se 
(A) (c) 
(B) (D) 


Cc 


aliber 


Use 


ed 


9. 


10, 


ll. 


12. 


13. 


14. 
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List the. four advantages of the new steel and plastic shotgun shel? 
(A) 
(B) 
(c) 
(D) 
List the four rod and reel classifications: 
(A) (c) 
(B) _ (Dd) 
List the two types of fresh water spin casting rods: 
(a) | 
(B) 
List the four basic types of fishing reels: 

Ao ne  , (CI 

(B) (D) 

List four desirable features of a spinning reel: 
RP) et, (G) 


YY aces A 


| 


List the four types of fxy lines: 
(A) (c) 
OB) anh = 1D) 


List the three types of plug lures or bait casting lures: 
OY a ee, “BY , KC) 
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SPORSING GOODS -~- PART IT 


One does not have tc know how to piay basketball or baseball to 
sell equipment for the two spurts, but it certainly would help: 
The next best thing in increasing sales cffectiveness would he to 
"know your merchandise," 


When customers come in to buy sporting goods such as a baseball, 
boxing gloves, even a flashlight for “snipe" hunting, the sales person 
should be able to adequately match his merchandise according to their 
needs and their budget. Some people want quality and never question 
price. Others let the price factor determine the qt-lity they 
receive and want all they can get for a certain amount of money. 


This lesson is geared toward helping the student understand the 


meaning of “quality" sporting goods. He should learn to judge which 
oauipment is best for a certain use. 


Assignment: 


1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment 


2 jae ae oe ae gs 


Reference: 


A. Advanced Course in Hardware Retailing, Unit 9, "Sporting 
Goods", pp. 38-54. 


Questions: 

True-False 
Directions: The following statements are either true or false. If 
the statement is true, Graw a circle around the letter "IT." If it 


is false, @raw a circle aroufid-the letter "F,." 


fT F 1. Many hardware stores promote complete sets of basketball 
equipment as backyard practice sets. 


T F 2. Volley balls are approximately the same size and weight as 
basketbalis,. 


T FP 3. Quite often the sale of one football helmet will lead to 
the saie of another. 


J 
ny 


4. Shoulder pads offer good protection for boys during a 
backyard fcotball game. 


<’ F 5. The design of a catcher’s mitt varies considerably. 


T F 6. A baseball is larger and softer than a softball. 


T F 7. 
T F 8&8, 
Fr 9S, 
T F 410. 
T F Qi. 
T F 12. 
T F 413. 
T F 14. 
T F 4215, 
T F 16. 
T F <[°7. 
T F 18, 
T F 19. 
T F 20, 
T F 21, 
T F 22. 
T F 23, 
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A softball bat is longer and more slender than a basebail 
bat. 


A softball glove is very similar to a baseball glove, but 
has more padding, 


Low quality catcher'c mitts have felt padding. 


The wire or magnesium frame type softball catcher's mask 
is much lighter than the baseball type. 


A woman's sand izon golf club is the same length as the 
woman's number 9 iron. 


Golf bags are generally designce3 to carry only ten clubs. 


Most hardware retailers feel that flashlights are truly 
sporting goods, 


The uses of a flashlight are very limited. 


Dry batteries contain no moisture and should be stored in 
a cool place, 


The zinc container of a dry battery not only serves as the 
protective covering but also acts as a fuel. 


Flashlight battezies today have a shorter life than those 
of a few years ago. 


Of necessity today, at the very first signs of weakening, 


batteries have to be removed to prevent corrosion. 


The popular six volt sportsman lantern battery can be 
used underwater. 


The flashlight is made for much rougher treatment than the 
sportsman light. 


The heavy guty industrial flashlight is practically 
unbreakable. 


A marine lantern is completely waterproof end resistant to 
salz water corrosion. 


A two cell: flashlight requires a two volt bulb. 


Completion 


Directions: Fill in the blank (s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. A basketball should be inches in diameter. 
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13. 


14, 


15. 
1G. 
i7. 
18. 


i9. 
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Basketball shoes should be made with canvas tops end have rubber 
soles with quality. 


For inflating basketballs and volleybails, a hand type 
is handy. 


Punching bags are usually made of with 
seams. 


Football pants should be made with 
Material with padding on the inside, 


Fielder*s gloves come in or finger types, made 
for or handed fielders. 
The quality of leather in a baseman’s mitt is determined by the 


of the mitt. 


Cnly catcher’s masks with = 
approval should be carried in the junior size group. 


Baseball bats are listed according to their ; 


a eee 


Baseball bats will vary in length from to 
inches. 


Tennis balls made of nylon and web fabric, have a 
cover. 


Quality tennis balls are shipped in sealed 
cans. 


A racket preSs is desiaqned to hold a tennis racket under pressure 
to prevent its ° 


Golf clubs are classified as and = 
The most popular of golf club sets is of the piece set 
variety. 


Improper storage of a flashlight battery can result in 
lived batteries. 


Usable energy in the form of electxicity is created within a 
Gry battery through a reaction. 


The Zinc covering of a dry battery acts as a 
pole, 


Electrical current *fowing through a lamp heats the 
wnt1il it glows. 


ae 20, Batteries are Kept fr2sh over a long period of time by a steel, 
iG CASS» 
4 . if - - * a == . = 
pei 21. HOSt batteries im the heavy duty category develop _—s——séVollts 
ne of Power, 
22. To fit most becthery operated lanterns, the six volt Lantern 
battery is made _ ate Shaped, 
Ps 23. During the past few vears the __ 
a has developed a larae market for the smaller type battery. 


24, Spertsmen lanterns ere designed for use unuer normal 


Qn . conditions. 


25. The headlight type of hattery Light is populsr with workers who 


meed to keep free. 


oF ee ees 
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Directions: In the space at the left of each statement, write the 
istter of the item which will provide the correct answer to complete 
the statement. 


4 2. Most orficlel size haskethalis ere made of {A} leather: 


= {B} rubbers {C} plastic. 

4 _... Ze Qnelity fovthalis are made of (A} plastic; (B) rubber: 3 
fy {c} leather, : 
ps iq _.. Se he Lowest quality basebelis are covered with {A} rubber: : 
Wak {8} rubberized fanric: {C}) leather. Hs 
ae _.._—s-—s#e”«s«s Guw@ity baschali bats are mace cf (A) ash: (8) walnut; YT 
ee f*} hickory woot. : 
Oa sd Se ©68Gaity tennis sackets heve (A) leather: (8) rubbers : 
a Fi {C} wooden aqrip handzes. = 
_... ©. & Standard awsber 7 golf club iron is (A) 38; {B} 37: : 
{C} 36 imches in Length. . 
=. ¢» Sigh quality goll balls have {A) rubber: (B) Liquid: z 
{C} plastic centers. i 
._ 8, ®he best place to display fleshlights is {A} in the S 
sporting goods department; (B} near the automobile zt 
accessories: {C} not certain. % 

_. 9. he {A) zine covering: (B) paste filler; (C) carbon rod 


collects Gry battery electrical current and makes it 
avellable te am owtside circutt. 
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10, {A} Regular; (B) Heavy duty ignition; (C) hot shot 
batteries account for the majority of dry battery sales. 
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ll. The ignition dzy cell was prinarily designed to be used 
(A) in automobiles; (8B) in lanterns; {C) for rural 
telephones. 


12. Flashlights are classified according to the (A) number 


of batteries required; {B) size of the bulb; (C} the 
type of the batteries used, 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefuliy. 


lL. List the component parts of a Tether Ball set: 


(A) ic) 

(B) é (D3 Sava re aeeee EST 
2. bist the three categories of boxing glceves: 

{A} {3) —__. (C) 
2. List three uses for the penlight battery: 

iA} (Cc) 

is} 


4, ist three primary uses of the hot shot batteries: 
ia) (c) 
(B) 


Sse 
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Assignment Covering 
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RECREATIONAL EQUIPHENT 


in the past few years outside living has expanded from that of 
fishing and hunting on to cooking, eating and sleeping under the open 
sky. Equipment for the new leisure past-time extends from portable 
refrigerators to barbeque ovens, All work and no play is not the 
practice of children ox adults in this modern day of leisure living. 


This lesson will widen the student's knowledge about camp 
Stoves, lanterns, grills, ice chests, vacuum bottles, boats, motors, 
recreational games, and toys for children. These items can be sold 
effectively in hardware stores if the salesperson has the “know hotr," 


The student should obtain information from this lesson to help 
him recommend recreation ecuipment to his customers. This lesson 
will help him to be more effective as a salesperson with needed 
"know how" rather than being just an “order taker." 


Assignment : 


l. Read the reference listed below, 

2. In not more than one page, list advantages and disadvantages 
of the charcoal, gasoline, and propane camp stoves you might 
point out in helping a customer decide which type he should 
buy. 

3. Answer the questions below and turn in the assignment 
by 


e 


Reference: 


A. Advanced Course in Hardware Retailing, Unit 10, "Recreational 
Equipment,” pp. 1=-32, 


Questions: 

True~False 
Directions: The fcellowing statements are either true or false. If 
the statement is true, draw a circle around the letter "f," If it 


is false, draw a circle around the letter "F,” 


T F 1, Outdoor living has become an established way of life in 
our country. 


TT fF 2. Quite often it is easier to sell things that customers 
want but do not need rather than what they actually need. 


y TF 3. In the spring, retailers have to create customer desire 
for more outdoor living items, 


T F 4, National advertising has little or no effect on creating 
demand for items in any one area. 


T F #5, The power of ciemonstration is very important in selling 
outdoor living merchandise, 


T F 6. Women do most of the outdoor cooking, 
T F 7. Only people in the warmer erinane: such as "down south" 


prefer charcoal cooking. 


a | 
; T F 8. Rotisseries are usually standard equipment on most deluxe 
portable grills. 


T F 99, The briquet form of charcoal is more expensive than the 
regular form and will not burn as long, 


4 T F 410. Caps, aprons, and gloves not only add color to cook-outs 
but they are good protection against grease and cooking 


stains, 
ae t F dll. The folding chair is the most popular type of outdoor 
an furniture, 
T F 12. The plastic covered chaise lounge is most popular because 


it can withstand bad weather. 


T F 13. Three point hansmocks have two Suspension points at the 
head and are thc more stable of the two types made. 


T F 15. Aluminum treating a tent fabric can reduce the inside 
temperature. up to 15 degrees. 


T F 16. Pup tents are designed for protecting three or four people 
while sleeping. 


+} 
hy 


| 

| 

} 

| 

| 

I 

| 

Fi T F 14. A camper's tent is light weight and easy to carry. 

| 

| 17. Camp stools and chairs offer some of the comforts of hone 

on a camping trip. 

} 

i T F 418. Sleeping bags will provide sleeping comfort only under 
ideal weather conditions, 


T F 19. Suction cups hold car utility racks secure -in such a way 
that there is no danger of slippage. 


T F 20, Propane camp stoves can be purchased in either one or 
two burner styles. 


s T F 21. Charcoal camp stoves are lightweight and very convenient 
for camping trips. 


‘ 


+] 
| 


22. A gasoline camp lantern requires a special type fuel 
for its operation. 
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| 7 T F 23. In most areas, the pint size vacuum bottle is most popular. 


| ; ; T F 24, Most hardware stores will experience sales with the small 
: fishing and towing type boats, 


i. fT F 25. The three to five horsepower model outboard motors weighs 
. 4 about 17 pounds. 


T EF 26. Marine paint displays should be separated from regular 
paint lines for greater impulse sales, 


f F 27. Boat hardware should be galvanized for longer life around 
salt water. 


| = T F 28. Snorkel masks permit the swimmer to breathe underwater 
| ae by means of a self-contained air supply. 


T F 29. A kagok boat cushion serves as a life preserver also. 


T FEF 30. The walker stroller is very convenient for mothers with 
small babies on shopping trips. 


T F 31. Better quality gym sets are made of heavy tubular steel, 
| Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


| 1. Many manufacturers of quality merchandise provide advertising 
designed to create desire for their products. 
| = 2. in offering terms on large items, it is a good idea to price 
| sor the merchandise according to how much it will cost the customer 
. g per ‘ 


E 3. A permanent outdoor grill is usually made of or 


4, Deluxe portable grills are usually made of 


, or 
5. Medium range grills will average to dollars 
| in price. 
| ae 6. Grill covers are made from or . 
| q fabrie. 


grill e 


8. Grill brushes can be used to clean grill tops by using the 
on one side and a brush usually made of 
on the other, 


2 : 7. The cast iron hibachi charcoal gril is patterned after the 
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16. 


17. 


18. 


19, 


20. 


21. 


226 


236 


25.6 


26. 


The popularity of patios has brought in a new market in patio 


The seat and back of patio chairs provides the user ; 
, and 


——e  @ 


Quality picnic tables and benches are made of solid . 


Inexpensive picnic tablcs and benchcS are made of solid 
, stained to look like higher quality nod. 


Lawn torches burning helps to drive away inzects. 


The average retail hardware store usually carries only tents of 
the ancl type. 


The house-type tent has a base usuaily about by 
feet. 


A portable electric refrigerator weighs only about 
pounds and will hold up «o pounds of food. 


Ice chests, kept cold with crushed ice or ice cubes in the 
chest, are made of ; ,» and 


Picnic jugs, of the vacuum type, can keep food or 
sor hours. 


Picnic baskets usually have enough plates, cups and saucers for 
from to people, 


The most popular sizc boat sold through hardware stores is from 
to feet in length, 


For general trolling purposes, a horsepower motor is 
all that is needed. 


Most 3 to 1 gear ratio trailer wenches are capable of handling 
loads up to pounds. 


Most aluminum or steel frame boat seats are of the 
type. 


The better type swim goggles have water-tight rubber frames 
with lenses, 


Most popular wood or fiberglas water skies vary in length fron 
to feet. 


The model preserver can be worn at all times, 
either in the boat or in the water. 
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27. The size of a bicycle is determined by the of 
the — ¢ ata 


28. The most popular size bicycle is the adult inch size. 
29. Velcipedes are often called : 


30. The most popular models of juvenile automobiles are the 
, the ,» and the car. 


31. The rigid frame type wading pool is built to hold up to 
gallons of water. 


32. During the past few years the trend it. toys has been toward 
and Operated types. 


Multiple-Choice 


Dis>ctions: In the space at the left of each statement, write the 
lettez of the item which will provide the correct answer to complete 
the statsc.ent. 


1, Ouv"nor living merchandise displays should be (A) scattered; 
(B) gioped?: (C) small. 


2. The (A) delu.e grill? (B) hibachi grill; (C) propane grill 
offers the eas. st of charcoal cooking. 


3. (A) Blectricity; (B; Newspaper; (C) Fluid is used in the 
funnel type starter te get charcoal ignited. 


The (A) house-type tent; i.) camper's tent; (C) pup tent 
usually have zippered doors «nd nylon screen windows. 


5. (A) Low priced; (B) Medium price‘: (C) Deluxe higher 
priced air mattresses are made wi.h two layers of water- 
proof cletn and two layers of rubbe~. 


6. Camping and picnic supplies are consic 2»red as (A) a 
"necessity"; (B) an “only for the rich’ (C) an impulse 
variety of merchandise by hardware retaz ers, 


7. (A) Plywood; (B) Aluminum; (C) Fiberglas oats are the 
lowest in purchase price, 


8. (A) Plywood; (B) Aluminum; (C) Fiberglas. k»ats are 
designed for use with powerful motors at ve’y high speeds, 


9, Outboard motors are rated according to thei: (A) size; 
(B) horsepower; (C) speed. 


10. Water skiers require (A) 3 to 5 horsepower; (B) 12 to 25 
horsepower; (C) electric trolling motors fcr their sport. 
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ll. Quality canoe paddles are made from (A) hickory; (B) oak: 
(C) laminated wood, 
es Listing 


| Directions: List the items called for in each of the following. 
| Select your answers carefully. 
j 


1. List three extra features one might expect to find on a deluxe 


. grill, 
i (a) (c) 
7 (B) 
4 2. List the three types of charcoal starters, 
I (ay) 
: (B) 
i 3. List the three parts of a "fire tool set", 
{ OY ga, () 
\ (B) 
e 4, List the three basic fuels used to fire camp stoves. 
t (A) (Cc) 
Fe (B) | 
& 5. List the three categories of camp lanterns, 
i 1) ee re) 
i (B) 
7 6. List component parts of a’ picnic Set. 
e (A) (c) 
‘ (B) 
: ‘ 7. List two reasons many retailers do not handle boats. 
4 (a) 
(B) 


BS free He 


8. 


10, 


List three materials most boats are made of. 
(A) (c) 
(B) 


of each, 


List the three types of ski ropes and give the obvious advantage 


(A) 
(3) 


(¢) . 


List five types of recreational game sets stocked by most 
hardware retailers. 


(A) ___ (D) 
(B) (E) 


“¢) 
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PATRT AND PRI? SER TES —— PART F 


Statistics show that the paint devariment im memy hardware stores 
is the second in tote! sales and that with the imcressing mamer of 
homeowners and the continnous advertising campaigns of the paint ia 
facturers, paint comsumption is likely to rise comsidercbly in the next 
few years. 


oe ee ee ee ee eS 
jopment. However, the store, Which has a good paint stock smd weii- 
trained paint salesmen with a thorouch umd@erstending of the many oro- 
Gucts and mercnendising methods, will be the local sales leader. 


To rem@in ebrenst of the trends and pro€ncts im this ficia wii 
require constant reading and attenticm to memufacturers’ Literstore < 
concerning p2int dsvelorpments, apoliceticms end the verions semiricss 
associated with paintings. 


Im this essigmment you will study sales end merchentising sds, 
the proper soplication of paint finishes end the common cruses : 


paint failure, both inside ana cuiside the structure. 
Assignments 
4. Bead end stugy the reference Listed below. 
2. Stuéy the memufacturers literature that is eveaiispis to 
Se mana the trade journals end write fer sales informe mm 


dealing itt an any tniamiifer new protects or simiiriss. 
& Make a ‘painting Jeyvonut," both imterior and exterior, 
for (1) 2 new unpainted home and (2) am older hom with 
unknown finishes on such items as floors, clear finishes 
Windows ana doors. Beve vour emplover check if wath vor 
then give it to your instroctor. 
5. Answer the omestions below and tumm in this assigmmert 


by “ 
Reference: 
A. ACER, "HarGwere Study Umit leven Chacters I to ¥, up. 1-35. 
Guestions: 
Truc-Fraise 


Directions: Yhe following statements are either true or false. Tf 
the statement is truce, draw = carcie around the letter *F,” : 
false, Graw a circle around the istter *F,* 


hy 
: 


iy 


Tf F i. The everece horse requires & to 10 gelloms of paint for 
two coat exterior paint job. 


ae 


Te 


hg 


| 
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Nay 


Be 


£35 


fine cost Of wert amt sasGrtes for the imterior of a home 
as more them coubide tle cost of peime for the exterior. 


Simece the der: farmer bes 2 -erger inmvesimert im buildings 
and epiimmes: be is aiss Hikely to use more protertive coat~ 
Zags om them. 


Large imitsivial paint users will acmelly comtect you in 
your Stime Sar yom mst te eile mp sell om 2 discuoumt besis 
GE FoR are im have remsst orders. 

Most paint temmfectarass wali not cooperate im shinping 


Sarge omemiitiss Girestiv ip your caustamer=. 


The do-it-yoursei= maint custieomer ecooumts for the lergest 
mercsntage cf retait caire sales. 


A bomemencr wiki fizsty surchese better arades of paint than 
@ roemter. 


ESimt Stwertisims Hes aigeys beam roocrly Gome becemse ef the 
ew tan eactorsrs. 


The fous! retailer mest cevyise sli bis ow Sdvertisinag mets 
emai levosts. 
Esimt sumirics mast be nraemeted wicorucsly st all times and 


i she a 


are wsusiiy aqiitier’= ts mre. 


It 3s aiweys imacrisstic te cl=ce = scumdries check List 
sere the customer m=y see it Simee he may feel #f is 2 
reflection on bis intsliicence. 


a ee ne a 
sheh=, 

The mite amt misuse ct free sales aids by reteilers 
Gisturms the paint mem actoarers. 

Esimt emai seimi saomeriss items stouls mot be advertised 
togeiiner simes tis often cresies cortusiom in the castoamers 
im. 


Eocel sales promoticms stccid cme si the same time es the 


Tismisyamg the ade (er repeacecticns}) which anpear in 
metion=?! neagerimes is af unwise orectice im sellisag a 
mSriomaiiy Hmown orcasct. 


Messe? Gismliavs of wei=i ney use ribbor to draw etiemtion 
to the aa ema tc mrocict. 


ri 


Vd 


ing 


tl 
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24. 
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26. 


"Soot" radio ammouncements should be used to back up other 
advertising efforts. 


Color cards are too large to be maztied and must be distri- 
buted es hemdowts from the stare. 


Battery operated motion-displays should be used ali year 
aroumi to stimulate interest. 


Bilthoard advertising is usually offered to the retailer 
om a cost sharing basis. 


Promotional movies are often avatlable from paint manu- 
facturers end cam be used or offered for use free to large 
Groups. 


Store clinics for teaching custemers the use of paint sun~ 
dries and painting techniques can be especially effective 
im increasing paint sales. 

fhe use of paint may eventually cost many times 
Whst i= saves. 

Good quality paint will usually last twice as long as poor 
quality paint. 

"me term “Iatex” is very confusing and refers to a group 
of paints using synthetic o21 vehicle. 


fhe customer should elweys be allowed to make up his mind 
Om painting materiais without any suaqgestions from the 
salesmen. 


Three coats of paint make the best job when painting "new" 
exterior wood surfaces. 


Paint wear is uniform for 211 outside surfaces if the paint 
is the same thickness. 


For copper, bress and aluminum screens spar varnish is 
recomended by the paint selection chart. 


Latex fiat well paint should only be applied to walls since 
Zt is difficult to apply to ceilings. 


Alligstoring may be painted over if it is firmly attached 
to the house. 


Discoloration from atmospheric fures can be removed with a 
strom bleach. 


Brown sta2imimg of Redwood or Cedar siding is the result of 
excess misture within the structure. 
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35. Once the checking in house paint has cracked completely 
through the fiim it must be removed. 


36. Crawling is a problem encountered when painting flat hori- 
zontal surfaces. 


37. Good quality house paints are made so they will not chalk. 


38. fhe only cure for fading paint is to seal the old surface 
and repaint. 


-%e Mildew discoloration is caused by fungi that feed on the 
oils in the paint film. 


40. Peeling and blistering of paint is commonly due to water 
accumulating behind the film. 


41. All flat finishes should be brushed in straight parallel 
strokes. 


Completion 


Directions: Pill in the blank(s) in each statement with the word(s) 


required to complete the sentence correctly. 


1. 


2. 


8. 


In the United States there are paint manufacturers who 
produce over million gallons of paint annually. 


It costs about for the materials to paint the exterior 
of the average house. 


The paints used during an earlier period were primarily made 
from and ° 


During the painting season Iagazines and 
_—sNC Nl CCCC#sAN.:« RECWSSPAPerss carry articles and 
advertisements which stimulate the paint sales. 


Paint sold to customers for application by professional painters 
often involves at least a rebate to the painter. 


Promotion literature and handouts includes 
and hand bills. 


The main advantage of paint mixing machines is that they enable 
a retailer to satisfy any color requirement for paint with a 
limited number of ‘ 


"On the spot" demonstrations by factory trained paint experts 
are good ways tc demonstrate the 
features of paint and techniques. 


Alligatoring is caused by a paint film that hardens on top with 
a layer below. 


eT) 5 Fe cere) 
ee ee eee 


. eta Sen el ane et 5 ; ga eee Cha ee ey oe 
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10. Painted exterior surfaces which have collected excessive dirt 
may be cleaned with 


a a 
, OL 


ca a eae ae 


Multiple-Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


1. The annual everage cost per home for paint and paint 
sundries is (A) $45 to $90; (B) $120 to $150; (Cc) $20 to 
$30; (D) $10 to $20. 


2. labor costs when repainting are approximately (A) 75 per 
cent of the total; (B) 50 per cent of the total; (Cc) 25 per 
cent of the total; (D) 85 -per cent of the total. 


3. Paint manufacturers will usually reimburse the advertising 
costs of the local retailer at least (A) 35 per cent; (B) 50 
per cent; (Cc) 85 per cent; (D) 100 per cent. 


4. A single coat of paint usualiy forms a layer with a thick- 
ness Of about (A) 1 1/2/1000 inch; (B) 2/1000 inch; 
(Cc) 4/1000 inch; (D) 6/1000 inch. 


5. "Bleeding" of undercoats may be corrected in severe cases 
by applying (A) one coat of shellac; (B) two -coats of 


aluminum enamel; (C) two coats of good exterior undercoat; 
(D}) applying a strong bleach. 


Listing 


Directions: List the items. called for in each of the following. 
Select your answers carefully. 


i. List four factors responsible. for the wide use of paints in the 
do-it-yourself movement. 


(A) (Cc) 
(B) (D) 


2- Selling aids which manufacturers generally provide paint retailers 
free of cost include: 


(A) - bea (ce) 
i aos 
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3. Give away items which are usually available aa manufactur= 
ers at little or no cost include: 


(A) (Cc) 
(B) 


4, The four qualities which a customer expects of the paint he buys 
are: 


(A) | — (C) 

(B) (D) 

5. The major faults of poor quality paint are: 
(A) (D) 

(8) | (E) 
(c) | (F) 


6. The operations which may be necessary to prepare a surface or 
area of a house for painting include: 


(A) (Cc) 
(B) = (D) 


7. From every customer you must find out the following concerning 
the use of the paint: 


(A) 
(B) 
(C) 
| (0) 
; (E) 


| 


8. Crazing, cracking or checking may be caused by: 
(A) 
(B) 
| () 
; (D) 


Tees 
PAGa -=28 - 
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9. 


io. 


ii. 


Flaking or scaling away of large areas or flakes of paint is 
caused by: 


(A) 
(B) 
(C) 
(9) 


Wrinkling of the paint surface is caused by: 


(A) 
(B) 
(Cc) 
(D) 


Listed below are interior paint problems which are different 
from those of exterior paint. Give the major cause: 


(A) 
(B) 
(Cc) 
(D) 
(E) 
(F) 
(G) 
(8) 
(Z) 
(3) 
(K) 
(Z) 
(M) 
(1) 
(0) 
(P) 


bicom 


brush marks 


cement floor paint reeling 


clouding 


cotton blush 


crazing 


deadening 


grain showing 


hot spots 


poor adhesion to enamel 


non=-drying 


non-uniform color 


orange peel 


pinholing 


streaks and shadows 


Water spots 


Directions: 
the .proper 


PTT Pd dt] 


il. 
l2. 
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Matching 


From the numbered list at the left of the page select 


type paint and insert in the blank on the left of the page. 


‘ fype of Paint or Finish 


usually water thinned A. oil base paint 


combine pigments in a B. alkyd resin paint 
varnish type base 

C. water thinned paints 
The fastest drying of ston 
all finishes D. enamels 


used to produce a hard, E. lacquers 
glossy, transparent film - 

F. stains 
use pigments in alkyd 
resin vehicle G. varnishes 


contain natural oils H. synthetic resin varnish 


odorless very quick dry- I. . shellac or shellac varnish 
ing ss 
J. latex (vinyl or acrylin) 
replaced the oils in 

oil base paint to pro- RK. industrial varnish 

vide better drying cycle 


slowest drying with soft 
finish 
include calsomine and 
emulsion paint 

oil pigment 


often dry in four hours 
or less and was developed 
because natural resin sup-= 
plies were exhausted 


usually baked to.speed 
drying 


not=water proof, thinned with 
alcohol. 
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PAINT AND PAINT SUNDRIES =~ PART If 


A thousand things can go wrong with a paint job. An ounce of 
prevention by the advice or information from the seller is worth a 
pound of cures in the task: of repeating the job. Customers will re- 
turn happily for more paint and supplies if they are correctly given 
what they need along with some good advice (if asked for) on how to 
use what they buy. 


Your success in selling paint will to a large degree depend upon 
your ability to correctly estimate the amount needed and establish the 
confidence of your customer in your ability, good judgement and under-~ 
standing of his problems. A colorful paint salesman may be one who is 
full of color information. To talk intelligently with paint customers 
who know their colors, requires color knowledge. To help poor souls 
who know not their colors, also requires color knowledge. 


This assignment will help you become more aware of the paint sales- 
man's responsibility to his customer. This unit presents information 
on how to correctly estimate the amount of paint needed for a particu- 
lar customer's use. You will become acquainted with many of the vario 
various sundries a painter may use or need. Many of the various terms 
used in a painter's vocabulary are in this lesson. 


Assignment: 


l. Read the reference listed below. 

2. Prepare a list of painter's terms and definitions with 
which you are not thoroughly familiar. 

3. Answer the questions below and turn in this assignment 
by ° 


Reference: 


A. ACHR, Hardware, Chapter ll, pp. 34-55. 
Questions: 
True-False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "fT." If it 


is false, @Qraw a circle around the letter "F." 


. F 2. Accurate estimating on painting jobs can help forestall 
complaints by customers. 


7 F 2. The size of regular windows and doors should be subtracted 
from the area to be painted on all estimates. 


, F 3. Estimating is simply a matter of determining the area 
(length by width or height) of a series of flat squares 
and adding together. 


T EF 4. 
T F Ss 
T F 6. 
T F Ts 
T F 8. 
T F 9. 
T F 10. 
T F ili. 
T F 12. 
T F 13. 
T F 14. 
T F 15. 
T F 16. 
T F 17. 
T F 18. 
T F 19. 
T F 20. 
T oF. 21. 
T F 22. 
Directions: 
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fo find the area of a 1/2 pitch gable and a 1/4 pitch gabje 
different formula must be used.’ 


A bicycle will likely take eee eee 1/2 pint of paint 
per coat. 


When suggesting paint sundries to a customer always suggest 
first an item he is likely to buy. 


Modern paint removers dissolve the paint surface. 


The new water washable chemical paint removers are generally 
promoted as being non-toxic and "safe." 


Propane torches are widely used on oil base paint for paint 
removal. 


The finish quality will ultimately depend upon the surface 
preparation. 


Nylon brushes are now seriously challenging the imported 
bristles in quality. 


The most popular width of paint rollers is nine inches. 
Roller extension handles are oniy for painting ceilings. 
Roofing brushes are often made from tampico fibre. 


Sandpaper is made from a backing, a bonding material and 
sand. 


- Double strength window glass is 3/32 inch thick. 


“Alky" refers to alkyd pase. paint. 

"Sand finish" is a rough finish plaster wail. 
“Short paint" has a uniform thin appearance. 
"Stretch" refers to the flexibility of the paint. 


“Tooth” refers to the reughness of the paint which will cause 
the next coat to adhere. 


"Turps" is painter's language for lacquer thinner. 
Completion 
‘Fill in the blank(s) in each statement with the word(s) 


required to complete the sentence correctly. 


1. The formula for i lhc gable area of a 1/2 pitch roof is 


= the area. 


When estimating the interior area of a room the area of 
is found, then doubled, the area 


of one is found and then doubled, 
and the times the of the room will 
give the area of the and 7 


The formula given for finding the size of a square is 


The area of a tank (cylinder) mounted on a stand will be the same 
as a with two . 


Paint removers must be washed off with or 
if you are cleaning veneers. 


A good quality paint roller may be used for appiyang 
paint and also 


paint. 

Sanding discs come in inch and inch diameters. 
The grades of window glass are select quality, 
commercial and general purposes. 


Boiled linseed oii is called " ".by painters. 


Rultiple-Choice 


Directions: In the space at the left of each statement, write the 


letter of the item which will provide the correct answer to complete 
the statement. 


1. If your customer has a room with an area of 2850 square feet 
and the finish coat of paint covers 500 to 600 square feet 
per gallon, you skould recommend the purchase of (A) 4% 
gallons; (B) 5 gallons: (Cc) 5% gallons: (D) 6 gallons. 


2. When suggesting sundries, a good lead in statement is 
(A) "Why don't you buy some...?” (B) "You'll also need 
some...." (C) "The last customer bought some..." 

(D) "Will you also need some...?" 


3. An artists round brush is often made from (A) camel bristle; 
(B) nylon bristle; (Cc) fibre; (D) Chinese pig bristle. 


4. Most sandpaper is sold in (A) sheets: (B) rolls: (C) belts; 
(D} discs. 


5. "Back priming" refers to (A) priming the back of the house; 
(B) painting back over the old primer; (C) painting the in- 
side of an outside wall; (D) touching-up a previously primec 
surface. 
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Listing 


Directions: List the iteas called for im each of the following. 
Select your answers cere*nliy. 


i. 


2. 


3. 


4. 


Estimating the correct amount and type of paint involves knowing 
the answers to such questions as: 


(A) 
(B) 
(c) 
For the surfaces listed below fil] in the blank with the approxi- 


=i 
mate number of square feet which the first coat can be expected 
to cover. 


(A) Wood frame siding square feet 
(B) Cement bicck ‘square feet 
(C) Shingle siding square feet 
(D) Medium texture stucco Square feet 


(E) Asbestes wall shingles 


(F) Brick souare feet 


iG) Shingle roof 


List in the blank space the formula for 
(A) Circle 


(B) Sphere 


(C) Triangle 


(D) Rectangle 


List the groups of paint sundries which zav be suggested to the 
customer. 


(A) 
(B) 
(c) 
(D) 
(E) 


7 


YThe woods which require thet the wood aqrains be Fil¥ed with = 


(A) (C} 

(B) 

Paint brushes ers made with: 

(A) (Cc) 

(3) 

List the ditfersnt types of paint roller covers. 
(a) (Cc) 
(B) (D) 


ee eS 


List the Gifferent grit types of samdmamer. 


(A). i ( t—CSY 
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Moderm electrical fixtures arc attractive and decorative, 
as well és beins fonctional. 


Electrical eppitcices are oniy as efficient as the 
electrical wiring im @ home, 


Electricity is a low asst comudity thet serves the public 
wel, 


Raising lighting levels is @ good practice in safequarding 
eyesight. 


Filourescemt larmc lend themselves well to decorative 
tresaitent. 


&iweys use several small belas instead of one large one. 


Colored imside Licht coatings Improve licht quality and 
improves the quantity of Light preduced, 


Retallers show? stock the naw tintese decorative incen- 


desosmt balhs since they bring better then average bulb 
DrOLLtS. 


Fiourescemt amc incemdescent lamps shold never be used 
im the seme room. 


Mimiature appliance and heater comnectors are all equipped 
Wath em oft-and-om switch. 


fme tyme cord used for extension cords is determined by 
the kimd? of cori commector used on it. 


Tf starting a moter consistantly biows @ fuse on a 
circuit, use 2 higher emp ordinary fuse. 


Voltage will drop whem current is rum throuch an extra 
lomgy extemsion cord. 


Silent mercury switches are cecoming quite popular. 
Pig-tail weether-vroct lampholcers make electric contact 
with the power Lime by forcing contact plugs into the 
Wire. 


Surface wirimg devices generaily shovid be flush-nountec 
im @ wall. 


Wall plates cam be made decorative with pieces of drapery 
oz wellpeper to blemd into the room color scheme. 


hem 2 customez indicates a meed for a lighting fixture, 
first show him ai2 you have evaileble then ask questions. 


tT F 20, 
<£ F 21. 
fT F 22. 
fT F 23. 
T F 24, 
T F 25. 
T F 26. 
ft F 27. 
T F 26, 
fT F 29. 
T F 30, 
T F 31. 
T F 32. 
T F 33. 
Tt PF 34, 
T F 35. 
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“Upright" exterior lanterns look better if the outside 
outlet is below 2/3 height of the door. 


If the customer insists on a wrong type fixture for his 
house, it is the salesperson’s duty to sell him the correct 
fixture. 


Using a hanging lantern fixture over the table will do 
littie to separate a dinette area from the kitchen unless 
there is some type of wall separation, 


Dens with wood interior walls should have a green, copper, 
or some other type decorative lighting piece. 


Light bulb wattage is etched on the bulb itself. 


Bayonet base type incandescent bulbs are used in 
automobiles. 


The higher the wattage the more light an incandescent bulb 
gives. 


Ciear glass bulbs help to reduce glare, diffuse the light, 
color and control it. 


Light colored walls help homeowners save money in consump- 
tion of electricity. 


Frosting is painted inside most bulbs. 


Natural colored light bulbs are excellent for decorative 
purposes since they are less expensive than color-coated 
bulbs. 


Too low voltage will lengthen bulb life and increase its 
output, 


It is possible that early excessive bulb blackening is 
caused from an incorrect burning position. 


The type of flourescent base used is Qependent upon the 
Giameter of the bulb. 


Floruescent lamps produce three times as much light as an 
incandescent bulb of similar wattage. 


Like the incandescent bulb, too frequent starting will 
not affect the life of a fluorescent lamp. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


l. For the general public to safely take advantage of electrical 


conveniences, many homes should be 


150 
2e New homes are being built at the rate of about a 
a year. 
= ; 3. Good lighting can often be accomplished by combining the 
a | proper lighting with sufficient lamp ° 
_— 4. Eye efficiency depends upon eye . 


 # 5. There is a trend to use lights to produce a and 
. an erfect in the home. 


6. Many homeowners have hesitated to introduce flourescent lighting 
.' because they feel it gives a appearance, 


a | 7. Wixing materials that transfer current from the source to the 
a | point of uSe are thought of as devices. 


power to port ble tools by the 


a | 9, Fuses or circuit breat:ers used to protect wiring from becoming 
; Overloaded are known as devices, 


10, trip and break the circuit when 


og 8, Three-prong grounding plugs are now required for supplying 
overloading occurs, 


li. Most wall outlets are of the type with two . 


Outdoor outlets are designed to be completely _ = —( CS 


ee 
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13, Atctachment plugs with blades assure a firmer, 
more positive electrical contact. 


7 14. Ceiling lampholders should ke mounted on 


a : 15. When uSing pipe heating cable, in all cases, it is recommended 
4 the control be used. 


= 16. For exterior lighting, suggest copper or brass to go with 
- house exterior. 


17. The type lighting fixture needed for a breezeway will depend 
upon whether the breeZeway is open, , or 


» 18. For lighting a garden or barbecue areca, recommend 
Watt PAR 38 flood lamps. 


19, The amount of lighting needed for a front vestibule or reception 
hall is determined by its actual . 


226 


236 


24. 


25. 


26. 


276 


28. 


29. 


30, 


31. 


52% 
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The fixture is considerec conventional for kitchen 
incandescent lighting. 


Suspended fixtures may be used in the living room if the 
ceiling is higher than ° 
Perimeter lighting, consisting of recessed 
has become popular for living room use. 


To increase your related sales, never sell a fixture without 
the or that it should use, 


The base of an incandescent lamp holds the lamp firmly in the 
socket and it the through the lamp. 


The most wideiy used incandescent base type is the 
base ° ‘ 


Three contact base incandescent lamps contain two separate 
in one bulb. 


Daylight bulbs yield a more approximated daylight through 
use of a glass. 


PAR and reflector type yulbs have a reflecting surface of 
or sealed inside che bulb. 


Stores, factories, and schools have rade 
lighting their standard source of illumination. 


A flourescent lamp needs its own _ Operating 
control to maintain proper current operating 

limits, 

The average home has. wired sockets for lighting. 


Electricity carried by a wire is measured by 


Multiple-Choice 


Directions: In the space at the left of cach statement, write the 
letter o£ the item which will provide the correct answer to complete 
the statement. 


1. Modern homes today have well over (A) 19; (B) 30; (Cc) 50; 


electrical appliances, 


2. Incandescent bulbs produce light cast that is (A) blue; 


(B) orange; (C) red in character. 


3, Bulbs that give off a (A) pure white; (B) cool green; 


(C) warm rea coast are best for general use. 


6 meee 
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De 


6. 


7 


il. 


12. 


(A) Thanksgiving; (B) Christmas; (C) New Year holidays 
will bring the biggest demand for colored bulbs and outdoor 
reflector lamps, 


Electrical devices recessed in ox attached to the wall of 
a home are in the (A) portable: (B) permanent: (C) 
speciality wiring device group. 


Generally speaking, electrical speciality devices will 
(A) produce: (B) transfer? (Cc) consume electricity. 


An amateur would probably prefer a (A) quick clamp device; 
(B) multiple tap; (C) multiple socket for making an 
outlet repair. 


The most popular type appliance cord is (A) supex flexible 
HPH cord: (B) meoprene covered ilo. 16 cord; (Cc) No. 18 
carton jacketed asbestos insulated HPD cord. 


For a circuit with an electric motor on it (A) an ordinary; 
(B) a time-lag: (C) a cartridge fuse is recommended. 


For wires rated to carry 30 amps, a (A) 20; (B) 30; 
(Cc) 40 amp fuse will give best protection, 


(A) Double pole; (B) Three-way: (C) Single pole switches 
are used to control one circuit from two points. 


A new surface wiring device using a Flat, rectangular 
cable, with nail holes pre-punched, now on the market 
should prove to be useful for lighting the (A) living room; 
(B) dining room and kitchen; (C, cellar, attic, or garage. 


For the best kitchen flourescent lighting use (A) 2 
watts: (B) 11/2 watts: (Cc) 1 watt per square foot of 
floor space, 


(A) Tan; (B) Ivory: (C) Primrose Yellow colored walls 
will help provice more usable light in a room. 


Eificiency of a flourescent lamp increases with the 
(A) diameter; (B) length; (C) color of the tube. 


(A) Starter switches: (B) The ballast; (Cc) The bipin base 
preheats the standard flourescent lamp to make the lamp 
light. 
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Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. 


36 


56 


6. 


7. 


List six different electrical supply products a man might need 
in converting his basement to a dens 

(A) (E) 

CBD nnn eS (FB) 

Ue te, AG) 

(D) | 

List the three separate product catagories of hardware store 
electrical supplies: 

(A) 

{B) 

(C) 

List three examples of portable wiring devices: 

(A) (D) 

(B) Se ee ree 

(c) 

List the two basic types Of outlet oenguaie 

(A) 

(B) 

List three switching mechanisms for incandescent lampholders: 
(A) (c) 

(B) 

List the three most commonly used types of wiring boxes: 


(A) _ (BD = (C) 


List five different places where lighting may be placed in a 
kitchen and dinette area: 


(A) (D) 
(2 )) 2 = ee es AE) 
(Cc) 
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8. 


9. 


10, 


List four possible places for light fixtures in a bathroom: 
(A) 
(B) 
(Cc) 
(D) 


List four questions to be answered when selecting a dining room 
light fixture: 


(A) 
(B) 
(:) are 


(D) 
List four good forms of retail advertising: 
(BD 5 8 es, (0) 
i ee TAD a, 
Multiple-Response 


Directions: The following are advantages of either (A) Incandescent 
lighting, or (B) flourescent lighting. liark either A or B by the 
statement, whichever correctly applies, 


1. Longer life, 

2. Greater economy. 

3, Offers a concentrated light source. 

4, Cooler light. 

5. Operates reliably at all temperatures, 

6. Operates on elther direct or alternating current. 
7. Life is not reduced by frequenting starting. 


8. More light per watt. 


355 
Matching 


Directions: In the left hand column is a list of terms. ‘The richt 
hand column cantains descriptive phrases or synonymous terms. Match 
the descriptions to the tezms by placing the letter of the description 
in the blank at the left of the appropriate term, 


1. Alternating Current A. 1,0) watts 
2. Ampere B. aencotes rate of Tiow 
3e Candle~power C. electrical power unit of 
measurement 
‘4. Cycle 
D. point where reflected light 
5. Direct current meets 
— 6%. Frequency _ Ee. a complete alternation of AC 
current 


Indirect lighting 

F. one sguare foot of illumination 
8. Kilowatt 
G. lows many times per second, 


9. Ohm one way, then the other way 
10, Volt H. number of AC cycies per second 
il, Watt I. measures intensity of light 


J. unit of pressure for supply 
of electrical current 


K. light first reflected to 
ceiling 


Le unit of electricel resistance 


M. current flowing in only one 
direction at aii times . 
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Assignment Covering - 
Sheet No. 18 Units 132-134 


HGUSEWARES -=— PART f 


Today housewares are not only highly decorative, but they are 
also well engineered. The agressive hardware merchant will find 
housewares to be important in producing extra profit. However, here 
is a field that is becoming very crowded and highly competitive. This 
makes a knowledge of the selling techniqves in this lesson an absolute 
necessity. 


When Mrs. Jones enters a store to shop for cookware, she has 
every right to expect honest, factual, and up-to-date information on 
the products offered for sale. To be an expert in this field requires 
a great deal of knowledge. 


This assignment will acquaint the student with the difficulty 
of handling variet*es needed in the housewares and cookware department, 
in deciding what snould be stocked, of what will sell and what might 
not. The student will learn much of the knowledge needed in making 
explanations of the use and value of houseware products to his 
customers. 


Assignment: 


1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment 
by e 


Reference: 


A. Advanced Course in Hardware Retailing, “Housewares," 
Unit 13, Chapters I ana II, pp. Intro.~-24. 


Questions: 


True~False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "fT." If it 
is false, draw a circle around the letter "F." 


T F 1. Even though profit made through the sale of "housewares" is 
below average, it does account for 10.9% of total gross 
sales. 


T F 2. Store location plays an important part in determining 
housewares' volume of sales. 


f F 3. Today's housewife is looking for the easiest, quickest, and 
most efficient method of doing things. 


T F 4. fhe kitchen is considered the "workshop" for the housewife. 


157 


T F 5. Cockware today is decorative enough to serve the kitchen 
muuch in the same way as pictures do other rooas. 


T F 6. Plastics have enabled manufacturers to bring new, exciting 
colors to the retailers' shelves. 


T F 7. The sale cf a housevere item seldom leads to the sale cf 
related itens. 


tT F 8. The retailer aims at having his store window and interior 
displays reflect the same high spirited at=osphere as his 
accompanying advertising creates. 
9. Scusewares are considered “seasonal" merchandise. 
T F 10. Scst nev kitchenwares will require little demonstration. 


T F ii. Gne shoiid begin with the most expensive sets in showing 
customers sets of cooking utensils. 


T F 12. Large covered pans and similar lerge items should be 
placed on top shelves where they are easier to reach. 


T F 413. Customer-participation displays lead to more sales. 


T F 14. One should always be sure his interior displays are 
adequately stccked to backup the store window thems. 


fT F 15. The term "gadget" suggests quality to the housewife more 
so than the word "tool." 


T ¥F 16. Housewives are continually isciveas ad for new and better 
means of preparing focd. 


T F 27. Aluminum cockware discoloraticn is harmful and shouid be 
removetl as quickly as possible. 


T F 18. A dali sae pets oi Rake pasty cates then Gonigiay 
polishea finish. 


fT F 19. Most pie recipes cali for an eight inch pie pan. 


J 
| 
N 
© 
° 


Abrasive-type cleaners will not mar the finish of colored 
aluminun. 


T F 212. Steel wool is necessary and highly recommended for cleaning 
stainless steelware. 


T F 22. In the past few years the copper bottcued stainless steel 
cookware has become a top seller. 


T F 23. The visual attraction of glass makes it a “naturel" for a 
full line display. 5 os 


T F 24. Glass cockingware will withstand quick a changes. 


Opades Glass is cuistiending with its feshion coliars ax 
decorative dssicns. 


26. Goods Bex=d in empossed timere shold mot stick t te >=. 


27. Pores in caeSt iran becom: vell bobriceied throngh comst=nt 
USS 


28. Porcelsin enameiss ware is ome of the newer types of cock 
ware. 


29. Porcelain enamel were is highly recommenied for cote. 
takers by theses who =now cood coffee. 


30. Waterless cocking is truly cocking without the bemerit c= 
water. 


Commietian 


Directions: Fill in the bdienk(s) im cach statement with the word {s) 
required to camplet= the sentence correctiy. 


i. 


2. 


3e 


il. 


The herdwere retailer cisssifies such items as cutlery, tims 
Ware, Stemware, et., 3S a 


___—C(Cti‘“CsSCT 8 
purchase, for this roam. 
Sarroandines far the housewite. 

Women today Go mot iixs to siop in dimly iit, 
ae TCH EMTISS Storss. 

Beny tsoding memates ae cocoa oS eee 
housewares by reimoursing mer cent Gr mare Of tr cost. 


A salesperson should Keep in mimd at all times that a 
castoumer is the best ativeriissment 2 store cen 


have. 


Sales of additional items t a mouSsewit to oo with ber 
ieietat one ce: Sach aS 2 runpber drainboerd with a dishtrsin=r, 
is catied sciiing. 


Im the housewares Gerarim=ent, a32 coukweres should te cqromed 
together accerding to the and the 
from which they ere made. 


Pens with lids shoaid be displayed with homdies pointing i. te. 
so the bhossowiite might use fer Biren 2 
to remove th: lid. 
A specially desicned meteai stend for floor displaying of 
a ee ee" eee a ree 
can be purchased from menetecturers. 
A good way to cispley Kitchen tools and cutlery sets is to tan 
them aa a wertics! shest of nerforeted boerd called a 


” 
ee ee ». 
8 ee ow hates 


-_ 


25¢ 


Related plastic ftems, mercmercisce? ints family qroupincs, wiil 


Siar CUSuMIETS BmiG Grestser use cz tie * _ 
ide>. 


> show timet theirs orocicts are Firtceliy mibreskable, Melamine 
often mse Gisniars. 


is timomcs Sissies. 


To tee Shest aelamincm nore Gecoretive for giftwere limes with = 


Dual Siw @E steini=-es sitesi aienctic usually ere of thre 
miy comsitectiom or ere mame wit smecizt p= 


Bt is ars i 


. ZI 
Re oo mr re mere ‘ — — x a SQ es a a —_ 
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23. Tre pressure cocker seves the housewife time by cooking foods 
to times taster. 


Mmitinie—Chcoice 
Dizvections: Im the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


i. C@st irom kitchenwere should be placed on lewer shelves 
because of (8) appearence; (B) poor sales; (C) weight. 


2. hem you point ovt the uniform finish and attractiveness of 
a cookimg wtemsil, you are selling (A) cost: (B) quality 
(c} wtility. 

3- (&) Alumimeum; (8) Gless; (C) Cast iron cookware has one of 
the highest retes of heat conductivity of all cookware 
Materiais. 


Eisting 


Rirectionms: List the items called for in each of the following. 
Select your answers cerefully. 


2. ist the places a mewspaper ad might be posted in the store to 
best remind you amd your customers of the kitchenware specials. 


(2) 
(3) 
{c) 


2. im using the 3-D approcch to sales, desicon, display, and demon~- 
stration, which ome means: 


(A) good merchandising - 
{e) wise buying =- 
(c) good sale=sm=mship - 


3. List the four types of displey that might be used for selling 
rubber housewares. 


Mo séEL) 
() oo tCsCé@) 


4. 


Se 


Ge 


Te 


Re 


6l 


in merchandising rubber houseware items, what are four basic 
rules to follow? 


(A} 
{(B} 
(Cc) 
(5} 


List. the three types of cooking utensils on the market today: 
(A) (Cc) 
(B) 


List the different materials that cooking utensils are avail- 
able in o 


(A) (E) 

(B) (F) = Bese eee 
(Cc) (G) 

(D) 


List the four principle types of aluminum cookware. 


(A) 


(B) 

(Cc) 

(D) 

List the uses Of stainless steel bowls. 
(A) (D) 

(B) (E) 

(Cc) (F) 


List the trree extraordinary selling points to be used in 
selling glass cookware. 


(A) (C) 
(B) 
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10. Quality waterless cookware must. have what three features? 
(A) 
(B) 
(c) 


ne Ere 


Se el eT we al Aa ER Hest IR eg dh yt 
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Assignment Covering 
Sheet No. 19 Units 135-137 


HOUSEWARES «- PART II 


The Slogan "Home Sweet Home” has a new meaning today, since 
modern housewares dress up the kitchen and help to eliminate drudgery. 
Beautiful and practical are the by-words for the hundreds of house~ 
wares now available to the housewife. Synthetic rubberware and 
plastic products come in beautiful decorative colors. Glassware is 
more practical to use and is easier to clean. ‘The housewife now has 
a cutting tool to fit the job rather than one cutting instrument to 
do all the cutting duties that she performs. 


“A housewife's work is never done" is an expression quoted quite 
often. The salesman who keeps this in mind in selling kitchen tools 
could become a volume leader. ‘The salesman must be willing and able 
to demonstrate the effort and time saving features of r2wer products. 
This requires a thorough knowledge of the product and its special 
features and functions. 


This unit will acquaint the student with a variety of household 
items, including glassware, stainless steel flatware, rubber mats, 
and scales. 


Assignment: 


1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment 


OY ss 


Reference: 


A. Advanced Course in Hardware Retailing, "Housewares," Unit 13, 
Chapters Tift, IV, Vs and VI, pp. 25-57. - 


Questions: 

True-False 
Directions: The following statements are either true or false. If 
the statement is true, draw a cirele around the letter "T.“ If it 


is false, draw a circle around the letter "F." 


T F 1. Rubber and plastic housewares have outstanding appeal to 
the consumer. 


T F 2. Color plays a very small part in the sale of rubber and 
Plastic goods. : 


T F 3. Larger manufacturers of rubber and plastic housewares offer 
dealers well designed display units. 


T F 4, Attractive displays can greatly add to the overall consumer 
image of your store. 


ee ee eee ey 


- ° va 
= net : 
eth bea sta de ieee ah aay ah Sc eee 
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T F 
T F 
T-E 
T F 
T F 
T F 
T F 
T F 
T F 
T F 
T F 
T F 
T F 
T ¥F 
3 
TF 
T Ff 
T F 
TF 


il. 


12. 
136 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


226 


23. 


“Rubber" housewares means the article is made solely of 
rubber. 


Rubber housewares are seldom changed in their styles, 
nowever, colors frequently are changed. 


Housewives can utilize undersink storage to a maximum with 
a self-stacking storage bin. 


Products such as diaper pails, door mats, and laundry 
baskets can only be purchased in metal or fiber materials. 


The rubber garbage can has a short life and should be 
replaced in the home often. 


Intense heat has very little effect on thermoplastic 
articles. 


Research shows that a basic housewares department should 
carry a minimum number of 20 groups of items. 


Modern bathrooms are more compact yet more functional. 


When showing a customer a quality bath scale, shake the 
scale to show absence of rattles. 


Stainless steel bath scales offer less resistance to 
rusting than triple-plated chrome. 


Bathroom scales with fur covers are available. 


Better toilet seats are made of hardwood, kilin-dried with 
tongue and groove fitting. 


To add to sales impact and to increase impulse sales, 
items used primarily in the bathroom should be featured 
together. 

Many houseware items lose their sales appeal merely 
because something newer has been introduced to fill the 
same need. 

Modern qlassware items seldom experience a style change. 


The general style and shape of each barglass will be the 
same regardless of the manufacturer. 


Discriminating buyers of glass stemware require more than 
just an ordinary sales approach. 


Manufacturers have found hardware stores to be good outlets 
for metal folding tables and chairs. 


Stainless steel is taking over the flatware market. 


165 


T F 24. Barometers and thermometers make excellent gifts to just 
about anyone. 


T F 25. Kitchen tools are designed to fill certain needs and can 
be put into groups according to their function. © 


T F 26. ‘The clamp-on opener is portable, more expensive, and 
quite an improvement. over the knife opener. 


T F 27. The single action opener is not portable but it does open 
any can easily. wee 


T F 28. tlith so many homes having electric mixers, there iS little 

need for a hand type beater. — . 
T F 29. Quality cooking tools such as turners, spatulas, forks, 
and ladles, are made from stainless steel. 


T F 30. An “outsider” demonstrating an article will project more 
sales impact than someone well known. 


T F 31. Wider bladed knives are best for slicing cold meat or fowl. 


T F 32. The American cutlery industry is the world leader in use 
of accurate methods and the finest steel in mechanically 
producing quality cutlery. 


T F 33. A knife should have a few strokes on a sharpening steel 
before each use. 


T F 34. Scalloped and saw~tooth edges are used only for slicing 
bread. 


T F 35. Balance has no particular significance in the better 
knives. 


T F 36. Shears and pocket knives are considered a part of kitchen 
cutlery. 


T F 37+ New type stainless steel pocket knife blades are easy to 
resharpen. 


T F 38. A quality feature of a knife would be its comfortable and_ 
secure feeling in the hand. 


T F 39. As a Knife is opened or closed, a sharp "click" is a 
Sure sign of a well-made knife. 


Completion 


Directions: Fill in the blank(s} in each statement with the word (s) 
required to complete the sentence correctly, 


1. Display space allowed different groups of merchandise is deter~ 
mined by the of that merchandise. 


——a 


. » 
et 

+ e 

te , 

ates a 

acerca « ee oy pete Ee Ke ee) 

re MRL Te SE, Pre TE ees 5 a ae eit y 
Fee eee enn ae emiendeamnsementetainasuaiamehenamieeiememniemtehmienniiaialid 


nt 


wares 


7 pa 
frat 


—— 


a 
' Le 
EE TEE ROE ERE NEES | KORUNA RES 


Seam wee Fin 


166 
26 


36 


ll. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


For retailers maintaining a certain level stock of their 
products, some manufacturers will give merchandising 


Products such as dishpans, drainers, and sink mats are designed 
for use in the * 


Many colorful counter and stove mats are topped with. 
to make them . 


Hardware dealers and employees can keep current or new items 
offered by reading or 


¢ 


Plastic materials which goften with the application of heat are 
called * 


Polyethylene. nylon, and vinyls are examples of the 
basic type of plastic. 


Good bath scales should be sold with the thought that they often 
will last fom years to a lifetime. 


In selling bath scales, approach your customer on a 
basis by showing your priced 
scales first. 


A new~type clothes hamper is designed to hang on the back of the 
Not only do tub mats add to bath decor, they contribute a safety 
feature by helping to prevent ° 


Housewives may lighten manv kitchen chores and save many hours 
of weary standing with a kitchen ° 


A kitchen tray table can be used for ’ 
es | and 6  <————— — ——_———_—__¢ 


Most housewives share the housekeeping headache of having 
cluttered, inconvenient and ° 


Stove mats provide an inexpensive means of preventing 
of fine surfaces in the kitchen. 


Folding tray tables that provide the homemaker with additional 
serving space are often called trays. 


Houseware stock that is out of style should be sold ata 
to make room for new items. 


One disadvantage of the knife type opener is that it leaves 
edges that can the hand. 


19. 


20. 


21i. 


226 


23. 


24. 


25-6 


26 


27. 
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There are two wall type openers on the market, the 
and the ° 


Most of the latest, labor-Saving kitchen devices are 
in cost and are bought on ° 


Better cooks demand a good to 
know the temperaturs of the inside of a roast. 


To provide specific service for several uses, kitchen knives 
should possess high and ° 


The two major types of grind for kitchen cutlery are 
and ° 


A principle handle material known as mother~of—pearl is used in 
the manufacture of fine knives. 


Scissors are designed for the tasks of hand 
cutting. 


The best selling feature of a pocket knife is the 


Light small, compact knives are cailed knives. 


Multiple-Choice 


Directions: In the space at the left of each Statement, write tre 
letter of the item which will provide the correct answer to complete 
the statement. 


1. Plastics that become hard and brittle with the simultancous 
application of high pressure are called {A} rubber house- 
wares; {B) thermoplastics; {(C) thermosetting materials. 


2. Many television cabinets are made from {A) rubber; 
(B) thermoplastics; (C) thermosetting plastics. 


3. To make a sale, a salesman should be prepared to demonstrate 
a (A) beater: (B) cooking thermometer: {C) food slicer in 
the store. 


4. Shears usually measure (A) 4; (B) 6: {c) 8 inches or more 
in length. 


5. Shears made by the (A) hot-forged; {(B) cast: (C) cold- 
forged method are used for barbering and light household 
work « 
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Listina 


Directions: List the items callec for in each of the following. 
Select your anSwers carefully. 


i. ist the three general categories for classifving rubber houseware. 
 {a) 


(C) 
2. ist the three groups includeé in rubber products for the kitchen. 
(A) 
(B) 
(Cc) 


3. hist the five points that should be stressed in selling bath 
scales. 


(A) Cs«GD) 
(B) (8) 
{C) 

4. List the types of glassware that most glassware sales will be in. 
(Ayo sD) 
(B) 
(Cc) 


5. List the five selling points that good quality juvenile furniture 
will possess. 


(A). 
(3) 
(Cc) 
(D) 
(E) 

6. List the three basic types of non-electric can openers. 
A): so fC) 
(B) 


Te 


8. 


9. 


10. 


li. 


13. 


Iist the “basic seven" kitchen sei. 


(A) tC) 

(B) (F) 

(Cc) (c) aR De Ae a ee 
(D) 


iist the four types of ciging for flat or hollow tyres of blede 
grind: 


(A} 
(B) 
(c) 
(D) 


List the foar main parts of a fixed blade knife. 
{A) {c) 
Ye ID) 


Three of the principle wood hendle materials for fixed=-blade 
knives are: 


Ds ey OEE) 
(B) 

list the three ways handles are meade to holed om fixed-blade knives. 
{a) _. {c) 
(B) 

List the eight types of shears: 

| ne ee acres |) 
(BP) >  ee___ 2 
(Cc) EG) 
CY a ss es A 
List the five types of scissors. 
(ay Ctisé) 


(By). —i(‘(it~«é«EE=YS 
(c) 
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24. Pocket bnives gmereiiy tail into what thre: cat=coriss? 
(A) (c) 
(3) 


ee ee ee 


mow dmes a reteite\er ster are=S cf his cometiter? Why Go casi 
T]ers come imio your store ts ter am clectrice! amilience? Are your 
prodnrts better them the otter scterea"s Pine? het factors meke for 


This assignment wili mrosett som: cf the informetion mested te 
qncwer tine chore questicss. ee 
the sales cad erociie fms etasteical Romsewares and gifts. 


ASSICHIMENE = 


i. Read the reference Fests9 beica, 

2. Mee2 @ List of st isese tem eiecirice! housewere itens 
thet Eeve come om the market during the pest 1815 years. 
By Gath ome Mist ite adyemiscces it Fas im use Ss comered to 
a0 the hoasshota iten esei price to fis imtrodartion. 
Exemmple: hectric tooth Grash — more thoroum brushing of 
testh, messases quis, fester them the old style mem=i 
tosih heres. 

3. Seswer the owmestiens teicw amd iuarem im this essiami mat 


Prager siss 
Birerctions: The follewing sietioment=s ere either true or false. If 


the statememt is imme,crow = circle excurd the letter "1." KE it 
is felse, draw a circle sromd the icttaer "F,* 


f F 2. Seles of Sletitic homers ere decressing. 


tT FPF 2. Gumetitien for siesctric qopliance is imtemse. 
T F 3. Where is mo mrarit im electrics! enpliamees modey. 


= FY 4&4 Hlectric housewares is a type cf business that: requires a 
qrest deal of promticn. 


= F SS. Discoumting is 2 relatively new sales trend. 


¥ F 6 Memufectmrers show little concern at their products being 
"foothelied* by retailers. 


W 


¥ 7. The discoumt store usually festures ali brand name merchan- 
aise. 


= Pr & A&A customer with ready cash, looking for the lowest price, 
is amyome"s customer. 


ZF 9% Seldom is am electric houseware item purchased on impulse. 
FF ig. 4A display hes to be lerge te really sey something or convey 


am ides. 

FF i. lectric houseweres serve very effectively as practical 
Gitts. 

=r te. Most mew eleciric items introduced each year become basic 


cock it : 
= F 13. The mejority cf coffee drinkers like their coffee brewed 
the sate wey. 
2 + 4 Fre better aentometic percolators keep the coffee at the 
right serving tempereture. 
S. he ceramic electric skiltct is made with the heating 
Umit im the bottom of the ckillet. 


tl 
ta 
th 


¥ F 16. Fodey, the electric miver is considered = luxury. 
F F 7. Portable electric mixer sales are increasing each year. 


For is. t seems thet electric toaster sales have reached a 
saturetion poimt. 


TF F if. The user cen make buttered or cimmamon toast on the 
reflector type teester. 

F F 20. VYhevartytyme electric grill simplifies the making of 
hor @* ceawres. 

? F 23. Blenmters are considered 2 very versatile eppliance. 

 F 22. Use of electric howseweres is mostly limited to the kitchen. 

F F 23. Housewives would prefer heat degree markings on etectric 
iroms rather tham the febric markings. 

fF 24 Most eclertric clocks heave a bell type alarm. 
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T F 25. Customers are likely to spend less for an electric clock 
when it is to be a gift, 


P 26. Plastic clock cases are more flexible in design than metal. 

P 27. With so many types of hair dryers on the market, personal 
choice will largely determine. which hair dryer a customer 
purchases. 


T P 28. Automatic electric blankets assure comfort by compensating 
for all changes in the room temperature. 


TY F 29. The size of the electric heater sold should be based on the 
size room to be heated. 


F 30. Baby bottle warmers are widely used as gifts to mothers. 


P 31. The electric corn popper is inexpensive and makes a good 
promotion item. 


T F 32. Window fans move cool air from outside into a house and 
force inside hot air out. 


T F 33. When selling air conditioners always be sure to sell 
a unit large enough for the area-‘to be cooled. 


T F 34. There are more cord plug-in type electric toothbrushes 
sold than the cordless type. 


T F 35. Before stocking up on a new electric item it is always 
Wise to buy a limited supply to test customer acceptance. 


T F 36. Giftware items in a hardware store are easily cataaurized 
from-other items for sale in the store. 


T F 37. Many hardware dealers: readily admit that buying for the 
giftware department is a gamble. 


7’ F 38. Your customers will often want new and different gift 
items eo * 7 . - : ' 


T F 39. Men seem to supervise gift ware departments best because 
they are better judges of what appeals to women. 


T F 40. Many people pay almost as much attention to the wrapping 
of a gift as to the gift itself. 


T F 41. A bow tying machine requires considerable experience for 
the operator to turn out professional looking work. 


T P 42. A store's ability to provide electric appliance service and 
repair will often be a determining factor in.the success of 
its electric. housewares business. 


T FP 43. The word "guaranteed" has a set, standard meaning. 


. 
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T F 44. If possible, customers should be told in advance what an 
appliance repair bill will be. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


il. If a retailer is to successfully compete for the consumer dollar, 
his sales promotion and advertising program will have to be 
and well ° 


2. Quite often a manufacturer will pay up to per cent of 
the retailer's cost of advertising that manufacturer's line. 


3. The automatic coffeemaker is becoming virtually a necessity in 


the home because per cent of American homes make coffee 
daily. 


4. The of quality percolators allows 
the coffee to be brewed either mild or strong. 


5. Each manufacturer's percolator has a distinctive shape and 


design to give it , which often is its best sales 
feature. 
6. The to cup size percolator is the best seller 


in many areas. 


7. Electric mixers save work by completely the 
mixer‘s hand to do other work. 


8. Mixer attachments are all considered to be 
devices for the housewife. 


9. The most popular electric toaster is the model 


10. The more practical electric sauce pans should be 
in shape. 


11. fhe electric kettle should appeal to the customer who likes to 
prepare drinks. 


12. Tests have shown that electric irons produce best results with 
» not 


¢ 
- 


13. Most spring alarm clocks have hour movements. 


14. The most widely used electric fan is the 
type. 


15. For maximum comfort in hot climates, air should be completely 
circulated in a room every or minutes. 
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As a first step toward increasing giftware sales, the retailer 
should make his sales personnel gift ‘ 


17. A definite factor in selling more expensive giftware items is 


* 


18. Two very good low-cost aids for bringing in additional gif: business 
are and services. 


19. The average charge for gift wrapping, when a charge is made, is 
cents. 


20. An important thing to consider in building a good service 
reputation is to handle merchandise made by a 
manufacturer, 


Multiple-Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


1. Window displays should function as (A) decoration; (5B) a 
place for out-of-date items; (C) traffic~stopping for the 
store. 


2. Most nercolators are made of (A) ceramic; (B) chrome; 
(C) steel'or aluminun. 


3. The party size percolator makes up to (A) 35; (B) 50; 
(C) 80 cups of coffee. 


4. (A) 40; (B) 60; (Cc) 80 per cent of a home's cooking is 
done on the top of the range. 


5. The most popular models of the electric irons are the 
(A) steam; (B) steam and dry; (C) dry types. 


6. As wedding gifts, clocks rank (A) first; (B) second; 
(Cc) third in popularity. 


7. Strike and chime clocks are usually the (A) lower; 
(B) medium; (C) higher priced clocks. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. List six special events many retailers tie-in their promotions 
with: 


(A) (D) 


(B) (E) 
(C) (F) 


———————&_—E{———————————_——_—_———— 
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2. List four uses of the electric fry pan, other than frying: 


A (A) _ (c) 

2 | (B) ‘(D) 

i 3. List three characteristics of the quality electric can opener: 
| (a) ——= 

e (B) 

i (c) 

4 4. List the two types of steam irons: 

z (A) (B) 
| 5. List the three types of clocks on the market today: 

2 | (A) (c) 

| (3) 


6. List five advantages your store will realize in setting up a 
giftwares section: 


i (a) 
i (B) 
.: (c) 
(D) 
(8) 


7. List three neighborhood factors to consider when buying for a 
giftware department: 


(A) 
(B) 
| (c) 


eA ete - +68 
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Assignment Covering 
Sheet No, 21 Units 143-147 


CLEANING AND LAUNDRY SUPPLIES 


Housecleaning could be a dull chore for the housewife, 
however, today a home can be kept clean much easier with the aid of 
dozens of helpful items of every design, style and brand. Brooms 
and brushes are available in a wide variety of types and sizes, 
Even rust proof garbage cans and light weight ladders play a part in 
our high standard of easy living. 


The purpose of this lesson is to point out ways to inform the 
housewife of modern devices and supplies and thereby to increase your 
sales from this department. 


Every housewife needs an assortment of labor-saving devices to 
adequately meet her needs. If you are to be of assistance to your 
customers in this regard you must know something about the cleaning 
and laundry supplies you have for sale. This lesson is designed to 
help you acquire this information. 


Assignment : 


l. Read the reference listed below, 

2. Prepare a paper, for your instructor, of not more than one 
page, Of questions you might use and answers needed for 
you to make a sale of one or more items to a customer who 
“has a floor to wax," keeping in mind the need to serve hin 
properly so he will be satisfied and will return to your 
store as a customer. You do want the customer to have 
adequate supplies for his task. 

3. Answer the questions below and turn in this assignment 
by P 


Re ferences 


A. Advanced Course in Hardware Retailing, "Cleaning and 
Laundry Supplies," Unit 15, pp. Intro.-61. 


Questions: 

True-False 
Directions: The following statements arc either true or false. af 
the statement is true, draw a circle around the letter "T,." I£ it 


is false, draw a circle around the letter "F." 


T F 1. Cleaning and laundry departments in the average retail 
hardware store have shown increases in sales, 


T F 2. Cleaning and laundry supplies offer the opportunity for 
bringing customers back into the store. 


so a eR eae es oy kei Nie ak ate aT 
en ie mT a EE EL A lr AU Se 
. ET 
ee 
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7. 
86 


16. 


17. 


is. 
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20. 


For most homemal:ers cleaning is a pleasant task, 


Beautiful floors and furniture are very important to the 
decorative features of a pretty house, 


Housewives are finding electric floor polishers and waxers 
to be easy to use and more thorough than older methods of 
cleaning floors. 


Hardware stores have very little competition in the 
cleaning and laundry business. 


Holiday seasons are good times to feature cleaning supplies. 


A salesperson working in the cleaning supply department 
should be an expert on giving “house cléaning advice. 


The old fashioned cotton yarn mop still offers more 
advantages than the cellulose sponge yarn mop, 


The saran dust mop's static charge is dissipated into the 
alx when the mop is shaken out, releasing the dust and 
dirt. 

Dust mops should not be washed too frequently. 


Rough floors with heavy dirt should be swept with brooms 
filled with soft natural or synthetic fibers. 


Brooms are used in all business and industrial buildings. 


Many brushes, dirty from use, may be washed thoroughly with 
soap and water to make them fresh again, 


All hard=surface floor coverings can be imp:oved in 
appearance by waxing. 


Water is used as a carrier for the small solids in self- 
polishing waxes. 


Self-polishing waxes should be recommended for most wood 
floors. 


The solvent in polishing wax hardens the old wax on 
floors, resulting in increased beauty with each new 
application, 


It is good advice to caution your customers to thoroughly 
shake self-polishing wanes bercre using, 


The amount of traffic has a lot to do with the type wax 
to be used on a floor. 


21. 
226 


236 


244 


256 


26. 
276 


28 « 


29. 


30. 


31. 


32. 


336 


36. 


376 
386 


179 
Only self-polishing wax should be used on vinyl. 


A wax coating on a tile floor recuces the amount of soil 
embedded in the tile. 


One should always use a polishing type wax on asphalt tile 
floors, 


Concrets floors in homes should be waxed so as to minimize 
its dirt catching characteristics. 


The use of waxes, cleaners and polishes is mostiy limitec 
to use on floors, 


Silicone wax is highly recommended ior use on floors. 


No polish or was: on the market will completely protect 
furniture from abuse and neglect. 


A creamy white self-polishing wax will remove the y2iLiowing 
on old ivory piano keys. 


Since a supply can be used over and over, the continued 
use of calcium chloride in controlling humidity wiil 
result in its costing less and less, 


The modern housewife of today, with the latest tools and 
cleansers, can keep a cleaner house than even the wealthiest 
could yester year. 


The electric polisher-scrubber can save the housewife many 
hours of back-aching work. 


The non-electric floor washer has been found to pertorn 
as well as the clectric model, 


The savings realized by a housewife in using an electric 
rug cleaner will more than pay for the cost oi the 
machine. 

The solid top ironing board is best fo. steam ironing. 


Some drying racks, although very compact, offer as much 
as fifty feet of drying space. 


Magnesium laddexs are of a rigid structure and will 
break before bending. 


Weight is always a symbol of quality in galvanizgec procucts. 
Galvanized steel garbage cans are required for houscholds 


by the health anc sanitation ordinances of most Amezican 
cities, 
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39, The smaller the spacing between trash burner wires, the 
more wires used, <he more rigid and longer lasting the 
container will Sse. 

40. The natural sponge is the skeleton of an animal. 


41. The cellulose sponge has not been accepted as a good 
substitute for the natural sponce. 


42. Present day chamois is made of certain types of sheepskin. 


Comnvietion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. 
2. 


3. 


hd 
° 


7. 


8. 


9. 
10. 


il. 


12. 


13. 


A clean home is a symbol of a housekeeper. 


Niany housewives prefer ihe nylon dry mop because it is highly 
et » ehabling it to pick up and hold more dust. 


For factories, wh te sweeping 2reas are larger than in the home, 
prooms ar= ~asier to use. 


Solvent waxes come in or form 
ana must be rubbed to a shine. 


For the prettiest, most durable and lasting floor protection, 
waz: is best, 


Less rubbi.ng will be required if wax is polished before it is 


Floor experts tell us that the life of a 1..::,1teum floor would be 
extender to times if kept waxed. 


Aiter cork flooring is sanded a good coating of floor 
should be applied before waxing. 


Paste wax oifers a protection for wood floors. 


Only use selfi-polishing wax for wood floors that are well 
sealed and that have a good « 


Waxing is recommended for marble and terrazzo flcors to bring 
out the - and ° 


On the "Use and Care” chart, it is recommended that 
Eloor surfaces be cleaned and waxed more than 


three times a year, 


For best. protection, oi1 polishes should be applied at least 
once a 


st eto 
sane —_ ne - — 
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14. Dust will not stick to 2 Psancad 
surface. 


15. In the average home every year, cooling will weporizge about 
pounds oF grease that will comdenmse upon touching 
exposed surfaces, 


i6. To retard tarnish anc enhance the beauty of silver, brass, or 
copper, the housewife should use a 2 
cream Wax. 


17. Some oven cleaners contain a high percentage of 
@ chemical that could cause skin buzms or eye injury if 
catrelessiy used. 


18. Electric brooms and vacuum sweepers can best he sold by 
their power to the customer, 


19, The portable vacuum sweeper is primarily desiamed for use on 
items such as drapes, furmiture, ctc., but cem be used on 
floors on a __ basis, 


20. Good displays in your store can sales end 
Genamas for protucts you do mot stock, 


2i. The type of ladder purchased showlc be determined hy the 
intended for it. 


22. Hanutacturers do not paint ledders sc imspection for 
ee | 
failures and WOOd cam he made, 


23. The most common objection to the metal ladder is the 


—— 4 


2%. An exceilent opportunity for related sales is to suggest a 
matching to go with the purchesed clothes 
hamper. 


25. When selling water scluble weet killers, there will often be an 
opportunity to sell a can. 


Directions: In the space at the left o= each statement, write the 
| letter of the item which will prowide the correct amswer to compiste 
* the statement, 


1. Broom sales in hardware storcs accoumt for (4) 6: (8) 15: 
(C) 25 per cent of total broom sales, 


2. Advertising for cleaning supplies should be held 
{A) every spring: (8) every season; (C) consistently. 
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3. The number of seies = store Wittiuetely metres is devents 
wom its (4) acreriisine: €) sales *orce: (C} nenesou==. 


4, Bath brashes are not mede vith @) borsehair: () beet 
wire; (C) semthetic bristles as filling miteriais. 


S. (€) Polishins: (5) Self-poliching; (C) Beter-emmisicn pez 


6. Excessive humidity, or too mech air moisture, is a problem 
faced by homecamers in aporocimetely (&) 1/3; (8) 1/2: 
(Cc) 2/3 of the toited States. 


7. Ciothes hampers shonid be G@) well vertizated: 
(B) aeir-ticht: (©) mec= of cerure. 


8. (A) Alumninam; (3) Gelivemized steel: {C) Polyethyiens 
baa Cans Srs moiseicss, bresk— , Doh-TUsSianms, 
non“dentzng, Jicht weicht, colertel and assy tp cicem 


Directions: List the items celied for in cach of the folic. 
Select your amSwers carefcliy. 


Ll. Fast the two gemere? catesories of Floor mus: 
@ CB) 

2. ist four uses for the Hioce spomge mops 
(a) {Cc} 
A a, ) 

3. List four cdisadventages of the woo! moo: 
er 
iB) {2} 

2, Last the four types of brooms: 
(A) 
06) nn es 


S List the two basic types af of brushes an® brooms: 
a 
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BSst The tuo m=Wwer HEDGES Taet amie, tte larcest sales volume ot 
Sa wer ouplismes: 
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home mes end uieistery clases: 
@) 
(=) 


RaSt three relisted item: = bomsosite mich mest Witte her mew 
Iromims Dosa warcsesss 


@ 
(3) 


1 
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} 


Etst the three broad cthassificaztions of ladders: 
{&) (c} 
(5) 


24. ist fom adwemtages of using zinc-coated steel for galvanized 
cams, pezis, ami tunss 
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PLUMBING, HEATING AND BUILDING MATERIALS =— PART I 


Through advertising, proper merchandising, and a service atti~ 
tude of store personnel, sales of plumbing, heating, and building 
materials can be increased. Mew building and home construction is 
a Major factor in. helping our economy to grow. Building costs are 
high as well as repair costs to homeowners, During the past few 
years many home craftsmen, along with those that are not handy with 
tools, are doing most of the minox repairs around the house. Most 
retail hardware sales will be to the homeowner who is doing his own 
repair work, 


An important aspect of the do-it-yourself movement is the chang- 
ing and improvement of the facilities in the home which are dependent 
on plumbing. Fittings, fi:ztures and tools for home repair work must 
be stocked and displayed in an adequate and proper manner. A sales 
trainee needs to be thoroughly familiar with the tools, materials, 
and equipment in his department. A detailed study of manufacturer's 
literature and a review of trade publications will help the student 
become more proficient in sales. Manufacturer's literature on new 
items, such as the new plastic pipe and fitting lines, will be most 
helpful, 


Repairs and accessories and heating are the major part of the 
sales of plumbing and heating materials, This lesson will help the 
student become acquainted with home plumbing and heating problems, 
Et will show him how he can help customers solve their problems and, 
at the same time, increase sales, 


Assignment: ; 


i. Read the reference below. . " 
2e Study manufacturers literature and other reference books 
to determine the methods of pipe measurement and terminology 
= until you can identify the various sizes by sight. 
— 3. Study manufacturers information dealing with the new types 
a of plastic pipe, 
&,. Answer the questions below and turn in this assignment 


FOS oa oe 


reference: 


A. ACHR, Hardware, Unit 16, pp. 1-33. 
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Questions: 


True~False 
Directions: The following statements are either true or false. I£ 
the statement is true, draw a circle around the letter "Te" If it 
is false, draw a errors around the letter "F," : 


T F ils Burring is the same operation as reaming, 


* 
RT ee eS =) nies Ss 9 - 

me ee rhe fan ns pith 
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TF 2. Chamfering is the process of tapering the inside edge of a 
! pipe so it will not obstruct the flow of water, 


{ 
) { | T F $3. A hex pipe wrench has serrated gripping cuts on the jaws 
| like a regular pipe wrench, 


at 
ty 
SS 
e 


A stillson wrench is more subject to damage from abuse 
than a one piece regular pipe wrench, 


E T F 5. There is a metal to metal contact when using a strap 
| wrench, 


| T ¥F #6. A monkey wrench has no teeth. 


oe T F 7. The chain wrench slips in one direction and grips in the 
other. 
t 


z T F 8.: All pipe reamers are cone shaped. 


yj T F 9. The most commonly used pipe and tubing cutters differ only 
| in size and have a single cutting wheel. 


T F 10. Grooved rollers are found on tubing cutters designed to 
cut close to the flare, 


ll. . Four wheel pipe cutters are made only for rapid cutting 
action on pipe 2 1/2 inches or larger. 


el 
hy 


T F 12. Pipe vises which hold the work piece with the aid of a 
chain usually have a greater range of uses than those 
with fixed and movable jaws. 


Ae 5 tn os ye aca: 
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f F 13. Power threading and cutting tools are carried by most 
hardware stores since professionals use them. 


ee ene He a 


T F 14, The sale of a faucet washer can lead to the sale of other 
items needed to complete the job-~-such as hand tools. 


ONT 
— sar 
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T F 15. Swing spout washers have a steel retaining ring, 
T F 16, A bibb screw holds the bonnet packing in place. 


T F 17. Pipe joint compounds must be carefully selected to 
adequately do the job in each particular case, 
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T F 18. Penetrating solvent is available which can loosen or free 
pipes and parts which are frozen and can be profitably 

3 sold even when it is not prominently displayed and 

on an unknown branc. 


tT F 419. Bath accessories can be sold just as effectively and 
profitably if they are kept in the stock room as on an 
open self-service display. 


tee te reeare 
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20. Water pipe comes only in galvanized finish. 


7 


21. Plastic pipe is suitable only for use in carrying water. 


H FH A FH 


F 22, Plastic pipes cannot be joincd with metal plumbing. 
F 


23. Manufacturers say that plastic pipe should not be used 
at temperatures over 120-130 degrees F. 


T F 24, Some rigid plastic pipe must not be exposed to freezing 
temperatures, 


T F 25, All plastic pipe can be used to carry liquids for human 
consumption. 


T F 26, Copper pipe and tubing has some of the same advantages as 
plastic pipe over steel or iron pipe. 


T F 27. Fibre soil pipe is joined with threads and couplings or 
"oO" rings. 


| 
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28. Streel elbows have an inside chread on both ends of the 
bend or elbow, 


T F 29. A side outlet elbow is the same shape as a tee with three 
outlets, 


T F 30. A side outlet cross has five threaded openings. ia 


T F 31. Copper pipe fittings always have at least one end which i 
is smooth so they can be soldered. ; 
| 


T F 32. Soil pipe fittings are the same basic patterns whether 
for use with plastic or cast iron pipe. 1 


f -F 33. An angle valve and a globe vaive are built with the same 
inside construction and design. 


Ls | 
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Check valves are so installed that the ball or clapper 
will fall shut by gravity. 


F 35. Flush valves use less water than flush tanks. 


T F 36. Common mixing faucets can always be depended upon to mix 
cold and hot water to a uniform temperature. 
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bt @ ¥F 37. In frost free hydrants the valve is located in the head 
: under the handle. 


: £ Completion 


+ tee 


fr 4 Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


—_— 1. Plumbing tools fall into two groups: those which (a) 
the parts for the job and those which {b) 
the parts, 


q 2. Pipes are joined by gL C~—“*tiC‘CS*s—C—C—C—C—C—CCCMarnh 
3 __ saan OG 8 


3 3. Regular pipe wrenches are offered in sizes from to 
| in iength. 


4. A “hex" pipe wrench may be used on sided or 
sided fittings. 


4 5. A strap wrench is the preferred type for use on 
pipe or tubing and on pipe made from P 
and —_ 


x 6. The two types of pipe reamers axe the and the 


Pipe reamers can be used to 
from pipe and 


nave an tt 
mJ 
é 


“2 8. Steel pipe may be cut with a but a straight, 
# clean cut is difficult. 


| 9, The tool used to thread pipe is called either a_ Cs 
s Ol as 


is i 10. The two types of pipe vises are and m 


= 11. The most common plumbing problem is 


* 


fo 12. To prevent premature faucet washer failure, scored or pitted 
F : faucet seats must be ‘ 


_! 13. Two causes of broken pipes are ee and 
Ke of Or re | 


a 


14. Beveled slip joint washers or cone washers should have a brass 
under them. 


15. Sink frames are made from two types of material: 
211s Se an oe ae a 


{ 
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16. Because plastic pipe is casily cut and scarred 
wrenches must be used when installing. 


17. Plastic pipe is about the weight of iron pipe. 


18. Copper tubing or pipe is commonly sold in sizes from 
to tor plumbing use, 


19. Soil pipe is made in both and 
iC, 


20, Unions with a seats are used primarily 
Where high steam pressures are encountered. 


21. Insert type plastic fittings use a 
to hold the plastic pipe in place. 


226 valves and or valves both 
allow unobstructed water flow especially for low pressure 
applications, 


23. Flush valves should gencrally be installed only on pipe of 
or larger diameter. 


24, Flush valves should only be sold where 
in g.pem. and the pressure is adequate. 


25. Automatic mixing vaives are used mostly for . 


ilultiple=-Choice 


Directions: In the space at the left of each statement, write the 


letter of the item which will provide the correct answer to complete 
the statement. 


1. The chief advantage of an end pipe wrench is the 
apility to (A) stand great strain for disassembling 
pipes; (B) stand stillson pattern: (C) ability to work 
in close quarters; (D) ability to fit a wider range of 
pipe sizes, 


2. Recent trends in bath accessories have not included 
(A) gift sets of multiple items; (B) self-service displays; 
(c) pre-packaging of individually carded items; (D) display 
panels with accessories permanently attached; (E) develop- 
ment of unique items such as ash trays, etc. 


3. Floor flanges are used when {A) fastening a pipe structure 
to the wall or floor; (B) making a neat joint of pipes 
Which enter the floor; (C) joining lengths of pipe which 
go through a wall; (D) flangincd pipe at a union. 
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Listing 


Directions: List the items called for in cach of the following. 
Select your answers carefuily. 


1. Fittings into which threaded pipe may be screwed are: 


m (A) (D) 
9 ee ee ef 
(c) 


2. Give the full name and the initials for the three common types 
of pipe threads. 


a (A) 
s (B) 


Tea rer a are Cee 
eh i #5 


(c) 


3. The more common types of sink frames are the: 


i @)oo se) 

' (B) | 

' 4, Pipes used by the homeowner fall into the following broad 
z categories: 

| | (a) (c) 

; (B) | (D) 


5. ist the three types of flush valves, 
3 (A) (c) 
¥ (B) 
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Assignment Covering 
Sheet No. 23 Units 152-154 


PLUMBING, HEATING AND BULZLDING WATERTAIS -- PAR? Ti 


This section of Study Unit 26 covers chapters iV, V, Vi and ¥VIt- 
and will seek to acquaint you with buiiding materiais, ficoor and wali 
coverings, heating equipment and other miscellaneous supplies. 


Whenever you are seiling items in these areas the changes for 
related sales are particularly good. You mst learn to always be 
watchful for an appropriate opportunity te suggest items of this sort 
and demonstrate or at least discuss their benefits. 


The do-it-yourself movement has created great Gemand for aluminen 
products and supplies related to covering floors, wails, cownter tops 
and bathroom areas. 


This assignment sheet attempts to cover this important area of 
hardware supplies and materials. 


Assignment: 


i. Read the reference listed below. 

2. Collect information from the various ficor covering menu=- 
facturers concerning the tile and adhesives appropriate 
for specific applications. 

3. Answer the questions below and turn in this assigument 
by S 


Reference: 


A. ACHR, Hardware, Unit 15, pp. 34-68. 
Quesvions: 
True-False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "fF." If it 
is false, draw a circle around the letter "°F." 


tT F 1. The word sash when referring to wood products means a single 
unit with any configuration or pattern of movement. 


7 P 2. The sash used in home construction are UV" thick. 


5 
ty 
had 


When sash is "glazed" the choice of giass is usvally left 
up to the purchaser. 


7, 4. Awning windows and jalousie windows both pivot open to athit 
ventilating air. 


— F 5. Asphalt roofing is simply cellulose fibres saturated with 
asphait. 


a 


ac} 


yy mM im RY 


14. 


15. 


16. 


17. 


18. 


19. 
20. 
21. 


22. 
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24. 


"Roll roofing" and "saturated felt" are different names fcr 
the same product. 


Hip roofs require 15% more material because of waste. 
An e.-irely different procedure must be followed when 


estimating roof area for roofing materials than when 
estimating for painting. 


Reducing house cleaning is an important advantage in 
insulating. 


Cement which contains hard lumps is all right to use if the 
lumps are removed. 


A” minum requires special finishing techniques and materials 
if painting is necessary. 


Home workshop aluminum has. been especially tempered for easy 
workability. 


All the common woodworking tosis can be used on the do-it- 
yourself aluminum materials. 


Aluminum nuts, bolts and screws are only plated so they 
mst be handled carefully to avoid damaging the plating and 
causing corrosion after short exposrre to the weather. 


Linoleum may be installed on concrete which is in contact 
with the ground. 


Plastic flooring may be installed on any type of suspended 
floor. 


"Tile" flooring refers only to the shape of the section 
not the material. 


Asphalt tile was developed for use on concrete floors the :; 
dampness: and: alkali from the cement were problems 


Most types of floor tile are sold in 9 x 12 squares. 

Cork tile is the least resilient of all flooring materials. 
Cork tile is unaffected by oils, fats and greases. 

"Felt base" floor coverings with printed enamel surface 
patterns are low in cost and suited for people who do not 
want a permanent installation. 


High pressure plastic laminates are used for floor coverings 
in high traffic areas. 


A feature of many new tiles and floor coverings is that they 
can be installed over rough an@ worn floors after proper 
cleaning so the adhesive will stick. 


by 


ac 


+] 


tF 


193 


The seasonal expansion of floor boards can creck linciem 
or sheet ficoring. 


The same adhesive may be used to install both robber tile 
and vinyi tiie. 


Some adhesives wiil stain the tile with which they are used 
if excess is spilled om the surface. 


The unvented sas circulating heater cannot be eqninoped 
with automatic controls. 


Some models of the electric heaters be equipped with 
automatic thermostat and controls. 


Portable: room heaters are often sold to heat an area not 
covered by a home‘s normal heating systen. 


Fibre glass insulation material cam be sold for sound con 
trol in hi-fi equipment. 


Furnace filters (renewable) are usually replaced at least 
once during the year. 


Related merchandise should be growed in one area af the 
Store. 


Door mats can be sold for use wherever floor wear is heavy. 


The primary function of netal mouldings is that of 
Gdecoraticn. ; 


Metal mouldings which are installed before the panel cf 
material is put into place do not hide the fastening - 
method from view. 

Stainless steel mouldings are more popular than aluminun. 
Counter etgings may be applied with drive screws. 


Angle strips cannot be bent; they mast be mitered for a 
corner. 


Cap sections are usually of the umder-2epelied type. 
Some inside corner and cove mouldings are the same shape.’ 


Aluminum Goor saddles are used primarily for inside aress 
where traffic is mot a factor. 


The door mst usually be cut to get the proper cleerence 
over an aluminum saddle. 


Cushion type weather strip comes im rolls and is cut to 
length as needed. 


“4 
n 
“a 
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Comieticon 
Directions: Fill im the biemk{s) in cech statement with the word{s} 
ere ee 
i. ee 
per csrt shomid be added for scrap. 
2. Umit tyme Wincows mey be mede from 7 
or = 
3. For a root with = siove st io 2" cr more, 167 or i8* 
cedar shingles may be used Ef Gf they are imstailied with the correct 
exnNosare. 
4 Only the mombsr rege Of cater Shimgies is recommends? 
for the roofing Gf p=mmesent bwildings. 
Se Ali roof cowerings excspt those meade from are 
vackayed to coves 10D crime feet OF eee pe 
6. Akumimem ber stock ene shapes for Go-it-ypourseli work come io 
either or foot jengths. 
7. Limolemm comsists of 2 “Hix” bomded to a TSM HE 
bactinc. 
S. Files (fioor) are soic in our thickness or qewars. 
9. Linmotile end ruhbb=sr tiie ere both sold in 
ahlongs and and STR=ETSS 0 
10. Tiled qremilsted cork well coverincs come im sizes of ‘ 
and = 
2. When Gctermining the size of 2 hester the 
GEst aiveys be known. 
22. Fibre gless bstts can be cot with 7 
or 2 B 
13. Fibre glass insel=tion comes in roils fest omy and 
inches wide. 
24. The adequacy of an attic fam will @evend coo feo factors: 
<2) of the house ani (2) the 
@= Gesired air chances per mimute. 
25. The cost cf ama the ecst ars tz 
two la.gest fectors wien comeidering a fem type comling syst=m. 
16. The two types of metal monicdings are the 


type aml the umder—cpmiiad tyroe. 


BES SLA EAT TO FOES II LTE 


. Reuldinmgs exe festemet with either 
our 


SO SaeS « 


ae 1%, Cams secifems ere meade wish coemiegs for meterial of 2 
aoe 5-0 tei cepecs. 
4 


3. Sorte type metal wether <tcrip is eeld im molec fest 


Raverctuams:s Last the kbems cekies fer im cech of the following. 
Salocr yore saswers coametakiz. 


£. List the bieGis of aeterisl= sormeliy sold tzeoagh 2 hardwere 


23 Soe 
o2} 3} __. 


| 


&. The five qemerel tyees cf imeciztice materials are: 


ay {2} 
gBy 


7} 


ips 


@) {D} 


7. The tools recuired for proseriy installing tile could inciude 
the folblowimys 


(2) {=} 
— 3. Ges Besters are divided imts four cetecseries. 
= a o 
(=) {5} 


TRAINING PLAN gird PROGRESS RECORD 


OR © 
HARDWARE RETAILING 


JOB TRAINING: What the 
Worker Should Be Able to Do 


Proficiency 
Shown 


Techni 


Greet customer; demonstrate 
merchandise; quote prices 
and sell hardware 


DX 


Time in hours 


Store Management and Record Keepin 


Write sales and charge 
tickets; inventory stock; 
make out daily balance 
report form; order merchan- 
dise and price hardware 
items 


Xx 


Time in hours 


Merchandising 


Make window and interior 
displays: stock various de- 
partments and islands; dust 
stock and shelves and clean 
and care for store floors 


Time in hours 


Promotion and Advertisin 


Prepare an advertising 
budget and plan a special 
promotion sale; plan a news- 
paper and radio advertise- 
ment: make posters and hand- 
bill layouts 


x 


Time in hours 


Tools and Hardware 


Demonstrate; display and 
sell merchandise from the 
hardware, handtool, power 
tool; and lawn, garden and 
farm tool departments 


x 


Time in hours 


es of Sellin 


Sse FN Pets ar ere 


Sen te! ry 


Student's Copy 


RELATED INFORMATION: What 
the Worker Should Know 


Planning sales presenta- 

tion: characteristics of 

a good demonstration; im- { 
proving your sales person- } 
ality: importance of re= } 
lated selling 


Types of records; informa- } 
tion required for payroll; 
meaning 2f margin and 4 
mark-up; reduction of ex- 
penses; function of 
management 


Types of hardware mer- 
chandising; importance of 
displays and principles 
of their construction; 
principles of sales floor 
layout and types of fix- 
tures: proper use of 
color and lighting 


Importance of advertising; 
methods of planning and 
budgeting advertising; 
methods and types of ad- 
vertising;: how to measure 
the effectiveness of an 
advertising campaign 


Product information; dis- 
play and demonstration 
techniques; customer needs 
related to various kinds 
of tools and various sales 
tips 


Sporting Goods and Recreational Equipment 


Demonstrate; display and Kinds of materials; types of 


sell merchandise from the f customer needs; and display 
sporting goods and recrea~ x techniques of value in sell- 
tional equipment depart~ ing sporting goods and ree 


ments creational equipment 
Time in hours 


Paint and Electrical Departments 


Dispiay and sell merchan~ Product information and 

dise from paint and elec~ techniques of displaying and 
trical fixtures and sup- selling paint and paint sun- 
plies departments dries and electrical fix- 


tures and supplies 
Time in hours 


Housewares and Cleaning Supplies 


Demonstrate; display; adver- Product information and tech- 


tise and sell housewares and niques of displaying and 
cleaning and laundry supplies selling housewares and clean- 
ing supplies 


Time in hours 


Plumbing, Heating and Building Materials 


Display and sell plumb- Kinds and types of plumb-~ 

ing, heating and build- | - ing, heating and building 

ing materials A raterials; techniques of 
displaying and selling them 


Time in hours 


Code for employer's use in marking student's progress 


Performed some 
operations with 
reasonable profi-e 
ciency 


Performed some operations 
in area 


Performed most operations 
in area 

Performed most 
operations satis- 
factorily 


TRAINING PLAN AND PROGRESS RECORD 


FOR 
HARDWARE RETAILING Employer's Copy 
me 
JOB TRAINING: What the Proficiency RELATED INFORMATION: What 
Worker Should Be Able to Do Shown the Worker Should Know 


Techniques of Sellin 


Greet customer; demonstrate Planning sales presenta- 

merchandise; quote prices tion; characteristics of 

and sell hardware Dx] a good demonstration; im- 
proving your sales person~ 


Time in hours ality; importance of re- 
lated selling 


Store Management and Record Keepin 


Write sales and charge Types of records; informa-~ 
tickets; inventory stock; ere tion required for payroll; 
make out daily balance DN meaning of margin and 
report form; order merchan~- mark-up; reduction of ex- 
dise and price hardware penses; function of 

1tems management 


Time in hours 


Merchandising 
Make window and interior fypes of hardware mer- 
displays; stock various de- chandising; importance of 
partments and islands; dust i displays and principles 
stock and shelves and clean . of their construction; 


and care for store floors principles of sales floor 
layout and types of fix- 
tures; proper use of 
Time in hours color and lighting 


Promotion and Advertisin 


Prepare an advertising Importance of advertising; 
budget and plan a special ; methods of planning and 
promotion sale: plan a news- | y, | budgeting advertising; 
paper and radio advertise- methods and types of ad- 
ment; make posters and hand~ vertising; how to measure 
bili layouts the effectiveness of an 


advertising campaign 
Time in hours 


Tools and Hardware 


Demonstrate; display and Product information; dis- 

sell merchandise from the : play and demonstration 

hardware, handtool, power techniques; customer need: 

tool; and lawn, garden and , | related to various kinds 

farm tool departments of tools and various sales 
tips 


Time in hours 


Sporting Goods and’ Recreational Equipment 


Demonstrate: display and Kinds of materials; types of 
sell merchandise from the IK customer needs; and display 
| sporting goods and recrea~ XI techniques of value in sell- 

ie tional equipment depart~ ing sporting goods and re~ 


ments _ creational equipment 


veo 


Time in hours 


Paint and Electrical Departments 


i Display and sell merchan- Product information and 
dise from paint and elec~ 7) techniques of displaying and 
trical fixtures and sup- % selling paint and paint sun- 
plies departments dries and electrical fiz- 
tures and supplies 
Time in hours 


Housewares and Cleaning Supplies 


“ 


Demonstrate; display; adver- Product information and tech- 


2 Ae athens . 


tise and sell housewares and niques of displaying and 
. cleaning and taundry supplies selling housewares and clean- 
ing supplies 


Bs Time in hours 


Plumbing, Heating and Building Materials 


Fi Display and sell plumb- Kinds and types of plumb-~ 

ing, heating and build- 7 ing, heating and building 

ing materials materials; techniques of 
displaying and selling them 


Time in hours 


Code for employer's use in marking student's progress 


Performed some operations Performed some . 


in area operations with 
iZ reasonable profi- 
: Performed most operations , ciency 
Es in area == 


Performed most 
operations satis- 
factorily 


eh eee oe 


a oe F 
lf 


Sporting Goods and RecHeational Equipment 


Demonstrate; display and : a Kinds of materials; types of 
sell merchandise from the \7] customer needs; and display 
sporting goods and recrea~ xX techniques of value in sell~ 
tional equipment depart- 4 ing sporting goods and re~- 
ments creational equipment 


Time in hours 


Paint and Electrical Departments 


Display and sell merchan=- Product information and 
dise from paint and elec- ne techniques of displaying and 
trical fixtures and sup- selling paint and paint sun- 
plies departments dries and electrical fix~ 


tures and supplies 
Time in hours 


Housewares and Cleaning Supplies 


Demonstrate; display: adver- Product information and tech- 

tise and sell housewares and niques of displaying and 

cleaning and laundry supplies selling housewares and clean- 
; ( ing supplies 


Time in hours 


Plumbing, Heating and Building Materials 


Display and sell plumb- Kinds and types of plumb- 

ing, heating and build- 7 ing, heating and building 

ing materials materials: techniques of 
displaying and selling them 


Time in hours 


Code for employer's use in marking student's progress 


Performed some operations 
in area 


Performed some 
operations with 
reasonable profi-~ 
Performed most operations ciency 
in area 
Performed most 
operations satis- 
factorily 


TRAINING PLAN AND PROGRESS 
FOR - 
HARDWARE RETAILING 


JOB TRAINING: What the . Proficiency 


Worker Should Be Able to Do Shown 


Techniques of Sellin 


Greet customer; demonstrate 


merchandise; quote prices 
and sell hardware 


Time in hours 


Store Management and Record Keepin 


Write sales and charge 


tickets; inventory stock; 
make out daily balance 
report form; order merchan= 


dise and price hardware 
Ltems 


Time in hours 


Merchandising 


Make window and interior 
displays; stock various de= 
partments’.and islands; dust 
stock and shelves and clean 
and care for store floors 


Time in hours 


Promotion and Advertisin 


Prepare an advertising 

budget and plan:a special ? 
promotion sale; plan a news= | y 
paper and radio advertise- 


ment: make posters and hand- 
bill layouts 


Time in hours 


Tools and Hardware 
Demonstrate; display and 
sell merchandise from the : 
hardware, handtool, power } 
tool: and lawn, garden and , | 
farm tool departments 


Time in hours 


RECORD ij 


RELATED INFORMATION: What 
the Worker Should Know at 


Planning sales presenta- es 
tion; characteristics of 
a good demonstration; im- 
proving your sales person~~™j 
ality; importance of re- . 
lated selling 


Types of records; informa~ 
tion required for payroll; - 
meaning of margin and 
mark-up; reduction of ex- 
penses; function of 
management 


Types of hardware mer- 
chandising; importance of |. 
displays and principles 

of their construction; 
principles of sales floor - 
layout and types of fixe 
tures; proper use Of 
color and lighting 


— -- 


Importance of advertising; \_} 
methods of planning and 
budgeting advertising; ; 
methods and types of ad= |: 
vertising; how to measure ~ 
the effectiveness of an 
advertising campaign 


Product information; dis~ 
play and demonstration 
techniques; customer needs; |: 
reZated to various kinds 
of tools and various sales 
tips 


VT_ 002 072 
Cabinetmaking, A Course of Study Designed for Cooperative 
Part-Time Students Employed in Cabinetmaking Trades. 


Kirby, Jack * Robinson, Orin 
Missouri Univ., Columbia, Dept. of Industria} Education 
Missouri State Dept. of Education, Jefferson City 


Pub Date - Jan65 
MF AVAILABLE IN VT-ERIC SET 166p. 


*STUDY GUIDES, *TRADE AND INDUSTRIAL EDUCATION, *CABINETMAKERS, 
*CABINETMAKING, GRADE 11, GRADE 12, *COOPERATIVE EDUCATION, 


Yhis study guide is for use by preparatory or cooperative students 
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consultant committee. Unit titles are (1) The Cabinetmaker and His 
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ADDENDUM 
CABINETMAKING Study Guide 
Please note the above reference C, CABINETMAKER'S MANUAL FOR 
AMATEURS AND PROFESSIONALS,is no longer available from The 
Home Craftsman Publishing Corp. It should be ordered from: 


Woodworker‘s Digest 

Bench Crafts 

2718 W. Indian School Road 
Phoenix, Arizona 85017. 


FOREWORD 


This course of study, consisting of an analysis of CABINET- 
MAKING, together with assignment sheets covering the related 
(occupational) information to be taught by the school, has been 
prepared for teaching cabinetmaking on an individual basis in 
cooperative part-time programs. 


The Original analysis was prepared by Mr. Robert C. 
Rosenquist, formerly of Illmo-Fornfelt High School, Tllmo, 
Missouri and the original assignment cheets were prepared by 
Dr. Merlin H. Kleinbach, formerly Research Assistant in Industrial 
Education at the University of Missouri. 


Special credit is due to Mr. Jack Kirby and Mr. Orin 
Robinson, Research Assistants in Industrial Education at the 
University of Missouri, who prepared the present revision. 


We wish to acknowledge our indebtedness to Dr. H. H. London, 
Professor of Industrial Education, University of Missouri, for 
the direction and administration of the Curriculum Materials 
Laboratory in which this material was prepared, and to Mr. James 
B. Karnes, Instructor in Industrial Education, University of 
Missouri, who supervised the preparation of this manual and 
edited the manuscript. Credit is due Mr. B. W. Robinson, 
Assistant Commissioner of Education, Mr. Merton Wheeler, Director 
of Industrial Education, and to other staff members of the 
State Department of Education for their efforts in the develop- 
ment Of the Industrial Educatior Curriculum Series Of which 
this course of study is a Part. 


HUBERT WHEELER 
Commissioner Of Education 


January, 1965 
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INTRODUCTION 


In preparing this course of study, it has been assumed that 
the attainment of occupational competency in any type of work 
involves three different, yet closely related, types of learning. 
They are: 


w. o os . 
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_— 1. Mastery of the practical job skills and procedures 
performed by the worker in the occupation. 


_-_—- 


s 2. Comprehension of the technical and related information 
¥ - basic to an intelligent understanding and practice of 
* i the occupation. 


3. Development of those personal-social traits which are 
essential for the successful worker. 


The first group of the “learning units"--the job skills and 
procedures--has been arranged in the analysis under the heading 
of “Job Training." The second group of learning units--the tech- 
nical and related information--has been arranged under the heading 
of “Related Information." And the third group--the personal- 
social traits-~has been listed under “Personal Qualifications of 
the Cabinetmaker" in the introductory section addressed to the 
student. 


= In a cooperative educational program it is necessary for 
—_—: both cooperating agencies--the school and the employer--to under- 
= stand clearly just what each is to ke responsible for in the 
E | training of the student-worker. Experience has shown that most of 
Ei the practical job skills and procedures of an occupation can best 
be learned through supervised work on the job. Experience has 
shown also that the school can best teach most of the technical and 
= related occupational information needed by young student-workers. 
E This division of responsibility has been made in the arrangement 
e | of the course of study; that is, it is expected that the student- 
: worker will master the job skills and procedures through practical 
B work on the job under the immediate supervision of the employer, 
B and that he will receive instruction in related occupational in- 
formation in the school under the direction of the coordinator. 
Skills and related information are matters for direct in~ 
struction, but personal-secial traits are acquired only through 
= practicing them during the process of acquiring skills and in- 
Ri formation and in one's daily conduct. Therefore, both the employer 
be and the school, as well as the home, must assume responsibility 
for developing in the student-worker those habits, attitudes and 
character traits which are essential for success in his occupa~ 
tion and in life. Both the employer and the school should be 
constantly on the alert to see that the student-worker places 
desirable interpretations on his experiences and that he does 
not practice habits and exhibit character traits detrimental to 
his success. 


Cente addi 


Since the coordinator's class will be mage up of fifteen er 
more students, each differing from the other siqnificentiy, stocy- 
ing a dozen or more orccapations which differ markedly in their 
requirements, it follows that it will be impossible for him to 
teach, through the group method, the occupaticnal informatica 
which relates to the specific job of each studemt-worker. in 
order to be effective, this type of instruction must be inédivicc- 
alized. There is, of ccerse, some related information, seek as 
occupational health and safety, workmen's compensation, wage-hour 
laws, fair labor standards, unemployment compensation, end the 
like, which is of common interest and concerm to ali student- 
workers, and may be effectively taught by the group metho®. Sat 
if the coordinator is to make 2 real contribution to the im 
service vocational education of his stugents, he mast Gevote = 
major portion of his classroom instruction to content which S=cis 
specifically with the work of each boy and girl enrolled. 


With this requirement in mind, and in order to facilitate 
individual instruction, these assignment sheets have been nreperss. 
Each contains certain record data as to number end renge of <mits 
covered, introductory paragraphs Gesicgned to dewelicop int=rest, 
explain the importance of the assignment, and to convey te the 
student what he is expected to learn, specific assignments im 
cluding reading, learning activities and a series of new-tyoe 
questions designed to check his attainment. 


Obvicusly, it is desirable to teach the related information 
in the school at the time it will be used mest aGwar.tageousiy om 
the job. This means that the two phases of the stodent-werker-s 
training should parallel each other in 2 progressive memmer. 

The coordinator will find the assignment sheets well adapted to 
this end. He can select from Gay to Gay the assignment which 
covers the informational units related to the work being dome 

on the job. With this arrangement, the coordinator will becom, 
Guring a major portion cf his classroom time, 2 subervising stacy 
and helping teacher. 


In selecting bocks for the course, an effort hes besm meds 
to restrict the number to an adequate coverage of the mterici, 
an@ to select those of recent publication so that current preac- 
tices can be consistently presented. It is recommended thet 
copies of these books be secured ang kept in the coardinnter'’s 
classroom for ready use by the student. 


The key sheets available in a separate manuzl, have D2em 
prepared to enable the cocerdinator to score quickiy the objectives 
tests which are a part of each assignment shest. These key shets 
Give the correct answers to the questions, 2s well as the reier- 
ence and the page on which each answer can be found. The xey 
sheets should be kept in the coordinator's possessicz. 
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PO SHE SEGLIENT WORKER 


Cabinetmaking is ome of the most Righhy skilles of tthe wani- 
working trades. Whe cahbimercmster hes been called “the arisitocrit 
Of the carpenters." Bre fimishead work of the cahimeimeker is 
subject te mcm closer imspection by She perchaser them is the 
work of others im the fheiGd of sootworkizg. Whe cehimetmeker 
works With tme fimer herdwood]® sad Tits them together with cles 

encuraty ami attemtion to Getelis of grein and color. 


The term cahimetesker origimeally nest ome who conld mrohare 
@ finished article from plems to the comletes prodact withoot 
the essistamce or the skilis of amy other person. Tae term hes 
come iD Mean amy person who performs amy one of the Gperetions 
Of the processing OF wooden cabinets, fee ee Ge be ee 
items. 


With the imcresse im specielizstio in all tieses of imtasizy 
tedey, the Imiivi ideal with the grextest amour of training im ap 
eocupation is the ome most likely to be hired and mromted em a 
the cebimetmekinmg ficid will find it atviseble to be well mepmred 


Crooriumities im Cshinmctesekrine 


ie ee oe ae ee 
function. Eis work, thoach comerstively sperialized, covers 3 
relatively wide remce cf activitr. The nature Of the work cf a 
cehimcimeker miaces him indoors math of the tim so thet he is 
mot exmused te the elements as other bailding treaties workers are. 


the highest im the beiiding trades. Tit is sot wmsmal for a 
cahimetm=ter im earn over $4.00 am hour. Whe workweek is maeliy 
forty boers, With time-amd-s-helf paid for ay time worked dbayond 
2 ert woe Se Swati treaties wotkes ace 

Se 
mrimarily by the amlorer. Some eve the bemeTit of pansagom 
plems. 


A brosd general adecstion on the high sthonl level will aia 
the im@iwiGeal who hes emtsred cabinetueiking on a peri—time basis. 
Bis curse work showld hewe imclnGed seach stbjerts as imimstrial 
arts Grafting end bimenrint reading, wootiwork, methomeiies amilii-~ 
ceble tm layout work, gemere! sciemce or clememi=ry mnysics. He 
may, if possible, tike = praveratory commss Im worcstional cabins 
meking amd enter om the joh treiming =s 3 More astiyented learmmer. 


Br apmremifics csitivstenter mest he hetweer 2G (and im some 
cases BF) andi 24 years af sue. Me tesirine usually extemis ever 
& Rempesrr mero ami cowess Ste use af toes, msterials em? 
Mectines= used fm the tmeis, Gestormiee im drafting and blue | 
Tine reaiiem,, mstiienetics,, stientert of eamstruciiiom and design, 
as welll as stemiaets fim want aut iter usierialis. This type 


The eanerted io Enewesss =n ciaw of She tecinollagicel 
ee ee 


pO With = comearterdcrs sSues, are: cam immruvwe his personal 
arose, Rew i> ines, ami ww Inm=Twemest is necessery. 


ee ee ee 


y Ramsey, Beis characte: ooeic meas = Fett cf careful, thought~ 
—_ Sal efemgEttc etter’ won fhe “ai withemt Tottering or wasting 


eeieely wth Salo werters, Wits meams am attdinie ef resdi- 
SS ee 
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Patience. Much of the work of the cabinetmaker is with. small 


parts and involves delicate manipulation, and it requires patience 
as well as skill to ... the things necessary to complete a product. 


Alertness. The ability to pay close attention, to respond ouickly 
and to concentrate on one's work. 


Self-Control. Maintain a pleasant disposition and keep your 
temper under control. 


Courtesy. Respect the other person's point of view, his inter- 
ests, and wants. This may require effort at times, but it will 
pay off. 


Readiness to Assume Responsibility. This means that you should 
not refuse to undertake a task because it is difficult and when 
o1ce undertaken you should carry it through to completion. 


REFERENCES FOR CABINETMAKING 


A. Feirer, John L., Woodworking For Industry, Chas. A. Bennett Co., 
237 N. E. Monroe Street, Peoria, Illinois 61602, 1963, ares 
(19) ** 


B. Dahl, Alf and J. Douglas Wilson, Cabinetmaking and Millwork, 
American Technical Society, 848 E. 58th Street, Chicago, Illinois 
60637, 1956, $6.50* (18) ** 


C. Towers, Whitney K., Cabinetmaker's Manual For Amateurs and 
Professionals, The Home Craftsman Publishing Corporation, Rock 
Island, tilinois, 1957, $6.95* (15) ** 


D. Seigele, H. H., Cabinets and Built-Ins, Frederick J. Drake and 
Co., 9 South Clinton Street, Chicago 6, Illinois, 1961, $2.50* 
(2) ** 


* Subject to educational discount 
** Frequency of use in assignments 
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JOB TRAINING: What the 
Worker Should Be Abie To Do 


e 
1 
1 
1 
1 
1 
Hand Tools 
Measuring and Layout Tools 
7. Measure and divide 2 
Speces with rule 
8. Lay out square cuts 2 
with square 
9. Read and check measure- 
ments with square 
10. Lay out parallel lines 
with marking gauge 
li. Mark duplicate parts with 
a square 
12. Divide spaces with 
divider 
13. Scribe circles with 
compass 
14. Lay out angles with 
sliding T-bevel 
15. Gauge with pencil 
16. Mark centers 
17. Measure inside and out- 
side diameters with 
calipers 
18. Draw circles of large 
diameter with trammel 
19. Establish horizontal 


ANALYSIS OF CABINETMAKING 


Assign. 
-i0. 


RELATED INFORMATION: What 
the Worker Should Know - 


Introduction to. Cabinetmakin ng ‘ 


lines with spirit lehel 


a 


Zs 
3. 
4. 


work of the eer eate 
maker 

Branches of abinees 
making 

Classifications of work 
in cabinetmaking 
General requirements 
zor cabinetmaking 
industry 

Working conditions in 
the cabinetmaking in~- 
dustry 

Names and characteristics 
of period furniture 


Kinds and types of 
measuring and marking 
tools 

Type of work for which 
layout tools are desiged 


j 


JOB TRAINING: What the 


20. Establish vertical lines 
with plumb bob 


Saws 


21. Rip to line 

22. Crostcut to line 

23. Saw tO line with back 
Saw. 

24. Cut miters 

25. Saw inside and outside 
curves 

26. Sharpen saw 


Planes and Scrapers 
27. Plane surface 


2&. Plane edge grain 

29. Plane end grain 

30. Adjust plane 

31. Sharpen plane iron 
32. Plane curved edge 

33. Cut chamfer or bevel 
34. Sharpen scraper blade 


Drills 
35. Bore holes in wood 


36. Countersink holes in 
wood 

37. Sharpen drill and auger 
bits 


Shaping and Forming Tools 
38. Trim or pare with chisel 


39. Do gouge work 

40. Rough out curves with 
draw knife 

41. Pile curved edge 

42. Sharpen chisel 


Fastening Tools 


43. Drive and draw nails 


ll 


RELATED INFORMATION: What 
Worker Should Be Able To Do No. the Worker Should Know. __ 


21. 
22. 


26. 


27. 


34. 


35. 


38. 


43. 


Kinds and types Of Saws 
Sizes Of saws 


Types and purposes of 
0il and emery stones 


Common wood planes and 


their uses 


Types Of scrapers and 
their uses 


Types and sizes of 
drills and boring tools 


Types and sizes of 
shaping and forming 
tools 


Kinds and types of 
assembling tools 


; tne et = was. Pee) Ter 
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JOB TRAINING: What the Assign. RELATED INFORMATION: What 

Worker Should Be Able to Do Wo. the Worker Should Know 

44. Set nail or brad 

45. Select and drive screws 2 45. Kinds and types of 
sharpening tools 

46. Clamp stock for gluing 

47. Dress screwdriver 


Power Equipment and Safety Rules 


Circular Saw 


48. Adjust circular saw 

49. Make finger board for 
ripping on circular 
saw 

50. Rip stock to width 

S51. Cut stock to length 

52. Cut coves on circular 
saw . 

53. Taper rip on circular saw 

54. Change saw blades 

55. Sharpen, set and gum 
circular saw blade 

Band Saw 

56. ‘Adjust band saw 

57. Make circle cutting 
jigs for the band saw 

58. Saw curves 

59. Rip stock 

60. Cut off stock 

61. Resaw stock 

62. Make patterns for cut- 
ting duplicate parts 

63. Repair broken blades 

64. Sharpen and set blades 

Jig Saw: 

65. Adjust jig saw 

66. Saw inside curves 

67. Saw outside curves 

68. File with jig saw 

69. Sand with jig saw 


3 48. 
3 49. 
5 55. 
S 56. 
3 57's 
5 58. 


3 65. 
3 66. 
5 67. 


types and sizes of saws 
Range of work which can 
be done on Saws 


Rules for Safe opera- 
tion of a circular saw 


Tvpes and sizes of band 
saws 

Range Of work which can 
be done on a band saw 
Rules for safe opera- 


tion of a band saw 


Types and sizes of jig 

saws 

Range of work which can 
be done on a jig saw — 

Rules of safe operation 
of a jig saw 


- 
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vOB TRAINING What the Assign. RELATED INFORMATION: Whit 
Worker Should Be Aple to Do No. the Worker Should Knew 
Jointer 
70. Adjust jointer 3 70. Types and sizes of 
jointers ; 
71. Joint an edge 3 71. Range of work which can 
be done on jointers 
72. Square stock 5 72. Rules for safe operation 


of a jointer 
73. Cut chamfer or bevel 
74. Surface narrow stock 
75. Cut rabbet 
76. Cut taper 
77. Sharpen and replace 
jOinter knives 


78. Adjust planer 3 78. Range of work which can 
be done on planers 
79. Surface stock tothick- 5 79. Rules for safe operation 
ness of a planer 


80. Sharpen and replace 
Planer knives 


Driil Press 


81. Adjust drill press 4 81. Types and sizes of 
drill presses 
82. Change drills 4 82. Range of work which 
can be done on drill 
presses 
83. Drill holes with drill 5 83. Rules for safe operation 
press of a drill press 


84. Make L-shaped and in- 
clined jigs for pro- 
duction drilling 

85. Rout with drill press 

86. Sharpen drill bits 


Shaper 
87. Adjust shaper 4 87. Rangeof work which can 
be done on wood shapers 
88. Shape straight edges 5 88. Rules for safe operation 
89. Make guide fences for of a shaper 
shaping circular stock 
{ 90. Shape inside and out~ 


side curves 

91. Make patterns and set- 
ups for shaping irregular 
designs 

92. Change shaper knives 


a. ny 
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COB TRAINING: hat the 

xer Should Be Able to Do 
Lasne 
- AdjuSt and care for lathe 
+. Center stock 


95. Mount stock on face 
plate 

9€. hay off and turn stock 
between centers 

97. Sharpen turning tools 


Sander 


99. Adjust sander 


100, Sand £lat work 

101. Make pivot jig for 
Sanding circular stock 

102. Sand curved work 

103. Change sanding belts 
or disks 

110. Render first aid for 


injuries 


Assign. 
oO. 


4 
4 


D> 
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RELATED INFORMATION: 


awe — 


WOE 


the Worker Should Knew 


93. 
94. 


95. 


97. 


98. 


99. 
169. 


101. 


104. 


105. 


106. 


107. 


108. 


109. 


110. 
lll. 


112. 


Types of wood lathes 
Range of work which can 
be done on lathes 

Rules for safe opere~ 
tion of a lathe 


Kinds of materials used 
for cutting toois 
Angles at which various 
cutting tools are 
sharpened 


Types and kinds of 
sanding equipment 
Range of work which can 
be done onsanders 

Rules for safe cpera- 
tion of a Sander 


Range of work which caxn 
be done on routers 
Range of work which can 
be done on radial arm 
saws 

Types of portalbe power 
tools 

Names and types of the 
more specialized pro~ 
duction machines 

Range of work which can 
be done on specialized 
machines 

Range of work which can 
be done with portalbe 
power equipment 


General safety practices 


Types and grades of 
abrasive materials 
Prevent drawing the 
temper of a tool 


15 
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JOB TRAINING: What the Assign. RELATED INFORMATION: What 
Worker Should Be Able to Do NO. the Worker Should Know 


Reading Drawings and Planning the ‘ork 


113. Draw and sketch plans 7 113. Types of drawings 

for cabinetwork items 

i 4 114. Various lines and 
ds symbols used in urafting 

115. Make blueprints from 

drawings 
116. Write specifications 

for the construction 

and installation of 

cabinetwork 


Estimating Material -nd_ Calculating Costs 


117. Compute board measure 8 117. Lengths, widths and 
of lumber and plywood thicknesses to which 
various species of wood 
are cuc 
118. Compute cost of 8 118. Various types of records 
Lumber used in connection with 


the production of orders 
119. Make out stock bill 


120. Select and cut stock to 
rough size for shop 
order 

121. Tally on tally sheet 


Lumber and umber Processin 


122. Recognize and identify 9 122. Characteristics of 
different woods hardwoods and softwoods 
9 123. Effect of moisture on 
wood. 
124. Identify quarter- and 9 124. Types of cuts used to 
plain-sawed lumber saw logs into lumber 
125. Identify heartwood and 9 125. How wood is seasoned 
sapwood 
: 9 126. Defects found in lumber 
9 127. Grading standards for 
hardwoods and softwoods 
9 128. How knots are formed 
9 129. More important hardwood 
and softwood lumber 
treeS in the United 
States 
9 130. Advantages of plain- 


and quarter~-sawed lumber 


— 
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& | JOB TRAINING: What the Assign. RELATED INFORMATION: What 
if Worker Should Be ABle to Do x0. the Porker Stould Know 
E | S 131. ARavantages of kiln dry- 
ina and of air drying - 
e | S4 lurter 
Bo: 132. Select and order lumber 9 132. e*cheds by which hard- 
— for cabinet work weed lumber is graded 
_— 133. Cut stock for most 9 133. iiethoads by which scit- 
— economical use wood lurher is ¢oraded 
| 2 9 134.. Eew mcieclzer constructim 
Pi; ' gan reGsace buiiding 
costs 
E 9 135. Tydes and Sizes of stan- 
Gexd materials and mili- 
Es . 58 werk 
a 9 136. Texminology and abbre- 
; viaticns used in des- 
cribing lumber 
9 137. Types and kinds of 
stock meidings available 
9 138. Associations responsihle 


Bs for lumber grading 


# Plywood, Veneers, ard Snecial Materials 


10 139. Differences and simi- 


| Llerivies hstween 
Bi veneer and clyvwood 
10 140. Nethsds of cutting 
2 . YWeneecs and piywood 
10 141. Advantages of veneers 
E * over Solid woccs 
| 10 142. Veneers are matched 
10 143. Advantaces of pliwood 
10. 144. ‘Types and kincs of 


manufaccured mogiiied 
wood products 


Framing Square and Geometric Lavout 


| 1l 145. Berk and lay ont parts 


involving the use of 
a the stcel square 
oo 146. Determine diagonals of 1l 146. Wetheds of leaving out 
squares and solids with geometric foras involiv- 
square : ing the use of the 


steel square 
147. Lay out ellipses and 
circles with steel 
square 
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JOS TRAINING: "That the aSSicmn. REA ESRI OK. «6S 
Worker Shoulda Be 2ABis to Do R=. the Vorher Shounte Soo 


148. Lay out and cot stock 
with intersecting in- 
ciined sur faces 


149. Select, lay out and i2 240, JvOes and kinds af 
cut more comoniy used joints 
wood joints 
32 1530. SAc@venieces ens Sisss- 


Censtrection of Cetiscts ant Bniit-ias 


i. Reed specitications for 
eabinet oréers 
152. Make layout on rod 


U3 
bis 
Ky 
; 
i 
i 


2153. Lay out and construct a2 R53. Methods of joinery 


skeiston frames 


154. Lay out and constract 34 332. Fumertion of siant=rc 
face frames cabinet beris 
12 35>. @WPSS OF Sheit scoot. 
256. Lay ovt and construct 14 356. importenc® of cis=renc= 
cuppoeard coors and sash im decor and drawer cm 
Siruciicn 


i57. Lay out and construct 
drawers and trays 


Yurnitore Constraection 


335 353. Factors to copsiser in 
woass 

aS 160. Soaiisbics pivwwomds kr 
LW Ritere ocomsiztacticn 

161. Consiruct an indoor a5 451. Comitesmporary fForziizre 
piece of furniture Siviss 

45 41S2. Yeble desioms snd tts 

35 163. Basic forniti=me mroorr 
festarss 
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169. Clean and store finishing 


Ss, Winteow euc Sesh Powter sr: 
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COB TRIIYING: What the 
Lcrss> Should Be Able to Do 


Levy out equipment for 
job production 

sey Cu equipment for 
cxstom production 


Aeep records of pur- 
cnases, Sales and 
accounts 


Assign. 
No. 


22 
22 
22 
22 
22 


22 
22 


RELATED INFORMATION: * 


the Worker Snoeuld } 


197. 
19s. 
199. 
200. 
201, 


202. 
203. 


Alen 
Capitai needs and 
Financial astects 
business 


Importance of Iccatior, 
Principles inyol--3¢ 


shop lavout 


Tools anc eguipmeit 


necessaiy 
Types of business 


Organization, their 


advantages and 
vantages 

Sales and market: 
methods 

Records ans their 
importance 
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Assignment Covering 
Sheet No. 1 Units i-6 


THE CABINETMAKER AND HIS WORK 


One of the more attractive occupations open to individuals 
interested in the woodworking industry is that of the cabinetmaker. 
Even though mass production methods and specialization of jobs are 
used extensively, the individual with a broad background of training 
and experience in the field will always find an outlet for his 
talents. There is enough variety of work, also, to keep the job 
interesting. 


The occupation requires an individual who can make intelligent 
use of his ability to use arithmetic. He needs keen vision and a 
high degree of eye-hand coordination where precision work is 
concerned. The minimum age limit is usually specified by state and 
federal requirements but the maximum age of the working cabinetmaker 
is limited only by a person's physical and mental ability to 
perform competently on the job. 


In this assignment you will have an opportun..y to learn the 
general classifications of the cabinetmaker's work, the divisions of 
the industry, and the general working situation. 


Assignment: 


1. Read the references listed below. 
2. Answer the questions below and turn in this assignment by 


References: 


A. Feirer, Woodworking For Industry, p. 25. 
B. Dahl and Wilson, Cabinetmaking and Millwork, pp. 1-9. 


C. Towers, Cabinetmaker’s Manual, pp. 11-22. 
Questions: 
True-False 
Directions: The following statements are either true or false. If 
the statement is true, draw 2 circle around the letter "T.“ If it is 
false, draw a circle around the letter "F." 


T F 1. Cabinets of years ago were quite elaborate and fancy. 


T F 2. he work of the cabinetmaker and the millman are very 
close to being the same. 


T F 3. A knowledge of blueprints and the ability to use them is 
essential to the cabinetmaker. 


T F 4. The present trend in cabinetmaking is toward specialization. 
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5. The items supplied by the millwork plants ere generaliy 
attached to a building and become a part of it. 


6. Unlike other industries, cabinetmaking has nct beer placed 
on a mass-production basis. 


7. A cabinetmaker needs to bé able- to perform ali oF the hasic 
arithmetic processes easily. - 


€f. A knowledge of the various products used in the vocd 
industry is essential for the cabinetmaker. 


a. Caktinetmaking is ordinarily a seasonal job, ever for the 
highly skilled worker: : 


10. A cabinetmaker works only with isand tools. 


11. The training and educaticr of tte cabinetmaker should be 
more than just a regular high s<nool education. 


12. The outlook for employment in the cabinetmaking <ielda is 
escromety.gocd: 2 


i3. As the requirements. grew for a variety of home furnishings, 
skills evolved which became known as cabinetmaking. 


24. Specielized woodworking functions were beginning to emerge 
in f'rance as early as Pifteen Hundred A.D. 


15. Today, the cabinetmaker may build a variety of products, 
such as, store fixtures, office equipment, and household 
furnishings. 


15. Wooc turning is a ‘specialized function in furniture 
: man: facturing. 


Compietion 


"ections: Fiii in the dlank’s) in each statement with the word(s) 
required £0 complete the sentence correctly. 


Woodworkers who penne in trim work are known as 
carpenters. as 


A cabinetmaker, to be successful, must perform his duties with 
6 and a 7 

Items such as sash, cabinets, and paneling are all included under 

the heading of « 


Display and storage cases, show windows, and paneling are pro- . 
duced in a(an) “plant. 
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5. The individual who specializes in-the set up, maintenance, and the 
Operation of power equipment and the shaping of wood with machines 
is called the . 


6. Planning the sequence of assembly is the job of the . 


7. The work of the layout man involves laying out and marking the 
stock and many times is classified as a job. 


8. The minimum age requirements for cabinetmakers is subject to 
and | laws. 


9. The number of workers in cabinetmaking is about. . 


i0. A cabinetmaking apprenticeship usually takes from to 
years. 


Multiple-Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


| 
| 
1. In the more specialized shops the work of the benchman 
i usually involves just (A) layout; (B) assembly; (C) cut 
out work; (D) drawing. 


2. Work including making up bills of material, making working 
drawings, and deciding construction details is usually done 
by the (A) benchman;: (B) layout inan: (C) detailer; 

(D) foreman. 


3. The maximum age limit for a cabinetmaker is (A) 60; (B) 65; 
(C) 70: (D) usually not set at any particular age. 


4. Cabinetmakers are usually paid (A) on an hourly basis; 
(B) on a piece rate basis; (C) at the completion of the 
job; (D) on a yearly basis. 

Listing 


m4 Directions: List the items called for in each of the following. 
a. Select your answers carefully. 


1. Cabinetmaking became a fine art in the eighteenth and nineteenth 
centuries because of the work of such men as: 


(a) (D) 
-_ (B) (E) 


2. The four general. classifications of workers in the cabinetmak.~.> 
i21d are: =. « 


Ay (c) —— 

{B} (D) ce 
ce Spscdality plants in the woodworking industry include those 

making: 
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Assignment Covering 
Sheet No. 2 Units 7-47 


SELECTION, USE, AND CARE OF HAND TOOLS 


One of the best ways to judge a fine craftsman is by the way 
he chooses, handles, and cares for his equipment. Carefully chosen 
equipment will assure the cabinetmaker of quality tools and these, in 
turn, will facilitate better work. Careful use and maintenance of 
these tools will insure their accuracy and long life. 


While it is true that many operations in cabinetmaking are per- 
formed with power equipment, a good deal of hand fitting is stiil 
necessary in certain phases of the industry. It is therefore essential 


that the cabinetmaker have a good knowledge of hand tools and their 
uses. 


In this assignment one will have an opportunity to learn the 
names and types of the most important hand tools used in cabinetmaking. 
One will further learn how to. use and care for them. One will also 
observe how certain jigs and fixtures can be used to facilitate and 
permit certain work. ; 


Assignment: 


1. Read the references listed below. 

2. On page 22 of Reference B is a table showing the various 
files to be used in sharpening hand saws. Make a list of 
the different saws by type and size at your place of 
employment and opposite each type indicate the file that 
shouldbe used for sharpening it. 

3. Answer the questions below and turn in this assignment by 


References: 


A. Feirer, Woodworking For Industry, pp. 173-184. 
B. Dahl and Wilson, Cabinetmaking and Millwork, pp. 17-41. 


C. Towers, Cabinetmaker's Manual, pp. 153-195. 


Questions: 


Trnue-False 


Directions: The following statements are either true or false. If 


the statement is true, draw a circle around the letter "3." If it is 
false, draw a circle around the letter "F." 


T F 1. Rules used in woodworking are usually divided into fractions 
of 1/32 of an inch. 


2. A bench rule should not be used as a straightedge. 


T F 3. YThe marking gauge is used to mark off lines parallel to the 
grain of stock. 


4, The auger bit file is made with both ends alike.’ 


9. In general, the larger the teeth cf a saw, the larger -v:a 
file needed to sharpen it. + 


T F ¢€. The number of points per inch on a saw is always eqaal to 
- the number of teeth per inch. ; 


3 
he} 
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A coarse-tooth saw would be better for cutting greei: lusce-: 
than a fine-toothed sew. 


Preror ale te sag BE, oN bee tg iat pane 
ere ee net Te techn emietiunehiaammnemnsnanditaiemantibenated 


% << 8 A skew~back saw canbe used as a straight edge in an 
emergency. 


A crosscut saw can be used to cut with the grain. 


tT *F 10. The backsaw receives its name from the fact that it cucs 
primarily on “ne back stroke. 


tT © Ll. ‘The cabinet saw is a rip saw and crossScut™ Saw combinec.. 


The smooth plane is used to smooth the edge of a lone 
board to make a close-fitting joint. 


4j 
j= 
N 
* 


Sp iberatsacesees aemeN epee to Sek eo 
: a6 
3 
iz] 
ite) 
. 


13. A draw knife is used for removing small amounts of wood. 


F 
F 14. the-cutter’ of a lock plane is set at a ‘low. angie. 
F 


ane The Surform tool comes oniy in the flat ‘file shape. 


A WH A 


F 16. Scrapers are anea to smooth a surface after it has been 
sanded. ; 


t.: 


fT s 17. A hand scraper shculd actually remove shavings when used to 
scrape a surface. 


i 
| 


+8. A socket type chisel is better to use with a- ‘mallet than a 
' tang: type. 5 , 


Bo alg lis en Dl es Tet 
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tT F 19. A cabinet scraper is used to shape deiecig aay 
objects or edges. or 


20. The expansion bit is. used to enlarge holes. 


21. A bit stock drill may be used to drill holes in either 
wood or metal.” see 


22. Straight shank twist drills are available in both fractional 
and decimal sizes.: 


23. A bit gauge is used to check the size of a bit. 


24. A sixteen-ounce hammer is preferable con use with heavier 
nails. 
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T F 25. A nine~ounce ball peen hammer is used to drive brads and 
small nails. 


T F 26. Mallets are used to provide an impact which will not cause 
damage to the head of a tool handle. 


tT F 27. Nail sets are sets of nails containing a variety of sizes. 


tT F 28. A nail punch is used to drive nails below the surface of the 
wood, 


T F 29. Calipers may be used to step off equal distances. 


T F 30. A good rule to follow when sawing is to always saw on the 
waste side of the line. 


a T F 31. The block plane has its plane iron set at a lower anqle 
| than other bench planes. 


T F 32. The duplex rabbet plane gets its name from the fact that 
its blade may be placed in two different positions. 


T F 33. The jointer plane gauge is used to measure the angle of 
bevels cut with-a jointer plane. 


T F 34. The edge of a cabinet scraper blade is sharpened to 
an angle of 45 degrees. 


T F 35. The cabinet scraper is pushed rather than pulled for 
‘ ordinary work. 


T F 36. A chisel should be driven into the wood at a slight angle. 
T F 37. When chiseling end grain always work away from the center. 


F 38. in cutting along the grain of the wood, the chisel is used 
with the bevel side up. 


fT F 39. Mallets can be used to drive tight-fitting joints together. 


40. A regular wing-tip screw driver may be used to drive screws 
into counterbored holes. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. Tools used to measure distances and to lay out circles, angles, 
plumb lines, and level lines are called tools. 


2. Steel square gauges or clips are technically called 
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22. 


’The plane used for all-around purposes is the 


A 5/8 inch hole would be bored by a number 


“hen circles of a large radius are to be drawn, 
attached to a straight rod are used. 


Measurements Of cylindrical surfaces are taken with the aid cf 


» 
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“he mortise gauge has marking pins. 
“he edge of a scraper blade is turned by using a(an) 


Sor average work a rip saw should have from <2 
points per inch. 


A general purpose crosscut saw preuts have about 
points per inch. 


Small openings in wood are cut with a saw. 
Very smooth joint cuts can be made with a saw. 


The length of a hand saw is measured from the 
to the ° 


Work is held and sawed to specified angles in a(an) 


It is best to have a ai with a _ bottom for 
cabinetmaking. 


The longest of the hand planes is the plane. 


piane. 


.° The jointer plane is used primarily on the of 


boards. 


En@ grain is best planed with a plane. 


Cabinet scrapers are used to remove __ er 
left by .a plane. 
The two types of chisels are the type and the 
type. 


In chisels which. measure. from to inches in 
size, the blade widths are graduated. 


Expansion bits with 2 cutters will bore holes from one inch to 
inches. 


auger bit. 


Po 


Wood is removed to receive the herds of flat heed screws by using 
a(an) CL. 


24. Sizes of hammers are indicated by the weight of the head which is 
given in “ 


25. Phillips head screwdrivers are aveilabie in siz=s. 


| XS 
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Pe 26. Measurements of cylindrical surfaces are taken with the ac of 


~ 


27. The try square has its blade set permanentiy st os HTS. 


—_ 


é 28. Angles needed for miter fitting of trim and moulding may 5 
easily determined with the use of the 


* 
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: 29. The teeth of the lock and perform like = series of 
: littie chisels in the sawing action. 

: 30. Curved saw cuts can be made with the saw or tHe 

i _ Saw. : 


31. When possibie, planing shovcid be done the grein. 
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32. Rough boards are cleaned up with a(en) pene. 


| 
7 33. Bench planes are availeble with either | = 
—— __iCsCéSOHELB'CTAS.. 

34. The grooving piane is used most by mem engaged in imsteiiins 
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3 35. The grooving piane is eouipped with quitters ni ccts 
— grooves ranging in width firem ot =m inch to 
of an inch. 


36. When boring a hole, a piece cf waste stock may be placed om the 
side opposite where the hole wes started in order te prevert 


WMnitipjle-—Choice 


Directions: In the space at the left of sath statement, write the 
letter of the item which will provide the correct answer to comist= 
the statement. 


ae 1. She tool used to measure and ley out encles cf say desired 
Gegree is the {A) steel soware; (8) sliding Tpevei; 
(C) try square; (BD) steel square geage. 


2. A levei is used to check a surface for {A) tirce Borizortels 
(B) trae vertical; (Cc) both true horizontal and icce 
vertical; (D}) smaii deviations from horizontal. 


3. To establish = werticel lime of consii¢ershle length, wre 
Shemid me (€) = phomb bob amt Time; () tremmed meort:: 
(C) @ sliding Mherel; (D) = framizg som=re. 


ZS &. HK egumem sire cross oot sew is @) 20", IB podsts= 
(B) 22", 1G point; (C) 25", 1D moint; (@) 30", = poirs. 


—_ -s-)  Tire member fourm? om the heel of the saw indicates ine 
a () member of testh per inch; () wich of saw im imth=- 
{C} mamber of poimts per inch; ©) imspectjon mmper. 


sds eC aewess im wood «=m be cut with =. @) beck saw (8) mm: - 
cit saw; €C}) coping saw; ()) dowet=i] sav. 


7. Tee rout]er plame is med to (Q) Jessel the britthom oF Deasassz 
(3) cmt d=Goss ama rabbsts; (C) rot mongh places ot ct 
wood; (D} emt & weristy of shepes im mating. 


_ ss B.S srreguiariy shepsd edges are formed with = (Q) csibins: 
scremer; (3) Graw knife; (C) Reméeeremer> (D) sotkeshac. 


ss Be B mamber & anager bit will bore = 2 hole with = Ghamets: o 
@ L/S": €)} 2/2": (Cc) 3/8": @) Sse" 


3 19. Fertisl teres with 2 brace con be accomplished hecamse of 
e. | @) Bit extessicn; () givl]et; (C) retest; @) pinion. 


{2} Elwted teist; (8) fimted withort teist: (Cc) doibi= 
twist; (D) simeie twist. 


os pa (S) band screwy {e) Golam; Recetas 


tasting 


Directioms: List the items celied for in sath of th FoVowins. 
Select wour enswers corefuliy. 
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SELECTION, USE, AND CARE OF BASIC POWER EQUIPMENT 


Power equipment has come to play an important part in the werk 
of the cabinetmaker. Most cabinet shops will have a certain amount 
oz this type of equipment, some more than others. While power equi-- 
mant will not replace hand tools entirely, they do enable the cab-net- 
meker to speed up his work, to perform the work easier, and to pernmiz 
better accuracy and precision. 


However, power equipment is expensive and can be dangerous if 
not used properly. It is important that the cabinetmaker know what 
kinds of power equipment are available, what their uses and limitations 
are, and how to operate them safely. Advancement in cabinetmaking 737 
depend a lot on the correct use of woodworking machines. 


_ in this assignment you will have the opportunity to study the 
besic power machines, to learn what they can do for the cabinetmaker. 
and to learn how to correctly and safely operate them. 


Assignment : 


1. Read the references listed below. —— 
2. Make a List of the various jigs and fixtures available 
at your work station for use on machines. Indicate 
their uses. 
3. Answer the questions below and turn in this assignment by 


ferences: 


A. Feirer, Woodworking For Industry, pp. 191-244, 252-258. 
B. Dahli and Wilson, Cabinetmaking and Millwork, pp. 41-44. 
C. Towers, Cabinetmaker's Manual, pp. 207-258. 


Ouestions: 

True-Falise 
Directions: The following statements are either true or faise. If 
the statement is true, draw a circle around the letter "Tf." If it is 
false, draw 2 circle around the letter "F." 


T F i. When surfacing a board, it is best to have more rather than 
fewer knife marks. 


F 2. Rate of feed is very difficult to control when planing wood. 


3. Extremely cross-grained or curly-grained wood requires a 
slower feed than straight-grained, dry lumber. 


POA, 
FOS, 
F 6, 
F 7. 
F 8. 
F 9. 
F 10. 
F ll. 
F 12. 
F 13. 
F 14, 
F 15, 
F 16. 
F 17. 
F 18, 
F 19. 
F 20. 
F 21. 
F 22. 
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Too light a cut will tend to cause poor quality work. 


Wood tliat is cut with carbide~tipped saws can usually be 
glued together without jointing. 


When connected by the same belts, the larger of two pulleys 
always turns the faster. 


On machines with step-pulleys, if the belt is placed on the 
largest pulley of the motor and the smallest of the machine, 
the machine will run at its highest speed. 


When a machine has variable~speed pulleys, the speed must 
be changed only when the machine is stopped. 


Some machines have more than one type of driving mechanism. 


All work on the radial arm saw is Gone with the work 
stationery and the blade moved through the work. 


The blade of a radial arm saw should be mounted so as to 
turn away from the operator at the point of cutting. 


One should adjust the saw blade on thé radial arm saw so as 
not to cut into the table. 


The single surfacer is more common than the double surfacer. 


The purpose of the chip breaker on a surfacer is to break 
up the chips of wood as they are cut. 


The surfacer differs from most other woodworking machines 
in that the stock is fed through automatically. 


Stock to be put through the single surfacer should first 
have one surface faced on the jointer. 


The distance between the infeed and outfeed showld determine 
the minimum length of board to run through a planer. 


To reduce warpage, cuts should all be made from the same 
surface of the stock if many cuts are necessary. 


When squaring up legs on a planer, all four surfaces should 
be planed on the surfacer. 


Stock less than 1/2" in thickness should not be run through 
a surfacer. 


On some circular saws the table tilts rather than the arbor 
and blade. 


The trim saw is used primarily for production work. 
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fT F 23. Ail combination blades arehollow ground in ‘design in order 
to do both crosscutting and ripping. 


ra 
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24. All arbors have lefthand threads... 


T F 25. The blade guard should always be used on the circuler saw. 


ae: 
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26. The rip fence serves as an excellent gag for cutting a 
number of small pieces ee length. 


Tf %F 27. The stop rod fits on the miter gauge. 


| 
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28. A mitering jig must be used to cut miters on a circular saw. 


T F 29. While ripping, the stock should have one smooth face and 
one smooth edge. 


Tf F 30. A roller support is used to hold up the end of a long board 
when ripping. 


T F 31. When cutting plywood on a circular.saw, the good side of 
the plywood should be up. 


T F 32. Dadces can be cut using just the fence ads a stop. 


F 33. Tenons should never be cut with a dado head. 


~# € F 34. When cutting a tenon on a circular saw, the shoulder cuzs 
Re should always be made first. 


35. Large band saws are used to cut logs into planks and timbers. 
36. The band saw is a relatively complicated machine. 


37. The tables on the band saw will tilt only in one direction. 


y oF 
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38. The wheel-tilting mechanism of the band saw is used to tilt 
the wheel for bevel cutting. 
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—T F 39. There should be more "give" on the tension of a wide blade 
than for a narrow blade on the band saw. 


T F. 40. The blade support wheels on a band saw should be adjusted 
so that they just touch the blade when it is not running. 


T F 41. The sharper the curves to cut, the narrower Nene band saw 
blade should be. ; 


T F 42. .A narrow blade should be used when resawing on the band saw 
in order to reduce friction. 


T F 43. As a general rule, short cuts should be made first on a 
band saw. 


49. 


50. 


5l. 
52. 


53. 


54. 
55. 


56. 


57. 


58. 


59. 


60. 
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62. 


When sawing several pieces that are identical in shape, 
they may be nailed together and cut as one piece on the 
band saw. 


The jig saw does the same type of work as is done with the 
hand coping saw. 


The scroll saw can do fancier cutting than the jig saw. 
Cnly wood should be cut on the jig saw. 


Narrow blades should be used for cutting sharp curves on 
the jig saw. 


When inserting the blade in a jig saw, you should make sure 
that the teeth point towards the table. 


Too little tension on a jig saw blade will cause it to 
buckle. 


The jig saw table can tilt in two directions. 


Long stock can be cut on the jig saw by turning the chucks 
that secure the blade 90 degrees. 


The size of a jointer is indicated by the length of the 
knives. 


Most jointers are fed by a system of pressure feed rolls. 


When a jointer leaves a small, concave cut at the end of 
the stock, it means that the rear table is too low. 


Jointer blades may be honed without removing them from the 
cutter head. 


One should never run end grain on a jointer since it will 
cause the wood to splinter at the edges. 


A taper may be cut on the jointer and requires only the 
lowering of the infeed table. 


Bevel sawing should always be done with the bevel cut on 
the lower side of the work. 


Too much tension on a band saw blade may cause it to break. 


Too little tension on a band saw blade will allow the blade 
to wander from side to side on the wheels. 


Setting the guides on the band saw too far forward will 
cause the saw teeth to be dulled. 


63. The only change necessary in order to cut metal on a band 
saw 1s to change to a metal cutting peade: 


t #F 64. Stock should be fed into a jointer in the direction of i>. 
"grain. 


= F 65. For narrow boards, an auxiliary fence is fastened to she 
regular fence of a jointer and serves to support the -siuc- 
during edge jointing. 
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T F 66. %In general, a faster rate of feed:-is used for jJOinting w-cs%gh 
work than for finish jointing. 


nm .- 


4 T F 67. The smaller sized planers ordinarily surface stock on bot 
surfaces, while the larger sizes ordinarily surface one 
side only. 


soto 


q T F 68. Warp and wind cannot be removed from a board with a planer 
: because of the spring back after it passes through the 
_ feed rolls. 


: | T F 69. With the surfacer properly adjusted, feed roll marks shsuicdc 
B! be removed with each cut. 


a T F 70. It is not always possible to avoid tearing out the grain 
when using a surfacer. 


T F 71. ‘Equal amounts of material should be removed from both sides 
of stock, whenever possible, to prevent warping. 


a T F 72. The end of the circular saw arbor is threaded so that when 
the saw is running the nut has a tendency to tighten against 
the collar and blade. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


OTR A, F BM eat 
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1. A rectangular-shaped opening in a piece of wood is called a 


2. 2. When machining end grain, it is important that the cutter head of 
i the machine be running at speed. 


4 3. Machines usually transmit less force than is put into it due to 
H 
i 


4, Drive on a machine serves to either obtain a gain of 
or a gain in ‘ 


5. When two pulleys are linked. together with a belt, the one on the 
motor is referred to as the while the one on the 
machine is called the pulley. 
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21. 


22. 


23. 
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The prime purpose of the cut-off saw is to cut 
ae to approximate length. 


When crosscutting, the anti-kickback device on the radial arm saw 
should be set about inch above the wood surface. 


a rata bevel and miter cuts are referred to as 
cuts. 


Each turn of the handle on the radial arm saw will lower the 
blade inch. 


When swinging the motor and blade on the radial arm saw for rip-= 
ping, make sure the blade is turning ss ——CCCSSCSMUt@’-s« OC-=PlOCFAtOr 
before feeding the board. 


Planers range in size from inches to inches. 


A planer designed to surface all four sides of stock in one opera~ 
tion 1s called a . 


The normal thickness of cut on a planer is inch. 


On a single surfacer, the jointed face of the stock should be 
placed when feeding it into the machine. 


The cut that a surfacer makes should be the grain 
when possible. 


A circular saw which has two arbors is called a 
saw. 


A saw blade used On a circular saw for both crosscuttine and 
ripping is called a ° 


Before cutting wood which contains considerable pitch or resin, 
it is a good idea to place some on the blade. 


The saw blade on a circular saw should be adjusted so that it 
extends about inch above the stock before cutting. 


One should never cut cylindrical stock on a circular saw without 
using a : 


When cutting a number of short pieces to the same length on a 
circular saw One should clamp a or 
block to the front end of the fence. 


If a blade heats up while making a cut, the best way to sool it 
off is to remove the stock and keep the saw 3 


Sawing a thick board into two or more thinner boards is called 
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28. ° 


29. 


34. 


35. 


36. 


37. 


33. 


39. 


40. 


With the proper combination, the dado head will cut a groove from 
inch(es) to a maximum of inch(es) wide. 


When putting a new blade in a band saw one should make sure thet 
the teeth point the table. 


The blade guid- on the band saw should be adjusted so that it is 
about inch above the work. 


When cutting a sharp curve it is helpful to make a series of 
cuts first. 


Circles can best be cut on a band saw by using a 


When replacing .a blade in. the jig saw, the blade should be secured 
an the lower chuck and then the pulley turned ‘by hand until the- 
plade is at the of the stroke. 


The hold-down on a jig saw should be just the work. 
Jointers range in size from to a 


The table of the jointer is usually not moved 
except for special cuts or alignment. 


The rear table alignment on the jointer can be checked with a 


The fence on a jointer should be checked for pet pendicutartty to. 
the table with a * 


When surfacing on a jointer, one should always use a 


Before surfacing stock on a: JOLBESE: the stock should be Checked. 
for 7 and s ’ 


For'a very smooth finish on the jointer, the cut enoure be about 
or less. ; 


When surfacing on a jointer, if the board is warped, the concave 
side should be placed Bete 
Safety features of the circular saw should include a guard to 
cover the , anda which keeps the 
saw kerf open. : A 


The dado head or set is usually equipped with ' | outside 
cutters, inch(es) in thickness, and __. inside 
cutters ranging from inchfes) to inch (es) 
in thickness. 2 oT 


39 


41. Stock less than three inches in width should be fed through the 
saw with a 


42. When making a miter cut, the stock has a tendency to move into 
the blade a distance equal to the or to the 
of the blade. 


43. If the band saw blade rubs against the support bearings constantly, 
it will become and may ° 


44. Jig saw blades held only in the lower chuck are called 
blades. 


45. When the outfeed bed of a jointer is too high, a 
wili be cut on the stock. 


46. Jointer knives are ground at an angle of degrees. 


47. Jointer knives are held in place with a while the 
set screws are tightened. 


48. The most common jointer operation is * 


49. The depth of cut for jointing end grain should be 
to inch (es). 


50. Band saw blades most widely used, range in width from 1/8" to 
3/4" and are to thick. 


Mult iple-Choice 


Directions: In the space at the left of each statement, write the 
lettur of the item which will provide the correct answer to complete 
the statement. 


Ll. A disadvantage of carbide-tipped tools is that (A) they last 
so long that they become outdated; (B) they do not cut well 
on wood; (C) they must be resharpened on special equipment; 
(D) they come in only a few sizes. 


2. A 3" motor pulley turns at 1506 rpm to drive a 6" pulley on 
a jigsaw. How many strokes per minute will the jigsaw 
make? (A) 750; (B) 7500; (C) 75; (D) 3000. 


3. A jointer has a 3" pulley on the motor that operates at 
1750 rpm and you want the jointer head to revolve at 3000 
rpm. What size driven pulley do you need? {A} 6"; 

(B) 1 3/4"; (c) 2 1/2"; (D) 5". 


4. A shaper has a driven pulley of 3" and must operate at 
3600 rpm. If the motor operates at 1725, what diameter 
drive pulley must be used? (A) about 5"; (B) about 1 1/2"; 
(C) about 4"; (D) about 6". 


t 
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7. 


10. 


If the stock should stick as it goes through the planer, ihe 
first thing that one should do is (A) turn off the power. 

(B) increase the depth of cut; (C) get behind the stoc™> ani 
push; (D) lower the table. , 


To rip narrow stock on a circular saw one shouid use a 
(A) push block; (B) push stick: (C) stop rod; (D) feathe- 
board. 


When resawing on a circular saw it is advisable to sury. = 
the stock against the fence with a (A) feather board; 
(B) stop rod; (C) stop block; (D) roller support. 


When cutting a dado cn the circular saw, it requires the use 
of a special (A) miter gauge: (B) jig: (Cc) insert plate; 
(D) fence. 


A tenon should not be cut on the circular saw without ; 
a jig or dado head unless the stock is at least (A) 4° w: 
(B) 2" wide; (C) 6" wide; (D) doesn't matter. 


Fae 
~ 8 


The tendency for a band saw blade to pull to one side Whiic 
making a straight cut is called (A) crossfeed; (B) wind: 
(C) drift: (D) lead. 


When the band saw blade pulls to one side, it is usually 
caused by (A) wrong size blade: (B) improper adjustment of 
guides; (C) too much tension on the blade; (D) blade support 
wheels stuck. 


The number of teeth on a jig saw blade that should be in 
nade with the stock at all times is (A) 2; (8) 8; (C) 10; 
D 3- 


For regular work, the rear or outfeed table on the jointer 
should be (A) slightly below the height of the knives; 

(B) the same height as the knives; (C) considerably lower 
than the height of the knives: (D) slightly above the 
height of the knives. 


If the outfeed table on a jointer is too high, it wiii tend 
to cut (A) a taper; (B) a “snipe"; (C) a bevel; 
(D) a chamfer. 


One should never attempt to surface on the jointer a piece 
of stock that is shorter than (A) 6"; (B) 8": (Cc) 12°; 
(D) 4°. 


You should never attempt to end plane stock on a jointer 
if the stock is narrower than {A) 10°: (B) 5"; (C) 12°; 
{D) 8”. 


is 


17. Wobble washers are used to (A) level a saw fren: (8) ct 
Gadces with a singis biade; (C) sosmelize the ioad of a 
molding head; (D) cut meterial with resim content. 


18. A band saw bisde which twists while sawing imdicstes G) the 


guide pins are too far back; (B) the guide nims =re too fer 
forward; (C} the gqride pins are mot im Line; (5) the rali- 
bearing supports are too close to the biads. 


19. In order to eliminate strain on a blade while sowing sh=r> 


curves on t*2 band saw, the cobinsimeker would best mk] 
use cf (A) rough sewing; (8) relief cuts: (Cc) = 275 deorae 
turn; (D) chancing to a narrower Diade. 


Listing 


Directions: List the items called for in each of the follovins. 


Select your answers carefolly. 


i 


The “trim saw" is also Known as: 


a oe (D) 
(3) (=) 
(C) 
List the common cats made on woodworking machines. 
(A) (=) 
(3) (F) 
(Cc) {c) a 
(D) (=) 
(i) 


Four things one shonid Know when mechining wood are: 
(A) 
(3) 


(Cc) 

(D) 

Common troubles encormmtered when surfacing wood are: 
(A) {D} 

(8) (=) 


(c) 


@) 4c) 
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@G Dist che six basic pachimes thet meiks ep al methine. 
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(Ss) __ &) 
(c) te) 


#7. Last fiwe Geriess cor tramsmissiom of snsrogy on Machines. 
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(=) 
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&ssigument Covering 

Sneet No. 4 Units 81, 82, 84-87, 8°- 
94, 96-99, 102-103 
105-108 


SPECIALIZED CABENETMAKING EQUIPMENT 


While the basic woodworking operations can be done on cextain 
Machines, mOre specialized operations are done with special purpce:-: 
equipment. Some of these specialized machines have been in -se 
fcr meny years while some others are fairly recent. Lately many 


new developments in portable machines have been a real aid to tae 
cabinetmaker. 


It is important for the cabinetmaker to know how to operate these 
special purpose machines since many of the operations that they 
perform are important in the cabinetmaker'’s work. It is the quality 
of these specialized operations that determine, to a large extent, 
the sccess of the cabinetmaker. 


In this assignment you will have the opportunity to study some 
af these more specialized machines. You will see how valuabie 
= they.are to a skilled cabinetmaker and learn what they can do and sow 
= you S:xould use them. 
a Assianment : 


i. Read the references listed below. 

2. Make a complete list of the machines covered in this unit 
that are available at your work station. 

3. Answer the questions below and turn in this assignment 


a DY a ee 

x References: 
oe BR. Feirer, Woodworking for Industry, pp. 245-251, 259-295, 
es 372-377. 


B. Dahl and Wilson, Cabinetmaking and Millwork, pp. 44-48. 
C. Towers, Cabinetmaker‘s Manual, pp. 258-351. 

: <i Questions: . 

i ; True-False 

Directions: The following statements are either true or false. Tf 


the ccatement is true, draw a cirele around the letter "T." If it is. 
fslse, draw a circle around the letter "F." 


¢ F 1. The electric cut-off saw has the same types of blades 
as a cireular saw. 


T EF 2. When using the electric cut-off saw you ‘should always 
turn on the switch before placing the saw on the work. 


a £ F 3. I£ the electric cut-off saw slows down or stalls while 
oa cutting, one should first back it out of the work. 


T F 4, When cutting plywood with the electric cut-off saw, the 
best side of the plywood should be down. 


t- 


12. 


13, 


14. 


15. 


16. 


23- 


The depth of cut possible when bevel cutting with the 
electric cut-off saw is less than for a straight cut. ~ 


It is permissible, when making a pocket cut, to lower 
the electric cut-off saw into the work with the blade 
revolving. : 
The saber saw will only cut straight lines. 


The ripping guide of a saber saw can be used to cut 
circles, 


The power block plane can be used only on edges cf work. 


A floor-type router is used for routing flooring. 


The portable hand router should be fed into the work as 
slowly as possible to insure smooth clean cuts, 


The pertable hand router can be used for making mortise~ 
and~tenon joints if power tools for tuis purpose are not 
available, Side pene ae 


The shaper is a machine that requires great care when 
operating. 


The spindle shaper is designed to shape moldings on 
both straight and curved stock, 


The fence should never be removed for cutting on the 
shaper. st 


Shaping can also be done on the Grill press proyedee 
a speed of at least 5,000 r_ is possible, 


Tne bit of a mortiser will cut a square hole, 

The chisel of the mortiser should be inserted so that 

its shoulder is tight against the socket before ree ee 
the bit. 


When cutting a mortise it is best to skip a space petweet 
cuts rather than cut continuously. 


Mortising attachments are available for drill presses. 


The vertical boring machine differs from the drill press 
in the type of cutters it uses. 


Some carbon steel drills are designed to be used only on 
wood. 


The auger bit used with a brace can also be used in a 
drill press. 
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27. 


28. 


29% 
30. 
31. 


32. 


33. 


37- 


38. 


42. 


43. 


A plug cutter cuts plugs to £111 up holes. 


The size of a drill press is aetermined by the poragee 
drill that can be used in it. 


Both twist drills and specially designed auger type eel 
can be used in the drill press. 


It is important that the skilled cabinetmaker be gues 
proficient at operating a lathe. = 


The operation of the automatic lathe requires a high» 
degree of sxill. = 


Cutting is easier than scraping on a lathe. 
The live center of the lathe is the moving center. 


The larger the stock that is being turned on ene lathe 
the slower the speed should be. 


Rough cutting or scraping on the lathe should Brwaye 
be done from left to right. ; aoe 


Once the tool rest is positioned it should not be 
moved until the stock has been turned to with 1/8" of the 
finished dimension. ; 

All faceplate turning is done by the scraping method. 


Special tools are required for faceplate turning. 


Stock revolving at high speed is fed into the stationery 
cutters of the back-knife lathe. — 


Belt and disc sanders are sometimes combined into one 
machine. 


A portable belt sander shovld be kept moving to ee 
gouging the wood. 


Orbital action is the best for very fine finish sanding. 
The single-end tenoner is more adaptable for custom 
work than the double-end tenoner. 


Drilling in metals requires a slower speed than cena 
in wood. 


The safest of the four basic shaper operations is the 
operation making use of the fence. 


The direction of feed with the shaper should sieave be 
into the rotation of the cutter. 


&4. Disk sanding is generally confined to end grain 
operations. ¢ "a 


45. Sanding should be performed on the side of the disk = 
is moving upward. 


46. Disk sanding allows the use of a coarser grit to produce 
the same finish as a finer grit would provéde on a belt 
sander. 


47. Stock should be cut on the radial arm saw by pushing the 
biade toward the column. 


48. Variety saws usually are equipped with a tilting table. 


49. Boring machines generally have a greater capacity than 
the drill press. 


completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


i. 


Ze 


7. 


Most electric cut-off saws have a 
which allows the motor to run even though the blade may be 
stopped. % 


The corners of a pocket cut made with the electric cut-off saw 
wili have to be cleaned out with a 


~ 


The teeth on a saber saw should be pointing forward and 


Curve cutting with a saber saw is done ee ee 


Making inside cuts with a saber saw without first drilling 
a hole is called > ki 


A good portabie tool designed for cutting rabbets in cabinet 
doors is the: 


e 
~ 


If the motor of a portable router screws into the base, each 
revolution will change the depth of cut of an inch. 


For irregular or circular cutting with the portable router, the 
router should be moved in a direction. 


A router cutter with a pilot end will aid in preventing too 
a cut. ell 
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18. 


19. 


20. 


21. 


22. 


23. 


24. 


256 


26. 


27. 


28. 


Routing without the use of a guide is called 
routing. 


The safest type of shaper cutter is the | , solic 
type ° ; . 


stock should be fed into a shaper cutter in a direction hee 
is co the cutter rotation. . 


Wher shaping irregular work, a 
should be used. 


When shaping completely around rectangualr stock the end grain ; 
should be shaped ° - 


When shaping the entire edge cf the stock, the 
fence should be even with the edge of the cutter. : 


A mortiser cuts a az. opening in wood. 


Two of the most commonly used sizes of mortising chisels le 

and ; = 
Besides the bit and chisel, a for the chisel 
must be used when setting up the mortiser. 


The bit on a mortiser should extend below the chisel slightly 
so the bit will cut the hole the chisel squares 
it up. $e Sah 

A drill press should run at rpm for mortising. .. - 


Two types of boring machines are __ and 


Probably the fastest afid cleanest cutting bit for making Boles 


in wood is the bit. 
A bit with a aaa not-be used in a power 
drill » a . 


Circle and hole cutters will cut holes up to inches 
in diameter, ca 


The most common sizes of portable electric drills are 
and ° 


For boring or drilling holes in wood, the drill press should 
be run at speeds from . to rpm. 


A S" lathe will handle work that is inches in diameter. 


Stock is roughed out on @ lathe with a ‘ 


a ee in _ i —_—— 
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30. 


31. 


32. 


33. 


356 


36. 


37. 


38. 


42. 


45. 


Spindle turning requires a speed of about rpm 
whereas faceplate turning can be done at about rpm. 


You should always remove the 
when sanding between centers on a lathe. 


The two basic methods of wood turning are 
and é =e 


When work is held between both centers for work on the setae’: 
it is called turing. ; 


The correct position for the tool rest for turning on the lathe 
is about from the work and about above the 
center of the work. ne ae 


The part of the stock that is fastened to the 
center when spindle turning should be aubrt cated Herore pusneang 
to work. 


The single screw center faceplate should be used on stock 
that is than 4" in diameter 


The belt sander is used to sand surfaces and 
edges. 7 


Large surfaces are usually sanded with oC 
sanders. = 


Besides moving up and down, a spindle sander also Spies ; 


An excellent sandex for assembled cabinet work is the 
sander. 


When using the portable belt sander, the fr OE 
the sander should touch the work first. ae ae 


The standard drill press is equipped with a 
chuck which will handle drilis up to inch(es) in 
diameter. 


Twist drills used for mctal are sharpened at an angle of 
_____séodeggrees, while those used exclusively for wood are 
sharpened at a degree angie. . 


AC ss used to start the cut when shaping _ 
against a collar. a ta 


Long, slender work is supported on the lathe by the 


The is used to cut into stock to 
mark it for further cuts. 
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46. Scraping cuts on the lathe are made primarily with 
and _ nose chisels. 


47 Portable electric drills are rated by the capacity of their 


48. troduction shapers are available in both 
and ‘ .. € 


49. The chief advantage of dovble-spindle shapers is in the use pes 
spindles. ea 


50. The machine designed to surface all four sides of stock - ones 
- is the ™ a 


Multiple-Choice 


Directions: In the space at the left of each statement, write the 


letter of the item which will provide the correct answer to comple ie 
the statement. , 


1. .When using a 100. ft. extension cord with the electric 
cut-off saw, the cord should be at least (A) 6 gauge; 
(B) 8 gauge; (Cc) 10 gauge; (D} 12° gauge. 7 


2. When cutting plywood with a saber saw, the blade should © 
have (A} 6 teeth per inch; (B) 10 teeth per inch; 
_(C) 12 teeth per inch; (D).16 teeth per. inch. : 


3. The shortest peice that should be run on'a shaper is’ 
(A) 6": (B) 8": (C} 10"; (BD) 12". 


4, When using a collar on the shaper, it is best to have 
it (A) below the cutter; . (B) above the cutter; (C). 
between two cutters; (D) on both sides of the cutter... 


5. Work to be turned on the lathe should be cut te octagon 
Shape before turning if it is larger in diameter than. 
{A} 2"5 (B) 3" (c) At, (dD) 5". ; oS, as 


&« - Before working on the lathe after setting it up, ‘one 
should (A) turn the stock over by hand; (B) run it:at 
slow speed; (C} run it at high speed: (D) sand off 
sharp edges. : o 5 o- 

7. Wood turned on a lathe should be checked for size fre- 
quently with a (A) micrometer; (B) dividers; (C) ruler; 
(D} calipers. tap sei 


8. fo install a new sanding disc on the disc sander, the 
o1@ disc should.be (A) peeled off with a putty knife; 
(B} removed by running a stick on it; _(c) soaked in 
water; (D} left on. 


| 
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When sanding with a portable helt sander on fir or 
other woods with soft and hard spots, you should 

(A) always sand with the grain; (B) sand cross~grain 
first; (C) always sand cross-grain: (D) sand with 
the jrain first, -_ 


—_. 10. When using the portable disc sander, it should be 


(A) tipped slightly; (B) held as flat as possible; 
(C) rocked back and forth; (D) moved sidewise. >. -- 


—_.... 11. A long, wide board could probably be crosscut most 


easily and safely with the (A) table saw: (B) variety 
saw; (C) portable electric hand saw; (D) radial arm saw. 


__— 12. The most commonly used portable electric tool used by 


the cabinetmaker is the power (A) hand drill: (B) hand 
saw; (C) sander; (D) jig saw. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. 


List five methods of controlling the sidewise movement of 
the portable router, 


(A) 

(B) 

(c) : 

(D) 

(E) 

List four joint cuts that can be made with the portable router. 
(A) 

(B) 

(Cc) 

(D) 


List six operations that can be done with a portable electric 
drill and attachments. 


(A) (D) 
(B) (E) 
(c) (F) 


om 
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List the five basic lathe tools and indicate-their main uses. 


Tool. Use 

(a) | 

(B) 

(c) 

(D) 

{E) 

List the three kinds of action possible with a finishing sande: . 
(A) | 
(B) 
(Cc) 


Special orerations which may be performed_on the drill press 
include: 


@ oe) 
(B) _ {D) 

The four methods of shaper operation are: 

(a) | 
(B) 
(Cc). 
(D) 
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AsSiqnmeent Covering 
Sheet No. 5 Units 55, 33, 67, 2. 72, 
83, 383, 3, 108, 109 


A good worker is characterized by bis Emowledye and amslicsticn 
ci safety to his particular job. Safety inwolves satogaarding c= 
machines as well as preventing personal injory. However, your ssiety 
comes first. Safety begins with the worker and has its besis im the 
attitude of the worker towerd his job. 


Attitude is a state of mind based om the correct xmowletige of 
working conditions, the renge and Limitations of the esninment, =na 
the extent cf the worker's own skili, Rules of satety and their 
application mst be learned and practice? as each mhase of work is 
imino aaa practice can only be as effertive as the worker S=sires 

em to ° 


Although this anit is orgamived to give you an oppertmmity to 
learn some of the common general relies and prectices of safety, siiciy 
practices for specific applications will be stressed im most of the 
units. Safety is a contineous thing and shovid mot be studied hore 
and then forgotten. 


1. Read the references listed below. 
2. Answer the questions below and turn in this assiqzument ir 


References: 
A. Feirer, Woodworking for Industry, pp. 28-31. 
8B. Dahl and Wilson, Cabinsimm&ing and Miliwork, po. 10-15. 


C. Towers, Cabinetmatker’s “Penal, Dp, 369-374. 
Questions: 
Wrpe=Faelise 


Directions: The follwwing statements are either tres cr feiss. Ft 
the statement is true, Grew a circle eromna the letter "T.* 
faise, draw a circle around the letter "F." 


fhe 
pate 
ff 
ti 


T F i. First aid is necessary no matter bo slight the infer. 


" F 2. Gbiects mav be tossed from worker to worker if they =re 
mot sharp. 


f F $3. Waste and debris should he swept off benches and m=thire 
and onto the xieor. 


¢ F 4 3B Sharp tool is casier bo comtrol than 2 dnli ome. 
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Té 3s Gemgerums to speek to sumecne while the is operating 


& Waechime. 


Tac emt smocic be niscet pein gown =n Set om the soo 
While feadimc stock through the saw. 


stock is smi. 


Fimgers shockd mot project over the efiges or snis of so” = 
beimy joimtsd. 


ee eee =imomnar. 


One shogicdi mot took imto the pisrer while it 3s Timminc. 


2m umbalamost ssi of shamer knives cam be a hezerd. 


GQMDyects With = reg to prevent bors. 
Safe bractices sid etiictiemnt work. 


Ome simnrid sieays weer = sShort-slesved shirt when wets 
Srqume macmimes.. 


Goor thomsstesciny aiteacts satety. 


Gherm teakis siald mot be left ca meathimes While working 
mut retmer shoatc b= minced im wor pork. 


i210 wokts wihl pot Ril? you bot Sf tem tere sso Dmess.. 


MES. 


G@ne shomtG mot operat]: = machine withomt Tigst reriwing 
imstractiom:. 


Rewer leswe <= mechime which jis mermming umettented,, omisss 
WR Ere goims to retrrm in = few serrucdc. 


ar gl Sinks : ee eee Ba Dati as ee 


eer eee 


= S 2. Sewe Shocks he comtistety stircet te arevert contact 
sas a 
rr re, Bhs OWES Sew GEeEsoIr Smit scand directly behind the 
Soe re Ss Seetior Sect Ste mecine., 
= F 2. Werk to te meectsst Stet te clameest to the table. 
a5 oo 
Ti=set tors RB0 Se She Ioeee (sy) oS set scecemet with the word(s) 
=i eee 
=. Wast peesoe” tofertios tere cet on eridertes am canset hy 
cm Say ah “eer Sammi im TSF ayr ES ar on the moscies: of tie 


(i 


Sur ams a= She ower, 
Rammer Steck: wOUT Gee ese cami to fe ik EF are 
te Ire 


Oe ——————— rE 


ES OM Sterit fee =r sectifiert, aime sori Bike 
TET aes Sh ses = 
m GE eet 


ay Sa an ant San et Se mae 


= goat eet settee areines= Sters airjects= is 
Ses. 


NESE GSS 2 ES eS = a 


Cai stocit be mete om She temome wile the sliding beds Es - 
MELE steer Son Sh se 


WEEE SESS ore Shi oe = _ Whes, woreing 
Gr Se Stes. 


Tm wet cpersie & ccimiee wisi 


at the: «use c= = 
Sri shack Stowit amt ee coment am Se actoiiow wheel without 
= aEme is 


—_— 


aca ire ora ame ton a 
ott ue 
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o 
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re 
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A __. shop is usually a safe shop. 


Be sure that a portabie electric tool is _  beruce 
using it. 


When unplugging a portable electric tool, one should puli *% 
not the . 


When spraying one should use asi‘ 


For proper use, a ladder should be placed at an angle of abo..t 
deqrees. 


Oily rags should be kept in covered containe>:. 


When two or more people are carrying a load, they should be on the 
side of the load and should stay in 


— eh 


Fhe tool rest of a grinder should never be more than 
inch from the wheel. 


Remove dust and scraps from benches and machines with the 


The second largest number of ‘woodworking injuries occur on the 


The heavier the cut on.2 jointer, the greater the danger of 


a 


Adjustments should be made on the tool rest or the tail stock only 
wnen the lathe is * 


Multiple-Choice 


Directions: ¥n the space at the left of each statement, write the 
letter af the item Which will provide the correct answer to complete 
the statement.- - 


kL. If violations cf safety-rules occur, one should (A) ccrrect 
oe situation himself; (8) change the rule; (C) notify 
his imnediate superior: (dD) assume his boss will see it. 


2. The most important thing to remember to do before turninc 
on the power for a machine is to (A) be sure all guards are 
in place; (B} check all adjustable parts: (C) be sure the 
stock to be worked is close enough to reach; (D) be sure 
the power cord is plugged in. 


3. Oniy an experienced operator using the proper accessory 
should use a band saw for cutting (A) cylindrical stock; 
{B) rough stock; {(C) sharp curves; (D) plywood. 
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4, When using portable electric t20ls it is especially important 
to avoid (A) holding the tool with both hands; (B) standing 
on damp or wet surface (most usual): (C) hardwoods; 

(D) wearing rings. 


5. Most shop accidents (A) are serious; (B) are too minor to 
worry about; (C) occur in the *fternoon; (D) can be avoided. 


6. Most woodworking injuries happen on the (A) band saw; 
(B) jointer; (C) cirevlar saw; (D) planer. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. Most accidents can be prevented bv following these general rules: 
(A) 
(B) 
(Cc) 


2. Haad tool injuries are usually caused by: 
(A) 
(B) 
(c) 


3. Before using a portable electric tool one should check it for: 
(A) (c) 
(B) | (D) 


4, Most accidents on the circular saw occur when doing the following 
things while the saw is running: 


(A) 
(B) _ 
(Cc) 


i 


= ¢ ; = 
me i Tn 
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Assignment | Covering 
Sheet No. 6 Units 110-1:5 


TOOL SHARPENING 


Good workmanship and sharp tools go hand in hand. The czbinet~ 
maker must have sharp tools in order to turn out quality work. Wiehe 
Out sharp tools mediocre work wiil result and much more effor® wi:l 
be required. Also, 2S has been pointed out before, duil teols are. 
C*ngere:s and tend to cause accidents. 


It is therefore essential that the cabinetmaker keep his *t.-.5 
sharp at all times. Some will require professional Sharpening but. 
fost can be done by the cabinetmaker himself. This will save time and 
the expense of extra tools and will resulc in more profits in ths enc. 


Arhanes ee 


In this assignment you will have the opportunity to learn sow 
the common tools of the cabinetmaker are sharpened. You will-ais- 
study the equipment that is used and the precautions that must be 
observed when sharpening tools. 


pi Assignment: 


a 1. Read the references listed below. 
¥ 2. Answer the questions below and turn in this assignment 
by 


References: . 


E _ A. Feirer, Woodworking for Industry, pp. 185-190. 
es B. Dahl and Wilson, Cabinetmaking and Millwork, pp. 21-23. 
B . Cc. Towers, Cabinetmaker‘s Manual, pp. eer noer 


Questions: 


True-Faice 
Dir- ti 3: The following statements are either true or false. If 


the stz ement is true, draw a circle around the letter "T." If it 
is false. draw @ circle around the letter “PF.” 


< F 1. Natural abrasive stones come in varying grades of hardness. 


T F 2. Artificial stones will sharpen tools faster than natural 
. . Stones. on i 


3 T F 3- Silicon-carbide stenes are the best ca sharpening high- 
carbon tool steels. ‘ 


by 
| 


4. The oil used when sharpening with a stone should be left 
to soak into the stone after using. 


3 fT F 5. When sharpening a plane iron it should always be ground 
(td en the grinder. 


Te 


8. 


i2. 


15. 


16. 
17. 


18. 


19. 


20. 


21. 
22. 


23. 


24. 


25. 


26. 


i FER ERO ET (0 LEP TEL LIT EP LE ISIE IEA GCE AE 8 Ahir, 2 
n a eee FS 3 3 on 
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Friction causes a tooi to heat up and it will iose its 
hardness if it gets too hot. 


Whetting means to dip the tool in water to cool it off. 


When honing a plane iron, the bevel should be kept fiat on 
the stone. 


When honing a Plane iron, only a figure~-eight motion should 
be used. 


When honing the non-beveled side of a plane iron, it should 
be kept flat on the stone. 


A countersink should not need any sharpening. 


Rounded edges on the screwdriver will not permit easy and 
correct use Of the screwdriver. 


When sharpening a gouge, the first grinding should be at 
right angles to the grinding wheel. 


One should never grind on the side Of a grinding wheel. 


Woodturning tools should be sharpened in much the same 
Manner as chisels. 


Machine tools should always be around when sharpening them. 
The honing of jointer knives should be done often. 


Honing jointer knives can be done with the knives left in 
the cutter head. 


Carbide-tipped saw blades will need more frequent grinding 
than regular blades. 


A mortising chisel should be ground while it is in the 
drill press. 


A saw set has the correct angle permanently set on it. 


% saw clamp is used to hold a saw when the handle is broken 
Or when two people are using the saw together. 


Some oil stones have both a coarse and a fine side. 


A heavier cut can be taken with an aluminum oxide grinding 


wheel without drawing the temper of the tool being sharpened. 


Nicks in chisels and plane irons should be removed by grind- 
ing the edge square t¢ the depth of the nicks. 


Chisels, when hollow-ground, may be honed several times 
before regrinding. 


EN AT clear beldgigee date, tet ng LOL EN 2 ES 0 ER SRR TY id OO LIA nS ELE BRAM LO Fe DATOS POS ENE EE OP AES SE I Ee | EO TT oe aS a terme Ane a me A aN OY PT” 
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fT F 27. Light reflected from a cutting edge indicates that it is 
sharp. 


= EF 28. Plane icons should be ground square with sharp corners. 


T F 29. Handsaw teeth ere usually set equal to a depth of one-haif 
the length of the tooth. 


~ F 30. Woodturning teolis have perfectly flat bevels. 


— F 31. Carbide-tipped tcols may be ‘GEcEnG on ordinary arindii:.. 
- wheels. 


4 aeieae Sait Delt = 
* ie bad} ail . Lite j a 
camees eae Pn nen sa etar: < peers . . 
a fa A EN Os OE EY FARSI eth e 


Completion 


Directions: Pill - in the blank{s) in each statement with the word(s) 
required to compiete the sentence correctly. 


Ll. The two classes of sharpening stones are and 


rand . = bd * ¥ 


2. The twe common types of artificial stones are 
: _._.. and : ° , 


3. A new stone Should be scaked a few hours iz 
before using. 


4. An abrasive stone should he cleaned occassionally with emmonia 


or ° 
5. The ‘angle on a Dlane iron should be between and 
adeorees. 


6. When grinding a tool, it should be dipped frequently in 


© 


7. When sharpening a @raw knife it should be drawn diagonally 
across the stone so that all perts of the edge are 
noned. 


8. When Sharpening an auger bit the spurs should be sharpened on 
the only. 


9. A gouge should be deburred with the 


e 


ed cate Sateen iss 3 cock ops tecee bata aaa ASL ts tame unos atin bs eer epestil ce acim Serene eabivenio.s ne 


19. When sharpening a shaper cutter, care must be taken not to change 
the of the cutter. 


il. fhe file that should be used for sharpening scraper Plades is 
3 ’ oe: ; 


42. The tool used to adjust the teeth on the handsaw to provide 
clearance for the blade while sawing is called a 


; i 
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13. The temper of a tool is being drawn when ue tee is 
appear along the edge of the tool while grinding. a 

14. When honing, oil stone wear may be equalized by using a(n) 2 
motion. ay 

15. An extremely fine edge may be produced on a tool by strapping it bs 
On a piece cf ins a 

16. Rough, torn edges of a bored hole indicate the auger bit @ 
need sharpening. pid 

ie 

i7. Chips of uneven thickness indicate the auger bit tee 
are dull. a 
Multiple-Choice fe 

Directions: In the space at the left of each statement, write the Ee 
ietter of the item which will provide the correct answer to complete ie 


the statement. 


1. A grinder for ordinary tool sharpening would have a (A) 40 
grit aluminum oxide: (B) 40 grit silicon carbide; {c) 60 


grit aluminum oxide; (D) 60 grit silicon carbide grinding a 
wheel. iE 
2-2 The length of the honed bevel should be approximately a 
{A} one-fourth; (B) one-third; (C) one~half; (Db) three- i 
fourths the length of the ground bevel. : 
3. The process cf leveling the teeth of a handsaw is known as 6 
{A} evening; (B) smoothing; (C) milling; (D) jointing. od 
Listing 4 
Birections: List the items called for in each of the following. 
Select your answers carefully. 
1. Lubricating 011 should be used on sharpenang stones to: ; 
{a} BP 
{B) = 
{c} 
2. ist two machines on which jointer knives can be sharpened other bi 
than the grinder. om 
| are (B) 
3. ist three kinds of files used for sharpening tools: 


{A} (B) __ (c) 


vere, 


Oa AT ER re Se See NE Ra RES EEN as OT Teck pe de en ARE OS Fe DEI Tia ee OEE I TE Eee TE ATL RE PD aT EEN te SITE RI GY rm me EES Se SPS Me SONS OETA 


(a) (c) 


(B) (D} ee eee ere ae ene ee) 


we 


' 
| 4. List the four taper sizes of saw files: 
5. hist the three grits of oi1 stones. 


Oe ee eT e eS ia treaty atin pet eee] 
aOR AISLE ID x 
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{A) (B) oo = 6 (C) 


_ the 


Ce | : ©. The sharpening of tools ingotese two types of operations: 
| (a) {B) se 
cn 7- A wood chisel should be reground if: 
(A) _ 
(B) - 
(c) ; 
! () | — 
5 q 8. The steps in sharpening a circular saw blade are: 
a ! (A) (D) SS res 
of (B) (B) | a 
og {c) 
af 9. A twist drill will not drill to correct size unless: 
4 (A} __ 
ee (B) 
2 3 | (ce) . . 
{ 
1 
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Matching 


Directions: Place the letter of the correct angle indicated in the 
right hand column in front of the correct sharpening process in the 
left hand column. Answers may be used more than once. 


lL. plane iron grinding A. 30-35 degrees 
—.... 2 :~=chisel B. 30 degrees 
—___.. 3. skew cutting edge Cc. 20-30 degrees 
sapere 4. flat nose bevel D. 45 degrees 
—___ 5. plane iron honing E. 40 degrees 
—_.. 6. round nose bevel F. 60 degrees 
—_... «ve «=jointer knive angle G. 25 saiesea 
—.... 8. gouge kevel H. 36 degrees 


9. pocket knife 


10. inciuded angle of parting tool 


eee 56, See Se 
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Assignment ue Covering 
Sheet No. 7 : Units 114-1.: 


READING DRAWINGS AND PLANNING THE HORK 


= Drawings are the means by which the designer conveys his id==< 
to the worker. Drawings give a picture of the cbhject, showing wh=*. 
it looks like, how it will be built. and its size. The great verie*y 
i 10 Of cbjects requires that different types Of drawings be used for ti 2 
= various objects. 


Tt becomes very important for the craftsman to be eble to resc 
and underStand drawings. Without this ability it would be difficult 
to understand what the custorer wants and to preduce it as he desires 
it. Reading and understanding drawings also permits the worker tc 
plan and prepare his work. From the drawings he will be able to deter- 
mine what materials he will need, what operations need to be perforr2a, 
Ej and to plan his work in an efficient manner. 


taal . ais 
See ee 


In this assignment you will have the opportunity to learn txs 
7 various kinds of drawings and what information can be found on them. . 
: Also you will learn how to plan your work by utilizing the drawings 
i ana the information that they contain. 


- Assignment: 


- o 1. Read the references listed below. 
: 2. Answer the questions below and turn in this assignment 
a by ° 


| References: 


A. Feirer, Woodworking for industry, pp. 43-77. 
B. Dahl and Wilson. Cabinetmaking and Millwork, pp. 57-80. 
Cc. Towers, Cabinetmaker‘s Manual, pp. 23~38. 


: estions: 
True-False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "°T." If it 
is false, draw a circle around the letter "F." 


m~ 7 FPF 1. The term "blueprint" usually refers to any type of print 
a : no matter what the method of reproduction. 


o T F 2. Actual blueprints (white Lines on blue paper} are not used 
much anymore because they tend to fade when exposed +o 
light for a long time. 


T F $3. Copies of the Original drawing are printed so that there 
will be copies available if the Original is lost out oa 
on the job. 


a 


4. 


14. 


i353. 


i6. 


17. 


18. 


19. 


2G. 


2i. 


a5 


fhe perspective drewing wilh give the most realistic 
appsarance of the object of any OF the Bicborisl crawinss. 


A cabinet drawince is the trpe Of drewinc that = cehinst- 
maker will usually work trom. 


Pictorial drawings usually just shoy how the Finishes? sm 
ject will isook and uswaliy are mOt u8ed +0 work Fron. 


Workinc drawincs show soriaces as they wonid sogesr whem 
the Line of visim is at right ancgies bo that sarc. 


Cylintrical cpjects can sometimes be drawn and descranes 
in one view. 


A dotted line on @ drawing remresents an aige of th sS ects 
that is not visibie wren locking at th: sarisre of fe 
Qnject that is show in that Perticuiar view. 


Rnowledce of the alphabet of Limes is of waine only i= 
person making the drawirc. 


A Grawing that is drawn 0 Stale is drawn foll size. 


When a drawing is crawn to scale tre dimensioms fmt sre 
used are the ecimal dimensions of the finished object. 


in a woogworking drewine the Taiews are not aimySs in fheir 
Proper position as would te extected in ctavendiemei 
Orthoqraphic projecticn. 

i a woodworkins drawne the kind of joint or tssiemer =o 
be useqd is aways shown. 


= is not necessary for 2 cabimetret=r io be sbie to r= 
architsctmveal drevircs Since they oo not comiein any int 
maticn oF waine to hin. 


T= deteiis of comsiruaction are mot sh e Ge corinne 
Can uSs the tvpe of comstractiom ttmt he mrefrs. 


Usually certain information will be found in th sem Disc 
on Grawings for different apjects. 


A wpltiview drewing is 2aiso callie? ar orthogramhic 
Pprojecticn. 


Sympois are used tc show some miliwork om Grewdnss. 


tn determining the amormt of wood mesded fer a jch, sme 
amount needs to be acded to the dimensions Gm the mrint. 


Svecifications are not likely to comtsin any inicrmmtic 
Oz value to th canineimeaker. 


ae Ee Sen ee ree ee ee eer es ae ere 


oe 
T F 22. Phe height of em Gbfect tem te fetermines fom ce sop Dp 
RPism view. 
- § 3. Dimemsioms shuwm om = Grewing sre ach! drawing Sitter om. 
7 © 22. Gomsicmction sections ere omite Oftem Show om srchiieec Se 
Grant mes « 
FaeF Dyn 
Ts ractiems = ee o, 
recct tea tm completes the: Semtercs correctiy 
2. Orewime is a nich fests an atisrct in sc 
qHemt Feteil so tht the worktem com the Opts 
2. Dravings ere commoset of = a» Be 
3. A primi 2s om Seecte coor of = le 
4. She tecieiouss used in presering woodwarking drawings amA aries 
detent? tlarceiz om ih: Soames. 
5. Sm Sievetion Grawime is om: otet srw tre amon 
WaSih. 
&. Tie wies; lookieg Girectiy dom om an object Sam aboe rr 
the T=. 
%. Besides bigviem Times. imsime Geteils ten te Seow Sr mess oF 
Wiewe. 
8S. The drewimas of = moms ste called ravens. 
1O<, The f=y to bivecrint reir 15 te amily to wismiiz the 
from which ihe drefieven wes wiewing he odbiert 
SR. Yee locettom ct cShinecic. wirsicest, 2am Boers tem te =o cM 
thre b Diam GF = house. 
32. & Sooleted Mist of the treterisis rearited fo = teriioniss ju 
2S celizs? a ot 2 
23. & Last of the sitees for rceting om objett is miss = 
‘cainaay ‘a 
RA. Tie comsimection of seach tert of = Msc of Eermiitre 25 Dies 
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nett at the tcem wee will memetde the carrect answer to complete 
see eee ; 


2. The Sone sive amt siege of dirjects fs shown om @) pictorial: § 


(GS) issues €° cates (GO) working drawings.. 
pe. as ee 
i> deeerite sr te EA) I- @ Zr () =r (OO) & 
3. 2B wise Dmg: Gia at = Slanted surface is the 
(A) aescitiees; Gi! scales (C) section; (2) pllam view. 
4 #. @r = drewting it oe fram to = eeele af =2"-0", @ true 
co mecsune of S/S" ar Se Seamine wT senrement: (@) T"-G" + 
(CS) 2"5 () BV ="> @) 24a” a= the ahjject. 


Se & Geert ipeiese I eto ent suectficstitiors megaesding 
certain amis or mets ss Ste @) sabe! chert; (@) spect~ 


— 


Sicetiors: €) sere () Getet ie 


aa Se ee “te wee eset= @) 1D semere feet; @) 
Smears Het €) SP smere Set ©) 100 smere feet. 
. =. OO ee Se ee seer te the Sister Tengtm tm get 
ie. Se cram steve t= GY t/a". (@) L/2"2 ©) 2/2": @) I. 
sO Smee See oS aces aE meatre @) LS feet of 12 
materiats GS) 2.5 Set of €" metertals C) 2-5 fet cf 10" 
Tetsestist= OD) 3 see ce FS wetectst 
Rist ite tse ceCet Sor om est at tte following. 
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A set of drawings will usually consist of: 
@ oC 
(By 
(Cc) 


In order to properly estimate material needs and Slan wis wo. Ci 
of doing the work. the woodworker needs tc know: 


(A) Pree bes 
(B) = Sens 
(Cc) ees 


A materials list shows in detai: the: 


(A) (Dp) —— ee 
Ce __@) 
(c} 


List three items of planning that a cabinetmaker should have 
before heginning to work. 


(A) (c) 
(B) 


A route sheet includes: 
(A} 
(B) 
(c) 
(D) 
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Matching 


Group ft 


Directions: Match the line description in the left hand column with 
the name of the line in the right hand column. 


1. Heavy solid line A. Section line 
2. Short dashes for invisible B. Cutting ptane line 
parts 


¢. Center line 
3. Center of symmetrical objects 
D. Dimension line 
4. Part outline extended 
E. Extension line 
5. Fine line with arrowheads 
F. Break line 
6. Heavy dashed line with 


arrowheads : G. Ditto line 
7. Fine spaced lines usually H. Hidden line 
inclined 


I. Part outline 
Group If 


Directions: Place the letter of the material symbol in the blank in 
front of the correct term in the left hand column. 


—il.s Brick a |Z yn v| 
—— +- Tile A ance 
—_.._:«o3-~=s Concrete Cc. ULL 
—_... 4. + Concrete block D. GEEEA 
—_...: 5.» _—- Cut stone ER. eanonseea| 
—_. 6.'—s- Plaster eT] 
—_.._. 7. Wood G. CLLL4 


8. Wall partitions 


9. Glass 


10. Metisl 


oF 
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Short-Answer 


Directions: Study the drawing of the desk on page 45 in refererce A. 
iTnen answer the questions below. 


Ee 


What are the total dimensions of the desk top? 


et em © 
_ a we 


ate, yet 


Is the top made of one solid piece of wood? 

Are all of the drawers the same size? 

What are used to fasten the frame to the legs? 
What is the total height of the desk? 

To what radius are the corners of the legs rounded? 


How many drawers are there? 


EN at Dat alr aan 19 Sop le aa 


a-Yhat is the total length of the legs? aoe eee 


9. 


10. 


How far from the bottom of the desk should it be to the center 
Of the stretchers? 


How far in from the front and back edges of the top should the 
inside of the legs be located? 


CR ete et cnr ee meee ce 
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Assignment covering 
Sheet No. 8 Units 118--122 


ESTIMATING MATERIAL AND CALCULATIusc COSTS 


Cabinetmaking materials come in a wide variety of kinds and 
grades. When obtaining these materials it is necessary to designate 
exactly what is wanted in order to get the materials needed to do 
the job correctly. The addition of new materials on the markets has 
necessitated the use of systematic and accurate orders. 


The cabinetmaker, therefore, must have a good knowledge of how 
materials are bought and sold. He must have some basic mathematical. 
ability in order to calculate material: amounts, their costs, and the 
cost of the total job. 


In this assignment you will have an opportunity to learn how 
materials are designated with regard to size, grade, quantity, etc. 
You will also learn how to calculate the amount of material, the cost, 
and some of the methods of recording this information. 


Assignment: 


1. Read the references listed below. 
2. Answer the questions below and turn in this assignment 


by , 


References: 


A. Feirer, Woodworking for Industrys pp. 122~126. 
B. Dahil and Wilson, Cabinetmaking and Millwork, pp. 81-111. 
C. Towers, Cabinetmaker‘s Manual, pp. 50-58. 


Questions: 
frue-Faise 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If ic 
is false, draw a circle around the letter "F." 


T F 1. Certain kinds of lumber are cut to odd numbered lengths. 


TT F 2. The finished size of a board is referred to as the nominal 
size. 


T F 3. Finished lumber sizes have been standardized so that lumber 
o£ a given size from one mill can be used interchangeably 
with lumber from another mill. 


T F 4. Dressed hardwood generally will be smaller in thickness 
than dressed softwood of the same nominal size. 


T F 5. The term "tally’ refers to the actual count of pieces of 
stock and the amount of lumber contained. 


wid nag oO PTT oer 
ae ee ey nt o-- 


PT ee ee won = 


wean & 


ii. 
12. 
13. 


14. 
i5. 


16. 


17. 
18. 
19. 


20. 


21. 


22. 


23. 


24.° 


256° 


The first thing to determine is ‘the board length when 
figaring board measure with a board rule. 


It is possible to use certain framing squares for. figuring 
beard measure « 


All fractions Of a board Foot are “avoppea when ai oa 
lumber. 


" he tally sheet is used whether the board rule is used or. 


not. 


In tallying random widths and lengths no record is made of 
the size of each particular piece. 


Lumber less than 1" in thickness is still considered 1" 
whereas lumber over 1" is figured at its exact thickness. 


All boards less than an even number of inches in width 
are counted as the next even width. 


Lumber that is milled to detail or odd measure is figured 
to the next larger rough nominal size. 


Plywood is figured the same as solid stock lumber. 


Full size details and supporting stock bills are received . 
by the cabinet shop with the contract order. 


Shop drawings for specially designed items are made by | 
the detailer. 


The stock biller and the aetailer may be the same PSEeon: 


The stock cutter is a power tool specialist. 


The term "net" refers to stock which must be cut to the 
exact dimensions listed. 


Stock bills ordinarily carry all three dimensions in net 
size. 


Both the foot mark and the inch mark axe underscored with 
a horizontal line to prevent mistaking them for numbers. 


The stock cutter always selects the lumber to be used. 


When material is routed to the trim sawyer it means that 
a decorative cut is put on by the trim sawyer. 


The stock biller need not be concerned with milling 
allowances. 


The efficiency of the stock cutter can be determined by 
inspecting the stock pile. 
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T F 26. Board measure is figured on the basis of the size of the 
board as it is cut at the Sawmill. 


T F 27. Any board less than one inch in thickness is figured as 
one inch in determining its board measure. 


T F 28. Hardwoods can be purchased in specified widths. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. The order of dimensions of lumber should always be 


‘first, second, and _ third. 

2. Lumber is usually sold by the ° 

3. A piece of lumber that is 1" thick, 12" wide, and 12" long is 
referred tO as a . 

4. The number of board feet contained in a piece Of stock can be 
measured by placing the CFOS 
the width of the stock and reading the measurement On the scale 
which corresponds to the of the board. 


5- The numbers on the left hand side of a tally sheet represent the 
a content in a Single piece Of 
lumber, 1" _C—“‘CS"SCOANUSiccrn'@'SS{j 


6. Random lengths and widths are common with ___s— CT s«éwECBUS 
Of their scarcity. 


7. ‘Lumber prices are usually based on quantities of 
board feet. 


8. Plywood and veneers are priced by the 


* 


9. A list giving the exact number and finished size of every item 
required for a mill order is called the 


10. Before the stock billing is made a(n) 
should be made. 


zl. Factory orders are also known as Ci 
orders. 


| 12. Measurements of cabinetwork and openings of a building are 
Po | checked by the ° 


13. Lists of items Of hardware are placed in the 
Of the stock bill. 


Moldings are usually listed by feet. 


15. The name identifying the stock bill order is that of the 


16. The additional amount of material added to dimensions of stock 


7 to allow for finishing is the Re 
ik 

PIE 17. Accurate estimating of lumber needed for a job should result 
in very few « 

18. A "two-by-four" will actually measure about by 
| after it hag been and : 


| 19. Standard thicknesses of. softwoods are figured in 
while hardwood thicknesses are figured in of an 
inch. Se ae a 


20. Lengths of hardwood lumber vary from _ feet and up and 
are usually ordered as length. 


i Multiple-Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


‘1. The measurement of stock used in a particular job is 
given in board feet according to (A) exact; (B) finished; 
(C) approximate; (D) nominal size. 


2. A board foot contains (A) 12: (B) 24: (c) 128:.(D) 144 
cubic inches. 


3. A board 1" x 10° x 72" contains (A) 2: (B) 3: (C) 5; 
(D) 7 board feet. 


4. A board 1" x 8" x 12° contains (A) 4; (B) 8: (c) 10; 
(D) 12 board feet. 


og eee) ee amie 


5. A board 1s" x 4" x 14" contains (A) 2: (B) 5; (C) 7: 
(D) 10 board feet. 


6. if certain lumber sells for $370 per M it will cost 
(A) $.037; (B) $.37; (C) $3.70; (D) $10.40 for one board 
foot. 


em ee ek peer tena we ee eee met 


—_._. 7+ In cabinetmaking language PAS means {A) front and side; 
(B) firsts and seconds: (C) for all sides; (D) file and 
saw. 


8. A group of ups apart obtained by using a tally stick that 
read 3%, 7%, 2%, 6%, 5%, and 4% would have a total board 
foot amount, that would normally be used, of (A) 29; 

(B) 29%: (C) 30: (D) 30%. 


PRR ary reper ri tmee oe een etek re eres 
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9. Milled lumber lengths are figured as (A) even foot lengths; 
(B) oda foot lengths; (C) odd foot lengths under 8’; 
(D) oda€ and even foot lengths under 8’. 


10. The cost of 130 bad. ft. of lumber that sells for $.21 per 
bd. ft. is (A) $2.73; (B) $27.30; (C) $273; (D) $25. 


ps Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. Items to consider when ordering softwood lumber are: 
(A) cas (E) 
(B) (F) 
AC) a ee AG) 
(D) (H) 


2. The detailer's responsibilities include: 

7 (A) sé) 
(B) 

3. Factory orders may inctude three types of orders; namely: 
(A) 
(B) 


4. The first four items listed in order of take~off for stock cutting 
are : 


(A) 
(B) 


(Cc) 
(D} 


9. The information that a tally lists is: 


(A) {C) 
(B) (D) 


ee ee ey 


ad oo 
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Short Answers. 


Directions: Indicate, in the blank space following the abbreviation, 
what the abbreviation represents. 


l. rgh. 

2. M 

3. Bd. ft. 

4. S2s 

5. S4s 

6. KD | 
te. 2 


a. te 
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Assignment Covering 
Sheet No. 9 Units 123-139 


LUMBER AND LUHBER PROCESSING 


Woo is, of course, the most important material used in cabinet- 
makings There are a number of different kinds of wood and each one 
has certain characteristics and properties that make it more suitable 
for certain jobs than for others. “ood also varies within the same 
kind, is processed differently. and comes in various grades. 


It is important for the cabinetmaker to know about wood so that 
he can select the right kind for the right job. He also needs to 
know how to handle certain wood that may have defects, undesirable 
features, and the like. This ability comes from a thorough under~ 
standing of the composition and processing of lumber. 


in this unit you will have an opportunity to learn the structure 
of a tree, how it is processed, how to recognize certain woods and 
their uses, how lumber is graded, and some of the important things 
to consider when working with various woods. 


Assignment: 


1. Read the references listed below. 

2. Select five different types of wood used at your place of 
employment. On a separate sheet of paper, using the form 
indicated below, list the names of the woods and the other 
information called for by referring to pages 79-85 in 
Reference A, pages 186-187 in Reference B and pages 8~9 
in Reference C. 


Name of Where Color of Grain or Good Primary 
Wood Grown Heartwood _ Sapwood Pattern Qualities Uses 


3. Answer the questions below and turn in this assignment 
by © 
References: 


A. Feirer, Woodworking for industry, pp. 78-122. 


B. Dahl and Wilson. Cabinetmaking and Millwork, pp. 163-188, 
206-215. 


C. Towers, Cabinetmaker's Hanual, pp. 59-81, 433-435. 
Questions: 
True~Fa ise 
Directions: The following statements are either true or false. If 


the statement is true, draw a circle around the Ietter “T." If it 
is false, draw a circle around the letter “F.” 


T -F 1. Only about 100 varieties of trees in the forests of the 
United States have commercial value. 


i 
E | 
Fi 
4 
P 

i 

t 


ee ee ee 


ee 


ll. 


12. 


13. 


14. 


15. 


16. 


17. 
18. 


19. 


20. 


Hardwoods differ considerably from softwoods in some of 
their uses and properties. 


». Hardwoods are harder than softwoods but softwocds usually 


are tougher. 
Hardwoods tend to shrink more than softwoods. 
Some softwoods are actually harder than some hardwoods. 


The weight of wood tends tobe a pretty good indicator of 
the relative strength of wood. 


- Phere are some wocds that are so heavy that they will not 


float in water. 


Since wood is cut so that the length is with the grain, 


.most shrinkage occurs in length. 


With the newer drying methods that are now being used, very 
little waste of lumber results from warping. 


It is extremely important that the wood used in cabinet~- 
making and furniture prodaction does not change in size. 


Woods that are dense and hard usually have-the best nail~. «: 
holding power. 


Of the common ty used nails, the barbed has the best holding 
power. 


When nailing lumber, it is best to have high moisture con- 
tent in the wood to prevent splitting which reduces holding 
power. 

Defects in wood such as knots and checks seriously affect 
the stiffness of the wood and therefore should be avoided 
when stiffness is a desired quality. 

There are no softwoods that are high in toughness. 


Wood must contain about 7 per cent moisture, otherwise 
"ary rot” will set in. 


Wood will decay only when too much moisture is present. 


Wood that has been quarter-sawed will generallv have better 
grain appearance than if it were plain-sawed. 


Wood has a natural, weather protecting surface and does not 
need to be painted to prevent decay. 


A knowledge of the structure. of wood will be helpful in 
understanding how to work with wood. — 


21. 


22. 


23. 


24. 
25. 


26.4 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 
38. 
39. 


40. 
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imported woods are not important in the United States 
since we have all of the types of wood that we need. 


Heartwood is generally darker than sapwood and located in 
the center part of the tree. 


Hardwoods are usually composed of relatively larger cells 
which causes open Or porous grain. 


Heartwood does not contribute to the growth of the tree. 


The vertical arrangement of wood cells results in the 
Straight grain of wood. 


The amount of water that a wood cell contains is the same 
for both heartwood and sapwood. 


A tree uSually grows more in the spring than in the Summer. 
When both are dry, heartwood tends to be heavier and 
stronger than sapwood since heartwood is older and found 
near tne center of the tree. 


"Quarter-sawed" is a term used mainly to describe hardwood 
boards that have been Sawed a particular way. 


Plain~sawed lumber has a high tendency to shrink and warp. 


Close-grained woods are generally stronger than open- 
grained woods. 


Hardwoods are obtained from deciduous trees which means 
they Shed their leaves annually. 


For purposes of use, woods are grouped according to their 
actual hardness and other properties rather than whether 
they lose their leaves or not. 


About the only products that wood can be used for are 
lumber and paper. 


The fiber saturation point is reached when each cell is 
filled with free water. 


Wood begins to shrink when the moisture content gets 
below the fiber saturation point. 


Cell walls shrink uniformly in all directions. 
Wood shrinks most in the direction of the annual rings. 


Wood tends toincrease in strength, hardness, and stiffness 
aS it dries. 


It is never desirable to both air dry and kiln dry lumber. 


F Al. The drying of lumber tends to cause some defects that 
Lower the quality of the lumber. 


F 42. Wood that has been properly dried will tend to remain at 
the moisture content that was obtained by the drying 
process. 

F 43. Air-dried lumber is preferred when strength is desired. 


44. Moisture meters will give a more accurate reading than 
will oven samples. 


ry 


F 45. The best lumber is usually found in the lower part of the 
tree. 


F 46. There is usually quite a range within a lumber grade. 


F 47. Lumber is initially graded in the rough but may be put into 
a different grade if surfacing reveals some defects. 


F 48. Stain is a defect that is any color other than the natural 
color of the wood. 


F 49. A sound knot will usually have some decay. 


F 50. The number and size of defects in a piece of lumber are 
used to determine its grade. 


F 51. The first two grades of hardwood are usually sold as a 
group called firsts and seconds. 


F 52. Cypress and eastern red cedar are termed commercial hard- 
wood but are actually softwoods. “ 


F 53. Softwood lumber may be graded differently in different 
parts Of the United States. 


F 54. Hardwood interior trim and molding are listed only in a 
Single grade. 


F 55. It is usually best to purchase Jumber that is better than 
that which is actually needed. 


F 56. Retail lumber yards handle only softwood. 

F 57. Due to standardization, a cabinetmaker can move from one 
locality to another with little difficulty of adjusting 
to new technical problems. 


F 58. Standardized items Of millwork are somewhat difficult to 
obtain. . 


F 59. Although methods of door construction change, the sizes 
are fairly well standardized. 
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60. Window and sash siz $s are quite inconsistent throvghout 
the various parts «= the country. 


61. Paneling is a standard mill item usually carried in stock. 
62. Since the dimensions of a stairway cannot be exactly — 
determined until a building has been constructed, details 
ef stairway construction cannot be determined in advance. 
63. Dimension lumber is often kiln dried. 


64. A single log can produce lumber of several grades. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly... 


1. 


2. 


Extensive use is being made Of about species of soft~- 
woods and about species of hardwoods. 


Prime requirements of wood for furniture construction are 
appearance and desirable 


Softwoods are used primarily for 


| One of the main disadvantages of hard woods is the difficuity 


of them. 


The best direct method of checking the moisture content of wood 
is with a 


Any variation from a true or plane surface in | lumber is referred 
to as i 


For wood to remain in place after being’ ‘used, there must be a 
minimum of and 


° 


The weakest parts Of any construction are the . 


The wood which is considered to have the most toughness is 


One of the most important imported woods is 


The actual wood of a tree is composed of just the 
and .. 


Growth rings are composed of distinct parts. 


Thin, hard growths radiating out from the center of the tree are 
called 
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14. When the fibers of wood are not straight, the wood is said to 
have : ry 


15. One cause of cross grain might be that the board was not cut 


Parallel to the CC 

16. When a log.is cut so that the cuts are tangent to the annual 
rings it is said to be if hard- 
wood Or if softwood. 


17. Quarter~sawed lumber is produced by cutting so that the cuts 
are approximately to the annual rings. 


18. Quarter-sawed lumber tends to shrink. warp. and sweil less and 
usually costs than plain sawed lumber. 


— . 19. Conifer is a term used in connection with softwoods and actually 
c @ means 


20. Moisture content of wood is indicated as a __ 
| 

P| 21. Wood that contains over per cert of moisture for an 

3 extended period of time will tend to decay. — 


- 22. Shrinkage across a plain-sawed face is about that 
2 across an edge-grained face. -< 


! 

} 

: Si 23. ‘The process or treatment used to reduce the moisture content of 
| z lumber to required limits is called ° 

i a 24. Lumber containing the moisture of the growing tree is said to 
be ° 


arying, 


25. Lumber may be dried either by 
drying, or both. 


26. The recommended moisture content for interior finishing of wood~ 


i 
| 
a work in the United States ranges from per cent to 

a per cent. 
| 27. A knot is formed where a once joined the trunk 
| of the tree. 
is 28. An unsound knot has some ‘5 

t 

| 29. Wane is the presence of or lack of 


" on the corners of a board. 

os | , 

30. When grading firsts and seconds, it must be done from the 
| Side of the board. 

| 31. Hardwood lumber that is classified as firsts must be 

i 4 inches or more in width and from to feet in 

[ = length. 

: 


32. 


33. 


34, 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 
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The first step in grading a board for firsts is to determine the 


A set Of the grades of hardwood lumber is available from the 


Yard lumber is classified into two grade qualities: 
and grades. 


The major differences in the common grade of yard lumber are in 
the number of and the amount of . 


Structural lumber is 
width. 


inches or more in thickness and 


Pieces of strip lumber cut to common shapes and used for a 
finished appearance are called ° 


When sections, parts, or units of a building are constructed 
to conform to a specific unit of measure or its multiples, it 
is called construction. 


The most widely accepted unit for this purpose is a 


Door construction is usually of either 
ors Ci(‘(COCO‘#CMEY? 


The shape of interior and exterior trim items is always some 
variation of a é 


The cabinets usually required for a four or five room house are 
usually termed cabinets. 


A large surface of wood enclosed in a narrow wooden frame is 
called a ° 


Store fixtures designed to fit a particular wall space are 
called . 


Store fixtures that are generally standardized are those 
Classified as ° 


Wood iS composed of about per cent cellulose, 
per cent lignin and 12 per cent other materials. 


A 10 per cent moisture content can usually be maintained in cold, 
damp weather by heating the lumber to about degrees 
above the outside temperature. 


The noted diameter of a knot is found by adding its 
and diameters and dividing by 


rere apie se ne ety Ae A 
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49. Pitch pockets are found in certain species of 
and ° 
50. Checks are commonly found in kiln dried _. and 
lumber . 


Listing 


t 
1 
iy 
t 


Directions: List the items called for in each-of the following. 
Select your answers carefully. ; 


1. Two things you should know in order to select wood properly are: 


(A) 


: a Poorer a 
ba at! 7 me 
Pe ees te + s 


= | (A) 
i (B) 
1 ¢ (c) 


| : 
, : 2. Three considerations for furniture construction are that the wood: 
| 
| 


‘ 3 3. List three hardwoods that are considered easy to work with 
a hand tools. 


3 j (a) (c) 
- a (B) 


4. Characteristics of wood which may be. considered in identifying 
them are: 


@ i) gy 
(B) oS —“t*is—CSs—C—SCBSY) (H) 
(Cc) _:—=‘é(*+#Y?; 


rem To a RE . 2 
; 7 
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5. The advantages of kiln drying are: 
(A) 

(B) 
(ec) 
(D) 


, . OT a eo Set Fal ET Catt hte oy argh 
cae me ne wet Se at eee SES Seen eee a cee pea ema oe ig: ee ie 


rem ee te 
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Defects that may result from seasoning are: 


(A) 


(D) 
(E) 


five standard grades of hardwood are; 


three main classificacions 


i. * 


of softwood lLumbers are: 


{c) 


Gecorative value of wood depends upon its: 


(Cc) 
(D) 


Built-in cabinets can be classed into groups euch as: 


(A) 


The 


(A) 
(B) 


(D) 
(E) 


The six most important hardwood lumber trees in the Uniteg 
States from the standpoint of volume logged are: — 


(c) 
(D) 


(5) 
(¥) 


—— SE 
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Matching 


Directions: In the left hand column is a list Of terms. The right 
hand column contains descriptive phrases Or synonymous terms. Match 
the descriptions to the terms by placing the letter of the description 
in the blank at the left of the appropriate term. 


L. pitch pocket A. soft, spongy. cullular tissue 
. from the center of the tree 
— 2. check 
= B. turning Or winding Of the edges 
= 3. split of a board 
4. heart shake C. holes caused by insects 
—_...-—s«-—«qOSe~—Ss wind shake D. disintegration of wood from any 
cause 
6. pith 
E. an opening parallel to the 
a 7. cross grain annual rings, containing pitch 
4 
8. crook F. bark, or lack Of woods on a 
board edge 
9. bow 


pa G. a lengthwise separation of the 
: 10.° cup wood 


He. grain not parallel to the length 


¥ ——— il. twist of the board 

—— 12. warp I. any deviation of a board from a 
; 13. bark pocket Straight tine 

Ba J. discoloration caused by fungi 
i 1 e e e 

Bi aes ee “Aecay or chemical action 
‘ —— K. a curve across the width of 

ee 1G. wane pene: BOnEG 


= L. tearing apart of cells because 
: —— of improper handling 


2 M. a board with the edge either 
‘a convex Or concave 


z N. shrinkage at the center of a 
Pi log caused by decay 


QO. a board with the face warped 
along its Length 


. 15. stain 
P. a parch of bark encased by wood 


Q. separation of annual rings 
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Assignment Covering 
Sheet No. 10 Units 140-145 


PLYICON, VENEEPS, AND SPECIAL MATERIALS 


Many varieties of solid wood have a combination of strong 
points and defects which makes it difficult or impossible to use the 
wood te its best advantage. Much Of the top grade of lumber in our 
forests is being rapidly depleted. To help preserve the lumber still 
available and tc make more efficient use of the wood which is cut, 
new methods of manufacture have been devised. The cutting of veneers 
and the constrvction of plywood has permitted the use of many Of these 
woods which might not be desirable nor strong enough as solid lumber. 
Also, recent r2search has developed many new materials that can be 


used very much like wood and now are an important part of cabinet- 
making. 


It is essential that the present aay cabinetmaker be familiar 
with the other wood and wood related products. In most cases they 
require a somewhat different method of handling and use. Their use 
enables the cabinetmaker to expand his designs and to produce articles 
Of more desirable appearance and construction. 


In this assignment you will have the opportunity to become 
familiar with these products, especially how they are made and used. 


Assignment: 


1. Read the references listed below. 

2. Make a list of the materials, other than solid wood, 
that are used in your place of employment and indicate 
some of the uses Of each. 

3. Answer the questions below and turn in this 3ssignment 
5 a rh ae 


References: 


A. Feirer. Woodworking for Industry, pp. 127-172. 

B. Dahl and Wilson, Cabinetmaking and Millwork, pp. 194-205. 

Cc. Towers, Cabinetmaker's Manual, 93-112, 116-122. 
Questions: 


True~False 


Directions: The following statements are either true or false. If 


the statement is true, draw a circle around the letter "fT." If it 
is false, draw a circle around the wetter "F:" 


T F 1. Veneers are thin sheets Of wood usually cut from poorer 
grades of weak structured softwoods. ; 


T F 2. Laminating layers of wood for additional strength is an 
Old practice. 


ne 


i i | 


ic) ac? rc? 


17. 


23. 


The use of plywood is still largely restricted to the 
making Of cabinc<cs and builit-ins. 


Plywood is usually made up of an odd number of layers. 
Softwood Pplywoods are made entirely of plies of veneer. 
Rotary cutting of veneer is done on a lathe. 


Quarter slicing is desirable on most of hia finer, im- 
ported woods. 


™me greater number of plies for any one thickness, the 
greater the chance of splitting. 


Tne face and the back of plywood should oieye be of the 


same kind of wood. 


During and after redrving of face veneers, they are kept 
in the same order as when they were cut, to facilitate 
matching. 


A strip of plywood is not as strong in tension cr com- 
pression as a strip of solid wood the same size. 


Plywood is stronger than steel of the same weight. 


The Sound Grade of hardwood plywood would be desirable for 
all cabinetwork. 


Type III plywood is best for exterior use. 
Hardwood plywood panels are usually sanded on both sides. 


Host softwood plywood in the United States is made of 
Douglas fir. 


Compreg is highly resistant to solvents. 


Regular woodworking equipment should be used when aecwae 
Compreg. 


in order to protect the surface, plywood should be stored 
vertically, on edge when possible, 


No matter what method is used for cutting Plywood, the 
good side Bhoutd always be up. 


Nails and screws do not hold well in plywood. 
Tempered hardboard contains more than just wood fibers. 


Hardboard is available either with two smooth surfaces 
or with one smooth surface and one rough surface. 


24, 
25. 


26. 
27. 
28. 
29. 
30. 
31. 


32. 


33. 


34. 


35. 
36. 


37. 
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Hardboard can be worked with regualr woodworking tools. 


Hardboard may be bent but should be bent in one direction 
only. 


Particle board contains larger bits of wood than hardboard 
and, du: to these large bits and the adhesive, it is 
difficul Lt to work with regular wood tools. 


Sheetboard is made from the lower grades of lumber. 


Since sheetboard has a covering of paper, it is not suitable 
for any type of cabinet. 


Plastics play an important part in modern cabinetmaking. 


When using convact cement to apply plastic laminate, it 
1s necessary to apply the contact cement to both the 
laminate and the surface to which it is to be secured. 


When applying plastic laminate it is not possible to 
position the material once the cemented surfaces touch. 


On areas where it is impossibie to use a roller to apply 
pressure on applied plastic laminate, it should be hammered 
directly with the face of the hammer. 


Once plastic laminate has been secured with a contact cement 
it cannot be removed. 


When using plastic laminate on a kitchen counter, it is 
best to make the sink cutout after the laminate has 
been bonded to the counter. 


Plastic laminate edge-banding can be used on round corners 
but should always be heated before bending. 


The cost of veneered furniture is higher than for solid 
furniture of the same wood. 


Duplicate grained veneers obtained from adjacent sheets is 
limited to four recognized matched designs. 


Almost all hardwood veneers are produced by slicing. 


Exterior plywood is moisture resistant and may be used 
for boats and other outdoor uses. 


Contact cements permit the installation of laminated plastic 
sheeting without the use of clamps. 


A disadvantage of laminated plastic is that it cannot be 
cut with the aid of power tools. 
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completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1 Ie 


25 


3. 


12. 


13. 


13. 


16. 


Several thin sheets of wood glued with the grain of adjacent 
sheets at right angles to each other is called 


Matched designs of figured wood are made with veneers that come 
from the ‘ 1 OT 
part of the tree. 


Logs too hard oe be easily cut for veneers are conditioned by 
the use of or . 
Hardwood plywoods are classified as either core 
or core. 


The most common method of cutting veneer for plywood is 


. Standard American veneer is inches thick. 


The center layer or layers in plyv.ood is known as the 


e 


Strong, but unattractive wood can be used for cabinets when it 
is ; . , 


Resin-treated modified wood is made in two forms: uncompressed 
or and compressed of ° . 


Plywood that is covered with hardboard is called 

When working with plywood after it has been cut, the face 
corners can be protected from chipping by applying 

to them. 


Due to the thinness of veneer, it is important in preparing the 
surface not to the surface of plywood too much. 


Particle board combines the better utilization of wood with the 
new developments in ; 


Particle board is used to considerable extent as 


‘stock in cabinetwork. 


Particle board has screw holding power that is similar to 


The letters EXT-DFPA stand for 
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Multiple-Choice 


Directions: In ti.e space at the left of each statement, write the 
letter of the ite:: which will provide the correct answer to complete 
the statement, 


——— il. The l#xyer just under the face ply of a 5-ply panel is the 
(A) module; (B) £litch; (C) feather; (D) crossband. 


—— 2+ Many problems of plywood manufacture are eliminated by 
the use of (A) balanced; (B) sandwich; (C) striated; 
(D) matching construction. 


___— 3. Hardwood weneer core plywood that is 4" thick is usually 
composed of (A) 3! (B) 5: (C) 7: (D) 9 plies. 


—_. 4. A special plywood product that contains a thin layer of 
aluminum foil for beautifying effects and resistance to 
heat is (A) plyron: (B) striated plywood; (C) finishield; 
(D) prefinished plywood. 


—_....-s—ds5._~—s When nailing plywood, the »;ils should usually be spaced 
(A) 3; (B) 6: (C) 8: (D) 10 inches. 


—_..-—sd«d%&.:~=s«s«When using screws with 3/4" plywood, the length of the 
screws should be (A) 3/4" or longer: (B) 1" or longer: 
(C) 11/4"; (dD) 1 1/2" or longer. 


_.ss« 7~ «=the best joint for plywood corners is the (A) méter; 
(B) butt; {c) rabbet; (D) lap joint. 


8. Plastic laminates are made of (A) polyethylene: (B) vinyl: 
(C) melamine and phenolic: (Dp) polyester, 


9, Plastic laminates are usually (A) 1/32"; (B) 1/16": 
(C) 3/32"; (D) 1/8" thick. 


10. When edge~banding with plastic laminate around a corner, 
there should be a flat surface on each side of the curved 
portion of at least (A) 2": (B) 4": (C) 6": (D) 8". 

Listing — 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


l. The major parts that make up a piece of plywood are the: 
BY oe ND | 


(B) 
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The wood grain and figure pattern of face veneers are determined 


primarily by: 

(A) | 

(B) 

(C) : 
_The three methods of cutting veneer from logs are: 

@)o Ce) 

(B) eee | 

Matching plywood involves t 3 selecting of plies that are nearly 
identical ins: FE 7 

(A) (Cc) oe aes 
Matching of veneers falls into three main classifications, namely: 
(A) rae (° . 
(B) 

List five advantages.of plywood. 

(a) = (0) 

(B) __ (B) 


List the five grades of hardwood plywood. 


(A) (D) 
(B) (E) 
(Cc) 


List the seven items that should be specified when ordering .- 
hardwood plywood, 


(a) (B) 
 (B) (Py. 
(c) (s) 

(D) 


Pa 


3. 


10, 


il. 


List seven advantages of hardboard. 


(A) (E) 

(B) (F) 

(Cc) (G) 

3) a 

List five items to specify when ordering hardboard. 
WAY _ _ (D) 
a et : E) 

(c) ——_ | 

Four trade names for laminated plas’ ics are: 
(A) | | (cy 

(B) (D) 
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Assignment Covering 
Sheet No. 12 Units 146-149 


FRAMING SQUARE AND GEOMETRIC LAYOUT - 


The framing square, sometimes called "steel square,;"is a very y 
versatile tool. Its use is not restricted to building construction 
but rather is a valuable tool for cabinetmaking, also. ‘Its use will 
enable the cabinetmaker to be more efficient and. will help in some of 
the mathematical computations. 


Geometry also plays an important part in a cabinetmaker's work.’ 
Most. layout and design work can be divided into relatively simple 
geometric problems. A good knowledge of geometry will enable the 
cabinetmaker..to vary his designs and to expand his abilities. 
Application of such knowledge has a direct bearing on a a 
of the cabinetmaker. : 


In this assignment you will have the opportunity to > study the 
ways in which the steel square can aid the cabinetmaker. You will 
also. learn how geometric constructions can be used to eyraebege for 
layout and fitting of cabinets. - 


Assignment: , eS 


1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment by 


Reference: 


B. Dahl and Wilson, Cabinetmaking and Millwork, pp. 120-225, 
132-162. 


Questions: 


True-False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a cir¢le around the letter "F." 


T F 1. A steel square to be used for cabinetmaking should have 
scales graduated in tenths, twelfths, and sixteenths of an 
inch. 


T F 2. The hypotenuse of any right-angle triangle can be found 
on the steel square. 


F 3. The diagonal of a 12-inch square measures about 20 inches. 


T F 4. The diagonal of a rectangular solid can be found on the 
steel square. 
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9. Certain layouts will require the use of the inside edge 
of the tongue of the square with the outside ed. 2 of the 
body of the square. 


6. The body and the tongue of a steel square are the same width. 
7. When butt joints are used on square hoppers, two of the sides 
are smaller by the thickness of the material of the other 

two sides, 
8. The construction of a hexagon should begin with a circle. 
9. The drawing of a spiral starts with a small circle. 

10, Miter cuts on boards of unequal widths are laid out by 
laying.one board on top of the other at the desired angle, 
marking the edges at the outside and inside intersections 
and connecting the points, 


ll. A circle may be drawn by using a steel square, two nails, 
and a pencil. 


12. When laying out a large, accurate ellipse by means of a 
wooden trammel, the trammel should be constructed a little 
longer than the major axis. 


13.. A pipe that is to pass through a board at an angle will 
require an elliptical: opening in the board. 


14. A pediment is a triangular frame resembling a gable 
crowning the front of an entrance. 


15. The layout of an inclined die counter with a curved end 
should be done on large paper and transferred to the stock. 


competion 


Directions: Fill in the blank({s) in each statement with the word(s) 
required to complete the sentence correctly. 


Ll. 


26 


A steel square with a tongue that is inches long is 
best for cabinetmaking. 


Since the body and tongue of a steel square are at right angles 
to one another, it can be used for solving any 
problem. 


The square of the hypotenuse of a right triangle is equal to the 
_——i‘CiOSE::«éOMHCN’ of the other two sides. 


When working with triangles larger than are possible full size 
on the steel square, it may be necessary to perform 
in order to get the desired accuracy. 


The job of laying out miter and hutt joints -for polygons can 
be simplified.-by the use ef a _ o£ polygon cuta, 


A hopper is wider at the than at the ‘ 


Jointing on @ hopper requires a butt joint of 
than 90 degrees and a miter cut’ of __ than 45 degrees. 


The area of mathematics that is of great value for cabinetmaking 
layout is 


A plane surface “intersecting a cylinder at an oblique angle 
forms a(n) at the intersection. 


The distance from one end of the minor axis of an ellipse to 
the focus on the major axis is equal to _ : the major 
axis. 


Molding placed in a slanting position is known as 
molding. : 


The vertical front face of a counter is called a(n) ee ee 


Folding leaves of table tops are usually fastened with 
joints. 


Practice in layout work is usually done on the*__ 


Directions: List the items called for in gen of the ore. 
Select your answers carefully. 


1. List ehvee types of polygons. 
(A) —— 2s (B) (c) : : 
2. Some of the mike commonly used layout tools: for cabinetwork are: 
(A) . : _ (F). 
@) 8) 


(c) - ie ‘Hoe 1) ae A 
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(D) 
(BE) 


| 
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3. Measurements that must be available in order to layout a curved 
and slanted counter front are the: 
(A) 


(B) 
| (c) 


| 
i 
' 
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Assignment Covering 
Sheet No. 12 ' Units 150, 151 


WOOD JOINERY 


Every construction project which is made of more than one part 
must be fastened in some way with one or more types of joints. Some~ 
times these joints need special additions to make them effective and 
acceptable. The type of wood, the way that the parts come together, 
and the function of the finished object are considerations that must 
be made in selecting the joint to use. Some joints can be constructed 
quite rapidly but will not stand up over a period of time. 


It is important that the cabinetmaker select the proper joint to 
use so that the object will have a pleasing appearance and wili hold 
together for the desired time. Selection of the wrong joint or poor 
workmanship on the joint will quickly hurt the cabinetmaker's reputa~ 
tion if this results in poor appearance or the object pulling apart. 


in this assignment you will have an opportunity to learn what 
some of the common joints are that are used in cabinetmaking. You 
will learn the advantages and disadvantages of each, when they should 
be used, and how to construct them. 


Assignment: 


Ll. Read the references listed below. 

2. Examine a completed piece of cabinetwork and list the 
different joints that were used. Indicate the place 
on the object where they were used and whether it was 
the best choice of joint. 

3. Answer the questions below and turn in this assignment by 


° 


References: 


A. Feirer, Woodworking for Industry, pp. 296-320. 
B. Dahl and Wilson, Cabinetmaking and Millwork, pp. 49~56. 
C. Towers, Cabinetmaker's Manual, pp. 123-145. 


Questions: 

True-False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 


T F 1. When making duplicate parts, one should perform the same 
operation on all parts before starting a new step. 


T F #2. When selecting a joint it is a good idea to select the 
Simplest one that will do the job. 
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] 3E 3. The holding power of a joint depends primarily on the use 
of good, strong glue. 


T F 4. Since a mortise-and-tenon joint requires considerable work 
and effort the butt joint reinforced with dowels and 
corner blocks is sometimes used. 


T F #5. Dowels used for strengthening joints should be cut so that 
they fit right up to the bottoms of the holes. 


tT F 6. The spiral groove on dowel pins is a result of the manu- 
facturing process and it does n~t serve any functional 
purpose. 


T F 7. For proper strength the diameter of the dowel should be 
about three-fourths the thickness of the stock. 


T F 8&8. All splines should be made of wood. 


T F 9. An end-butt joint by itself has very little, if any, 
strength. 


fT F 10. The angle for a scarf joint should be very shallow. 


T F il. Edge joints, correctly made with a good grade of glue under 
proper conditions, will be as strong as the wood. 


T F 12. Milled joints are usually stronger than non-milled 
edge-to-edge joints. 


13. Milled joints permit faster assembly time. 
14. The rabbet is cut easiest on the circular saw. 


15. The dado joint can usually be secured with glue alone. 


i; i a? | 


lo. The plain lap jcint is only as strong as. the fasteners 
used. 


T F 17. A lap joint should be used only when the two pieces cross 
at right angles. 


T F 18. The miter joint is a relatively strong joint. 
T F 19, A miter joint must always be cut at 45 degrees. 


T F 20. Even though the lock miter joint is a strong joint and some- 
what complicated, it can be cut on the circular saw. 


T F 21. The dovetail joint provides great strength. 


T F 22. The miter joint by itself is particularly weak when used 
with plywood. 
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23. The dovetail dado joint requires special equipment to make. 


24. The time needed to construct a joint is an important thing 
to consider. 


25. Bottcming is a term used to describe the cutting of a groove 
or mortise. 


26. Milled glue joints are cut by passing each piece through 
the shaper with the face down. 


27. End-grain glue joints are very weak. 


28. End=- and middle-lap joints are seldom used in ea ous 
construction. 


29. The miter joint needs no further resnrorcoment. 


30. The maximum mortise width on thin stock should be about one= 
' half the: thickness «€ the stock. 


31. The tenon member requires no machining in the case of the 
housed mortise and tenon. 


32. Inferior cabinetwork is usually Saetenee with glue. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 


required to POMpLOeS the sentence eerreetiy. 


i. 


2. 


3. 


- 


4. 


5. 


In cabinetmaking, stock is brought to correct thickness and width 
by planing and jointing, and to correct length by ae . 


Before stock is rough cut’ to size it should be checked for 
and F 


When selecting the type of joint to use for Sonseruetvony. you 
should consider its final and its 


The best joint for fastening the front of a drawer to the sides 
isa joint. 


Coped joints are often used in work and in 
work, fe 


A new and important joint for end grain that has had. an important 
influence in industrial woodwork is the joint. 


The simplest and easiest joint to construct is the 
joint. 


A rabbet joint should be cut to a ae equal to the 
thickness of the material and to a of one-half 
to two-thirds the thickness. 


1 
E 
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A groove cut across grain to receive the butt end of another 
piece is called a _ < 


An angle joint that hides the end grain of both pieces is a 
joint. 


Grooves cut into the edges of stock to be joined are used when the 
joint is constructed. 


The angle for the ordinary dovetail joint is one to 
The lock corner joint is used in manufacturing. 
Off-center dowel holes will make surfaces ° 


Dowel holes which are not perpendicular will cause the surfaces 
to be : 


Dowel ends should be to make them easier to drive. 
Dowel stock may be purchased in diameters from inch to 
inch. 


Multiple~Choiceé 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


1. The maximum that the angle for a scarf joint should be is 
(A) 6; (B) 12; (Cc) 18: (D) 30 degrees. 


2. A good joint to use to fasten the backs of cabinets and 
bookcases would be the (A) rabbet: (B) dado; (C) miter; 
(D) lap joint. es 


3. A dado that goes only part way across the board is called 
a (A) dovetail; (B) partial; (Cc) blind; (D) haif dado. 


4. A good joint for leg-and-rail construction is the 
(A) mortise—and-tenon; (B) dovetail; (C) dado; (D) rabbet 
403 anc; 


5. A spline should usually be about (A) le (B) 1/8"; 
(Cc) 3/16": (D) 1/4" thick 


6. The distance that the tenon of a mortise-and-tenon joint 
should project into the cther piece is {A) about 1/4 the 
thickness of the stock; (B) always 1/2"; {(C) about 1/2 the 
thickness of the stock; (D) at least 3/4". 


7. The length of a tenon should be at least (A) 1"; (B) 1 1/4"; 
(C) 11/2"; (D) 2". 


Sarthe oa Se se 


8. The depth of the mortise of a mortise-and-tenon ‘Joint should 
' be (A) ‘the same as the projection of the tenon: (B) 1/8" 
less than the tenon; (C) 1/8" deeper than the tenon; 
(D) 1/4" deeper than the tenon. ey 


9. A joint with both parts having their grain parallel is 
(A) an end joint; (B) an edge joint; (C) a parallel joint; 
(D} a mitered joint. ‘ 


10. The thickness of a spline should be equal to (A) one-eighth; 
(B) one-fourth; (C) one-third; (D) one-half the thickness 
of the stock. Bs 


ll. The width of the spline should be (A) one-fourth; (B) one- 
half; (C) equal to; (D) twice the thickness of the stock, 


12. Cleated edge joints are used for (A) sub-assembly work; 
(B) finished surfaces; (C) building up stock to width; 
(D) structural reinforcement. 
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13. A sloping cut made on the end of each piece of stock to be 

joined is called the (A) end-lap; (B) face-lap; (Cc) finger: 
(D) scarf joint. 

14. A spline running at right angles to a miter joint creates 
the (A) slip-feather; (B) slip; (C) miter-spline;: (D) miter~ 
feather joint. ies ) 


15. One of the strongest joints is the (A) doweled; (B) mortise 
‘ and tenon; (C) miter; (D) scarf. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


l. The type of joint to be used on a particular project depends upon: 
(A) (D) 
(B) (E) 
(c). 


2. List six methods, other than glue, nails, and screws, for 
strengthening joints. 


(A) ) ee eres 
(B) | _ (BE) 
(Cc) 
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3. List the nine basic types of joints. 
(A) (F) 

(B) (G) 


(C) (H) 


(D) a ar ere (I) 
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Assignment ) Covering 
Sheet No. 13 oe Units 152~154 


CONSTRUCTION OF CABINETS AND BUILT-INS 


Actual construction of cabinets can be broken down into two 
divisions--the cabinet or built-in carcass, and the individual farts 
that are included in most cabinets. This assignment is concerned 
with the first division named, that of the cabinet or built-in itself. 
Since more than one worker may work on the entire cabinet, it is 
necessary that some means Of layout and measurement be used to assure 
uniformity and correct assembly. The layout rod is used for this 
purpose. There are also different ways of constructing the main part 
of a cabinet, the type and style of cabinet determining which methods 
should be used. 


The cabinetmaker needs to he familiar with rod layout in order 
to perform his duties and: work witi others... He also needs to know 
the varios ways of constructing cabinets in order to understand how 
a cabinet is constructed and to construct those that are required of 
him. 


In this assignment you will learn how to use rod layout for 
laying out cabinet work. You will also study the various ways of 
putting cabinets together. 


Assignment: 


1. Read the references listed below. 
2. Answer the questions below and turn in this assignment by 


References; 


A. Feirer, Woodworking for Industry, pp. 388-400, 418-424, 


553-558. 
B. Dahl and Wilson, Cabinetmaking and Millwork, pp. 112-119, 


BD. Siegle, Cabinets and Built~Ins, pp. 9-13, 19=27, 32-41, 
46-50, 71-79. 


Questions: 

True=-False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circie around the letter "T." If it is 


“alse, draw a circle around the letter "F.“ 


T F $l. A layout rod is ® long piece of flat stock on which 
measurements are made for stock layout. 


T F 2. Layout rods are used only on jobs that will have repeat 
orders. 


19. 


20. 


21. 


22. 


23. 
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One face of the roc is trued up and used for all dimensions. 


A defirite order of layout is followed in marking with the 
rod. 


The roé goes with the stock through its route in the shop. 


The dimensions of the various layouts are not written on 
the roc. 


In ske’.eton construction the legs are almost always joined 
to the rails with the mortise~-and-tenon joint. 


A drawer is an example of simple case construction. 
Case construction is found in most cabinets and built-ins. 


Carcass construction contains fewer internal details than 
case work. 


Since panel construction is composed of different parts 
there tends to be more warpage than with solid stock. 


Drawer guides are sumetimes made as a part of the case. 


Generally, in panel construction, just the joints of the 
frame should be glued-and not the panel in the groove. 


Some doors are constructed much like panels. 


In case construction, the first problem is to decide the 
means of fastening the bottom. 


An open frame is usually found on more expensive construc= 
tion. 


Glue blocks should never be nailed. 


Building a built-in for a particular house and making a 
standard piece of cabinetwork involves about the same work. 


Factory-built kitchen units tend to have more elaborate con- 
struction in the base cabinets than do carpenter-built. 


The use of plywood for built-ins has practically eliminated 
the need for moldings and panelwork. 


Plywood doors can be reinforced and given a nice edge finish 
by grooving and inserting a strip of wood. 


The mortise-and-tenon joint is a typical joint used on the 
rough frame of a cabinet. 


Remodeling of old kitchens represents a real challenge to 
the cabinetmaker and a source of good business. 
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Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. When laying out the height, width, or length of’ the cabinet and 
off first. 


2. A rod layout consists of only. 


3. The overall dimensions of a cabinet do not include any 
or ornamentation. 


Pe emeeaneres we F 
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4. The vertical parts of the frame in panel construction are called 
and the horizontal parts are called . 


5. The center rails of a panel, if they are included, are called: 


When assembling a panel construction, the edges of the panel 
should be covered with before final assembly. 


Ov 
e 


; 
i 
FU‘ 
e its parts, the dimension should usually be laid 


.' 7. Great care must be taken in leg-and-rail construction since the 
legs have a tendency to ° 


8. Dividers used in case construction should be 
into the other members. 


teu eas eet ae 


9. The corners of a frame should be made with joints. 
10. Built-ins must be made to - the irregular surfaces. 


ll. The construction of cabinets depends to some degree on the 
of the house. 


12. Old-style medicine chests are many times being replaced by 


13. Tile used on the tops of bathroom cabinets are bedded in cement 
which is reinforced with ° 


14. Toe room around cabinets and built-ins is usually 
x ° 
Multiple-Choice 


Directions: In the space at the left of each statement, write th 
letter of the item which will provide the correct answer to comple. 
the statement. 


| 1. The shell of a cabinet is known as the (A) cabinet frame; 
| (B) casework; (C) carcass (D) cabinet standard. 
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eek = When gluing up stock to make a large area of solid stock, 


the pieces to be glued should be about (A) 1 to 2; 
(B) 2 to 4; (Cc) 4 to 6; (D) 6 to 8 inches wide. 


Ww 
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an The most common method of treating the edges of plywood is 


With (A) veneer; (B) thin solid stock: (Cc) tongue and groove; 
(D) molding. 


& 
e 


a The most common method of joining legs to cross rails is 


with (A) a blind mortise-and-tenon; (B) dowels and a corner 
block; (C) an open mortise-and-tenon: (D) a dovetail joint. 


wa 
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exe: The standard dimension for the height of kitchen cabinet 


counters above the floor is (A) 25: (B) 30: (c) 36: 
(D) 42 inches. ; 


6. The standard distance from the top of the refrigerator to 


the bottom of a cabinet above the refrigerator is (a) 6; 
{(B) 8: (Cc) 10; (D) 12 inches. 


Listing 


Directions: List the items called for in each of the following. 


Select your answers carefully. 


l. 


List the five basic ways in which cabinetwork is put together. 
(A) (D} 

(B) (E) 

(c) 


List three common ways of covering large areas or surfaces in 
cabine-making. 


(A) (c) 
(B) 


List four considerations in arranging pieces to be glued up to 
make wider stock. 


(A) 
(B) 
(C) 
(D) 


sia eas le 
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List three methods of taking care of space above wall cabinets in 
a kitchen. 


(C) 


List three important requirements of any bathroom. 
(AY (C) 
(B) 


é 


‘List two requisites of a cabinetmaker who.intends to work in the 


modernizing of Old kitchens. — 
(A) _ 
(B) 
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Assignment Covering 
Sheet No. 14 Units 155-158 


CONSTRUCTION OF CABINET PARTS AND SPECIAL FEATURES 


The quality of the finished cabinet will -isually be no better 
than the quality of the parts that make up the cabinet. Some parts are 
machined and go directly into the casework while others are assembled 
to form separate units that fit into the total cabinet. There are also 
special features that the cabinetmaker is called on to do which require 
a somewhat specialized knowledge and skill. 


_ it is important for the cabinetmaker to be able to construct the 
various parts of the cabinet and to understand the functions of these 
parts. It is also essential that the cabinetmaker, in order to 
maintain his job, perform some of these specialized duties. 


_ Im this assignment you will learn what the various parts of a 
cabinet are used for and how they are constructed to become part of the 
cabinet. You will also learn of some of the special features that are 
sometimes part of cabinets and the cabinetmaker's work. 


Assignment: 


1. Read the references listed below. 
2. Answer the questions below and turn in this assignment by 


References: 


A. Feirer, Woodworking for Industry, pp. 400-418. 

B. Dahl and Wilson, Cabinetmaking and Millwork, pp. 222-239. 

D. Seigele, Cabinets and Built-Ins, pp. 14-18, 80-88, 93-100. 
Questions: 

True-False 
aor Directions: The following statements are either true or false. If 
“7 the statement is true, draw a circle around the letter "T.“ If it is 

false, drzw a circle around the letter "F." 
T F 1. The top of a cabinet is usually constructed in only one way. 
T F 2. A skeleton frame uSually consists of stiles and rails only. 


T F 3. The edge of an open shelf may be faced with material of the 
same type as the exterior. 


T F 4. The finish thickness of a face frame is made the same 
thickness as the doors which fit in it. 


T F 5. Cabinetmakers, in some parts of the country, refer to all 
paneled or flush cabinet doors as china closet doors. 


Samu aga sy . 


The correct order of listing drawer dimensions is width, 
height, and depth. 


Square sticking refers to sash or frame stock cut in square 
or rectangular cross-section with no decorative edge cuts. 


A drawer kicker is used to Prevent a drawer from being 
pulled out too far. 


Before constructing a aook fora cabinet it is - important to 
determine what type of hinge to use. 


Butt hinges tend to be rather plain with not much eye appeal 
and therefore are not used much for fine construction. 


Surface hinges are. easier to use on flush doors than butt 
hinges. 


If an opening for a flush door is not equares it must be 
corrected before the door is cut. 


The hinge side of a flush door is usually cut at a slight 
bevel so that the door will open and close without striking 
the frame. 

A lip door is easier to fit than a flush door. 


Semi-concealed hinges are good to use on lip doors made from 
plywood. 


Sliding doors shovld always have purchased tracks to run on. 
Doors should usually be hung with at least three hinges. 


The simplest drawer utilizes a dovetail joint to fasten the 
front to the sides. 


The drawer-corner joint is not too strong but is easy to 
make. 


If a center guide and runner are used for a drawer, the 
bottom of the drawer should not be any higher than 1/4" 
from the bottom of the sides. 


The bottom of a @rawer should not be glued into the grooves. 
If a side guide and runner are used for a drawer, the groove 
on the side of the drawer should be below center in order to 
best support the weight that may be put into the drawer. 


The best drawer guide to use is the center drawer guide and 
runner. 


iil i 


F 24. When using the center guide and runner, the drawer can be 
prevented from being pulled out too far if the runner open- 
ing is not extended through the back of the drawer. 


T F 25. The gu3de and runner of a drawer should never be painted or 
finishe a. 


Tf F 26. Complicated cabinets should be assembled in stages. 


A cab:.net should be clamped up temporarily without fasteners 


or glue to see if it will assemble properly before fastening 
permanently. 


ee ee mee Famers on ETE 
: . 


T F 28. A door that is closed and has concealed hinges will not 
reveal any portion of the hinges. 


fT F 29. When using commercial roller guides for drawers, the commer~ 
cial guides come in one piece and the bottom edges of the 
drawer sides ride on the guides. 


f F 30. A cabinet that is to be hung on the wall must have a back 
in order to hang it. 


31. Cabinet work today is still done almost entirely by hand 
and requires exceptional skill with hand tools. 


T F 32. A soffit can be constructed after the cabinets have been 
hung. 


T F 33. Drawer bumpers are added to the drawers to prevent the lip 
from cracking or breaking. 
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T F 34. The primary purpose of a cabinet should never be to conceal 
other constructions. 


T F 35. Lazy susan or revolving shelves can be placed directly 
above one anoti -r and supported on the sides. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. A cabinet end is sometimes called a(an) if it is 
covered, or a(an) or side if it is exposed. 


2. If a paneled end is bett jointed to the face frame, the front 
stile is made than the back stile to compensate 
for the thickness of the face frame. 


3. Dividers of solid glued-up stock placed between shelves are known 
as or ° 
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14. 
15. 


The bottom shelf of a cabinet is supported in the center by 


Shelves can be fitted into a cabinet so that ehey are either 
or . . 


Cupboard door and sash dimensions are listed, in order, as 
eo aN tw 


Drawers ure usually classified as _ front or 
front. 


inch in height and 


A drawer shouid have a clearance of 
. inch in width. 


The cheapest type of drawer will probably have the sides fastened 


to the front by means of a joint. 


A butt hinge must be mortised in and réquires that a 
be cut in both the door and the frame. 


A drop door will function best when a | | hinge is 
used, 


When space is limited, doors are commonly used. 
When cutting grooves to install sliding doors, the 

groove should be cut twice as deep as the so that 
the doors can be removed. 

A gain is the opening made for a = 

A dropleaf.-.table joint is sometimes called a joint. 


Multiple-Choice 


Directions: In the space at the. left of each statement, write the 


letter of the item which will provide the correct answer to complete 
the statement. 


1. A pre-assembled unit which forms the opening into which 
doors are fitted is called a (A). face frame; (B) carcass; 
(C) cabirnet-.case;- (D) cupboard sash. 


26 Drawer ‘pottous should ‘be cut to allow a eteseunee in the 


grooves of the drawer sides of (A) 1/8"; (B) ase 


(C)- 1/32": (D} none. 
3. The depth of a drawer should be less than. the depth from 


7 the face to back of the case by (A) 1/16"; {B) 1/4"; 


(C) 1/2"; (D) 1". 
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If a decor binds on the hinge side when using butt hinges it 
requires (A) a deeper gain; (B) the position of the hinge 

to be shanged; (C) a piece of material glued under the hinge; 
(D) a »evel cut on the hinge side of the door. 


5 


From ¢ rooves for the drawer bottom to the bottom edge of the 
drawe::, there should be at least {(A) 1/16; (B) 1/8: (c) 1/4; 
(D) 1/2 inch. 


eee 


Listing 


Directions: Liit the items called for in each of the following. 
Select your answers carefully. 


i. The purposes of the skeleton: frame are: 
(a) | 
(B) 
(Cc) 


i 2. Methods used to guide a drawer as it slides include: 
(A) 
(B) 
(C) 
(D) 


The four most common joints for fastening the front of a drawer to 
the sides are: 


(a) — «) 
, (B) (D) 
4. List three methods of installing tops to tables. 
(A) 
(B) 
(Cc) 
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5. List four ways of installing shelves. 
(A) (C) 
(B) (D) 
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FURNITURE MANUFACTURING 


There are some who consider furniture manufacturing as part of | 
cabinetmaking and there are others who do not. In a sense, it is 
quite similar to the making of cabinets, utilizing the same types of 
joints, layout, finishing, etc. There are, however, some differences, 
particularly in mass production shops. It should be noted that the 
general procedure is much the same in either mass production or small 
job shop production. : 


This unit will give you an opportunity to study furniture 
manufacturing in a limited sense, particularly from the large anaae 
trial standpoint. 


Assignment: . 


1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment by 


Reference: 


_A. Feirer, Woodworking for Industry, pp. 425-443. 


Questions: 
True-False 


Directions: The following statements are either true or false. If. 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter “F." 


{ F 1. Machines used in industry for furniture making are larger 
_and faster than those found in schools but they perform 
the same operations. 


LT: 2. The double planer and surfacer combines the operations of 
the power jointer and the planer and trues up all four 
sides of a board in one operation. 


F 3. A single-end tenoner will only cut tenons. 

F 4. A double-end tenoner is capable of maKing many different 
types of cuts and on both ends of the board. at the same 
time. 


T F 5. Some automatic lathes will do everything except load the 
machine. 


T F 6. The double-spindle shaper has two cutters rotating in 
opposite directions. 
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T F 7. Automatic shapers are used primarily for custom work and 
therefore are not too important in furniture production 
work. 


tT F 8. A gang borer is a machine that bores several holes, one 
after the other, automatically. 


tT F 9. Drum sanders have a single large disk against which the 
ends of ivards are sanded. 


T F 10, The furniture designer of oday relies entirely on his own 
creativity for his designs. 


T F dl. As a last step in the design of a piece of furniture, the 
designer makes a full-size working drawing. 


T F 12. Cabinetmakers who work on experimental models must also 
make their own jigs and fixtu~es. 


T F 13. A cample must always be made before the final product is 
produced. 


T F 14. The length of time from the purchas. of the lumber to the 
making of it into furnicure is normally about one month. 


" F 15. Most furniture manufacturers make their own lumber-core 
plywood. 


T F 16. Core stock for inner layers of plywood is usually made from 
Cheaper woods. 


T F 17. Structural parts of furniture such as legs and arm” are made 
of solid stock rather than plywood. 


+) 
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18. Only about 60% of lumber is finally usable in the finished 
furniture. 


T F 19. With the advent of new and better machines, skilled hand 
work is not necessary any more except to operate the 
machines. 


T F 20. Even with new machines, i and sanding of furniture is still 
required. 


T F 21. Most commercial furniture is finished with varnish. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. Boards that have been run through the double planer should be 
perfectly and uniformly ‘ 


2. The molding methine or sticker is a variation of the : 
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‘proposed design. 


Boring. machines are commonly used to hore holes at 
work. 


A coat of adhesive may be applied to wood surfaces by means of 


The designer's first step in the aeegai designing of a new piece 
or line of furniture is to make several ‘ie. 


view drawing of the 


An elevation is usually the 
The moisture content of raw lumber should range ‘from 
to. / per cent just before processing. 


The cutting of lumber to rough length in a factory is called 


* 


Although machines now do much of the work in furniture construc- 
tion, skilled hand woodworkers are still needed for 
and . 


Rubbing is handwork that takes eer cursed” the 
operations. 


Listing 


Directions: List the items called for in each of the following. 


Select your. answers carefully. 


1, 


Wood used in manufacturing, especially furniture manucactucing, 
must be carefully checked regarding its variable features. These 
ares 

(A). - (C) 
(B) (D) 
List three operations the gang rip saw will do. 
(a) | (c) 
(B) 


The process route sheet is prepared by the engi heersng department 
and contains such items as: 


(A) | | (E) 
(B) (F) 
(c) in : (G) 
(D) (H) 


i 
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FINISHING PROCEDURES 


The finishing of cabinets and other items is extremely important 
to all cabinetmakers. An excellent finish can, in some instances, 
cover up some flaws in the workmanship of a mediocre cabinetmaker. It 
can also complete a high quality product of the expert craftsman. 


It may be that the cabinetmaker is not required to do the 
finishing. However, a good cabinetmaker should be ready to pertorm 
this duty if need be. 


Finishing can be divided into two phases = preparation for 
finish and application of the finish. One is as important as the 
other and they both require skill and hard work. In this unit you 
will learn what materials are used in the preparation for finishing 
and how to properly prepare surfaces for finishing. Further, you 
will study different kinds »f finishes and the techniques involved in 
their application. 


Assignment: 


l. Read the reference listed below. 
2. Answer the questions below and turn in this assignment by 


Reference: 


A. Feirer, Woodworking for Industry, pp. 367-372, 576-591, 
596-597, 598-610. 


Questions: 

True=-False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 
PF 1. Flint is considerably harder than quartz. 


T F 2. Paper backing for abrasives comes in different weights. 


T F 3. A grit size of 120 in regard to garnet paper would be very 
coarse. 


T F 4. Paper and cloth are sometimes used together as backing for 
abrasives. ; 


T F 5. Mesh number and grit sizes are one and the same. 


T F 6. The Irger the number designation on abrasives, the finer 
the grit. 
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16. 
17. 
18. 


19. 


20. 
21. 
22. 


23. 


24. 


25. 


26. 
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The very fine grade of abrasive should be used just before 
staining and sealing. : 


2/0 is a finer abrasive than 3. 
1/0 and 0 indicate the same grit size of abrasive. 
Sheet abrasives come only in the 9" x 11" size... 


To do finish sanding with a portable sander a 2/0 to 5/0 


‘ abrasive: should be used for most hardwoods. 


subeaces that are to be giued should not be sanded.. 


Since pencil marks are liable to go into the wood some- 


-what, a coarse abrasive should be used to sand them off. 


‘The sanding of curved or irregular eet acer must still be - 


done largely by hand. 


An abrasive with a cloth backing is best for eatved or 
irregular surfaces. 


Extra sanding must be done to adequately prepare wood when 
a clear or natural finish is applied. 


A new brush should be broken in befcre using by soaking in 
a solvent for a period of time. 


Rollers commonly used to apply paint may also be used to 


‘apply such finishes as shellac and lacquer. 


Most industrial finishes are applied with a brush. 


Forty per cent of all furniture items is finished with a 
sprayed-lacquer finish.- 


External mix refers to the mixing of air and fluid outside 
the gun. 


Spraying in a spray booth with proper ventilation will 
eliminate the need to wear a respirator. 


There are various types of nozzles for spray guns that need 


to be used if different spray patterns are desired. 


A spray gun should always be kept at right angles to the 


surface being sprayed. 
Spray strokes should aiways be horizontal. 


Once the spraying has been started, the trigger of the gun: 


should not be released until the surface has been completely 


sprayed. 
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30. 
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39. 
40. 
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42. 
43. 
44, 


45. 
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If the holes become clogged in the cap of the spray gun, 
they should be cleaned with a toothpick. 


There are some woods that take paint better than others. 


Enamel will produce more of a gloss finish than a latex 
paint. 


Plywood will usually require three coats of paint for good 
protection. 


Applying a gooc finish generally will not serve to cover up 
mistakes. 


When preparing the wood for finishing, ali of the excess 
glue should be sanded off. 


Small dents in wood can be removed by putting water on the 
dented area and allowing it to dry. 


Open-grained wood should be scraped before sanding. 
Mineral spirits serves the same purposes as turpentine. 
Pumice comes in just one grade. 

Rottenstone is a finer abrasive than pumice. 

Oxalic~acid crystals will do an excellent job of bleaching 
and, although difficuit to use, are far superior to any 


other materials. 


There are availabie now finishes that can be appited with 
a cloth. 


Most industrial finishing is done with a stain having 
naphtha and turpentine as its solvent base. 


~». washcoat of shellac serves as a good sealer for many 
stains. 


Mahogany is a wood that requires a paste filler. 
Lacquer can be either sprayed or brushed on. 


It is extremely difficult to obtain an outstanding finish 
on plywood. 


To obtain a high-gloss paint finish, a second coat 
consisting of equal parts of undercoat and high-gloss 
enamel should be used. 
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7 Completion 


: Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. The abrasive that is reddish-brown in color is ‘. 


Bi 2. Flint and i call are seuereryy used for sanding 


-_ 


3. Abrasives that also work wall on metal are 
and ‘ 


4. Drum sanding and spindle sanding each involve the use of abrasive 
‘Sheets mounted on . ce ee 


S- When hand sanding one should always sand the grain. 


6. One shovld sand only in one direction when sanding: 


eum” 


7. Furniture finishing in large factories is broken down into a 
series of jobs including the preparation of surfaces, : ’ 


2 Z , and rubbing. 


S. Knots in wood should be soeared with . . before apply- 
ing the paint. Som et 


9. °° The bristles of brushes that have been used. and eisanea should be 
covered with : ‘before storing. 


10. The air pressure delivered to the spray gun is reduced to the 
' ‘proper ‘pressure by. a or regulator. | 


ll. When spraying, the spray gun should be kept about to 
inches from the work.. rae 


12. When spray painting, the are always done first. 


13. The most popular interior paints are paints. 


14, In painting cabinets or other interior work all .- 
should be removed or covered with masking tape. 


15. The solvent for shellac is s 


16. The main disadvantage in using water stains is that they 
the wood and the grain. 


17. Paste wood filler should be applied with a a ° 
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Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


_ 1. In most woodworking plants sanding of the product and its finishes 
a is classified in three ways: 


(A) 
; (B) 
(c) 


‘ 2. Three things that you should be familiar with concerning coated 
S43 abrasives are: 


- (a) 
(B) 


3. List the five kinds of materials used for abrasives and indicate 
if they are natural minerals, or man-made (synthetic). 


(c) 


{A) 
_ Oe 
LG (c) 
| (D) 
(E) 
4. The four common backings for abrasives are: 
(A) (Cc) 
(B) (D) 
5. Five different types of bonds for abrasives are: 
(A) (D) 
(B) \E) 
(Cc) 


6. Four kinds of sanding in relation to grit size are: 
(A) (c) 
(B) (D) 


Abrasives come in the following forms: 


(A) - (Cc) 
: (B) (D) 
i Four things to consider when selecting an abrasive are: 
: (a) 
f (B) 
1 (c) 
I (D) | 
| | 9. aay four materials that can be used to fill nail holes, cracks, 
; etc. ae 
| (A) (c) 
a (B) (D) _ : 
| it. sige three purposes of aehebae ing: a 
Pay se: 
; | (By __ 
i (c) _ _ 
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DOORS, WINDOWS, AND SASH CONSTRUCTION 


Doors and windows have an important place in all buildings al- 
though modern ventilation systems have reduced somewhat tae importance 
of windows. Mass production methods have also created a standardiza- 
tion of door designs and have reduced the large varieties formerly 
available. 


It, however, is still important that proper doors and windows be 
installed and that they perform their intended function properly. 
Considerable skill and knowledge is required to adequately construct 
and install doors and windows, especially those custom ordered. 


In this assignment. you will have the opportunity to learn the 
names Of the various parts of doors and windows, the different types 
of doors and windows, and some of the procedures necessary to construct 
them. 


Assignment: 
lL. Read the references listed below. 


2. Answer the guestions below and turn in this assignment by 


References: 


A. Feirer, Woodworking for Industry, pp. 528-537. 
B. Dahl and Wilson, Cabinetmaking and Millwork, pp. 247-287. 


Questions: 

True-False 
Directions: The following statements are either true or false. If. 
the statement is true, draw a circle around the letter "%T.“ If it is 
false, draw a circle around the letter "F,." 


T F 1. The cost of specially designed or odd size doors is only 
slightly more than for standard construction. 


T F 2. A “standard” door design is standard throughout the cabinet- 
making industry. 


T F #3. Door dimensions are listed in order as: width, height, and 
thickness. 


T F 4. A diagonal line drawn between two numbers of a door listing 
indicates a separation of feet and inches. 


T F 5. A detail drawing usvally accompanies an ordex for special 
or odd size doors. 
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14. 


i5. 
16. 


17. 


is. 
19. 


20. 
21. 
22. 
23. 


24. 


On standard doors, the mortise is centered, and the molded 
reveal is the same on both sides. 


Solid hardwood doors are expensive but are the most desir- 


_ able and practical. 


A hollow core door is not as durabie as a solid core door. 


No light should pass through the crack between two doors 
hinged to the same frame. 


A door-standards catalog is available outlining the require- 
ments for materials, workmanship and construction. 


The louver door is used where ventilation is desired. 


The major difference between interior and exterior doors 
is in the thickness. 


The overait dimensions of sash aid windows are based only 


- On even sizes of glass. 


The thickness dimension of sash is always given before the 
width. 


The number of lights specified for a pair of casement 
windows refers to the number in one window. 


Horns are trimmed off just before assembly. 


‘The height of casement windows in pairs should usually be 


one and one half times the height of standard windows. 
Hardwood sash are usually veneered. 


Manufacturers of windows and sash who do not belong to 
lumber associations often follow traditional methods of 
construction which ‘vary eope ere ane from those ef the 
associations. 


Both Eastern and Western standards specify that the width . 
of a window or sash be even to the inch in size. 


The height of the Eastern Standard window is based on even= 
inch glass sizes. 


The height of the Western Standard window is based on 
odd-inch size glass. 


Western Standard provides for either dowel or mortise-and- 
tenon construction. 


Awning type windows and jalousie windows both open in much 
the same manner. 
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T F 25. The wood double-hung window is still the most commonly used 


window. 


Completion 


Directions: Fill in the biank(s) in each statement with the word(s) 


required to complete the sentence correctly. 


Le 


2. 


2. 


13. 


14. 
15. 


16. 


Doors are classified by the manufacturer according to 
and the problems of ° 


The width and height of doors are listed in units of 
and ° 


Stiles and rails of a door may be made of either 
or ; stock. 


Door panels may be made of | or stock. 


The length of the mortise is determined by the of 
the rail. 


To prevent cutting into a dowel when fitting a door, the outside 
dowel should be placed no closer than 
from the outside edge of the rail. 


A door in which the two faces form a flat surface is called a 


Of particular importance in door layout is the direction of 


One type of face mark resembles the figure with the 
tail pointing to and ending at the ° 


Glazed doors are doors that utilize é 


Doors which receive panes of glass must have the inside edges of 
the stiles and rails ° 


Doors which are not standard in design are called 
doors. 


Many leading woodwork manufacturers belong to the 
Association (USA). 


Interior doors are usually inches thick. 


Main entrance doors should not be less than feet 
inches high. 


Glass used for normal window purposes is usually 
strength quality. 
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D.S.A. is the designation for strength 
quality glass. 


EFastern standards call for a inch depth rabbet on stock 


sash. 


In sash layout the mortise is usually cut in the 
and the tenon is cut on the ° 


Lugs are used to the sash of a double-hung window. 


The most common wood for sash throughout the United States is 


° 


The standards published by the National Woodwork Manufacturers 


Association are referred to as 
and those published by the Southern California Lumber Dealers 


Association as - 


. Multiple-Choice 


Directions: In the space at the left of each statement, write the 


letter of the item which will provide the correct answer to complete 
the statement. 


1. A door design -not ordinarily carried in stock but for which 
designs are readily available would be considered as 
(A) standard size; (B) standard design; (C) special design; 
(D) stock size. 


2, Doors of a particular size and design which are carried in 
“ stock are (A) standard design; (B) standard size; e stock 
size; (D) detail design. , 


3. A door which is I 1/2 inches thick would require dowels 


with a diameter of (A) 1/8": (B) 1/4"; (Cc) 3/8": (D) 1/2”. 


4. The overall size of a double-hung window with two 20" x 20" 


lights is (A) 1*8" x 1'8"; (B) 2'O" x 3°10"; (c) 2°00" x 4'0"; 


(D) 2°4" x 4'2", 
S. The size of the glass opening in a sash should be (A) the 


same as; (B) 1/16" Larger than; (C) 1/8" larger than; » 


(D) 1/16" smaller than; the glass. 


6. Lumber is selected for sash and windows primarily because 
of its {A) toughness; (B) ease of working; (C) availability; 
(D) appearance. 
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Listing 


Directions: List the item called for in each of the following. 
Select your answers carefully. 


i. 


The following information is necessary when listing doors: 
(A) (F) 
(B) (F) 
(C) (G) 
(D) (8) 


A door consists basically of: 

(A) (C) 
(B) 

Face marking is used to: 

(A) 

(B) 

(c) 

(D) 


Light is prevented from passing through the crack between match- 
ing doors by using either: 


(A) (B) 


List four styles of doors common for both interior and exterior © 
doors. . 


(A) (Cc) 
(B) (D) 


List five types of windows found in homes. 
(A) (D) 

(B) (E) 

(C) 


7. Significant differences between the two accepted standards of 
construction for Goubie=-hung windows include: 


(A) = 


Matching 


t 
| . 
ne | Directions: In the left hand colum is a list of terms. The right 
hand column contains descriptive phrases sr synonymous terms. Match 
the descriptions to the terms ty placing the letter of the description 
in -the blank at the left of the appropriate term. 


Group I 
1. muntin A. outside vertical member of a door 


2. yrail B. inside full length horizontal 
member 
3. sticking 
C. inside full length vertical 
4. stile member 


5. panel D. short, light member, running 
- @ither vertically or horizontally 
6. opening eas 
£. light member extending through 


7. tmullion glazed openings 
8. raised panel F. portion of filled space between 
stiles, rails, or muntins. 

9. har 

G. thick panel with shaped edges 
10. £ace 

H. offset measurement from panel 
dl. reveal ‘ gurface to stile or rail face 


I. pane of glass cr its opening 
J. exposed surface of a door member 
K. molded edge of a stile or rail 


L. size of the frame into which a 
door or window is to be fitted 


Group 


Seeeeeeen 


12. 


edge strip 
rabbet 

spline 
finished size 
core 

planted molding 
haunch 

raised molding 
face ggeneer 
relish 

backing 


ripping size 


tei ed armen fetta yg ~ 3 28 eS ae PL 
AP OER Sitges pete 
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a rectangular cut made in the 
face or edge of a board to receive 
another member 


base Or center of a veneered piece 
of stock 


layer of veneer next to the core 


exposed finish layer of veneer on 
face of plywood 


exposed layer of veneer on the 
back of plywood 


Piece of finished material glued 
to edges of core of plywood 


separate piece of molding fastened 
in place after a door is assembled 


planted molding flush with face 
Of stile or rail 


planted molding projecting above 
face of stile or rail 


strip of wood fitted into opposed 
grooves of two pieces of wood to 
be joined 


part of tenon cut out to form 
a haunch 


shoulder formed by relishing a 
tenon 


rough-ripped width of stock be~ 
fore milling and sizing 


over-all dimension of finished 
stock 


eet eee ree eC eee mee 
ere: 
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Group ILI 


1. plain vail. winasw A. pane cf glass or an opening: for 
a pane of glass 
: 2. face puctying 


B. application of putty in a rabbet 
casement sash before the glass is set 


4, double hung window €. filling the rabbet with putty 
to make an exterior water-tight 


ae ne ee er ee ee fae Sr 


eee Oe )|6Gaazed sash joint 

enema, Oo Light D. forcing putty between the glass 
and the rabbet to fill voids due 

ww fe ‘teansom sash to unevenness of the glass 

weeer, G+ back puttying E. two sash made to slide vertically 
and separated by a parting stop 

rae 9. open sash a or bead 

ear, TOs ©=6“DeGdILNg F. same as (E) above but without a 


parting stop 


G. a single sash made to fili an 
opening over a door or window 


H. one or more sashes made to £131 an 
opening and to swing in or out 


I. casement sash extending to door 
height, usually hinged in pairs 


J. sash frame in which glass has 
not been installed 


Ke sash frame in which glass has 
been installed 


POAT U recente amrerce cemenne inenren es ner eee ae eee 
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Assignment Covering 
Sheet No. 18 Units 175-180 


SASH, TRIM, AND FRAMES 


Each wail opening in a building presents an individual probiem 
concerning its finish construction and the factors involved in its 
layout. The opening must be considered with such features as the 
overall exterior construction and placement of other openings if it is 
in an exterior wall. Interior decor and the trim of related rooms or 
areas must be considered for openings through inside walis. 


A new building is designed and constructed with these censider- 7 
ations in mind but when rooms or entire buildings are being rebuilt, :* 
the original structure limits, to a certain extent, the type of frame 
and trim to be used. 


In this assignment you will have an opportunity to learn the 
names and functions of the more commonly used frame and sash parts, 
the manner in which they are combined and used, and the basic 
principles of molding design. 


Assignment: 


i. Read the references listed below, 
2. Answer the questions below and turn in this assignment 
by ° 


References: 


A. Feirer, Woodworking For Industsy, p. 553 
8B. Dahl and Wilson, Cabinetmaking and Miliwork, pp. 288~218. 


ae Questions: 


Coan 
wag A 


True-False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F," 


T F 1. Mullions separate the openings vertically in all mulitiple- 
opening frames. 


7 PF 2. The head jamb is usually the same width as the side jamb. 


T F 3. The term “jamb" may refer to the entire side assembly of 
a window frame. 


fT F 4, The groove in a drip cap serves only as a decorative feature. 


tT F 5. Where is considerable difference between sash jambs and 
door jambs. 
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fT F 
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T F 
T F 
. F 
tT F 
T F 
tf F 
Tf F 
T F 
fT F 


6. Exterior doors on all buildings swing out to permit quick 
opening in an emergency. 


7. The transom bar is always a single solid piece of stock. 


8. Both cdges of a window sill are beveled bes Bere. them 
' parallel to the edge of the jamb. 


9. An-interior door aeusiiy has no sill. 
10. Horns on sills must always be trimmed to finish frame size. 
11. Coil spring sash balances are used to reinforce sash weights. 


12. Trim refers to decorative and finish woodwork applied both 
to the interior and exterior of a building. 


13. Modern molding designs are based on traditional types of 
Roman and Greek architecture. 


14. Standing trim refers to trim items used in a vertical 
position. 


15. Base, baseboard, and mop board all refer to the same thing. 
16. Running trim is ordinarily ordered in linear amounts. 

17. Ceiling molding is not used much in modern homes. 

18. The corners of baseboard are always mitered. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


i. 
2. 


3 
4, 


= 


A frame with one opening is called a frame. 


Archway or cased opening frames are used for openings in 
partition walls that will not have ‘e 


Jambs form the and _ _ o£ the frame. 


Outside casings are either inch{es) or inch (es) 
thick. 


The rabbect for a door or sash is made 1/16" to 1/8" 
than the thickness o£ the door or sash. 


A window sill is usually stoped to permit ee es 


A tyDical dcor sill has a pitch of inches to 12 inches. 


\ 


ll. 


12. 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1 


—* 


Stock window frames sold wholesale by the members of the 
National Woodwork Manufacturers Association are designed for 


constxuction, 


The extra stock extending. beyond the sil} and head of a jamb 
is Salled the ° 


The width of a frame is measured between the of 
Plain jambs and between the of rabbeted jambs. 


A plain inside door frame consists simply of two 
and a £ 


Split frame construction is used to accommodate walls of 


Moldings get their names from their or their 


Cornice mold refers to moldings used for cornices. 


Interior trim is classified as either trim or 
trim. 


A solid or built-up projection which appears to be supporting 
weight but is primarily decorative is called a 


Interior trim might also be referred to as .---- ° 
Base molding consists of a and a 


Listing 


Frames may be classed as: 

(A) (c) 

(B) 

Frane design is determined by factors such as: 
(A) t—C“ié(Y) 
(B) (E) 
OG ss ee — ee, ND 
The basic parts of a single-opening frame are: 


(A) i AB) i es AE) 
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4. The width of a ‘jamb is determined by: 
(A) 
(B) 
(Cc) 
(D) 
(E) 
5. Two advantages of horns are; 
i (A) 
f (B) 
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‘Matching 


hand column contains descriptive phrases or synonymous terms. 


i : F 
1 Directions: In the left hand column is a list of items. The right 
Match the descriptions to the terms by placing the letter of the 


description in the blank at the left of the appropriate term. | 


j 
1 
-' __s:i1w )=s parting stop A. forms one side of the sash 
groove 
2. Grip cap 
B. pulley stile against which the 
3. outside casing sash is fitted 
+ ____—s« &,_~—s stucco mold C. separates the top and bottom 
ae . sash 
< : 5. sill 
-\ D. outside trim used with a framed 
| 6. blind stop wall covered with lath and 
plaster. ; 
7. brick mold 


E. used to finish a frame set in 
a concrete, brick, or brick 
veneer-wall 


F. head jamp for the lower of two 
openings 


G. encloses the space between the 
jambs and the framed wall 


H. prevents seepage into the wall 


. I. horizontal bottom member of a 
sash, door,:-or window frame 


| ATR oe et te A ee > ee - ES 
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Assignment Covering 
Sheet No. 19 Units 181-185 


FASTEXTERS AND HARDUARE 


There are many different kinds of fasteners used in cabinetmaking. 
Although some have very specific uses, most oi them can be used for 
many different situations. ‘ne selection of the proper fastener for 


the particular situation is the responsibility of the cabinetmaker. 


Hardwakée also comes in a large variety of styles and sizes and 
it is important for the cabinetmaker to select the proper hardware 
and to install it correctly so that- the cabinet functions easily and 
properly. The hardware should also add to the appearance of the cabinet. 


In this assignment you will have an opportunity to learn the 
names of some of the more common fasteners and the types of hardware 
used in cabinetmakir:-, You will also have an opportunity to learn the 
uses and limitations of these items and how the use of each depends 
upon the type and quality of construction. 


Assignment: 


l. Reac the reierences listed below. 
2. Answer the questions below and turn in this assignment 


a ee 


References: 

A. Feirer, Woodworking For Industry, pp. 336-355, 378-387. 

B. Dahl and Wilson, Cabinetmaking and Millwork, pp. 215-221. 

C. Towers, Cabinetmaker’s Manual, pp. 145-152, 436-442. 
Ovestions: 

True-Faise 

Directions: The following statements are eicner true or false. If 
the statement is true, draw a circle around the letter "f." If it 


is false, draw a circle around the letter "F," 


, F 1. In cabinetwork the nail should not be driven flush with the 
surface with just the hammer. 


T £ 2. Stationary nailing machines require specially designed nails. 


A 10e€ nail is smaller than a 6d nail. 


3 
Fy 
WwW 
¢ 


~ F 4, A 10d common nail is larger in diameter than a 10d 
finishing nail. 


~ PF 5. I£ nails are driven at a slight angle they will have greater 
holding power. 
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- 24. 


In selecting nails for fastening where there is a likelihood 
of splitting the wood, choose the smallest diameter that is 
suitable for the job. 


Holding power and the possibility of splitting both increase 
with the diameter of the nail, 


A sharp, taper-pointed nail will tend to cause less split- 


-ting than a blunt-pointed nail. 


A pre-bored hole for a nail shovld be ee larger than 
the shank of the nail. 


If a nail bends you should first try to ae it since 
pulling it out will tend to leave a large hole. 


_ Casing nails are heavier than finishing nails. 


Nails are purchased by the. gross, 

A 6 gauge wool screw is. larger than a 4 gauge wood screw. 
Different size screws require different size screwdrivers. 
The length of all wood screws includes the head.- 

A 1 1/2 inch wood screw is available in gauges from 6 to 18. 
The head of a screw should never be hammered into a hole. 

A Phillips head screw requires a special screwdriver. 


Steel screws should not be used where corrosive action might 
occur. 


Screws ar: available in at least a dozen different finishes. 
A lag screw is secured with a wrench. 

The size of the hole for a bolt is not too important as 
long as it isn‘t larger than the bolt head nor smaller 

than the body of the bolt. 

Bolts are used where great holding strength is required. 
One advantage of molly bolts over toggle bolts is that 

the supported material can be removed and replaced without 
the loss of the anchor. 


Most of the hardware t? xt is availabie can be obtained 
in the hardware stores. 


Semi~concealed loose pin hinges are good to use on flush 
Plywood doors. 
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‘tT F 27. Piano hinges come in a large variety of lengths. 
T F 28. Magnetic catches are quite popular for kitchen cabinets. 
T F 29. Roller catches work better than friction catches. 
fT F 30. The cabinetmaker usually iustalic the hardware on all types 
of cabinets. 
f %¥F 31. Heavy window glass or Crystal Sheet is similar in quality 
to plate glass but lighter in weight. 
T FP 32. Distortion of vision is a problem with polished Plate glass. 
fT F 33. Mirrors can be made from any quality aieeis 
T F 34. Crystal mirrors are first Guariey wivtokes 
fT F 35. Shock mirrors are made to withstand high impact. ° 
T F 36. Metal fasteners are often used in joining parts of wood 


products of low quality. 


fT F 37. The size designation of a nail is believed to have come 
from the price paid by the English for 100 nails. 


T F 38. Wire brads are of finer gauge wire and usually orcs 
than ordinary nails. 


Completion 


Directions: Fill in the blank(s) in each statement with the moras} 
required to complete the sentence correctly. 


4 1. The tool used to sink the heads of nails below the surface of 
the wood is called a ° 


: 2. General purpose nails are made of either 
’ or ‘ 


; 3. The letter "d" in nail designations means é 


4, The nail designation (2€, 4d, etc.) represents the 
of the nail. 


5. The two common methods of nailing are 
and ° 


6. A Phillips head screw night also be called a 
head. 


i : 7. Two holes needed for pre-boering for screws are the 
hole and the _. hole. 
| 


{ 

16, 
{ 

17. 
18. 
19, 
20, 
21. 
22. 


23. 
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Screws are standardized according to 
and ° 


3 


Two common types of miter joint fasteners are 
and . 


The standard glazing quality glass is grade ° 


gar pols sheet glass is a result of one surface of the glass 
eing 


Plate glass has both surfaces and 


Standard plate glass is inch(es) thick with slight vari- 
ations, 


The quality of a mirror is governed by .the of 
Reeds 


pete quality mirrors are Reds, from a top grade of 
glass. 


When hinges have a slight offset to permit the leaves to come 
close posknee they are said to be ° 


Hinges that are very good for cabinets without frames are 
hinges. 


A catch that will hold one side of a double doe closed while the 
other is pulled open is called a catch. 


Common nail sizes range from = to 


re 


Wire brads are used in = rte work and for 
fastening ; . : 


Escutcheon pins are usually made of __- in lengths 
from inches to inches. 


Wood will not split as easily when screws are driven if a 
is made. 


The parts of a hinge include the Cis 
and ° 


Directions: In the space at the left of each statement, write the 
letter of the =tem which will provide the correct answer to complete 
the statement. 


1. Nails ideal for most cabinetwork would be (A) casing; 
(B) box; (C) finishing: (D) common. 
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—— 2. For toensiling the angle of the nail should be abont 
jp 10; 4“) B5s (C} 30: (DB) 45 degrees. 


3. The range af the guage af wood screws is (A) 0 to 24; 
(2) @ to 15s (C} 2 ta 60: {(D) 5 to 30. 


& & number 22 gauge wood screw would be (A) .286: (B) .346; 
(c} .350; (D} .436 inches in diameter. 


3. A& proveriy selected screw will project into the second 
Pert about (4) one-fourth: (B) one-third: (C) one-half; 
(>) two-thirds its length. 

@. Which of the following wall fasteners would not be used on 
solid mesomry walls? (A) rawl plug: (B) molly bolt; 
(c} anchor bolt; {D) lead shield. 


7. Most clear windew glass is produced in (A) AA quality; 
(2) & quakity: (€C)} B quality: (2B) C quality. 


&. Tecks are used primarily (A) where holding power is 
necessary; (B} where they can be covered; (C) for 
fastening light hardwere: (D) in upholstery work. 

9. Doauhle pointed U-shaped fasteners are called (A) tacks; 


(&) escutcheom pins: (C) staples; (D) corrugated 
festeners. 


Listing 


Directtoms: Rist the ttems called for in each of the following. 
Select your enmswers carefully. 


E. Generel purpose méeils include: 
rr (9 
aa 09) 

Zz. List five types of mails commonly used in cabinetmaking. 
@poti‘( CG) CC 
(BB sé) 

(c} 


=. Commor iced shaves of screws are: 


(Z) (c) 


(=} 
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10. 


Materials that screws might be made of include: 
(A) (D) 
(B) (E) 
(c) 
Four things that a screw-mate drill countersink will do are: 
(A) 
(B) 
(C) 
(D) 
List four types of heavy screws and bolts. 
(A) (Cc) 

(B) (D) 


List four types of hinges. 

(A) (Cc) 

(B) (D) 

List the five common kinds of door catches. 
(A) (DD) 

(B) (E) 

(c) 

Cabinet hardware includes items such as: 

@ oe) | (E) 
(BY 2 "(DY 


Hinges are available in several styles including: 
(AY (CL) 
AB oD} 


one AK 


11. 
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Hinges are available in several finishes includeing: 


(A) (E) 
(B) (F) 
(Cc) | (G) 
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Assignment Covering 
Sheet No, 20 Units 186-189 


ADHESIVES 


The Egyptians used glue as an adhesive thousands of years ago. 
Museums tcday contain cabinets made by the ancient Greeks and Romans 
with the glue joints still intact and hoiding. Only a few types of 
glues were available in those days; today many types of edhesives are 
available with many recer.t developments creating new possibilities 
for the cabinetmaker. 


Although the many new developments in the field of adhesives 
have aided the work of the cabinetmaker, they have also required that 
the cabinetmaker have a knowledge of these various adhesives in order 
to properly perform his work. He needs to know the correct adhesive 
to use for a particular situation, the conditions that will ensure 
proper gluing, and the procedure for gluing. Quality work demands 
good gluing. 


In this assignment you will have an opportunity to learn the 
names and uses of the glues commonly used in cabinetwork. You will 
also learn the characteristics of these adhesives and the conditions 
under which each can be used. 


Assignment: 


l. Read the references listed below. 
2. Answer the questions below and turn in this assignment by 


References: 


A. Feirer, Woodworking For Industry, pp. 321-335. 
B. Dahl and Wilson, Cavinetmaking and Millwork. pp. 188-194. 
C. Towers, Cabinetmaker's Manual, pp. 112-115. 


Questions: 

True-False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 


is false, draw a circle around the letter "F." 


T F 1. No glue will do a good job of holding if the joint fits 
loosely. 


T F 2. It is usually desirable to have an unsanded surface for 
gluing. 


T F $3. Lighter wood is usually easier to glue than heavier wood. 


3 


ll. 
L2. 


13. 


14. 


15. 
16. 


17. 


18. 
Le 


20. 


21. 


22. 


23. 


143 


Hand screws are permanent fasteners that perengues a 
glued joint. 


Water-resistant glues will withstand exposure to moisture 
better than waterproof glues. 


White liquid resin glues are easily affected by temperature. 


Powdered resin glue requires less clamping time than does 
powdered casein, 


Liquid hide glue is considered a good cabinetmaking glue. 


One of the advantages of liguid hide glue is that it gives 
strength to poorly fitted joints. 


The moisture content of the wood is less of a problem with 
casein glues than it is with other glues, 


Epoxy resins can be used to join wood to other materials, 


Zt should be assumed that the.moisture content of the wood 
will increase slightly upon application of glue, 


FEM NE teeta eri 


It may sometimes be necessary #0 sand Plywood surfaces before 
gluing. 


Most glues that require mixing will have directions for 
mixing on the container. 


End grain requires a low glue-to-water ratio. 


Double spreading means putting glue on a surface, allowing 
it to become tacky, and then putting on another layer. 


Double spreading wiji result in better gluing than single 
spreading. 


Some glues have a longer assembly time than others. 


As much pressure as possible should be obtained when 
clamping up a joint. 


Dry bits of glue should be removed from an assembled 
object with a knife or chisel. 


A properly made glue joint will be stronger than the wood 
itself. 


The term animal glue usually refers only to glue made from 
the skin and bones of cattle. 


Bacterial action is necessary for animal glue to reach its 
highest strength. j 
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24. The term “synthetic resin" currently applies just to 
synthetic chemical compounds that resemble resins. 


25. Casein glues will produce joints that are waterproof for 
short periods of time. 


26. Vegetable glues are not usually used in cabinet work. 
27. Starch glues stain some woods, 


28. Relatively high temperatures are required to cure melamine 
resin glue. 


29. Polyvinyl resin glue can be applied and dried at room 
temperature, 


30. Tests by the Forest Products Laboratory show that a 
surface to be glued up should be roughened by sanding 
for the strongest joint. 


31. Heating with high frequency currents will completely 
cure a glue line in a few seconds. 


32. Most glues, if correctly applied, will provide a bond for 


an indefinite period of time within the limits of the 
service conditions. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. 


26 


When using C clamps for clamping wood, should 
also be used to protect the wood. 


Large surfaces are usually clamped with __—_————————CéVP: LL MPP'S{. 


Until recently the only two types of glue used were 
or and or . 


Glues can be grouped either according to their 
or according to their to ° 


Resorcinol glues are highly resistant to . 


A big problem with resorcinol glues is the creation of a 


Powdered resin glue will set faster at degrees than 
it will at 70 degrees, 


When mixing powdered casein glues, the proportions of glue and 
water should be equal by ° 


12. 


13. 


16. 
17. 


18. 


19. 


21. 


25. 
26. 


27 6 
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laminate countertops is 


An adhesive that is particularly. good for applying plastic 


Top quality glue joints cannot be made on _. wood. 


‘Mixed glues are at the right consistency when they are about as 


thick as ‘ 


SS ee 


When assembling a cabinet ¢ one should always make a 
before applying glue. 


The curing or setting of glue can be speeded up by the use of 
and ° 


earete 


Proper gluing temperature is usually between __ and 


degrees, 
The higher grades of flake animal glues” are usually __ 
in color and nearly ° 
Low grade animal glues are sometimes __., to make 


them appear to be of high quality. 


Thin glue requires a setting up pressure of about to 
pounds per pauere inch. 


Substances furnished by~the menueacearer: to be added to synthetic 
resin glue tc modify or inprove the working properties are 

called os 
Materials added to synthetic resin: glues: to reduce the cost are 
called ° 


Casein glues have a tendency (> oe ee ____ some woods such 
as oak and maple. 
Vegetable glues are used primarily for making 7 ; 
A qlue aca is satisfactory when the strength of the 
is equal to that of the ° 
Animal glues are available in form which can 


be used without ° 


Veneers for furniture manufacturing are often glued with 
glue. 

Where a ‘colorless, moisture-resistant glue line is desired 

‘glue is used.. 


Water resistant plywood-is glued with - 
glue. 


Polyvinyl glue joints are strong enough to be worked after 


= Clamping pressures of to pounds 
E | per square inch are considered best for glue of meduim 
4 consistency, 


| 29. End to end grain joints or end to side grain joints seldom 
are aS much as as strong as the wood itself. 


Multiple-Choice 


Directions: In the space at the left of each statement, write the 
fetter of the item which will provide the correct answer to complete 
the statement. 


a adh 
ea ere ee 


1. when gluing edge to edge, clamps should be placed every 
(A) 5 to 8; (B) 8 to 10; (c) 10 to 12; (D) 15 to 18 
inches. 


2. At 70 degrees F., most synthetic resin glues have a working 
life of (A) up to l hour; (B) 1 to 3 hours; (Cc) 4 to 6 
hours; (D) 6 to 8 hours. 


7 3. Resin glued surfaces in closed assembly permit a working 
= time up to (A) two minutes; (B) ten minutes; (C) thirty 
z minutes; (D) one hour. 


E 4. The curd of sour milk is the principal ingredient of the 
type of glue known as (A) casein: (B) synthetic resin; 
(C) animal; (D) starch, 


a 5. Joints made with animal glues will be (A) strong, water 

PS resistant; (B) strong, not water resistant; (C) weak, 
water resistant; (D) weak, not water resistant. 

2 6. The moisture content of lumber for interior cabinetwork 

should be about (A) one to two per cent; (B) five to 


r | six per cent; (C) 10 to 12 per cent; (D) 14 to 16 per 
cent, 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. Probiems to be understood in order to obtain a good gluing job 
i include: 


| (A) 
: (B) 
(c) 
(D) 


(E) 
(F) 
(G) 
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Five important points to consider in making a good glue joint are: 


(A) 


7. se . ane — - ae 


(B) ca 
a a ee 
(D) 

(E) 

List three common types oe sae used in gluing. 

(A) CC) 

(B) 

The spreading of glue can be done with a: 

(A) (Cc) 

(B) i = AD) 


List three conditions related to gluing that will cause a weak 
joint. 


(2) (c) 


(B) 


Proper giuirg uraucvic2 recvires consideration of: 


Cee ee ee 9) 


OE) oe hs a. 

RC a i eS ME ee 

(D)_S—(i‘“‘(‘<‘(‘(é! CL”? ange eres, 
(I) 


The strenath cf glue jcints is dependent upon: 
eee eee SAN NT em e 


(: , ) 
< 
eer et NE SE ES SE RE ee RE a etre 


Matching 


Directions: In the left hand column is a list of several types 
of ..o9ds. The right hand column contains phrases describing the 
eas: or difficulty with which these woods may be glued. Match 
the descriptions to the terms by placing the letter of the des- 
cription in the blank at the left of the appropriate term. 


lL. oak A. glues very easily under a 
wide range of gluing conditic 
2. hard maple 
; B. glues well under a moderately 
3. yellow poplar. wide range. 
4, pine C. glues satisfactorily under 
well controlled gluing con- 
5. basswood ditions 
6. soft maple D. very close control of gluing 
conditions required 
7. birch 
8. western red cedar 
9. ash 
10. Douglas fir 
11. redwood 


12. walnut 


SL a ne 
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Assignment : j Cover3 
Sheet No, 21 Units 190-295 
FURNITURE RESTORATION AND REFINISHING 


_ Many custom cabinet shops are called upon to repair and refinish 
furniture and cabinets which have been damaged or worn through iong 
years of use. Many people prefer older furniture end cabinets to 


the newer and modern ones. However, the repair and refinishing of 
older items can be as much work and as costiy as making a new one. 


Although the repairing and refinishing procedures are mech the 
same as when constructing new pieces, there are certain techniqnes 
that are different. It is important, in many cases, for the cobinei- 
makers to duplicate exactly the repaired parts which may require 
more skill and knowledge than for ordinary cabinetwork. 


In this assignment you will have an opportunity to isarn somé of 


the techniques used in restoring, repairing, and refinishing oidez 
i tems ° 


Assignment: 

1. Read the reference listed below. 

2. Answer the questions below and turn in this assignment 

by tle 

Reference: 

Cc. Towers, Cabinetmaker's Manual, pp. 375-388. 
Questions: 

True-False 

Directions: The following statements are either true or feise. If 
the statement is true, Graw @ circle arowmG the letter "fF." If it 


is false, draw a circle around the letter "F.” 


7’ *F 1. Restoration commonly means the complete rebuildins oF 2n 
article of furniture. 


T F 2. Minor surface blemishes cften enhance the beauty and charm 
of old or antique furniture. 


T F 3. Old lumber is use@ in best quality restoration work. 


T F 4, Wood for restoration of o1@ furniture can usually be obtained 
from local lumber Gealers. ,, 


T F 5. Early pieces of antique furniture depended upon much gins 
joint construction for fastening parts together. 


J 
Hy 


ty 


Hj 


HJ 


Hy 


ts) 


Hy 
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| 


ty 


43. 


age 


Smell wenest Dliscers tex te Seccemst emt terest wet 
MOoisicir=, hes., ER wsssr=s_ 


S=omnD fame Short = Hitscer so were Be aes Es eo 
Tremeitr at. 


Iwo OF GorS= Sn@itsat scics: tar Te reset somecte ore 


Vemeer Daimhss Snocii te tee sc Se ome Se Ss 


i= the corv=cc Stet 2 wood sceumee Se Soot tt wc = 


corresnoniinmg mss, Shem = Die etiiorst Bisse Semit 
de msec. 

het ss heen osset to tertece fererert merss 

B sliver of woot Seem She Socio Sie cf = oie is nie 


asad =p SI Se = ceece Se She Soe sree ws commer 
D2 Diosed Dy cisretoae. 


= pubvy reuse he setts tate witere 
trensmersert Strishss =e 1=f. 
The cost oF testorscdon sew cfter Se zetrst =a = 


Elae hocks mew Ge eb So Sees oe ets am Se 
hss S2t. 

Dorurs Im Sh Soo She sf = srs 

Batley wermed Shoesis sam wslis fe Soest in 
Ciameons., 

tas Siweys Dest £0 setetisr Cost Shose Sees Sec sce 


in mesa 2 tess ree, 
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Completion 


Directioms: FiTlE im the blank(s) in each statement with the word(s) 


required tm complete the sentence correctly. 


T 


—~ ae 


Ze 


=. 


In the lest one humired years glue has been 
widely used im furniture construction. 


Furniture festened with this type 6f glue can be loosened with 
the aid cf . 


Large veneer blisters must sometimes be 
and fresh - worked into the opening. 


Stick shellec is until it starts to flow and 
them Ie forced inte place with a ; 


& wemeer petch which is wider at the bottom than at the surface 
ant which must be sprung into place is called a(n) 


Locse glue joints can often be secured by forcing 
Emte the joint. 


Crecks er breaks in wood surfaces must be cleaned of 
a OF 


before fresh give can be epplied. 


Qr 


GQicd screw holes should be plugged with 
before replecing the screws. 


Screws which canmmat be removed by ordinary means may be loosened 
With the epplication cf or 


Extremely Iacse glue joints are often reinforced with 


& tenom which is worm too small aay be to 
the required size. 


& broken tenon may he repaired by replacing it with a(n) 


» 


Peddet chair fremes can be reinforced with the use of 


* 


The mast stubborn cases of warp may be removed with the use 
at witheut damaging the board. 


Whem 2 restored surface cannot be finished immediately, it shovid 
be gtver = coat of 
ark te prevent moisture absorption. 


weet ee me 


2 er 


eee Ty aaa A 
ves Log de . “ 
PT Emm ertinnere AAR ake tee or ” 
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16. 


17. 


18. 


19, 


20. 


Shellac finishes may be softened with 
before refinishing operations, 


Finish remover should be allowed to stand from to 


minutes before the finish is removed with a(n) 


Wax from the old finish or from the finish remover can be 
removed with 


Stains or dirt which cannot be removed should be 


to make them less noticeable, 


Grease stains may be removed with ___————————“(—‘i—CC_Cs any 


Directions: 


Multiple-Choice 


In the space at the Jeft of each statement, ‘write the 


letter of the item which will provide the correct answer to complete 
tne statement. 


1. 


Small holes, scars or blemishes in the surface of wood 
may be filled with (A) sealing wax; (B) stick shellac; 
(C) sawdust and glue; (D) veneer slices. 


In patching veneer work, the best quality of patch is 
obtained when the sides of the recess are (A) straight 
up and down; (B) tapered with the largest part of the 
opening at the top; (C) tapered with the largest part 
of the opening at the bottom; (D) irregular. 


A method of marking- joints for ease in matching for 
reassembly that is least likely to be lost in refinishing 
is (A) pencil marks; (B) knife cut; (C) punch marks; 
(D) paint spots. 


One of the fastest methods of removing warp from a 
table top is to (A) steam the entire piece; (B) saw 
into narrow boards and reglue; (C) clamp the surface 
down with screws; (D) saw grooves into the underside. 
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Directions: List the items called for in each of the following. 


q Listing 
Select your answers carefully. 


l. Table tops and other wide surfaces may be prevented from warping 
by using techniques such as: 


(A) 
(B) 
(c) 


» Furniture should be refinished when: 
(A) | 
(B) 
(Cc) 
(D) 


+ ome 
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Assignment Covering 
Sheet No. 22 Units 196-204 


THE SMALL WOODWORKING ENTERPRISE 


After you have worked in the cabinetmaking field for a time, you 
May consider going into business for yourself, or in partnership with 
somecne else. To be successful in either instance, you must have 
information concerning a business and take the time and effort to plan 
each phase of that business. 


In this assignment you will have an opportunity to learn what 
information it is necessary to have before a business can be set up. 
In addition, you will have an opportunity to searn some of the advan~ 
tages and disadvantages of the different forms of business, how to 
select a location, how to plan for production and the importance of 
being a good manager of your business. 


Assignment: 


1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment by 


Reference: 
C. Towers, Cabinetmaker's Manual, pp. 389-425. 
Questions: 


True-False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 


T F 1. The sales maxket for specialty items is often unpredictable. 

7; F 2. Most of the products of a general cabinet shop will have a 
relatively long life which may prevent potential customers 
from purchasing replacements. 


, F 3. Cabinet shops, tc be successful, must be located in the 
surburbs of large cities. 


T F 4. The advantage of leasing or renting lies in the ease of 
relocation of a business. 


TT F 5. The ideal production shop layout is in the form of a 
straight line. 


T F 6. Hardware and finish items should be stocked in large 
quantities as soon as a cabinet shop is opened. 
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"| T FP 7. All of the personal property of an individual proprietor 
: is subject to payment for business debts. 


T F 8. The corporation form of business has the greatest amount 
of personal control. 


. T F 9. A partnership agreement need not be in written form. 


T F 10. Each partner in a partnership can be held liabie for all 
the debts and liabilities of the business. 


ag T F dil. When one partner ina partnership dies, sells his interest 
or is declared bankrupt the partnership is generally 
automatically dissolved. 


T F 12. Nails and sandpaper to be used in the construction of an 
article are included in the bill of materials, 


? T F 23. The costs for overhead often equal the cost of labor. 


€ F 14. Membership in church, business and technical organizations 
Js & good means of obtaiincng business publicity. 


een 


T F 15. Advertisements, even when carefully worded, seldom pay for 
themselves. : 


| in the best manner. 


T F 17. ‘&In order to be sure of oe all of a retail sales 
territory, it is best to sell the same product to several 
retailers in that area. 


T F i8. A merchant's opinion on the saleability of an. article is 
better than that of friends or relatives. 


— ? F 16. A good product will always sell, even if it isn‘t marketed 

T F 219. A man with limited working capital and a small volume of 

| business should encourage a large number of credit sales. 

T F 20, Unpaid accounts should be turned over to a lawyer for legal 
.. action only as a last resort. 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. In order to succeed in the operation of a woodworking shop, a 
person must have both ability and 


| Completion 
ability. 
2. One of the largest job costs will be the costs. 


3. Over per cent of small businesses fail in their first 
year of operation because they lack adequate ° 


. 
ee EE . 


iiss es ee Fee nat 5 he RO ee eer eC 2 
. we = . a . 
UTC e tenn ene taty e eyes me ee ee - 


ll. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


The money used in financing your work until the customer pays for 
it is called . 


The radial arm or cutoff saw is usually placed near the 
area. 


When installing a spray booth for finishing, the local 
ee ee ee should be used as a source for 
health and safety regulations. 


When a business is operated under a company name, both the 
and of the company should be 
registered in the office. 


An association of two or more business owners is called a(an) 


* 


A form of business in which you invest your money without becoming 
personally liable for the overall business is called a(an) 


Scrap, rippings and board ends may add up to per cent 
of the lumber cost of an article. 


Profit on a particular article is usually set between 
and per cent of the total cost. 


When all costs of the production of an article are not known, the 
manufacturer will sometimes produce the article on a(an) 
basis. 


The two general t_»es of selling are and 


Where only a few items need to be sold, selling 
is best. 


Slow paying accounts should be followed up with a(an) 


The largest single cause of business failure is the failure to 
keep adequate . 


Items such as machinery are depreciated at the rate of about 
per cent per year. 


Small hand tools are usually depreciated within a 
year period. 


The most important accounting record is the ° 
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Listing 


Directions: List the items called for in eac: of the following. 
Select your answers carefully. 


1, The qualifications needed in order to be successful in a small 
business include: 


(A) (E) 


(B) | (F) 
; (c) _  €) 
(D) | 
2. Some ¢* the taxes a businessman may be expected to pay include: 
; (a) (E) 
: | (8) (F) 
7 (c) a es 
(D) 
| 3. Capital requirements include the costs of: 
| . (A) a (E) 


| 


(B) (F) 
| (c) (2) 
7 | (D) 


4, Three forms of organization for small businesses are: 


, (A) (c) 
| (B) 
5. The advantages of a partnership include the pooling of: 
(A) (C) 
(B) , 


6. The advantages of a corporation include: 
(A) 
, (B) 


(Cc) a 


Disadvantages of incorporating are: 


! (A) (Cc) 
| | (B) | (D) 

: 8. The cost of an article must include these items: 
{ @ oo 

: (B) (D) 
| 9. A bill of materials includes columns indicating: 
i (a) (D) | ees 
: (B) = (E) 

(Cc) 

7 10. The labor cost on an article may be subdivided according to the 
MH time needed for: 
q (a) | (D) 
: (B) | (z) 

. ee eT (_/ en ee ee 
i 11. Overhead costs include items such as: = 
‘ (A) 2 ere 
? (B) a 
7 (c) (c) ae 

: (D) 
& 12. The small businessman should be familias with the following 
s types of insurance: 
‘ (a) _— © 
' (B) (BE) 


(Cc) 


arr 
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TRAINING PLAN.-AND PROGRESS RECORD 


for 
CABINETMAKING 
JOB TRAINING: What the Proficiency RELATED. INFORMATION: What 


Worker Should Be Able To Do Shown The Worker Should Know 


Introductior to Cabinetmaking 


Classifications of jobs 
Ae within various branches of 
f Z| cabinetmaking, requirements 
and working conditions in 
17 the industry. 


Tools, Equipment and Safety 


Perform hand and power Types and kinds of hand and 


tool operations; sharpen power tools, range of work 
tools. CO | of each, safe practices in 


i use of all. 
Time in hours 1.7 ce 


Reading Drawings and Blueprints 


Make and read drawings Types of drawings, process 
and blueprints for cabinet- of making blueprints 


work items. / | 
Time in meure — Le “| 


Mathematics, oak Measure and Stock Billin 


Compute board measure and Standard néasureinente of 
cost of lumber, select and - various species of wood, 
cut stock from stock bills, records used with pro~- 
make stock bills and tally duction of orders. 
sheets. { 

Time in hours _. ae LX 

Lumber and Lumber Materials 

Identify woods, cuts and Characteristics of wood, 
parts of wood. moisture and effects of 


seasoning, grading stan- 
dards and lumber defects, 


: a standard materials and 
e sizes. 


Time in hours 


ee eel 


Senne ee 


SEEM ees 


Make a rod layout, lay 
out and cut stock having 
geometric shaped sur- 
faces, read specifica- 
tions and construct 
items of door, sash, 
frame and drawer con- 
struction. 


Time in hours 


Layout and Construction 


Methods used in geometric 
layout, order of listing 
dimensions, names and 
uses Of door and sash 
parts, styles of frames 
and molding, types of 
joints, their advantages 
and disadvatages. 


Hardware, Repair and Finishin 


Fasten with screws and 
nails, cut and fit glass, 
prepare and glue stock, 
prepare stock for finish~ 
ing, finish stock, select 
hardware, repair and/or 


replace damaged or broken ——> 
furniture parts and | 
joints. Vw 


Time in hours 


Types and sizes Of screws, 
nails and hardware, grades 
of glass, types and kinds 
of adhesives, range of 
work which can be glued 
with various adhesives, 
types and kinds of 
finishes. 


The Small Woodworking Enterprise 


Estimate costs for esta- 
blishing or expanding 
plant and facilities, 
layout equipment for 
production, keep records, 
advertise and sell 
merchandise. 


Time in hours 


Qualifications necessary 
for operating a business, 
costs involved, shop lay= 
out, tools and equipment 
necessary, sales and mar= 
keting methods, records. 


Code for employer's use in marking student's progress 


Performed some operations 
in area 


Performed most operations 
in area 


Performed some operations 
with reasonable proficiency 


Performed most operations 
satisfactorily 


TRAINING PLAN AND PROGRESS RECORD 


for 
CABINETMARING 
Bepioyer*s Copy 
JOB TRAINING: What the Proficiency RELATED INFORMATION: whet 
Worker Shouid 8e Able To Do Shown Fhe Worker Shonid Know 


Introduction to Cabinetmaking 


Classifications of jobs 
pare Within various branches of 
f ‘| cabinetmaking, requirements 
i x é and working conditions in 
i” ‘ the industry. 


Tools, Eaui t and Safety 


Perform hand and power ; Types and Kinds of hend and 
tool operations; sharpen power tools, range of work 
tools. i of each, safe practices in 
“ use of ali. 
fime in hours i J 
Readi Drawings and Blueprints 

Make and read drawings fypes of drawings, process 
and blueprints fer cabinet- of making bluerrints 


work items. 7] 
Time in yours 4 


Mathematics, Board Measure and Stock Billing 


Compute board measure and Standard measurements of 
cost of lumber, select and various species of wood, 
cut stock from stock bills, recerés used with pro- 
make stock bills and tally duction of orders. 


sheets. ix 
[ime in hours , z | 


Lumber and Lumber Materiais 


Identify woods, cuts and Characteristics oF wood, 
parts of wood. moisture and effects oF 
seasoning, greding stan- 
: Gards and lumber Gefects, 
A | standard materiais and 
Time in hours ra i sizes. 


3 — RP - - 


Mak> a rod i=spout, isr Wess weet $2 cee 
Dot and cot stock hein Tezaut,, aoter at losis 
D2eoMstrTac shamed sur ESS oS, IEE Se. 
fates, reat sveitim- iss ao dir amt saa 
taons snd comsfrarct Taris,, sass oF SS 
items of door, sash, am aeiiiue,, “aos oF 
tram and Orawer cor = - *cirts,, Gieitt athertatss 
Siruction. - ant Ssaixenrcsre>. 


Fasten With SorTsws rma TGS Smt Sizes cf Scrsse, 
maiis, cut and Fit cuess, telUs amt jectwers, costes 
prepars snd gins Stock, of qiess,, cggss amt Sinise 
Drevare stock for Finis sf aitestne>,, tame cf 
ing, timish stork, ssiect WIDE WEEKS car be corer 
hertwere, reneir and/or wath wets atiesises, 

= 53 2 —— ann - al ante 64 oe 

joints. ie 


Fim in Aours 


Bstimst= costs For esis QiatiScsrtomes reScSsssrr 

Wishing or sxoenting eigee ming = 5 . 
Diant and farmiiitiss, omsts iouciiest,, Sim Iau 
a=syout sonimment For oi, immis ant socom 

Drotiuttion, Keep rermrcs, : Tetesssry,, SSies amt a= 
aivertise and s2ii we Seti mesh, sects. 

Marcha’ ss. 4 aw 


Coda for aemployer's use In tetkiees scutes coors 

Performed sums omevsiimss o\C” Serres SUES crerslooms: a 

in =srs2 <> Sh tematic merttiema TS 
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TRAINING PLAN AND PROGRESS RECORD 


for 
CABINETMAKING 
Student*s Copy 
JOE TRAESING: What the Proficiency RELATED INFORMATION: What 
Worger Should Be AhTe Ta Da Shown The Worker Should Know ae 


Introduction to Cabinetmakin 


Classifications of jobs 
within various branches of 


f | cabinetmaking, requirements 
Co 3 and working conditions in 
If NG the industry. 


Toots, ipment and Safet 
Perform hand and power Types and kinds of hand and 
teak aperetions; shernen power tools, range of work 
tools. of each, safe practices in 


\ use of all. 
Gas im F / 


« 


Drawings and Blueprints 


Meke ant read drawings Types of drawings, process 
ant biuerrints for cabinet— of making blueprints 


work ttems. 


Mathematics, Board Measure and Stock Billin 


Commute board measure and Standard measurements of 
east cf Fumber, select end various species of wood, 
emt stack from stock bills, records used with pro- 
Heke stock bills and tally duction of orders. 
shest>. N zr 


Tumber and Lumber Materials 


identify woods, cuts and Characteristics of wood, 
Rerts af wood. moisture and effects of 
seasoning, grading stan- 
dards and lumber defects, 
x | standard materials and 


Time im hours sizes. 


we eee 


mee 8 ~ 


Make a rod layout, lay 
out and cut stock having 
geometric shaped sur- 
faces, read specifica- 
tions and construct 
items of door, sash, 
frame and drawer con~ - 
struction. 


Time in hours 


iL 


avout and Construction 


Methods used in geometric 
layout, order of listing 
dimensions, names and 
uses of door and sash 
parts, styles of frames 
and molding, types of 
joints, their advantages 
and disadvantages. 


Hardware, Repair and Finishin 


Fasten with screws and 
nails, cut and fit glass, 
prepare and glue stock, 
prepare stock for finish~ 
ing, finish stock, select 
hardware, repair and/or 
reps.ace damaged or broken 
furniture parts and 
joints. 


Time in hcurs - 


XI 


Types and sizes of screws, 
nails and hardware, grades 
of glass,.types and kinds 
of adhesives, range of 
work which can be glued 
with various adhesives, 
types and kinds of 


finishes. 


The Small Woodworking Enterprise 


Estimate costs for esta~ 
blishing or expanding 
plant and facilities, 
layout equipment for 
production, keep records, 
advertise and sell 
merchandise. 


Time in hours 


a am ap epee 


xX 


ie 


Qualifications necessary 
for operating a business, 
costs involved, shop lay=- 
out, tools and equipment 
necessary, sales and mar- 
keting methods, records. 


Code for employer's use in marking student's progress 


Performed some operations 
in area 


Performed most operations 
in area 


Performed some o~erations 
with reasonable proficiency 


Performed most operations 
satisfactorily 


VT_002 076 
Printing, A Course of Study Designed for Cooperative Part-Time 
Students Employed in Printing Shops, 


Karnes, James B., ed. 
—— Missouri Univ., Columbia. Oept. of Industrial Education 
| Missouri State Dep of Educ, Jefferson City. Ind Educ Sect 
i Pub Date - May5S3 
7 MF AVAILABLE IN VT-ERIC SET i46p. 


*STUDY GUIDES, *TRAOE AND INDUSTRIAL EOUCATION, *PRINTERS, 
“PRINTING, GRADE 11, GRADE 12, *COOPERATIVE EDUCATION, 


This study guide is for use by individual preparatory or cooperative 
students at the secondary or post-secondary level. it was developed 
by teacher educators and research assistants with help froma 
consultant committee. Assignment sheet titles are (1) History of 
Printing, (2) oe as a Vocation, (3) Accident and Health 
Hazards, (4) The California Job Case, (5) Characteristics of Type 
and Spaces, (6) The Printer's System of Measurement, (7) The Process 
of Setting Type, (8) The Handling of Type, (9) Processing Good 
Proofs, (10) Standard Proofreaders’ Marks, (11) Distribution, (12) 
Printing Layouts, (13) Paper, (14) Job Composition, (15) Imposition 
and Lock-Up, (16) Letterpresses, (17) Platen Press Preparation, (18) 
Bindery Room Operations, (19) Printing Plates, (20) Typecasting 
Machines, (21) Linotype Matrix Mechanisms, (22) Linotype Casting 
Mechanism, (23) Linotype Distribution Mechanisms, (245 Problems in 
Linotype Operation, and (25) Printing--Buying, Selling, and 
Producing, Each assignment sheet gives the assignment, references, 


and objective-type questions. Suggested time allotment is 180 days, 
An analysis of the necessary jobs and related information and 

Aiba’ lear records for use by student, teacher, and employer are 
included. An answer key (VT 002 075) is available for 50 cents. 
This document is available for $1.50 from Industrial Education, 103 
Industrial Education Building, University of Missouri, Columbia, 
Missouri 65201. (EM) 
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FOREWORD 


This course of study, consisting of an analysis of the work of 
the printer, together with the assignment sheets covering the related 
(occupational) information to be taught by the school, has been pre- 
pared for teaching printing on an individual basis in part-time 
Cooperative Occupational Education programs. 


The original course of study was prepared by Mr. Ewell S. Thur- 
man, formerly coordinator at Marshall, Missouri; subsequent revisions 
were made by Mr. Norman Crouch, while on the staff of the State Depart- 
ment of Education, Jefferson City, Missouri, Dr..Charles Rischer-and° 
later by Dr, Charles Bunten, both formerly Research Assistants in 
Industrial Education at the University of Missouri. The present re- 
vision of this course of study was prepared by Mr. Jack A, Luy, 
Research Assistant in Industrial Education at the University of Mis- 
souri. 


We wish to acknowledge our indebtedness to Dr. H. H. London, 
Professor of Industrial Education at the University of Missouri, for 
the direction and administration of the Curriculum Materials Laboratory 
in which this material was prepared, and to Dr. James B, Karnes, 
Assistant Professor of Industrial Education at the University of Mis- 
souri, who supervised the preparation of the material and edited the 
manuscript. Credit is due tc Dr, H. Pat Wardlaw, Assistant Commis- 
sioner of Education, M¥. Merton Wheeler, Director of Industrial Educa- 
tion, and to other staff members of the State Department of Ea@ucation 
for their efforts in the development of the Industrial Education Cur- 
riculum Series of which this course of study is a part. 


BRUBERT WHEELER 
Commissioner of Education 


May, 1963 
500 


Revised August, 1966 
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INTRODUCTION 


in preparing this course of study, it has been assumed that the 
attainment of occupational competency in any type of work involves 
three different, yet closely related, types of learning. They are: 


1, Mastery of the practical job skills and procedures performed 
by the worker in the occupation. 


2, Comprehension of the technical and related information 


basic to an intelligent understanding and practice of the 
occupation. 


3. Development of those personal-social traits which are 
essential for the successful worker. 


The first group of these “learning units"-~-the job skills and 
precedures~--has been arranged in the analysis under the heading of 
“Job Training". The second group of learning units--the technical and 
related information--has been arranged under the heading of "Related 
Information, And the third group--the persoral-social traits~~has 
been .listed under “Personal-Social Traits Essential for the Printer" 
in the introductory section addressed to the student. 


In a cooperative educational program it is necessary for both 
cooperating agencies~-the school and the employer--~to understand 
clearly just what each is to be responsible for in the training of 
the student-worker. Experience has shown that most of the practical 
job skills and procedures of an occupation can best be learned through 
supervised work on the jobe Experience has shown also that the school 
can best teach most of the technical and related occupational inform- 
ation needed by young student-workers. This division of responsibility 
has been made in the arrangement of the course Of study; that is, it 
is expected that ‘the student-worker will master the job skills anc 
procedures through practical work on the job under the immediate 
supervision of the employer, and that he will xeceive instruction in 
related occupational information in the school under the direction 
of the coordinatf&r, - ; . ‘ 


Skills and related information are matters for direct instruction, 
but personal-social traits are acquired only through practicing them 
during the process of acquiring skills and information and in one’s 
daily conduct. Therefore, both the employer and the school, as well | 
as the home, must assume responsibility for developing in the student~ 
worker those habits, attitudes and character traits which are essential 
for success in his occupation and in life. Both the employer and 
the school should be constantly on the alert to see that the student- 
worker places desirable interpretations on his experiences and that 
he does not practice habits and exhibit character traits detrimental 
to his success. wag? : 


Since the coordinator's class will be made up of fifteen or more 
students, each differing from the other significantly, studying a 
dozen or more occupations which differ markedly in their requirements, 
it follows that it will be impossible for him to teach, through the 


group method, the occupational information which relates to the 
specific job of each student-worker. In order to be effective, this 
type of instruction must be individualized. There is, of course; 
some related information, such as occupational health and safety, 
workmen's compensation, wage~hour laws, fair labor standards, unempic 


* ment compensation, and the like, which is of common interest and 


concern to all student-workers, and may be effectively taught by 

the group method, But if the coordinator is to make a real contribu- 
tion to the in-service vocational education of his students, he must 
devote a major portion of his classroom instruction to content which 
deals specifically with the work of each boy and girl enrolled. 


With this requirement in mind, and in order to facilitate indi- 
vidual instruction, these assignment sheets have been prepared. Each 
contains certain record data as to number and range of units covered, 
introductory paragraphs designed to develop interest, explain the 
importance of the assignment, and to convey to the student what he is 
expected to learn, specific assignments including reading, Learning 
activities and a series of new-type questions designed to check his 
attainment, 


Obviously, it is desirable to teach the related information in 
the school at the time it will be used most advantageously on the job 
This means that the two phases of the student<worker's training shoul 
parallel each other in a progressive manner. The coordinator will 
find the assignment sheets well adapted to this end. He can select 
from day to day the assignment which covers the informational units 
related to work being done on the job. With this arrangememt, the 
coordinator will become, during a major portion of his classroom 
time, a supervising study and helping teacher. 


At the back of this course of study will be found three copies 
of the TRAINING PLAN AND PROGRESS RECORD FOR PRINTING. One copy is 
marked "Student" in the upper right hand corner. On this copy, in 
the space Time in hours, the student will keep a tally of the hours 
he spends on his job performing operations in each area. The next 
copy marked "Employer'. should be given to the employer for recording 
the student's job performance in each area. The third copy may be 
used by the coordinator for his record. 


In selecting instructional materials for this course, an effort 
was made to restrict the number to only those including information 
considered to be most important for the printer to know. Among other 
criteria, the recency of publication was considered. It is recommend: 
that these materials be purchased and made available for student use. 


Key answer sheets have been prepared to enable the coordinator 
to score quickly the objective tests which are a part of each assign~ 
ment sheet. These key sheets give the correct answers to the questio1 
and should be kept in the coordinator's possession, 


~-fO THE Seen 


For thousands of years men have exchanged their thoughts end 
ideas by means of symbols or marks. ‘These symbols or marks have besn 
Scratched in stone, burned in'waod, painted om Skins, marked on peper, 
etched in metal, and signaled eS SMOKE. . 

The purpose of printing is to schon: ddeas — thouchis in 3 
legible and attractive style, svited to the purpose intenfed. in 
the simplest kinds of printing, type is set in lines, locked in 3s form, 
Piaced in @ press, inked, and impressed on some medium. the result of 
bes Proceé.s may be a calling card, letterhead, prograr: or brinted 
item. 


in this course you will learn the operations in twnesetiing ana 
Presswork used in the production of the printed pege. You will aiss 
Study the methods used in printing books, magazines, and newspapers, 
as well as the materials, processes, and machines used in commerciazi 
plants in the manufacture of printed products. 


The art of printing has contributed more to man's procress then 
any other art. By means of printing the knowledge accommiated throasch 
the ages iS made available to all, regaré@isss of ciass, cast], or 
creed. 


Opportunities and kequirements 


Because of the need for printed matter in neariy all of men’s 
activities, printing has in modern times ranked consistentiy hich 
among this nation’s great industries. ‘The wide variety of orotects 
of the press, and the demand for a constant supply requires the ericrts 
of many skilled persons in printing firms ranging from the smali 
“one-man” eStablishments to large plants employing hundreds of workers. 


: -Printing aS a vocation attracts many young men and. women becanse 
it offers genuine opportunities for steady work, Good bay, and edvence- 
ment, The trade has several branches and numerous allied industries. . 
fhe most familiar area, letterpress printing, has three distinct 
branches of work: composition, the preparation of the printing suar- 
face; presswork, the actual printing of the composed matter; and 
binderywork, the folding or joining -together of the printed Sheets so 
they may be distributed to the public. . ~ 


Young people who enter the printing trace will find it ofiers 
abundant opportunities. While -there are more men than women in the 
trade, women find places in all branches except where heavy Uittins 
is done. | For typographic printing the usual recuirements incliade 4 
good education--a high school education is preferred ang is ranidiy 
becoming. an eSsential--good health, good eyesicht. and a sense of 
deSign and proportion. For the most part the work of printing requires 
exceptional patience and a greater than average interest for creative 
work. 


Opportunities for advancement are especially favorable at the 
present time when there are few apprentices in Droporticn to the 
total number of journeymen. ‘The work is not heavy as a rails, 2nd 
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Imc., Foorte, Illinois, 1944, $6.00.* (17)** 
Mergenthaler Linotype Company, Linotvpe Machine Principles, 
2% Byersom Street, Brooklyn 5, New York, 1940, $3.05. (5) ** 


aler Linotype Company, Linotyne Keyboard Operation, 


Mergenthelt 
sth edition, 2% Ryerson Street, Brookiyn.5, New York, 1957, $3.00. 


(1) &* 
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ANALYSIS OF PRINTING 


JOB TRAINING: What the Beas ~ RELATED INFORMATION: What 
ales ae t Able to Do | 7 Zz the Worker Should Know 


Fundamental Information 


Noe 


History of printing 
Opportunities, requirements 
and future outlook of 
printing industry 

Accident and health hazards 
in the printing shop 


Set type from type case 


Lay type case 
Clean type case 
Identify type characters 


Identify spaces and 
quads 
Identify leads and slugs 


Measure type and space 
material 

Calculate with point 
system 


Set a composing stick 

to measure 

Set a composing stick 
with half-pica level 

Set a sliding knee stick 
to measure 
Center line 


Test for line 
justification 

Set straight matter 
Justify by spacing in 
Put line on its feet 
Space out line 


Quad out line 


mama 


~l on wi wi Ui U1 wi 


i er 


18. 


20. 


22. 
24. 


2o% 


Kinds of type cases and 
cabinets 

Layout of California Job 
Case 


Type materials; parts, 
size, fonts, faces, fami- 
lies, and series 

Names and sizes of spaces 
and quads 

Sizes of leads and siugs 
Market units of type 
Cleaning and care of type 
materials 

Standard type material 
sizes 

Printing system of 
measurement 

Styles and care of compos~ 
ing sticks 


Half-pica marks 


Characteristics of Buckeye 
Stick 

Techniques of centering 
line 

Methods of justificatioh 


Rules for word divisi.r 
Substitution of spaces 


Arrangement of spaces and 
quads in line 
Arrangement of spaces and 
quads at the end of line 
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JOB TRAINING: What the. {Assign.. RELATED INFORMATION: What 
Worker Should Be Able to Do =; wo. ! the Worker Should Know 
26. Work at bank ' 8 ‘26. Position of compositor and 
4 galley at bank 
27. Dump stick i 8 ,27- Methods of lifting type 
i from stick 
28. Tie small form 8 {'28. Methods of blocking and 


ot typing Straight matter 
29. Tie large form ms { 


:30. Care of string 


Lo 


Proofing and Distributing Type 

9 31. Proof presses; kinds used 

‘ and advantages 

32. Ink proof press : 9 *32. Care and use of brayer 

33. Position and ink form : 9 {33. Principles of positioning 
9 


; and inking 
: 34. Function of bearers 
35. Pull proof 
36. Operate proof press ith 
grippers ; 
37. Gliminate proof slurs 
l 38. Solvents and their uses 


38. Wash form 9 
39. Keep type on its. feet 9 -'39. Causes of type getting 
é off its feet 
40... Make minor corrections f 9 -40. Methods of correcting in 
galley 
41. Make corrections effecting 9 741. Methods of correcting in 
justification { stick 
9 


42. Overrun type !'42. Method of correcting lines 
involving resetting of 
lines 


43. Mark revised proof 


Oo 
> 
ut 

e 


44. Wash proof press :44,. Care of proof press 
45. Take planer proof Principles of stone 
proofing 
46. Proofread and proofmark 10 46. Standard proofreaders' 
; : ‘marks and usage 
47. Identify type for ll .47. Methods of distinguishing 
distribution cases and type for dis~ 
tribution 


48. “Distribute type Distribution techniques for 


type, leads, and slugs 


ae 
= 
> 
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Commercial Display and Special Composition 


12 ; 49. Basic considerations of 
; good layout 

12 «50. Principle of fitness 

12 -51. Principle of balance 


49. Make working layout for 


t 
{ 
job of printing 


ll 


JOB TRAINING: What the Assign. | RELATED INFORMATION: What 
Worker Should Be Able to Do NO~ the Worker Should Know 
42 : 52. Principle of proportion 


12 {| 53. Principle of shape harmony 


= - 12 #+:+ 54, Principle of tone harmony 
| . 12 ; 55. Legibility of type faces 
ae 12 : 56. Use of decorations in 
m4] : ' printing 
57. Select appropriate paper 13 57. Paper manufacture 
13 58. Paper varieties and char~ 
. acteristics 
59. Identify paper ' 13° ; 59. Kinds of paper, standard 


sizes, care and uses 


60. Specify and estimate 13 : 60. Calculations for cutting 
paper ; : paper 
61. Cut leads and slugs with 14 61. Functions of the micrometer 
7 slug cutter gauge 
oe 62. Set mitering machine 
63. Miter rectangularly ' 14 . 63. Selection of proper 


material for mitering 
64. Miter other shapes 
65. Operate power saw 


trimmer : 
I 66. Build border 14 66. Styles of border material 
ine 14 67. Methods of aligning rule 
with type 
14 : 68. Methods of butting corners 
; : of rule 
69. Set initial letter 14 : 69. Typographical considera~- 
tions of initial letter 
70. Set hanging indention 14 70. Uses of hanging indention 
71. Set lines for poetry 14 : 71. Rules for indention of 
poetry 
72. Set quoted paragraph 14 72. Rules for placing quotations 
in "quoted" paragraphs 
73. Set cut-in notes 14 +73. Typographical considera~ 
tions of cut-in notes 
74. Construct tabular forms 14 | 74, Various divisions and 
characteristics of tabular 
forms 
75. Set column to odd measure 14  =~°75. Application of odd measure 
in tabular composition 
76. Set a job for work and ' 44 |; 76. Advantages of work and 
twist run ; twist methods with tabular 
: forms 
77. Set a job with leaders - 14 #‘ 77. Functions of leaders in 
: ‘ programs and tabular forms 
78. Set a business card > A 78. Standards of business 
card composition and 
; display 
79. Set a letterhead : 14 79. Standards of letterhead 


composition and display 


12 


JOB TRAINING: What the jAssign J. “RELATED INFORMATION: What 
Worker Should Be Able _to Do MO. ' the orker Should Know 


80. Set a bill-head- 
statement oe tae 


14 80. Standards of bill-head- 
statement composition and 
X display 
81. Set envelope corner card | 


te eee NR ee er em ee 


of type for paging 
14 , 92. Application of color to 
= printing 
4 ae se 


t 
| | 
‘ 14 81. Standards for envelope 
t composition and display 
82. Set calendar = - | 14 82. Vertical alignment of 
; ‘et - type and figures 
83. Set ticket — ; 14: | 83. Standards for ticket com~ 
position and display 
84. Set program . 14 :} 84 Standards for program com- 
| position and display 
85. Set menu { 14 +: 85. Standards for menu com- 
| | position and display 
: 86. Set cover and title | 14 : 86. Standards for cover and 
page title page .composition and 
| | display 
87. Set informal booklet . : 14 |} 87. Standards for Booklet com= 
‘ | position and display 
88. Set advertisement + 14 | 88. Standards for advertise- 
i | ment composition and dis~ 
play 
89. Plan coiiposition for ; 14 |! 89, Legibility of type “faces 
book for books 
| 14 ;{ 90. Proper order of contents 
8 of book 
| 14 ; 91. Technique of figuring ems 
{ 


Lock-Up_ and Imposition 


. § 1 
93. Position form for lock~ | 15 ; 93. Basic factors involved iin 
up a i - positioning form 
, j 15 | 94. Characteristics of wood, 
; reglet,and metal furniture 
95. Place furniture for f 15 | 95.. Different methods of lock- 
lock-up | up 
a {; 15 ; 96. Disadvantages of pyramid 
E lock-up 
E 97. Place quoins for POC RE 15 | 97. Types of quoins and quoin 
, keys; their position and 
3 | | use 
- 98. Make preliminary est on’: 15 98. Methods of testing for 
— lock-up ss > | "itt" and “spring" 
. | ; 15 99. Methods of planning forms 
t00. Make final lock-up of |! 15. |100. Proper order of. locking 
form quoins 
101. Handle standing forms ' 15 |101. Methods of handling and 


storing forms 


1 + a aa et et Alt A ks tates ene Peels SBA dain nh he altel - ig ae ak make eke! we cami yeep, Ws “Met, m/c heen eed 
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108. Lock up form for two- 
color run 


JOB TRAINING: What the ~ ‘Assign, RELATED INFORMATION: What 
Worker Should Be Able to Do : No. i the Worker Should Know 
102. Unlock form 15 ;,102. Order of unlocking form 
103. Break up form ; 15 : 103. Methods of material 
storage 
{ 104. Lock up form for work + 15 .104. Arrangement of forms for 
and turn run work and turn jobs 
105. Lock up form for sheet-~ : 15 ,105. Arrangement of forms for 
wise run sheetwise run 
106. Lock up rule border ‘ 15 1106. Care of mitered corner 
in lock-up 
107. Impose form for two- 15 i107. Arrangement of forms for 
page lock-up l margin 
! 


AE ori tinted gees oF =--s 


109. Impose form for four- 15 109. Compute allowances for 
page lock-up fold, guide, grippers 
and trim 
110. impose form for eight- 15 (|110. Function of dummy layouts 
page lock-up ; 
15 :-111. Function of signature 
marks 


Platen Press Operations 


' 16 :112. Kinds of presses; their 
advantages and uses 

16 !113. Methods of washing press 
j 


ee 
te 


113. Wash platen press 


! 
f 
t+ 16 114. Care and composition of 
, | rollers 
| 16 !115. Methods of mixing colored 
| inks 
116. Oil platen press and | 16/116. Qualities and use of 
motor lubricants 
117. Start platen press f 16 $117. Functions of parts of 
‘ platen press 
+} 16 4118.. Safety precautions to 
| observe when working on 
i i platen presses 
119, “Throw off" press 
120. Stop platen press i 
121. Put on tympan ; 7 ‘121. Types of packing 
122. Put chase in press ‘ 17 122. Precautions when lifting 
and handling forms 
123. Position grippers 17 _ 123. Function of grippers 
124. Prepare platen 17 - 124. Steps in preparation of 
platen 
17 ;|125. Purpose of friskets 
126. Ink press : 17 +126. Composition, kinds, cofors 
and care of inks 
127. Position guide pins 17 . 127. Kinds of guide pins 
128. Makeready composed - 17 +128. Method of marking out 


forms and making ready 
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JOB TRAINING: What the [Assigns RELATED INFORMATION: What 
Worker Should Be Able. to: Do | Mow | the Worker Should Know 


17. 129. Preparation of underlays, 
' interlays, and overlays 
130. Makeready for illustra~ 
tions and half-tones 
131. Feed platen presses 17. !131. Methods of positioning, 


fanning out and handling 


. stock 
17 '132, Kinds of automatic press- 
feeders 
133. Maintain even color 17 ‘133. Precautions when regu- 
134. Handle fresh printed 17/134. Purpose of slip sheeting 
sheets 
aed 17,135. Suiting ink to paper 
136. Remove chase from press 17 (|136. Methods in caring for 
: and storing forms 
17. {137. Uses of color in printing 
138. Print two-color job 17 1138. Value of good register 
439. Print with numbering 17 (139. Kinds of automatic 
machine numbering machines; their 


care and use . 

‘140. Methods of making ready 
for perforating 

17 -141. Special precautions for 

a4 rollers 
17. ,142. Methods of making ready 
for scoring 
143. Methods of making ready 
for cutting 


“17 


t 
| 
| 
: 
| 
| lating ink supply 
{ 
| 
i 
5 
| 
{ 
140. Perforate sheets | 
i 


142. Score sheets 


143. Cut out blanks 17 
144. Print on ribbons 
145. Print on felt 

146. Print on celluloid 
147. Print on aluminum 


eR ae i re TER Sp 9 aaa 


Stockroom and Bindery Work 
148. Care for and handle 12 )148. Cautions to be taken in 


Paper stock i paper handling 
149. Cut paper 18 ‘ee Kind of paper cutters; 
their care and use 
150. Handle fresh printed ay een 
sheets 


| 152. Count paper ; 

2 153. Make pads 18 153. Kinds of tabbing compounds 
their care and use 

18 ;154. Kinds of stapling machines 
their care and use 


154. Side stitch (staple) 


155. Saddle stich (staple) 

156. Run folder ' 18 {156. Methods of folding booklets 
E ; 18 157. Various types of spiral — 
‘ bindings 


151. Job paper’ 18 151. Methods of- jogging paper 
t 
{ 
H 
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JOB TRAINING: What the ‘Assign., RELATED INFORMATION: What oF 
Worker Should Be Able to Do 1 No. ° the Worker Should Know 
| Printing Plates 
19 '158. How plates print 
- 159. Make line engraving : 19 ‘159. Chemical processes in 
{ platemaking 
160. Make photoengraving $ 19 | 160. How plates produce color 
i 161. Make stereotype 1} 19  $'!161. Methods of duplicating 
type forms 
162. Make lithographic plate {| 19 |162. Principle of offset 
; printing 
: 19 4163. Principle of gravure 
4 process 
1 19 | 164. Principle of photogelatin 
process 
j 


Linecasting Machine Operations 
' 20 +165. Kinds of linecasting and 
; typecasting machines 
20 166. Linotype mechanism 


functions 
167. Start linecasting 
machine 
168. Stop linecasting : 
machine 
169. Position control lever . 
to “off" position 
170. Position control lever | 
to normal (neutral) 
operating position ‘ : 
171. Position control lever |; 
to re-casting position : : 
172. Prepare keyboard for 21 ; 172. Methods of locking key~ 
operation board 
173. Prepare magazine for ' 21 ! 173. Method of checking maga- 
operation ; ' Zine for contents 
174. Change magazine with 21 °' 174. Method of raising and 
Yaising and lowering ; lowering magazine 
mechanism 
175. Change magazine by 21 i: 175. Method of locking magazine 
176. Finger the key board 21 : 176. Lay of keyboard 
21 177. Position of fingers on 
keyboard 
21 178. Use of “touch system" 
21 £$§4«4179. Function of keyboard 
180. Set assembler slide to 21 °‘ 180. Steps in setting machine 
measure . to measure 
181. Set delivery slide to 21 181. Steps in setting delivery 
measure slide 


21 182. Function of vise 
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JOB TRAINING: What the Assign. RELATD INFORMATION: What 

Worker Should Be Able to Do Mo. | _ the Yorker Should Know. _._— 

183. Set locking block to 21 . 183.. Function of locking jaw 
measure 


21° 184. Function of first 
elevator cam 
185. Set first elevator: ae 21 185. Steps in setting first 
line stop 4&4 elevator jaw 
21 186. Function of first. 
elevator 
187. Set assembling elevator 21 187. Function of duplex rail 
duplex rail 
188. Set "flap" (two-letter 21 188. Various adjustments and 
attachment) uses Of "flap" 
189. . Justify line in as- 
sembling elevator 
21 190. Function of matrices 
21 191. Function of spaceband 
21 192. Kinds of spacebands 
21 193. Parts of spacebands 
21 194. Allowance for spaceband 
in justification 
21 195. Function of justification 


ar oe , tever 
196. Release spaceband 21 196. Function of spaceband 
pawl lever 
197. Return spacebands to 21 197. Parts of spaceband box 


Sspaceband box oy 
22 &898. Function of mold. disk 
199. Bact up machine 
22 200. Function of locking stud 
._ blocks 
22 20L. Position of linecasting 
control lever: 
22 202. Function of driving clutch 
22 203. Position of mold disk cam 


lever 
204. Pull out mold ener 22 204. Position of mold .disk 
wheel a wheel. . -, 
205. Remove mold , 22 205. Kinds of molds? their 
functions, cares and uses 
206. Clean mold. 22 206. Materials used in clean~- 
ing mold qs 
207. Replace mold ie 
208. Set liners in mold 22 |. 208. Function of liners: their 
so sizes, care, and use 
: 22 209. Positioning liners in 
molds 
210. Position the mold for — 22 210. Importance of aligning 
its normal casting .mold disk bevel pinions 
operations . to disk 


22 211. Location of timing marks 
212. Clean mouth piece 22 212. Parts of mouth piece 


17 
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JOB TRAINING: What the Assign. RELATED INFORMATION: What 
Worker Should Be Able to Do ‘_No. the Worker Should Know 
22 213. Function, care, and uses 
of mouth piece 
214, Check trim knives for . 22 '! 214, Function of back knives 


type high trim 
22 215. Methods of removing burrs 
from back knives 
216. Check ejector blade for - 22 216. Action of Universal 


size ejector blade selector 
22 217. Alignment of ejector 
blade through mold 
22 218. Manual method of changing 
ejector blade 
219. Clean face and back of : 22 ‘: 219. Importance of good main- 
mold disk and mold ; tenance cf mold disk wheel 
220. Clean back and front . 22 ° 220. Function of mold disk 
mold disk wiper wipers 
221. Replace and position 22 ; 221. Functions of mold disk 


the mold casting disk bevel pinion gear 


22 '222. Timing mold disk wheel 


223. Return machine to normal 22 | 223. Precautions in alignment 
casting position of second elevator 
; 22 : 224. Precautions in use of 
linecasting control lever 
225. tock up vise 22 : 225. Steps in final check-up 


and positioning of casting 
disk after a complete 
change over 
22 226. Functions of vise auto- 


matic 
227. Set knife blocks for 22 227. Universal knife block 
measure i 
22 228. Function of knife wiper 
22 229. Old style knife block 
230. Recheck assembly, 22 230. Functions of first eleva~ 
delivery, and casting tox cam, distributor 
mechanism before first shifter cam, mold turning 
.«s°06| Cc Line is set in cam, vise closing cam, 


justification cam, pot 
pump cam,s mold cam and 
driving gear, delivery end 

elevator and transfer cam 

231. Send in assembled lines 23 231. Function of assembling el- 
evator, delivery slide, 
first elevator, vise jaws, 
justification mechanism, 
mold casting disk, mold, 
ejector blade, knife block, 
galley and slug lever, — 
first horizontal transfer, 
second horizontal, single 
distributor, distributor 
clutch, clutch assembly, 
and cam actions 


ee 
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JOB TRAINING: 


What the 


Worker Should. Be Able to Bo 


232. 
233. 
234. 


235. 
236. 


237.6. 


239. 
240. 


244, 
245. 


246. 


248. 


250. 


251. 


236- 


Return tight line to 
assembling elevator 
Set up machine for 


caSting border materiais 


Insert Borde> s:ides 
in block 

CaSt borders 

Dump galley 

Replace gzaliey 


Release stuck matrix 


in magazine 

Clean. out jaw of 
matrices in assembling 
entrance 


Clean out distributor 
stoppage 
Change matrix selector 


Back up distributor 
screws 


Change magazine 


Store magazines 
Clean well and well 
holes 


Clean plunger 


assion. 


io. 


249. 


250. 


252. 
253. 


254. 


255. 
256. 
257. 
258. 


RELATID INFORMATION: 
the Yorker Shonid Xrow 


Kast 


Funciitcn of waricus 
gailievs 

Fanction of siag lever 
Rinds of masazines; their 
care and usé 

Fanction of star whesi 


Function ef mirix 
@czlivery beit 

T,nction of igisr and 
arriving Dalteyv 

Fonction of chute Finger 
an@ plate gaide extension 
Fanction of secend Rori- 
zontai transfer 

Fonction of singi= aistri- 
buter, box, an font ad3s- 
tingeisher 

Fonction oF cistribater 
chate 

Method of stevcing cistri~ 
bateor after clearing of 
stornag= 


Safety brecautions to be 
Observed in chancins 
magazine 

Storage of macazines 


Maintenance of Linotyp> 
metal pot 

Varicns charecteristics 
of artificial cas, nstrrai 
gaS, and kerosene sts 
VWarices characteristics 
Of electric sots and 
thermesiat 

Function of throat 

Paris of pot pamd Siuonger 
Maintenance of piuncer 
Characteristics oF Linco- 
type metai 


JOS FRATEINS: Fist she asso. : 
Morksr Shonisd Re Brie =o Do cio 


259. Cizen tack sonitt - Re 
253. Cisen Sromt sonirs - 2e 
251. Ramove Stack shy 2 
262. O81] Iimersstine te 2£ 
- 263. Clsem K=eyotera «om " BE: 
234. Clsen Keyocerd tm © EL 
rolisr : : 
265. Clsen snd ore Sor ae) Se 
255. Oi==n am cere =r 24 
Spaclisnis 
257. Jipk® Linciwm stjost- ez. 
Rants 


268. Ssbhimt job mics ee as: 


eo — a 

270. Comii= Uist oF sucrsss T 
of Drinting supriies 
272. Dressers mre? sess : 


ingDiwDS 
273. Desim }b jacks 


&oetqnument Covering 
Sireet fo. L Gnit 1 


EISTORY OF PRINTING 


Prirting is & dynamic industry, contributirg greatly to cur means 
af commmicestion. Originsting in China over ten centuries ago, print~ 
ing teemmiques were advenced in Germany, making possible the further 
extension of bumeam knowledge. As printed books, newspapers, and 
pambiricts were published in ever increasing numbers, they played a 
Vitel part im the spreading of ideas, influencing public opinion and. 
aetting the people to obtain = voice in government . The contribution 
Qf the printed word to the growth of democracy is so fundamental that 
fresfomr cf the press has become one of America’s “Four Freedoms." 


Althouch challenged by radia. motion pictures, and television, 
the orinted tege hes comtinuzlly held its place as an important means 
Qf exchanging informetiom and providing a permanent record of human 

er 


Aas ame whe will carry om the traditions of the printing industry, 
yor will be interest in exploring the past history of your chosen 


war. This assi = will give you a valuable background of the 
Eistury of printing. 
Resiqumemt= 
E. Bead the references Listed below. 
a 2. Answer the cuestions and turn in this assignment by 
References = 


BR. Cleetor amd Pitkin, General Printing, pe. 128-130; 139-149; 
EGz. 

E. Kerch, Greptric Arts Procedures, pp. 13~-21. 

€. Folk, The Practice of Printing, pp. 1-12. 


Cerestioarres = 

Truec—Fa lise 
Directions: The following stetements are either true or false. If 
the statement is true, draw @ circle eround the letter "fT." If it 
is felse, drew @ circle around the letter "F." 


pry EF F tL. The first printed books were attempts to reproduce the 
ead manuscript backs which had heen hand written by scribes. 


po 4 T F 2 The earliest printing was done from hand carved wooden 
pes Blocks. 


; EF F 2. The Chtnese had developed inks for printing as early as 
3 400 &.0., bot printing did net develop in China because 
the knowledge of paper-making was lacking. 


16. 


17. 


18. 


19. 


20. 
21. 


22. 


23-6 
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The Chinese used movable type for srinting many years 
before Gutenberg's time. 


Papyrus was used as the raw material for the first paper. 
The first book printed in English was The History of Troy. 


England permitted freedom of the press as early as the 
middle 1500's. 


The Oxford University Press has operated continuously 
Since 1585. 


Because Of the printed account of the voyage of Vespucci, 
we live in a country known as America. 


The oldest continuously operating printing establishment 
in America is the Harvard University Press. 


The first printing establishment and the first regularly 
published newspaper originated in what is now the state 
Of Massachusetts. 

Printing had moved to what is now Missouri by 1808. 


Prior to 1700 the British government had suppressed two 
attempts to publish newspapers in American colonies. 


For the 25 years it was published, Poor Richard's Almanac 
had an average yearly circulation of 10,000 copies. 


A book published over 150 years ago remains the best 
source book On colonial printing. 


The early printing presses resembled the wine and cheese 
presses of that period. 


Joseph Niepce made the first engraving on metal by photo- 
graphic methods. 


Photo-engraving has been commercially profitable for 
around 75 years. 


Movable types were first used in Europe around the middle 
of the 1400's. 


The Bible was the first book to be printed in England. 


The carved stone tablets of the Assyrians represent the 
earliest attempt.cf man to record an important event. 


The twenty-six character alphabet as we use it today was 
developed by the Phoenicians. 


Wieroglphics, a very elaborate system of picture writing, 
was developed by the Assyrians. 


~ 


2 ie 


T F 24. Johann Gutenberg” is eeneraliy. given credit for the first 
book printed from movable type. 


25. William Caxton introduced printing into Zngland. 


26. ‘William Caslon is best known for his printed works. 


27.. The first printing in North America was done in Mexico. 


' 
| 
a 
| 

‘ 


Se ee ee 
De i 


28. The Freeman's Oath was printed in 1639 and was the first 
w.llienmaterial p.inted in’ Colonial “America. 


eee 
* 


‘y T F 29. Benjamin Frankiin was one of the most widely known printers 
of early Anerica. 


Completion 


E | 32 85 nis 

¥ Directions: .Fill in the blankis): in each statement with the word(s) 
| 

| 


required to its dao the sentence.; iC DERE EET ©: 


E | 1. The. ‘printing establishment Which has had the Longest cantsnuous 
@ operation in history is the 
in ° 


| 
Zz 
| 26 Willian Casion. made his most notable contribution to the progress 
e “of Pe eptang in the field of ° 


3. The first printer in the American colonies was 


4. The American Seinides establishment which has the longest period 
of continuous operation is the 


ean. xe < a 
ee ee ne a ee, 


5. The oldest continuous ly published newspaper in America is the 


6... The first regularly published newspaper in America was established 
“ in the opening years of the century. 


7. The forertinner of the modern printed pook was the 


* 


8. Gutenberg‘s first known werk was the = ° 


9. The modern style cf type faces was designed by ‘ 


a LT ere sat AE a rd bate tot ge 
ee ee Ae Ee nee ee le eS ON Eh LN ETERS me 


= 10. The first book printed in the Western Hemisphere was published 
7 in __ : in the year. ° 
| 
| 
] 
H 


Directions: 


Matching 


and in the left, various words. 


right with the word(s) on the left by placing the proper letter in 
each blank on the left. _ 


I. 


Cuneiform 
Egyptian 


Phoenicians 


American Indians 


san de Printere 
Churches and monasteries 


Gutenberg 


Pannartz and Sweinheym 


Manutius 


Jenson 


Caslon 
Caxton 
Garamond 
Tory 


Bodoni 


| Franklin 


Bradford 
Cromberger 
Stephen Daye 


Printing Education Week 
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in the right column are descriptive words and phrases, 
Match the letters of the item on the 


Books and scrolls were written 
by scribes 


Developed Roman .to its finest 
form and beauty . 


Development of alphabet 
Wedge-shaped characters 

Hand carved wooden block in 1417 
Invented Italic type 

Papyrus scroll 

Originated first Koman type 
Genesis Of typefaces 

Picture writings 


First movable metal type 


Promoted early French prifiting. 
Introduced printing into England 
Page from the “Diamond Sutra" 
Benjamin Franklin's birthday 


Became famous American colonial 
printer 


Originated modern-face type ~ 
First colonial printer 


Began type foundry as a separate 
activity 


Became first printer in 
Pennsylvania 


America's first printer 


Became famous English printer 
and type founder 


~!S 
> 
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Assignment Covering 
Sheet No. 2 Unit z 


PRINTING AS A VOCATION 


In the printing industry, sometimes called the graphic arts 
industry, there is a great need for well-trained workers. Although 
there exists a vaSt array of machinery, materials, and appliances 
of the trade, there is a shortage of skilled printers who can use 
this equipment to turn out products of the quality demanded by today's 
consumers Of printed materials. 


If one expects to remain in, and advance in, the printing 

industry, it is not adequate merely to know of the existence of job 

openings. The extent of these opportunities, the requirements of 

- the various jobs, wage trends, how the field of work compares with 
| others in the nation, future expectations of the industry and a 


vast amount of other pertinent information relative to the printing 
industry must also be known. 


| In order that you will not fall into the category of uninformed 

workers, this unit is designed to acquaint you with various items of 
factual information which will enable you to become well rounded in 
your knowledge of the printing industry as a whole. ft is also 
designed to make you aware of the position of the industry in our 
national economy. 


a if Assignment: 


l. Read the references given below. 
2. Answer the questions and turn in this assignment by 


Re ferences: 


ce me ei Ree Se tee Se oe Spe 


‘ Ae Cleeton and Pitkin, General Printing, pp. xi-xiv, 13-16, 184< 


B. Karch, Graphic Arts Procedures, pp. 337-353. 188. 
4 F. Pollack, Printing: Careers and Opportunities for You, 
a : pp. 13-39. 
i i 
a Questions: 
Truc-False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "TT." If it 
is false, draw a circle around the letter "F." 


. : T F 1. Printing is the fourth largest industry in the United 
“= States in terms of the number Of establishments. 


es T % 2. Most printing craftsmen are employed by newspapers. 
T F 3. Printing employment tends to be less affected by declines 


in general business activity than employment in manufactur- 
ing aS a whole. 


4 
_ 
eae, 


12. 


15 « 


16. 


17 


18. 


19. 


20. 
21. 
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Printing ts a seasidgl déchpation. 
One of the primary disadvantages of employment in the 
printing industry is forced retirement at an early age 
due to the nature of the work. 
Most printing craftsmen are members of trade unions. 


Few technological changes are expected in printing 
processes within the next twenty-five years. 


In the past, technological advancements in the printing 
industry have caused a decrease in the number of people 
employed in the industry. 


The training of workers has kept pace with the @mployment 
demands of the printing industry. 


The majority of workers in the printing industry are women. 


The purposes of printing is to record messages on paper 
or other surfaces. 


Printing has a broader context than graphic arts. 


The proportion of skilled workers to Other workers in 
printing is about twice that for other industries. 


Unlike other industries, workers in printing establishments 
have not become specialists. 


The copyholder holds the copy so the proofreader can mark 
any corrections. , 


A worker familiar with platen and job cylinder presses 
should be able to enter any Of the printing fields as a 
pressman without further experience or training. 


The majority of men employed in the printing industry 


‘perform jobs requiring little or no special skill. 


In 1950, over 65,000 persons employed in the printing 
industry were under twenty years of age. 


The supply of professionally qualificd personnel for the 
printing industry falls far short of the demands 


Printing is a stable industry. 


Too many apprentices are being trained for the printing 
industry. 


The graphic arts industry has many small establishments. 


a = eae eee 
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F 23. In general, graphic arts work ig clean. 


F 24. In order to inpress' ‘a prospective employer, -the printing 


school graduate should claim to be able to perform ali 
of the skills of the trade, regardless of his actual 
ability to do these things. . 


F 25. Most employers are satisfied with a job well done regardless 


 O£ the time taken to complete the job. 


F. 26. The minimum requirements for a compositor is the completion 


of a five-year apprenticeship as a hand.compositor or the 
equivalent. 


F 27. The proofreader must have a thorough knowledge of the 


English language. 


F 28. Pressroom positions require .a thorough knowledge of the 


mechanics of the press operated. 


F 29, Photoengravers never perform all of the operations 


required in making REESE PECEE original plates. 


F 30. Lithographic artists perform ‘the work of dot etching, 


Ben Day, tusching,.and opaquing. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 


required to complete the sentence correctly. 


1. 


The term Of apprenticeship in printing is generally from 
to years and must be supplemented by courses of study 
amounting to a minimum of. hours for each year of training. 


The two largest printing centers in the United States are 
and ° 


Printing plants that employ such workers as photographers, 
strippers, printers, tint PRYSES: artists, etchers, finishers, 
and proofers are Known as plants.. 


The greatest number of men workers in the specialized aaa: 
crafts are or. . : 


Normally, the printing industry has over 
apprentices in training. 


Graphic arts workers number about -in the 
United Statzes, 


The sets type and assembles the products of 
type composing machines into pages for books, newspapers, and 
commercial printing of all kinds. 
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8. The : ___ 2. dtaws end writes exact typo~ 
qraphic specifications to scale for the other workers in the 
shop. a 


9. The minimum requirements for a linotype operator include the 
completion of a ee apprenticeship in a 
composing room, including .as a lino- 
type operator or completion Of a school course in 

and 


‘Listing 


oct 
) 


: Directions: List the items called for in each of the following 
; statements. Select your answers carefully. 


4 1. Three methods of entering the printing industry are: 
- (A) 


; (B) 
; (c) 


| 2. The composing room jobs are: 


{A) a {D) 


| (By eR) 
| (c) 
3. The jobs in letter press are: 
| (A) eee | 
E RE ee, +E) 
i 


| (c) 

, 4. The major fields of offset-iithocraphic tasks are in: 
7 | (A) Oo —“‘ésC*Y?; 
| ] (B) (D) 


E I 
E | 
a 
BS 
- 
| 
| 
2 
Pi 
P| 
, UCT 

$ 
7 
Bi 
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5. 


6. 


The professionul positions are: 
(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 


a ..QQQ@0&@°.—— 


Graduates of vocational and printing schools generally secure 
employment by: 


(1) 
(2) 
(3) 
(4) 


sa cassia 


« 
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Assignment Covering 
Sheet No.3 . Unit 3 


ACCIDENT AND HEALTH HAZARDS 


Considered as a general group, printers usually enjoy good health 
Government surveys have shown that long and continuous employment 
in the printing trades is compatible with reasonably’ good health. 


You who have elected to work in the printing industry, and who 
will work in the printing shops should realize that accident and 
health hazards are found in the printing industry as in any other 
major production industry. Because these conditions do exist, the 
hazards, their results, and means of prevention must be known in 
order to provide a background of knowledge about the particularly 


dangerous machines, and personal conduct necessary to prevent injury 
or illness. 


A careful study of the references assigned in this unit will 
provide information necessary to aid in accident prevention, and 


develop an attitude wnich will enable you to protect your personal 
health. 


Assignment: 


l. Read the references listed below. 
2. Answer the questions and turn in this assignment by 


Re ferences: 


B. Karch, Graphic Arts Procedures, pp. 273-274. 
I. Information Sheet No. l. 


Questions: 


True-False 


Directions: The following statements are either true or false. If 


the statement is true, draw a circle around the letter “T." If it 
is false, draw a circle around the letter "F." 


T #F 1. A worker in the printing trades must expect to work around 
numerous accident and health hazards which cannot be 
- corrected or prevented. 


T F 2. Long neckties and loose clothing constitute a serious 
hazard around moving machinery. 


T #F 3. Because individuals do similar tasks in different ways, 
it is advisable to lift all -forms, light and heavy, alone. 


7 eee 4. Because it lies flat, paper on the workroom floor presents 
an insignificant accident hazard. 
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17. 


20. 


21. 


22 « 


Machinery must be oiled or wiped whiic in overaticn. 


When lifting, the leg miscles, not the ab@ominsi msciss, 
Should be used. 


Taiking to a bes nning pressfesder should be arohibites, 
but Standing behind him to watch him at work can do no 
harm. 


0i1 should be kept on the workroom ficor at all times in 
the interest of safety. 


An open knife can be safely carrieai in = worker's pocket 
so long as the point of the biade is down. 


if a sheet s?°"%s from the platen when hand fesding a sress, 
the operator should quickly reach into the press io reesver 
it. 


Wrestling and horseplay in the plant shoul4 be absolutely 
prohibited. 


All work areas should receive a proper amount of ilinmine- 
tion, but this is impossible because the clare camnct be 
controlled. 

Skin infections can result from the use of benzin=e for 
cleaning purposes. 


The lack of dust control within the worhrocos may muse 
Giseases of the resDiratory system. 


fo avoid being burned, pigs cf metai may te pitchsd ints 
the pot for melting. 


Once they have been adjusted, automatic stops nesc not 
be checked for adjustment. 


Cleaning liquids may be stored in the workromm. 


The worker who smokes while at work should not weer a 
celinloia eyeshade. 


Zaberculosis may be spread by the use oF = commen Grintins 
cup or common towel. 


Spitting on the fliocors of the clant shonid be urohibited 
of all workers. 


In the composing room, a bellows shoule be used to cicsn 
the compartments of the type cases. 


A headache or feeling of weariness may be one oF the First 
indications of the presence of carbon mmmcxide within a 
poorly ventilated shop. 


£ 
t 


14 


He 
ef 
i 


taf 
ia 
‘ 


ry 
is 


zh 
2rimmsr tent bio Set Stee zest SS ss Ste 
GS DTOrigest when ees S55 1S SD WSS aes. 
Pot Dhmwsrs Shortt te cers So Ss tacos, 
3230 Toisiorning, SES seit Sse, 2S ae SS Ss 


Then Dssss sce Bett Dor ors = =" Soe, Ser mar i= 
j= Dpen. bot wren (et Sor 3 sires re Doe, Se 
Shonid 2 rins=2. 


3 Enooodhtsss 7 sere wore cam cans = weti=mere 


injxa7iss => De bales F ing = WED tr: 4 WOrSsS Wess a Ze. == : TCT. = fy oom Sica. =r - r 
from bis 3b. 


Ht 


SSri Tas arcitent ssc. 
Foiting = Sass oF fee Sn She es SS se TS Se 


Wery smell outs nesi mot Ge trestie® Go moenert Steet. 


Fatigue ani She wedkening of Guiy wesistene= ace tie 
te 


7 


Dirertions: Fi Im fe Sees &) =n Seth ste mes ES SS weiss} 


i a 


Colic, comstinstion, desert set Aiiihey Gisesses ace Ge reerite of 


coniingsd sxmosme =p ———— re 


A common friseking op samt seis on ae Sos Ss weer ce 


SIr> 


— 


2 = 


Tz ~ 


Soiniinns with = i=se «at - 


on 


q 


CLEVE APSR TRIP PSHE FOES LEO LINN MLE EG IESE ET MES! PLES ORGS ABEREEAB \ o—mn  F 


Macching 


Directions: Im the right column are descriptive words and phrases 
mck im the [eft veriious words. Match the letters of the items on 
tie riatrt with the words on the left by placing the proper letter 


Em geet Glank om the Ieft. 
Ll. Trtpeing amt felling A. 
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Colic, heart and kidney dis~ 
eases, deatt 


Loss of fingers or hand 
Cuts, rupture, strains 
Bruises or broken bones 


Getting caught in rollers and 
belts 


Burns and mangled hands 
Lil health 


Skin infection, Gizziness, 
headaches 


Burns 

Crushed fingers or hands 
Mangled hands and eye injuries 
Respiratory diseases 


Getting out of time with 
machines 
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information 
Sheet No. 1 


ACCIDENT AND HEALTH HAZARDS 


This information sheet wiil present certain accident and health 
hazards as well as their ultimate results and means of prevention. 


sas ey 


Crates 


Accident Hazarcs 


: Piaten Presses: Careless press feeding can result in crushed 
hands or fingers. To prevent injury insta 4 proper guards; do not cm 
try to feed very small or odd-shaped sheets. Do not reach for falling 
sheets . 


Cylinder and Rotary Presses: Crushed or cut hands or feet re- 
sult from carelessness when using these machines. To eliminate injur- 
ies; guard ail hand and foot hazards; get aid when removing and re- 
Placing reliers. 


Saw and Saw Trimmers: Maengleg hands can resu 
wiih the meving biade, or eye injuries com resi vom the eyes being 
StEuck by metal pieces thrown by the moving blade. To prevent hand 
injuries from saws and trimmers, use guards and work hoiders at ail 
times. To prevent eye injuries, wear geagies whenever operating saws 
and saw trimmers. 


it from contact 
ra) 


Composing Machines: With careless and impreper adjustment; com 
posing machines can cause burns and mangled hands. Te prevent such 
injuires, see that all automatic stops are adjusted and work correctiy; 
de nok throw pigs of metal into pot: guard molds, gears, and belts. 


Peper Cutters: These machines can cause the loss of cne or more 
fingers or a hand. To prevent these Losses, work alone when cutting 
paper; do not catch scrap as it comes from the knife. See that non- 
repeating devices work properiv. 


Slug Cutters and Mitering Machines: Aithough these machines 
are hand operated, their use can result in crushed, torn er cut fingers 
or hands. Safety demands that great caxye be taken when using un- 
guarded machines. when guards are proyided, they should be used. 


Unguarded Beits and Gears: To avoid being caught and injured 
by these means of power tranemlasion; see that ail belt and gear ha~ 
zarads are well guarded. 


Staplers. Stitchers., and Cornering Machines: These machines can 
cause crushed fingers or hands. Te ayoid such injury, install guards 
where possible and take care when operating. 


fripping and Falling: Painful bruises are a frequent result of 
this hazard, with broken bones or cther serious injuries possibile from 
falling agzinst or inte machinery. The prevention of these irjuries 
requires 211 type cases to be closed when net in use. Trouser cuffs 
should be xrolied inside. 


oe RE ae TH a 


Folding Machines: The greatest hazard with this machine is 
getting caught in rollers or belts. The prevention of these injuries 
demands that guards be placed at danger points. 


Fire: From this hazard, burns are the usual result. To prevent 
fires and the subsequent injuries, use safety. cans for benzine, 
gasoline and kerosene; do net keep stores of inflammable liquids in 
the workroom. Do not use a celluloid eyeshade if smoking on the job 
is permitted, 


' Paper Handling: From'-this activity paper cuts, .ruptures, and 
strains are possible resuits. To avoid strains and ruptures, Go not 
. lift excessively heavy loads. When papex cuts occur, they should be 
properly treated to prevent infection. 


Plate Handling: Cuts on the hands are the vsuai result from the 
carcless handling of plates. To prevent these cuts, take care when 
removing plates from the patent base; however, if they do occur, treat 
the cuts to prevent infection. 


Horseplay: Childish actions are extremely undesirable in a@ plant 
employing men and usnally result in falis against workmen who are 

| operating machines, or faliing against or into the machine themseives. 

Nee | Horseplay can be prevented by refraining from wrestling or engaging 
Se | in other play. 
ae | 
} 
f 


 ffalking with Machine Operators: The most serious resuit is 
usually to the machine operator who runs the risk of seriows hand 
injuries if the conversation causes him to get-out:of time with the 
‘Nachine. Teo eliminate this hazard, do not talk to machine operators. 


. Press-Feeding Difficuit Jobs: This is closely akin to the 
injuries which result from careless platen press operation - crushed 
hands or fingers. The prevention of these. injuries requires that 
narrow, lung jobs be run two or more up; and no reaching through . 

the press to save a fallen sheet. 


| Static Electricity: The flinch from a static electricity charge, 
ox the “stickiness” of charged sheets can cause a loss of timing 
when pres sfeeding and can cause crushed hands or fingers. These 
injuries can ‘be prevented by not attempting to peereeees electrically 
charged sheets by hand. : 


Unauthorized Use of Machines: The variety of injuries resulting 
from the unauthorized use of machinery and equipment is too enormous 
to make a specific list of them. In order to avoid injuries from 
this sourcé, all workers should ‘heed the danger signs posted tc 
inGicate those machines which require special instruction for their 
operation, and refrain from operating those machines, until given 
the proper instruction in their use or <neration. 
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. - Health Hazards 

Lead Poisoning: Depending upon the amount and length of expesure 
this hazard may manifest itself in any one or more of the following 
ways: colic, constipation, paralysis, disease of the heart, biocod 
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vessels, and kidneys, insanity or death. To prevent lead poisoning, 
the following precautions should be taken: do not create lead dust 
by splashing pigs in the metal pot; keep pieces of type from the 
mouth; avoid dry sweeping; do not eat in the workroom; wash hands’ 


before eating; clean nails frequently; and do not chew or smoke while 
working. 


improper Ventilation: This hazard is especially dangerous during 
the winter months when windows and doors are kept closed against the 
cold. The results of improper ventilation are fatigue, weakening of 
cay resistance, poisoning from gas and fumes. To prevent this 
hazard ali fumes and gases should be piped from the shop. 


Carbon Monoxide: This hazard results from improper ventilation 
and causes headaches, dullness, lassitude, nervousness, insomnia, 
digestive ailments, and possibly death. Proper ventilation and the 
piping cof fumes and gases from the shop will remove this hazard. 


Tabsrculosis: The result of this hazard is general sickness, and 
Possible death. %o offset the effects of this hazard, do not use a 
common drinking cup or tow21; prohibit spitting on the floor; éxércise 
in open air and in sunlight; have good ventilation in the workroom. | 


Benzine: This cleaning fluid is highly volatile, and therefore 
can present hazards both as a liquid and a gas, causing skin infections, 
faintness, dizziness, headaches. and vomiting. To prevent these 
conditions, proper ventilation should be provided, use gloves when 
cleaning presses; and provide adequate washing facilities. Also, 
see fire discussed previously for the fire hazards of benzine. 


Cleaning Mixtures: The use of cleaning solutions with anilin 
oil bases can cause convulsions and death. If these cleaning mixtures 
are uSeG, yioves should be worn, proper ventilation provided, and the 
user should avoid splashing the mixture on hands or clothing. 


Poor Blood Circulation: The result of this condition is general 
ili health. Exercise in sunshine and open air after working hours 
will usually correct this condition. 


can be prevented by the amount of illumination, shaded and located 
to prevent glare, 


Unciean Wiping Cloths: The skin infections caused by the use of 
unclean wiping rags can be eliminated by the use of sterilized wiping 
cloths. Local laundries usually provide a towel and wiping cloth ser- 
vice for those establishments requesting this service. There are also 
towel services located in larger cities which also offer this service. 


Fatique: The iil health caused by fatigue can be eliminated by 
Saat proper rest. 


~J Dust: The inhaletion of dust results in diseases of the respir- 
2d atory system. These diseases may be prevented by eliminating dust from 
a the workroon: by prohibiting dry sweeping, by cleaning pot plungers 

Se outside the plant, end by prohibiting the use of a beklowseto clean 


: Bad Lighting: Improper lighting causes impaired eyesight, which 
| 

| 

tybe cases while the cases are in the workroom. 
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‘Assignment eo ; covering 
Sheet No, 4 : a =e Unit 4 


THE CALIFORNIA JOB CASE 


} In the five hundred years that movable type has been in use, 
!numerous systems and containers for type storage have been develop... 
‘Although applying some of the terminology of earlier systems, the 
‘California Job Case is in this country, the most widely meee container 
for BLOEsnS type at the present tiie. 


These cases are unique in that none of the individual compartments 
or "boxes" are marked to identify the characters they contain. The 
compositor must rely wholly upon his memory to determine the location 
of specific "boxes" when selecting or distributing type characters. 
Because of this, it is necessary for the beginner to develop a complete. 


knowledge of the location of the various type characters within the 
job case. ; 


This assignment will provide you with.an opportunity to extend 
your knowledge of the printing industry. by learning the location of 
the various type characters in the California Job Case. , 


Assignment: 


1. Read the references listed below. 

2. Draw, freehand, three plans of the eavizornin Job Case. Learn 
the location of the various characters by the method described 
on page 23 of reference A. Use the lay of the case shown in 
Fig. 8-A of reference A, Submit the third sheet to your 
coordinator for use in-checking your knowledge of the lay of 


the case.. 
. 3. Answer the Sadetions, complete item 2 above, and turn in 
this assignment by . 
“References: . 


A. Cleeton and Pitkin, Geneva Byinting, pp. 22-23. 
B. Karch, Graphic Arts Procedures, pp, 129-130. 


C. Polk, The he Practice of Reintian. pp. 26-30. 
Questions: | 
True~False 
Directions: The following statements are either true or false. If 


the ptacencat is true, draw a circle around the letter "TT." If it 
is false, draw a circle around the letter “F," 


T F 1. Font is the term used to designate an assortment of one size 
and’ face of type. 


T F 2, The “lay of the case" refers to the position of the type 
case on the work bank. , = 


T 


3. 


12. 


13- 


17. 


18. 


19. 


20. 
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A "dirty" type case is one which has many pieces of broken 
type gp its compartments. 


hen learning the position of the various characters in the 
case, the position of the fractions, commercial signs, etc., 
should be learned first. 

A “pied" type case and a "dirty" type case are the same. 


The New York Job Case and News Cases are used in some 
printing plants. 


The California Job Case is made after the pattern of News 
Cases. 


The letters J and U were added to the alphabet after type 
cases were designed. 


The upper News Case held only large capitals. 
News Cases were used in pairs. 


The California Job Case occupies a space 32 3/16 x 16 5/8 x 
1 1/16 inches, and holds approximately twenty pounds of 
type. 


The California Job Case is divided into compartments of 
equal size. 


The lower News Case contains both Lower case characters and 
small capitals. 


The largest compartment in the California Job Case contains 
the most frequently used type character. 


The California Job Case is a triple case. 


The numerals in the California Job Case are placed out of 
sequence. 


The capitals in the California Job Case are placed in 
sequence. 


For storing ordinary type, the California Job Case is almost 
universally used. 


It is customary to place type made only in upper-case into 
what is termed an “all cap case." 


New schemes must be learned for each new typ. case used. 


rman a a ee 


Se ee 
t 


PRS TORTS = ay pat ial ene Cn CTR ree ee ee ee ee ae 
ee oe hd Ne I RS ERD raf 


' 38 


. Dixections: 
ing certain jobs. 


Sequence 


The lists which follow are the steps involved in perform- 
Indicate the order recommended in: your references 


by placing the proper number in the blanks at the left. 


1. Steps of procedure to follow when jaa the "lay of the case." 


aera | 
B. 


a Cs 


H. 


ee anand 


Locate the lower case letters of the alphabet several times. 


Learn the location of the capitals. 

Take a blank diagram and mark the spaces from memory. 
Draw a diagram of the California Job Case. . 
Leagn the location of the sure 


Leagn the location of the punctuation marks, special characters 
and spaces. 


Mark) the letters in their proper area. 


Check for errors and concentrate on their correction. 


2. Steps BS procedure to follow when working with a type case. 


Ae 
tn De 


aaa Ce 


D. 


Directions: 


Pull out halfway, the case immediately below the desires case. 


Lo ate the case containing the desired type. 


{ 
Place de«ired. case on work bank. 
Pull out desired case. 


Completion 
Fill in the blank(s) in: each statement with the word(s) 


required to.complete the sentence correctly. 


Ls The last of the letters to be added to the ATPnerer were the 


and the . 


2. The time necessary to learn the position of thé various type 


characters within the case shovld be approximately . 


3. The New York Job Case contains 


» 


sets of capital, 


4. The most frequentiy used of the letters is the 


5. The letters used least are the 


| ee ee | 


, and ys 


39 
following questions refer specifically to the California Job Case. 
The capitals are found in the section. 
The numerals are found in the | section. 
The quads are found in the . section. 


The punctuation marks are found in the and 
_. sections. 


ee ad 


The least frequently used lower case letters are found in the 
section. 
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Assignment Peis | ve Covering 
Sheet No. 5 Units 8-13 


CHARACTERISTICS OF TYPE AND SPACES 


One of the earmarks of » good worker centers around the fact 
that he or she is well incised as to the nature of the materials in 
daily use in the indus? ry. 


Since printers brild their results from a display of type faces 
which are in turn princed into thousands of copies, it is most impor- 
tant that each of these type faces be analyzed to the extent that the 
worker will he able to select suitably designed type to carry the 
message to be delivered to the public. 


In this unit you will learn various type faces as weli as the 
various types and kinds of spacing material. You will also learn of 
the manner in which these are kept, cared for and used. 


Assignment: 


1. Read the references listed below. 
2. Answer the questions and turn in this assignment by 


References: 


A. Cleeton and Pitkin, General Printing, pp. 19-22. 
C. Polk, The Practice of Printing, pp. 18-25, 31~38, 182-190. 


Questions: 

True-Falise 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F."“ 


T F 1. fhe nick on a piece of type is the depressed area between 
the feet of the type. 


7 F 2. The point size of type corresponds to the distance in 
points between the back and the belly of the type. 


7 F 3. The very large type used for poster printing is cut fron 
wood, 


T F 4. Spaces are shorter than type and have no characters on 
them. 


T F 5. Three 3~em spaces and one em quad occupy the same amount 
of space in a line of ctype. 


T fF 6. Two en quads will occupy the same amount cf space in a 
line of type as an em quad. 


13. 
14. 


15. 


16. 


17. 


18. 
19. 


20. 
21. 


226 


236 


24. 


25. 


26. 


27» 
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Leading refers to the separating of lines of type by means 
Of leads and slugs. 


Leads and slugs more than 10 picas long are cut in half- 
pica graduations. 


The most commonly used leaus are two points thick. 


The face of the type serves as the printing surface. 


the beard of a piece of type may be the serif or the 


finishing stroke. 


All type in North America is of uniform height, approxi~ 
mately 11/12 of an inch or .918 inches. 


The nicks on the type body serve only to indicate the 
correct position of the type in composition. 


A font. of type is an assortment of type, in a single style 
and size, aS put up by the type founders. 


A type series is made up of the various sizes of any one 
kind of type. 


A type family. is composed of a number of type series bear- 
ing the same name and design characteristics. 


Body type is more legible than display type and | is designed 
to attract the attention of the reader. 


The “em quad" is always the square of the type Pee 
regardless of the size of the type. 


A 3-em quad will occupy the same amount of space in a line 
of type as 9 3~em spaces. 


Leads and slugs are stored in the type case. 


‘Reglets and slugs are made from the same material. 


Modern-face types may be identified by the contrast of 
heavy and light strokes. 


Nicholas Jenson first developed a modern~face type. 


A modern~faced type may be identified by the serifs which 
join the strokes at right angles. 


Oldstyle types are characterized by angular serifs and 
heavy, uniform body elements. 


Text letter types are most legible when set in capitals. 


In the sans-serif types, the letters have ne serifs and 
the strokes are of uniform weight. 


she kerns present or. script types, they require 
Li 


HG ad 
My ttip.e Shox 2 
Directions: Listed wich e&ch of the incomplete « ‘ntences which follow 
are severe] resvopess, sve GE which will complete the statement and 
make it true. Indicate your choice by placizne the appropriate letter 


in the blank at the Lett, 


Le Spe letters refer to (2) sans-serif jettexrs; (B) letters 
ch porcions of the face extending beyond the body; 
to} siceG lecters of any one kind; (D) arrangement of type 
in 2 stick. 


2. Groove on a piece of type is the (A) area between lines of 
- type; (B) area across beliy of piece of type; (c) depressed 
area between the feet; (BD) slanting area from face to 
shoulder. 


—... 3: Serts are (4) assortments of type within a font; (B) individ- 
ual type characters packed separately and usually included 
with each purchase cf type; (C) individual type characters 
that may be obtained separately on special order; (D) mixed 
groups cf kernec iLecters. - 

4, An-en guad is (A) one-half the size of one 2-em quad; 
(8) the same size as three 3-em spaces; {C) the same width 
as three 3~em spaces: (D) one-half the size of one em quad. 


_—_. D+ Swash letters refer to (A) uncial letters; (B) sans-serif 
letters; (C) ornamental italic letters; (D) square-~serif 
letters. 


Listing 
Directions: List the items called for in each of the following 
statements. Select your answers carefully 


1. Tne parts common to ail pieces of type. 


{A) (G) one 
(B) (H) 
RO)) «ED 
(D) i. ye ————— 
(=) —.  {K) 
i) (i) 


2. Types are classified into five groups according to method of 
composition, They are 


(a) (p) 
(B) (E) 
(c) 


3. List in order of decreasing Sige the spacing material normally 
found in the type case. 


(1) (5) 
(2) (6) 
(3) | (7) 
(4) 


4. All type faces may be divided into seven groups. List these 
seven groups. 


(2) (5) 
(2) (6) 
(3) 7”) 


(4) 
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| Assignment aS + <4 Covering 
; f Sheet No. 6 Unit 14 


oe | _ THE PRINTER'S SYSTEM OF MEASUREMENT 


At one time in the development of measurements, an inch was 
- equal to oné-eighteenth the length of the human forearm, Later a 
BI royal decree made an inch equal to the combined lengths of three . 
2 barley-corfis. This lack of any definite standard of measurement 
Made it necessary that craftsmen adopt some systen. of measurement: 
+0 avoid poor workmanship. In 1878 American type founders anortes 
a uniform standard system for type sizes. 


i Cae ree | 
ee 


As you work at the printing trade you will have occasion to use 
the terms which make up this measuring system, both in conversation 
| a and composition. Until you are completely familiar with these terms, 

pt you will not be capable of performing the job situation which will 
: be presented to you, nor will you be able to discuss the problems 
Which will arise. 


| In this unit you will learn to use the terms which make up the 
a printer's system of measurement, and work out basic problems with 
which the printer must cope. 


Assignments: tg 


-_ = mee we 


z 1. Read the references listed below. 
x 2. Answer the questions and turn in this assignment by 


ai eee 9 
References: 


a A. Cleeton and Pitkin, General Printing, p. 17. 
= B. Karch, Graphic Arts Procedures, p. 125. 
C. Polk, The Practice of Printing, pp. 67~71. 


Questions: 
True-False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "—.". ff it 
is false, draw a circle around the letter "F." aa 
a | T 1. Wooden line gauges are preferred by printers bedause they 
: EB: are lighter in weight than brass or steel gauges 


nj 


T F 2. There are two “nonpareils” in one “pica” and six "Bicas" 
in one inch. 


T F 3. Agate lines are used when setting up newspaper advertixe- 
ments. 


: T F 4, The "pica" 1s the smailest unit of measure used by printehg. 
. \ NJ \, 
j T F 5. A “pica” is made up of two “nonpareils." s 


T F 6. ‘There are approximately 72 "picas“ to the inch. 
T F 7. A line of 8-point type set 24 picas tyide contains 36 ems en 
of type. 


T F 8 A line of type set 49 picas wide contains 228 points. 


~ F 9. A line of 6~point type set 24 picas wide contains 24 ems 
of type. 


T F 10. ‘The number of ems per Dage can be caiculated by multipiying 
the size of type by the number of lines. 


Completion 


Directions: Fill in the biank(s) in each statement with the word(s) 
required to complete the sentence correctly. 

L. A line 2 inches Long will equal _ nonpareiis. 

2. One~fourth inch will equal points. 

3. A line 5 1/2 inches long will equal __—ssépicas. 

4. A good type rule will usually measure up to _ ss séPicS. 

5. The smallest common type is ss Ont. 


Directions: In the right column are various terms used in printiny 
measurements. Match the letters of the items on the right with the - 
word(s} on the left by placing the proper letter in each blank on the 
left. 


__ 1. Pica AL LL points 

—_... 2+ Inch B. Inches 

—_... 3*« Page sizes C. 12 points 

__.. 4 +=A0jNonpareil em D. Unit of calculating printed matter 

—_.. 5+ + Small pica BE. 24 ems of 12 point 

tat 6. Long Primer . F. Ems per line x number of lines 

__... 7+ $1600 ems G. 6 points 

—_.... 8 24 picas wide H. 48 ems in 24 pica line 

_.. 9 +6 points I. 13 inches — 
—__10. Ems per page J. 6 points thick 


K. 10 picas 
L. 72 points 


— 


et “A6 
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- : 3 THE PROCESS OF SETTING TYPE 


Although much of ‘the type today is set by iachines, the most 
satisfactory way to learn printing thoroughly is to begin with the 
elementary processes of hand composition and build on’ this solid 

4g foundation. In addition to this consideration, many sizes and faces 
eo of ype 28 well as special job plans, will always be set by hand. 


7 Despite the fact that many trades require the use of a large 
a; number of hand tools, the printer needs but a few to work at this 
a . trade. The most important of these is the composing stick in which 
ay single pieces of type are assembled and justified by the compositor. 


mene 


Just as the first movable types were carved of wooden blocks, 
so were the first composing sticks also carved of wood. As type size 
became standardized with the progress of the printing industry, the 
ae i composing sticks were also improved until they became an expensive, 
pI precision hand tool of brass or steel. Modern composing sticks are 
P. usually made of alloy steel or are Piated to prevent rust or corrosion. 


This unit will provide an opportunity for you to acguire inform 
ation concerning the care of the composing stick and its use in 
composition, In connection with the use of the composing stick, you 
will also learn about the process of setting straight matter composi- 


z= tion, and of the Eypographica! considerations involved in the division 
of words. , 


Assignment: 


1. Read the references listed below, noting in particular the 
various illustrations. 
E 2. Answer the questions and turn in this ‘assignment by 


References? 


3 A. Cleeton and Pitkin, General Printing, pp. 24-34. 
: B. Karch, Graphic Arts Procedures, pp. 138-145. 


C. Polk, The Practice of Printing, pp. 39-52, 72-84. 
7 Questions: | 
| True-False © 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "fT." If it 


is false, draw a circle around the letter “F." 


fT F 1. The location of the composing stick knee determines the 
b width of the composition. 


- f F 2. The composing stick is sometimes referred to as a “job 
stick” or merely as a "stick." 


3 


ll. 


12. 


17. 


18. 


19. 


20. 
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The Rouse and micrometer composing sticks require the use 
Of metal furniture to set the kmee. 


The Rouse composing stick is adjusted to six-point gradua~ 
tions by means of the half-pica lever. 


The majority-of the references prefer the placing of a slug, 
rather than a lead, in the composing stick before the first 
line of type is set. 


A line is correctly justified when it cannot be removed 
from the stick without releasing the knee. 


Bach line of type should be corrected, if necessary, 
before it is justified. 


Insufficient space between words will cause them to run 
together and form "lakes" and "rivers." 


Properly spaced composition will present a uniform tone of 
gray to the eye of the reader. 


A line of type may be perfectly justified, and yet be 
poorly spaced. 


When it is necessary to alter the spacing between words, 
“spacing out" is preferable to "spacing in." 


The original spacing in a line of type may be altered to 
facilitate justification. 


When "quading out,” the largest pieces of type are placed 
nearest the punctuation mark. 


Sentences should be separated by two 3-em spaces. 


The G¢omma face and the nick are on the same side of a piece 
of type. - 


Squared indentions are used to give prominence to a certain 
section of composition. 


indention for poetry consists of having each of the 
rhyming lines indented equally. 


The half<diamond type of indention is used to give 
display properties to a section of printed matter. 


A square and centered paragraph is indented an equal amount 
on each side. 


Letterspacing between lowercase letters is considered 
good form and is desirable que to the improved appearance 
of the composition. 


“48 


{ 
! [3 
a | - T FP 21. Regular paragraph indention consists of having the first 
E | line set £4811 measure and each of the other lines indented 
a : an equal amount. 


| T F 22, Figures set in vertical: composition should always be 
Es aligned ac the right. 
1 


T F 23. When-setting type, the thumb is used to hold the type 
against the knee of the composing stick. 


T F 24. The hand which holds the stick should "follow" the hand 
which selects the pieces of type. 


Era ictus * 
we eee eee rem - 


T F 25. Type should always be read in the stick, upside down, and 
from left to right, 


| tT F 26. An “out" is a repeated word which should be reioved. 
—— T F 27. Any cf the “four demons" may be identified by holding the 


piece of type with the nick up, and imagining the straight 
stem running in the opposite direction. — 


| 
| 
Et 
E | 


T F 28. In spacing of lines, it is more important to have equal 
Spaces between words than it is to vary the spaces so that 
the printed matter appears to have equal spaces. 


T F 29. When there is no way to avoid dividing a word at the end 
of a line of type, the word may be divided anywhere. 


T F 30. The word align may be divided between the first and second 
letters. 


T F 31. The indention of a. paragraph 18 picas wide should be one 
em of the type. . 


Completion 


& Directions: The following spaces and combinations of Spaces represent 
3 divisions of an em quad. Place in the blanks the correct fractional 

j and percentage values of the indicated spaces and combinations of 
spaces. 


Fraction of em _ Per cent of em 
Z| 2. 5 em space 
: Zz. 4 em space 
3. 3 em space | ~ 

4. 5 em + 5 em 

55. 5 em + 4 em 
6. en quad 

7 


»- 5 em * 3 em 


49 
i 7. 5 em + 3 em 
8. 3 emt+4em_ 
9. 3 em + 3 em 
10. en guad + 5 em 
: ll. en guad + 4 em 


| a: 12, en quad + 3 em 


Listing 


Directions: List the items called for in each of the. following 
statements. Select your answer carefully. 


| l. The common ligatures found in the type case, = 
, (a) (D) 
7 (B) oo —C«i 
(c) 


(A) —sCF*) 


= (BY 
(Cc) ) 


2. The punctuation marks found in the type case. 


(D) (I) 
(E) (J) 


| 
| 


at bl ian 
een ed 


Selle 


50 


Assignment Covering 
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THE HANDLING OF TYPE 


Throughout the years in which the printing trade has developed, 
certain practices in the handling of type have become standardized 


‘through use. Unlike many procedures, only one school of thought has 


been developed regarding these practices indicating the total agree- 
ment of past and modern printers as to their desirability. 


To advance in the printing trade it is essential that the 
beginner master the techniques of handling type from the very begin- 
ning of his training. Any deviations from standard practice usually 
result in poor workmanship and damage-to the equipment.in the.shop. 
The manner in which he stands at his work station, removes the 
composed matter from the composing stick, or ties up the form must 
conform to the standard practices of the trade. The manner in which 
beginners master and use these practices will distinguish those who 


are working to advance in the printing trade from those who are just 
working. 


In this unit you will learn some of the standard practices used 
in the handling of type, as well as the names and uses of equipment 


involved in further preparation of composed material for the initial 
inked impression. 


Assignment: 


1. Read the references listed below. 
2. Answer the questions and turn in this assignment by 


References: 


A. Cleeton and Pitkin, General Printing, pp. 35-39. 
B. Karch, Graphic Arts Procedures, pp, 144-147. 
C. Polk, The Practice of Printing, pp. 53-56. 


Questions: 
True-False 
Directions: The following statements are either true or false, If 


the statement is true, draw a circle around the letter "T." I£ it 
is false, draw a circle around the letter "F." 


T F 1. It is advisable to "dump" the stick only when it is full. 


T F 2. The composing stick may be unclamped for the easier removal 
of composed matter. 


T F 3. The majority of the references agree the composed matter 


should not be lifted when being transferred from stick 
to galley. 


T F Ge 
T F 7. 
T F 8. 
T PF 9, 
T F 10. 
T F it. 
T F 12. 
T F 213. 
T F 14, 
YT F 15. 
T F 16. 
T F 17. 
T F 18, 
T F 19. 
Directions: 


When quadding out.a line, the wider quads and spaces are 
Placed next to the punctuation mark. 


A “bank" is a slanted cr flat working surface’ in the 
eouporang room. 


me “alley* is a storage for unused Spacing material. 


A line of type which seems tight when off its feet will 
become loose when’ put on its feet. 


The "galley" is the lower corner of the bank where tyne is 
stored after being removed from the stick. 


The make-up galley is very carefully made and has pica 
graduations on its side. 


A small form may be kevt on its feet in the galley by 
increasing its size with metal furniture. 


Tice around the form with a string is sufficient to hold 
it. 


When tying:-up a form, the typing process is begun at the 
open corner and ended at the opposite corner. 


The majority of references agree a knot should he tied in 
the string when a form is tied up. 


Excess string should be cut off the tied form. 

then transferring type from the composing stick, the second 
finger of each hand is placed against the ene of the lines 
of type ° 


Any type form should have a slug at both the head and the 
foot before it is handled. 


When placing type in the galley, the head of the type 
should always be in contact with the head of the galley. 


When tying up a form, the string will be kept taut if it 
is drawn tightly just Prior to passing it around each 
corner. 


Type forms, which have been tied, are carried from the 
galley and placed on the stone. 


Completion 
Fill in the blank(s) in each statement with the word(s) 


required to complete the sentence correctly. 


1, Nearly all type cabinets have a working surface, either flat or 
slanted, called a ‘ 


“<. The should always be placed in one of the lower 
carmers ar the henrkx. 


.°-M@hen the form hes been tied up, the excess string is cut off with 
sme sterp edge cf the . 
=. Mixed cr jumbled type is referred to as 2 


=. fvpe should be pleced in the galley with the head of the type 
ageinst the end cf the galley. 


Secuence 
Direccionms: The Lists which fellow are the steps involved in perform- 
ime certzin jobs. Endicate the order recommended in your references 
ow ciecing tme Bbroper numbers in the blanks at the left. 


+. The following steps are involved in dumping the composing stick. 


&. Blece fingers end thumbs in possition for pressing type from 


are stick. 


5. Mave type sc the head of the type engages the head of the 
aeiter. 


&. &itow thumbs ta go to the bettom of the stick. 


~ 


BH. Flece geliey im position an the bank. 4 


— EH. Siice type from stick to the bottom of the galley 
F. Set stick egcinst lower edge of galley. 


G. While holding the stick against the galley, push the lines 
Horwerd im the stick. 


- The telfiowing steys of precedure are involved in tying up a form. 
&. Hegim @t proper corner and wind string clockwise around form. 
5. Elece necessary siugs or furniture around form. 

c. Winc string eround form a sufficient number of times. 

D2. Place head of form against head af galley. 

E. Select string of adequate Length. 

EF. Bust string downa te center of the form. 

€. Brew loop tight. 

E. Cut off excess steis e 


E. Eush <= Eoor between the string and the form 
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PROCISSING SCOD PROOFS 


ft is a well-known fact that "Pride of forkmanship" is one of 
the basic factors which motivate the workman to Gevelop his ability to 
the highest possible level. One of the advantages brinting offers 
a conscientious worker is the comparative ease DY waich the results 
of his work may be checked at any step of the job through the medium 
of a printed proof. 


Whether the proof is designed for a simple check by the compositor, 
or aS a final sample to be reviewed by the foreman of the shop or the 
customer, it is very important that the compositor develop techniques 
leading to correct, clear, and well-margined proofs. offset, litho- 
graphic, and Photo processes also make it imperative that letter- 
perfect proofs be struck by the compositor. pee 


In this unit you will learn the accepted standards of the printing 


trade in regard to processing proofs, aS well aS certain techniques 
for the correction and review of »vroofs. 


Assignment: 


1. Read the references civen below. 
2. Answer the questions end turn in this assionment by 


= 


Re ferences: 


Be. Cleeton and Pitkin, General Printing, op. 39-47, 51-54, 60-61. 
B. Karch.s Graphic Arts Procedures, pp. 149-159. 
C. Polk, The Practice of Printing, pp. 57-03. 


Questions: 

True-Faise 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 
T F 1, A brayer is used to renove ink from the composed form. 
T F 2. Commercial writing ink is used to take proofs. 


T F 3. When using the brayer, the lugs point dotmward. 


T F 4, String or thin spacing material is often placed under one 
“. corner of the galley to make it level. 


tT F 5, ‘The galley substitute plate is used when the proof is made 
of a form not a galiey. 


+ oe oF 4 


ae i we 


6. 


7. 


ll. 


14. 


15. 


16. 


17. 


18. 


23. 


24. 


The brayer is applied to the form from the open corner. to 


the’ closed corner. 


Pyne high bearers are placed outside the galley to make 


the inking of forms for proofing easier. 


A register bar is used to obtain correct margins on proof 


presses not equipped with grippers. 


Proof slurs may be eliminated by using two strings of 
rubber bands to secure the proof paper to the cylinder. 


The type should be cleaned immediately after pulling the 


proof. 


Kerosene is a very good solvent for cieaning the type. 


A type brush with copper wire bristles is used to scrub 


out the counters of the type. 


The type form is washed by wiping with a solvent-dampened 


cloth from open to closed corners. 


The washing process may be hastened by flooding the form 


with solvent. 


it is necessary to replace a line in the stick to make 
corrections, regardless of the kind of correction. 


Corrections which do not affect justification may be made 


in the galley. 


If the “ff" ligature is substituted for two "f£" pieces of 


type, the justification is not affected. 


Over-running is the resetting of composed type to permit 


the insertion or elimination of words, 


Re-running is the taking of another proof due to slurring 


on the previous proof. 


A proof "planer" is used to take stone proofs. 


The proof planer may be used as a substitute for the type 


Planer. 


-Planer or stone proofs are always taken with damp or wet 


paper, 


The proof planer is always iaid on the imposing table felt 


side down to prevent its collecting dust particles from the 


air. 


The midget planer is used for “pulling proofs" 


forms. 


from small 
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f F 25. ‘the quality of a stone proof makes it almost impossible 
to distinguish from a proof taken on a proof press. 


| Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


[| 1. Spreading the ink on the ink plate by means Of the brayer is 
called ° 


| 2. If an accident should occur to equipment or shop personnel, it 
' should be reported immediately to the ° 


er 3. A proof press equipped with grippers will smash any part of the 
mt} form placed beyond the . 


r | 4. A plate brush contains two kinds of bristles, 


bristles and bristles. 

| 5. The three most common causes Of getting type off its feet are 

I Pe ee ee ee ee ———meee Hi 
asd and ‘ 

————S 

t sequence 


Directions: ‘The lists which follow are the steps involved in perform- 
“f ing certain jobs. Indicate the order recommended in your references 
} by placing the proper number in the blanks at the left. 


[ ) 1. The following steps are involved when taking a wet paper stone 
in proof with the type in a chase. 


___ A. Take impression of middle of form 
A) B. Tighten quoins with fingers 
C. Place proof sheet on form 
D. ink the form 
E. Unlock quoins 
| F. Plane type with type planer 
Li G. DambPen one side of proof peer 
H. Lift sheet by one corner 
__... I» Take impression of outer edges of form 
Je nelock form 


K. Wash form 


L. Check proof for slurs (assume proof shows none) 


Sst M ene Seite gee ete Sa rach eat te Kbs ee area 
Pon os TEP Pre eA ai 
a ry ee ne it ny 


nee wee eet eee 
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Matching 


Directions: In the right column are descriptive words and phrases, 
and in the left, various words. Match the letters of the items on 
the right with the word(s) on the left by placing the proper letter 
in each blank on the left. 


_...-—s_—sdOllLw’=sC Prcook reader A. First inked impression 

_... « 2._~=Sds Brayer B. Proot taken after making correction 
SL aeee 3. Bearers C. One who checks proofs for errors 
_...-—s—sdW«#@e_~—Cfs« GG Appers D. Felt-bottomed planer 


- Register bar E. Inking device 


- Type brush F. Proofs of long columns of body 
composition 


G. Fiber and copper wire bristles 
» Gasoline 


5 
6 
~~. 7. Plate brush 
8 
: H. Benzine or naptha 


- Proof planer 
I. Corrections involving two or more 
__.. 10. Type planer lines of type 
(midget planer) 


Oily deposit on type 
ll. Over-run 


Kerosene 


—_.. 2. Proof 
Supports brayer when inking form 


13. Sheet off 
Counter 


14. Revised proofs 
Remove excess ink from form 


15. Tweezers 
Logotype 


Holds sheet when press proof is taken 


Tool for removing damaged letters 


Ligature 


Correct margins without grippers 


Fiber bristles 


a 4 wn® wy D ww O Ff FS FY RF GG 


* 


Used for leveling type in chase 
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STANDARD PROOFREADERS * MARKS 


A universal language among printers exists in the system of marks 
used to indicate errors in composition, and the changes necessary for 


iT the correction of these errors. This system is known as Standard 
a) Proofreaders‘ Marks. 


' It is essential the compositor master the formation and inter- 
pretation of these marks regardless of the size of the shop in which 
PG he works. Large commercial printing firms, such as those printing 
ae newspapers and magazines, employ trained proofreaders who check proofs 
a for errors. The compositor must be able to interpret the proofreaders': 
marks in order to make the indicated corrections in the composed form. 
in smaller-printing establishments, the compositors also do the proof- 
reading. To correctly indicate errors on the proof, and then make the... 
corrections, the formation and interpretation of proofreaders‘ marks 
must have been mastered by the compositor. 


| The reference material in this unit outlines the general proce- 
ae dures of proofreading and provides the information necessary for a 
"os working knowledge of proofreading marks. You will have the opportunity 
| to acquire additional knowledge of your chosen occupation, and the 
unusual distinction of knowing the printers’ "shorthand." You will 
need a thorough knowledge of this system to perform your duties as 
a compositor, 


Assignment: 
1. Read the references given below. 
2. Answer the questions, do the exercise, and turn in this 
assignment by ° 
Retrerences: 
A. Cleeton and Pitkin, General Printing, pp. 40-50. 
3 B. Karch, Graphic Arts Procedures, pp. 189-196. 
C. Polk, The Practice of Printing, pp. 85~39, 
| Questions: 
a True~False 
2 Directions: The following statements are either true or false. If 
¢ the statement is true, draw a circle around the letter "Tf." If it 
is false, draw a circle around the letter "F." 


T F 1. An "office reading" is the proofreading done by the author 
in his own office. 


T F 2. Proofs are taken on paper at least three inches wider than 
the type. 


T F 3. Ink or dark colored pencil should be used to mark proofs. 


<a ad) 2 er re so: é tee hwy 
a ge 4. ¢t Ss - s 


-T F 4, Newspaper proofs are usually proofread only once. 
Hy 


FE 5. A proofreader is responsible for errors only on the proofs 
a ' 3 he reads. 


‘T F 6. The copyhoider holds the copy wnile the proofreader compares 
it with the "first proof." 


T F 7. The “first revise" is taken after the "first proof" has 
been marked and the corrections made in the form. 


T F & A “railroaded" type form is one printed without being 
| proofread. 


T F 9 A “horsed" type form has been proofread by the proofreader 
without the assistance of the copyholder. 


T F 10. "Out; see copy,” refers the comositor to the original copy. 


Bj T F 11. A comma is placed in a capital V to distinguish it from 
an apostrophe. 


. PF 12. A word underscored once is to be set in Italic letters. 


T F 13. Letters underscored twice are to be set in large capital 
letters. 


T F 414. Letters underscored three times are to be set in small 
Capital letters. 


eee ce & 


T F 15. Wo notes are necessary when proofreading marks are used 
to correct a proof. 


T F 16. fhe proofreade: should make corrections in the author's 
| original copy if it is obviously wrong. 


T F 17. When marking a proof, the errors are indicated in the top 
and bottom margins. 


T F 18. To mark a proof with a (?) is to call attention to the 
author's copy. 


= T F 419. If two or more errors are marked in the same margin, they 
# are separated by diagonal lines. 


T F 20. If a proof contains no errors, then mark "0.K." and the 
reader's initial or signature will appear in the lower 
right hand corner of the sheet. 

Completion 


Directions: Fill in the blank{s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. The copyholder spells out unusual words and proper names, and also 
indicates ; , and e 


; 2. When a proof is first read, dé is checked for consistency with 
E the original copy, as well as for 


3. The proof taken after the composition has been corrected from the 


t second revise is marked _— ‘ 
4, When the compositor has omitted a number of words, the marginal 
: f mark on the proof will be 
Bp | oe | 
5. If the proof of a job is to be sent out for reading, such inform- 
[ ation will appear on the 2 
Multiple-Choice 
| Directions: Listed with each of the incomplete sentences which follow 
are several responsés, one of which will complete the statement and 
| make it true. Indicate your choice by placing the appropriate: letter 


| . i in the blank at the left. 
| _.... lL. The marginal mark “b£" combined with a word underlined with 
| a wavy line in the text of the proof means (A) broken font; 
(B) delete word; (C) set in small italics; (D) bold face. 
| __.. 2- "Follow copy, even if it goes out the window," means (A) check 
: proof with copy; (B) follow the copy from the composing room, 
to press, to loading dock; (C) when in doubt about copy, 


| = compose according to copy; (D) go after the copy if the wind 
| a blows it away. 


_... 3. The proofreaders' mark should indicate to the compositor 
(A) one hyp an is to be inserted; (B) one em quad is to be 
inserted; (C) two-em dash is to be inserted; (D) paragraph 
is to be indented one en quad. 


_....4- The mark “stet” in the margin of a proof means (A) set this 
eliminated text; (B) let it stand; (C) second revise; 
(D) scrap time every time. 


9. The mark l.c. in the margin of a proof means (A) lower caps; 
(B) less capitals; (C) lower case: (D) leaded counter. 


Fxercise in Proofreading 


Directions: Immediately below is an excerpt from an author’s copy 
submitted for publication. After the author‘’s copy is the fifst 
proof pulled from the composed form. Indicate the errors in com- 


Position as are shown in the proof and place the appropriate proof- 
readers' marks in the margins. 


PURPOSE OF PART-TIME COOPERATIVE EDUCATION 


The controlling purpose of the part-time cooperative 
program is to provide both general and vocational education 
for youth to the end that they may become economic assets 
and good citizens in their communities at the completion 
of their school training. 


“a 


4 
LS 
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The great matority of youth enter directly into the 
business and industzi.al world at the compiction of their 
high school work, It is highly essential therefore, that 
every opportunity be provided for a practical education 
which will fit high. school youth into the world of work. 
Although the primary Purpose of the part-time cooperative 
program is to serve this need, many students enrolled in 
the course may change their plans and continue their 
educational training in college. The work is accepted 
as entrance credit by the colleges of Missouri. 


Pyvrposes of te Part-time.Cooperative Education 


The controling purpose of the part-time cooperative 
progorm is to provide both General Education and vocational 
education for youth, to theend that they may become 
economic asets and good citizens in there communities 
atthe completion of their school training. 


The great majority of yuth enter directly into the 
business and industrial work at the completion of their 
highschool work. Itis highly essential therefore, that 
every opportunity be provided for a practical education 
which wili fit high school yuth for the world of work. 


Although the primary purpose of the part~time co~ 
operative program is to serve this nede, many students 
enrolled in the course ma change their planns and continue 
thei educational training .in college. This work is acepted 
as entrance credit by the coleges of Missouri. 
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Units 47-48 
DISTRIBUTION. 


One of the most trying jobs to confront the printing industry 
has been the distribution of materials. In any well-organized shop, 
upon the completion of a job, the tools and materials used are returned 
to their proper places, the scrap materials discarded, and the shop 


made ready for the next job. A shop engaged in printing utilizes 
this Same sequence of events. 


fit. is not the usual policy of printing establishments to sell the 
composed form with the printed job. Because many fonts or assortments 
of type contain only one or two of certain characters it is very 
important the characters be returned, in good condition, to their 
proper Places for later use. The returning of the pieces of type to 
their proper compartments is called "distribution." 


Although many printing firms make use of type setting machines, 
certain of the heading and display materials are set by hand, and, 
therefore, must be distributed by hand. This fact, coupled with 
the knowledge that small printing establishments will always depend 
upon the hand distribution of type materiais, makes evident the 
importance of this segment of the printing trade. 


in order that you will have the opportunity to study operations 
involved in this vital part of the printing industry, this unit is 
designed to acquaint you with the accepted techniques in regard to 
the distribution of type. 


Assignment: 


1. Read the references listed below. 
2. Answer the questions and turn in this assignment by 


References: a 
A. Cleeton and Pitkin, General Printing, pp. 54~59. 
B. Karch, GraPhic Arts Procedures, pp. 147-148. 
C. Polk. The Practice of Printing, pp. 64-66. 


Questions: 


True-Faise . 


Directions: The following statements are either true or false. If 


the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "FPF." 


T F 1. To check the type before distributing, it is best to select 
some narrow letter. 


T #-F 2. All ink should be removed from the type before it is distri- 
buted. 


both upper and lower case characters. 


g 


one 
F F 3. The checking of type prior to distribution should include 
¥ 


F 4, The nick in a piece of type is the most certain individual 
check to use when comparing type for distribution. 


3 
tx}, 
a2 
ry 


The test of type width is the check requiring the most care. 


8 
n 
* 


Type characters are distributed by picking then up, one at 
..a time, from a galley, 


The "lift" is held in the hand for distribution with the 


T F 7° 
nick down. 
P F 8. A “lift" is the portion of the type form transferred to 


the hand for distributing. 


-T F 9. The hand, which holds the. stick when composing, selects 
the type charactér for distributing. 


T F 10. Extreme care must be al placing type dinvacters 
: in the type case. 


T F ii. Spacing material, as well. as leads and siden: should be 
sorted in the galley and distributed after the type has 
been distributed. 


12. Live matter. is type. hela for capetating: 
Dead matter is type ‘in a orn which has not yet been printed 


14, Standing matter is type ready for distribution. 


BH HH A 
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15, “Throwing-in" refers to those pieces of type material 
which may be .thrown into. the type cases without serious 
damage. 


T F 16. If a form contains more than one font, the fonts should 
be separated and distrihyted separately. 


T F 417. When type is to be distributed from the stone, it should 
be supported by furniture on three’ sides; 


fF F 18. To avoid “pi-ing" the lines, lifts of type should be taken 
from the head of the matter. 


T F 19. When leads and slugs are sorted in the prope® manner, 
they resemble stairsteps. ; 


T F 20. In the @istribution of type, speed is considered more 
“ important than accuracy. 


Fi 
4 
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. Multiple-Choice 


Directions: Listed with each of the iricomplete sentences which follc 
are several responses, one of which will complete the statement and 
make it true. Indicate your choice by placing the appropriate letter 
in the blank at the left. 


1. 


TO prevent mixing type fonts in distribut:ien (A) the composi 
tor should ask the foreman; (B) nicks shou:.d be compared; 
(C) faces should be compared; (D) compare upper and lower 
caSe characters from form and case. 


in general practice. small sections of straight matter or 
display lines are distributed directly from the (A) imposinc 
table; (B) galley: (C) hand; (D) chase; (E) stick. 


The best practice in distributing leads and slugs is (A) ple 
them back in the rack one by one as found in the distributic 
(B) measure them first in a galley and arrange them in sizes 
for distribution; (C) stand them first in a galley and arrar 
them in sizes for distribution; (D) stand them cn the bank. 


During distribution, the spaces in the form are (A) placed ¢ 
the galley: (B) placed with the em quads; (C) distributed wi 
the type characters; (D) placed in the chase. 


Type matter ready to go to press is calied (A) straight 
Matter: (B) dead matter; (C)}) live matter; (D) real material; 
(E) copy material. 


Sequence 


Directions: The lists which follow are the steps involved in perfor 
ing certain jobs. Indicate the order recommended in your references 
by placing the proper numbers in the blanks at the left. 


wy 
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Slide “lift” away from rest of form 

Position fingers for “lift" 

Check characters from type form and type case 
Place slugs so "lift" is between them 

Execute “lift" 

Remove top slug 

Select two slugs of same measure as lines of type 
Read, spell out, and distribute first word 

Return spaces to galley 


Continue distributing this font, allowing spaces to collect 
in hand 


Place slugs in proper case 
Sort leads and slugs 

Separate leads from slugs 
Sort and distribute spaces 


fy 
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2ss7 ocment ; Covering 
Saeet Sc. 12 Units 49-56 


| PRENTING LAYOUTS 


Erintec displeys which eattrect ane‘s attention and are pleasing 
peo Srpesrence Gre mot ecetdental im their creation. These displays 
Ere Tae resuit cf cereful planning, based upon the combined knowledge 
c= taecse whe heve worked with displaying of printed matter. 


Setore setting type for @ display job, the arrangement of the 
WEILCES Printed ereés is carefully planned to show how the finished 
Toh wiki eppeer. This carefully planned arrangement is called a 
aaearagcl feyout. Em large estéblishments the layouts are made by 

teyoue Mem, QE typogrephers es they are sometimes called. In smaller 
cristin¢g shags the leyauts will be made by the foreman or chief ¢com- 
amv The time required te make @ layout for any display job is 
zuscitied by the elimination of waste and delay which results when 
TERS Ere Set enc reset by the trail end error method. 


fhis urit weit provide you.an ~_gortunity to study examples of 
welt-clanrect cemmoesition end toa learn the rules which have been 
Srpitieé in the plenmming of these examples. 


2s crmner= 
i. Eeac the references listed below. 
Zz. Snswer the questions, de the exercise, and turn in this 
eesigument by - 
sSFerercess 
~ Clectom end Pitkin, Generek Printing, pp. 111-116, 122-125. 


x 
=. Kerem, Grepbic Arts Procedures, pp. 65-94, 
Ce. Eotk, The Prectice of Printing, pp. 148-157, 170-181, 191-217. 
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Questicrs > 
True-False 


aitecticrs: The following statements are either true or false. If 
she ststement is true, drew a circle around the letter “T." If it is 
Ssise, Craw = cirele eroumd the letter "F." 


EF EF i. The most pletsing contour shapes for printed groups are those 
sugcesting ovels ar inverted pyramids, 

= F 2. Leyauts ere classified as being either. conventional or old- 
style. 

= FE 3g. & Gummy is elweys @ plen, but all layouts are not dummies. 

& F & The terms copy end layout ere twa different names for the 


seme thinc. 


4 
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» Ome leyout, métter to be set in small type is handlettered. 


m 
& 


"7 


fy 
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In simple texms, Gisplay means a contrast of shape, color, 
size or weight, 


When special effects are Gesired, the layout man may use 
handlettering. 


Centered line Layout is easiest for beginners, and the most 
used form today. 


The selection of border and type shouls De lahelead by name 
and point size on the layout. 


A cut iS a Shctoengraved plate. 
Soft surface papers tend to thicken type. 


For the mere comblex jobs, an accurately drawn Layout should 
be made. : 


For books and other general straight matter composition, 
oldstyle Roman is the most lecible. 


So-calied test type is easily scanned by the reader. 


Because of their uniform shape, words composed oz capitals 
are easily read. 


The principle of Zitness refers to the suitability of the 
type style and size to the jch at hand. 


Fitness tends to seléct the important content of 4 copy and 
eliminate the unimportant. 


Fitness suggests che use of many sizes and styles oz type. 


The term “balanced” means the optical center of a page is 
identical to the mathematical center. 


A des.gn centered on a vertical or through the center axis 
is said to be in an "out-of center balance." 


When doing bordered work, the portion of the mar~in outside 
the border should be three-fifths of the total margin. 


Contrast and variety are necessary in printing. 


One of the most pleasing page sizes has its length 1 1/2 
times its width. 


A 9x 6 inch page is longer than it is wide. 


On a wide page, the best form is to use narrow type 
groupings. 


The shape of the total page determines the shape of the 
form placed on ii. 


Ls 


+ mw + 
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27. Bold type requires the use of dainty | or ornamental letters 
to give a pleasing contrasts 


28. Squared groups are most pleasing when words have been 
wide spaced to maintain the scuareness of the group. 


29. A plain type recuires an elaborate border as en aid to 
carry the desired message. 


30. Good tone harmony in composition refers to a high degree 


of contrast in the appearance of ornaments, borders, and 
rules. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sertence correctly. 


If a mimeographed form of advertising content were submitted to 
widely scattered printing concerns, the _ in each 
case would be the same, but the xesulting would 
be different, 


The customer's okay of a layout may be secured on either the 
» sometimes referred to as the 


visual, or the 


Too much display is the same as 


On a printing layout using more than one type family, 
type name is designated. 


The abbreviation c & lec refers to 


» 


Center~-face, double~face, and most,patterned rules cannot be 
formed into boxes without the use of corners. 


Recause we read words and not letters 
are less legible than 


The width of the most effective composition is times 
Pp Sete ee gs 


the length of the lower--case alphabet being used. 


Traditionally, oldstyle type has been associated with 
and its SERCatence is most pleasing when printed on 
papers. 


Legibility is eeckeened and eye strain is ineredgea by the use 
of finish papers. 


i Multiple-Choice 
Directions: Listed with each of the incomplete sentences which follow 
are several responses, one of which will complete the statement and 
make it true, Indicate your choice hy placing the appropriate letter 
in the blank at the left. 
eae 1. The most pleasing contour pattern for printed groups is 
the (A) square; {B) round; (C) pyreniay: ‘(D) inverted pyramid 


2. For unity, type should be massed around (a) one or two main 
‘points; (B} two or three main points; (c) -chree or four 
main points; (D) exactly three main points. 


4 3. A dummy is similar to a layout, put (a) it contains less 
: information: {B) it contains fewer pages: (C) is made on 
Slick paper; (D) contains more than one page. 


a4. Display-is considered to mean (A) pleasing voroportion; 
, (B) pleasing haxmony; (C) pleasing contrast; ‘(D) pleasing 
a Similarity. 


_... «>» ~=2O9T ype faces reproduce cpa when printed on (A) ‘coated 
paper; (3) antique paper; (Cc) sized paper: (D) enameled 
paper. 


6. The printing process, which always screens "type faces, is 
(A) letterpress: (8) Lithography; (C) gravure; (D) stone 
composing. 


{B) inches and fractions of inches: (C) picas and half-. , 
Picas; (D) elites and half-elites. 


8. The thumbnail sketches and made by the 1: eyout man are 
(A) comprehensive; (8) smaller than the printed -job; 
(B) the same size as one: printed job; (D} larger than 
the printed job. 


Io 7. Layout measurements are made in (A) picas ahd. points; --:" | 


9. . The type size affording the. maximum legibility when. 
a4 properly leaded is (A) 12 point: (B) 8 point: (C) 6 point; 
(D) 19 noint. " 


10, Proportion raters to (A) the optical center of a page: 
(8) the’ mathematical. center of the pege;: (C) having largest 
areas of white toward the ‘top of the page; (D) margins, 
a a dimensions, and the netereve Sizes ee the type page 
3 ad paper pageé,, 


68 


Sequence 


Directions: The lists which follow are the steps involved in perform- 
ing certain jobs. Indicate the order tocomidhded in your refere..ces 
by placing the proper numbers in the blahks at the left. 


1. The following steps arc involved when laying out and setting up 
a display job. 


A. Make the rough layout 
B. Make the comprehensive layout 
C. Secure customer's approval 


D. Secure all information relative to the job of printing 
to be done 


E. Make the finished layout 
F, Make a number of thumbnail sketches 
G. Set the type 


H. Decide upon the device or devices to be used to attract 
attention 


Layout Exercise 


Directions: Make a layout for a two~-column ad from the copy given 
below. All the words need not be used. See page 122 of reference A 
and page 172 and 253 of reference C for accepted layout techniques. 


Learn while you earn. Boys and girls should 
take advantage of Cooperative Occupational Edu- 
cation’ offered by (name of your school). It has 
the following advantages for yous places you in 
part-time work of your interest: helps you learn 
a business or a trade: earn two to four units of 
high school credit: earn a weekly salary: prepares 
you for the future by giving you actual work ex- 
perience. For additional information, contact the 
local school officials. (Name of proper person) 


Composition Exercise 


Directions: After completing the above exercise to the satisfaction 
o£ your coordinator and employer, make the necessary arrangements to 
reproduce the ad. Secure two revised proofs and submit one copy to 

your coordinator and one to your employer. 
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Assignment - a Covering _ 
Sheet No. 13 3 Units 57-60 
7 - Bg PAPER 
ie, 


Tree bark, animal skins, beaded belts, cloth, plant fibers--- eacti 
4 has been used at some time to carry messages, and to record memorable 
| events, In modern times, man-made paper fills this all-important 

| function, 


a The annual production of paper in this country alone is in excess 

1 of twenty-one million tones ~- enough to give every man, woman, and 
child two~hundred fifty pourds, Approximately one-half this totial 
production, at some be passes through the hands and machines of the 
printing industry. ich the wide public consumption of printed product: 
and the printing aaeeey" S wide use of paper as a raw product, you 

; will want to know how paper is produced as well as the various types 

| and characteristics of paper products. 


This unit will give you an overview of the paper-producing proc- 
esses, as well as providing you the opportunity to learn additional 
technical information necessary for your advancement in printing industry. . - 


Assignment: 


1. Read the references listed below. 
2. Answer the questions, and turn in this assignment hy 


7 geo as pease ah eee eee 


References: 


B. Karch, Graphic Arts Procedures, pp. 279-295. 
C. Polk, The Practice of Printing, pp. 133-140. 


Questions: 

7 ; True-False. 
: Directions: The following Statements are either true or false. I£ 
; the statement is true, draw a circle around the letter "T." Iz it 
is false, draw a circle around the letter "F." 


T F 1. Rag pulp papers are more durable than celiulose pulp papers. 
T F 2. Anticue finish paper is produced on special calendering rolls 


7 -F 3% ‘Papers used f-r lithographic or offset printing must be 
resistant to the effect ox water. 


mew - ms Bh 


T.F. 4,.’ Inches are we units useG to express oe size > of paper in sheet 
form. 


T F..&. The,weight of paper way be indicated by the ‘dld" basis -- the 
: '" weight per thousand sheets, or the ‘hew" basis -- the. weight per ream. 


T F 6. Paper will expand on a cool, dry day and contract on a hot, 
; — humid day. et ey tye ee oe 


ote 
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| A. Cleeton and Pitkin, General Printing, pp. 169-177. 


7. Paper contains 4 per tent to 8 per cent of moisture after 
| leaving the papermaking machine. 


T F 8. It is comnon practice to maxe allowances for spoilage. 


T F $. The allowance for spoilage increases as the length of the 
press run increases. 


T F 10. Paper was first manufactured in America in 1690. 
| T F 11. Papyrus was made of animal skin. 


i 
ai T F 12. ‘The process of making paper such as we have today was 
| developed by the Chinese. 


T F 13. Paper boxes and cartons utilize just under one-half the 
country’s paper production. 


mee 


E . T F 14. Calendering rollers are used to print calendars on contin- 
| uous rolls of paper, 
! 


T F 15. The felt side of paper is the better printing side. 


printing presses, etc. 


T F 17. Very thin sheets of paper are measured for thickness by 
the weight. 


T F 18. Paper of 70 pound substance will weigh 70 pounds per 1000 
sheets, 


T F 19. Paper may be purchased by the pound, hundred weight, or ton. 


| 
T F 16. The manufactured sizes of paper are based on the sizes of 
{ 
T F 20. Seasoned paper contains more moisture than the air in the 
press room. 
} 


T F 21. Paper folds easier against the grain than with the grain. 


ay T F 22. Paper will expand and shrink a greater amount across the 
} grain than with the grain. 


T F 23. A wet sheet of paper, when drying will curl in the directior 
of the grain. 


; T F 24. S&S&S. C. designates paper which has been smoothed and 
| slick calendered. 


T F 25. Coated papers are given a smooth finish by the addition of 
clay during the calendering process. 


T F 26. A penalty is imposed when paper is purchased in less than 
standard package amounts. 


T F. 27. When using a paper cutter, a piece of cardboard should be 
placed between the gauge and the clamp to avoid creasing 
the paper. 
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Completion <3 


Directions: Fill in the blank(s) in each statement with the word(s) 
‘required to complete the sentence correctiy. ‘ 


1. The durability of a paver is dependent upon the quantity of 
it contains, 


2. Paper made of ground wood pulp contains about per cent 
cellulose, , 


3. Paper that has not been run between calenders has a soft blotter- 
like finish. known as __. . 


4. The ornamental edge appearing on some uncaliendered papers is called 


a e ot 
5. The basic size of writing and ledger papers is __ x 
inches. ? 
6. ae ‘basic size of cover papers is x inches, 
7. All the papers haves two sides, the side and the 
Side; however, the __ Side is best for printing. 
8. In the paper designation 28x44 -- M, the grain lies paraliel to 
the inch Gimension. 


9. The printer's product is composed of four items: technical skill, 
Pen ee 7 and ee ee re 


10. Two commonly used abbreviations referring to paper are M.F., 
meaning , and S.&&.C., meaning. 


o 


Multiple-Choice 


Directions: iisted with each of the incomplete sentences which follow 
are several responses, one of which will complete the statement and 


make it true. Indicate your choice by placing the appropriate letter 
in the blank at the left. 


1. When comparing 17 x 22-13 paper with 17 x 22-26M paper, the 
17 x 22-13 ‘paper will be (A) heavier than the 17 x 22-26M: 
(B) lighter than the 17 x 22-26M paper: (C) darker in color 
than the 17 x 22~26M paper; (D) the same weight as the 
17 x 22-26M paper. 


2. If one thousand sheets of vaper 25 x 38 inches weigh 90 
pounds, the substance weight of the paper is (A) 90 pounds: 
(B) 180 pounds; (Cc) 45 pounds: (D) 22 1/2 pounds. 


3. The basic size of bond and writing paper is (A) 17x 22 inéhes> 
{B) 16 x 21 inches; (c) 34 x 28 inches; (D) 21 x 32 inches. 


4. The purpose of the calendering rollers is to (A) dry the 
web of paper: {B) apply casein and coloring to the paper: . 
(Cc) press the paper against the watermarking Screen? : 
(D) produce the desired finish on the paper. 


(B) produce a felt finish: (C) watermark the paper; 
(D) glaze the paper. 


eine. Dig Newsprint is used most frequently for newspapers and 


; 5. The purpose of the dandy roll is to (A) coat the paper? 
| (A) folders; (B) handbills; (C) booklets; (D) stickers. 


7. The cost of 1200 sheets of 20 x 26-50 at thirty cents per 
pound is (A) $3.60; (B) $36.00; (c) $360.00; (D) $12.00. 


8. Bond paper is used most frequently for (A) letterheads; 
(B) postal cards; (C) card files: (D) booklets. 
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Sequence 


| Directions: The lists which follow are the steps involved in perform- 
ing certain jobs. Indicate the order recommended in your references 
by placing the proper numbers in the blanks at the left. 
1. Steps involved in the manufacture of paper. 
| 

{ 

| 


Web Of paper moves to calendering rolls 


‘g 


- Pulp moved to "Jordans" 


ee ee EP Pre) 
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- Pulp made finer by iron bars in beaters 
- Pulp moves to Fourdriniers 


rere s rene 6 PEt sans se yane iam 
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B 
Cc 
D 
BE. Water removed by pressure and heat 
F, Clay or coloring ma‘serials added 

G. Pulp screened, strained, and large amounts of water added 

H. Surface sizing applied 

I. Pulp produced by mechanical grinding or chemical "digestion" 


J. Sizing added to make paper stiffer 


2. Steps involved in cutting paper with a paper cutter. 
__._.. A. Back gauge is set proper distance from knife 
__.. B. Blade is brought into motion to cut paper stock 
_._.. ©. Paper is placed on strawboard or tag 

—_... D. Clamp is brought to bear on paper stock 

__.. EB. Paper is placed snugly against back gauge 
_.. £. Place strawboard or tag on cutting table 

~~... G. Strawboard or tag is placed on top of paper 
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3. Steps involved when finding the cost of paper for a job. 


A. Ascertain size of stock from which finished sheets are to be 
- cut 


eee - i Calculate number of. full stock sheets required for job 


—— ©. Detexmine how. many finished sheets can be cut from one full 
’-sheet of stock 


enews mally cost per thousand stock sheets by the number of 
stock sheets used divided hy one thousand 


___... Ee AScertain size, of finished sheets required for the job 


_— F. Multiply per pound cost of _Sstock sheets by weight per M of 
' stock sheets % 


ey _...G. Find total number of finished sheets required for job plus 
spoilage allowance 


; a2 Hy Cost of printing joe has beep calculated 


~~... L~« Mark off three decimal Places“in the number of full stock 
sheets required for job 


‘J. Mark off decimal places and use first two significant figures 
| __..__ Kk. Double the weight of one ream of stock sheets used for job 


J4 
Assignment -———. - Seep ue: . Covering 
Sheet No. 14 Units 61-92 
JOB COMPOSITION 
From time to cime printers. are calied upon to compose spécialty 
printing jobs involving elements and technigues not ordinarily found 


in straight composition. For the purpose of this unit, these specialty 
printing jobs have been classified as. hs tas composition. " 


It is not vncommon for | a printing shop to specialize in a partic- 
ular sort: of composition if the compositor is unusually adept at that 
type of composition. - As all printing shops are called upon at some 
time to do “special composition" jobs, it. is essential: that you learn 
some of the rules, principles, and special techniques used in this 
; type of printing job. By composing these various specialty jobs, a . 

E | definite ability for some type of composition may reveal itself. 
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In this unit the basic typographical considerations of “special © 

: composition" are outlined; and you will learn interesting and useful 
i technical facts about initiai letters, borders, decorations, and 
various other details of this specialized conposition. 


| Assignment: 


1. Read the references listed below, directing special attention 
a toward the illustrations. 
¥ 2. Answer the questions which follow, and turn in this assign- 
ment by ° 


| References: 


A. Cleeton end Pitkin, General Printing, pp. 62-69, 99-101, 
104~108, 112~-115. 

= B. Karch, Graphic Arts Procedures, pp. 55-61, 72-75, 132-133, 

ql 142-144, 

Cc. Polk, The Practice of Printing, pp. 148-169, 218-272. 


E | 
| Questions: 
cI 
True-False 
: Whe following statements are either true or false. If 


the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 


Te 
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T F 1. Even at best, butted rule joints are seldom satisfactory. 


T F 2. After rule is cut on the lead and rule cutter, the ends 
should be trimmed to make more satisfactory borders. 


T F 3. A narrow strip of cardboard inserted under the work holder 
near the knife of a mitering machine will cause the top 
of the rule to be cut slightly shorter than the bottom. 


c 
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12. 
13. 
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17. 


18. 


19. 


20. 


21. 
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Poorly formed rule corners do much to make the appearance 
of any printing: job unsatisfactory. 


Even by exercising the utmost care, it is difficult to make 
perfect corner joints with mitered rule. 


When the mitering machine is used to trim rule for the 
sides of an equilateral triangle, che spring projection of 
the work holder should be in the number three notch. 


A make-up widow falls at the top of a page and should be 


three-fourths the width of the type line in length. 


The purpose of multiple justizication is to bring about 


the vertical alignment of adjacent columns. 


Brass rule is available in lengths from ten to thirty-six 
picas by half picas. 


A line or nick is scribed near the registering edge of 
most brass rule. 


Brass rule is available in lengths from one to ten picas 
by points. 


‘Rule should be pieced as infrequently as possible. 


Hairline rule is used for the cross lines on most forms. 


When short rule is used between words, the face of the rule 
need not be aligned with the base line of the words. 


The border skeleton of an ad is a layout containing only 
the main elements exclusive of any border - or marginal 
material, 


Work-and-twist printing jobs are printed twice on the same 
side of the sheet used. 


Work-and-turn| describes a printing technique consisting of 
two different registers on the same side of the sheet, the 
sheet being rotated 90° between ce 


To deewsawe the decorative qualities of an initial letter 
it is advisable to use a condensed initial letter ona é 
wide page. 


Initial letters are usually followed - by caps ci small. caps 
and must align with the top and bottom of the lines covered 


by the letter. 


Cool: colors must be used sparingly, whereas, warm colors 
may be safely used over large areas, 


Four words which will describe'a well-designed letterhead 
are neat, dignified, simple, and orderly. 


id 
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a2. Steméerd letterheads are printed on standard size paper, 
3 /2 = IE inches. 
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« Standerd mewspaper coiumms are 12 picas wide with 6 point 
Speces between columns. 
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- Aithough most programs carry leaders, some styles of program 
composition make them ummecessary. 


Completion 


direct? sss Fill in the nlaenk{s} im each statement with the word(s) 
requirec to complete the sentence correctly. 


i. The tule tolder setting to cut rule to form @ square or rectangle 
smoule be im order to produce an angle of 


« The Getinttion of @ printing job is a {an} for a 


fark of F 
2. Cross limes on most forms ere made by eee . 
<£, Yerticel Lines am most forms ere made by e 
POERE wr noaint face rule. 
=. Ewe Toms shouid be set im the , rather than in 


©. Eeec exc foot rukes usually have or 
7. & tyre fece which cortrests sharply with the regular body type 
ct = : eeeecr enh is called a2 face. 


G. Erie is meée ct either or 


>. Gwmccsticn merks used at the left end of a line are placed 
the akignment. 


it. To cerry @ reader's eye across a type line, especially in 


takics, are used. 
Si. Sic sterting Letters are cetled letters. 


EZ. Komer mumereis set Im vertical columns are always aligned at 
the 7 


Iz. Gators whieh attract and enmiiven interest nut which may hecome 
irritsting whem oaver~-used zre . 


t4. The three cofors producing @ semse of ease and comfort for the 


weecer ere P , and ‘ 


i=. The uscei size range of tickets is from x to 
= inches, 


+o 
A 
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Multiple-Choice 


Directions: Listed with cach of the inccmplete sentences which follow 

are several responses, .one of which will complete the statement and ; 
*‘make"it true. Indicate your choice by Diacing the appropriate letter 
: in the blank at the leit. 


“so 1. )S«The purpose of a "sinker" is to (A) make printed johs 
heavier; (B) correct inaccuracies of machine slugs: (C} make 
ink penetrate paper; {D) emboss paper. 


__... - 2. «=f the printed material that comes beiore him, the average 
reader has time to read (A) less than 5 % of it: (8) about 10% 
of it: (C) about 20 % .F it: (D) about 25 & of it. 


_... 3- Machine-made borders are made in (A) strips: (B) single 
units; (C) specific lengths; (D) strips and single units. 


: __..._-«» + #Foundry-made borders are made in (A) strips; (B) single 
ha units; (C) specific lengths; {(D) strips and single units. 


: 5, Leaders are use@ on a printed sheet to (A) form wide stroke 
a letters; (B) lead the eye across the page: {C) form the 
spacing material between lines; (D) take the place of siugs. 


6. The style of rule which may be used to form panels without 
mitering is (A) face in center; (B) doublefaced: (C) face 
on side; (D) patterned. 


Ba 7. The primary colors are (A) blue, green, and violet: (B) red, 
: yellow, and oranse; (C) red, yellow, and blue; (D) crange, 
green, and violet. 


; Listing 
Directions: List. the items called for in each of the following state-~ 
ments, Select your answers carefully. 
{ 1. The methods of securing color harmonies in printing are: 
(a) 
4 (B) 
(c) 
(D) 
2. In order to fulfill its purpose an advertisement must: 
(A) 
| (B) 


4 
eee 


"3, In order of decreasing prortirience the iteths contained on the title 
: page of a book are: 


(A) 
(B) 
(c) : 
‘4. The details frequently marring a printed page are: 
(A) 
(B) 
| (c) 
, 7 (D) 
| (E) 
' (F) 
(G) 
(8) 
(t) 


Sequence 
Directions: The lists which follow are the steps involved in perform- 
ing certain jobs. Indicate the order recommended in your references 
by placing the proper numbers in the blanks at the left. 
' 1. Steps in setting up a job with a border. 
A. Compose type 
B. Tie up the form 
C. Place type on galley 
__..D. Place right and bottom border in position 
_... E. Study job requirements on job ticket 
F. Place top and left border into position 


G. Space out type 


BH. Cut and miter border material 


i 
i 
‘ 
] 
i 


iJ rae me 
ae t ; 
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2. Steps in setting up a rule form. 


Measure copy depth 

Make allowance for rule 

Measure width of copy 

Compose heading and place in galiey 

Make. rough sketch of form 

Place foot rule in position 

Make list of rule needed for top 

Place head rule in position 

Secure needed rule or cut needed lengths 
Complete form and tie up 

Compose box headings and insert vertical rule 
Make list of needed spacing material | 


Collect spacing material and bring to bank 


qsnaN ia. Nt eh 
ee ee = - - 


ee Re ee 


‘ 
ue 


10 A sl el Pi aoa arise . ve 
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“Assignment Covering 
Sheet No. 15 Units 93-111 


IMPOSITION AND LOCK:-UP 
Since the invention of the printing press, it has been necessary 


to place composed type forms on some rigid platform prior to locking 
the forms in the chase. For manv centuries this rigid platform was 


- a smooth slab of stone set on a wooden frame. The stone and its 


* 


supporting structure was known as the imposing stone. Those workers 
who arranged or imposed the forms on this stone came to be known as 
stonemen, and the activities in which they engaged were called stone 
work. Although in the present day precision imposing surfaces of 
iron and steel are fast replacing the stone slabs, the time-honored 
names which have grown up around these stones remain as a part of 
the terminology of the trade. 


The stone is the proving ground for the work of the compositor. 
On these oblong tables, topped by their smooth surfaces, the forms are 
imposed and made secure for the presses that turn out the thousands 
of copies of printed material, 


The stoneman, whether he is a specialist or a multiple duty man, 
holds a key position. He must not only possess the ability to apply 
the technical knowledge required to arrange the forms in their relatior 
to each other, but must also compute and allow for margins and trim- 
ming on the finished job. Expert stonemen are very scarce and rank 
next to the shop foreman in taking responsibility for eliminating 
costly errors and maintaining a smooth production flow. Becoming a 
stoneman is a worthy goal for anyone beginning in the printing industry 


In this unit you will study material regarding imposition and 
lock-up, and you will have an opportunity to learn many technical 
“know hows" concerning the arrangement and lock-up of composed forms. 


Assiqnment: 


1. Read the references listed below. 
2. Answer the questions below, and he~Jd in this assignment by 


9 


References: 


A. Cleeton and Pitkin, General Printing, pp. 70-75, 102-103. 
B. Karch, Graphic Arts Procedures, pp. 134-135, 197-207. 
C. Polk, The Practice cf Printing, pp. 36~-38, 90-111. 


Questions: 
True~False 


Directions: Te following statements are either true or false. If 
the statement is true, draw a circle arcund the letter "T." If it 
is false, draw a circle around the letter "F.” 


T F 1. The point of maximum impressional strength of the press 
on the platen must be considered when positioning a form. 


20. 


21. 


$k 
Then locking up a form, the string is rcmoved just after 
the outside quoins have been inserted and the reglets 
Placed in position. 


The solid side of a lock-up is the side containing the 
quoins. 


An electrotyper'’s finishing rubber rubbed over the joints 
Of a ruled form can improve the corne:s. 


With the exception of that near the form, the furniture 
used in lock-up should he the widest available. 


The pyramid lock-up is as unsatisfactory as the method of 
filling the entire chase with furniture. 


Warped or twisted furniture may be as effective as straight 
furniture for locking a form. 


The “chaser” method o£ positioning is likely to produce 
bind. 


Between the form and the GQuoins, the fvrniture should be 
from four to six picas wide. 


tyhen locking~-up a form in a chase, the available space 
determines the number of pairs of Guoins which may be used. 


Binds usually result when forms are locked up by the 
squared up method. 


Tne chaser method o£ lock-up seldom causes "binds." 


When locking-up a small forme the area enclosed by the 
chase should be filled. 


Cuts out of square will cause a springy form. 


Squeeze can often be increased by the insertion of an extra 
lead at the bottom of a page form. 


The use of Sinkers may cause the edges of a chase to spring 
up when locked, and this must be avoided. 


The insertion Of sim-:ers around a form will eliminate spring. 


Stone and imposing table refer to the same item in a 
print shop. 


Type resting firmly on the composing stone will cause a 
springy form. 


Patent base is made of marble. 


There are three different ways of locking-up a four-page 
form. 


mr 


J 


vt 


22. The line-ur tahle is used for positioning of forms for 
lock-up. 


eut £6 accurate pica measurements, and 


23. Wood furniture is 
re accurate spacing is required. 


is reliable whe 


24. <A groove is found only on wood furniture four and enssha ie 
picas wide. 


25. Wood furniture a are stamped on the end of each 
piece. 


26. Wood furniture is impervious to moisure or atmospheric 
change. 


27. Kecgiet is thin wooden furniture. 
23. tone is a term used when Speaking of furniture. 


29, Experienced stonemen will usually rub a stone with a wire 
brusn bLefore using the stone fox lock-up, 


30. Quoins are key tightened before the form is planed, 
Y erg 


Completion 


Directions: Fill in the blank(s) with the werd (s) required to complete 
the sentence correctly. 


1. 
? 


Preparatory to planing, quoins are tightened with the 


Quoins are considered as being composed of one and two pieces; anc 
example of the one piece quoin is the and of the 
two piece guoin is the ‘ 


The object used to force type to rest on its feet is called a 


& form lockecé-up in a chase for a platen press should be located 
near the of the chase, 


Quoins are placed at the and side 
of the chase. ; - ; 


A form locked up in a chase for a cylinder press should be 
positioned so it will Hot be struck by the 


A large sheet of paper cn which a ber -Of page forms are 
printed is called a 


~ 


Placing pages properly in a form, allowing for spacing, and 
locking~-up the form is called - 


pag signature is folded at the back, or , Margin 
a book, 


33 


(10. If two pages, each having equal’ side margins are locked ina 


chase, -the space between the two forms should De 
the ‘width of each side margin. 


+ oe a 
et oe a ayy tee 


11.° The allowance made in imposition for trimming the pages of books: 
is usually inch. 


Multiple-Choice 


Directions: Listed with each of the incomplete sentences which follow 
are several responses, one of which will complete the statement and 


make it true. Indicate your choice by placing the appropriate letter 
in the blank at the left. 


Ly 


To protect wood furniture from the pressure of the quoins 
(A) paper is placed on each side of the quoins; (B) leads 
are placed on each side. of the quoins; (C) letterboards are 
placed on each side of the quoins; (D) reglets axe placed 
on each side of the quoins. 


The term, “imposition,” means (A) locking up a form in a 
chase; (B) proofing on the imposing table with the form in 
a chase; (C) the proper placing of two or more pages in a 
chase: (D) breaking up a form while still in a chase.” 


Quoins are (A) small iron tools which act as wedges in 
locking forms; (B) an iron or steel frame which holds forms ° 
in position on a press: (C) nonpareil and pica lengths of 
Spacing material used in.locking forms for the press. 


Furniture consists of {A) small iron tools which act as 
wedges in locking forms: (B) iron or steel frames which hold 
forms in position on a press; (C) spacing material. 


Reglet refers to (A) an iron or. steel frame which holds 

forms in position on a press; (B) narrow strips of wood used 
when locking forms in a press; (Cc) nonpareil and pica lengths 
of spacing material used in Locking forms for the press; 

(D) a block used to knock type in a form to its feet. 


A chase consists of (a) a group of small iron tools used to 
lock up forms; (B) an iron-or steel frame which holds forms 
in position on a press; (C) any spacing material used in 
locking forms in a press; (D) a block used to knock type in 
a form to its feet. 


A sheet-wise form is (A) a form backed up with the same form; 
(B) a book form, printed on one side of paper -only; (C) printe 
on one side then turned and backed up with another form: — 

(D) a ruled form, with crossed lines, ‘printed: in twae_impres- 
sions. —— 


~ 


position of cach page, the space between the printed areas 
must be (A) one and one-half the width of one page margin; 
(B) twice the width of one page margin; (Cc) four times larger 
than one page wargin: (D) two and one-half the width of one- 


¢ 
{ 
| . 8. In a two page lock-up, if the type is to be in the center 
| page margin. 


Pi Secuience 


: Directions: The lists which follow are the steps involved in perform- 
: ing certuin jobs. Indicate the order recommended in your references 
by placing the proper numbers in the blanks at the left. 


1. Steps involved in locking up a form. 


seer eee 


as 
» 


Lower to composing table 
Lock form more securely and check for spring 
Insert guoin key under end of chase 


Clean imposing stone 


Position gquoins 


ee . 


Make sure all type is in down position 


Raise one end of chase io 


Unlock, make corrections, relock, plane, and recheck 
Tighten quoins slightly 


Place furniture around forn 


PITT T TE TE TERE tt] 


Remove string from form 
Plane lightly 


Check loose elements in lock-up 


First planing for spring 


o 


Place chase around form on stone 


vy O BEB YR oH BE Oe Bo aA ew 


Insert regiets between gquoins and furniture 


a: 2. Steps followed when locking up a form with a border 
A. Loosen quoins and make finger tight 

- Place form in chase 

» Test for lift 

. Plane the form 


. Tighten gquoins so form will lift 


. Place three corners of border into position 


PLETE TT 


B 
Cc 
D 
E. Tighten guoins 
ry 
G 
4 


. Tighten guoins sliahtly with key 


| 


— 


rete oe 


5 


Matching 


Piyections: In the right column are descriptive words and phrases, 
and in the left, varicus words. Match the letters of the items on 
the right with the word{s) on the left by placing the proper letter 
in each pienk on the left. 


a Check for alignment A. Lock-up for cylinder press 
after sheet is printed 


B. Same form on both Sides of 


. 2. Imposition | - -printed sheet 
| | 
3. Imposition dummy C. Used for figuring margins and 


trim 
4. -Oblong books 
D. .Any quoin used inside a chase 


E. | 14443 | as 


F. . Incorrect lock-up 


5. Bottom of chase 


6. Inside guoins 


2 —. 7. Side quoins placed at : . ~-— 
= left of forn . Gc. {1 31424 
8. Work-and-back HB. Concise Knowledge of paper 


- qualities and sizes 
9. Work~and-turn 
I. The long side nearest the 
10. Layout of four-pasge stoneman 
folder work-and-turn 
J. Line-up table 


K. Quoins pointing to solid pEde.d of 
lock-up 


L. Different form on each Ae of 
sheet 


M. Beni tioning of — in the form 
or positioning of form in chase 


N. Long dimension across the top 


y 


ipsa peated 
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Assignment ) Covering 


sheet No. 16 Units 112-118 
LETTERPRESSSS 


With proper use and servicing, printing presses will last indef- 
initely; they are seldom sold for scrap. The practice common to the 
printing industry is to sell the repiaced presses, rebuild or recondi- 
tion them, and put them in service again in other parts of the country. 
One press has been traced from the beginning cf the Missouri territory, 
through Kansas and Oregon settlements where it dropped from sight, 
only to be found again in California. Thus, by tracing printing 
presses, one can almost trace the progress of civilization. 


In establishments where the number of workers is limited, the 
numper Of jobs each worker does is increased. This is especially true 
in many small printing concerns where it is actually necessary for a 
compositor to be a pressman also. Certainly a competent compositor 
should be familiar with the operations of @ press, and the quality of 
workmanship demanded in a printed form. 


Because cylinder and rotary presses are usually manned by highly 
specialized crews, this unit will place emphasis upon the platen type 
presses. In this unit vou will study the care and operating principles 
of platen presses. 


Assignment: 


1. Read the references listed below. 
2. Answer the questions and turn in this assignment by 


References: 


A, Cleeton and Pitkin, General Printing, pp. 88-91, 147-153. 
B. Karch, Graphic Arts Procedures, p. 1-2, 253-256, 273-274. 
C. Polk, The Practice cf Printing, pp. 112-121. 


Ovestions: 

True-False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "f." If it 
is false, draw a circle around the letter "F.” 


T #F 1. Water will cause blisters to appear on ink rollers. 


T F 2. When an ink roller has been washed, it snould be rubbed 
briskly to restore the polish. 


tT F 3. Rollers shouid be stored in an upright position and away 
from excessive heat. 


T F 4. Cleaning solutions deteriorate the rollers and they should 
never be cleaned more often than once a day. 


t 


bah 


ej 


ty 


hy 


17. 


24. 


s 
It 1s important to clean and oi] the ends of the ink rolle: 


Letterpress printing began in the western world nearly 
five centuries ago. 


Letterpresses prince from relief surfaces. 


Letterpress princing is one of the Slowest printinag proc- 
esses. 


The Kelly Press is capable of delivering fifty te seventy 
Printed sheets per minute. 


The ped and viaten move toward each other on a clamsheil 
action press, 


The drum tyve cylinder press revolves twice for each 
impression it makes. 


The web on slaten presses should ke cleaned daily. 


The two-revolution cylinder press will print a different 
form during each revolution. 


A web perfecting press prints on both sides cf the paper a: 
it passes through the press. 


Type forms used on rotary presses are composed of pieces 
of type especially shaped for use cn rotary press cylinder: 


The majority of rotary presses print on a continuous strip 
Of paper. 


The platen of a rotary press is a flat metal surface. 


When a web perfecting rotary press is used, the sheets 
are cut to size after printing. 


When a sheet-fed rotary press is useu, the sheets are cut 
to size before printing. 


Most of the small job presses for general work are of the 
rotary type. 


Glycerin and parafrin are the major ingredients of the 
rollers. 


Syrup is used in the composition of rollers to increase 
the friction between them and the paper. 


The platen press should be ciled daily. 


When & press iS idle, the ink rollers snould be left in 
contact with the type form. 


The first signs of wear on a press wiil show up on the 
cams and rollers, 


Sc 

Multinke-Chotce 
Directiscrs: Stet with each ol the incomplete sentences which follow 
are severe Reseda aay gone af oti Ht wELL complete the statement and 


mexe it emue. EIsnticste your chotce by placing the appropriate letter 


St 


ee en es = yt ~ -~ 
Stent St =me Fett. 


En& smcule be washed oft the mress with {A} water: 
(3} bercere; fC} kerasere: (D} Tight oil. : 


Qne ai taaer"s metor prim’ ing pracesses is (A) collotype 
prtntinea: is} silk scereex printing: (Cc) letter press 
orizting: €2) emgraved coprer plate princing. 


The cniy hand ted press im the following group is (A) Kelly 
Ge. BE: €8} Miehte Vertical 50: (c} MilIer Simplex: (D) Lee 
se. 38. 


Enz tite Sng hens at safety, one should not (A) berd the 
Eness vier Lifting or carrying heavy loads: (B) lubricate 

shaper epi whee Ei is mot turning: (C} miss ah cpportunity 
pe Qiay = prectics?! fexe om & Eellow-worker; (D} smoke 
ier cleaning = press. 


Grippers om the cylinder press {A} hold the sheet being 
grinted om the type ferm: (B} hold the sheet Leing printed 
Cr ie cylinder: fc} hold the printed sheet on the tympan; 
{2} -hold che sheet to be printed on the feed board. 


Fhe letterpress which prints atl of the type form at once 
is te (4} cylinder press; {5} Blaten press; (C} rotary 
cress; €33 deum uress. 


Gripper fingers om = platen press (A) hold the printed 

sheet. agains the tympan: (8} hold the sheets to be printed 
om tie feed board: {£} held the sheets being printed on the 
twse form: (8} hold the printed sheets on the delivery 


- 


muerd. 


fhe throw-cfS lever is operated to (A) set the press in 
motion: {5} build up pressure on a "perfecting press": 

te} keep the flysheel fn motion: fp} cause the press to 
swiss an impression. 


fhe roklers for yeer-reund use are (A): manufactured from 
Giue. glycerine amd some other materials: {(B) Scmmers 
rolicrs: {C} synthetic rollers; (B} rubber rollers. 


&fter fintshing 2 rum, roliers shcukd be (A) stopped on 
the heginming of the type form: (8} stopped just below the 
ink foumtainms €C} ceated with an emulsion cf benzene and 
Ticht oii: €5) cleaned and coated with Licht oil. 


S39 


Matchins 
Directions: In the right column are Gescrivtive words and phrases, 


and in the left, various words. Match the letters of the items on the 
right with the word(s) on the left by placing the proper letter in 
each blank on the left. 


| 1. Drum cylinder press B. Fiat metal surface which swings 
& to vertic2l position during the 
2. Two-revolution press impressicn 


* - Distributes ink te form 
3. Piaten - Poe ai 


oo C. Cylinder rises during alternate 
4. Chase clamp: revolutions 


D. Hoid paper sheet against Ss 


E. Holds steei rim in which t 
- Draw~sheet is iccked pecuvety eqainse: ‘press 
bed and iugs 


5. Tympan 


6 
7. %Ink dise F. Packing placed on platen 
8 


. Grippers G. Holds sheets to be fed into 
press 


. Ink Rollers H. Heavy oiled manila paper 


PET EPP EPE PE Prd 


19. Throw-of£ lever I. Feeds ink to rollers 

ll. Feed board J. Holds sheets which have been 
. printed 

12. Fiywheel K. Surface tpon which ink is-evenlv 

Gistributed 

2 * “3 

13. Delivery board L. One impression per revolution 

14. Ink fountain M. Causes press to have steady 
motion while in operation 

RH. Causes press to miss an impres- 

sion 
sequence 


Directions: The lists which follow are the steps involved in perform 
ing certain jobs. Indicate the order recommended-in your references 
by placing the proper nuwsers in the blanks at the left. 


1. Steps involved in cleaning @ press. ~ 


A. Use Kerosene to wash ink disc .* 
B. Wash roliexs while on ink disc 


C. Check ink disc for any spots missed on rollers 


E. Dry rollers individualiy 


] D. Wipe ink disc dry 
—__.. F. Release tension on roller sprincs 


G. Clean off 2nk or Kerosene chat may heart Sscpred on rrsss 


* 
EF 


§ 

t 

i 
Et] 
ee 
! 


nee 


cme 6 
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Assignment Covering 
Sheet No. 17 Units 121-143 


PLATEN PRESS PREPARATION 


To run a press job, two carefully prepared surfaces are necessary. 
One of these is prepared when the form is planed and locked in the 
chase. The other must be prevared on the platen to back up the sheet 
being printed. The preparation of the surface on the platen, inking 
the press, and placing the chase in position are a few of the operations 
which must De performed prior to running a press job. 


Some large printing establishments employ specialized workmen to 
perform the hichiv skilled operations, however, the worker who is 
most valuable is the one capable of performing the processes and 
activities which taxe place in the shop. The ccnditions which enable 
the worker to secure a good general knowledge of printing shop pree~ 
esses are best provided by the smaller shop manned by competent work- 
men. 


To enable you to furtner expand your knowledge of the printing 
trade, this unit will provide the opportunity to study the processes 
and activities which must be performed on the platen press before a 
306 can be run. 


Assignment: 


1. Read the references listed below. 
2. Answer the questions below and turn in this assignment bv 


References: 


&. Cleeton and Pitkin, General Printing, pp. 76-89, 95-97. 
B. Karch, Graphic Arts Procedures, pp. 256-272. 
Cc. Polk, The Practice of Printing, pp. 122-128. 


Questions: 

True-False 
Directions: The following statements are either true or false. if 
the statement is true, draw a circle around the letter “T." If it 


is false, draw a circle around the letter "F," 


T F&F 1. A hard packing consists of a draw sheet, a pressboard, and 
four sheets of 50 pound suber. 


T F 2. The thickness of the platen packing depends upon the amount 
of wear to which the type in the form has been previously 
subjected. 

ft F 3. A thin packing may cause type to be smashed on the platen. 


T F 4. keaching into a moving press to retrieve fallen sheets 
should be barred in the interest of safety. 


pec 


r} 


ts) 


10. 


1 


12. 


16. 


17. 


18. 


19. 


20. 


21. 
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Leaving tie press while the tympan bails are ‘unciamped may 
cause the press to he seriously damaced. 

The press shovld be inked with the type form in place to 
insure-even distribution of ink on the type form. 


The guides are drives through the packing to prevent them 
from moving during a press run. 


As an additional precaution to prevent guide pins moving 
during a press run, they are secured to the draw sheet with 
sealing wax. 


.* 
a - $ 


Mak ke-ready with a soft packing not only enables jobs to be 


started more quickly on the Press, but also causes a 
inimum.of wear on the tyre: : 


Make-ready with a soft packing consists of adding additional’ 
‘sheets to the paca: until the Gentex of the form prints. 


Fifty pound super is a good weight paper for marking out 


-a type form for. make-ready.. 


An- Sie oepevaiiel platen can be detected: by one edgé of 
a sheet of printing uniformly light, while the other prints 
Gnrecrmly heavv. 


. When’ the platen packing is damage only the draw sheet 


need be replaced. 


cA sneak used in make~ready is First Seo rraoce and es 
- out before cutting. ; 


When the spot- EP anes swells: sates iittala too much paste 


has been used. *- - a ae 


To insure adequate pressure for printing, no sheets are 
remeved from the packing when a spot-up sheet is inserted. 


A spot-up_ Sneet should be inserted into: the packing from 


the bottom of the platen to avoid ae the upper tvmpan 
bail. z 


a wee nee 


When ‘quads are used as guides, fenders are utilized to 


“prevent the’ sheets going over the guides. 


When press feeding, two inches should be the maximum height 
of =ne pile of paper on the feed beard... 


Winile a job is being run in the press, tho :zassfeeder is the 
one who is responsible for presswork of ich quality. 


Sandpaper is placed on the right middle S.nger as an aid 
to pressfeeding. 


Son eee es ss y - 7 Z a ial . nee e 
: RPT PFO GPG SG 4 SET TEE TE ES Fees Gy tee ~* =e - = 
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wood backed printing surfaces. 


T F 22. Interlaying is one method used to raise the height of the 
| 

23, An underlay is added to the wottom of a wood based cut. 

| 

| 

Hl 

| 

{ 

{ 

1 


28. When printing a job on an ink blotter, japan drier should 
be added to the ink. 


P| F 24. Work--up refers to the pressfeeder when he increases his 
Bj speed of placing sheets into the »ress. 
Ej 
i T F 25. Driers are added to ink to make them thicker. 
L T F 26. Ink reducevs are used to make ink dry fastexc. 
| 
; x | ‘ ‘ a . 5 
i | T F 27. Paste driers shorten the time needed for an ink to ary. 
4 t T F 
a | 


| T F 29. 2B letterhead printed on a bond paper should be printed with 
i ink to which ccnalt has been added. 


7. T F 30. If ink is to se added during a run, it should be placed on 
the rollers to insure quicker distribution. 


T F 31. Guides must be placed so they will not strike the gauge 
pins, 


T F 32. There is danger of “set~-ofx" if too high a lift of freshly 
printed sheets are placed on the delivery beard, 


T F 33. Papers with scef< or rough finishes offset very readily. 


T F 34. Speed and the mechanics of pressfeeding are best learned by 
diligent practice at the press. 


T F 35. Hard finished and smooth paper should be slip-sheeted. 


be Ba i 
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Compietion 


required to complete the sentence correctiy. 
L. The activities involved in modifying the pressure between the forr 
and the sheet to be printed so the complete form will be produced 
in ink is called ‘ 
2. The conditions which cause the edges of a level form to exert 
more pressure against the platen than the center of the form 


| 

1 

‘ 

| 

| ae ee ; , 

ae Directions: Fili in the blank(s) in each statement with the word(s) 
| 

i 

: 

make necessary the process of 


‘2 


3. Too little ink results ina print; whereas too 
much ink will cause and 


° 


4, So heavy cover stock will fold smoothly without breaking, they 
are usually 
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5. When two or more colors of ink are to be used on a printed job, 
the best effects are secured by the use of inks. 


6. All printing inks are COMPIS2G of ovo classifications of materials 
the , “hich prodauces the color, and the’ 
which acts as a binder. 


7. For one color runs inks are wsed. 


8. To produce brown ink, the colors to Te mixed together shoulda he 
: , aha ‘ 


+, The criginal guides for positioning sheets on the platen were 


oe 10. Placing sheets of coarse paper between freshly printed sheets is 
called and is used to eliminate 
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and slur. 
Multiple-Choice 
Directions: Listed with each of the incomplete sentences which follow 


are Several responses, one of which will complete the statement and 
make it true. Indicate your choice hy placing the appropriate letter 
in the blank at the leit. 


1. The purpose of make-ready is {A) to put thicker packing on 
the platen; (B) to prepare the press for placing the chase; 
(c) to be certain the grippers and gauge pins are in place; 
(D) to equalize the height of the various parts of ‘the form 
the paver, 


2. When a sheet dses not contact ali three gauge pins, the 
operator snould (A) attempt to straighten the sheet before 
the platen closes; (B) trip the throw--off lever; (Cc) let 
the sheet print crookea@ly; {(D} stop the press. 


3. When a pressfeeder adds color, he {A) mixes two or #c ve inks; 
(B) adds klank ink to the ink on the press; {C) adds ore 
ink to the color being used; (D) re-runs the job us ae a 
different colozx of ink. 


& 


» ff *:.2re is a dowbst about the amount <f packing to ke used 
or *“.:.¢ platen, one should (A) leave it out and add later 
‘+ impression is too light; (B} puc it in and remove 
late: if the impression: is too heavy; (C) put it in ane 
rer.t> some ink from the disk if the impression is too heavy: 
(O; < ave it out and add ink to the dixk if the impression 
is «": light. 


a 5, The tera set-off is used to deccribe (A: » +2? S3fer o£ 

Sa fresh ink from the face of cne sheet to im: sack of the 

Ree shect ihove it: (B) the interleaving ef .+ ---. shaets hohween 
- two ..:chly printcd sheets; (C) settin:. - inft of Eeinted 

a and jagged sheets off the delivery bes.*, (9) the niszcoment 
are of a lift of sheets from the stockpiizs «. che feedhs 


4 
; ot 
’ 
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Directicns: 
ing certain jobs. 


Sequence _ 


The-lists which follow are che steps involved in perform- 
Indicate the order recommended in your references 


by placing the proper numbers in the blanks at the left 


1. Steps involved when preparing a plaster press for a job run. 


A 
B. 
ees, 
aise, De 


Remove dust, lint, and oil from ink plate and rollers 
Move grippers to outer ends of gripper bars 
Remove old packing from platen 


Clamp top bail in position 


Insert chase behind lugs at wottom of chase bed 


Pull an impression on the tympan sheet 


Ascertain the type of packing to be peeces on the tympan 


_ furn press over by hand, and then turn on power and run 


press at slow speed. 


Cut, clip, and crease packing sheets and tympan 


Insert the pressboard 


Pull impression on stock size sheet and secure a “position 
6.k.> 


Clamp lower bail in place 
Sight grippers to be certain they will not strike form 
Place a small amount of ink on the left side of the ink disc 


Wipe’ chase bed and back of form ‘after testing. form for 
spring and Lift 


Raise and engage chase clamp to hold chase securely 


. Make certain tympan bails ére in place 


Check position of. guides and stripping devices and proceed 


with _the make-ready 
Position guides 


Turn off power to press and turn over by hand wort roliers 
are at lowest point | ; 
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i 2. Steps involved in pressfeeding. 
_....4. Fingers drag sheet to left while restine on bottom guides 
___. B.- Jog printed sheet as it is placed on delivery board 
__ ce. Drag top sheet fron pile on feed board 
goo. Ds Sheet contacts botton guides 
‘ —_... E:* Grasp printed sheet..between thumb and fingcr of left hand 


__. Ff. Place sandpaper covered finger on margin of pEinted sheet 
7 and draw sheet over edge of platen 


~——. &- Pile printed sheet on delivery board 

by H. Fingers move sheet tc left until stopped by side guide and 
Z fingers continue sweeping motion out of press ind back to 
pile on feed hoard 


L. Withdraw thumb from sheet 


——w_. Grasp second sheet in pile on feed board and allow finger 
Z| to rest on feed board 


K. Fan out pile of stock and place on feed board 


re 
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Assignment Covering 
Sheet No. 18 Units 148-157 


BINDERY ROOM OPERATIONS 


In small printing shops it is common practice to make the learners, 
who have reached some acceptable degree of ability, responsible for 
the final operations which are performed on printed jobs. These 
operations -~ gathering, binding, packaging, and so forth ~- are 
performed in the bindery section of the printing establishment. 


To one wno has never had occasion to perform any of the bindery 
operations, they may seen simple and of minor importance. However, 
having to report te the supervisor a job ruined by a careless error 
will quickly amend any unfounded idea concerning the ease or simplicity 
of bindery operations. 


This unit will enable you to study and learn of the machines and 
operations common to bindery rooms, and to learn of the operations 
necessary after the press-run to complete a printed job. 


Assionment: 


lL. Read the references listed below. 
2. Answer the questions below and’ turn in this assignment by 


eral e 


References: 


A. Cleeton and Pitkin, General Printing, pp. 180-183. 


B. Karch, Graphic Arts Procedures, pp. 300-316. 
I. information Sheet No. 2, "Gathering and Binding” 


Questions: 


True--False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter “F." 


T F 1, Most printing jobs require no triiming because they have 
been run on standard size sheets ox paper. 


T F 2. “Off angle" cutting results when paper is improperly clamped 
in the cutting machine. 


by 
ry 
Ww 


Finishing operations for both pamphlet binding and book- 
binding are quite similar. 


T F 4, Even though there has been considerable mechanization in 
other phases of the printing industry, bookbinding has 
remained largely a hand process 


T F 5. Mechanical bindings are being more widely used for library 
and school books than for commercial documents. 


? 


¢ 


12. 


15. 
16. 


17. 
1s. 


19, 
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When gathering, an error is of 3ittle importance as one 
can depend on the chéckers to correct any such error. 


T£ a book is to be side-wire bound, the signatures are 
placed one upon the other. 


Sections and pages are usually gathered in the order of 
consecutive page numbers. 


The constructior of a book will determine the method or 
gathering. 


The original boox signatures were composed of four pages. 
Stephen Daye developed the first paper folding machine. 


The book General Printing by Cleeton and Pitkin is saddle- 
wire bound. ; 


A side-wire bound book must have narrower inside margins 
than a saddle-wire bound book. 


Graphic Arts Procedures by Karch is an example of a “perfect 
binding." 


Bcok sections are commonly known as signatures. 


Signatures are not necessary when books are constructed 
with loose-leaf bindings. 


Overwilre is a type of spiral binding. 


A bone folder is used in hand folding to prevent wear on 
the thumb. 


When printed sheets are folded to register, the edges or 
the sheets are always kept even. 


When a pile of paper is jogged, the pile is straightened. 


Paper should be stored flat and kept clean by leaving 
covers intact. 


Modern folding machines can deliver only 16 page signatures. 


Two men can work on a hand-lever cutter with more safety 
than one. 


When using a power paper cutter, a straw board should be 
Placed at the top of the pile of paper to protect the paper 
from being marred by the clamp. 


Padding and tabbing are two terms which refer to the same 
operation. 


lee aaa 
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B paper punching machine can handle more sheets at one. time 
Shan a paper drill. 


: 27. Staplers use ready-made staples and can be used to fasten 


work to one inch of thickness. 


28. Books and other printed material. to a maximum thickness of 
one~half inch, can be bound on a stitcher. 


29, Folding machines may be safely adjusted while in operation. 


30. When lifting heavy lifts of paper, the body and not the 
knees should be bent. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 


required to complete the sentence correctly. 


Ll. 


2. 


10, 


-The first folding machine was used by the 


in the year ° 


The type of binding which is simple, cheap, and used for small 
thicknesses is the ° 


The “perfect binding” holds the book together with a special 
type .of ° 


The type of binding which offers maximum permanence is the 


A rounded back will indicate a book has been 


* 


When signatures have been folded so the printed pages are aligned, 
the pages are said to have been _ 


Paper may be delivered to the printer in sheet Packages, 
sheet Packages, or sheet packages. 
The aligning of sheets delivered from the press in a haphazard 


pile is called * 


Printed materials which are made of stiff papers and are to be 
subjected to severe usage usual ty are to 
prevent damage. 


The colored lines found on various types of printed forms are 
ruled on special bindery equipment called 


‘Directions: 
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Multiple-Choice 


Directions: Listed with each of the incomplete sentences which follow 
are several responses, one Of which will complete the statement and 
make it true. Indicate your choice by placing the appropriate letter 
in the blank at the left. 


l. Stiff covers are used on hooks which (A) have sewn casebind- 
ings: (B) utilize binding posts to hold the sheets together; 


(c) are saddle-wire bound; (D) are side-wire bound. 


Packages or cases of paper should be stored {A) on end; 
(B). on edge; ({C) flat; (D) leaning at an angle. 


When a cutting machine ts used, the paper is protected by 
clamping the paper (A) as tight as the second machine 
operator states; (B) sufficiently tight to hoid the paper; 
(C) very loosely; (D) as tight as possible. 


When gold leaf is applied to a book, the type used is 
(A) brass type; (B) Ludlow type; (c) monotype; (D) factory 
type. 


Books of blank forms which contain many colors of lines have 
the lines produced by a (A) rotary press; (B) lithographic 
stone; (C) stripping machine; (D) ruling machine. 


‘Sequence 


The lists which follow are the steps involved in perforn- 
ing certain jobs. Indicate the order recommended in your references 


’ by placing the proper numbers in the blanks at the left. 


l. The following are the steps for tabbing “scratch pads." 


_.... A» Insert straw boards 

__... B. Place heavy weight at top of carefully aligned piles 

_.... ©. Remove weight . 

_.—. DY. Count sheets into piles of 50 or 100 sheets 

——_ E. Allow glue to dry 

_._._. Fe Combine piles, carefully jog, and trim binding edge if 
necessary 

—— G. Apply tabbing giue as often as necessary 

—__... He Cut pads apart with sharp knife 

———— 2+ Secure and prepare tabbing glue 


7 GASRoCRING &ND BINDING 


Most books =re camp7se¢ of folded sectLons which are of a definite 
-Im= consistent numer Qf pages, usualiy 16 or 32. Before the pages 
. £m Sourc, they must first be gatherec or assembled in “he order of, 
“comsecutive pece mumbers. 


Wher Gathering sectiioms for books, stacks of the separate sections 
Sme Riacec im camsecnutive order om = table, and one section after 
sicuter is collected ferm each Pile ta form the printed part of a 
pce. 


Earreme care must be takem to keep the sections in their proper 
SSomueEce. &m error i. sequence, missing @ section, or selecting two 
sections from eny pile will meam am error in the book. Usually each 
feck is checked for eccuracy of gathering before it is bound. 


The method af comstruction of the haok determines not only the 
mente Et which the forms are locked up, but aise the method of 
qettertng. Ef = back is te he side~wire bound, the folded sections 
ace piscet ame umem the ether im sequencer if, however, the book is 
<2 Se secdie-wire hound, the sections are inserted one within the other 
im comsccutive order. Whem this second type is completed, the outside 
section wikE contain the first and lest pages of the book, and the 
cemter section will comtain the pages which come rumerically together. 
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q Assignment Covering 
| Sheet No. 19 ; - Units 158-164 


PRINTING PLATES 


An ancient Chinese proverb states, “One picture is worth a 
thousand words.” fhe wide circulation of weekly magazines, which 
present news coverage in pictures, provides much basis for the 
.assumption that one picture conveys a message it would be extremely 
‘difficult to duplicate with only a thousand words. 


The widespread use of pictures to supplement news stories and 
advertising has made it necessary for the worker in the small print 

: shop to be familiar with the various late types used in the production 
of printed illustrations. In larger plants, where these plates are 
produced, it is necessary that the processes used to manufacture these 
plates be known and understood. 


The increasing use and popularity of iilustrations in conjunction 
with printed material ard the expected continuation of this trend, 
makes necessary the study of this essential part of the printing 
industry. 


In this assignment you will learn the different types of plates, 
the principies involved in sbroducing each type, and the special 
adaptabilities of each.- 


Assignment: . 
1. Read the references listed bela. 
2. -.Locate-and identify ten types ef plate illustrations. 
3. Answer the questions, turn in this assignment and the 
identified illustrations by ° 
References: 


A.. Cleeton and Pitkin, Generai Printing, pp. xv-12 92-93, 


162~168. 

8. -Karch; Graphic Arts Procedures, pp. 1-9, 208-240, 246-251, 
Colophon, 

C. Polk, The Practice of Printing, pp. 27?- 318. 


Ovestions: 

true-False 
Directions: The following statements -are either true or false. If 
the statement is’true, draw a circle around the letter "1." If it 
is faise, draw a circle around the letter “F." 


os T F 1. st may be expected in the near future that offset printing 
a may supercede letter-~press a 


; T F 2. The dots in a highlight area of a halftone are very small, 
Beem surrounded with large areas of white. 
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Tt F 3. The range o£ highlights, middie tones and deep shadows on 
a halftone: photoengraving is achieved by cross~hatching 
and varying the widths of the lines. 


T F 4, Fine-screen haiftores may be offset printed on soft antique 
papers. 


3 
ty 
wn 
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An engraver can produce solid black areas on a halftone 
plate. 


T F 6. Coarse screens are needed for plates which are to print 
on rough papers. 


tT F 7. Wood cuts were the original means of producing book illus~ 
trations. 


Di T F 8. Intaglio engraved copper plates have only been in use since 
1850. 


¥ T F 9. Colored illustrations were not successfully produced prior 
E to 1892. 


T F 10. Halftone plates print from relief surfaces. 


T F 11. The original lithographic process made use of a porous stone 
uvon which designs were drawn in reverse, 


T F 122. The white areas in a gravure illustration are produced by 
the paper itself. 


a ae 


i, T F 13. Gravure plates print from ink which is carried in wells in 


: & F 14. Offset plates register with the paper sheets being printed 
z as do letterpress plates. 


T F 15. Offset printing eliminates the need of performing make~-ready 


T F 16. A genuine engraving may be distinguished from an imitation 
engraving by the indention in the back of the former. 


T F 17. Plates for line engraving are etched with “dragon‘s blood." 


T F 18. Coarse screen halftones are made with screens having 
56 to 100 lines per inch. 


T F 19. A halftone plate is prepared from a photograph made through 
a fine silk screen, 


T F 20. The Ben Dey Process is a mechanical method for producing a 
shaded effect on line plates after they are etched. 


T F 21. Odd shaped photoengravings are less expensive than regular 
shapes. 
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Y F 23. For process color orinting, opague inks are used. 


f° *§F 24. Wax electrotype molds are sprayed with graphite to make 
them electrical conductors. 


T F 25. In the production of electrotypes, the positive power 
source is attached to the mold. 


T F 26. Hickeltypes wear longer than copper clectrotypes. 


" PF 27. Stereotype plates are cast from Daper matrices. 


by 
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Hational advertisers usually ship eo rather 
than stereotype matrices to newSpapers 


13 
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She foremost advantage of plastic duplicating plates 
is their lightness in weight. 


fT F 30. Aniline dyes do not attack rubber duplicating plates. 


te proofs are Ccusted with powder to prevent their 
guoan ng together during shipment. 
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T PF 32. Gfiset lithographers prefer deep-etch plates to albumen 
plates because cf the longer life and sharper detail 
7 F 33. Both irk and moisture are used on offset presses. 


34. Dots cf gravure plates and cylinders prepared by the 
ultgen process vary in size and depth. 


wy 
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T FPF 35. Prior te etching, the hardened gelatin on gravure plates 
is thickest on highlight areas. 


ba 
+33 


36. inc etchings are aiss commonly known as line engravings. 


be 
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37. Usually. finished plates are somewhat smaller than original 
copies. 


~ PF 368. pcan ox enlarging a ‘Copy will alters the proportion 
% height to width. 


T F 39. After electrotyre shelis have been bac cked with lead, 
they are shaved te 3 thickness of li points if they 
are to be used unmounted. 
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; Completion 


ySVONS 4 Fill in the blank{s} in each statement with the word (s): 
weguired | to ‘complete the sentence correctly. 


1. Social custom demands the elegance of work produced from 
or plates, = 
Ke . : : 
72. “The only printing process which gives a continucus printing tone: 
without the use af a screen is z= 3 ° 


t 
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3. The colors of the plates used in process céSior printing requires 
the use of ; and 


2 : Y 
colored plates. 


ie A Pe 
fe “ 
gal “ata Sh 
e a + 
ee re - 


4, The most used processes for duplicating printing plates are 
and 


td 


5, ‘Stereotypes..are produced type' high or in 
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6. The proofs. of type mace for offset printing are called 


re NO Yor rr 


7. The offset-lithographic press prints from a 
‘surface, whereas a letter press prints froma 
surface. 
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8. Offset presses operate on the principle that 
and’ _ do not mix. 


9. An illustration in which the gray tone fades into ‘white at the 
‘edges is called a (an) 


10. The « cerm used to-include all types of printing from flat surfaces 
‘-. 2S : 


Sequence 


Directions: The list which foliows contains significant developments 

in the history of printing plates. Show the sequence of these 
developments as indicated in your references by placing the. appropriatc 
{ numbers in the blanks at the left. 


il. Events in the history of printing plates. 


Engraving on metal by means of photography 
Development of photoengraving ‘sensitizing method © 
Wooden blocks eut with the grain 


Application of color printing tc haiftone process 
Hand engraving of copper plates 
Discovery cf screen principle 


Swine eee oad sae ate , ae . - = 
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Directions: 
in the left various words. 
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Matching 


In the right column are descriptive words and phrases and 
Match the letters of the items on the 


right with the word(s} on the left by placing the proper letter in 
each blank on the left. 


L. Certain events and discoveries related to plates for printing. 


tetera 


‘a 
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Senefelder 
1894 


Imitation copperplate 
engraving , 


L392 


Steel plates 


A. 


Successful color process 
Rotogravure 
Maso Finiguerra 


U. S. Bureau of Engraving and 
Printing 


Photoengraving commercially 
profitable 


Slow-drying ink, resinous powder, 
and heat 


Writing on stone 
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‘Assignment Be cs Covering 
=! sheet No. 20 Units 165-166 


TYPECASTING MACHINES 


+o mie ee ee 


Not too long ago, a controversy existed among compositors regard- 
E ing the question of Machine vs. Man in the accomplishment of work in 

= the composing room.. Many old: printers, upon the advent of the line- 
casting machine around the turn of this century, raided large newspaper 
plants and destroyed machines that were to produce six times the daily 
amount Of composition that a man could produce. Yet, today, the 
linecasting machine has embedded itself into the compositor's world, 
and contrary to his original thoughts, has made composition less 
expensive and more plentiful -- hence more in demand, and in turn 
demanding more compositors ¢o arrange and display it to the public. 


ji aas a ee 
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Ei Certain machines, in their infancy today, will revive the old. 
question again. One of these is the teletype attachment for the line- 
casting machine which operates the machine by tape, eliminating the 
need for an operator. Another, is a machine to produce cuts (newspaper 
photos) for the trade whereby electrically heated needles drill dots 
into plastic:plates and thus eliminate photo engravers. 


epee a 1 
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A careful survey of modern compositors will indicate to you that 
the linecasting and lettercasting machines are regarded as necessary 
to their world. Very few would desire to return to the old hand-set 
straight-matter days. Because these machines are a part of his world, 
the compositor finds it necessary to learn their basic operations; 
therefore, the principles involved must be understood by the craftsmen 
for daily production of quality work. 


=e ster 


| In this unit the principles of cperating linecasting machines will 
P+ ¥ be studied. This will vrovide you with background information, an 
‘ appreciation of the machine, and the introduction of its product into 
your work. 


oo wee eee 


Assignment: 


= 1. Read the references listed below. 

2. Observe the operation of the linecasting machine where you 
work, noticing particularly the operation principles outlined 
in the references. 

3. Answer the questions below and turn in this assignment by 


: References: 
j 
A. Cleeton and Pitkin, General Pri::ting, pp. 153-158. 
B. Karch, Graphic Arts Procedures, pp. 151-173. 
C. Polk, The Practice of Printing, pp. 141-147. 
D. Mergenthaler Linotype Company, Linotype Machine Principles, 


pp. 3-37. 
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"Questions: 
True-False 
| Directions: The following statements are eithcr true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 


T F 1. Typecasting machines were first introduced by William A. 
Reade in 1862. 


T F 2. The first typesetting machine was designed in 1822. 


T F $3. Perforations on a paper ribbon cause a complete font of 
; Monotype matrices to move over a mold, 


T F 4. The Linotype system requires two machines, one for composini 
and one for casting. 


T F 5. It was not until compesing preceded casting that a satisfac 
tory typesetting machine was developed. 


T F 6. Typecasting metal is composed of lead, tin, and silver. 


fT F 7, Linotype machines cast lines of type whereas Intertype 
4 Machines cast individual letters of display type. 


T F 8. A Linotype matrix is a small piece of brass having one or 
two characters cut into one edge. 


} tT F 9. A magazine is the storage compartment for matrices while 
they are not being used. 


T F i5, Most Linotype matrices will cast two type faces. 
7 T F 11. The spacing between words on Linotype slugs are equal. 
T F 12. A row of composed matrices and spacebands form the mold for 


a Linotype slug. 


; T §F 13. The galley of a Linotype machine holds the cast and trim-. 
med slugs. 


T F 14, Each Linotype matrix must have the same combination distrib 
utor of teeth to be carried along the distributor bar. 


T F 15. The guadder enables the Linotype operator to cast a line 
flush right, flush left, or indented eaually at each end. 


T F 416. Linotype and Intertype machines are identified by model 
designations consisting of various letters or number 
combinations. 


Tf §F 47. The Monotype keyboard produces a paper strip into which 
holes are punched by compressed air. 


« 
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28. 
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30. 


31. 


32. 
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34. 


35. 
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The Monotype, like the Linotype, contains the keyboard 
and casting mechanism in ene machine. 


The Monotype composition caster casts single letters. | 
Ludlow Typograph matrices are hand set in a stick. 


Most of the type used in present day printing is set by 
composing machines. 


Spacebands provide the space kbetween words on the Linotype 
slugs. , 


Cast slugs are apt to become mixed and individual matrices 
are likely to khecome pied in a linecasting machine. 


When the cast slug is delivered to the Linotype galley, 
it is ready for use. 


The magazine of a linecasting machine serves the same 
purpose as the type case used in hana composition. 


The printer who owns a Linotype machine is his own type 


founder. 


The Linotype machine is a typesetting machine. 


Spacebands are wedge-shaped pieces of metal tapered in 
opposite directions. 


The assembling elevator is the “composing stick" of the 
Linotype machine, - 


Because of the complex system of levers and links, a very : 
firm pressure is required on Linotype keys to release a 
spaceband or matrix. 


The average Linotype operator is able to release one 
hundred-fitty matrices per minute, 


Depressing any two adjacent keys on a Linotype keyboard 
will release a spaceband. , 


Mold disks normally have accommodations for six molds, but 
disks accommodating four molds can be secured for special 
needs. 

All matrices must be replaced by hand. 


Conveyor screws automatically stop if a matrix becomes 
jammee on the distributor har of the Linotype. 
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Completion 
pections: Fill in the blark(s) in each statement with the word(s) . 
ove 


uired to complete the sentence correctly. 


‘. The none type composition caster is actuated by a 


.2. , The Menotype. system uses two types oF matrices, = 2S 
‘. Matrices and “Matrices. a 


- 


3. Ei:ch Monotype: matrix case can cast - type faces... 
4. The Monotype system of composition’ produces | 


‘5. The purpose of the Ludlow Supersurfacer is to produce a 
___. for printing: -: - 


~ 


Matching 


Directions: In‘the right column dre descriptive words and phrases, . 
and in the left, various words. Match the letters of the items on 
the right with the word(s) on the left by placing the proper letter 
in each blank on the left. 


z, 
*e 


ie 


i 01, «William Reade:.- . ~ A. Prevents mixing of two ne 
ae ae eae matrices , 
—_.. 2. tntertype 
: B. Trims bottom of a to‘ type 
. 3. Teletypesetter height ; 
4. Overhang slug composi- C. Matrix slide box 
tion 
D. Activates spacebars to exyvand 
—.. + 5e Ludios Typograph line full width of measure 
6. Justification bar ' E. Utilizes Linotype principle 
__.—s« 7. +~=«S«wBack knife F. Ride entire length of distributor 
bar 
8. Automatic font a 
distinguisher G. Spaceband box 
_._... 9% Conveyor screws H. Moves matrices along distributor 
bar 
10. Seldom used characters I. Acvertising composition 
J. Trims back of slug to type 


height 


K. Perforation of casting machine 
tyves by electrical impulses 


L. Hand distributed matrices 


M. Developed Ludlow Typograph 


wee me 
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Listing 


Directions: List the items called for in each of the following 


statements. Select your answer carefally. 


The four major divisions of the Linotype are: 


(A) 
(B) 


(c) 
(p) 


2. The advantages which recessed slugs have over solid slugs are: 


{A) 


(B) 
(c) 


~ 


Sseauence 
rad 


Directions: The lists which follow are the steps involved in perforn- 


ing certain jobs. 


Indicate the order recommended in your references 


by piacing the proper numbers in the blanks at the left. 


1. The course of 
mechanism and 


A. Matrices 

—_. Bs Matrices 
C. Matrices 
_._.. De. Operator 
E. Matrices 


F. Matrices 


Linotype matrices from the magazine, through the 
pack to the magazine. 


assembled on assembling elevator 


lifted by elevator to distributor box 
drop into proper slot in magazine 
depresses keys on keyboard 

fed to distributor screws 


fall from magazine 


G. Spacebands ar> separated from the matrices 


H. Matrices 


I. Matrices 


go to casting mechanism 


carried by conveyor beit 


—__ J. Slug is cast and matrices travel to point ahove casting 
machnanism. 


lil 
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LINOTYPE MATRIX MECHANTS#iS 


During the training period of every ambitious learner in the 
printing industry, the time arrives when he is ready to learn to 
operate a linecasting machine. 


If this learning opportunity is carelessly handled by the learner, 
another opportunity to operate the machine will be long fr ostponed, if 
ever occurring again. A Linotype machine represents a sizable invest- 
ment and is of extreme importance in keePing the presses of the print-- 
ing establishment operating. The production of cast slugs, or the 
lack of them, may well determine the daily schedule of the press roon 
and bindery. The selection of the proper magazine, its sate position- 
ing, proper care of the machine, and correct keyboard operation must 
all be performed in an orderly manner with an economy of time. 


In this unit, information has been selected which; if studied 
thoroughly, will provide the information needed to enable you to 
assemble the first line of matrices in the machine. In addition to 
learning this information, you will also learn of the various machine 
mechanisms which manipulate the matrices as they are made ready for 
the casting of the Linotyre slug. 


Assianment: 


l.: Read the references listed below and study the illustrations 
carefully. 

2. Memorize the Linotype keyboard. 

3. Arrange with your employer for time to operate a Linotype 
machine under the direction of an experienced operator. 

4, Answer the questions below and turn in this assignment by 


References: 


D. Mergenthaler Linotype Company, Lirotype Machine Princitles, 
pp. 38-132, 348-353. 


E. Mergenthaler Linotype Company, Linotype Keyboard Overation, 
pp. 1-16, 29-33. 


Questions: 

True-False 
Directions: The following statements are either true or false. If 
the statemert is true, draw a circte around the letter “T." If it 


is false, draw a circle around the letter "F."™ 


T F 2. A “pi" matrix will drop off the distributor bar and fail 
into a channel in the middle cf the magazine. 


T F 2. Spacebands must be cleaned a minimum of once during each 
eight hours of operation. 
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tj 


il. 


12. 


“43. 


14, 


15. 


16. 


17. 


18. 


ro, 


20. 


Excessive amounts of oil on the matrices will create 
conditions causing the matrix side walls to be damaged. 


A good quality of oil. should +e placed on the distributor 
screws once every eight hours to prevent excessive wear 
on the matrix teeth. 


A firm pressure is required on the keybutton to release 
a matrix. 


The sequence of operations from the release of the matrix 
to the casting of the slug is activated by the touch of a 
keybutton. 


oa 


Keybuttons never contain more than one character. 


The first step in swinging the keyboard is to remove the- 
keyboard roller driving belt. 


There are three ways to clean cams and bei but if there 
is no 011 on the yokes, dry cleaning is best 


The rubber keynoard cam rollers should be cleaned with’ 
alcohol. 


As a safeguard to prevent damage to the machine, the key- ; 
board should be locked when not in use. ‘ 


A gumny residue on the sides of key levers may cause - 


unwanted "doublets" to be deposited on the assembling 
eievator. 


Magazine channels are all the sane seas and .010" giace 


than the matrices which slide in the 


There are two general types of magazines which are of 
equal size, but vary in general construction. he a 


The magazine channels are wider at the back than at the 
front. 


The “Model 20" magazine is a $0-channel magazine. 
The 90-channel magazine contains 21 channels. 

Main magazines contain two channels for the lower case “e," 
and the matrices may be released from either channel 


independently of the other or alternately from both. 


Main magazines are of three length: full length, three- 
quarter iength, and one-half length. 


A “split" magazine contains cither the right or left half 
of a main magazine. 


= 
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21. 


24. 


25. 


-26, 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 
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When the open end of the multiple key rod shifter handle 
reveals the symbol "e-e," lower case "e" matrices are 
released aiternately from each “e“ channel of the magazine. 
Linotypes which are not equipped with auxiliary magazines 
will not be equipped with bail boxes. - 


Graphite should be used instead of oi1 for lubricating the 
magaZine channels. 


New magazines require more cleaning attention than magazines 


which have been used for a considerable length of time. 


An excessive amount of oii in the magazine is preferable 
to no oil at all. 


If a matrix clogs the star wheel in the assembler block, 
the matrix will be either bent or broken. 


The chute finger at the entrance of the assembler block 
holds the matrix close to the assembler rails and causes 
the matrix to strike the star wheel at the proper angle. 


The “regular” spaceband is identified by a single line on 
the lower front edge. 


Tie kinds of spacebands may be distinguished by the iines 
which appear on the lower front edge of the spaceband. 


The matrix releasing mechanism has more lost motion in its 
linkage than the spaceband releasing mechanism. 


The delivery slide receives a line of assembled matrices 
from the assembling elevator between a short fixed finger 
On its right and long movable finger on the left. 


From the assembling elevator to the first elevator jaw, 
the line of assembled matrices travels about nine inches. 


: 
fhe first elevator jaw consists of a front jaw, a back jaw, 
and a separating block. 


All of the five different movements of the first elevator 
are controlled solely by the shape of the first elevator 
slide cam. . 


\ 
ci aaa knives are cleaned by a brass wiper called a 
bade ‘ ci." 


ry : 
Thebretically squirts can occur, but in actual practice 
they do not. 
3 


The Rrocess of second justification causes the spacebands 
to again be pushed upward, thereby forcing the spacebands 
and matrices to be wedged tightly between the vice jaws. 
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38. Accuracy and good Spacing, are the basic considerations in. 
keyboard operation. 


39. A swift operator is always the most desirable type of 
operator. 


40. Speed at the keyboard can only be secured by a combination 
of practice plus experience. 


41. The keyboard layout of the capital alphabet is the same 
as the arrangement of the lower case alphabet. : 


42, The third finger of the left hand is used to strike the 
spaceband key. 


43. When fingering the keyboard, the etrahaue motion should be 
made from the wrist. 


44. When double letters are necessary in a word, these may 
correctly be secured by holding down the particular key- 
button, 


45. A slow, even operating speed is better than speedy, jerky 
movements when fingering the keyboard. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. 


The "Model 5" magazine was first used on the 

Linotype and is a channel magazine. 

Auxiliary or side magazines are also called or 
Magazines, which are in shape, 

having matrix channels to each other. 

When a single lower case "e" shows at the open end of the 


multiple key rod shifter lever handle, lower case "“e" matrices 
are released from the “e" channel only. 


The bail box permits the regular keyboard to operate 


Linotype Operation requires the trained spoeainaried of the eves: 
peice 9, PE = ts le 


The first essential for Linotype operation is familiarity with 
the ° 


Shop production of slugs is in terms of 


When studying the keyboard, only cne _. Should be 
attempted at a time, studying the buttoms first __ 
and then F 


Ad mt heen Sab Ma Mea Pe ah ati ea ee nh ie mL Rad EAS al lt alta tidal ape. 


9. Of the fingers of the right hand, the finger 
strikes the largest number of lower case keys. 


10, Variable fingering of certain words will result in faster and 
smoother keyboard fingering only when a speed of 
per hour has been attained. 


Matching 


iy 


Directions: In the right coiumn.are descriptive words and phrases 
and in the left. various words. Match the letters of the items on the 
right with the words on the left.by placing the proper letter in each 
blank on the left. 


) l. Extra thick spaceband A. Five lines 

2. Wide range spacebana 3+ Avxiliary, position 

ha C. Upper case matrices 

3. Thick Spaceband D- Two lines 

—.. “4+ Extra thin spaceband E. Regular position 

5. Roman position F. Figures and miscellaneous marks 
G. First elevator 


—— 6. italic position H. Three lines 


— 7. Squirt I. Not tolerated in first-class shops 


8. Linotype J. Regular spaceband 


K. Tool for more rapid assembling 


9. Hang the elevator of line of type 
. L. Disagreement of theory and 
10. Black keys practice 


M. Keyboard locking plate 
N. Lower case matrices 


Sequence 
Directions: The list which follows @mntains the steps involved in > 
performing a certain job. Indicate the order recommended in your 
references by placing the proper numbers in the blanks at the left. 
l. The course of the matrices prior to the casting of the slug. 


4. Matrices taken by first elevator jaw for alignment and 
justification 


_... Be Matrices are forced onto assembler slides 
_C. Matrices pass through assembler block 
___.. D«_ Assembling elevator carries the matrices vertically about 5". 


—_. 5. Matrices move horizontally about nine inches through the 
delivery channel 


we kkfal 
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LINOTYPE CASTING MECHANISM 


The casting mechanism is potentialiy the most dangerous part of 
the Linotype. It is in this mechanism that molten type metal is re- 
leased by the operator. If this molten metal is properly channeled 
by a well-adj d machine, the metal is an obedient servant; however, 
if the machine is permitted to remain out of adjustment, and is care~- 
lessly.used, the molten metal will not only cieg the casting mechanism, 
but wiil-also place the operator in-danger of serious injury. 


Casting is a continuous operation and it is necessary that proper 
care be given the casting mechanism. Linotype operators so frequently 
shift mold positions~and adjust slug widths that the practice becomes 
automatic and an auditory alertness must be developed to check the 
casting operations at ali times. While the operator is reading the 
copy and fingering the keyboard, this auditory alertness must enable 
the operator to know by the sound whether the operations of the castinc 
mechanism, casting, trimming, and ejecting are taking place properly. 


In this unit information is presented which will enable you to 
‘gain a complete picture of the casting operation. The information 
-secured here will advance you in the development of a keen auditory 
perception necessary for the continuous checking of the casting opera- 
tions. 


Assignment: 


1. Read the reference listed below. 

2. Observe a Linotype operator cleaning the mold disk. 

3. Observe a Linotype operator removing and replacing liners for 
casting different slug lengths and body sizes. 

4. Secure permission from your employer to remove and replace 


mold liners under the direction of the operator. 
5. Answer the questions which follow and turn in your paper by 


Reference: 


» 


D. Mergenthaler Linotype Company, Linotype Machine Principles, 
pp. 133-149, 152-173, 206-231. 


Questions: 

True-False 
Directions: The following statements are either.true or false. If 
the statement is true, draw a circle around the letter “f." If it 


is false, draw a circle around the letter "F." 


T F 1. It is possible to set up a regular mole disk to cast four 
different sizes of slugs without further adjustment. 
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16. 
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18. 


19. 
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The universal adjustable mold may be adjusted in terms of 
both picas and poirits. 


The liners are held firmly in place by mold cap screws and 
keys on the bottom of the liners. 


When the length of a line is to be changed, only one liner 
must be chanced. 


When large body sizes are cast, the universal adjustable 
mold wiil produce more perfect slugs than the recessed mold. 


Mold liners may be secured for bodies from 5 to 18 points 
in thickness and from 4 to 30 picas by picas in length. 


The left liner for a recessed mold is interchangeable and 
May be used in any other type mold. 


Liners may be removed by placing 2 screwdriver in the mold 
slot and freeing the liner by prying. 


The mold cap of a recessed moid carries projections which 
form cavities in the recessed slug. 


The weight of a recessed slug is about two-thirds that of a 
solid slug of the same dimensions. 


A screwdriver is the oniy tool necessary to change mold 
iners,. : 


The back mold wiper has little effect upon the prevention 
of back squirts. 


The back kniie must be kept razor sharp. 


While the moid disk is making the three-quarter revolution 
between casting and ejection, the pack knife trims the slug 
to type height. 


The molds for a four mold disk and those for a six mold disk 
can be distinguished only by part numbers. 


The mold disk is properly timed so long as any timing mark 
cn the mold disk matches any mark on the pinion. 


Vents in the pct mouthpiece are for the purpose of allowing 
metal to form the base of the slug. 


The gas governor is based upon the principle of the equal 
expansion of two pieces of metal when heated. 


If a gas burner is used to heat the type metal, the air 
mixing valve shoulda be adjusted until the flame is blue with 
a yellow tip. ‘ 


= 
= 
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22. 


3C,. 


31. 


32. 


33. 


35. 


36. 


Gas governors for“natural gas cannot be used on artificial 
gas line; however, an artificial gas governor may be used 
on natural gas lines. 


All the fittings and materials vwsed in the electric pot 
heaters conform toc the requirenents of the National 
Electrical Code... - 


Tne Linotype electric pot heater has not oe approved by the 
National Board of Fire Underwriters. 


Electrically heated pots have four heaters -~- two crucible 
heaters within the pot, one at the mout», and one on the 
throat of the pot. 


The envelope heaters are sealed by autogenous welding. 


Throat and mouth heaters designed for 110 volt circuits 
cannot be used on a 220 volt circuit. 


Crucible heaters are connected in parallel for 110 volt 
circuits and in series for 220 volt circuits. 


The expansion element of the mechanical thermostat must be 
free to expand in all directions. 


The pot control panel is located to the right and slightly 
to the rear of the keyboard. 


When fuses in the control panel blow, they should be replaced 
by fuses with higher amperage ratings. 


When uSing a benk of lamps as an emergency resistance coil 
for the pot circuit, only lamps bearing the trademark "NOMA" 
Should ke used. 


After long periods of use, movthpiece holes should be reamed 
to remove accumulated metal, dross, or burrs. 


Mouthpiece vents may be scraped to remove accumulated metal 
or dross. 


If a “back squirt” occurs, the first thing to check is the 
lockup of the pot mouthpiece against the mold. 


The Micro-Therm controls may ke damaged in the temperature 
of the mouthpiece exceeds 525 degrees Fahrenheit. 


Best casting results are secured when the temperature of 
the type metal is between 575 degrees Fahrenheit and 600 
degrees Fahrenheiz. 


Ejector blades may be arranged to eject any size slug the 
Machine will cast. 
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37. The eje¢tor serves two functions: it pushes the cast slug 
from the mold, ard it also forces the slug between knives 
which trim the slug to accurate point thickness. 


38. The slug has completely cleared the mold before the trimming 
is begun. 


39. The right knife shaves the ribs of the slug to make the 
slug the proper thickness. 


40. The left knife removes "fins" or overhang from the smoot? 
side of the slug. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


3 
ade + 


2. 


10. 


The back of the molds are kept clean by the _ 


The mold disk and pinion gear are aligned by means of the 


fwo devices that have been used to control the heating of electric 
pots are the and the 


When a magnet switch resistance coil has burned out on a 115 volt, 
6G cycle alternating current line, an emergency 40 ohm resistance 
may be produced by substituting 150 watt lamps wired in 


Molten metai splashing over the back of the mola disc is called 
a 


The best casting results are secured when the‘temperature of the 
type metal is between and degrees Fahrenheit. 


Slugs are pushed from the moid by the 
If the trimming blades are dull but not nicked, they may be 


ixessed with a and a (an) 
which has been moistened with . : 


Early Linotype machines used the galley. 


If a metai deposit forms under the slug buffer and interferes with 

the slugs as they slide onto the galley, the difficulty can be 

remedied by rubbing the deposit with a on which 
has been placed. 


Diregtions: In the.right column are deScriptive worés and phrases and. 
Match the ietters of the items on the 
right with the word(s) on the left by placing the proper letter in each 


‘in the left various words. 


Matching 


blank on the left. 


i. 
2. 


Recessed mold 


fyPpe high 


tength of line 
changed 


Back squirt 


Ejector 


Slugs 4-points thick 


Right-hand knife 
Reversible galley 


Short measure slugs 


Back Knife 

Right and lett liners changed 
Secondary step strip 

Body size of slug 

Verticai galley 

lett liner replaced 


Forces Siug between trimming 
knives 


Water circulation 
GUneontrelied =citen metal 
English and Heprew compositicen 


.040" ejector biades 
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Having previously siudier how the matrices are assemlem emi haw 
une Slogs are cast and ejected omic ihe ceiier, you ame mow rescw Ho 
Steady the finel meverents of the metcicoes is ther trevel through time 
“Warious mechaniaoms whics carry them bect to the mwecezinme for searece 
wntil needed. 


This final part of the metrices" oyste is referrem to as *fistrin 
wiien™ in thet it includes mot only the retezm= of the matrices to th 
Eagearine, but also the returm of fhe stecshents to che smecebem bar. 
Simiiar to the distributing of twme amd stecizng meterial by the mend 
compositor. 


in this unit you ili further Geveion vwarr wmMerstantizng oF the 


Linotype by learning the fumction emda oteratine mrimcizies relative 
to the distribution of meirices ent soeestemts Stier the slucs are 


serence listec bei. 
2. hile @ Limotyse is im overation, shserre closely severe? 


- 
WW 
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groups of metrices ani smeacemermts as they mre trom the mic 


disk to their wromer sterage pisces. 
3. Answer the questions betow ané ioom int this essic=me=t by 


DB. Mergenthaler Linotype Commeny, Lincixne Hecmine Princinles, 
cp. 232-275. 


Directions: The following stmiomemts ere either tres aor feiss. if 


— 


. Distribution irnciutes all those mechanisms which rectum 
spacerends and matrices from the first sleretor joy heck 
to the mecazines Srom Which ther came. 


F PF 3. The second clewator comvevs the matrices ene specshsenas to 
the distribution ox. 
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17. 


18. 


19. 


20, 


The distributor shifter pushes the matrices from the second 
elevator bar into the distributor box. 


The sole function of the CGistributor box is to lift the 
matrices onto the distributor screws. 


A primary ai dteinuter BOs is found on all single distributor 
Linotypes. ; 


The function of the upper distributor box is to Separare | 
matrices and spacebands . 


Before being distributed, all matrices pass eneougn the 
distributor box. 


Matrices and spacebands are pushed along the distributor 
box rails and lifted by the matrix lift into the distributor 
Screws, 


The clutch of the distributor screw driving mechanism is 
disengaged by the retardation of the back distributor screw. 


A single distributor Linotype may ne described as having~- 
only one distributor screw. 


A "“Two-in-One" model Linotype will distribute matrices to 
90-channel and 72-channel magazines simultaneously 


The Linotype designated as a "“{wo-in-One" mixing machine 
carries six distributor screws and two distributor bars, 


Spiral automatics magnify any drag on the lower distributor 
screw to such proportions that the distributor clutch 
disengages. 


The primary purpose of the spiral automatics is to lock the 
front distributor screws. 


The spiral automatics consist of an application of two 
sections of coarse pitch V-screw threads. 


The distributor bar contains seven levels of combination 
raiis. 


The brass plate at the back of the distributor bar is 
designed to keep excess dust from falling into the channel 
entrance. . 


Kerosene will generally clean gumny distributor screw 
bearings. 


The clutch of the distributor screw driving mechanism is 
referred to as "the spiral automatic." — 
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f F 21. Once the obstruction in the distributor has been cleared, 
the distributor clutch will automatically remesh and start 
the distributor screws. 


T F 22. To start the distributor after it has been locked by the 


spiral automatics, one need only to grasp ee starting lever 
flange and turn it slightly backward. 


T F 23. The spiral automatics are unlocked by turning the starting 
flange lever backward slightly. 


T F 24. The rails of the distributor bar provide for’ 127 different 
combinations of matrix teeth. 


T F 25. On the distributor bar for a 90-channel main magazine, the 
"1" matrix will travel a greater: distrance than the “"£" 
matrix. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. Spacebands are not lifted to the level of the distributor box, 
because they lack a 


2. The matrix teeth are’ first used during the movement into the 
wnere they engage the’ 


3. Matrices are pushed from the 
into the distributor box by the — 


* 


4. In order to engage the clutch after clearing the spiral automatic. 
the starting flange lever must be 2 
to mesh the ae a ee 


5. The Sa of matrix which has none of its teeth removed is called 
a (an 


Sequenc 2 


Directions: The list which follows is the steps involved in perform- 
ing certain jobs. Indicate the order recommended in your references 
by placing the proper number in the blanks at the left. 


1. Trace the path of a single matrix as it approaches a main magazine. 
—— A. Conveyed to level of distributor box 

—_.. Be Moves into distributor box 

_.. Ce Carried onto railed bar 

_....D- Rises to level of transfer channel 

_.... 2» Moved by distributor shifter 

F. Lifted by matrix lift 

a —_. ©e« Pushed onto second elevator bar 


thovl b 
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‘in the left various words. 
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Matching 


right with the words on the ieft 
blank on the left. 


iL. Transfer mechanism 
2. Second elevator aoe 
36 Second elevator | 
4. Distributor shifter 
5. Distributor box 
6. Font distinguisher 

_ 7. “Two~-in-One" model 
&. Starting lever flange 
9. Teeth 


190. Pi matrix 


. Directions: In the right column are descriptive words and phrases and. 
Match the letters of the items on the 


py plizcing the proper letter in each 


A. 


B. 


Receives. matrices in transfer 
channel 


Matched full projections inside 
V notch of matrix 


Transports matrices from interme- 
diate channel to level of distri- 
bution box. 


Matched projections on front and 
back of distributor bar. 


Pushes matrices into distributor 
box 


Two sets of distributor screws 
and two Gistributor bars 


Carries matrices and spacebands 
to and from casting 


Removes matrices and spacebands 
from vise jaw, places spacebands 
in spacebané box ard matrices in 
distributor box 


Matched fuil or partial projec- 
tions inside V notch of matrix 


Guides matrices and lifts them 
into distributor screws 


Pulled out to mesh clutch stop 
blocks 


Carries matrices and spacebands 
to first elevator 


Stops turned matrices or wreng 
font matrices. 


Sere yt se 
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Assignment St Covering 
Sheet No. 24 _, Units 239-267 


PROBLEMS IN LINOTYPE OPERATION 


The Linotype machine will present operational. problems due in 
part to the manner in Which the operator uses the Machine, and in 
part to’the wear which is normal for a machine in daily use. 


The iinctyse operator in a smaller printing establishment is 
expected to develop a technical backgrcund which will enable him to 
make minor adjustments and otherwise get his machine back into produc- 
tion. Usualiy production stoppages are due to type metal deposits, 
dirt, gum, or improper lubrication. The operator who is capable of 
caring for the maintenance and repair requirements of his. machine is 
designated as an “operator machinist.” Large printing establishments 
which require the use of many Linotypes- employ a Linotype machinist 
for every five machines. His sole responsibility is. to adjust and 
piace new parts on the machines in his care. 

In this unit the points where work stoppages most.:frequently 
occur are considered. By studying the reference material; you will 
learn the technical information necessary to enable you: to correct 
minor mechanical difficulties as they occur. 


Assianment : 


l. Read the reference listed below, 

2. Observe the-Linotype operator as he corrects machine eanee eee 
ties from time to time. 

3. Ask for the extra duties of cleaning spacebands, matrices, 
ané@ general oiling and care of the machine. 

4. Answer the questions and turn in your paper by 


Reference: © 


D. Mergenthaler Linotype Company, Linotybe Machine Principles, 
PP. 34-35, 43-46, 53-56, 75-78, 81-84, 87-89, 119-122, 163-196, 
206-212, 216-218, 246-249, 260-263, 267-268, 382-386, 410-435. 


Questions: 


Txue-False_ 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 


T F 1. Several styles of racks are available. for the storage of £ull- 
length magazines, but as ‘yet no racks: are’ available.for.- 
split Or auxiliary magazines. 


T F 26 The magazines rest upon the keybuttons when being changed. 


T F 3. Matrix sidewalls may be crushed as a result of excessive oil 
on the back mold wiper. . 


T F 4, “Hair lines" are comuon when new matrices are first used. 
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14. 


15. 


16. 


17. 


18. 


19% 


20. 


ai. 


22. 


Spacebands in constant use should be cleaned once each week. 


Metal which does not readily rub from spacebands may be 
removed by scraping with a piece of brass. 


The matrix holder and buffer provide a quick means of 
polishing a font of matrices. 


Misalignment of the first elevator jaw and second elevator 
- ‘will cause excessive wear on matrix teeth. 


‘The magazines on the three-magazine-model Linotype must be 


brought to the operating position before they can be removed 


TO remove the middle magazine of a three-magazine-model 
Linotype, the upper magazine must be removed. 


When the machine or the matrices are new, the magazines 
must be cleaned frequently to remove oil and grit. 


Oil in the magazine may be washed out with alcohol. 


A pencil rubbed over the escapement verge at the point where 
it contacts the escapement plunger will provide adequate 
lubrication if the parts are not worn excessively. 


Star wheels are excessively expensive and should be replacec 
only when adjustments fail to prevent "“oversetting." 


The oil hole for the star wheel shaft can be reached when 
the assembling elevator is raised. 


A long strip of metal formed between the duplex rail and 
the matrix adjusting bar as a-result of a squirt can be 
driven out with a piece of brass or a six-point Linotype 
slug. 


Clutch leathers should be gritty in order that they may 
have increased friction on the clutch faces, 


Blectric crucible heaters for 110 volt A.C. circuits can 
also be used on 220 volt A.C. circuits. 


When electrical fuses burn out, they should be replaced with 
a fuse of exactly the same rating. 


A strip of smooth cardboard may be used to aa the metal 
contact surfaces of a magnetic switch. : 
i 

When scraping mouthpiece vents to remove dross, 'the vents 
should be scraped toward the bottom of the mouthpiece. 


} 
The lockup of the mouthpiece against the mold is the first 
thing to check when a back squirt occurs. i 


He 


23. 


24. 


25~ 


26. 


27. 


28. 


29. 


30. 


31. 


35. 
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A ring of dross in the well will REGVEnE the pot pump plunger 
from making a full stroke. 


One’ cause of back squirts is using type metal which is not 
at the’ proper temperature. 


The back distributor screw may be opened in order to locate 
distribution difficulties. 


The distributor beam may be adjusted vertically as well as 
horizontally. 


The distributor is started after being cleared of matrices 
by revolving the spiral automatics by hand. 


The matrix delivery belt is kept tight by eas tSteng the 
idler pulley. 


The release of all matrices in a particular magazine channel 
will usually indicate a broken keyboard cam Bro pin. 


Hair lines are caused by metal weeuuereeiona on the spacebanc 
sleeves. 


Lf the pot mouthpiece rests against the mold for an excessive 
length of time, the mold may warp or have the temper Sean 
from it. 


Mola wipers are lubricated with oil. 


If the pot well is worn oversize, the entire metal pot 
assembly must always be replaced. 


The plunger should be cleaned daily while the machine is 
new, but as the machine becomes broken in and the plunger 
fits more loosely in the well, daily cleaning becomes more 


detrimental than beneficial. 


If slugs Go not eject properly due to the trimming knives 


being set to a smaller size than the body of the slug cast, 


‘:.the''slug must be forced through the knife block before 


los t#imming khives can be adjusted. 


36. 
ats 


38. 


39. 


40. 


Burrs on vhe magazine channel, may be removed with a fine fale. 
When the matrices and magazine are cleaned, the channel 
entrance should also be polished. 


If matrices stick in the magazine channels, the channels 
may be “lusricdted with graphite. 


When placing a magazine on the machine frame, it must be 
moved into place without excessive jarring ox slamming. 


Inexpensive vegetable oils are as satisfactory for Linotype | 
lubrication as expensive machine oils. 
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- Directions: 


in the left various words. 


ow tee we ee =: ee 


In the right column are deserivtive words and phrases and 


Hatch the ilstters ci the items on the 


right with the words on the left Ly placing the prover letter in each 
Dlank on the left. 


10. 


Directions: 
required to 


1. 


Ze 


Before 
Tf oil 
should 


Tf dis 
guna ma 


Star wheels A, Opcns safety latch wher. magazines 
are raised from escapement 
Tnree-cornerec file 
B. S.A. =z. 20 
Hollow slug 
C. Raises matrices into distributor 
Short distribvetor box Serews 
har point 
° D. Turn knurled flange backward, 
Back and front thea pulled outward 
Gistributor gears 
E. Turn knurled flange forwareéd, 
Heavy mark off-center then pull outward 
Start distripytor F. Used on machines with 90-channel 
Distributor box lift 
oe G. Mesned sy means of locating pin 
Locking bar anu cut-out porticn 
Linotype X-2¢ H. WMechod of aligning spiral auto- 
matics to maintain timing when 
being reassembled. 


I. Usec on machines with 90-channel 
magaZ}" 2s 


J. Cause of failure of slug to eject 


K, Can pe ground to ream holes in 
pot mouthpiece 


L. Inexpensive and should be replacec 
rather than adjust assembler 
siide stop screw 


Fill in the blank({s) in eath statement with the word(s) 
complete the sentence correctly. 
any MagaZine can v2 changed, the magazine must be in its 


ShoulG get into the niagazine channels, the channels 
be cleaned with a brush and r 
tributor screws do not turn due to gummy bearings, che 
y be cut »y the use of " 


| 
| 
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Spacebands should Se cleaned with graphite once during each 
period of operation. 


The misalignment o£ the pot mouthpiece and the mold will cause 


When removed: from the machines, the magazines should be placed 
in a position on special racks. 


The partitions of the channel entrance must be in line with the 
of the FA 


A substitute equivalent in viscosity and quality to Linotype 
oil X-24 can be found in standard 
motor oil. 


The bearings of the assembling elevator lever shaft should te 
lubricated with Linotype approved lubricant No. ° 


The second elevator guide (lower) should be lubricated with 
Linotype approved lubricant No. . 
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Assignment Covering 
‘Sheet No. 25 Units 268-271 


PRINTING: BUYIG, SELLING AND PRODUCING 


Printing opportunities exist for the young apprentice-compositor ~ 
‘who has mastered the trade. True to American ideas of free enterprise, 
he may decide to “go out on his own" and establish and operate his 
shop. 


The success or failure cf such a-business will depend upon your 
apility to price your work correctly. You must acquire the knowledge 
and skili necessary in estimating printing costs before advancing verv 
far as an employee, or before going into business for yourself. If 
you price your work too high, you will not get the necessary business. 
Pricing it too lcw, you ere doomed to failure. 


In this unit you will have the opportunity to study information 
relative to establishing and operating a print shop. Review this 
material with care. Double check your answers by talking to experiencec 
persons in your community. 

ASSignment: 


1. Read the reference listed below. 
2. &nSwer the questions which follow and turn in this assignment 
by ° 

References: 

I. Information Sheet No. 3, "Price Policy and Estimating.’ 
Questions: 

True—False 

Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "fT." If it is 
false, draw a circle around the letter "F." 


T F 1. A press may run only 50 tc 66 per cent of the time. 


T F 2. Every job must help pay for maintenarce and eventual replece- 
ment of equipment. 


T F 3. Cost of paper should include the cost of spoilage and unused 
remnants. 


T F 4, The cost of ink in a job does not include the cost of ink 
wasted ir cleaning presses, or otherwise. 


Bo) 
iz] 
ul 
td 


Idle time of workers is not figured into the costs of an 
individual printing job. 


T F 6. It is better to do something at any price than to do nothing 
at all. 
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13. 


14, 
15. 
16. 
17. 
18. 
19. 


24. 


132 
It is not necessary to provide. for a profit on every job. 


The margin of profit on most ache re! ie around 35 to 50 
per cent. 


Making accurate estimates is a major problem for every 
printer, but it 1S one which all euccesseur printers find 
themselves able to solve. 


Price cutting is-a good basis to use for securing business. 


Low prices have a tendency to increase the number of print 
Jobs. 


The lack of quality in your work, and promptness and reli- 
ability of service, cannot be offset by lower prices 


Too much emphasis on low prices may mark you as a cheap 
printer and actually lose business for you. 


The chief reason a large number of new printing establish- 
ments, fail each year is a lack of adequate equipment. 


-The safest approach to meeting competitive prices is through 
careful use of the cost system. 


The cost system furnishes the facts about your business 
which make remedial action relatively simple... 


I£ your competitor can seriously undersell you on certain 
classes of printing, it would be better for you to drop 
this phase of work rather than to take a loss on the jobs. 


One satisfactory way to arrive at printing prices and meet 
competition is to learn your competitor‘s prices and cut 
yours slightly. 


he published schedules of average printing costs are of - 
little value to most printers. ; 


_in order to assure that every item is taken into account 


in a printing job,. all estimates should be figured on an 
estimate sheet. 


The limitations on jobs that can be handled work a hardship 
on the small print shop owner. 


Labels, tags, and tickets cannot be produced economically 
in a small print shop. 


Printers who practice making estimates by the calculating 
method will find this sufficient. 


Experienced printers sometimes make gross errors with 
decimal places in figuring paper. 
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26. 


27. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 
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It is never considered good business to send a customer to 
another printer. 


When you honestiyv indicate to @ customer you are specialists 
in the type work about which he has inquired, this is @ 
better approach than orice. 


You are not apt to be successful at selling printing withoui 
knowing every Dhase of printing. 


Host printing jobs coming into the shop wiil have already 
been designed. 


Since the production manager in 2 print shop deals with 
jobs, men, and machines, little imaginetion and artistic 
talent is required to do his job successfully 


The production manager has many Getaiis tc check anc 
coordinate for every printing jo> in the shop. 


Every job that comes in does not reouire 2 oroductiom check 
sheet. 


A Gaily calendar should be maintained for every press and 
every other production unit, men, or machine, 


A common mistake in orinting shops is failure to provide 
enough spacing material, with constant less ef tize by 
compositors. 


Completed jobs should be Gistributed as scom as possible 
rather than held for possible rerum. 


It is the responsibility of the production manager to plan 
the work of the men and machines so that both may produce 
profitably. 


Work should be planned so that at least ome press is rollinc 
all the time 


Even though there is work to Go, it is soumd busimess to 
operate printing presses at moderate speeds to conserve on 
wear. 

Sloppy proofs usually indicete sloppy printers. 


If possible, color work should be held wumtil aftermeon when 
Other work is out of the way. 


Packaging work as secon as posSibie after it is completed 
often prevents its being soiled or damaged. 
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Combistion 


Directions: Fill im the bteme(s} im seach stetemert with the word(s) 
regoired to complete the semtemoe correctir. 


= 1. The criy soumd price aclicy for = scime shop is cme beset cu 
: CHATSING Dales 
on avery jen. 


: 


2. Fhe reel basis for estimating crintins was in wour sop is “he 


= . -~ - 


3. You mv aemalyze your costs eceinst = schedcle of printing retics 
published perictically by the 


4, Your calculated estimate of a mrimtin 
cnecked by making 2 amSie. 


which is best a@apred to the sermose of his perticutar jce. 


5. It is the duty of the preguction m=macer ic tremsiate the 
customer*’s into am atictactive, cractics!] mrinted 
jab. 


7. <A proot which makes a good impression om t == costomer will often 
forestall troublesane ° 


Directjioms: List the items celied for im sec sf the following seszte- 
ments. Select your emscers carefully. 


2. Factors which affect the placing of nrinting oréers and their 
orGer Of importance: are: 


iA} Se 
(3) (D} 


3. Three items suggested by the information sheet which may prohibit 
a shop from meeting competitive priccs: 


(A) 
(B) 
. (c) 


4. Three general factors which can enable a printer to buy at an 
advantage are: 


(a) (c) 
(B) 


Multiple-Choice 


Directions: Listed with each of the incomplete sentences which follow 
are Several responses, one of which will complete the statement and 


make it true. Indicate your choice by placing the appropriate letter 
in the blank on the left. 


—_... 1. The average small print shop owner prices his work (A) too 
low: (B) according to the customer's means; (C) too high; 
(D) slightly less than larger shops. 


—_._.. ‘2. A delivery receipt for 5000 copies of letterheads packed in 
ten packages of 500 each should be specified (A) Letterheads-- 
5000 tctal: (B) Letterheads--10 pkgs.: (C) Letterheads~- 
5000 total~--10 pkgs.; (DB) Letterheads-~lOpkgs.; 500 each. 
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Information 
Sheet No.. 3 


PRICE POLICY AND ESTIMATING* 


The success or failure of your-business will depend upon your 
ability to price your ‘work: correctly, If you price your work too high, 
you will not get, or at least will not hold, your necessary business. 
Pricing it too low, you are doomed to failure. 


Correct Pricing: — xample, the labor cost of a job includes not 
merely the time spent on it directly, but also the time spent getting 
ready for it and cleaning up after it, distributing type. etc.; more- 
Over the idle time of your workers must be paid out of the charges for 
work, The pres3 may run only 50 to 60 per cent. of the time, but the 
pressman must he paid for 100 per cent of his working day. 


The cost of paper 1s not merely the cost of the paper in the 
completed job, out inciudes the cost of spoilage and unused remnants . 
of quantities purchased. The cost of ink includes cost of ink wasted: 
in cleaning presses, or otherwise. Good management will hold all 
waste down to a minimun. 

. Your ‘equipment is constantly wearing out and becoming obsolete. 
Every job must help pay for its raintenance and eventual replacement. 
Type and spacing material must be constantly FORT enaPhed and each job 
must. nay its share toward this. : , 


asvsee you provide for a profit on every job you “Wiad: better be 
moe for someone else free from the risk of loss. 


The smal}, print shop owner is prone to price his work too low, 
partictlarly at times when work is hard to get. He usually reasons 
that a by thing is better than nothing. ‘. 


ae divficylty is that low prices ‘seldom actually create much 
printing business. But generally, there is just so much printing to - 
be dong at any particular time. Lower pricing may divert work from 
one print shop to another, but it won't anes two print jobs grow where 
one gréw before. 

i F . 

‘Ptinting orders are generally placed on the basis of quality, 
service, price, and personalities; probably in thai order of import ance. 
It is hecessary that you operate your shop efficiently enough that © 
you can charge reasonable prices; but unless the quality of your work 
and the promptness and reliability of your service meet competitive 
standards, low prices are unlikely to attract business. 


A little thought will indicate that price-cutting is not a very 
sound basis for securing business. The margin of profit in printing 
is narrow; 6 per cent on volume is considered excellent in the industry. 


= *Adapted from Establishing and Operating a Small Print Shop, U.S. 
Department of Commerce, U.S. Government Printing Office, Washington, 
D.C., 1947. 
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H * *“ 
Z On a $50 printing order, few customers are as much persuaded by @ $3 
g price reduction as they are by a consideration of the quality you may 
provide. Too much emphasis on price in seeking work may mark you as 
| a cheap printer, and actually lose more business for you than it gains. 


+ eee 


All of the weight of experience in the industry points unanimously 
to the conclusion that the only sound price policy for a print shop is 
One based on charging cost plus a fair profit on every job. A big 
Hs percentage of ail new printing busintsses fail within a year or two of 
ce their opening: failure to charage a@equate prices is the major cause 

: of their failures. 


There are many systems used in estimating; hut to be of practical 
value, they must be reinforced with a cost system which will enable yo: 
to check on your estimates and revise your system to make it corresponc 
with your actual costs. The cost systém is the real basis for your 
a estimating. The published schedules of average printing costs, which 
aeaee | ‘you will undoubtedly make use of, are practical only when modified to 
'£it your own special conditions. Often!it is possible to revise the 

book prices downward, and sometimes it’is necessary to revise them 
ae i upward. Your prices must be based on the actual costs in your plant, 
= | not someone else's. If you exhaust. every means possible to bring costs 
“S down, and find that on certain classes of printing your competitor can 
gl still seriously widersell you, you had better get out of that particule 
ave category of printing. Why do business at a loss? 


+6 a mee sees ee 


The right kind of a cost system turns the printer from a policy oi 
ruinous price-cutting to a constructive effort to cut costs. Your 
equipment may not be turning out work at a rate which permits profits 
at competitive rates, your production technigues may need improvement, 
or your overhead may be excessive. The Printing Industry of America 
publishes, periodically, a schedule of printing ratios against which 
you may analyze your costs. T.:e cost system furnishes the facts about 
your business; these available printing cost ratios show what the facts 
Fl about your business; these available printing cost ratios show what the 
facts are in other and successfully operated print shops. Remedial 
action becomes relatively simple when you are supplied with facts. 


4, = 
Ae + ome 6 


All estimates, large and small jobs included, should be systemat- 
ically prepared on a proper estimate sheet which will list every item 
to be taken into account. Omit nothing and carefully recheck your 
estimate after it is made. Watch your decimal places in figuring papex 
It is a good idea to make an additional check on every estimate by 
making a short cut estimate, independent of your calculated estimate. 

E If there is much variation in the results, recheck your figures. 


Specialization: Specialization in the printing industry calls for 
narrowing down the kinds of printing done to those that the shop is 
capable of doing well, promptly, and economically. Your specialities 
must lie in the field of small work. Other types cf work are barred 
to you because they are produced on highly specialized machinery at a 
cost so low that you are tmable to compete in their field without 

: a: identical machinery. Labels, tags, and tickets are examples of this 

a class. This limitation of scope is not a bad thing for you by any 
means. You must determine not only what kind of work you can do well 
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and economically, but the kind of*work you can de best and most eco- 
mically. Do not hesitate to- send*a customer to another printer if 
you know that he can serve the customer better than you in the partic- 
ular field involveG. By.doing so you will make a friend of the 
customer and the printer -alike. 


Selling and Buving 


Knowing Your Business: An experienced printer once said,- “You only 
have tc know three things to sell printing; one, all about printing; 
two, all about salesmanship; three, all about your customer's business." 
His analysis covered lots o£ territory, but was exceedingly sound. 

in order to sell printing, you must ‘know every ‘phase of printing. 


A piece of printing which is overelaborate, or overéxpensive, for 
the 30D in question is not good work, no matter how tricky-or interest- 
ing 1t may be. A primary responsibility of the printing salesman is ~ 
to assist the buyer in selecting the type of printing which is best 
adapted to the purpose of his particular job. 


Knowing Your Customer: Know your customcr and his business. This is 
commonplace advice <o salesmen, and is considered without question to 
be an essential. If you are -selling: hardware, you need only learn 
about the hardware business and you can talk to all of your. customers 
about their business problems with reasonable authority. But you are 
a printing salesman. Your customers are in every line of business in 
the world, and you cannot expect to know all about every business. 
“Then you advise a buyer about one of his printing jobs, you are getting 
into his »usiness, and you had better know as much about it as you’ 
can. The more you know about what the customer wants to accomplish 
with a piece of printing, why he is trying to accomplish it and how, 
the better service you will be able to- render. 


Buying: Prices for printing supplies arc generally standardized for 
any particular item, and there is little advantage in shopping around. 


But the following three general factors can enable a printer to buy 


to advantage: 


- (1) Quantity purchases. -- There are certain grades of paper and 
envelopes that can be bought cheaper in quantities. As long as you 
are certain that you will be able to use all of it, you should puichase 
such itens in the quantities which gain the best rate, subject only to 
your available storage space, and your cash or credit position. 

(2) Another possibility of advantageous buying for the small printer 
is in watching the price lists on seconds, or job lots. (3) Finally, 
to buy properly you should know exactly what grade of paper-and ink 
a job calls for. 


Considering the narrow margin:of profit in printing, it is obvious 
that the printer must have the most intimate and exact knowledge of costs 
and’ values of every commodity that enters into his finished product. — 


Production Management and Operations 


Erfective production management is vitally important to all print 
shops, regardless of size. Whether the proprietor of a small shop 
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undertakes these duties himself o¥ aysigns them to an assistant, he 
must see that they are carried out with great skill and efficiency. 


Duties of the Production Manager: It is the production manager‘s job 
‘to take the customer's copy or ideas and translate them into -n attrac- 
tive, practical, and effective printed job, at a cost that will make 
the job profitable to the shop. Occasionally, jobs have already been 
designed before they come to the plant. However, a great deal of the 
work coming into a shop is not in such good shape, and the production 
man must be able to handle whatever kind of copy is presented. 


The production man must make a mental review of all the ways a jok 


might be handled, select the most promising, and develop this into a 


general design. Usually the customer will be called upon to approve 
the initial design. After his approval has been secured, the working 
Layout must be prepared. The lay-out is the blueprint of the job. 

It must be accurate, or the job will not turn out as desired. It must 
be clear and simple, so that the work to be done can be accomplished 
without hesitation, or the necessity for constant questions from the 
compositor, 


Having passed from the design to the layout, the production 


inanager must assign the work for performance. Art work may be involved 


and engravings may be required. It is the production man‘s respon- 
sibility to have all of these details worked out at the correct time. 
The text and displey type must be set and everything assembled into 
the make-up of the forms. Again it is the production man's respon- 
Sibility to see that no errors slip by, and that the design has been 
adhered to in every respect. He is responsible for seeing that the 
paper and ink are on hand and that a press is available when the forms 
are ready to be printed. He must arrange that the bindery be ready to 
handle the work when the pressroom is through with it. He is respon- 
sible for the job being done on time. He must control the job at 
every point from the hour it is received until the time it is deliverec 


Coordination: Thus, it is his responsibility to coordinate the efforts 
of every man and every machine in the production department. 


Check Sheets: A production check sheet should be made out for every 
job that comes in. Then as the details are taken care of, the sheet 
is checked. It is thus possible at any moment to glance at a sheet 
and see if anything has been omitted. Similarly, a daily calendar 
should be maintained for every press and every other production unit, 
fran, OF machine. 


The Composing Room: The composing room of a small shop often fails to 
show a profit, although there is no good reason why it should not be as 


profitable as any other branch of the business. Operate your composing 
room efficiently and it will show a profit. 


Keep your furniture racks, lead, slug, and reglet cabinets well 
fonted up, and maintain at all times ample spacing materials. Distrib- 
ute completed jobs as soon as possible. The place for movable type is 


in the case, not tied up in standing jobs, waiting for possible rerun. 
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A proof which makes a gcod impression on the customer will often 
forestall troublesome changes anti criticism. The less allowance the 
customer has to make for the difference between the proof and the 
finished job, the better off you will be. Sloppy proofs are the trade- 
mark of sloppy printers. . 


Pressroom: The success of a print shop hinges on the ability of its 
presses to turn out quality work in volume. A competent pressman, 
working with a good press, can certainly achieve quality work. Good 
Management will enter into the matter of the volume produced. Necessary 
repairs can usually be made at convenient times and without the neces~ 
sity for a shut-down, interfering with operations. When running your 
presses, run them at near maximum speeds to assure maximum production. 


Plan your work so that at least one press is rolling all the time. 
If one press is turning out impressions for you while another is being 
set, or the pressman is making ready on it, the second press will, in 
turn, be in operation while the first one is being serviced. Keep 
long~ and short-run jobs running at the same time to avoid having more 
than one press idle at a time. 


Watch your order of colors in scheduling your presses. Start 
color work in the morning, if possible, when the presses have first 
been cleaned. All of this will sound pretty elementary and perhaps 
unnecessary to the pressman; but these are little points often over- 
looked in shops where they are well known. The small shop can’t 
afford to overlook anything. 


Bindery Operations: When setting up your bindery, the first considera- 
tion is to provide enough space. It is doubtful if there ever was a 
bindery that had enough room. If you @o not have sufficient space, 

the next best thing is to make the most effective use of what you have 
through good layout design and through good use of the layout. 


Shipping and Receiving: In a small shop it may appear absurd to 
describe the organization of a shipping department. It is quite likely 
that the functions of this so-called department may be divided among 
everyone in the plant. 


Even in well-operated printing plants, it is amazing how often 
the receipt of shipments is handled rather casually. As a small 
operator, you can't afford this. Paper and everything you buy is 
expensive. When it is received it must be carefully checked as to 
quantity and condition, then verified that it is what was ordered 
and is all alike. Suppliers can, and do, make mistakes. In your 
position you must know whether they have done so or not. 


Nothing creates a worse impression on a customer than a sloppily 
wrapped package. Nothing creates a better impression than a neatly 
wrapped, tied and labeled package. One of your most effective adver- 
tisements may be your shipping label on packages of printing that 
reach your customer’s hands, provided that the package and label are 
attractive and professional looking. See that work is packaged as 
quickly as possible after it is completed. It is not unusual for work 
to become soiled or damaged from lying around unprotected. 
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Deliver your work promptly: There is no sense in rushing to 


complete a job and then allowing it to lie around the plant for hours, 
undelivered, a 
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FOREWORD 


This course of study, consisting of an analysis of Sheet Metal- 
work, together with assignment sheets covering the related (occupa- 
tional) information to be taught by the school, has been prepared 
for teaching sheet metalwork on an individual basis in part-time 
cooperative occupational education programs. 


The original course of study for sheet metalwork was prepared 
by Mr. E. C. Minnick, Coordinator, Richmond, Missouri, while a grad- 
uate student in Industrial Education at the University of Missouri. 
Subsequent revisions were made by Dr. Charles R. Hill in 1952 and by 
Dr. Austin G. Loveless, in 1962, while Research Assistants in Indus- 
trial Education at the University of Missouri. The present revision 
was prepared by Mr. Tommy R. Koonce, Research Assistant in Indus- 
trial Education at the University of Missouri. 


We wish to acknowledge our indebtedness to Dr. H. H. London, 
Professor of Industrial Education at the University of Missouri, 
for the direction and administration of the Curriculum Materials 
Laboratory in which this material was prepared, and to Dr. James B. 
Karnes, Assistant Professor of Industrial Education at the Univer- 
sity of Missouri, who supervised the preparation of the material 
and edited the manuscript. Credit is due to Mr. B. W. Robinson, 
Assistant Commissioner of Education, Mr. Merton Wheeler, Director 
of Industrial Education, and to other staff members of the State 
Department of Education for their efforts in the development of the 
Industrial Education Curriculum Series of which this course of study 
is a part. 
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7 INTRODUCTION 


E In preparing this course of study, it has been assumed that the 
% attainment of occupational competency in any type of work involves 
three different, yet closely related, types of learning. They are: 


1,.:Mastery of the practical job skizls and procedures performed 
by the worker in the occupation. _ 


2. Comprehension of the technical and related information 
basic to an intelligent understanding and practice. of. 
the occupation. - cae 


+ Tm 


3. Development of those personal-social traits which, are 
- essentiai for tne successful worker. 


procedures--has been arranged in the analysis under the heading of 
- “Job Training.” -The second grouv of "learning units"--the technical 
Zl and-related information--has been arranged under the heading of 
"Related Information.": And, the third group--the personal-social . 
traits--has been listed under. “Personal Qualifications cf the Sheet 
Metal Norker” in the introductory section addressed to the-student. 


In a cooperative educational program it is necessary for both 

cooperating agencies, the school and the employer, to understand 
: clearly just what each -is to be responsible for in the training of the 
~ student-worker. Experience has shown that most of the practical job 
= Skills and procedures of an accupation can best be learned. through. 
Supervised work on the job. Experience has shown also that the school 
can best teach most.of the technical and related occupational infor- -~ 
mation needed by young student-workers. This division of respén- gee 
sibility has been,made in the arrangement of this course of Study: ~- 
that is, it is- expected that the stu@ent-worker will master the job. 
skills and procedures through practical: work on the job under the 
immediate supervision of the employer, :and that he will réceive 
: instruction in related occupational infermation in the school under 

a the direction of the eoorai nearer: Hs ; Lote 


q The first group of these “learning units"~+~the job skilis and 
| 
| 
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Skills and related information: are matters for decade instruc- 
: tion, but personal-social traits. are acquired onlv through practicing 
a them during the process of acquiring skiils and infgrmation ana in 
. one‘s daily conduct. Therefore, both the employer.and the schceoi, as 
i well as the home, must assume responsibility for developing in the 
: stndent-worker those habits, attitudes, and character. traits which are 
‘essential for success in his occupation and in. life. Both the 
employer and the school should be constantly ori the @lert to see that 
| the student--worker.places desirable interpretations on his experiences 


; and that he does not practice habits and exhibit ‘Character traits 
a detrimental te his success. 


| ae Since the coordinator‘'s class will be made up of fifteen or more 
oar students, each Giffering from the other significantly, studving a 
‘dozen or more occupations which differ markedly in their requirements, 
it follows that it will be impossible for him to teach, through the 
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group methcd, the occupational information which relates to the 
specific job of each student-worker. In order to be effective, this 
type of instruction must be individualized. There is, of course, some 
related information, such as occupational health and safety, workmen's 
compensation, wage hour laws, fair labor standards, unemployment com- 
pensation, and the Like, which is of common interest and concern to 
all student-workers and may be effectively taught by the group method. 
But if the coordinator is to make a reai contribution to the in- 
service vocational education of his students, he must devote a maj. 
portion of his classroom instruction to content which deals speci- 
fically with the work of each boy and girl enrolled. 


With this requirement in mind, and in order to facilitate indiv- 
idual instruction, the series of assignment sheets has been prepared. 
They contain certain record data as to number and range of units 
covered; introductory peragraphs designed to develop interest, explain 
the importance of the assignment, and to convey to the student what he 
is expected to learn; specific assignments including readings, learn- 
ing activities, and a series of objective-type questions designed 
to check his attainment. 


Obviously, it is desirable to teach the related information in 
the schocl at the time it will be used most advantageously on the job. 
This means that the two phases of the student-worker's training should 
parallel each other in a progressive manner. The coordinator will 
find the assignment sheets well-adapted_to this end. He can select 
from day to day the assianment which covers the units with which the 
student is workinc. With this arranoemént, the coordinator will he- 
come, during @ major portion of his classroom time, a supervising 
Study and helping teacher. 


In selecting reference books for the course, an effort wes made 
to restrict the number to only those including information considered 
to be most important for the sneet metal worker to know, and to those 
of recent publication. It is recommended that these materials be 
secured ones in the coordinator'’s classroom for ready use by the 
student 


Key answer sheets have been prepared to enable the coordinator to 
score quickly the cbjective tests which are a part of each assignment 
Sheet. These key sheets give the correct answer to the questions, as 
well as the reference and page on which each answer can be found. The 
key sheets shouid be kept in the coordinator’s possession... 


| 
J 


manufactured | from ‘sheet metal by stamping, die-forming, and other repe- 
titive - methods. However, the sneet metalworker is usually considered 


“operatives. 


TO THE STUDENT-WORKER oe 


The beginning of the sheet metal trade dates back to the early 
trade guilds of the Middle Ages, when the tinsmith was an important 
worker. He was the craftsman responsible for making and repairing of 
the knights‘ armor. As time went on and the manufacture of metals 
increased, new uses were introduced which created a greater need for 
sheet metalworkers, 

Persons engaged in the sheet metal trade vary pepe in the 
amount of training and skill required to do their respective’ ‘jobs. 
Some jobs are in semi-skilled factory occupations where articles are 


to be one: skilled in layout, fabrication, installation, or repairs 
sheet metal products, fixtures, or equipment. Although specialization 
in these areas is on the increase, it is highly desirable for the 
skilled worker to be proficient in all branches of the trade. — 


Opportunities in Sheet Metalwork 


Employment of sheet metalworkers during the 1960's is expected to 
increase rapidly. In addition to job openings arising from the growth 
of the trade, opportunities for new workers will result from the need 
to replace the experienced workers who will retire, or those trans- 
ferred to oe fields of work. 


A large increase in the employment of sheet metalworkers is 
expected mainly as a result of the anticipated large expansion in new 
residential, commercial, and industrial construction with permanently 
installed air-conditioning systems. 


The largest field for specis¥ization is in that of heating and 
air conuitioning. Others include roofing, design and layout work, and 
intricate cutting, Most of this work is done by skilled sheet metal- 
workers in contractors’ shops rather than by semi-skilled factory 


Wage rates establishéd through collective bargaining in the | 
principal cities of the United States average $4.50 an hour. This 
rate is usually: somewhat lower in the small towns and villages than in 
the large cities. Apprentice wages average about half the journeyman 
rate. The work week is usually forty hours. 


Those in the building trades may work only 9 or 10 months each 
year, because of the seasonal nature of construction. As a result, 
these workers frequently turn to maintenance and repair work during the 
off-season. 


Requirements for ‘Entry into Sheet Metalwork’ 


Entry into the sheet metal trade is usually accomplished through 
on-the-job training, such as that provided by the Cooperative 
Occupational Education program, or through apprenticeship. Apprentice- 
ships usually run for a period of four years. Each year they include 


7 
144 hours of related classroom instraction in such things as shearing, 
punching, rolling, bending, seaming, scidering, ang layout. Avpren- 
ticeshins may be shortened somewhat for persoms who have hed certein 
vocational courses. 


High school courses particulariv heipiui to one piamming to enter 
the sheet metal trade include industrial arts shop and Grewing courses, 
mathematics, physics, chemistry, economics, and English. 


Although no license is required to work in the sneect metal trade, 
one is generally required to join a2 mmiion in the lerger cities. 


The beginner should be aware of the working com@itions he will be 
exposed to in this trade. Forming and shaping overetionms are noisy. 
Occasionally installation or repair work mist be dome im 3 cremped 
position. Gther inconveniences may be encountered due toe imclement 
weather, since installation and repair work are frequently done out- 
side. Cuts and burns are not uncommon. Falis =ron ledders end 
scaffolding used for installation purposes my resuit im serious 
injuries. Even thouch these inconveniences are apparent, persoms in- 
terested in shop work and drawing will find tmat sheet metalwork oro- 
vides a chalience and an onpportmity to earn good tages, While per 
forming a useful service. 


Personal Qualifications for the Sheet Metaiworker 

Desirable personality traits are of extreme importamce for suc- 
cess in life. ‘They are the factors on which one is most largely 
judged when meeting people and when attempting to scowre a job; they 
are aiso vitally important im holding @ icb. Im fact, Studies reveal 
that the chief cause for 99 ver cent of the discharqes is due to the 
lack of desirable personel-sociali traits, while omliy 10 per cent is 
Gue to lack of job skills. t must be noted, however, that without 
job skilis one would find it exceedingly difficult to become employed. 
Personai~sccial traits can be imorcved cniy through conscientious 
effort, when one knows whet to improve, how to improve and why 
improvement is aGvisable. Among the personai-sccial traits of chie= 
importance to the sheet metaiworker are the follorinc: 


Carefuliness-~Conserve tools, eCuipment, and materials. 
Cooperativeness~-Works harmoniously with others. 
Courtesy--Respects other's cpinicns, interests, and desires. 
Dependability—--Performs as aqreec. 

Health--Cbserves habits that promote vitality end vigor. 


Initiative--Ability to see what needs to be dome and dees it without 
constent supervision sr proédinc. 


Promptness--Seldom tardy or absent from his responsibilities. 


Self-Control—-Maintains 2 pleasant Gisposition and keeps under 
control. 


Voice--Uses good English-and spesks in a pleasant manner. 
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Broce, Leroy F. and Meyer, Teo A., Sheet Metei Shoo Prectice, 
Americen Technical Society Chicago, 1555, $5.30. 

Hew York State Educstion Demarimert, Send Precesses (Sheet Metal 
Series}, Delmer Publishers, Inc., Alberny, New York, 1646, $2.32. 


New York State Educeticon Denarimsctt, Ms=suremer?t era Teawout (Sheet 
Mstsl Series), Delmar Publishers, Inc., 2tbhery, New York, 1956, 
$2.12.2 


Deugnerty, James S. and Robert HE. Powell, Sheet Wete? Petter 
Dratting and Shop Problems, Chas. 2, Semmste fo, inc., Peoria 
Tilimois, 1961, cloth $5.84, maner $3.29.7 


New York State Education Leneriment, Sheet Wet? Wettemetics, 
Deinar Publishers, Imc., Alhemy, New York, 3568, s4.00.* 


Smith, Robert E., Sheet Metal Work, Mceicht and Mchricht 
Publishing Company, Bloomimgten, Fidinois, 1963, $2.60.* 


New York State Education Deperimemt, Mechine Processes (Sheet 
Metal Series), Delmar Publishers, Imc., 2itery, New Yor, 
1346, $2.12. 


Reberiein, Joseph J., Eriamcpistion Siori-cct EP=vouts, Ye 
Bruce Publishing Company, Milweukes, 1955, $2.35. 
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ANALYSIS OF SHEET METAL, MORK 


JOB TRAINING: What The Assion. . RELATED INFORMATION: 
Worker Should Be Able No. What fhe Worker Should 
To Do Know 


Sheet Metal Materials 


ae er nee eee 


1. Plan jobs 
2. Make bills of mat- 1 2. Manufacture of sheet 
erial metal 
3. Select stock for 1 3. Properties and spec- 
iobs ; ifications of sheet 
metal 
4, Description and use 
of metal gages 
Safe Practices 
9. Prevent accidents 2 5. Employer safety con- 
in shop siderations 
6. Extinguish fires 2 7. Employee safety con- 
siderations 
8. Administer first aid 2 8. Accident reporting 
G. Report accidents 
Hand Processes 
10. Select, tighten, 3 10. Types, parts, and uses 
and loosen threaded . Of Screw trivers 
fasteners , 
ll. Sharpen tools 3 12. Hammers vsed in sheet 


metal work 
13. Fasten handles to , 
hammer heads 


14. Hold work in clamp- 3 14. Clamping devices used 
ing devices in sheet metal work 

15. Bend metal with 3 15. Types and uses of 
pliers pliers 

16. Cut wire 

17. Transfer patterns 3 17. Types of patterns and 


their uses 

18. Methods of transfer- 
ring patterns 

19. Types and use¢es of 
bench plates 

20. Sheet metal stakes and 

their uses 

Trvpes and uses of hand 


20. Form sheet metal by 
hand 

21. Cut sheet metal with 
hand snips snips 

22. Rough and finish 22. Descviption, care and 
file use of files 
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JOB TRAINING _ . Assign. RELATED INFORMATION 
No. 


23, Clean files © ; a 
24. Cut metal with chisel 4 . 24. Types, care, and uses 
of chisels 


Ae. es: soldering 


; 3 25. ‘Punch holes 4° '25. ‘Punches used in sheet 
‘ metal work 
BO: 26. Drill holes’ — 4 26. Twist drill parts and 
F sizes. . 
4 27. Description of hand 
7 . and breast drills 
| 28. Cut metal with hack 4 28. Types of hack saw blades: 
| a: _ saw and frames 
i j 29. poe grooved seams 5 29. Kinds of sheet metal : 
zi seams and hems, their 
| ae specifications and 
| aaa 3 uses. . 
| Za 30. Make dovetailed | 5 30. Tools used in. forming 
- 3 seams v Y ' seams and hems 
7 . 31. Flange edges : co. ae uae : 
4 32. Set rivets 5 32. Description, specifica- 
| r | - . tions, and uses of 
_— | rivets 
— | 5 33. Tools used in riveting 
| Z- 5 34.. Selection and ererseg 
. | a ea .. .0f rivets. 
: 35. Make tee-joints 5 * 
- 36. Wire edges’ 5 36. Types and sizes of wire 
‘a . ; used in sheet métal 
fp | shops - 
: | 37. Make single seams es 
P| 38. Make double seams 
im 39. Make Pittsburgh locks 
at °: 40. Foxge and file sold- 6  ‘° 40. Factors in selecting 
- |  . -, ering coppers a: soldering coppers 
41, Light’and adjust sol- 6° ° 41. Heating devices used 
: ' ' dering copper heating ‘in soldering . 
. | ' devices ; 
: | 42. Tin soldering coppers 6 42. Characteristics and 
Ff ° use of sal ammoniac 
| ee, 6 ° 43, Nature and use of rosin 
. 44, Soldér seams 6 44. Composition and char- 
aa oa ee acteristics of soft 
FC 2 7 solders 
. oS ne 6 45.. Soldering fluxes 
. | —_ . - 7G 46. Dipping solutions used 
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ane 


JOB TAINING ASSiGan RELATES IRFORMATION 


NG. 
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Machine Processes 


wos 


47. Porm sheet metal 7 47, Description and use 
with bar folders of sheet metal 


forming machines 
453. Form sheet metai 
with hand brakes 
¥ 49. Form sheet metal 
with roil forming 
machines 
| : 50. Form beads with 
| ~~ beading machines 
= 1. Crimp sheet metal 
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52. Turn edges on sheet 
metal with turning 
machine 

53. Burr edges with 
burring machine 


i 
54. Cut sheet metal with & 54. Hachines used for 
squaring shears -- cutting and bering 


sheet metal 
55. Cut sheet metal vith 
circle-cutting m- 
chine 
56. Drill holes 
, 57. Dress grinding 8 57. Characteristics and 
| : wheels uses of grinding 
na wheels 
| 58. Clean, oil, and ad—- 
3 just sheet metal 
| ae machines 


Sheet Metal Mathematics 


S 59. Methods for adding, 
subtracting, mul~ 
tiplying, and divid- 
ing fractions 
S 60. Methods for adding, 
: subtracting, mul- 
tipiving, and divid- 
ing decimals 
pe 61. Conversion of frac- 
tions and decimals 
Linear measurement 
63. Types, construction, 
and measurement of 
geometric figures 
10 64. Hethods for computing 
perimeter 


19 WD 
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= : volume 
5 ae a 43 10 :67. Types and uses of 
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vie Ee. : 2 ‘graphs . 
ee a 1l 68. Sheet metal layout 
rs _ se - formulas 
ry RSS. ae ee Ae. ee - Qi 69. Mechods for computing 


oi Se 2. the speed of rotating 
eo ee cylinders 
ae, ae oe - Jl | 70. Methods of solving 
ie sa? - eQuations 
Oot ie Re WAS <> " Ul 71.. Solving unknowns by 
eo ee es proportion 
ll 72. «Trigonometry edolaae” es 
7, and uses 4 
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JOB TRAINTNG $“TAsSign. RELATED INFORMATION 
‘ "" Mo. 
. - +. ° 40 65. Methods for computing 
. : se sae 
pia Sk 16 66. Methods for computing 


Leyout 


73. Measure with scales 12. 73. "Sheet aiseat measuring 
os ~ ' and layout tools : 
74. Measure With circum - : 
- zérence rules 
75. Measure angles 
-75. ‘Measure with micro- sy a: 
meter calipers *  @ # i ee *. 
77. Layout straight Pas 7 
fines . ; ” 
78. Layout angles is = Py or 
7" 39. park points with —  -* fe ee CG : 
- price’ punch and cen- vs a ; ‘ee 
_ter punch . pt oe os 
SO. Layout parallel lines a ag 
81. Layout arcs and Re 
. cireies* . ; 
.82. Layont curved lines . Bak te : 
gt tae. 7s. 13 83. Principles of ortho- «x 
; ; graphic projection ; 
G4. Layout square jobs 13 .. 84. Simple layout proced- 
ss ot ures - . 
85. Layout rectangular : oa 
- jobs ; ! 
36. Layout boxes 
87. Layout circular jops 
88. Layout semicircular 
jobs ; 
89. Layout square or rece 
tangular Soe 
seas 14 90. ‘Specifications and uses 


of seams and hems 
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JOB TRAINING 


113. 


Layout 


Layout 
Layout 
Layout 
Layout 
Layout 
seams 

Layout 
seams 

Layout 
seams 

Layout 
Layout 
Layout 
Layout 


HO . 
single hens 14 


double hems 
wired edges 
lap seams 
¢rooved seams 
dovetailed 


burred bottom 
set-in bottom 
Single seams 
double seams 


Pittsburgh locks 
square and 15 


rectangular jobs cut 
off at an angle 


Layout 


cylindrical jops 


eut off at an angle 


Layout 
joints 
Layout 
joints 
Layout 
Layout 
Layout 


Layout 
jobs 


straight tee- 
inclined tee- 
@lbows 


cornices 
cone-shaped jobs 16 


pyramid~snaped 


Assign. 


Layout cone-shaped jobs 
cut off at an angle 
Layout pyramid-shaped 
jobs cut off at an angle 
Rayout jobs consisting 
of cones that intersect 
with cylinders 

Layout scalene cones bv 
radial line development 


RELATED INFORMATION 


91. 


162. 


108. 


Wotches, their specifi-~ 
cations and use 


Principles and appli- 
cation of parallel line 
development 


Principles and appli- 
cation of radial line 
development 
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JOB TRAINING Assign. RELATED INFORMATION 
114.° Layout scalene cones 17 114. Principles and appli- 
by triangulation . cation of triangula- 
nn tion 
-115. Layout twisted scuare 
. pipes 
116. Layout square-to~- 
round transition pieces 
117. Layout straight- sided 
reduced pipes 
118. Layout offset for round 
pipes 
119. Layout elbow for round 
pipes S 
129. Layout square~to-round = 
elbows 
121. Layout transforming 
cvee- joint 
122. Layout Y branches 
Sheet Metal Business 
18 ° 123. Business entry consid- 
: . erations 

18 124. Considerations inyvoelv~- 
ed in locating a 
business 

18 125. a Saya investment 
proble " 

18 .126. “Husinces organization, . 
requlations, and insur- 
ance 

18 127. Shop building, layovt, 

' and equipment consider- 
ation . 
128. Prepare and maintain 
shop for efficient use 7 
129. Attract customers and 18 129. Business promotional 
maintain customer activities. and ideas 
satisfaction _ 
130. ‘Make sales toe. 7% 
i131. Quote prices 18 - 131. Factors to be consid- 
. ered in determining 
‘a prices : . 
132.° Extend credit ‘and 18 132. Credits and ‘collections 
collect accounts 
18 133. Financing a sheet 


metal business 


' 
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Assignment ; . Covering 
Sheet No. 1 : Units 2-4 


SHEET METAL FABRICATING MATERIALS 


The success ©£ failure of a particular job does not depend 
entirely upon the manual skills possessed by the workman, Other fac- 
tors must be considered. Among them is the nature of the material it~ 
self. If the material specified for a job will not stand up under the 
conditions it is exposed to, expert workmanship is wasted, 


Probably the chief factor to consider in attempting to make an 
intelligent choice of material for a job is its ultimate use, In some 
cases appearance will be the main determinant, in others it may be 
corresion~resistant qualities or ease of fabrication. The important 
thing is to weigh all the advantages and disadvantages of a particular 
metal against those of others, and then make the final choice in light 
of these comparisons. 


You are expected to become acquainted with the basic fabricating 
materials used in the sheet metal trade while completing this assign- 
ment, This acquaintance should include knowledge of these materials' 
outstanding characteristics and uses, as well as the specifications 
related to them. Additional reading is assigned concerning processes 
involved in the manufacture of sheet metal fabricating materials. 


Assignment: 


1. Read the references listed below. 
2. (a) Send a postcard to the address below requesting a 
free copy of the handbook, The Pocket Reference Book. 
Carnegie~-Illinois Steel Corporation 
Carnegie Building, 434 Fifth Avenue 
Pittsburgh, Pennsylvania 
(b) Gather and prepare sample pieces of various types of 
sheet stock used in the sheet metal trade. Cut sample 
pieces 3" x 5" in size, Note each material's main users 
and characteristics on a 3" x 5" card that is to be 
glued to the back of each sample. 


3. After completing items —~ and 2, answer the questions below 
and turn in this assignment by e 


References: 


A. Bruce and Meyer, Sheet Metal Shop Practice, pp. 40-55 
B. New York, Hand Processes, pp. 1-7, 121-122. 
F. Smith, Sheet Metal Work, pp. 10-22. 
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Questions: 


Directions: 


The following statements are either true or false. I£ 


the statement is true, draw a circle around tne letter "“f." If it is 
false, Graw a circle around the letter “*F." 


T 


Tt 


+3 


F 


F 


i. 
2. 


3% 


is. 


19. 
20. 


bign-carbon steel is herder than low-carbon steel. 
{The base weight of tin plate varies with its thickness. 


Biack iron sheets are available in standard widths ranging 
from 2 to 3 feet... 


An IC coating on tin plate is heavier than a 5X coating. 


C nnd 


The price for wire and rod is besed upon a fixed rate per 
pound. . 


Galvanized iron is easier to work than black iron. 


Galvanized wire should generally be ased for wired edges 
on galvanized jobs. 


Terne plate is used extensively for food containers because _ 


cof its corrosion=-resistant Qualities. 


a 


Tin plate is made from sheets of iron Or steel that have 
been coated with tin. 


Iron and steel stock snould be kept in a ary place | to 
seduce its tendency to corrode. 


When ordering wire, it is recommended that the diameter be 
expressed in terms of a gage number... 


There would be more 1S-gace black iron sheets in a bundle 
than there would be in a bundie of 32-cege black iron. 


' Bard drawn, rather. than anneaied, steel wire is the tyne 


generally used in the sheet metal trade. 


The base plate of: galvanized iron will corrode if the 
coating comes off. io 8 - 


Biooms are rolled from ingots. 
Coated wire is generally used for jobs made of black iron. 


Jobs made from uncoatec sheet steel should ordinarily be 
painted. 


Galvanized iron runs Slightly thicker than the ccrresponding 
cages of biack iron. 


Wire is usually less expensive than rod. 


Terne plate has a brighter finish than coke tin plate. 


weld hatte! 
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Directions: Fiil in the blank (s) in each statement with the word (s) 
required to complete the sentence correctly. i 


1. 


ae 


13. 


14. 


15. 


hidgher amounts. 


fhe "32° of the figures "32 x 26 x 96" which appear on the top 


sheet of a bundle of biact iron refers to the metal's “ a 


More care is required in working gelvanized iron than black iron 
because the brittle coating is apt to 


The cost of galvanized iron is determined at a fixed rate per 


The tocl used to measure the thickness of sheet metal is called 
2 “ } : 


Biack plates coated with a mixture of lead and “tin are cziled 
Dia te 2 ~ a 


Tin Dbiate is a thin sheet of : coated. on both sides 
with pure tin. -- ye al * 


~ ae 
a 


Round stock obtained in coils is usually called. _ foes 


The primary use of limestone in the minnfacture of -iron and 
steel is to remove : . . : 


Tin plate mde with a coating weighing” less than two pounds per 
case is calied tin plate. . 


Round stock obtained in straight lengths is usually called 


- 


Galvanized iron is coated with molten ~* : 


The heating device used in producing pig iron Erom iron ore is 
called & furnace. 

The finish of sheet and strip steel usually requires no further 
treatment, when the rolling process is used. 

Band iron and angle iron are made from ee carbon 
steel 2 - 


Sheet steel that has a thickness of - or over is 
called a nlete. 


Wire is made by Grawing rod through a series of consecutively 
smaller holes in plates — are called . 


Grades of iron or steel with ‘relatively few impurities have 
tendency to corrode than those grades with 
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18, A sheet of 18-gage gaivanized iron is _- -: than a 
sheet or e27cage tin Breer, 


-~. 


19, Black iron sheets come in bundles weighing approximately 
POuNGS: 


20. Sheet metal similar to galvanized iron.but with a dull finish of 


zinc, and does not crack or peel is known as 
iron. 


21 fhe price charged for black iron is fixed at so mucha... = 


22, The substance that remains after baking coal in ovens to remove 
its volatile substances is called 7 co 


23. The coating-on the better grades of galvanized iron is less apt 
to than that on the poorer grades, 


. From the open hearth furnace the molten steel-is pouréd into 


e 


25. The process that softens the metal and releases ‘strains caused 
by rolling is called 
26. Congress adopted the as 
Gage in 1893 as the standard gage for measuring 
the thickness-of iron and steel sheets, 


27. The two methods used to plate steel with tin are 
and ‘ : a ee 


28. Sheet steel that has a light coating of tin is referred to as 
; those with-a heavy coating as tin 
plates, 


22. The greater proportion of tin plate is of the. 
variety and is used primarily in the manufacture of 


=e 7 ° 


30. Steel wire may be purchased in gage sizes from to 


Multiple-Choice 


ixrections: In the space at the left of each seatiaent: write the 
letter of the item which will Becvide the eerreet ‘answer to compicte 
the statement. a 5 


1. Black iron sheets are available in standard lengths ranging 
in feet from (A) 4 to 6;. (B) 6 to 8: (Cc) 8 to 10: (D) 10 to 
2s ‘ : a 


1 
2. Tre uncoated sheets rolied fram iron or a low-carbon steel 
are referred to by the shest metalworker as (A} sheet 
teeli; (8) sheet iron; (C} black iron: (D) sheet metal. 


3. Tin plete mde Wit a costing weiaching between 7 and 14 
pounds per case is caiise {a} ooke £2: plate: (8) charcoal 
tin plate; ({C} dairy plate; {5} terne plate. 


4, The unit of measurement for 112-24 x 23-inch sheets of tin 
plate is called {=} corbie box. (3B) cease: (C} hase box: 
{D) base weicht. 


Directions: Read Statements listed aeiphabsticaliy im the right hand 
coOlum, and match them with the eaporopriate iten by placing the letters 
from the right hand listing in the space vrovited adjacent to the 
numbers in the left hand colum. 


a 


i. strength B. ability of uttal to be stretcxd 
withost bros Xing - 
2. ductility B. sbility of metel te resist pene- 
tration, weer oF cutting action 
3. wmalleability C. cacses setei toe hecome herder 
and more brittle 
&. hardness DB. ability of metal te resist hica 
Shock insect 
5. toughness Be ability of metal to held Loads 
wathout breaking 
6. brittieness FE. anand ele oo metal to Fumes, 
wetter, acids, aaa MMSt air 
7. coid-work G. shetters pee 
BH. etal can be rolled, TOrged. © 
iad §. corresion heimered without crecking 
ZI. ability of mete i to retminm its 


orici=al sree 
J. aniiity of metal to resist 
tearing ar shesring 


ti 
i 
Ae 


Directions: List the items celicd for in seach of the following. 
Select your answers ceretuily. 


1. List the reasons for gaivanizing sheet steel. 


| 
| 
| 


(zB) 


2. List the metals that are genereliv used to coat irom and steel 
an order to protect their surfaces irom corrosion. 


{A} (c) 


(3) (>) 
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HAZARDS AND SHC? PRACTICES 


Your chances for being injured are greater than you realize! Did 
you know that some statisticians estimate that industrial workers ave- 
rage nearly five injuries each year? Moreover, it is claimed that eac 
year one out of every six industrial workers will have one lost-time 
accident, and one out of every 780 persons involved in an accident wi? 
be fatally injured, What will be your record in regard to these fig- 
ures at the end of the next year? 


Fortunately, there is something we can do about accidents. The 
National Safety Council reports that improper attitudes and lack of 
skill and Knowledge are the chief causes of personal accidents, By 
following certain precautions and suggestions you can help to reduce 
the annual ioss of nearly one billion dollars that is incurred throug} 
lost wages, medical treatment, and insurance expenses, 


In this assignment you will have an opportunity to learn some of 
the ways of avoiding accidents through the proper use of tools and 
eguipment. Suggestions will also be given on how to cope with 
certain hazards that may arise in the shop. 


Assignment : 


1. Read the references listed below. 
2. Prepare a list of things you would look. for if you 
were to make a safety inspection of a sheet metal shop. 
3. After completing items 1 and 2, answer the questions 
below and turn in this assignment by ° 


References: 


F. Smith, Sheet Metal Work, pp 9-10. 
I. Information Sheets Now1, Na...2 and No.3. (this manue:), 


Questions: 

True-False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 


false, draw a circle around the letter "F." 


TF $4. Small metas parts should not be placed in one's mouth 
because of the’ chance for infection. 


T F 2. The gas should be turned on before striking a match when 
lighting a gas furnace, 


ye aa ae et PR ee Pm ~ nner 


F 3. In order to prevent burns from soldering coppers, it is good 
practice to always assume that they are hot. 


* at fT F 4. A person with long hair should wear some kind of hat or cap 
|| to keep the hair from being caught in moving me Chenery 


ae fT F 5. Most acciderts involving squaring shears occur when one persm 
aE handles the material and the other operates the foot 
me treadie. - 

* T F 6. tfo0ose neckties ‘and open sleeve cuffs are frequently 

E | , responsible for accidents in the shop. . , 


T F 7. The soda-acid type of fire ‘extinguisher is recommended for 
use on class “B" fires (ols, greases, and paints) . 


: T F 8. Carbon dioxide type fire extinguishers are used to 

| - extinguish class "B" fires (oils, SESE RCS: and paints) and 
= “ce (live electrical equipment) . soins 

-T PF 9. Rings worn on fingers freqtiently. cause shop acexeenets 


a T F 10. Fire ‘extinguishers are - recommended ‘for extinguishing 
a clothing fixes. 


T F121. One should avoid breathing the fumes that. are given ‘off 
when tinning a copper on a salamnconiac block.-: a 


T F 12. A tool witha qaeneconed end is apt to chip. 
T F 13. It is good shop practice to hold parts to be ground or 


puffed with a cloth in order to prevent the ees from 
being burned. 


~ # fT F 14. The first thing to do in the. case of a major accident is 
3 ‘to render first aid treatment.’ 


T F 15. A person may be seriously injured from a blast of air that 
is under high pressure. 


T F 16. Regular shov-safety inspections wil* help Seaude the 
eccucrence o£ aecidents. 


BE a aA Fae a paceny 
Leen OR eee 2 eee crm oe mete ot ~ 


T PF 17.. Class "A" fires (wood, ‘rubbish, textiles, etc.) should be 
eptinguishes with the dry-powder type of fire extinguisher. 


Fie So egtaree 
a rem en meneame ere em eae 


.@ P18. Ifa. tool needed for a ‘job is not available, one should use 
the best substitute handy to' get the job done. 


of the ‘accidents. that, occur in the shop. 


fT. F 20. When two workers operate a slip roll forming machine together, 
the likelihood for accidents decreases. 


| 
| 
| 
| 
i T F 19. Individual lack of precaution is the chief cause for most 
| 


nm 
eran 


a = Fee, DL ES Ten ee 


21. Scrap material should be placed in suitable containers to 
avoid cluttering up floor space. 


22. Acid shouid alweys be added to water when making an acid 
solution. 


23. The work should be held on the ton vart of the wheel when 
buffing. 


24. The face of a sheet metal stare should not be strack 
‘directly with a steel-face hammer. 


25. Every shop should have first-aid supplies aveilebie ana 
Someone trained to administer First. aid. 


26. Iz a person receives a seconé or third degree burn, he 
should. Pe. taken tc a physician immediately. 


ge 


27. Winking: as. a: “ag0a way. to-z emove foreign particles from one's 
eye. 


28. Concentrated acid that ‘comes: in contact with Skin wilt ” 
“cause burns. 


= ~ ~e -- ~ 
o 


293. The danger -O£ éléctxtical ‘shocks = reduced when 
connect ene electrical appliances by not touching any bipes. 


> oo ee te . + 


30. Acia will.eat holes in clothing. | 7 


31. Tt is good. -praétics to stand Girectiv in front of a grinder 
or buffer when SuEneng on the. power 


- 


32. Wo matter how “slight a cut Or bruise may appear, first aid 
shoule aie ye.. be svoplied. 


33. The soda-acid type of fire extinguisher is recommended for 
use on class Oe ‘tires (hive electrical equipment) . 
.*) 
34. lass mpi fires (wd0a; tubbish, tesetians <2.) are 
extinguished with. eittier the foam or seds-acid type of fire 
extinguisher. 


a 


~~. 


Compietzion 


Directions; Fill in the blank(s} in each statement with the word(s} 
required to complete the sentence correctly. 


be 


a 
2 
4. 


Removal of coats or sweaters while working in the shop will help 
to reduce the danger of catching 


vee er 


Large sneets of metal should be carried on . 


e 


Oily rags should be stored in closed __ containers. 


The best way for a person to extinguish the flares when his 
clothes have caught fire is to roli up ina _ 


te 


ps ago urw evar we eh eb Ae TN ag A A LAL DRE SISA SEES ree ers See toe a 


Pie Bert ye 


Chisels with wooden handles shovid be driven with a . 


ete, 


6. Steel~face hammers should noc be struck aes each other because 
they may . 


7 
(Pare ? 


%. When drilling noles in metal it is sometimes neces ae to use a 
or to hold the materia 


S. When the tcois ahd: machines in a shop ace used ky several people, 
you should wash your hands _* and - ; 
work te “keep from spreading Oh: : < 


= 


$. A person who has a tow accident record may be classified as 
habitually “"-- : ‘ <0 ‘ 


Ca 


a gee a NTO — 
and : ee on 
! - . : - zs ; 
iG, The safe way is the. : ; 2 :; wey to use a tool 


or machine . 


ii. he chance for back injuries is less if. the knees: ‘are = 
when lifting a heavy ob jest, _ 


i2, In order to keep one’s fingess from being smashed wher cutting’ 
sheet metal, they should He Rept ORE “ok. ~the Space between the 
zi ae ei snip’ S - a 


13. When carrying edge tocis, the cutting edges sijoula point toward 


- 


tne - - Se ; a : be ar Z: 
: . > . : 
= : a 
i4. All grinding should be done on the .. J of cn 
grinding Wheels.” . a a ee 


15. Of aii the aecidents that occur “En a aghedk: sues and industrial 
eel appreximately os . Pee. ‘eent axe. caused by human 
carelessnéss e> ae es an 


? 
te 


; 


- 


fe ié. There is less dan nyer Of shop apron. gtwings getting caught in 

Js machine 2az eS af they axe tied an Ee sate ‘ 

a - oF “eos rs nen 
- 17. Hand injuries way be ‘seguced: hen ending lax ge sheets of metal 
f= by using _ nee: 2F- pags, OF WOO UY. eee 
a 18. The Siioes of. electrical. — may, be xredueed when connecting 
— electrical appliances sf exe's Banas and feet. are ° 

iS. O11 or we tek ‘thet nas” Been. spilled on the £10 or should he 
cleaned up imsiediately, 3 Eo. milevert ~ nie Site hazards, 


2G. When a cold ni ig used Fox. VeUbbing. or. -oiading, ee 
Should be worn... : 2° 


ae 
"6 


4i. im order te reduce napa 3 ing aries, files © Sn@uld be firnighed with 


* 


22. Burrs should be removed from the édges pf skeet methi with 2 


+ 
. 


‘ > Dera bre ah etd aa 
; ‘ . ry a, 
; ‘ 
Sher, ae 
we ee Mes tide, SURES 8. 
RES SELENA nitty NHS eae 
eet AERO E EAL teenasiesin cant ee 
. 


4a . 
NAC Re TURE ee ET ERT Re ITT rere te WRLC OTN tered Cet NN ere trae OMA E Neca e ep rate i ment pray wtneinr eer nce: eg UT eS ee 


25 
23. Stairways should be adequately Lighted and kept 
of all materieis. 


— 


24. A person should never use = coig chisel that has a 


head. 
25. A person should never tern or start a. machine without first making 
sure ali safety appliances are in : and 
Listing 


Directions: List the items called for in each.of thé following. ‘: ° 
Select your answers carefully. Oe 


1. List two cases where speed is essenti@l in acministering first aid 


{A} iB} 


t aumadnt 


Ne 
i] 


List four precautions that should he followed before connecting 
any electrical appliance. 


{A} 
(B) 
{c} | = 
(D) a. 


~— 


An 


3. List the things that must be consideréd in order to keep from 
being hurt in the shop. 


{B) 


{Cc} 5 


a 


Ratchet cnecenetnshe eas Pad deat deal ose ton obese, se tine Drab anata Da AAP igi ak shah McLane na LCT DLE asa NRL SK 2 kad Ne NR CAPES SANE Sn Neneh eed MPALLOAASVALN AOD NLA DRATE SO NAMA fd Sedan rata LARA AAS, TAME APSA AS IRIE 


oe ee een es 


; 
ae aed atti | 
vam cone ues etaey eres a nee phate cone Se ARE NRE ty SO Hemet Re  Sg ir saint Atnart 
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FIRE EXTINGUISHERS 


Fire is a danger that must be constantly guarded against. Good 
housekeeping and habits of work will serve as important deterrents, 
but they will not eliminate the chance of fire occurring. Therefore, 


the know-how of what to do in the case of fire must be clearly under~ 
stood. 


Fire extinguishers can well be worth their weight in gold during 
the first few minutes after a fire starts and the time the fire trucks 
arrive, Since different types of extinguishers are used for different 
classes of fires, it is important to know the types of extinguishers 


that may be use@ on a particular class of.fire. For example, the use 


of an extinguishing agent that con@ucts electricity on a fire in live 
electrical equipment is apt to produce fatal results. Directions . 
concerning the use, precautions, charging, and inspection are usually 
shown on the front of the extinguisher. 


The chart shown below summarizes the types of extinguishers that 


are suitable for extinguishing various classes of fire. 


_ Fire Extinguisher Chart 


Anti- Soda 
Freeze | and | 
' ¢ | Acid 


Class "A", 
jFires (#cod 
rubbish, x | 
lifextiles, 

etc.) 


Class "3B" 
§ Fires { Sils,. 
Greases, 

‘and ints) 


‘tClass "Cc" 
Fires (Live 


! : { 
electrical | x | - x 
equipment) i ; 1 ; : 


i 
{ 
| 


te 


} 
1 
j 


27A 


Information Covering 
Sheet No. 2 Units 5-8 


FIRST AID 


The primary purpose of school or industrial plant first aid is t« 
give prompt treatment to all who suffer injury while at school or 
work. Every other consideration is secondary to this. First aid is 
the immediate and temporary care administered to the victim of a 
serious accident or sudden iliness until the services of a doctor can 
be obtained, Often an accident victim is hurt rather than helped by 
persons who want to do something but have not had adequate training: 
in giving first aid properly. Competent first-aid people must be abl 
to Zind out what the injuries are and must know how to give temporary 
care for the injuries. 


Unless it is known that the injury will not be further aggravate 
an injured person should not be moved.. Improper, careless moving may 
increase the severity of the injury and may even cause death. It is 
important to know not only what should be done for an injured person 
but also what NOT to do. - . 


All schools and industrial plants should have first-aid material 
available to provide emergency first aid, and they should also have 
someone on hand at all times who is especially trained to use these 
Materials. Students and workers should report all injuries to their 
instructors or foremen, no matter how small the injury may seem to be 
Many small injuries have developed into rather serious cases, 


: = a Fiala oe eS Sa eee er ESE = ——- 
SAE rein ee or a et ee ee Te ree ee ee = i 4 
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SAFETY 

Safety in the school shop and in industrial plants is the respon- 
sibility of everyone. Regular inspections of the facilities will 

do a great deal to reduce accidents. This may be accomplished by 
removing potential causes of accidents, as well as making the people 
who work in the shops and plants more safety-conscious. 


. in most of the cases, injury could have been avoided if the proper 
precaution had been taken. Keeping from being hurt consists.of three 
major ideas: : : es 


1. Knowing where an accident might happen. 
2. Using safe practices to reduce the chances of an accident. 


3. Taking precautions to keep from being hurt if the accident happens 
in spite o£ your efforts to prevent it. 


Each precaution or safety practice applies to you personally. 
Remember, learning to use a tool or Machine the correct way is learn- 
ing to use it the safe way. 


‘Listea below are some precautions and suggestions one should .. 
observe in his everyday routine. You can not turn on and off safety 
practices at your convenience; they must become an established habit. 


in the mouth. This procedure is unwise because of the chance of 
infection from objects which are not sterile. 


SS 1. OQeccasionally you may find it convenient to place rivets or screws 
2. To light a soldering furnace, have the match, or preferably a 
spark lighter ready, and stand to one side. 
3. You can not tell if a soldering copper or piece of metal is hot or 
cold by looking at it. To prevent a burn, always assume that the 
object in question is hot. 


4. Only one person shovld be permitted to operate the squaring shears 
at one time. Most accidents on the squaring shears occur when one 
person is handling the material and another is operating the foot 
treadle. 


5. Jewlery worn on the hands may get caught in moving parts of ma=- 
chines and cause serious injury. Always remove your rings and 
wrist watch before going to work, either keeping them in your 
pocket or locking them in a safe place. 


6. In shops which contain open-flame soldering equipment, gas forges, 
gas furnaces, and welding equipment, there is always a chance that 
your clothing may catch on fire. The recommended procedure for 
extinguishing a clothing fire is to smother the flames with the 
fire blanket. 


10. 


il. 


12. 


13. 


14, 


15. 
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Fumes are given off when a hot copper is placed on a cake of sal- 
ammoniac during the tinning precess. Stand to one side and avoid 
breathing them. Fellow workers should be protected by proper 
ventilation. 


Cold chisels, rivet sets, hand groovers, and punches driven with 
a hammer become mushroomed with use. A piece from the end could 
break off when struck by a hammer and cause an injury. fo prevent 
this, periodicaily grind a bevel on top. 


Butfing causes most materials to become uncomfortably warm. To 
prevent the fingers from being burned, students sometimes attempt 
to hold the work with a cloth Ox apron. This is a very dangerous 
practice, since the cloth may be caught in the machine. This 
situation can be reduced if oe container of water is available for 
cooling the work. 


Before using a pneumatic tool such as a riveting hammer, blow out 
any moisture and dirt from the airline prior to attaching the 
hammer. ‘This prevents clogging the air passages in the hammer. 
Make sure no one is in line with the blast of air because serious 
accidents have occurred because of the released pressure of air 
lines. 


Always select the correct tool and use it as at was intended to be 
used. Accidents heppen when an improper or a makeshift tool is 
substituted for the correct tool. 


Most equipment and power machinery was designed to be operated by 
Ohe person. Serious accidents may happen when two people try to 
use or operate equipment or machinery at the same time. This is 
especially true with the squaring shears, siip roll former, power 
grinder, and Grill press. 


One of your responsibilities is to keep the floor around you free 
of scrap material. Place scrap material in containers provided 
for that purpose. Make a habit of keeping the floor clean. 


Acid is destructive if allowed to splash on clothing. Acid causes 
severe and painful burns, especially if not diluted. If itis. 
splashed or the skin, wash it with water at once and report to the 
teacher. To avoid accidents, always add sulphuric acid to the 

water. Never add water after the acid is placed in the container. 


The buffer is a power machine used for polishing the surface of 
copper, brass, pewter, piastic, and art metals. The operator must 
know the safe practices that are to be observed before he attempts 
to use this machine. 


A. Never attempt to use power to attach a buffing wheel to the 
motor shaft. 


B. Inspect the mounting and shaft fastening to make sure both 
are in good operating condition. 


27D 


Cc. Always wear a "good: pair - ‘of goggles.: ae oe oe ae ee oe 

D. As the power ’is'‘turned’on,; there is rapid inévdase in’ ‘the speec 
and a great strain is placed upon the buffing wheel. -:it is a 
good practice to stand to one side when SAEnanS: on. ne Powers 


ao Hold the work b@ing buffed securely with ‘both - harids“ to Keep 
the work from being pulled. from the operator. * 


F. Hold small pieces, of work with, an approved Jig. 


2 “Hold the work being buffed elow center as the wheel revolves 
‘toward you. 


Gi 


H. Use a small wheel: when polishing the inside ‘of a bowl. 


I. Only one person at a time is permitted to use — buffing 
wheel. . 


cf a Do not use a cloth to hold material beirig buffed: 


K. Do not’ permit others to stand dehind' a revolving buffing 
wheel. 


Te. ‘Give your full attention to the’ job. 
16. In forming sheet metai with a stake, one ela a use the- eae or 


| + a mallet, but never a hammer. Misplaced hammer blows leave mark 
| on the stake and tend: ‘to break ‘down: ene" ‘sharp’ ig duo "se 


17. If dust or a small. piece ‘of ndkeiial gets: tinto your eye, ‘hola 
your eye closed. Never -irritate your eye by rubbing it blared your 
hand or blinking your eyelid. 


18. Shops often contain a number of eléctrical appliances having . 
i ‘électrical cords, such as lamps," “soldering coppers, and portable 
— | drills. Four precautions mst be’-taken before connecting any 
electrical appliances: _ 7 eat 


. ad 
ta 


A. ‘Your hands must be “dry. per acee Be a a 
ie B. The switch, if any, “must ‘be “turiied off. 
Cc. The electrical cord should be in good condition. 


— D. You must not be standing ind ‘damp Place ~ -or touching a plunb- 
ae - ing fixture or any metal pipe. - 


3 


15. Good personal habits the | _ help prevent accidents : ares 


A. Wear a shop apron. aiwaes tie your apron in the back. 


B. Remove outer gamierits. Wheat you leave at the end of the work 
period, there is less-chanée of catching cold if-yot have a 
coat or sweater to put on. 
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C. Wash your hands. Washing your hands hefore qoing to work 
anG again at the end of the work period is good practice. 


D. Roll long sleeves or button securely and tuck in or remove 
your tie, 


E. Keep long hair in place. Loose hair may cause distrection and 
may be caught by belts cr revolving parts. 


F. Remove your rings and wrist watch. 
G. Report all injuries at once. 

= H. Always waik in the shop. 

: I. No horseplay. 


protect your hands with a pad made by Tolding a piece of heavy 


: 20. When handling large sheets of galvanizéd or black iron, alweys 
paper or heavy gloves. Carry large sheets of metal on ede. 


3 21. Always put oily rags and cleaning cloths into a sefety metal coo- 
_ tainer. This will prevent spontaneous carmbusticn. 


22. Several safe practices that appiy to hand tools are: 


A. Carry edge tools and tools with sharp points with the point 
or cutting edges down. 


B. Never use a tool with a loose part or broken handle. 
Cc. Use a mallet to drive tools with wooden handies. 


D. Wear goggles when cutting rivets or when chipping with a cold 
chisel, 


EK. Always put = handle on a file before using it. 


F. Never strike a hardened steel surface with a hammer because 
the faces may chip and cause injoary. 


G. Keep your fingers from between the handies whem finishing a 
cut with tin snips. This will prevent then being smashed. 


A. Use a vise and clam to hold material when drilling holes in 
sheet metal. 


B. Grind orly on the face of the crinding wheel. 


23. Safe practices that apply to machine tools fer shect metal are: 
C. Always wear goggles to trim metei. 


ay t .« 
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2& When lifting a heavy cbject;-keep yoor back streicht and bend 
your knees. ee es 
Spied of] and paimt make fiscors slimeryr. Eorove exy off ar 


paint at once. If you find that tme fieer aroomed your work 
station is mot safe, report it te the foremem or instrecter. 


2. 


Same precentions camcemming sitmizmweys and istéers ares 


A. 
B. 
Cc. 
DS. 


Ee 


Never use 2 Gefective leider. 

Be sare the latter has a solid foctinc. 
Avoid standing on the top of 2 steniaiier. 
Always face the lediiar when cooing o> or Gua. 


Keep stairway landings free of ali mterisis; Go mot place 
tools or materials on stir ‘trenis. 


~ 
ria = 
._# 
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BASIC NON-CUTTING HAND TOOLS AND PROCESSES 


In ancient times a man's skills depended mainly upon the strength 
of his hands, for there were no tools as we know them today. They 
influenced directly his freedom and nature of living. Gradually man 
discovered that he might obtain certain added advantages by using 
various implements which he developed along with his skills. It was 
through this combination of invention and development of skill that 
our forefathers were able to give birth tu our present-day industrial 
system, 


Although industry is considered by some to be simply a combination 
of men and machines, it involves far more. It includes, among other 
things, skills in ihe care and use of tools. Tools are not only 
vital in manufacturing, but also in repair and maintenaice work. Some 
individuals tend to disregard the importance of learning how ts use 
and care for tools properly, since they are relatively simple compared 
to the ingenuity of mass-production machines. This point of view is a 
mistake because it is essential for the well-trained tradesman to be 
proficient with tools as well as machines, 


You will be expected to use the basic non~cutting sheet metal 
tools correctly and to care for them properly after studying this 
assignment and practicing on the job. 


Assignment: 


l. Read the references listed below. 
2. Send a post card to the address below requesting a free 
copy of the booklet, A_B C's of Hand Tools. 
General Motors Corporation 
Detroit, Michigan 
3. After completing items 1 and 2, answer the questions 
listed below and turn in this assignment by . 


References: 


A. Bruce and Meyer, Sheet Metal Shop Practice, pp. 1-21 
B. New York, Hand Processes, pp. 8-25, 33-47. 


Questions: 

True-~False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F," 


T F 1. Bench plate and stakeholder are synonymous, 


T F 2. The face of a hammer used for setting down an edge is 
slightly concave. 


T F 3. A job's stretchout is the same as its layout. 


XY 


* 
. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


21 


22. 


23. 
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Allen wrenches are uSually of the adjustable type. 


A half pattern would not ordinarily be used to lay out each 
part for a job, if several duplicate parts are required. 


The maximum nunber of 535" x 9" pieces that may be cut from 
a 30" x 96" piece of sheet metal is 40. 


The tip of a screw driver should be hardened and tempered. 


Care should be taken to clean dirt and burrs from the 
surfaces that are two be clamped. 


For best results a hammer handle should be grasved rigidly. 


The quality and condition of a mechanic's tools are 
frequently an indication of the quality of his work. 


The peen end of a hammer used for riveting is “aangte= 
tapered. ; 4 


A thoughtful sheet metalworker never uses a stake to back 
up stock that is to be cut with a cold chisel. 


The better sheet metalworkers use both faces of a soft-head 
hammer to facilitate more equal wear. 


Brake lines should be scribed with a scratch awl. 


The point of the tool used for scribing around a pattern 
should be sharpened at approximately 60 degrees. 


The range of weights for ball~-peen hammers is ao8e. than 


that for riveting hammers. 


- 


Wedges are used as a means of holding | the hammer head on 
its handle. 


Setting hammers are available in a greater range of sizes 
than those used for riveting. 


cay ise of too large size monkey WECREY is apt to result 
a ‘broken fastener. 


‘Copper is a satisfactory material for soft removable vise 


jaw coverings. 


A hard pencil (9H) is recommended for layout work on such 
metals as stainless steel, monel, and aluminum. 


The cheek of a hammer used for setting down an edge .is 
Slightly convex. 


It is impossible to grip work rigidly between vise jaws 
that have been serrated. 
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24. The tip of a screw driver is ta..ced to prevent turning in 
the nandle. 


25. The best grade wrenches are made from 2 high-quality steel 
that has been BEPeIee with chromium and vanadium. 


26. It is advisable to place sheet metal: upon’ a ferrous metal 
Surface when laying out a job. 


27. ° Poor judgment in applving force to small tools is apt to 
result in injury to one's hands or fingers. 


28. To facilitate its efficient use, the sides of a screw driver 
tip should be slightly convex. 


29. A paper pattern should not be used to lay out a series of 
duplicate parts. 


30. A screw driver is apt to be broken if it® is } used as a 
®hisel or pry ber. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


An improperly shaped seréw driver tip.is ape to burr ax damage 
the screw ‘ 


fhe tip of a Phillips screw driver is shaped 1ike a < 


A aut ‘that does not start easily may generally be loosened by 
striking the handle of the wrench with the heel of one'‘s : 


Hammers that have heads made entirely of soft material are 
called. <__.. ° 


The jaws. of a monkey wrench should be wiaeed so that they point 
in the direction in which the work is being turned. 


For best results the hammer, handle should be grasped near the 


2° 


Conservation of material may be achieved in layout- work by 


irregular-shaped patterns. 


Usually it is best to place a pattern at. one of 
a piece of sheet metal for economy in layout. 


The surface of aluminum should not be because 
it is apt to weaken it or ruin its surface. 


Soft removable vise jaw coverings are used to prevent 
material that is te be clamped in-a vise. 


12. 


13. 


16. 


17. 


18. 


19, 


20. 
21 


22-6 


236 


24, 


22's 


26. 


27. 


28. 


29. 


30. 
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The handle of a screw driver is apt to split when struck with 
a ° 


Patterns involving many details and accurate fitting may be held 
in proper place most satisfactorily by means of ‘ 


Soft-head hammers will not damage the surface of a material that 
is than the head of the hammer itself. 


Special care must be taken in using a clamp to 
see that both jaws are in complete contact with the work. 


liers are used by sheet metalworkers for the purpose of 
holding and sheet metal parts. 


A light application of on the threads of a machine 
screw will facilitate its being driven into a tapped hole. 


The size and shape of screw drivers are largely determined by 
the for which they are intended, 


Stakes are used primarily when machines are not 
Or for the job at hand, 


A stake that is square on one end and round on the other and flat 
on top will probably be a _ stake. 


A universal holder is used for. ‘* 


Stakes are used as an aid in sheet metal. 


Screw drivers are used primarily for or 
slotted screws. 


The accuracy of a pattern may be by using a dull 
prick punch for layout work. 


The portable anvil which is used for backing or bucking up rivet 
heads and straightening out kinks, is called a hand " 


When striking a center punch with a hammer the point of action — 
should be watched, rather than the head of the ; 


The tip of a screw driver blade should be in 
condition. ; 


It is advisable to keep ore face of a soft-head hammer 
for flat work. 


One who tightens a vise by striking its handle with a hammer is 
apt to be accused of possessing work habits. 


The handle of a file is protected from splitting by a 


The proper size Phillips screw driver will not 
and burr the end of a Phillips head screw. 


32. 
33. 


34. 


36. 
37. 


38. 


39. 


49. 
41. 


42. 


The final adjustment of a clamp is made with the 
rear Screw. 


It is important to keep prick punches. for layout 
work. ms 


The use of too large a size open-end wrench frequently resuits 
in to one’s hands and the fastener. 


Layout work on ordinary metals is done with a sharp 


The maximum number of 9" x 11" pieces that may be cut froma 
30”"x 96" piece of sheet metal is . 


In transferring a pattern to a piece of sheet metal, the pattern 
should usually be held in position with or. 


A high degree of accuracy may be achieved in transferring a 
pattern by tilting tie scratch awl with the point’ 


the pattern. — 


? 


The points where holes are to be punched are marked with a 


Tools will last longer, give better service, and be less 
expensive over a long period of time if they are properly 
and for. 


The chisel used most by sheet metalworkers is a (an) 


The instrument used to draw large a ‘arcs ang circles is caired a 
fin 
fan) or 


The cup-shaped hole in a rivet set is used to form the 
of a rivet. 


~ 


Directions: List the items called for in each of the followirg 
statements. Select your answers caréfully. 


l. 


2. 


The types of clamps used in bench work are: 


(A) me : (B) 

List the component parts of a standard blade screw driver. 
(A) . te) 

(B) . | 


List the common-shaped pieces of iron that are usually found 
around any metal shop. 


CP ar te  , MO) es ss 2 
(B) CD) 


List the three types of patterns used in sheet metalwork. 


(A) poe ee (EC) 


(B) 

fne commonly used types of pliers for sheet metalwork are: 
(A) (C) 

(B) 

The materials used for soft-head sheet metal hammers are: 
(A) (D) | 

(B) (E) 

ROY (F) 


Five types of hammers that the sheet metalworker should have for 
his work are: 


(A) (D) 
(B) (E) 
(C) 


List the different kind and shapes of files used most commonly 
in sheet metalwork. 


fA) : (£) ‘ 
(B} (F) ioe ee 
(c) (G) 


(D) 


Directions: In che ‘left hand column is a Vist’ Of ‘tems . The right 

2 hand column contains descriptive phrases or s¥norivinous - terms. Match 

E the descriptions to the terms by placing the abba Ba the description 
in the blank at the left of the appropriate tern. - Panes 


8. creasing stake 


ome 


D. has one horn tapered for gues 


bs —___.-s-«di- Square stake > ' As has two cylindrical: horns ; 
poe _. of different diameter which 
Bo 2. hetchet stake are used for seaming, riveting, 
a and forming | 
a “3. «conductor stake a 
B. straight stake with hard- 
| 4. neediecase stake ‘handed edge which may be used 
: # - - ' for making straight, sharp 
5- hollow mandrel stake bends 
# , 
_ 6. candlemold’ stake C. has a siot in which a bolt 
slides permitting the stake to 
¥ 7. beakhorn stake ' ‘be clamved rigidly to the 
3 bench. 
9. double-seaming stake ‘ing conical work, and the 
; other horn has grooved slots .; 
10. bottom stake — for turning, wiring, and head~ © 


gt 34 
B Matching 
ae : 
ing operations 
7 Va). ae E.. has a fan-shaped end which is 
: “ used for dressing a. flanged 
circular bottom 


E F. available-in three -different 
= : or shapes of heads; coppersmith, 
Ca bevel edge -and ‘common 


'G. consists of- two -horns-with 

a: Sie? elongated heads which are used. 
| for batking“up small cylind~ 
s . rical jobs when “laying down 
double seams 

H. a general purpose "stake having | 

E ; a round tapered horn on one 
7 t end and a square tapered horn 
+ on the other ~~ 


I. has a sound slivnder horn for 
small tubes and wire rings and 
a heavier horn of rectangular 
cross-section for square work 


J. has & large diameter horn for 

| general purposes, and a smail 

4 diameter horn for tube forming 
or reshaping. 


« 
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Assignment Covering _ 
Sheet No. 4 Units 21-28 


HAND CUTTING TOOLS 


Sheet metalworkers require many different types of cutting tools 
in doing their work. Such tools are available in a great many 
different styles in order to meet the various requirements, They are 
designed for the purpose of cutting both straight and curved parts. 


Every job that is made from sheet metal involves a certain amount 
of cutting at some time or other, Different types of snips and shears 
are available for cutting material into the desired shapes. Rough 
edges are frequently removed with a file. Punches and drills are used 
to shape holes for fasteners, It is essential that one desiring to 
learn the sheet metal trade become familiar with and develop skills in 
the performance of such operations. 


’ In this assignment you are being given an opportunity to learn 
how to use correctly and care for properly the various types of hand 
cutting tools that are used in the sheet metal trade. 

Assignment: 


1. Read the references listed below. 


2. (a) Make a list of the hand type cutting tools a good sheet 
metal worker should have in his tool box. 


(b}) Estimate the cost of each tool listed above, 


3. After completing items 1 and 2, answer the questions 
below and turn in this assignment by ‘ 


References: 


A. Bruce and Meyer, Sheet Metal Shop Practice, pp. 8-17, 66-79. 
B. New York, Hand Processes, pp. 26-32, 48~55, 76-80, 89-105, 
115-120 


Questions: 

True-False 
Directions: The following statements are either true or false. If the 
statement is true, draw a circle around the letter "IT," If it is 
false, draw a circle around the letter "F." 


T F 1. Movable parts of a hand punch should be oiled frequently. 


T F 2. A new hack saw blade is apt to be broken if it is started 
in an old cut. 


T F 3. A chisel that does not maintain a sharp cutting edge 
probably needs to be rehardened and properly ground, 


: 
1 
' 
aa 
ag 
4 
Ff 
_ 


Ll. 


12. 


13. 


14. 


LS. 


16. 


17. 
18. 
LJ 


20, 


21. 


22. 


The better grade of files will cut on both the forward and 
return strokes. 


Hack sawing should be done approximately one-fourth of an 
inch away from the end of the vise jaws. 


One set of teeth is cut deeper, than the other in a double 
cut file. 3 


The head rather than the necting edge, should be watched 
when using a chisel. 


It is advisable to clamp material in such a way that the 
greatest number of teeth possible come in contact with the 
surface being sawed, 


The center should be marked with a prick punch before a hole 
is cut with a solid punch, 


For best results in cutting sheet metal one should use the 
entire length of the hand-snips blades for each cut. 


It is permissible to allow hand~snips to be in contact with 
the bench top when cutting sheet metal. 


Single-cut teeth form an angle of from 65 to 85 degreés 
with the edge of a file. 


The teeth of a file are apt to be damaged if they are 
allowed to come in contact with other tocls. 


Material that chatters while rea filed is eSEe to result in 
the breakage of the -file’s teeth. 


Files break or chip easily. 


It is sound shop practice to cut thick sheet metal with the 
bull dog snips. 


A drill is likely to stay sharp open if a lubricant is used. 
A drill will cut over size if its lips are unequal in length, 


Punches can be used more suceeestolly on light-gage sheet 
metal than drills. : ; 


It is recommended that: when light~gage materials are  gilea, 
they be filed in a crosswise direction whenever possible. 


It is recommended that hack sawing be done with only the 
middle half of a blade. - 


The bend should be started in the middle when forming a 
round job by hand. Z a 
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T F 23. A 10-inch hack saw blade would measure 10 inches from end 
to end. 


T F 24, fhe chuck of a hand drill will hold larger size twist drills 
than the breast drill. 


fT F 25. A single-cut second file will cut more rapidly than a single- 
cut bastard file. 


T F 26. A blowhorn stake would be satisfactory tc form a square 
corner by hand. 


fT F 27. A properly formed job will not have any kinks or marks on 
its surface. 


T F 28. Machine cutting tools frequently cannot be used on a 
particular job because of its shape, construction, location, 
or position. 


ff F 29. Hack saw blades will become soft and useless if one saws 
too fast. 


T F 30. A little oil applied to the sides of a hack saw blade when 
making a deep cut will help prevent binding. 


T F 31. The hardness is apt to be remuved from a file if it is 
; heated. 


T F- 32. The lips of a twist drill must have a clearance angle of 
59 degrees for ave~age work. 


T F 33. Single-cut files remove material faster than dovble-cut 
files. 


T F 34. No cutting lubricant is necessary when hack sawing by hand. 
T F 35. A piece of scrap metal should be inserted in the groove 
for a groove seam of a job prior to its being formed 
round by hand. 


T F 36. The full length of the cutting edge of a chisel should be 
used in starting a cut in light sheet metal. 


T F 37. A setting down hammer should be used to form a square 
corner when uSing a stake. 


T F 38. The lower speed breast drills are used for the smaller size 
twist drills. 


— F 39. A center punch mark Should be used to draw the center of an 
. improperly started hole into its correct position. 


T F 40. °: Lard oil is a suitable lubricant to use in drilling a hole 
in mild steel. 


2 em Lon ap eee 
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T F 41. A pair of aviation snips may be used to cut either to the 


right or left. 


T F 42. ‘The center portion of vise jaws should be used generally for 


clamping narrow band iron. 


completion 


Directions: Fill the blank(s) in each statement with the word(s) 


required to complete the sentence correctly. 


1. 


Ls ae 
6. 


11. 


12: 


13. 


14. 


15. 


If possible, waste material should be cut from a sheet metal part 
in continuous piece. 


— 


The diameter of a stake horn should be than the 
diameter of the job formed. 


A hand punch can be used only when the holes to be punched are 
near the of the sheet. 


The wire brush that is used to clean files is called a file 


¢ 
—_——ae 


A cold chisel is used to cut cold metal. than itself. 


The cutting edge of a ccid chisel is ground to form an included 
angle of between ___ and degrees. 


The tendency of a chisel to damage the jaws of a vise while 
cutting light-gage sheet metal is prevented by protecting the jaws 
with two pieces of angle ‘ 


The centers of holes to be laid out on 24-gage or less material 
should be marked with a punch. 


Chipping refers to the operation for removing stock from 
surfaces, 


The wire brush used to clean a file should be moved ifi a z 
direction to the filé's teeth. 


Piles with loose handles, ox no handles at all, frequently cause . 
injury »y causing the file's ; to be drawn into’the 7 
‘palm of a workman's hand. 
A wingnut is used to tighten the blade in a 
type of hack saw frame. 


Every other tooth is bent slightly to the ‘right on an 
set hack saw blade. 


The number of teeth required per inch for a hack saw biade should 
be determined in light of having a minimum of or more 
teeth in contact with the surface being sawed. 


The edges of hand snips should be held at angles to the 
material being cut. 


3s 


aie 16. When cutting sheet metal with straight snips, one should grasp the 
a part of the sheet with his free hand. 


17. Short sections of teeth are bent in opposite directions on a 
set hack saw blade. 


18. The edge of a file which does not have any teeth is called a 
edge. 


19. Single~cut files are used for thin work and 
20. All standard mill files are cut. 
21. The cutting surface of a file is referred to as the ‘ 


22. R.P.M. refers to e. . 


23. Chisels should be cooled periodically while they are being ground 
to prevent drawing the ° 


24. Hand snips should be adjusted when the blades ee or: 
are too far apart. 


25. The tendency to tear light sheet metal at the corners while it is 
being cut with a chisel is reduced by starting the cut at the 
of the line rather than at the end. - 


26. A hack Saw blade with no. set would - 


27. Every third tooth is straight ona set hack. 
saw blade. 


28. The pressure should be released.on the . ‘ stroke of 
@ hack saw. 


29. If the teeth in a hack saw blade are too fine Far a particular 
job they vill ° : 


30. One handle remains stationary in the operation of 
shears. 


31. Bail is the trade term for a _ : , 


32. The metal around a punched hole is flattened with a ° 


33. Snips for heavy-gage materials have handles than 
those used for light materials. 


34. The tendency of teeth on a new file to catch and break is 
reduced if the file is broken in on a surface. 


35. Soft metal particles may be removed satisfactorily froma file 
with a piece of ‘ 


36. The cutting end of a cola chise’ is i and 
to make it stand up longer. 


37. It is dangerous to use a chisel with a head 
because the burrs might fly off and cause an injury. 


38. Files designed especially for smoothing lead, solder, aluminum, 
and stainless steel are called ‘files. 


a aes 


39. The centers of holes to be laic out on 22 gage or heavier material 
should be marked with a punch. 


40. Hack saw blades are classified by hardness as being either 
. hard or ‘ 


. | 4), The end of the file opposite the portion that fits into the file 
handle is called the ° 


2 42. The all-purpose file particularly adapted for finishing purposes 
Ej is called a file. 


: 43. The ease with which a piece of metal -may be cut depends on the 
j a2 speed and applied to the sav. 


a 44. Fine tooth hack saw blades are’ ; set. . 
45. The necessary opening to start an inside curved cut with hand 


Snips is made with a hammer and or hollow 


46. then cutting a circle from sheet: metal, handling may be. facilitated 


by cutting off the ef the. stock first. 

a 47. Hand punches are used extensively for punching and 

bolt holes. 

ee 48. Ragged edges or “fins” are removed from sheet metal with a 
| cut file. 

' 49. When the levers of a 2 properly adjusted hanc punch are closed, the 
: - punch should, enter into the dic approximately to 
inch. 

50. The incase angle of a chisel should be ; for hard 
metals that it is for soft metals. 3 | 
51. Carbon steel twist arilis gsannot be operated at as high speeds 
' nor do they stand up as long as drills made from 
= , 
2 52. The length of a file is specified as the @istance from its 
to ° ie ‘ 


53. Wicking Sharp corners that are to be hack sawed reduces the 
tendency to 3 the blade. of its teeth. 


54. The starting point on material to be hack sawéd should be marked 
with a ° 
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55. Material can be conserved when cutting large holes, by cutting 
within inch of the line with a hammer and chisel. 


, 56. When cutting heavy flat stock with a chisel, the material should 
be cut approximately _.. the way through from each 
side. . 


| 57. Holes that are to be punched in sheet metal should be backed up 
with the of a block of hardwood 
or a cake, 


58. The teeth of a properly inserted blade should point away from the 
hack saw ° 


t 59. A circle the size of the hole to be punched should be scribed on 
the metal when the hole is to be cut with a punch. 


| 60. Carbon steel hack saw blades usually have a carbon content 
varying between to per cent. 


| 61. A file should be a little on its return stroke. 


ae. 62. The material from which files are made is usually a high grade 
| of ‘ 
63.. The number of teeth-used for hack saw blzdGes range from 

to per inch. 


64. A hack saw cut should be started with the end of the 
blade. 


65. Holes that have been drilled in light sheet metal are apt to have 
on:their edge. 


66. Adjustable hack saw frames are designed to accommodate blades 
of to inches in length. 


67. A new file should always be to reduce the 
tendency of the teeth to clog. : 


68. "Pins" should be removed from a file with a wire . 

69. There is less tendency for the corners of a cold chisel to dig 
into a surface if the cutting edge of the chisel has been ground 
slightly ° 


70. Snips that have blades shaped so they will cut either irregular 
or straight outlines are called snips. 


71. The compound-lever shears are constructed with handles so arranged 
as to give sufficient for cutting_ 
gage metal, 


72. Snips specially designed for cutting scrolls and circles of any 
diameter are called ‘ 


Hollow punches arse used to punch holes than those made 
with a solid punch. ee 


Button punching is done with a punch. 


In button punching, the die is set so the punch -inakes 
but does not punch the metal. 


Multiple-Choice 


Directions: In the Space at the left of each statement; write the 


the statement. 


letter of the item which will provide the correct answer to complete 


1. Among the various types of hand snips available (A) straight 
snips; (B) eircle snips; (C) hawk's-bill snips; (D) aviation. 
Snips; are the most practical because they may be used for 
a greater variety of work. 


2. Cold chisels are usually made from steel containing 
approximately (A) 0.20%: (B) 0.40%; -.(C) 9.60%; (D) 0.80%; 
carbon. 


3. The largest size hold that can be cut with a hand punch is 
approximately (A) 1/4"; (B) 1/2"; (Cc) 3/4"; (D) 1". 


4,- Bulldog snips, rather than straight snips, are recommended 
for cutting mild steel between (A) 28 and 32; (B) 24 and 28; 
(C) 20 and 24; (D) 16 and 20; gage. 


5. The teeth of a double-cut file form angles of approximately 
(A) 50 to 55 and 80 to 90 degrees; (B) 40 to 45 and 70 to 
- 80 degrees; (C) -30 #0:.35. dand,60 to.:70. degrees; (D) 29 to 25 
and. 50 to 60 degrees; with the edge of the file. 


6. Sheet metalworkers genexally find greater use for the 
(A) cape; (3) round nose; (C) flat; (DB) gage; type of chisel 


70 te included angle of a twist drill used for average work 
should be cee oe 30; ee 60; (C) 90; (D) 120; 
. degrees. ; 


8. Among the eviewiiG types of hand snips, -the least 
Satisfactory for. cutting an inside curve is the (A) hawk‘s- 
bill; (B) circular; (C) trojan; (D) aviation. 


9. The apace of hawk’s<bill snips is (A) 10; (B) 15; (C) 20; 
(Dy 25; gage mild steel. 


10. Nanufacturers recommend a cutting speed for hack sawing of 
between (A) 20 to 30; (B) 40 to 50; (C) 6f& to 70; (D) 80 to 
90; strokes a minute. xs 


11. The various size holes that may be made with’solid punches 
. range from (A) 3/32" to 1/2"; °(B) 3/16" to 3/4"; (C} 1/8" to 
iS (3) gs ton/7*. 


Directions: List the items called for in each of the, following. Select 
your answers carefully. 


: Me 
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List the two most common types of cuts used ‘for. fites = 

(A) Seer nie (|) pee mnie | 
“Whe speed at which twist drills should “rew lve depends “upon: 
(A) irae, (~) eh bee ee ie 
“tB) — : 
“List the commonly used types of Hack ‘saw frames. - 

‘ay oc es ; . () a eee 

Sheet metalworkers generally use’a cold chisel fors- -. ~ 

(a) | ae |) eee 

(B) a seats a “(Dp ie. aia! | 
List the four common types of shanks “used for twist drills. ; : 
(A) co -(¢) ae 8 
(ee : = eNBy et oe Be oe ke 
Systems for designating Grill sizes are: va rn giao o 
() ee een eee, |) | 

(B) i Sects aes |) yee = 

Types of alloys steels usea for hack saw blades oe: 

(A) _. a a. (C) 

(B) 


NE a ea ca a) lem 
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12. ‘the various size holes that may be made with hollow punches - 
range from (A) 3/5" to 2"; (B) 1/2" to 6"; (C) 1/8" to 3*;° 
(D) 1/4" to 4". — 


WwW 


13. Among the following types of hand snins, the least 
satisfactory for notching is the (A) straight; (B) combi-~ 
nation: (C) bulldog; (D) stock. 


14. The capacity of aviation snips | is (A) 8; @ 1G; (cc) 24; 
(D) 30; gage mild steel, j y 


Lis sein ng - 
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12. 


13. 


List the three main parts of a twist drill. 


CP) soa at ns ee KO) 
(B) 


Metnods for determining the size of a Grill axe; 
(A) _- 
(B) 


fc) 


Factors in determining the size handle to use for a file are: 
(A) {B) 

Major groups in Which hand snips may be classified are: 

(a) (B) 


Shapes of the commonly used files are: 


(A} (3) 
(B) _ 
(C} {G) ee ae 
(D) (H) 
The functions of twist drilis flutes are: 
{A) (B) 
14. A file is mage: ap of the following parts: 
(A) (Bb) 
(3) (B) 
(c) | 


Matching 


Directions: In the left hand colum is a list of items. The right 
hand column contains descriptive phrases or synonymous terms. Match 
the descriptions to the terms by placing the letter of the description 
in the eae at the left of the appropriate. term. = 


1. Stakes used for various operations:. 


wT 


ae Ls creasing stake _ | As “form. square - jobs Coo 
Peet 2. beakhorn Stake ~, = Be. “Eoin cyli indyical jobs - . ~ 
ed 3s ee -blowhorn, stake~ ee C fort oriigal so | 

"e . 4. - conductor stake. : aA Bi “forni: end of bail . - - 


2. Teeth . pee inch required "EOE. “hand hack Sawing: various materials: 
cNote: Bach letter may -be used more ‘thah once’): 


ey de," mild material : oe. Bios 14 teeth: per, inch: 3 
= : 2.. thin tubing ore oe: Bax ‘18 teeth. per anh. § ue 
os angle iron + Ce. 24 teeth per nen ; 
4. tool steel : : Dp. 32 teeth per inch 
_.. 5. iron sipe e oe ee 7 ee a. ee is 
6. sheet r tals ee a eS ee a a 
| 7. brass - a a. ca Z 
~_ 8. electrical conduit <-° °°. a 
9. high speed steal. 7 A RE GO 
3e Type: of snips used for var ious jobgis “(ilote:.- Bach" Letter may be 
used more _than once . } aan oe oe ee er ee ee 
a. pultdog ships. GR valuable ‘for. cutt ting. -heles 
———= 7 . . _ in pipe’ 
. 2. stock shears an -,, -B. 12-gage miid steel /maximum 
Ee Re ag ete, ee - capacity: 
Bo sn a Se: circle Snips .. yO Cre “blade inlaid with - special 
2 : alloy for ‘cutting- _ 
4 si stainless steel: 70 wl. 
4, hawk's-bill snips - DB. . cuts” irregular compaund 
a ss so ae ee ee .léver type. and straight 
; - PAEtorns with Jess. effort 
S$. aviation snips Ca tes : 
6. trojan snips ° a ee 


a 
| 


-_ 
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ssignment Covering 
eae No. 5 Units 29-39 


SHEET METAL SEAMS AND HEMS” 


Construction materials of industry have at least one character- 
istic in common-~they all must be of such a nature that they can be 
fabricated, Without this characteristic they would be of relatively 
little use, Whether the materials be wood, plastic, or ceramic, they 
all involve special processes that are used in their fabrication. 
Similarly, sheet metal has special processes that are used in its 
fabrication, 


Seaming and hemming are basic operations in the sheet metal trade. 
They are used as a means of joining edges together, stiffening, 
strengthening, and eliminating sharp edges. Every sheet metal worker 
should be familiar with the uses of the more common types and the 
procedures for making them, since many jobs will involve their use. 


Information is included in this assignment which will enable you 
to become acquainted with the more common types of seams and hem? used 
in sheet metalwork. Descriptions and specifications, as well as uses 
and procedures, will be studied concerning the grooved, single, double, 
dovetail, and Pittsburg types of seams, and single, double, and wired- 
edge hens. 


Assignment: 


1. Read the reference listed below. 
2. In this assignment you are to complete either part 
(a) or (b). 


(a) Prepare a series of small sample seams and hems 
from scrap stock. Base your selections on the 
types that are most commonly used in the shop 
where you work. Indicate on each sample the 
necessary specifications and formulas. 


(b) Sketch a series of sample seams and hems that 
are most commonly used in the shop where you 
work. Use a small card for each sketch. 
Indicate below each sketch the necessary 
specifications and formulas. 


3. After completing items 1 and 2, answer the ausertene be low 
and turn in this assignment by e 


References: 


A. Bruce and Meyer, Sheet Metal Shop Practice, pp. 9, 43, 54, 
81-172. 
B. New York, Hand Processes, pp. 71-75, 81-88, 106-114, 122-145. 


. ions : ; : ie eur re ot he 3 
Prve-False 


Directions: The following statements ‘gre: ‘either true or false. I£. 
the statement is true, draw a ciréle around the letter “T." If it is’ 
false, draw a circle around the letter "F.." : 


T F 41. A combination hammer resenbles a setting-dowm hammer more 
nen a Biveting: hammer . oe. wis wiwat. a 


2B Os ‘The depth. for notching a doveces >: seam varies from % to 4 
, inch; t*, . Leak oe ee . 
T F 3. A single seam may be used as.a stop on a cover. to prevent. 
its slipping into a container. 
T F 4. The innér edges. of a double seam shoulda be ‘approximately 
‘' "gone thirty-second of an inch Paik: than Hie halal width 
of the seem. Boe . 


T F 5. Cylindrical jobs having straight sides are usually waned 
before they are formed. 


T F 6. The designated weight of tinners' rivets decreases as the 
Shank diameter size increases. ae i 


T F 7. A dovetail seam may be used to join two sections of pipe 
together. ss Bas 


T F 8. Metal must be shrunk when: making an: outside circular ‘flange. 
T F 9. A rivet set is used to upset a rivet. 


T F 10. Double seams are sufficiently strong So that it is not 
necessary to use rivets. or bolts to hold them in. place. 


T F 11. Wide double seams are easier to ‘form on rectangular than 
on cylindrica} -JOS J 


T F 12. A double seam is frequently referred to as 2 “hammer lock. 
T F 13. ‘he ’edges of x grooved seam will be cut if the .groover is 
not wider than the seam. 


T F == 14. Tinners* “rivets are available in “lengths yanging: Svom 
- approximately 1/8 to v/2 inch. 


~ 


ay ott 


T F 15. Wider circular flanges can be formed from ‘Lignt-sage sheet 
metal rather than heavy~gage. — : 


T F 16. The large ends of tapered ‘Jobs. are ates ‘wired after 
they have been formed. .. 


aemnte ER, 


ee ee ee Ee a EY Or alte 
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ty 


17. 


27. 


28. 


29. 


34. 


35% 


36. 


A setting hammer is recommended for completing the final 
fold of a double seam. 


A hand groover is used to finish a Pittspurgh lock after 
its‘edges have been joined. 


A rivet should not be upset too much because it will distort 
the metal around it. 


Soldering is required tc make double seams watertight. 


A hollow mandrel stake may be used for grooving both 
cylindrical and flat stock. 


Metal becomes thicker as it is shrunk. 


.The curvature of stake horn should be greater than the 


curvature of a job on which a grooved seam is to be locked. 


The ends of the wire for a wired edge should meet at the 
center of a cylindrical job's grooved seam. 


The flanged edge of a Pittsburgh lock should always be 
Less than the depth of the pocket. 


A wavy seam is apt to result on curved work or fittings if 
the lap of a Pittsburgh lock is more than one-fourth inch 
wide. ; 


The edges of a job with a grooved seam should be folded 
before its wired edge is completed. 


The Pittsburgh lock is used frequently in heating and venti- 
lating work. 


Cracks aré less apt to develop in stretching metal than 
the tendency to buckle. 


A hard~head rather than a soft-hea@ hammer is recommended 
for stretching metal. 


The total allowance for a grooved seam should be added to 
each side vf the pattern. ; 


Tne hole in the main member of a tee~joint is usuallv laid 
out and cut before fitting the tee. ee 


The allowance for double and single seams are the same. 
A cross-peen hammer should be used to complete a wire edge. 


When making a grooved seam, the groove should be started 
in the middle of. the seam. 


A rivet set may be used to head either countersunk or flat 
head rivets. 


4 T F ‘37. The cutting edges of snips and squaring shears will be 
. nicked if they are used to cut wire. 


§ T FP 38. ' Riveting would be mdzie ‘satisfactory than a- gEeOve seam for 
i joining 10-gage sheet metal. 


T PF 39. Collars may ‘be dovetailed to another’ part: ‘of a gop without 
the use of solder, bolts, or rivets, 


T F 40, In order for a person ‘to use a micrometer, he will need a 
3 good background in mathematics, 


os, Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly... 


1. Malleable iron rivets are made more corrosive resistant and 


easier to solder by coating them with _- a 
.2.°. A space grooving rail is used to - ____-_ inside grooved 
seams. 
36 The body of a rivet is called the > ° 
4, Grooved ‘seams ‘dre Seldom formed: on material heavier than 
: gage « rae ae 8 : 
5. Dovetail seams must be if they are to be water- 
ra nants eae: i 
; “6. The shallow cup-shaped hole in | the end of * ‘a rivet’ set is used to 


the on the rivet. 
7. +A wired edge on 24-gage or lighter ‘material requires an allowance 
equal be _ eames oi diameter of the wire, 


8. The hana tool weed See ‘locking. an outside’ encbved seam is called 
a ° 


ds 
he 


9, Metal must be shrunk when making an  €ircular 


flange, 


. . . . ed 
it 2 ad “: Jet s.?¢ 


LO: "Hand riveting may be done either with a hammer and rivet 


. or’. pneumatic riveting _ oe __-and die, | - 

c li. Allowances for egEoovEd seams on sheet metal 24-gage or lighter, 
are equal. to: SS “times the wAceD the - seam. 
12. Rivet holes should be made slightly. than the 

| diameter of the rivet. in ae: 


13. The ends of a wire for a wire Seige should meet approximately . 
to et inches” hl one end of the sheet: ‘metal. 


ae wee ee 


A] 
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14. 


15. 


16. 


Ls 


20. 
21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


The head of a flat rivet is thicker and smaller in Giameter than 
the similarly shaped head of a _ rivet. 


The tendency for a flange to buckle may be reduced by using a 
head hammer. 


The depth for notcning a dovetail seam varies from to 
inch. 


A wide inside circular flange is more apt to than 
a narrow flange. 


Dovetail seam locks can be formed with either or 
a hammer and * 


fe length of a 1s rivet is not equal to the length 
of its shank. 


Hammering tends to make metal hard and ° 


Five hundred 8~ounce rivets would actually weigh ounces. 


Tneoretically, the metal at the inner edge of the outside circular 
flange is than it is at the outer edge. 


Center lines for rivet holes should not be laid out closer than 
times the diameter of the rivet from the edge of the 
stock. 


Allowances for grooved seams on sheet metal 22-gage or heavier, 
are equal to times the width of the seam plus 
times the thickness of the material. , 


The deep hole in the end of a rivet set is used to 
the metal and rivets together. 


The deep hole in the end of a rivet set should be slightly larger 
in diameter than the of the rivet to be headed. 


The peen ends of a combination hammer are slightly 
to prevent damage to the metal. 


Single seams are frequently referred to as seams. 


After a seam has been grooved, it should be finished by flattening 
it with a . 


Wired edges are where they cross seams to 
eliminate the appearance of bulges. 


In heading a rivet, the set should be held at 
to the job to prevent marring the metal. 


Wired edges should always be formed on the 38 of a 
job unless otherwise specified. 


34. 
35 c 
36. 
37. 


38. 


39. 


40. 


41. 


42. 


43. 


44, 


45. 


46. 


47. 


48. 


times the rivet! ss nae cer Boe 9 — 
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. 
.* 


‘The diameter of a flanged bottom to be joined to a cylinder by 


means of a single seam should be inch larger than oS: 
outer: diameter of. the body flange. : 


The pittsburgh lock has an advantage over the double seam in that 
it can be- assembled on the job without the use of. oe 


The distance netwaan the. slits to be <ut a a dovetail seam 
varies from a: - _inch, eas upon the 


. size of the job. 


The recessed po: ticn ae a hand gtoover shoulda be: <cuvecinaeely, 
of an inch wider | than the seam to. be locked. 


The allowance for headuig Po rivet. sipata: be equal to: 


In fitting a tee~joint o£ ‘Léss, than 90. Segvess ‘the... 
of the tee should be notched an bent over the. inside of the 
main pipe. 


The length of wire saquixed’ for a circular opening wired edge. is 
equal to times the of the ae pros 
the com the wire. egre, ONE 
The flange part of a dovetail seam is ; held in position: Between 
the bent. edges known aS ow and . : P 


AS a general rule, flanges should be made as narrow as” possible 
£6. reduce the Mere ae ° i 


Soft malieable iron is used for rivets because it will not * 
while the heads are. being formed. - 

Tinners' 
rivets are specified oY their type of head and their weight | per 


a 


The most common Pees of wire Séea" ‘in. wire > edges are 


and bie _ — 

The manufacturers of wie: =ecommene using -the-~ ae 
Sy, he ZS OD) . determine ize. of 
wite when ordering.  ~.° -* °° °°" pene ar are 


To get an accurate measurement of thickness (OF wire one snould 
use a a - be eee 


The Pittsburgh. seam is sometimes. referred to-as a__ 
mae dar ainecat: eum. 2s a 


The type of seam generally used for assembling cross seams of | 
ducts is called a (an)- . 


Generally, rivets should protrude through the pieces being joined 
from to times the diameter of the rivets. 


me re He ES el 4 mer mam, 


Lg 4, “, ~ oe -, 
Ce er eee eer eda Re bes rae 
eee ere RE FE ne ee EEE RE Si LRN Ale a 
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Multiple-Choice 


Directions: in the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


"1. The smallest size of common hand groovers are approximately 
~ (A) 3/64; (B) 3/32; (c) 3/16; (D) 3/6, inch in width. 


NO 
ry 


After. notching the end of a pipe for a dovetailed seam, 
alternate pieces of metal are bent out to form: (A) locks; 
(B) stops; (C). seams ; ‘{D) a flange. 


A No. 686 rivet set should be used for heading a (A) 10 
ounce; (B) .2 pound ; (Cc) 8 pound; (D) 14 pound rivet. 


Ww 
r 


~ 


The largest size.common hand aqroovers are approximately 
ie {A} 1/4; 2) 1/2; (Cc) 3/4; (D}) 1 inch in width. 
Listing 


Directions: List the items called for in each of the foptonang 
statements. Select your answers carefully. 


Ll. List the two main uses of a circular flange. 


(A) 
(B) - | 
2. List the ways used to form sheet metal for wired edges. 
| _ (ec) 
(B) | (D) 
3. The most common types of rivets used in sheet metalwork are: 
(A) | | (¢) | 
(B) 73 (D) -- re 


4. List the methods of further locking grooved seams on pipes that 
are to he crimped. 


- 
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‘5. List the points that should*be carefully observed in making a goal 
grooved seam: 


(A) 
(B) 
(C) 


i 


Matching 


Directions: In the left hand column is d 1ist of items. The right 
hand column contains descriptive phrases or. synonymous terms. Match 
the descriptions to the items by placing the letter of the description 
in the blank at the left Of the appropriate item. ; 


aw le LW. =. 48 X£ 2d . ':.B. edges of dovetail seam 
Apri 8 bottom = -2W BB. wire allowance 

__—s—sid]Y’ SOLOW. = 24, X QW AX 20 ..C. allowance for single seams 
F —___. #-.—s3. times width of lock .. D. offset an inside grooved 

— 5. UAW 3/16" aa E. allowance for pittsburgh 

se - ee lock pocket 

i, “6s. 2% times diameter. ey _ F. allowance.for grooved seam 

__ 7. hana groover: . ai : G. rectangular 

___—s««. 8. =—s grooving rail a He circular .. 


I. small flanges on outside of. 
cylinders 
J. Pittsburgh lock 


K. ‘offset an outside grooved 
seam 
L. square 


M. heel 


5 


a4 


Procedure-Rearrangement 


{ 
I 
| 
Directions: In the column at the right appear various steps or oper=- 
ations. ‘involved ‘in completing a job. Indicate the order in which 
your ‘readings. xecommend. that they be done PY placing the a tad number 
in each blank at Pik Sects ‘ 


1. Procédiite for making a grooved seam: 


Ae Heok eases: together. 
“Be * Gedoye: entixe seam. 


C.. Fold sages to proper ete and form’ job. 


> 


D. : Placd ‘hand - -goover over. one end. ‘of seam and strike 
ae with hammer « ao aoe 


" E. “Groover other end. 
/ ee Platten: seam closely with mallet. 
E | . a ee 
‘3 2 Ge: Flatten: séain slightly with mallet. 
| c «jay 7 
mn . . Cs i : 
a 2. Procedure for. oe, ae Sige * 
a A. Insert rivets in holes.. 
: il B: Head rivet. 
ae |: _ ae . 
_— ,C- Select rivet and proper rivet set. - 
a Pi _-D., Draw: rivet and material together. 
, 2 a i ak mer ] 
a; a E. Upset .rivet.. 
1 F - 
ig . | 
a . 2 : 
a | . 
| 
Fr 6 
Z 
; Se ag 
| i. 
; | oe 
rg Z| ‘ 
: 
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Assignment Covering 
Sheet No. 6 — Units 40-46 


THE SOLDERING PROCESS ~ 


Soldering is a process thet requires careful attention to details 
in order to secure satisfactory results. Among such details, the 
temperature of the soldering copper is of prime importance. If the 
copper is either too hot or too cold, proper fusion is impossible. 

The temperature of the base metal must be sufficiently high to cause 
the solder to flow--but not too high. However, proper heat control 
is not the only factor invoived. Joints must be properly formed. 
Pluxes and ‘solders mist: be selected in accordance with job re~ 
quirements, When these conditions have been satisfied, successful 
soldering will be more likely to result. 


Soldering is a vital process in sheet metalwork, just as it is 
in communication, transportation, and lighting. It is highly probable 
that without solder, development in thesé fields would be hampered’ 
considerably. In sheet metalwork solder is used mainly to join 
metals together and to make seams watertight. Although other 
processes such as welding may he used, solder has several outstanding 
advantages that contribute to its’ continued use. It is comparatively. 
inexpensive in terms of equipment and materials as well as being 
adaptable to a great: many uses. -Furthermore, soldering does not 
require much time and it may be: done with. comparatively little heat. 


- 


In this assignment ‘you wiil-be. given an opportunity to learn 
about some of the more important aspects involved in soldering. 
Information will be included concerning the use and care of gas 
furnaces and:soldering coppers:-.. You will also be.:expected to know: 
the characteristics and uses of the various types of: fluxes, dipping 
solutions, and solders. 


Assignment: erg. Ve ae 7 Verses Aes 


l. Read the references listed below. ..° -:. 
2. Send a postcard to the address below ecaaeeine. a’ free 
copy of the bulletin Soldering and Soldering Techniques. 
. Kester.Soldering Company eo 
4201 Wrighthood Avenue — ae the Fm ioe 
Chicago 39, Illinois 
3. After completing items 1.and 2,. answer the questions listed 
below and turn in this assignment by . 


References: - a .. ee el a ie . 


wee ~ 


A. “Beuce “ana Meyer, Sheet “Metal Shop Berti ce. pp. 138-148. 
B. New York, Hand Processes, pp. 56-70, 


F.. Smith, Sheet. Metal Work, pp.; 56-62, 


a é 
-y os 
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Questions: 

True—-False 
Directions: The following statements ere either trve or false. If the 
statement is true, draw a circle around the letter "f." If it is 
false, draw a circle around the letter "F." 
f F 1. The fumes from a gas furnace are harmful to breathe. 


T F 2. Zinc will dissolve in cut acid. 


T F 3. The tinning will be ruined on a soldering Copper that is 
* allowed to pecome red hot. 


T F 4 A grooved seam that is to be soldered should be tacked 
first. ; 


F 5. Heat causes one chloride flux to liberate acid. 
F 6. A ee solder has a higher melting point than 40-60 solder. 


Zinc chloride Eumes are sate aii 


3 48 A A 
| 
~] 


F 8. Many sheet metal shops prepare their own solider by melting 
the correct proportions of tin and lea@g together. 


T F &, The required shape and size gf a copper varies with the job 
: to be soldered. 


T F 10, Zine chloride has a corrosive action on the metals for 
which it is recommended for-use as a flux. 

T F 121. On jobs where the last traces of flux cannot be removec 
after soldering, zinc chloride shouid not be used. 


+3 
ry 


12. The most commonly used soldering COppers range in size from 
5 to 10 pounds per pair. : 


T F 13. ole materials that aré to be soldered with rosin flux 
should first be cleaned with muriatic acid. 


T F 14. Zinc chioride is recommended as a-flux for soldering black 
iren. 


T F 15. The amount of oxide that forms on the surface of metal . 
being soldered tends te increase as the conpersos 
decreases. 


T F 16. Better resuits will Be achiGosa it a seam can be soldered 
in one continuous Stroke. 


" F 17. Copper may be forged without injury to its properties. 


ff F 18. Muriatic and hydrochloric acids are essentially the same 
chemically. 


cy ~~ eer ee = er re i eS ee et PENS are meen = 


a | 
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F 19. Excess acid flux should be removed from a soldered seam. ‘-- 


F 20. A double-cut bastard ‘file is recomended for filing a 


soldering copper. 


F 21. Flux is used to dissolve oxides from the surface of metal, 


being soldered. 


F 22. Zinc chloride fumes are harmful to breathe. 


F 23. Zinc chloride should be made either near an open window or 


‘outdoors. 


=F 24. Most-wire solders. are. 40-60 solders. 


F 25. RoSin is used as a flux because it cleans the surface of 


the metal. being soldered. .. : 


F 26. Soldering coppers that are to pe tinned should be heated 


to a a a that will just melt solder. 


F 27. Flux is used SO, that solder will adhere to metal. 


F 28. Aluminon cannot be’ soldered to other. metals, such, as copper 


BEABB« or tin. 


F 29. Acid core ‘solder is recommended for soldering electrical ; 


connections. 


F 30. When soldering aluminum a special-solder and eolderste 


flux is recommended . 


F 31. When a soldering copper is to be” used to solider a joint in 


.a vertical position, the copper should be tinned only on 
the Side that will be in contact with the work. 


F 32. A damp rag is ‘recommended to remove excess solder from the 


-, point. of a copper. - 


F 33. Aluminum ‘is easier tc solask. than galvanized steel. 


Completion 


Directions: Pill. in the piank(s) in each statement, with the word(s) 
required to complete the sentence eOrrect=y- = 


Le 


2. 


Soft solders have relatively ‘low 


_ points. 


Soft solder is an alloy composed of uae __.:. and ‘ 


Pd 


Soft Soldering fluxes are meverty made up of” solutions” or pastes 
containing et ; a ee 


Rosin is used as ee soldering 
plate, and lead. 


ary te, 


, ; < 2 


5.. Zine chloride should be kept in a closed container. 


# 6. A soldering copper Should be heated to a 
an color before it is filed. 


z 7. Metals used in making 50-50 solder have at ‘melting. - 
Bt points than solder. itself. 


8. Sal ammoniac cakes are apt to be. eg _ from grooves 
cut in them py careless workers. © 


9. Wire solders: may be ‘obtained with either nes or 
: cores. ee 


+t mmemenss oe + 
: - . 


10. Sal ammoniac may be purchased in. either the oven or one- 
pound —________— form... eo . 

11. Zinc chloride should be kept avay. ‘from machines and tools, 
because it will cause them tO 2 a 


E | 12, Soldering copper Tiende are manufactured. out of copper because it 
E _ and = a “heat. readily. 


13. The operation concerned with coating’ the. point. of a copper with 
solder is Tererees bea as * ‘7: ° 


14. A satisfactory “dipping solution, requires S about one-half of an 


pela « Hash aes 
¥ 
cd 


ounce of - es cele _. to. each quart of water. 
a : SER. ve se ag, - cle 
15. The handle. of the ded céppes er in the 


2 “direction the’ HOtapE is. to flow. ae 


; . 
} . - wet o . » 


a 16. The copper end ‘of a soldering copper: is. ‘calisa the 
i E i 
4 ;: i OR “2 “ 


| i7. Light-weight sciaesine: coppers should: ithe used for heayy~gage 
i metal because they do not hold. engagh so See He 


7 18. Black disccioretion. arbynd soldéreq joints “on galvanized iron can 
| = : be prevented by adding -- a to muriatic acid flux. 


SS 


, & 19. The main alloying element ® ‘in 60-40 cotta is Sd 


20. The more tapered. the point, Ye nore rapidly a _ soldering copper 
will lose. Aten: i agit eco : iter 
= . r ; Paes SN : . 
p 21. The head of ‘a 6 péund, soldering copper: “actua1y’ weighs 
: pounds. | tes ; e ; ; *o. 
a Se = say: . sae Ges a 
22. Improperly shaped goldéringrcopper points ‘should be 
and 2 fee, : 


23. Solders ecapeeed: of ieaa are’ not re ecormended for a aed 
kitchen utensils - “kecaluse- -of the. fanger "oF lead. . 


La 
* 
aes 
®, 
+ 
2 


ree a eee SRY, te ETE APE EM TE TOYS Birt 5 Pf Steers ar emg RPE 


ie oa tT adie ¥ * (al) ote a baad 7 Boas An 
cree PEFR te errs 2 we oe 


. 33. 


.24. On joks where the last traces of flux cannot be removed ae ERE 
‘: soldering, uw = - -_. Flux.is. recommended. ee, 


25. The residue that. is left:after,removing the turpentine from thé: 
: sap of cértain pine trees is Arter . . 
26. coppers should not be cleaned in flux Saad for - soldering. eens 
the work will be « eee. May 


27.. Soldering coppers should be often to keep the ‘pdint 
“smooth ‘and tO: ‘remove’ ‘burnt eubetahcasts ~: i eee 


ae 


oi ae 


28. A soldering copper mat ke retinned every time at is 


fey : st 


has been rubbed on sal cmmonzae by matting: | a little 
on the ‘peint. + i ; . en re ee 


30, A gas furnace wil produce a “heat. of gingaviy ees + degrees 
Fahrenheit. ci emea se 


31. Dipping solutions are used to te ohetn. - ‘the points of solder- 
ing coppers. , 


b> 29. A properly heated soldering copper. may be tinned ages. ibs: point 


32. The flame of a gas furnace should be adjusted by turning the 


ea valve. 
33. Rivets mast™be soldered ‘on: jobs: that’ are to. ‘be. es, tight. 
34. The tip Of.a soldering COED may be changed to meet the needs of 
‘of Peyculer job by. SHA EES tgs me 
; eee csi: = i 
35. It is recommended that cr before they are 
soldered . a 


ae 


. oe . alee Wie fs sta «, Fe . 
36. The surface ‘Of a common bricks used when ‘ténning a. ‘topper with 


ooh 


< * 
aes 


37. The melting point for ere oo a as the proportion of 
aes is increased. 


~~ 


ve . . Te 
ts 2 ee . 


33. The tip of a copper is wedge-shaped. 


of than ° : 


40. If solder is to be easily applied, the surface it comes in contact 
» _ with must be * 


41. Heavy-weight soldering eoppers are ape to ee  Light- . 
gage metal. 


a 


: : 39. Solder nea, for light aoe niétals should have a larger proportion 


42. The size of polderita, ea is designated by the eat in 
pounds for.--._- ae Cee : 


i 


43. 
44, 
45. 
46. 


47. 


: 48. 


49, 


50. 


Zinc chloride is formed by dissolving zine in acid, 
After zinc chloride is formed, the solution should be e 


The acid swab used for applying flux is actually a small e 


The hood of a gas furnace is to facilitate clean- 


ing its bed. 


A copper should be moved along a seam slowly enough so that the 
metal will enough heat to melt the solder. 


Cold solder beads or shots are frequently used in soldering 
cylindrical . : 


In soldered joints or seams where the flux may penetrate into 
joints more deeply than the solder, a (an) flux 
should be used. 


Aluminum can be soldered with 50-50 soldes if a 
flux is used. 


Multiple-Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


1. The tendency for light~gage sheet metal to buckle is re- 
duced by using (A) 60-40; (B) 46-60; (C) 50-50; 
(D) 30-70 solder. 


2. The best method of heating soldering coppers for use within 
the shop is by means of (A) a charcoal fire pot; (B) a 
gasoline torch or furnace; (C) electricity; (D) a gas 
furnace, 


3. The melting point for soft solider is approximately (A) 212; 
(B) 400; (Cc) 600; (D) 1,000 degrees Fahrenheit. 


4, Among the various special types of soldering coppers are 


included {A) hammer; (B) chisel; (C) hatchet: (D) 
saw. 


Listing 


Directions: List the items called for in each of the following state~ 


ments. Select your answers carefully. 


1. 


The composition of 50-50 solder is: 


(A) 2) eee a er ie See 


The period of usefulness will be increased for a pair of coppers 
by: 


(A) (B) 


-? 


; ee Zag types of sqldeting coppers mest. used in ‘the shop are; P 
oe ik Gee @) a 
a4 “igs three vain a copper ‘should do | in soldering: ta! 
‘ hs ao a fe) 
Si Methods used. fox cleaning Heated saldering coppers are: " 
6. ‘List the names of. the valves ona as sarnace | that Should be 
ie closed s at the. end of: each. ‘Work a 
ae : : 
n (B). 
Directions: 


‘ various’  Eluxes’: ‘Match. the letter of the’ etak ith | ‘the. Bpeeeer iets 


flux, by placing the proper letter in eac “plank at the left.. (note 
that some o£. these fluxes tay be. us ed for} more “than” ‘one’ metals )- 


a Co _mutiatic acid, - = i Sea A. thaek, iron , wae 
26 zine chloride: — , ; _ By delyanifed 3 iron. as 
a. “hee See aly *e ee ws ‘ 
a tosin: rane ior aes Ch gin’ plate a 
4. soldéring salts Pa | ‘ . _ . > ‘ : i 
, ae 3 : a : Procedure-Reatrangenent : a: - = A os ee 


Directions: - In the columh: at the right appear various: ‘Steps. ‘oy, oper-- 
ations involved in forging. a’ soldering copper: Indicate=the. order: in 
which your readings recommend that- the: -operations be- ‘performed,, by 

placing the proper number in the blank at oe left." cae 


‘*, “- - 


~ 


Cine Sis 


Se eS a — 
A.. Reheat soldering copper to: a bright E ga a 

a 5a an 
B. File and tin soldering. ‘copper. dia eee A 


ad . 
* 


coe Heat’ soldering copper to: a ‘bright red. & a o 
D. Porn copper on anvil by striking with a : iarge hammer. 


E. Clamp copper in vise and remove burnt tinning and pits by 
filing. 
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Assignment ' Covering 
Sheet No. 7 Units 47-53 


MACHINE FORMING: FOLDERS, BRAKES, ROLLS, AND ROTARY MACHINES 


Mechanical devices have enlarged the scope of work that may be 
done profitably by the sheet metalworker. The tedious work that 
would be involved in forming certain jobs py hand has been speeded up 
by the use of machines. Since machines used for working sheet metal 
are available in many different types and capacities, they frequently 
create prevlems that confuse the beginning worker. 


Persons intending to learn the sheet metal trade need to know 
about these various mechanical devices, if they are to become pro- 
ficient in the trade. They need to know about the limitations and 
capacities of the various machines, as well as how to set and adjust 
them. 


In this assignment you will have an opportunity to study the 
basic hand operated machine tools that are used in forming sheet metal. 
Information will concern types and uses of folders, brakes, rolls, and 
rotary machines. 


Assignment; 


1. Read the references listed below, 
2. (a) Make a list of the sheet metal machines a general sheet 
metal company should have in order to do their work efficiently. 


(b) Make a list of the size and approximate cost of each machine 
you selected above. 
3. After completing items 1 and 2, answer the questions below 
and turn in this assignment by ° 
References: 


A. Bruce and Meyer, Sheet Metal Shop Practices, pp. 89-133. 
G. New York, Machine Processes, pp. 1-28, 38-48, 56-66, 155-187. 


Questions: 

True-False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "To tf 16 is 


false, draw a circle around the letter "F? 


T F 1. The maximum thickness metal-crimping machines for light work 
can generally handle is 24-gage. 


T F 2. Molds are used on brakes for the purpose of forming curved 
shapes, 


: . TEE 
E Y -F 
TF 
| T FF 
i . F 
| 
| 
T *-F 
| 
| T F 
oe , -F 
T F 
tT §F 
T *§F 
os T *F 
_ T §F 
a , F 
fs , F 
= T F 
md T F 


3. 


- 16. 


17. 


18. 


oe 19 ° 


20. 


,eeeentielly a stretching process. 


63. 


A certain amount of slippage between the ital being. formel- 
and the rolls of a forming machine is necessary when form="-. 
ing tapered shapes. 


The maximum number of thieknsesas that can be formed in a ; 
par folder is between two and three. : 


S.A 


Wire - ‘or roa should noe be formed in. a bar “Zolder. 


A. special angle iron is used on. hand verree wen forming 


-long or heavys gage sheet metal. 


Heavier~gage. materials a..2 easier to form ina slip-roll- 
forming machine equipped with two-inch diameter rolls than 
three-inch diameter rolls. ; 


Burred edge’ differ. from turned edges in that the purred 
edge has a sharper radius... - 


A wider edge. may be turned on a cylinder than a disc. 


When burring an edge, the machine-operating handle should 
be hpueded rapidly: after the first RevQiateon of the job. 


The upper jaw and bending leaf plades are apt to. be damaged 
if one attempts’ to Boe. eS of seamed pieces in a hand 
pranee 


The formirig « of a flangé on a: disc with a | gurning machine is 


The ‘maximum=-gage sheet metal that — Be formed in a hand 
brake increases for every one-quarter inch deduction in 
flange width, : 


The bending- leaf: of a hand brake: should be: returned graduall 


to its usual position... 


Pipe may be joined together easier if one end ‘of each sectio 
has been ‘crimped. : 


+. 


Wire ‘should never be formed: ain a s1ip-roll-forming machine. 


‘The edge af a job that is being crimped by a machine should 


be held. in: contact with the gage merore it passes through 


the roils. ° 


the -upper front roll of a slip-roli-forning. machine deflects 


. the metal upward ‘to form the. pera uere S 


A knurled rut at the end of. the beading machine’ S crankshaft 
is used: to align the beading rolls. 


Sheet metal is apt ie corrode when exposed to moisture or 


. certain types of fumes if its coating has been injured.., 


“ 
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, 
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34, 
~ | is greater for 24-gage than 22~gage mild steel. 


2i. 


22. 


23. 


‘30. 
31. 
326 


33. 


35. 
36. 
37. 


38. 


The sharpness. of the. folded edge is controlled by lowering 
Or' raising the wing .of the bar. folder. 


The gage on a bar folder should be set slightly less than 
the desirable width when making a 2 a a seam. 


The blade of a bar folder is designed to withstand hammering 
with a mallet. 


Brakes are used in the PEOCeSe called “braking tin." 


Hand-brake mold sizes range from approximately five-eicghths 


‘*to three inches in diameter. 


The work will tend to draw away from the gage of a beading 
machine as the bead is made deeper. 


The Starting edge of a- cylindrical job to pe formeé in a 
slip roll forming machine should be prepared by lowering the 
opposite edge-.of the metal after it has been just. started 
into the ro ls. 


The seam of a cylirdrical job should. not be run through 
the ZOlls of a beading machine under pressure. 


The coating on sheet metal is. apt to crack or flake if a 


bead is rolled on its surface in one pass. 


If the wing. binds on the folding blade of a bar folder, it 
should be adjusted so that it is.closer to the blade. 


Truss rods are used.as a means for making adjustments on 


‘hand brakes so. that.sheet metal may be bent evenly. 


Balancing weights are used in connection with the clamping 


- bar of a hand brake to facilitate its operation, 


The width of a flange may be increased when using a hand 
brake as.the gage number of. the sheet metal increases. 


The minimum width of fold that can be made on a bar folder 


The. wing setting of a bar folder. produces the desired sharp 
--or rounded fold. 


The stops on a bar folder are used in making angles of 45 


-and ,90 degrees. 


The smaller the diameter of a job to be formed in a slip 


- xoll machine, the greater the starting bend should be. 


Edges for double seams and Pittsburgh locks may be formed 
in a.hand brake. 
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—. F 39. Standard hand brake ratings are determined by the maximum- 

no gage mild steel they are capable of forming a flange one 
‘inch or wider, when th xe angie iron is in place on the 
bending - leaf. ; 


T F° 40.. The forming of slight impression on the surface of sheet" 
See metal with a turning machine prior to flanging an edge by 
hand is called “creasing” or “scoring." y 


T F 41. Grooved seams on johs to be crimped should be run through 
the crimping machine at least twice to insure best results.: 


T F 42. The spacing between the top. and botton front rolls of a 
slipercii-forning machine determines the curvature of the 
job being formed. — 


T F 43. he width of a bend is limited when using a brake. 


T F 44. Zt is recommended that hand brakes be oiled at least once 
a week with medium grade machine oil. 


T F 45. Par foiders are particularly Heeeut in ferming reverse bend: 
at close distances. : 


T F 46. It is necessary to open both clamping bar handles when feed- 
ing a small prece of sheet metal into a hand brake to be 
bent. 


T F 47. The material is clamsed be tween the blade and the jaw, of a 
bar folder by pulling the eens handle. 


T F 48. Pee brakes are available in ‘lengths of approximately ten 
are feet. . 


T F 49. The circular grooves in the top roil of a slip-roli-forming 
machine are used in foxming jobs with an outside wired edge. 


T F 50. The gage setting of a bar folder should pe increased slight- 
ly when making che second fold of a double hem on Light 
material. 


y 7 F S51. The distance between the inner edge of the upper roll and 

the shoulder of the Lower roll on the buxrring machine 
should be equal to two and one-half times the thickness of 
the metal to be burvred. 


ae 
| 
wn 
N 


The wing of a bar folder is not properiy adjusted if it binc 


T F 53. A screw driver is the only tool required in dapper the gaqe 
ef a bar folder. 


T F 54. A special one-quarter inch wide stee) bar is used on hand 
brakes for the purvose of making narrow, reverse bends. 


ee ~ F 55. ‘the width of an edge that can be formed on 2 disc by a 
turning machine decreases as “She diameter of the disc 
increeses,. 


tT F 56. 


T F 57. The desired depth of crimp should be produced in one revo- 
lution of the work through the crimping machine. 
T F 58. A properly turned edge should have a wavy appearance. 
Completion 
Directions: Fill the blank(s) in each statement with the word(s) 


possible to make turned edges. 


required to complete the sentence correctly. 


1. 


2. 


ll. 


12. 


13. 


14. 


Folds for lock seams and wired edges are prepared on the 


folder. 


Generally, burred edges must be made narrower than it is 


If a series of 54-degree angle folds were to be made in a bar 
folder, it would necessitate adjusting the split 


which clamps on the end of the shaft. 


The appearance of wrinkles on finished tin plate jobs can be 


avoided by first the tin. 


Care should be taken to protect the highly polished rolls used in 
when they 


forming aluminum and stainless from 
ere not in use. 


Formed jobs may be withdrawn from a slip-roll-forming machine 


without distortion by swinging the upper roll clear of its 


Basic parts of the brake ares the bed; top leaf; and 


When making a wired edge, the gage of a bar folder should be set 
times the diameter of the wire. 


at a distance egual to 


One end of the rear roll should be adjusted so that it is slightly 


higher than the other, when forming 
Slip-roll-forming machine. 


The 9/64 inch thick upper roll of a turning machine is used in 
inch or smaller diameter wire. 


forming edges for 


The maximum number thicknesses of sheet metal that may properly 


be formed at one time in a hand brake is 


shapes in a 


Bar folders are not generally used for sheet metal over 


gage in thickness. 


The type of bead most frequently used as a stop on pipes, to 
prevent one part of the job sliding over the other, is the 


bead. 


The ‘inside bead is placed towards the middle of the job when the 


bead is used as a stop. 


A burred edge will be cut if the 
too much at one time. 


is tightened 
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letter of the item which will provide the corréct answer to complete 
the statement. 


'1. A-turning machine comes equipped with.two sets of upper 
One is 9/64" thick, the other one is (A) 3/16"; 
(Cc) 3/8": 


15, The diameter of jobs formed in a slip<roll-forming machine is 
controlled by raising or lowering the roll. 
16. A turning machine may be used to form the narrow edge called a 
oe on a circular job. 
: 17. In order to allow for the spring-back of sheet metal, it is some- 
2 Zak times necessary to raise the bending leaf of a hand brake Biageery 
rr 4 ; than the required angle. 
p (18. Friction eine are used as a means foi attaching to a 
= ' , hand brake. . . . . 
- 19, The diameter of the end of a pipe that has been crimped will be 
= in Rianetee 
= 20. The proper clearance for the pocket of a Pittsburgh lock may be 
3 insured by inserting a of material in the upper 
= . fold before the pocket is squeezed together. 
P 21. The chief disadvantage of straightening out flanges and then re~« 
. bending them in the opposite direction is that it the 
F sheet metal, 
_— 22. The proper material allowance in turning a wired edge is equal to 
= times the diameter (of wire. 
_ 23. Two machines commonly used in bending or -” €olding sheet metal to 
_ , form edges or locks for seams are _and_ . 
24. The essential differences between burring and turning machines 
are the shape of the and the- Boca t en: of the ° 
25. The special jeench used to change the rolls. on a turning machine 
is called a wrench. 
Multiple~Choice 
Directions: In the space at the left of each statement, write the 


rolls. 

(B) 1/4"; (D) 5/8" thick. 

‘2. The maximum-gage sheet metal beading machines are capable 
of handling is approximately (A) 127. (B) 18: (Cc) 22: (D) 28. 


3. The maximum-gage mild stéel that a one-half inch wide flange 
could be formed in a hand brake rated to bend a 1" flange 
on 18 gage would be (Aj 20: (B) 18: (Cc) 16: (D) 14. 


' 4 The most commonly used size of bar folder has a working 
length of approximately (A) 12"; (B) 18": (Cc) 36"; (D) 54". 


eee een ie et eee 


seen mt ree we 


age ath eA, +s ixerS de 
+ - wna ome er ee 


eae 


Ordinarily the maximum width fold that can be made in a bar 
folder is (4) 45"3:(B)1"; (Cc) 3": (D) 6". 


G. The Strain on the blades of a hand brake may be equalized by 


placing the short vieces of sheet metal to be bent near the 
.-(4}) adiustable collar; (B) angle iren; (C) center of the 
rake; {(D) right balanc cing weight rod. 
T% The maximum, capacity for slip-roll-forming machines 1S usualiv 
limited to (A) 10; 8) 14; (C) 18; (D} a aa 
8. “In setting the gage on a turning macnine for wiring, an edge, 


one should measure from the gage to the (A) inner edge of & 
upper roll; (B) outer edge of upper rell; (C} center of upper 
YrOll: (D). outer edge of Lower roil. - 

oe 
= ‘ Listing 


Directions: Rist the items ‘calied™ for’ ‘in each’of the fol lowing state- 


ments. Select ‘your answers. epretally: ae OR es 
a ee a 3 oh Le 


i . 


crimping rolls are ‘obtainable in ‘the nea tOwand typel of corru= 
gations: , ee 


(A) : ‘ : - 4 a: Ps (B) : . oy 2 tage 


List the most common shapes of beads used in “sheet metal work . 


es a fee ee : 
(A) sand? om sey, ne Z 
’ ." - : : Los : ee 2 
: be a Ue Sie 
Oe ee he. Te 


List two" Heagons for polling. curved tinpressions, ss sheet metal. 


*. ae is rare bo ‘ ‘- ? 
(A) a (Bd _ 
nist Rages types: of folders a : 
ay": : (c) 2 . 
List the. ‘aa justnents that should be einexes before using a har 
folder. o _ Bae ; ; 7 oy a eens 
(A) a as és) 1 
List two factors’ that aré _ngcessary ‘to.consider in making an 
evenly nk ae edge! vie @ ees ee 


(2) | 


6S 


7. Bist the factors necessary to consider in making a good bead “in 
sheet metal. 


(A} 


§. The maximum thickness of metal that slip roll forming machines 
will form depends on the jobs: 


(By (D) 


Se neeial 


9. The causes for an edge being improperly formed by a turning machin: 


ares 
(A) 
(5) 
(C) 


Proscadure-Rearrangenent 


Directions: in the column at the right appear various steps to be 
followed in forming the pocket of a Pittsburgh lock in a hand brake. 
_ indicats the crder which your readings recommend these steps be done, 
: by placing the proper. number in the bianks at the left. 


A.- Raise bending leaf. ‘slightly, offset pocket by striking the 
outer edge with mallet. 


_B. Insert sheet in brake;.close upper jaw flush with prick punch 
marks; raise bending Leaf until sheet. is formed slightly less 
than 90 degrees. ’ - 


_C. Insert sheet in brake with upper edge flush with outer edge 
of upper jaw: close uprer jaw. 


D. Turn sheet over: insert in brake with outer edae Of bending 
deal; close upper jaw. a 


E. Insert Sheet in brake; hold 90 degree bend against edge of 
upser jaw; close upper jaw; raise bending teaf as far as 
possible. 


PR. Insert formed edge (one end of job) in brake; hold sheet 


against bending leaf; close upper Bad raise bending leaf as 
far as possibie. 


i 
f 
i 
} 
i 
Hf 
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Sheet No, 8 Units 54-59 


MACHINE SHAPING: SHEARS, DRILL PRESSES, AND GRINDERS ~ 


Mechanical devices have not only been developed to facilitate 
the forming of sheet metal, but also to facilitate the shaping of 
metal as well. Among such machines are included various types of 
shears, drill presses, and grinders, which were designed to enable 
the tradesman to do more and better ‘work. 


Workers in the trade need to know how these machines are used to 
enable them to do better work. Without such an understanding these 
machines will not be of much value in the efficient performance of 
work; in fact, they may actually be detrimental in not.only performing 
the work, but to the physical well being of all shop personnel. It is 
only through intelligent t, well-trained workers that such aelnes can 
be put to their fullest use. 


In this assignment you are to study about some of. the.machines 
commonly used in the shaping of sheet metal or tools used in sheet 
metal work. Specific information concerning the squaring shear, drill 
press, and grinder will be included. 


Assignment: 


1. ° Read the references listed below. 
2. (a) Describe the manufacture of abrasive wheels. 


(b) Give the advantages and disadvantages of the various 
materials used as abrasives in grinding wheels. 
3. After completing items 1 and 2, answer the questions listed 
below and turn in this assignment by : ° 


References: 


A. Bruce and Meyer, Sheet Metal Shop Practice, pp..69=70. 
G. New York, Machine Processes, pp. 29-37, 49-55, 67-85. 


Questions: 
True-False 


Directions: The following statements are either true or false. If - 

the statement is true, draw 2 circle around the letter "f". If it is 

false draw a circle around the letter "F? 

{T F i. Abrasive grains that are closely spaced together are less 
apt to clog than those with wider spacing. 


143 


15. 


16. 


17. 


oy pe 
The spindle speed of a drill:press is tooihigh if the cut- 
ting edge corners of:a drill wear away too rapidly. 


The abrasive grains of a grinding wheel should be bonded 
closer together for rough grinding than: finishing grinding. 


The upper blade of a squaring shear is set at a slight 
angle with the lower cutting blade so that the force 
necessary to cut sheet metal is reduced. 


One should stand directly in front of a ase wheel 
when operating a power grinder. ° 


. Steel washers are placed between the sides of a grinding 


wheel and the flanged collars to reduce the danger of the 
wheel cracking. 


Accuracy of graduations appearing on the bed of a squaring 
shear may be checked by measuring with a rule from a gradu~ 
ation: to the outer edge: of rue lower cutting blade. - 


A harder wheel should be ee for hard meenre ehan. soft 


; metals. 


Alignment is facilitated when cutting sheet metal with a 
squaring shear by cutting two, short notches and bending 
them.down at the end of the line ate be cut. 


The device used to hole straight-shank cutting tools ina 
drill press is called a sleeve. 


A slitting gage is used when making s eeaignk: gute with a 
circle-cutting machine. 


o. * 
t 


To prevent work from losing its temper while being ground, 
it should be cooled in water when it becomes heated. 


' The possibility of sheet metal moving while it is being 


cut with a squaring shear is eliminated through the use of 
a hold-down afeocuments 


‘Both types of Sircleceuteing machines can 1 be used for 


making irregular cuts. 


The value of. natural abrasives is limited because of the 
difficulties involved in producing similar grinding wheels 


Aluminum :oxide rather than silicon carbide grinding wheel: 
are preferred for grinding copper and aluminum. 


Centers of circles to be cut with a Saec ie cateane, machine 
should: be prick punched, .—- --.,; a 


oes Lares 325? a ay Ane Seale ge kobe Le 
Fee EE Re! RE ee ie fe per 


Pre aye Se eo 
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18. 


19, 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


The distance between the upper and lower cutters of a circle 
parler machine must be adjustable for cutting outside 
circles, 


The lower cutting blade is fastened to the crosshead of a 
squaring shear. 


Lard oil is recommended as a cutting lubricant for low 
carbon steel. 


Burrs and abrasions should be removed from the shank of a 
drill with a file or oilstone. 


Silicon carbide crystals are less easily fractured than 
aluminum oxide. 


The chief disadvantage of circle shears is that only cuts 
starting from the outside edge of a sheet can be made. 


It is a sign that too much pressure is being applied if the 
drill chips at the cutting edges. 


Seamed edges should not be cut with a squaring shear because 
of the danger of damaging the cutting blades. 


The grit size of an abrasive is determined by the number 
of openings per inch in the mesh of the smallest screen 
through which the grains will pass. 


The graduations marked on the face of a squaring shear bed 
will remain accurate after the upper cutting blade is 
reground. 


The minimum amount trimmed from a sheet with a squaring 
shear should not be less than the thickness of the sheet 
being cut. 


The hardness of a grinding wheel Gepencs on the hardness of 
the abrasive it is composed of, 


Sometimes it is considered good practice to insert sheet 
metal from the rear of a squaring shear to allow more freo- 
dom when operating the foot treadle. 


The sensitive drill press usually requires a tapered-shank 
cutting tool. 


When cutting very small circles with a circle-cutting 
machine, the sliding circle arm should be set nearer on 
center than when cutting large circles. 


The lead-bushed hole of a grinding wheel should be scraped 
to make it fit freely, if it is too tight to fit the 
Spindle of a grinder. 


bh . 
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34. The type of: cutting lubricant varies with kind and hardness 
of the metal being drilled, 


35. -For best results a grinder events be in operation while 
adjusting the tool rest. 


36. The practice of holding work with one's hand while using a 
drill press usually results in broken drills and injury to 
the operator. ; : 


37. Sheet metal may be cut most rapidly with a squaring shear 
that is equipped with a hand operated hold-down attachment. 


38. The-number of thicknesses of sheet metal that’ may be cut at 


any one time with a squaring shear is determined by their 
“:. combined thickness. in relationship to the maximum capacity 
of the machine. 


- 39,:°A properly adjusted grinding wheel should be drawn tightly 
. + @nough against its flanged collar to: prevent | he wheel from 
turning on the spindle: 


40. It is a recommended practice to grind on the side of a’ 
grinding wheel. 


 ompletion - 


Directions: Fill the anes in each statement with the word or words 


required to complete the sentence correctly. 


1. 


Slots are provided in the face of a squaring shear bed so that 


ae front, may be sae at to it. . 


When ‘euteina sheet metal that has been marked, the. Vine to be 
cut should be piace flush with a edge of the 


~eutting blade, 


‘Extension arms ie6 sttapnea to the. of a squaring shear. 


Boge cpstcted | squaring shears will cut__ gage or less'mild 
steel. 


.” 


:-Burrs on the shank of a drill will causé it to run out” Of . ™ 


oe deed 


The majority of grinding wheels are made by. the_ 
bonding ‘process~ ; as 


“ 


“The type of grinding wheel particularly suited for tool L grinding 


has a _- id di —_—~ bond. 


Twist drills are held ina ahuek or sleeve which is attached to, 


‘thes > ire: __of the drill press. 


Lateral clearance between the cutters of a circle-cutting machine 
is obtained ‘by: ioe el the eres 


10. Before any cutting is done with a squaring machine, the 
should be cleaned. 


ll. The abrasive grains of a grinding wheel are held together with 2 
binding material called ° 


12. The wear on the teeth of a drill press chuck will be reduced by 


pressing 2 __While turning the key. 
13. Aluminum oxide is made by neatina in an electric 
furnace. 


14. Forcing a wheel on the spindle of a power grinder is apt to set 
up strains which might cause it to ° 


15. Equipping a grinder with an -sized wheel frequently 
results in the wheel bursting. 


16. The clay used to bond abrasives which is converted into a glass- 
like substance upon being heated in a kiln, is known as a 
type of bon ing material. 


17. The structure of a grinding wheel refers to the : of 
the abrasive grains. 


~8. Grinding wheels are attached to the ends of a powergrinder 
: spindle with left and right-hand thread fasteners in order to 
Z safeguard against their becoming . 


19. The tool post of a grinder should be set so that it is not more 
than inch away from the face of the wheel. 


20. The tenacity with which abrasive particles are held in a grinding 
wheel under grindince »ressure is referred to as ° 


21. In reference to the cutting speed of a drill press, the abbrevi- 
ations, R.P.M., refer to the number of 
the spindle makés. 


22. When cutting light materials with a circle cutting machine, the 
cutter should be adjusted so that they just ° 


23. A gap shear is essentially the same as a squaring shear except 
for the ° 


24. The wedge-shaped tool used for removing a sleeve, socket, or 
drill from the spindle of a drill press is called a drill . 


25. The possibility of the sheet moving while being cut is reduced by 
placing it on the side of the squaring shear. 


26. Drill-press spindle speed is adjusted by means. of two stepped 


i 27. Cold chisels <hould be ground to have an included angle of between 
| and Gegrers. 


28. 


yi 


30. 


31. 


32. 


33. 


34, 


356 


36. 


37. 


75 


After abrasive particles have been prepared and molded, they are 
treated with to form the grinding wheel. 


The type of artificial abrasive that is recommended for: grinding 
alloy steels is called ° 


Lubricants are used wnen drilling to reduce the tendency of 
the drili. 


The process of restoring the sharpness of a grinding wheel by 
breaking away the dulied abrasive crystals is known as 


When using a grinder that is not equipped with safety glass 
shields, the operator should wear safety ° 


The work should be moved back and forth across the face of a 
grinding wheel to prevent wearing a in the wheel. 


The side gage on a squar‘tng shear is used for squaring the 
. of the sheet metal. 


The bevel gage that is attached to the bed of a squaring shear 
is used to make e 


When cutting with a square shear, a common accident to be avoided 
is putting one's under the foot treadle. 


The back gage that 1s mounted on the rear of the squaring shear 
is used for cutting oz metal. 


Multiple-Chaice 


Directions: Listed with each of the incomplete sentences that: follow 
are several responses, one of which will complete the statement to 
make it true. Indicate your choice by placing the appropriate letter 
in the blank at the left. 


1. The maximum width of a series of long strips that May be cut 
from a piece of sheet metal with a gap shear is (A) 18 inches; 
(B) 22 inches; (C) 36 inches: (D) unlimited. 


2. The spindle speed of a drill press should be reduced to 
approximately (A) 25; (B) 50: (C) 75: (D} 903 pex cent 
of that recommended for high speed drills when using carbon 
steel drills. 


3. The maximum length of cut that can be made in a gap shear is 
(A) 36 inches: (B) 72 inches; (C) 120 inches; (D) unlimited. 


4, A quarter-inch drill should be operated in a drill press at 
a speed approximately (A) one-half; (B) three-quarters; 
(C) twice: (D) equal; that recommended for a haif-inch drill. 


2% * . - . se ui . A erat iJ + fe ‘3 ° ‘ 7 ‘i 
gore tact ta a, : 
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76 


a 


bar hla TM a a tater Be ated tile TR al i ts a aN a a a hc kh Nc ke Tk aa al Ma EE att et Ee ea i da 


5. The top of a grinder tool rest should be set at such a oe 
that it is approximately {A} on the same level with; (B) 4% 

to 4 inch above; (C) % to % inch below; (Db) flush with the 
center of the grinding ‘wheel. 


Listing 


Directions: List the items called for in each ef the following state=- 
ments. Seiect your answers carefully. 


i. 


2e 


36 


4. 


Se 


6. 


7. 


The most widely used types of artificial abrasives fer grinding 
wheels are: 


(A) (B) 
List the more commonly used types of offhand dressers. 
(A) (B) 


List the two types of F eieieseuteiaG machines used in sheet metal 
work. 


(A) 


{B) 


List the various types of gages with which squaring shears are 
equipped. 


(A) 
(B) (D} 


List the various devices that are available for holding work to 
be shaped in a drill press. _— 


(A) {C) 

(B) 

List the general types of bonds used in grinding wheels. 
(A) (D) 

(B) () 

(Cc) 


List the materials that are heated together in an electric furnace | 
to produce silicon carbide. 


(A) 
(B) 


(c) 
(D). 


li 


me DR AT ee Pet I eae 


(A) : (D) 


nt ms ~ 4) cite. ae. Se ee ee ee a ee es EE ee ee ee ee re ee ee ee ee ee eee ee ieee Gi ae slam! 
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7 


List the factors that should be considered in selecting a grind ing f 
wheel for a particular ee 2 Fe 


A 2 


(5) 
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Assignment : a Covering 
Sheet No. 9 Units 60-64 


MEASUREMENT: LINEAR AND ANGULAR 


It is practically impossible for one engaged in the sheet metal 
trade to avoid using some form of mathematics in his work... For this 
reason a summary of the basic mathematical concepts relating to sheet 
metal work is included in this course of study. 


The information presented in this assignment will be limited to 
the study and application of linear and angular measurement. It wili 
include principles and problems pertaining to fractions and decimals. 
When these are clearly understood by the student, it should help him 
to become a more adept layout man. 


You will be expected to master the fundamentals of linear and 
angular measurement while reviewing the basic principles and solving 
the drill problems that are included in this assignment. Particular 
attention should be given those principles and problems with which you 
need extra practice, 


Assignment: 


lL. Read the reference listed below. (Omit actually solving 
the problems in the Assignment Series at this time.) 

2. In this assignment you are to confer with your coordinator 
and with his help select six Assignment Series Units to 
solve. It is suggested that you work out two Assignment 
Series Units in each of the three Sections assigned. Your 
selection should be made in light of the problems for which 
you feei a need for more practice, (Refer to the table of 
contents in Reference E, pages vii~ix, for the Assignment 
Sexies Units.) Check your answers by referring to the 
appropriate Basic Principle and then recheck your work. 

3. Complete items 1 and 2; answer the questions Listed below 
and turn in this assignment by 


* 


Reference; 


z E. New York, Sheet Metal Mathematics, pp. 2-109 
ouesttones 
True~False 
Directions: The following statements are either true or false. I£ 


the statement is true, draw a circle around the letter “T," If it is 
false, draw a circle around the letter "F." 


T F 1. Confusion and errors will be reduced in problems involving 
feet and inches if such information is indicated with the 
computation. 


aod 
* 
x 


iy 


li. 


12. 


13. 


14. 


79 
The complement of a 65 degree angle is 115 degrees. 


Vertical angles formed ‘between ee etrenant intersecting 
lines are equal. 

The center of. the Lawer edge ofa sropidctor should be 
placed at the vertex of the angle to be measured. 


ZT£ an answer is to he corrected -to three decimal places, 
three places must be used throughout the computations. 


Ratio is a method used to Show the: rélationship between two 
humbers. , 


It is generally. best to change ae to fractions before 
averaging.them. 


Number 8 gage metal is twice as “thick ; as number 16 gage 
metal. 


The quotient is obtained by dividing the dividend into the 
aivisor: 


Inch marks are ereduentty omitted from the dimensions of a 
drawing. 


A Decimal Equivalent Table speeds up the computation and 
reduces the possibility of error in the conversion of 
fractions. 


The denominators are subtracted fron each other when 
subtracting fractions 7 


“LwWo triangles will be ne in size when their correspond- 


ing sides are equal in length. 


The number of decimal places in the product of two numbers 
Should equal the number of places in the multiplicand. 


Net price is determined in single discounts by subtracting 
the amount of discount from the list price. 


1€ tin plate is a heavier gage metal than 1X tin plate. 


The product of two, or more fractions is equal to the pro~ 
duct of the numerators over the’ lowest common denominator . 


The lowest common Gonos eor must be found when subtract~ 
ing fractions. 


- Extreme accuracy is. mee required for many sheet metal. 


processes. 


. Inches should be divided ‘by 12 ta:be changed to feet in the 


decimal form. 


A. mixed number can be changed to an improper fraction by 
multiplying the wholé number.-by the numerator. .ang adding 
the denominator. 


22. wo triangles will be equal in size when two of their cor- 
responding sides and the included angle are equal. 


: f F 23. To change °.385 inches to S4ths, it is necessary to divide. 


f F 24. A- tangent touches the circumference of: a circle at one 
point. 


Compietion 


- Pirections: Fill the blanks in each: ahaa a a al words 
required to complete the sentence correctly. ‘ 


i 1. TH-6 of-a number is equal to 42, the whole number 4S _. eats 


2. The average of. several numbers is obtained by their 
ET - sum by the number.of quantities. , 


3. The symbol for an angle’ is _ ‘ 


&. The variation permitted i ala the upper and Aower limits for a 
job is called | ° 

5. Mixed nunbers shovld be changed to '_‘ fractions be- 
fore dividing. ; Ss 

Be 6. the maximum number of ‘pieces 4 3/8 os Vong that can be cut 

- from a piec? of wire 20 inches Seng is . 


7. tifa segment of a ane one and Baeccuarter ind ates ong represents 
Soi of the Sore. the tengke of the whole line is . 


&g 8. Seventy-five pez cent of 3 inches is” e inches. 
| - 9 The sum of the angles of. a-txiangle equal___ _ degrees. 


10. ahe altitude of a triangle is measured from the vertex 
to its base. 


ll. Feet. ane designated with a Single | . 


12. The distance measured by one complete revDlution of a Biot coete = 
; thimble is equal $0. Sree Of an ners: 


13. hen ‘dividing one fraction. into, another, the divisor shoulda be 


14. Fractions cannot be added unless they ee ee é 
15. The value of a- fraction is not changed by or 
i* the numerator ané@ denominator by the same quantity. 


16. ‘In order to change a gcctuat.. to a per cent, it is necessary to 
_ .move the decinal point places to” the ae and add 
" a pér cent sign. os 


, q 
wT lrames 


GB knead Mallidie ¢, 


ete 


. 18. 


19. 


28.. 


i Se 


30. 


S an 
< ws 


A drawing made to the scale of 1/4" = 1'=C" would be reduced to. 
of its full size. eRe ; 


An afigle containing less than ninety but more than zero degrees, . 
is calied an angle. 


The amount left’ over after cutting the maximum number Of pieces - 
16°85" long from a roll -of wire 180' long, would be! 
inches, 


There are three and thirty-seconds inches in -289 feet. - 


The answer when rounding the number “672453 to three decimal 
piaces would be aes ae . 


When 2? 1/8 is multiplied by 3 31/4, the product is . 


An improper fraction can be reduced to a 


by. dividing the numerator by the denominator. 


fhe least common denominator of 1/6, 1/5, and 1/4 is * 


‘One and one-duarter inches is | _ “per cent of five and 


one-half inches. 2 Been -_ oH 


The complement of a 31 degree angle is equal to, degrees. 


~ Tie amount of wire required for: nine pieces 10' 7.3/4" long, |: 


would he ninety-five feet... inches. Sart aie 


A common | fraction is changed to a. | hy Gi viding sess: 
numerator by the denominator. 
Division may be checked ‘by mnie etna the quotient by t the 

: and ad@ing: the remainder. 


A’ fraction.is at its lowest terms when the numerator. and 
denocninator cannot be_ — by the same number. 
edt . : ey? ws . os . es oY 


caer 


.. Listing oe 


Directicns: List the items called for in each of the . following state- 
ments. Select your answers carefully. 


1. 


List the groups of triangles as classifica according to the 
lengths of their sides. — Le 


(A)_. a (c) 
(B) 
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2. List the factors that must be considered in determining the sell- 
ing price of an article. 


(A) (c) 
(B) 

3. List the names of the fixed parts of a micrometer. 
(A) (Cc) 
(B) 


: 4. List the conditions that determine the degree of accuracy neces- 
e Sary when making a particular job. 
{A) (B) 


5. List the factors that determine the degree of accuracy in 


| measuring. 
(A) (Cc) 
os . (B) 
, Matching 
> Directions: Read statements iisted alphabetically in the right hand 


column, and match them with the appropriate item by placing the letters 
from the right hand listing in the space provided adjacent to the 
numbers in the left hand colum. 


= 1. Concerning definitions of common fractions: 


" _____ (i) Numerator A. Written above the line 
: ___(2} Terms B. ‘Numerator less than denominator 
____(3) Proper fraction C. Numerator larger than denominator 
____ (4) Improper fraction D. 75 
__.__ (5) Unit fraction EB. Denominator and numerator 
: (6) Mixed number F. One or both terms are fractions 


or mixed numbers. 
(7) Complex fraction 
G. Shows number of parts whole is 
divided 


BE. Numerator is one. 


ot 83 
3 2e Concerning angular measurement: 


1) Semicircle A. Intersection at the ends of two 
straight lines 
2) Are , 

B, Designated with a single prime 
3) Concentric circles 

C. One-half of a circle 


(4) Vertex 

D. Opposite sides equal and each 
(5) Minutes angle equal to 90 degrees 
(6) Polygons E. Greater than 90, but less than 


180 degrees 
7) Obtuse angle 
F,. Less than 90, but more than 0 
(8) Parallel degrees 


| _.__(9), Rectangle G. Lines that are equidistant 
(10) Trapezoid H. Curved section of a circle 


I. Plane figures formed by three or 
more straight lines 


J. Circles having same centers 


K. Four-sides plane figure with only 
two sides parallel 


L. Opposite sides parallel 
M. Straight line between ends 
N. Opposite sides egual and parallel 


QO. Scalene 


| 
pi 
ae | 
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Assignment Covering 
Sheet No. 10 : Units 65-67 


MEASUREMENT: PERIMETER, AREA, AND VOLUME 


Sheet metal workers are confronted with many different: types of 
problems in the practice of their trade. Among the problems that they 
must be able to solve are the following types: amount of material re- 
quired, material costs and weights, proper size of sky lights, and the 
capacities of heating and ventilating pipes. The solution to such 
problems is an essential phase in the work required before layout and 
construction can proceed. 


Mathematics is essential in solving many of these problems. Peri- 
meter and circumference formuJas are used to determine the distance 
around an object so that stretchouts for jobs may be drawn. Formulas 
for area are used in calculating costs, weights, and the number of 
square units in plane surfaces. Formulas for volume are used to deter- 
mine capacity of tanks and containers. Employees capable of solving 
such problems will certainly be able to progrers much further in their 
trade than those that cannot. 


You will be expected to master the methods for determining peri- 
meter, area, and volume while reviewing the basic principles and solv- 
ing the drill problems that are included in this assignment. Particular 
attention should be given those principles and problems with which you 
need extra practice. 


Assignment: 


l. Read the reference listed below. (Omit actually solving 
the problems in the Assignment Series Units at this time.) 

2. Confer with your coordinator and with his help select six 
Assignment Series units to solve. It is suggested that you 
work out one or two Assignment Series Units in each of the 
four Sections that are assigned. Your selection should be 
made in light of the problems for which you feel a need for 
practice. (Refer to the table of contents on Reference E, 
pages ix-x and xiii, for the Assignment Series Units.) 
Check your answers by referring to the appropriate Basic 
Principle and then recheck your work.) 

3. After completing items 1 and 2, answer the questions listed 
below and turn in this assignment by . 


Reference: 
E. New York, Sheet Metal Mathematics, pp. 112, 161, 244-259, 
Questions: 
True-False 
Directions: The following statements are either true or false. If 


the statement is true, draw a circle around the letter "fT." If it is 
false, draw a circle around the letter "F." 


Foe oh ne . 4 “¢ = + a 
. . 


@5 


} i ai 1, The horizontal scale for a line gra‘zn should ‘be approxi- 
Bae de “mately twice as long as its vertical scale. 


Y F 2. .fhe area .of a parallelogram ana rectangle wigh bhe height 
, igs and length would be equal. oe 
TF. 2s The use of squared” paper wilds make ‘the construction (of 
graphs moré sonvenient and agcurate. 2 
T F 4, When dividing’ egponential expicssions, the Ssponents | ar 
< added. together .,* : 


- 


x- 7%. 


T F 5, Parallel-sided, solids ay he pL Bie stabo8 yor ‘eyl indtical— 
a ‘shaped. : : : 


« “ 
+ . - 


T F G. Two vi times the radius equals ie cite cimBerence of a eixcl 
. . _ . — 
= an 7. then multiplying exponential. expressions, tre exponents 
are autres Fogeeher ; 2 
T F 8. All. the edges of @ cube are eau in. angen? | aed 
“Pp PF 9, the reasoning uriderlyi ing, ine, methéa wsea for ‘eaicuiating | 
‘ the area of a. | cireke is ‘sinitler to that uséd: fox barelltio-s 
grams. . PN ae: + 4 : woe 


T F 30. In order £0. éhange Smare- ‘inches, to. sduare Jaxras,. "ait is 
necessary: to deterini ine. the. ‘nupber oz oduare feet. . 


e . 


T F. il. he cress Sections of ‘a | patatielsidiea cylinger ate. equal.-. 


-< 


= > 
T F 22. fhe bases Of # ‘Solid right ¢isingsr age equat. in area and — 
parallel with: jah othe: eet ee dato ~ “ae e: 


ae . 


5 et eee! 13. Graphs. are "weed - frequently hecause they ‘shew ‘gelationshins 
“< more: readily’ fhan shunibers >- ca 


- eave cd 
4, —¢ ae 


iB FP 14: . the. length. of a. epliai gvlaiaes" *s axis will Always differ - 
~ from, 2t8: altitude. . yee : 


ve ve Pe 


a . o, oa - Completion ee 


‘Directions: Pill the plaukg.in, each" statement with ine ‘wore or words - 
--, required to complete. the’ Bapbeticn corpéctly .. eg, a: Oe 


~~ 


* 1. The gage: number, for a "pice: of sheet stad Labelle 26 x 24 x 126 


is a : 
2. The distance eee is ‘called, the. et ir ; . 
-3. A piece ‘of galvanized iron containing an area ‘Of 420 sduare 
inches, wouid equal, ck square feet. : 
al 4. Waen Sa2 is imultiplied “by #83, . the’ eroduce as equal to ce 


§. The arca of a | triangle that has an altitude of 5.3/4 inches ae. 
pase of 12 172 inches is equal to square inches.- 


- ff - 


Wie 


-In-order to change cubic inches to gallons, it is necessary to 
divide by ; 


A prism that is cut by a plane at an angle to its base, is.said 
to be_ * 

‘tn ordep. to change 11,928 cubic. inches to cubic feet it is 
neceees ys to. divide’ by _. ° 


In the construction of a circle graph the decimal eguivalent of 
the total £0r each quantity tc be REPESEeHESS should be multi- 
piied by = 
Ia order to change: square fect be eauare inches,” it-is necessarv 


*% 


| When. eek is divided 1 by 2a, the quotient is equal to - . 


“ithe 4 upper ane lower bases of a prism.. form polygons that are equal 


in area and : to each. other. 


When 122 is sibtragtea oom 24x2, the remainder is ; equal to 


The. altitude of.a pam ied-sided solid is alvays. measured 
: to its base. 


“Volune is expressed. ‘in terms of units of ‘measure. 


An akbréviated nile expressed in symbols is catted ‘a i - 


‘The amumBer- of: square units that a prene figure. contains is re~ 
ferred to asS__ 5 

In ond: to. change square inches to ‘square feet; it is necessary 
to divide by ee ee 


‘hén aiviaing exponential er erecen one: the exponents are 


“A se iiGavan 12 inches long and 3 1/2 inches ‘high would have 
an area 98 : - $quare: inches. 


The area of a trapezoid with. bases 8 1/2 aqohee: and 9 1/2 inches 
long and an altitude of 3 3/4 inches is’ oaeat .to 
‘square inches. 


a ri Moo wre 
ve. a : % 


In order to ‘change 763 cubive yards to cubic. fect it is aa 
0 eres by _ P ; 
Lengths are expresned in terms of -units of - “+ measure, 


A tank one cubic feet in size is capable Of holding_ ; 
galions. . , 


ne 


The product. of. three £0 ‘the fourth power: is equal to ae P 


. . 
+ . ~ 


26. The approximate value of pi is 


a 


Bam intad 


27. The equivalent number of cubic yards in 282, 921 cubic inches is” 


| approximateiy ‘ ° 

Fj 28. When.the axis of a cylinder: forms an angle of other chan 90 

ad degrecs with. its base, it is called an. ~~ cylinder . 

29. A line that connects the ‘center of. the’ bases ‘Of a cyinger is 

ee ; called the ae ee oe cae fe 

od SS 38 = 
:. 30. The area of a circle chat has a diameter o£ a inghes is equal 

tga e to equere inches. ..” Gh eee hn 

. : 5 % t ° ™ ae : 
ialtyple-choice. “ oO uk: | 


Directions: Listed with dick the incomplete, ‘sentences that fallow 
are several responses, one of wedcn wilt: ‘complicte . the. statement to ‘. 
make it true. Indicate your enoice by placing tite: SPpropriate . 
letter in the blank at the Tefts' 3 = : ~~ an 
i. me number of quarts in’ one ae @: co -(B} 4: (ej. .8 
{PB} 12. : roe een 


. . x 
~ 7 of z - é . * 
+ = 


. SR et es 
2. ‘The ‘number of quartg in’ ‘one gation, is” “a 25. (B) “4; eC} 
8; (D) 12. Po Se ae 


3. The relationship. of the parts to een is. sheim espectnizy 
well in the. {A) “picterial;”- te) bar; (ec) Sirclez (D} 
line: type of graph. heed " 


1s 


~ 


A. Approximate values may be fouawithout computation in the 
(A) pictorial; >. (B) . bar; (Qe circte; {D)~ line; graph. 


ee af 5. -ne. perimeter ‘of a sectangle*Z. 1/2) by 15"-is (A)-2,5; (3) 
~*~ 157 (C} 257. (DY 35; inchgS:. ae 


. .* = 
4 > . : si 7) - £.% 


a Batching’ 7 se Ce fee 
. 
Directions: In the right hand column appear “‘nethous for eplculating 
d various unknowns and: in the teft hand eolunn ‘are listéd various un-~ 
a knowns. Match: the. letters. O£ £he’ right hana”, Gdluignn -with sthe WkNCwNS + 


_ by placing the proper’ letter in each, beank at ‘he 1le€t 2 


1. Perimeter of squares A.’ Two.times JeiigtHyptus: twe 
; ies See times.width © *-_ 
2. Perimeter of rectanates | = ‘. * 


¥ B. Pi. times diameter : 
3. Circumference of circles = oe 
Ce. Length of sidc ‘to. Second 
4. Porimeber of semi-citcu- : - power. 
lax-sided eae ‘ 


D.. Product. of length and width 
5. Area of squares 


meee _ 


wee toy erably 
ee 


Tt 


Peek bass ee 
a et Ss - el 


. 
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Area of rectangies 
Area of triangles 
Area of trapezoids 
Area of circies 


Volume of parallel- 
sided solid 


o 


G. 


2 oe Pees. a 8 ete Oe Oe ae ee ee Pee ee ee Ce 8) ap. PRE 


Area of base times average 
height 


Four times length of side 
Pi times radius 


x 


Pi times diameter plus twe 


.times distance between half 


circles 

Pi times radius pius two 
times distance between half 
circles 


Pi times diameter times 
altitude 


One-half sum of base lengths 
times altitude 


One~haif base times height 
Pi times radius squared 


Pi times diameter 


REN 
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Assiqnment Covering 
Sheet NO. £1 Units 68-73 


BQUATIONS: FORMULAS AND PROPORTION 


What is the allowance for a riveted lap seam? How is the 
stretchout for the heel of a square elbow determincd? Can a grinding 
whee}, rated at 2000 f.p.m. be used safely on a motor that turns at 
2000 r.p.m.v What are the lengths of the sides of right triangle when 
che size of two angles and a side are know. ? These problems are not 


difficult if one has developed a practical woEkiAg knowledge of a 
few basic relationships. 


efore attempting: to solive such problems, cne should analyze 
vach sonia to gain a clear understanding of what is to be found and _ 
the method for its solution. ‘Quantities should he expressed in their > 
proper xelationships. Answers should be checked. By doing these 
things, time and energy can be saved. 


You will have an opportunity. to become acquainted with some cf 
che basic formulas and specificaticns that are used in sheet metal 
layout work in-‘this assiaqnment. In additicn you will be expected to 
master ‘the methods for solving problows involving proportion ane 
trisononetry. Particular attention should be given to those vrinci~ 
ples. and problems with wnich you need extra practice. 


Assignment: 


1. Read the reference Listed. below... (Omit actually solving 
' the problems in this Assignment Serics. Units at this tine.) 
2, Confer with your coordinator and with his help select six 
Assignment Series Units to solve. It is suggested that you 
work out one or two Assignment, Series Units in each of ‘the 
four Sections that arc assigned. Your selection should he 
made in Light of the problems for which you feel a need for 
jTmore practice. (Refer to the teb?+ of cantents in Reference 
- &, pages xi-xii, for the Assignment Series Units.} Check - 
your: answers by refexring to the appropriate Basic Principle: 
and then recheck -your WOLK « : 
3. After sinie Sood moni Liens 1 and 2, answer che questions Listed 
' Glow and. turn in this apes gunent BY, = ; 


aa Ce ere Serre ens re re 


Reference: | | sow 


E. WNew York, Sheet Metal Mathematics, pp. 164-241, 259-262. 
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Questions: 

True-False 

Directions: The folicwing stahements are either true or false. I 
the statement is true, draw a circle around the Iictter up If it 


is false, draw a circle around the letter “F." 


T F l. Machines operated at speeds above their maximum rating are 


e 

: 
| dangerous. 

| 


T F 2. The slant height of a right pyramid is equal to the 
shortest distance between its apex and base édges. 


Py 
et, 
pe 


* Vt 
a ener ele” 
> ue ft 


mes 
oe) 


T F 3. A truncated cone has two parallel surfaces. 


Pr shod 9 
Caeee 


a) 
$33 
fs 


An equation will halance if the square rset is extracted 
‘Erom both members. 


T F 5. The span of a roof corresponds to half the length of the 
; hypotenuse of a right isosceles triangle. 


t F 6. The linear distance which a point on the edge of a wheel 
travels as it revolves about its axis in a given period . 
of time is referred to as surface speed. 

= F 7. A greater allowance is required for a burred bottom seam 


than a set-in bottom seam. 

yp F &. The members of both sides of an equation will be equal 
when increased, decreased, multiplied, or divided by the 
same number. 


Le 9. The approximate formula for bend allowance is used for 
bends with an inside radius. 


¢ £ 410. he span is usually less than the rise for most roors. 


fT F gl. fhe slant height of a right circular cone forms a right 
angle with the plane of the base. 


’ F 12. %$&n inverse proportion as contrasted with direct proportion, 
both ratios are inverted. 


sp fT F 23. One of the angles of a triangle that has sides drawn to the 
ed: ratio of 3, 4, and 5 units, will always equal 90 degrees. 
aS 

ety: T F 24. A truncated pyramid has two parallel surfaces. 

ees T F 4i5. Prigonometric formulas can be used to calculate the size 


of the angies or the length of the sides of any triangle. 


£ F 16. in direct proportion an increase in one ratio produces a 
decrease in the other. 


Jus ae — 8 => 
enews weg EE NET Roe BEESON on pte a reer net Tomer pore meena a eS a ee ” 
| RPP ete were ge Et + od an = 


$1 


© Ff 17. The: altitude of a pyramid is equal to the perpendicular 
a distance from the plane of the- base to the apex. 


“7 P 18. The Baas. portion remaining ‘after passing a cutting plane - 
- *- "through ‘ari. opErtaue:\ cone perpendicular to the axis is calleé 
‘a frustum.-: ee ; 


A ca 


T°! PB 19. One-half ‘the, ‘metal thickness is added ; as ah allowance to 
the. outside dimensions of a job for each sharp 90 degree 
‘ bend. ; aT . : a as < et _ 
T F. 20. Sections Of - dovetailed seams are ‘similar to corner lap 
Seas e See eA oo tg 


ond : - * 


3 T FP 21. The allqwince for;: a single .hem. is the, same as. the width 
of the hem. : 


* x: Aer: ate 
es .- . 


3 -T FPF 22.. _Formulas “may be ‘uged: “to. daténnine ‘the. exact adlowances 
ve required for bends with large radii 
4 cae a Sa : : paige _ 
| - Ss Completion ee 
4 


‘« Directions: PELL the blanks, in each statement with: the word, or. words, 
required.'to complete: the sentence correctiy.: : ae oat 


1. The allowance. for a wired Pane is semua | to = Since the 
diameter of the*wire. = bo et ee uk ee Be 
2. ‘the acute angles of a ‘Lpisscic with ‘an pancseate side and@ hypote- 
-nuse equal to 5 1/2-and 13 1/2 "inches respectively;: are equal.to 
. and, ‘degrees: (Seé Table’ of: ay igenomer see 
Functions, Reference Ee %. a 
3... The maximum nusber: a. 7: * 20" pieces. that can. be . eae roi a 
piece of sheet meta 1. 30" x 96" in Size is = 


4. The pe CEST Re <P that: are used in-expressingy surface speed, 


. mean queen eee Pee —_ 
5. The- cepa bess of ae idiangts ‘fs. ean to the 2 
©£ the sum of Seis - of, the two sides. 


saad tain Bee - 9s 


6. .A cone. woula: pe: ‘classified as oblique wheniits 0 - | cate ee" 
'. - forms an angle ‘other than-nirnety- ‘degrees with its base... 


—— 


H 


- 7. LE the sine: of an angie and the opposite. side..equeis: 8391. and.:3 
inches respectively, the hypotenuse wili be °. #43,ainches long. 
(Caleulate to closest 64th of an inch.).. , 

ee SOUS. Ge? SPD Gare ‘ 
8. An allowance equal. to three: ‘eines’ ‘the wid. ad the sean is 
required for both edges of a - Pe Oe ree a 


A EE 
seam. 


~ 


ro 
eee we 


10.. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


236 


24. 


ter 


If the tangent of a 40 degree angle and the adjacent side equals 
-8391 and 3 inches respectively, the opposite side will be 
inches long. (Calculate to closest 64th of an inch.) 


If a rectangular pipe is to be constructed that has a cross- 
sectional area of 137 square inches and one side four times the 
length of the other, the dimensions will be by 

inches. (Use decimals.) 


The trigonometric function obtained by dividing the opposite 
side by the adjacent side of a triangle is called the a 


The length of opposite side of a right triangle is equal to 
square root of the between the square of the 
hypotenuse and the square of the adjacent side. 


The number which equals the original number when taken twice as 
a factor is callece the ° 


If the cosine of a 40 degree angle and the adjacent side equals 
-7660 and 3 inches respectively, the hypotenuse will be 
inches iong, (Calculate to closest 64th of an inch.) 


¢ 


The allowance required for each edge of a riveted lap seam is 
equal to_—-——sét'.imess the diameter of the rivets. 


The trigonometric function obtained by dividing the opposite 
side by the hypotenuse is called the . 


The length of an arc of a circle is equal to the ratio of its 
central angle to 360 degrees, times the ° 


An allowance equal to two times the width of the pocket plus 
3/16" is required for making the pocket of a 


The ratio of rise to span is called . 


To determine the size of an angle by using a table of trigono- 
metric functions, the corresponding ratio should be carried out 
to decimal places. 


The axis of a tapered solid is drawn from the of 
its to the apex. 


The letters L. S. and W. S. are used to designate the length and 
the width of ° 


the size of an angle that has a tangent of .4768 is approxi-~ 
mately degrees. (See Table of Trigonometric Functions, 
Reference, Reference E, p. 231.) 


The sices of a square ventilating pipe must be inches 
long, if it is to have a cross-sectional area of 75 square inches. 


256 


26. 
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When a width and cross-sectional area of a rectangular pipe are 
9 inches and 63 square inches respectively, its height is 
inches. 


The stretchout radius for a right cone 8 inches high and 6 inches 


in diameter will be inches. (Use decimals.) 

The angle of a right cone's stretchout is equal to the ratio of 
the of its base to the of the 
stretchout circle times ° 


The acute angles of a right triangle with opposite and adjacent 
sides equal to 7 13/16 and 3 9/32 inches respectively, are equal 
to and degrees. (See Table of Trigo- 
nometric Functions, Reference E, p. 231.) 


Multiple-Choice 


Directions: Listed with each of the incomplete sentences that follow 
are several responses, one of which will complete the statement to 
make it true. Indicate your choice by placing the appropriate letter 
in the blank at the left. 


l. If 107 feet of wire weighs 17 pounds, 159 feet will weigh 
approximately (A) 20: (B) 25: (C) 30; (D) 33.5 
pounds. 


2. The length of the intercepted arc of a 7 inch diameter 
circle that has a central angle of 45 degrees is equal to 
(A) 2 45/64; (B) 2 23/32: (C) 2 3/4: (D) 2 25/32 
inches. 


3. The angle of the stretchout for a right cone 8 inches high 
and 6 inches in diameter is equal to 126 degrees and (A) 
12: {(B) 18: {(C) 24: (D) 30 minutes. 


4, The surface speed of a 5 inch diameter grinding wheel that 
travels at 1000 r.p.m. is equal to (A) 1167; (B) 1273; 
(c) 1309; (D) 1719; feet per minute. 


5. If an 80 degree elbow is to be made in four pieces the size 
of the angle for the larger pieces wili be approximately 
(A) 13: {B) 23: (C) 27: (D) 34 degrees. 


6. iZ£ the maximum permissible surface speed for a 10 inch 
diameter grinding wheel is 8000 feet per minute the maximum 
Yr.p.m. it can revolve is approximately (A) 2000; (B) 
2500: (Cc) 3000; (D) 3500. 


7. X£ an il inch diameter driver pully of a motor turns at 
1200 r.p.m., the driven pulley must be {A) 71/2; (B) 
12 1/2: (Cc) 14 1/2: (D) 16 1/2; inches in diameter to 
turn 800 r.p.m. 


aie ale 


A ani a as 4 


oe tee te ates 
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Listing 


Directions: List the items called for. in<escti of the following state- 
ments. Select your answers carefully. 


1. List the reasons why the various -types of edges are used on sheet 
metal jobs. 


a tee 


(A) | (C): : 
(B) _ * 

2. List the methods used to form edges on sheet metal. 
(A) _ (Cc) 
(B) 


Procedure-Rearrangement 


Directions: In the column below appear various steps involved in 
extracting the square ruct of a number. Indicate the order that the 
steps should be performed, by placing the proper number in each 
biank at the left. 

1. Procedure for computing the square root: 


A. Separate digits into pairs working in both directions from 
decimal point 


B. Determine the closest and smaller square root and square of 
the first pair 


C. Double answer for trial division 
D. Repeat process for double the partial answers 


E. Locate decimal point and add two digits for each decimal 
place desired in answer 


F. Subtract and bring down next pair 
G. Square result before rounding off and then add the.remainder . 
H. Determine next number for answer and trial division 


I. Multiply 


ERATE er Fe E 
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Assignment , Covering 
Sheet No. 12 Units 74-83 


LAYOUT TOOLS 


Proficiency in drawing, shaping, and forming are all important - 
aspects of the sheet metal trade. However, due consideration must be i 
given to the proper procedures for transYyerring a pattern to metal. 

This step should be done carefully as inaccuracies will lead to the 
production of an unsatisfactory job. 


In order to transfer a pattern accurately, it is important for 
the sheet metal worker to know something about the various types of 
layout tools. This means that he should know how to use and care for 
them properly. Thus, chances for tool damage will be reduced. He 
should know how to sharpen layout tools so that they will mark 
properly and accurately. If the worker knows how to do these things 
properly, better results will be obtained in the end results, 


In this assignment you will be expected to become acquainted 
with the various types of tools commonly used in sheet metal layout 
work and the proper methods for using them. 


Assignment: 


l. Read the reference indicated below. 

2. Gage the thickness of five different weight pieces of 
scrap sheet metal with a U. S. Standard Gage. Compare the 
decimal equivalent of the gage number with the readings you 
obtain with a micrometer caliper. (See New York, Hand 
Processes, pe 4 for table of decimal equivalents of gage 


numbers. ) 
3. After compl. ting items 1 and 2, answer the questions below 
and turn in this assignment by = 
Reference: 


C. New York, Measurement and Layout, pp. 1-23. 


Questions: 


True-False 


Directions: The following statements are either true or false, If 
the statement is true, draw a circle around the letter "7." If it is 
false, draw a circle around the l« ter "F." 


T F 1. fhe usual trade practice for drawing a series of parallel. 
lines involves clamping a straight edge parallel to a base 
line. : 


T F 2. A micrometer should always be opened before removing a 
part that has been measured. 


| 
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.3. The point of a center punch should be ground to a smaller 
angle than the angle for the point of a prick punch. 


4. The blade of a square. should be held in full contact with 
a surface of an inside right angle that is to be tested 
for Squareness. a 

5. Dividers si.ould be’ swung in a clockwise direction when» 
scribing arcs or “eeeereee 


6. When a micrometer is ‘@loaed, the zero mark on the thimble 
should be even with the horizontal line on the barrel. 


7. A center punch is used to make lighter indentations than 
those ordinarily made by a prick punch. 


8. Reading a micrometer is usually ‘the chief difficulty in 
becoming proficient in its use. 


9. A flat steel square may be checked for i squareness — 

' placing the square against a straight edge, drawing one 
line, reversing the square and drawing a second line from 
the same point. 


10. The tendency for dividers to slip is reduced if they are 
inclined in the opposite direction in which they are ~ 
rotated, 


ll. Greater accuracy may be achieved when measuring if the broad 
part of the scale ‘is held in contact with the work. 


12. The points should not be allowed to come in contact with a 
metal rule when ‘setting a pair of dividers. 


13. When drawing a line through two points, the straight edge 
should be moved into position before the scriber. 


14. Inches may be properly designated with a single prime (*). 


Completion 


- 


Lirections: Fill the pienks in Gach: ‘statement with the word or words 
required to complete the sentence correctly. - 


ae 


26 


American industry uses the a tiseuentan system of linear 
measurement as a Standard. 


~~ = 


The device used for measuring and layirig out: angles is called a 


ee teat Sint 
@ 


sayout. work ¢ on paper should usually ‘be’ Gone wath a pencil of 
hardness. 


The tool used for layout work on most types of metal is called 
a i a. Fe 


.*® 
97, 
ae 


ee je. The. center point | of a semicircular aahleladriate should be placed. - 
eee at. the point of an angle that is to be drawn. 


Ges ‘when smaller waits ‘Of measurenent - than Ssixty~-fourths are re- 
- qaareds the ae system is used. 


oy a ‘Two: -Sttaignt Lines gieetitng at a vertex are cakied. an. ee 


8. Layout work: on Stainless steel ‘and aluminum should usually be" 
done with'a- pencil of eee _hardness.” : 


s 


9. The: final sharpening oF a striber shoind be done on an 


* 
~ ~ 


7 a 
% , i 


10.° The point Se a eciber will ‘hark closer ro. the edge of a rue’ if 
its top is tipped_.._ f 


. 11. Ates-and citcles that, are too: large to. be arawn with Sey acer. 
“are. made with_ ze Spits? at 


=: 


a. 2 : cans O59 7 °# . . Be ee 


"12.0 “ahe measuring: device? ased: to determine the aistance. aroix A a 
circle is called a ee i tt rile. ; a 


“ 13.. Greater accuracy may be achieved when measuring, short. Jengths. if: 
the of the rule are not used. we 


«+ 
Ty < 


14, The tool a lias transferring, a. “pattern, to. a. pigce sf metal 
is: cal2 Led ne om nich... we et oi 


“es 


“15. “ghe, point: of,.a Seriver: should, Wiig ne _While Shas heigg 
sharpened. ane 


te a x = 
+ 
“> 


16. When using an irrégular. eur've. an connecting ‘the. “points of a 
-line, the: curve. should be -set,so that it touches at ‘least 
Of the points. ee 


> . . - « 


Directions. List the. items called. ‘for. in each of. the following state- 
ments. ‘Select your: answers. carefully. 


Seed = weer - 8 


ae List the principal movable parts of a micrometer. 


(A) | = (Ba - oo 

2. ‘List thé usés: ‘that - fiiyhe nade uf *d. Stee I Scale: | " 

3. List the principal £ fixed parts of a micrometer. ; 
(A) . | (c) _ ~ ; ; 
(B) ee 


- a ae win dine, 
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Assignment Covering 
Sheet No. 13 ) Units 84-90 


SIMPLE LAYOUT WORK 


Drawing, the language of industry, is an essential phase in the 
work of anyone who justly calls himself a sheet metalworker. The 
ability to read and interpret drawings is of prime importance. The 
skills and ability to render or execute drawings of varying degrees of 
complexity have a powerful influence on wages earned. 


Practically every job that comes into the shop will necessitate 
knowledge of drawing, whether it is sketching, patternmaking, or 
layout work directly on metal. Therefore, trainees in the field of 
sheet metal work should make special efforts to become proficient in 
drawing. 


In this assignment you will be given an opportunity to review 
briefly some of the basic principles involved in orthographic pro- 
jection. Suggestions will be included concerning layout procedures 
for stretchouts of square, cylindrical, and semicircular jobs, boxes, 
and square or rectangular elbows. 


Assignment: 


1. Read the references listed below. 

2. Make a pattern of a four piece square-to-round as in Plate 
13, page 18, of reference H. Do your layout on heavy paper, 
then cut out the pattern, fold and tape together. If poss- 
ible, also do this layout on light gage sheet metaz and fold 
together. 

3. Use the calculation method to lay out a 90 
degree square elbow on heavy weight paper. 

(Do not allow material for seams.) Cut out 
pieces and assemble with cellulose tape. 
Dimensions are as follows: 
Throat radius. .. 4 inches 
Heel radius. . .. 8 inches 


4. After completing items l and 2, answer the questions 
below and hand in this assignment by ° 


References: 


A. Bruce and Meyer, Sheet Metal Shop Practices, pp. 56-60, 
156-162. 


Cc. New York, Measurement and Layout, pp. 24-38. 
H. Kaberlein, Triangulation, Short-cut Layouts, pp. 18-19. 


x3 


$9 


Questions: 


tTrue-False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "F¥ If it is 
False, draw a cirele around the letter "F? 


Tt 


ig 


15. 


16. 


Portions of construction lines parallel to the sides of an 
angle are used when scribing corner radii. 


Thin sheet metal is represented by a single heavy line. 


The front view of an orthographic drawing may differ from 
the actual front of the job drawn. 


The shape of the tee of an inclined T-~joint is shown in a 
profile view. 


It is good practice to place dimensions between the views 
of an orthogravhic drawing. 


The method used for laying out work depends upon the type 
of jOb to be done.... 


A broken line is used when only part of a job is shown in 
a view, , 


Square and rectangular pipe seams should ordinarily meet at 
a corner. 


- 


The plen view cf an orthographic drawing should be placed 
to the right of the elevation view. 


Allowances for edges and seams are referred to as stretch- 
outs, ; 


Any view which shows width of a job is called an elevation. 


A minimum of two views is required to Gescribe the shape of 
an object completely. 


A scale should be used to determine the size of dimensions 
not indicated on a drawing, 


Pattern drafting is an important part in the development of 
patterns for sheet metal projects. 


Nuch of the layout work for patterns can be done by apply- 
ing the principles of geometrical construction. 


One of the most important aspects of pattern development is 
the ability to visualize the finished job from the flat 
layout. 


17. +A pictorial drawing is very good for sheet metal work 
because it gives accurate information for the fabrication 
of the project. 


T F 18. Seldom.will an experiences workman do layouts aarectly on 
metal. : 


Completion 


Directions: Fill the blanks in each statement with the word or words 
required to complete the sentence correctly. 


1. Laying out lines on flat surfaces of paper or metal is involved 
in_ layout work. 


2. Any orthographic view which shows the height of a job is called 
ame 


3. A flat piese of sheet metal cut to the correct shape and size 
a for a job is called a : before it is formed.. 


4. One of the chief advantages of an orthographic drawing is that 
a‘job may be represented in its true ° 


5. The heel radius of a rectangular elbow is equal to the throat 
radius plus the width. 


6. The length of the stretchout for the heel is 
than that for the throat of an elbow. 


7. A decimal oguivelent table is used to convert decimals to 


& 8. Holes to be drilled or punched in sheet metal layouts are 
Bs marked with ° 


9. The ends of lines on a stretchout which must be bent or folded 
are marke@a with the letter e 


10. When laying cut sheet metal work all lines are drawn solid and 
of the same ° 


ll. A straight line that touches a circle at “only one point is : 
called a ‘ 


12. Decimals may be converted to nearest sixteenth part of an inch 
by the decimal by ° 


13. A drawing showing the interior construction of a 1 job that is 
partly cut or broken-away, is called:-a e 


14. The amount of variation above or below a basic size that is 
permissable in layout work is called es 


15. For layout purposes it is more convenient to show the end view 
of the top of an inclined T-joint as a line. 


Prt ee 


ce Le 
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16. A half-size drawing would be inde the scale of: = 1'+0,° 


17. The method of dividing a .Line inte: a number of equal parts used, 
in eegses Lane deve Lopmént and. triangulation is known as. ene fate 
method . Mae 


18. The metal worker of today must “not only be able to 5s peEtote 
mechanical operations: by rand and- by machines, but he must. be 
able. to and | 7... his own Po ereraees 


19. Layout refers to ene method of developing’ th 
whi ch £ orm the 


20. When tracing around % a useay. pattern’ the cppeis ‘should be. heid 
in ploce. on the metal With. Or ; 


21% Notching and elipping, are used to cut away portions of the metal 
- to prevent | .and vie og en seams and edges 


22. One of the sgt etens: in preparing to lay out a pattern on ‘the ; 
- metal is to the «_* ° 


Listing - , ‘5 


’ Directions: List the items called for in- poe of the following 


statements. Select your answers carefully. 


<9 
* 


1. List the iaehoae: for drawing Lines aad when saving out sheet 
‘metal. : F 


i meee a 
(B) See os 


2. List the methods that may be used to deternine the length of 
patterns for eet indracer sy Shaped jobs. © 


(A) (c) | 
i : 


4 


~ 


- 3. List tne four general methods for laying out sheet metal patterns. 


(A) eee nee _ €) 
:) a a -* (Dp: 
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. Matching 


Directions: In the right hand column appear descriptive phrases con- 
cerning various terms, and in the left hand column are listed various 
terms. Match the letter of the descriptive eye with the terms, by 
placing the proper letter in each blank at the left 


ae American Standards Association line conventions for blueprints: 


1. outline of parts A. 
a. up of uniformly spaced long 
2. section lines ‘dashes 
3. hidden lines B. light weight unbroken lines, 
, except at dimensions 
- 4, center lines: 
C. mecium weight broken line made 
5. dimensional extension up of uniformly spaced short * 
~ lines dashes 
$6. cutting plane lines D. medium weight free hand line 
; for long breaks 
7. break lines 
E. heavy weight broken line made 
8. adjacent parts and --up of one long and two short 
alternate positions . dashes, alternately spaced 
lines 
a. . F. light weight line made up of 
7 9. ditto lines long and short dashes, alter- 
nately spaced. 
G. light weight and uniformly 
spaced 
H. heavy weight line 
- medium weight paired series of 
short dashes 
J. light weight long dashes 
cennected with freehand zigzags 
Computations for stretchouts: 
_ 1. 4§ A. length of rectangular pcx 
2. 2H #£ 2W equals 
3. L# 2H B. square job equals 
4, WH 2H Cc. circular job equals 
5. PiD D. width of rectangular box equals 
S. PiD # 2W E. semicircular job equals 
7. Angle x Pi DB F. elbows throat ecuals 
360 G. cone shaped job equals 
H. rectangular job equals 
I. prisms shaped job eauals 


medium weight broken line made 
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Procedure-Rearrangement 


“Directions: In the column at the right appear various steps or oper-_ 


ations involved in sheet metal layout. Indicate the order that your 
readings recommend that the steps or operations be done, by placing 
the proper number in each blank at the left. 

1. Procedure for laying out square or rectangular jobs: 

A. mark brake lines 

B. form upper base by connecting points: 

C. layout lines with flat steel square and straight edge 
D. add seams and edges 


E. draw stretchout lines Slightly longer than sum of sides 


F. mark jength of job on two end lines with rule dividers 


Pree! a 
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Assignmen~. ; aes Covering 


Sheet No. 14 Units 91-102 


SEAM AND: HM Sea 


AS a sheet metal trainee you will frequently see or hear the 
words, "allowance to be added for seams and hems," when making the 
stretchouts for various jobs. 


These words imply an understanding Of not oniy where the more 
common types of seams and-hemS are used, but also a‘ knowledge of the 
procedures to lay them out. Size specifications for seams and hems 
may be worked out in advance and indicated on the drawing, or left up 
to the judgment and experience of the tradesman: Regardless of who 
determines the size specifications, the competent worker needs to know 

tne proper allowarices and layout procedures. 


This ass ignment includes descriptive material pertaining to the 
more important ‘types of seams and hems along with suggested BICCeCuE Se 
to be used in layout. 


Assignment: 


1. Read the references listed below. 
2. Complete additional sampie models or sketch cards 
that you started in Assignment Sheet No. 5. (See 
page 45 in this manual.) Select remainder of samples 
to be usec from material presented in this Beet geEte 
or other materials. you desire. 
3. After completing items 1 and 2, answer the questions 
listed below and han@ in this assignment by ° 


References: 


Cc. New York, Measurement and Layout, pp. 39-54. 


D. Daugherty, Sheet Metal Pattern Drafting and Shop Problems, 
pp. 24-37. 


Questions: 

True~False 
Directions; The following statements are either true or false. If 
the statement is true, draw a circle around the letter omg." sf it is 


faise, draw a circle around the letter "F." 


Y = 1. ‘The strength of lap seams fastened with rivets is greater 
than those held with solder. 


T F 2. The allowance for “one side of the. bottom of a - Job with a 
Single seam should equal the wigfh « of the seam. 
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#B 3. The allowance for the flange on the body of a. cylindrical 


job to be joined with a single seam should equal one half 
the allowance for one side of the bottom. 


F 4. ‘fhe aljowance fora double seam is twice that for a single 


seam. 

F 5. The allowance for one side of the bottom of a set-in bottom 
seam should equai one helf the allowance for one side of 
the body. , . 


F 6. ‘The Pittsburgh lock may be used: to join the edges of pore 
weight sheet metal to form flat sections. 


F 7. WNotches should be laid.out before seams or edges on a 
pattern, 


F 8. Single hems should generally he wider On heavy sheet metal 
than on Light sheet metal. 


F 9. The allowance for a single hem should be equal to twice the 
width of the hem. 


F 10. Grooved seams are offset. 


F 11. The allowance for a lap seam is equal to twice the width 
of the seam. 


The allowance for one side of the body of a set~in bottom 
seam should equal the width of the seam. 


iy 
pee 
fh 
qa 


F i3. The width of a burred bottom seam should be approximately 
3/8 inch. 


Completion 


Directions: Fill the blanks. in each statement with the word or words 
required to complete the sentence correctly. 


The allowance for the pocket of a Pittsburch: lock is equal to 
wf inch. 


Double seams that must be waterproof are ° 


A lap seam must be when a smooth flush surface is 
required. 


The allowance for a wired edge on 24 gage or lighter metal is 
equal to times the diameter of the wire, 


A double hem requires an allowance equal to times the 
width of the hem. 


Tne distance between the lock and stop slits of a dovetailed seam 
may vary from a minimum of __ to a maxamun of inch. 
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7. The total allowance for a grooved seam is equal to __ times 
the width of the lock. 


The allowance for each edge of a piece of metal to be joined with 
a 1/2 inch wide grooved seam is inch. 


9. The clearance allowed on the straight piece of a riveted corner 
lap seam is usually 2: _inch, ; 
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= 10. The total allowance for a lap seam to be fastened with quarter 
@ inch diameter rivets should be inch. 


| ll. The dimensions required to lay out edges and seams are usually 
given on the or specifications for a job. 


ig 12. The spaces left when pieces of metal are cut from seams and the 
| edges of patterns are called 2 ee 


13. The sides of a full “V" notch should form a angle. 
| 14. The angle of the notch for a wired edge should start at a 

E | distance from the edge of the pattern equal to__.” times the 
diameter of the wire. 


215. The lower part of the notch for a gizea gage usually forms an 
angle of _....aegrees with the edge of the pattern. 


16. The kind of edge used on sheet metal is determined by the 
and strengen of edge required.: 


17. The width of the franced edge for a Pittsburgh lock should be 
than the width of the seam. - 


18. The type of clip most widely used to join sections of duct work 
together is known as a clip. 


19. The allowance for the "S". clip is_ ° 


20. The allowance for the government clip is ° 


Listing 


Directions: List the items called for in each of the following 
statements. Select your answers carefully. 


1. List the methods that may be used to form single and double hems. 
(A) (Cc) 
(B) 
2. List the advantages derived from netenang seams and eAcee: 


(A) (B) 


a 


3. List the reasons why various types of edges are formed on sheet - 
metal. . 


A) (C) 
(B) 

4. List the materials that may be used to form edges on sheet metal. 
(A) (C). 
(B) 


5. List the factors that must be considered in selecting the types of 
seams and edges to use on sheet metal problems. 


(A) 7 ee: (C) 


(B) (D) 
Matching 


- Directions: In the left hand colim is a list of terms, The right 
hand column contains descriptive phrases or Svnonmymous terms. Match 
‘the descriptions to the terms by placing the letter of the description 
in the blank at the left of the appropriate term. 


1. Types of notches; their uses and characteristics: 


1. square . A. dovetailing or outside corner 
flange 

2. straight 

-B. double seamed box ends and 


3. slant . inside flanges on 90 degree 
bends 
a " stqzt fas 
C. combination of square and half 
_ 5. half "yv"“ “v" notches 
6. wire D. box and pan corners 


EB. combination of straight and 
haif “V" notches 


'F, Pittsburgh lock 
G. cut at 45 @egrees when single 


hems are to meet at right 
angles 
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Assignment Covering 
Sheet No. 15 Units 103-108 


PARALLEL LINE DEVELOPMENT 


Sheet metal dratting necessitates more than a knowledge of me~- 
chanical drawing. It requires a knowledge of the specialized methods 
used toe develop the various types of jobs that confront the sheet 


metalworker. Among these specialized methods is included parallel 
line development. 


The parallel line method is one of the principal methods of 
development used in sheet metal drafting. It is used primarily for 
that group of jobs having uniformly shaped ends. Such jobs include 
tee~joints, elbows, and cornices. By gaining a thorough understanding 
ef the fundamental principles involved in this method, it should 
enable one to develop a wide range of sheet metal jobs. 


In this assignment you will be expected to gain a clear under- 
standing of the parallel line method by reading about the principles 
imvoived and following the step-by~step procedures concernizg the 
development of typical problems. In addition, representative problems 
of each type are assigned to be developed. 


Assignment: 


i. Read the references listed below. (it is suggested that 
you use dividers to follow the step-by-step procedures 
shown in the references on layout problems that are 
difficult for you to understand.) 

2. Develop each of the jobs listed below on either Gdrawing 
or heavy weight wrapping paper. Follow the step-by-step 
procedure shown in the reference to which the job is 
keyed. Specifications are indicated between the paren- 
theses that succeed the name of each job. The reference 
and page number are enumerated first, followed by 
numbers that are used to indicate size dimensions for 
the letter distances shown in the reference illustration. 
Make no allowance for seams. Check the layout for each job 
after completion by cutting it out and assembling it 
with tape. 


(a} Square pipe and flange (Reference C, page 60: 
H = 4"; S=2": angle = 45 degrees; flange = 
6" square) 


(5) Cylindrical pipe and flange (Reference C, page 62: 
H = 4"; D = 2"; angle=45 degrees; flange = 6" square) 


(c} Straight tee joint (Reference C, page 65: 
H = 2°; d = 2"; 1 = 2"; L = 4"; D = 2") 
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(a) Inclined-tee joint (Reference C, page 68: 


H= 4"; d= 2"; g = 4"; L= 8"; D= 2"; angle 
= 45 degrees.) 


(ec) -Elbow: (Réference C, page 7l: D = 2"; r = 2"; 
angle = 90 degrees) 


(f) Ogee gutter miter (Reference C, page 74: 
H = 4"; W = 4"; WwW = 2"; L = AN: 1 = 4") 


3. After completing items 1 and 2, answer the questions listed 
below and hand in this assignment by - 


References: 


A. Bruce and Meyer, Sheet Metal Shop Practice, pp. 58-60, 188- 
194, 
C. New York, Measurement and Layout, pp. 55~75. 


D. Daugherty, Sheet Metal Pattern Drafting and Shop Problems, 
pp. 24-54, 


Questions: 


True-False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T! If it is 
false, draw a circle around the letter "FY 


T FF i. The plan view may be omitted when developing all square~ 
return miters, 


T F 2. There is little relationship between’ geometry which relates 
to the surfaces of solids and sheet metal pattern drafting. 


T F 3. The pattern for a cone could be developed by the parallel 
line method. 


T F 4, Parallel line development is used in developing patterns 
for tapered forms. 


T F 5. Element lines should usually be drawn one-half inch apart. 


T F 6. Corresponding element lines are given the same identifi-~ 
cation number or letter in both the plan and elevation 
views. 


T F. 7. Paper patterns are required for most of the simple pipe 
fittings encountered in duct work. 


T F 8. In developing a pattern for a square pyramid you would use 
the parallel line method. 


T F 9. The only difference in d@ veloping patterns for oblong pipes 
as compared with developing round pipes, lies with the 
profile or plan view. 


ta att Lt nati hbo 
ee ee a as = 


saat “ Vig ges : Ea tine 
rms 


10, 


Li. 


12. 
13. 
14. 
L5. 
16. 


1?. 
18. 


19. 
20. 
21. 


22. 


23. 


24. 


25. 


26. 


27. 


The length of element lines is.ysually obtained from a 
drawing in ‘the. view represented: as a circle. 


The only difference in developing a ‘pattern for a square- 
face miter as compared with a square. zerurn miter is in 
the position of the stretch-out line, 


Plan views are generally arawn first ‘when laying out sheet 
metal jobs. , a : Mee 


The number of element lines used in developing a pattern 
depends on the size of the job. 

The parallel line method of developing patterns for sheet 
metal is used very little because so few articles have 
parallel Sides. ; 


The irregular cut edge of a pattern for the end pieces is 


. the same. as that, for middle pieces of an elbow. 


A face ater ueher than a return miter could be made on a 
cornice by changing the position of the miter line. | 


Element lines run paraiiel to stretchout lines, 


The stretchout line should. be drawn at right angles. to 
the .eLevation view in parallel development. 


Prisms and cylinders are usually developed by the radial 
line method. 

The line of intersection between two parts of a job must 
be determined before the stretchout can be made. 


In sheet metal work the term elevation ee to any 
view which | shows the. height. of the object... 


A common group of round pipe fittings’ laid out by cvaliel 
line developments are. intersecting pipes, commonly cailed 


' tees, 


The true lengths of element lines are obtained from a plan 
view. 


A knowledge of geometrical constructions is important for 
the sheet metal draftsman because they are the basis of all 
developments. 


‘The length of a stretchout for a cylindrical pipe is based 


upon the true length of elenient lines. 


The terms girth and stretchout may be used interchangeably 
in ogee gutter layout work. 


On a round elbow, the inside radius ‘is called the throat 
and the outside radius is called the heel. 
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T F 28. Plan views may be drawn either above or below front ele- 


vation views in sheet metal layout work. 


T F 29. For developing the round elbow the miter lines are curved 


and must be developed. 


T F 30. In developing a round elbow, the first gore pattern is the 


only pattern needed if the angies are the same. 


Completion 


Directions: Fill the blanks in each statement with the word or words 
required to complete the sentence correctiy. 


i. 
2. 


Ls 


12. 


13. 


The line at which two parts of a job meet is called an 


The most important step in developing patterns for elbows is the 
development of the true 


The length of element lines may be transferred to a stretchout 
by projecting them at an angle of degrees from the 
proper elevation view. 


The lengths of element lines are transferred to a pattern in 
the pickoff method with ° 


The more accurate way for determining the length of stretchout 
lines involves the use of the method. 


in developing patterns for intersecting pipes, the layout of the 
hole is done by ‘ 


The points along a six-inch steel scale that would ordinarily be 
marked when Gividing a line 3 3/4 ‘inches long into 5 equal parts 


by the scale method, would be located next to numbers 


7 ee lS 


Development of a pattern for a tee joint consists of laying out 
the true lengths and proper spacing of lines. 


If the line of intersection between two pipes is straight, it is 
called a ° 


The straight line formed between two parts of a job, such as a 
gutter is called a ° 


The plan view of a single cylinder may be represented as a 
in order to save time and space. 


The layout made to show the actual shape of all the surfaces of 
an object is called a Pa 


The parallel line method is used to develop irregularly shaped 
patterns for jobs with sides. 
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14. In radial line development, Dey meet. at a common 
center as with_— < . 


15. the parallel construction lines used : in the development of a 
cylinder that has been cut off at an angle are calied_ le 


16. Spacing for element: lines as determined from a view represented 
as a__ or part therecf. 


17. The length of stretchout lines for small diameter circles and 
arcs should usually be determined by the method. 


18. The intersection points between corresponding element lines of a 
tee joint will liccate the of a _° 


19.. For plain rectangular duct, the measuring iinse on the elevation 
view are the lines of the duct. 


iultiple-Choice 


Directions: Listed with each-of the incomplete sentences that follow 
are several responses, one of which will complete the statement to 
make it true. Indicate your choice by placing the appropriate letter 
in the blank at the left. — 


1. In developing a round elbow, it is standard practice to 
(A) Keep the seams on the side; (B) Keep the seams 
staggered;; (C) Do both A and B; (D) Keep the seams 
on the side of the heel. 


2.. The angle formed between the stretchout line and elements 
ee a peeten should le {A) ee (B) 45; eC 33 


* __3. The minimum number of views required: to se oh a pattern 


by the ae line method is (A)-1; (B) . (C) 3; 
(D) 4. ; ; 
- Listing — 


Directions: List the items called for in each of the sot lowing: 
Select your answers carefully. - - 


: 1. List the methods used to determine sit teaii of stretchout lines. 
= as 7 ad ; ie 
2. List the methods used to develop sheet metal patterns. 
ay? a 4 ne 
© ee . 
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+ 
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- 
3. List the measurements BECes eazy when developing a pattern for an 
elbow. : , 
Bae eh, Ge AE) 
(B) 
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Procedure-flearrangement 


Directions; In the colum at the right appear steps or operations 
involved in sheet metal work. Indicate the order that your readings 
recommend they be performed, by placing the proper number ‘rn. each 
blank at the left. 


l. Procedure for laying out a cylindrical pipe*cut off at an angle: 


As ‘Divide plan view into equal spaces and number points 
_...2: Draw stretchout line 
C. Draw element lines 
D. Draw front elevation 
____E. Add material for seams 
F. Project points from plan view to elevation view 
G. Davide stretchout line into equal number of parts 
He Determine and mark Length of element Lines 
I. Draw vlan view 
J+ Connect points with curved lines 
2. Procedure for Yaying out a rectangular sips cut off at an angle; 


A. Draw plan view, number corners, locate and label seams 


_B. Layout and number lines representing edges 

C. Draw front elevation 

D. Project lengths of lines for edges fron elevation view 
EB. Connect points | 


FEF. bray stretchout line 


“rt 
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Assignment. :... . | Covering 
Sheet No. 15 Units 109-114 


RADIAL LINE DEVELOPMENT 


A sheet metal layout man needs to have more than a knowledge or 
simpie layout procedures and paratlel line development iwethods. He 
requires a knowledge of other specialized wethods to develop the 
various types of jobs that’ confront the sheet metal worker. Among 
these specialized iwwethods is included radial line development. 


The radial. line method of drawing is one of the principal methods 
of development used in sheet metal drafting. It is used primarily for 
that group of jobs with tapered sides which meet at a point or are 
prolonged to.meet at a point. Such jobs include funnels, hoppers, 
and transition pieces. By gaining a thorough understanding of the 
fundaiental principles involved in this method, it should enable one 
to develop a wide range of jobs. 


In this assignment you will be expected to gain a clear under~ 
standing of the radial line method by reading about the principles 
involved and following the step-by-step precedures concerning the 
development of typical probiems. In addition, representative problems 
of each type are assigned to be developed. . 


Assignment : 


l. Read the references listed below. {It is suggested that 
you use dividers to follow the step-by-step procedures 
shown in the references on layout probJems that are diffi- 
cult for you to understand.) 

2. Develop each of the jobs listed below on either Qrawing or 
heavy weight wrapping paper. Follow the step-by-step 
procedure shown in the reference to which the job_is keyed. 
Specifications are indicated in some instances between the 
parentheses that succeed the name of each job. -‘The refer- 
ence. and page number are enumerated first, followed by 
numbers that are used to indicate size dimensions for the 
letter distances shown in the reference illustration. In 
order to reduce confusion, use the corresponding notations 
on your drawing that appear in the reference illustration. 
Make no allowance for seams. Check the layout for each job 
after completion by cutting it out and assembling it with 
tape. ane 


(a) Irregular frustum of cone (Reference C, Page 84: 
H= 6"; h = 4"; D= 3"; angle = 30 degrees. ) 


(b) Irregular frustum of pyx ramid (Reference C, Page 86: 
H= 6"; h= 4"; § = 3"; angle = 30 degrees.) 


(c) A cone intersected by a vertical cylinder (Reference 
D, Page 94, Problem 58.) 


(a) A cylinder intersecting frustum of a cone obliguely 
(Reference D, Page 100, Problem 63.) 
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3. After completing items 1 and.2, answer the questions below 
and turn in this assignment by ‘ 


Re ferences: 


A. Bruce and Meyer, Sheet Metal Shop ERSctice; pp. 161, 162, 
215. 


Cc. New York, HaneaTement and Layout, pp. 76-87. 
D. Daugherty, Sheet Metal Pattern Dratting and Shop Problems, 
Pp. 78-103. 


Questions: 

True-False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 


false, draw a circle around the letter "F? 


T F 1. Stretchout arc is a term used to refer to the distance 
around the base of a cone. 


T F 2. The elevation view of the true projection of the line of 
intersection between a cone and cylinder would appear as 
a straight line. 


T F 3. Knowledge of parallel line development is necessary to 
develop the parts for an intersecting cone and cylinder. 


T F 4. A plan and elevation view is necessary to develop a pattern 
by the rz_ial line method. 


T F 5. The length of element lines for a cone will vary if the 
base is located perpendicular to the axis. 


T F 6. The radius of the stretchout arc should be drawn equal to 
the true length of the distance around the base. 


T F 7. True lengths are usually projected into the plan view. 


T F 8. Plan and elevation views are required to determine the 
line of intersection between a cone and cylinder. 


T F 9. {wo element lines will appear in their true length on the 
plan view of a cone. 


~ 
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The development of a for a job may require the use of 
several layout methods. 


T F 11. The length of a stretchout for a pattern developed by the 
radial line method is determined from the elevation view. 


T F 12. The radius of the stretchout arc for a cone should be equal 
to the altitude of the cone. 


T F 13. The position for the plan view of a right pyramid may be 
selected so that the edges will be shown in their true 
length in the elevation view. 
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14. It is usually “thore convenient’ for sneet metalworkers to 
place *he plan view above the elevation view. 


15. A cylindrical pipe cannot be developed by the radial liné 
method. 


16. Developmental procedures for a pyramid will be simplified 
if the job is.placed so that he: -two closest corners of 
the base are equal distance from the front plane of 
projection. 


17. Measuring lines and edge lines of a pattern are.always— 
radii of the stretchout arc. 


Completion 


Directions: Fill the blank(s) in each statement with the word(s). 
required tG complete the sentence correctly. 


1. 


ll. 


"12, 


To develop a pattern by radial line method the stretchout arc 
must be described with a radius to the length of the 
“of the solid. 


The spacing of element lines on the stretchout of @ cone is 
determined from the view. - 


The length of the seSeeeniout arc for a cone is equal to the 
of its »ase. 


Radial line developments make, Shaped patterns. 


The cross section produced by passing an oblique cutting plane 
through a ‘cone would be_ ; in shape. 


The portion remaining after the top part has been cut off parallel 
to the base of a coné or pyramid is called a_ é 


When the upper portion of a right cone is cut off on an angle 
with the base, a cone is said to be ° 


Dividers are used in the : method for laying out 
the length of arcs for Paeterne devéloped by the radial line 
method. . 


fhe radius used for the stre*chout of a right pyramid is based 
on its re 


In order to develop a job by the radial line method, its sides 
or extensions must meet at.a = _ ° 


All the clement lines of a ‘cone are equal in length. 


The radial line method is used to develop jos with 
sides. ) 
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Listing: 


Directions: List the items called for in @ach cf the following. 
Select your answers carefully. 


1. List the methods used for laying out the length of arcs for 
patterns developed by the radial line tmethod. : 


(B) 


Procedure~Rearrangement 


Directicns: In the colum av the ‘Yight appear various steps involved 
in laying out jobs ‘by the radial line ‘method. Indicate tne order 


which your readings recommend that these stéps be done by placing 
the proper number. in the blank at “the left. 


1. Layout procedure for cone-shaped’ jobs cut at an angle; | 


aes 


connect points. from base ‘Line to apex of cone 
Number true Lengths of element lines 
Draw elevation view of cone showing apex 


Project points where element Lines intersect miter Line 
to side of cone 


Draw element lines on stretchout and number 


‘Scribe stretchout arc 


Project points Boke alesae on view of elemene lines. from plan 
view 


Somnus length of stretchout 


Mark points on element Lines where cone is to be cut off and 
connect porne With a curved Line 


Add allowance for seams 


tas... 


t 
4 
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2. Layout procedure for pyramid-shaped jobs cut at an angle: 


LL LELELL LU L 


° 


Draw a plan view 
Add allowance for seams 


Determine true length of edges remaining. after pyramid is 
cut off, 


Layout perimeter of base on stretchout arc 

Draw lines representing edges on stretchout and number 
Draw elevation view of job showing apex 

Scribe stretchout arc 


Connect points indicating where pyramid is to be cut 
off 


Mark points on lines representing edges where pyramid is to 
be cut off 


Mark brake lines 


-4 *iedatlbsan i - 
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Assignment Covering 
Sheet No. 17 Units 115-123 


TRIANGULATION 


A knowledge of parallel and radial line development is not 
enough for the well-trained sheet metal layout man t. know. He must 
have a knowledge of another specialized method to develop the various 
types of jobs that confront the sheet metalworker. This method is 
known as triangulation. 


Triangulation is one of the principal methods of development 
used in sheet metal drafting. It is used for irregular-shaped jobs 
that cannot be developed by. either the parallel line or radial line 
methods, that is jobs having surface lines that are neither parallel 
nor that converge to a common point. Such jobs include transition 
pieces, reducers, and Y branches. By gaining a thorough understanding 
of the fundamental principles involved in this method, it should 
enable one to develop a wide range of jobs. 


In this assignment you will be expected to gain a clear under- 
standing of the triangulation method of development by reading about - 
the principles involved and following the step-by-step procedures 
concerning the development of typical problems. In addition, repre- 
Sentative problems of each type are assigned to be developed. 


Assignment: 


1. Read the references listed below. (It is suggested that you 
use dividers to follow the step-by-step procedures shown 
in the reference on layout problems that are difficult for 
you to understand.) 

2. Develop each of the jobs listed below on either drawing or 
heavy weight wrapping paper. Follow the step-by-step 
procedure shown in the reference to which the job is keyed. 
Reference and page numbers are indicated between the 
parentheses that succeed the name Of each job. In order to 
reduce confusion, use the corresponding notations for the 
job you develop as appear in the reference illustration. 
Make allowance for seams. Check the layout for each job 
after completing by cutting it out ard assembling it with 
tape. 


(a) Transition piece, square to square (Reference D, page 
106, Problem 65). 


(b) Transition piece, rectangular to round (Reference D, 
_ page 108, Problem 66). 


(c) Elbow-boot center taper (Reference H, page 49, 
Plate 29}. 


(d) Roof collar having round top and square base (Reference 
D, page 128, Problem 381). 


(e) Three-piece offset fitting (Reference D, page 136, 
Problem 82). 
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(£) Furnace Boot, round to rectangular (Reference D, page 
134, Problem 86). 


{g) Two-branch Y-joint, round to round (Reference D, page 
138, Problem 88). 


3. After completing items 1 and 2, answer the questions listed 


below and turn in this assignment by ° 
References: 


A. Bruce and Meyer, Sheet Metal Shop Practice, pp. 195-209. 


B. Daugherty, Sheet Metal Pattern Drafting and Shop Proptems, 


H. Kaberlein, Triangulation, Short-Cut Layouts, pp. 48-49. 
Questions: 


True-False 
Directions: The following stateme...s are either true or false. If 


the statement is true, draw:a circle around the letter "T" If it is 
Ealse, draw a circle around the letter "F° 


T F kk. The selection of the layout method may be. optional with the 
sheet metal patternmaker. 


EF F 2. The triangulation method is just a matter of dividing the 
surface of a project into triangles, finding the true 
lengths of the sides of the triangles and then drawing the 
triangles in proper order. 


¢ F 3.- Many projects are too complicated to be developed by the 
parallel line, radial line, or triangulation methods. 


tT EF 4. Triangulation method of development is used for articles 
with non-parallel sides. a 


€ F 5. .A square~to-round transition on center requires both 
elevation and full plan view for its development. 


A diagram of triangles for true lengths can be drawn if 
the altitude in the elevation and the base lines in the 
plan are known. 


r 
> | 
07 
‘ 


T F 7. The construction of a triangle when only three sides are 
given is a difficzlt propiems 


T F & A single altitude and base line extension may be used to 
layout right triangles required to find the true lengths 
Qf scalene cone element lines. 
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9. Both a plan and elevation view are necessary to produce the 
true surface lines for a job when the halves are not 
symmetrical. 


10. A pattern may be developed by using only the plan view in 
the simplified method of triangulation. 


11. Arcs are drawn to step off the distances between the outer 
ends of the true length lines when laying out a scalene 
cone. 


12. A full view of the upper and lower bases of an irregular 
flaring roof colilar will be exact circles. 


13. Triangulation is th method used to develop patterns for 


irregular forms which cannot be developed by either the 
radial line ‘setnod or parallel line method. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. 


All kinds of irregular forms which cannot be developed by parallel 
line development and radial line development may be developed by 
the method. 


On an elevation view, all lines in a vertical plane which are 
perpendicular to the line of vision are * 


The sheet metal layout man must design duct systems so they will 
handle large quantities of air and ° 


When radical air flow direction changes must be made, duct turns 
must be installed in the fitting which directs the air through 
the fitting with the amount of * 


A layout man can do a more effective job in the design and layout 
of all types of air conditioning systems if he thoroughly under- 
stands all of the types of ° 


To find the true length, one metnod used by sheet metaiworkers 
is to draw the line ina view and then a iy oer 


The first process in laying out a triangulation pattern is to 
find the for all lines. 


To find the true length of a foreshortened line by the simplified 
method, in the elevation view, make the foreshortened line the 


base of a , the altitude is the 
in heights taken from each end of the iine in 
the . , the hypotenuse will be the 


line. 
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Directions: The following questions are based on Plate 29, page 49 


Qf Kaberlein, Triangulation Short-cut Layouts. Place the proper word 


or words in the blanks ra 


5 


This type of fitting is generally used on 


a where small round pipes may be used 
‘very efficiently as basement runs. © 


The top view and side view are drawn in this Plate to show 
and. —“(—C___—sCO@ '-:s tthe: Fitting. 


Line A to B in Figure 3 is equal in length to line ____s aaarnd 


‘ is’___inches long. — 


Point is used as a center to draw an are from point i, 
2,3,4,5, and 6 on the circle to intersect the base line of the 
triangle thus obtaining the of the lines. 


To layout the pattern as in Figure 5, draw line A to A. - The 
length of this line is ° 


To get the. Paventengelic of the slant {A to 1'), use the triangie, 
Figure 3 line ‘ 
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Assignrent Covering 
Sheet No. 18 MTmits 124-135 


ESTABLISHING AND OPERATING A SHEST NETAL SUS INESS 


Did you know that on the average for ail kincs o£ new businesses 
Started, approximately one-third fail within the first yeer, and by 
the end of five years nearly three-fourths fail? More than half of 
the metal working shops that failed were established with 2 capital 
investment of less than $1,000 and failed in the first year of Oper- 
ation. 


. Before you think too seriously ebout entry imto the sheet metal 
business, learn the trade first. Skill and experience are qualifi-~ 
. Cations necessary for Success. OQbiain all the training that is 
practical for you to receive. Read and keenv up with new deveicpments 
in the fieleé. Get at least three or four vests of ali-round work 
experience in the trade. 


Skil and goca workmanship @lone are not coing to insure one 
success in business, ether attributes are necessary. In order to 
attract business into the shop, one must be able to get along well 
with people and be a good salesman. He must have a head fer figures 
and a satisfactory system for recording information that will enable 
hin to operate his business efficiently. 


ASSianrent: 


4. Read the reference listed below. 

2. assume that you are actually going to enter the sheet 
metal business in the verv near feture. Pespare a 
written report based bs fee your studies and investi- 
Gations that includes all data, information, and 
Sketches that you feel are necessary for your entry 
into business. You might include data in your report 

‘concerning the following: : 


(a) Community need and demand for the business 
{e) Select and justify location 
{c) Tentative floor plans of shop 
{@) Suyvplies and equipment required 
vig {@} Organization plans cf business 
: te (£} Financial prebiems 
i - {g) Business advisors 
Bt {m) Record forms : 
a : {i) Education and SS Gesired before 
; entering business 


3. After completing items 1 and 2, answer the questions 
listed bélow and turn in this assignment by . 


Reference: 


2 eo en eee Sheet Wo. No. 3, this manuel. 


ee ee 
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True-False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F," 


T F il. 
T F ye 
TF 3 
T F 4. 
rr F 5. 
"FPF 6. 
r F 7. 
T F 8. 
T F 9. 
yy F 10. 
fF F ll. 
yy F 12. 
T F 13. 


Offerings of established metal working businesses should 
ordinarily be considered before entering into competition 
with them. : 


More than half of the metal working shops established with 
a capital of less than $1,000 fail. within the first year. 


A light intensity meter may be used to help determine 
whether general and special lighting are properly arranged. 


A simple production analysis is necessary to make certain 
that the shop neyour is satisfactory for a a i 
business. 


Wood floors are recommended for metal working gone because 
they are less tiring on the feet. 


A good method for checking shop layout is by arranging 
scale "cut outs" of equipment on a scale drawing of ne 
Shop's floor plan. 


There are many desirable localities free: of erro ace in 
metal working business. 


Ordinarily when starting a. new business it is better to 
buy than to lease a Auilding. : 


- The size and character of a locality’ s population determines 


to a large extent the amount and kind of.business which can 
reasonably be expected. 


A specialized metal working shop generally has a greater 
chance for success in a ssisiraas community than in a large 
city. 


zoning restrictions are weed to keep ‘stores out of choice 
residential districts. 


Generally, it is more feasible to locate a small metal 
working shop adjacent to a traffic artery than a side 
street. 


Mechanical training and experience are essential qualifi- 
cations for successfully establishing and operating a pametar 
working business, 


tT #F 
T *F 
T F 
T F 
T F 
T F 
tT F 
T F 
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14. Explanations concerning rule-of-thumb methods fer esti- 
mating job costs may genesaily be obtained from supply 
warchousemen and ch ta 


15. U.S. Department of commerce surveys: ‘veveal that a large 
proportion of the small businesses that. fail each year do 
not keep adequate records . 
7” : 
16, It will be necessary fou a -metal. working, Shop. to have 
dealings with a bank as long as it is in business . 


17. Business organizations need adequate financial records so 
that taxes can be accurately calcula ted. 


18. It is considered a poor-businegs’ practice-to charge a 
customer more than the regular price for a “rush job' 


19. Costs based on rule-of-thumb’ methods differ because of 
variations in labor costs, rents, competition, and other 
_ items *in different sections of Ee COUnEE . 


20. The original copy of a job sheet used for record keeping | 
purposes is: retained for office records. 


20: Court action should be used only'as a last-resort in 
coliection of bad debts. : 


', Completion 


' Directions: Fill in the blank(s) .in each statement with the word(s) .. 
‘required to Spans the sentence correctly, 


One of the best types of advertising for a metal working shop 
is that which appears in : directories. 


Jobs for which there is no particular hurry to complete can be 
used as filler to keep a Shop _. Quring slack: 
say oda. 


enles6e™tnoeb teens for estimating job costs are based largely 


on. ° 


The lightweight cardboard third “carbon copy of a job sheet used 
for record keeping purgoses is known as a ' gheet. . 


It is advisable before entering into a lesal Agr eeiene to obtain ~ 
the advice of a : ‘ - 

Double-entry record books provide spaces fox. recording 
and... be 8 


. Probably the best bookkeeping ere apie small new business to 


adopt would.(be a _ entry system. 


foie 
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12. 
13. 
14. 


15. 


Dire 


An important book in a’ simplified system of accounting is the 


An estimate of expected competition for a new business May be 
‘ determined by glancing at the classified section of a 


The lessee should reserve the right to renew a lease by giving 
notice some _ days before the lease is expired. 


Business expenses are 2 usually significantly in the 
small community than in the large city. a 


A successful sheet metal working shop will generally have a 
trading: area. population of not less than persons. 


The buyer of a business should engage a competent . 
to. draw up the purchasing agreement... 


The saw-tooth type of: roof was developed to’ permit: more 
to enter the interior of a building. . 


For the ease of handling. materials in and out of the shop, it 
should be located on the floor. 


"Listing 


ctions: List the items called for -in each of the following. 


Select your answers carefully. 


lL. 


List the types of organizations helpful in ceveutine intonation 
concerning business a and dimitations. 


a) @)= 

(B)z (E) 

(Cc) 

List the two basic methods of keeping accounts. 
(A) (B) 


4. 


List the type of information.that should be recorded in each of 


the three main sections ‘OF a job sheet record form. 
(A) = (c) ; ok a 
(B) 


List the two principal factors that must be mee in mind when 
Making estimates and quoting. prices. | 


@o (B) 
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List the most important methods ty attract business into a metal 
working shop. 


(a) | ) 


(3) | (D)- 


List the sources of information that ordinarily provide the most 
reliable data concerning a prospective customer's credit standing. 


{A) (Cc) 
(B) . 


extend 
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Information = -:: |: 
Sheet No, 4 


ESTABLISHING AND OPERATING A SHEET METAL BUSINESS 


You have learned from the previous assignment sheets that the 
sheet metalworker ‘works with tinplate, iron or steé1l sheéts, and 
light plates. Generally, they do roofing and skylight.work, install 
ventilators and ducts for heating or air-conditioning, .and make any 
number of things which the public demands to be fashioned from sheet 
metal. It would be possible for you to ~et into this field with.no 
more than a building, a source of heat such as a blow torch, a few 
soldering irons, and a pair of tin snips. A person starting out with 
nothing more than the above would be severely handicapped, however, 
and would probably not make a success of it. To be able to do the 
range of work needed to succeed, you would need such machines as 
shears, bending brakes, work tables of good size, and welding equip~ 
ment, plus an adequate assortment of hand tools. Mechanical training 
and experience are also essential. In fact, to be successful in run- 
ning a sheet metal shop you should have had well-rounded training, 
because in the beginning you may be faced with the problem of making 
a minimum of equipment do for a large variety of jobs. 


CHOICE OF A LOCATION 


In any locality, the size and character of its population and its 
business activities determine to a large extent the amount and the 
kind of business which can reasonably be expected. Large metropol-~ 
itan cities, with their great concentrations cf population and immense 
variety of occupations, offer many opportunities for the proprietor of 
a sheet metal shop. But competition is likely to be keen because 
others will surely be equally aware of the chance for business there. 
One method of getting ahead in a large city is to establish a reputa- 
tion for expert handling of certain difficult or unusual work. Be- 
coming known as an expert in some area will usually result in consider- 
able business. 


Smaller factory cities have many potential sources of business 
for sheet metal shops. Rural communities that are predominantly 
agricultural present problems for a person who is interested in sheet 
netal work only. It is doubtful that there would be enough demand 
to make a successful business. Business expenses are usually much 
lower in the small community. Taxes are not as high as they are in 
the larger cities and overhead is generally less. However, it is 
generally agreed that one should have a trading area population of not 
less than 20,000 persons for a sheet metal business to succeed. 


If you are thinking of setting up a business in a certain city, 
in addition to the existing competition there are a number ofother 
things that you should know about the locality. The telephone 
directory can give you valuable information about the number of com- 
petitors in addition to the number of business concerns and contract~ 
ors that might be potential customers. Bankers, Chambers of Commerce, 
businessmen's clubs, and other organizations for the promotion of 
dusiness, usually 
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have a good deal of helpful data bearing én local commercial prospects. 
The’ number of motor vehicles regi stered in. an area in proportion to 
the population is to somé extent an indication of the general level 

of prosperity. This information is available from the state motor 
vehicle department. The Bureau of the Census also has a great deal of 
information on the manufacturing and BURINGSS activities of a given 
area. 


CHOOSING A SPOT FOR YOUR SHOP 


One of the first important business decisions a person must make 
after deciding to open a shop is the selection of a place to do busi-~ 
ness. One of the considerations one must think about is checking the 
zOning ordinances to determine if the location you are considering is 
restricted. Many sections close to a residential area are zoned to 
prevent business from moving in. The direction of growth of tne city 
is another important consideration. It is well to locate your shop 
where the money is being spent. Rental rates is another item that is 
important. Rent has to be paid every month whether your business is 
making a profit or not. High rent ,can strangle your business, espe~ 
cially during a slump. It might pay to check the advantages of 
leasing your shop rather than renting or buying. Some of the advan~. 
tages of leasing over buying are that your initial investment will be 
jower, leaving you more cash for equipment and operating costs, and 
you will also enjoy freedom from such ownership risks as fires, tor- 
nadoes, and value changes. Another important factor to consider in 
the selection of a building for your shop is the available parking 
space, and the ease with which the customer can get to your shop. A. 
busy traffic artery is not necessarily the best location. Usually a 
side street off these busy highways is best. 


If the location has been carefully selected, and the rights and 
obligations of owner and tenant are fully and clearly agreed upon in 
writing, you need have no hesitation in signing a lease for one year 
or longer. You should reserve the right torenewit for a similar period 
by giving notice some 60 days before the end of the period. — 


Before signing any leases or contracts in starting your business 
you should see a lawyer. His services will cost you something, but 
chances are it will save you in the long run. 


Once the arrangements on the building have been completed, the 
next step is to arrange the equipment in the building. A good method 
for doing this is to draw to scale, on a large sheet of paper, the 
floor plan of the shop showing ali windows, doors, partitions, and 
columns. Then, to the same scale, cut out of heavy paper the plan of 
each piece of machinery, equipment, work benches, and storage space. 
Arrange them on the floer plan for the most efficient flow of work, 
taking advantage of such things as natural light, power supply, etc. 


In the selection of your shop you should also avoid a room with 
wood floors. Ina shop where there is a possibility of grease and oil 
being spilled on the floor, and where heavy machines are to be used, 
concrete floors are a must. For the ease of getting material and 
finished work in and out of the shop, it should be located on the 
ground floor. 
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The building should have good window area, or the roof should be 
of the saw-tooth type to provide a good source of natural dight. if 
not, enough lighting fixtures will need to be installed to insure a 
light supply adequate for the type of work being done. The light — 
intensity’ ‘an be easily checked with a light meter available from all 
electrical supply houses, or most power companies. 


Once your business is Sat up, you will need all the publicity - 
you can get for your shop. Some of the ways of obtaining publicity are 
by personal contacts with potential customers, telephone solicitation 
and: advertising in the local newspaper. One of the best ways of 
advertising is to have your business listed in the yellow pages of the 
telephone directory. As your business gets under way a satisfied 
customer is an excellent may, to increase your future business. 


QUOTING PRICES 


Your ability to estimate the cost of a job so that ‘your shop 
makes a profit and your customer is happy will determine -whether or 
not you stay in business. _When making estimates and quoting prices 
you must keep two principai factors in mind: .. how much it will cost 
you to do the job, and what the customer {£S willing to pay. How much 
to charge is not always easy to determine because the decision rests 
in part upon things that aye beyond your knowlcadge er control. Actual 
market prices for various jobs are determined by the prevailing prac- 
tices in your locality. The extent of your. competition will depend 
on the number of available shops that can do the fob. Only the cus- 
tomer will know what the .work to be done is “WOrEh. ag ham, 


In every loca Lity there are rule-of-thumb: te ‘for estimating 
costs andare learned largely through éxperience, | Pie salesman from 
whom you purchase your machinery, or the supply ‘house, will be able to 
acquaint you with these and will be glad to. explain: ‘these methods to 
you. However, if a customer comes in with ‘a rush job, do not hesitate 
to charge more than your usual réte for such a job.: This usually 
involves changing your routine and may increase COStS. . Also, ifa 


customer wants quick preferred | service, he eae aaa tee pay 
for it.  & ek he 


. et 
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RECORD KEEPING 


In a.survey made by the Uni ted States “pepartmgnt: of ‘Commerce to 
determine why sc many small businesses fail in the. ‘first, second, 
or third year, it was found chat & lange:percentage’ of them kept 
inadequate records or no records of theiz Rup ineed ss 


There are two basic “qpethods of keeping accounts - the Single- 
entry system and the double~cniry system. © The. single-entry system is 
a simple system for accounting for. the receipts:and expenditures of 
cash. The checkbook, an accounts receivable ledger, and a day book 
for entering memorandum-type information are all the equipment required. 


The double~entry system is. more’ complete and to keep it properly 
requires a knowledge of bookkeeping and accounting methods. Double- 
entry means that the accounts are split into two-sections - debit ‘and 
credit. The debit side is always the left and the credit side is the 
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right. Fer cach debit entry a ‘credit entry is made also, and the book: 
must always balance. This system provides ' the bookkeeper with a means 
‘for checking his accuracy. 


Although an elaborate bookkeeping system is not necessary for a 
small shop, you mist have certain record-keeping procedures if the 
shop is to be properly managed. A job shéet‘is essential and is best 
handled by utilizing a form which has one original copy and three 
carbon copies. The original serves as the customer's copy, the first 
carbtn.is.the custoner’s receipt, the second carbon is the office copy 
and the third carbon is a shop card or job ticket. This third carbon 
in usually printed on lightweight cardboard. These job sheets are 
usually divided into three sections; the left section is for a descrip 
tion of the work to be done, the middle section is for the estimate 
of material, and the right section is the estimate for labor. 


From the day you open and as long as you stuy in business you 
will have dealings with a bank. Therefore, it is wise to choose one 
that will best service your needs from the standpoint of convenience 
and services offered. The best wey to build a good reputStion with 
your banker is to operate in a businesslike manner. This means you 
must pay your bills promptly and keep your account receivable collecte 


Tne need for the small businessman to extend credit to his cus- 
tomers raises a very important issve. A large number of businesses 
have failed because they were too lenient in granting credit. Know- 
ing this, vou will probably be tempted to adopt a “no credit" policy. 
Fowever, such a course would limit your field of business opportunitie: 
to such an extent chat you would never be able to earn more ‘than a- 
very meager living. The effectiveness of your collection systeia will 
determine the credit that you will be able to extend. No one can 
afford to give credit unless he is able to collect later. -You will 
have a few had accounts, but they showld be collected because accounts 
written off come directly out of your profits. If all other means of 
porseceing fail, it may be necessary to bring court action; however, 
avoid this if at all possible. If it does seem necessary. consult 
a good jawyer. ° 


fo avoid too many bad acccunts, it is wise policy to investigate 
a customer;s credit standing before extending credit. Your bank and 
other credit crganizations can furnish you with helpful information, 
and alsc, you can examine your customer's business habits. 


“The above informaticn was adapted from: 

U.S. Department of Commerce, Nstablishing and Operating a Metal 
Working Shop, Superintendent of Decuments, U.S. Government 
Printing Office, Washington 25, D.c., 1945. (Out of print) 


TRAINING PLAN AND PROGRESS RECORD 
FOR 
SHEET METAL WORK. 


Employex‘'s Copy 


JCB TRAINING: What the:-. Proficiency RELATED INFORMATION: What 
Worker Should be Able ‘Ta. Bo ~ Shown The Worker Should Know 


Pian jobs, make bill of 
materials and select mate- 
rials £ + jobs. 


Properties and specifications 
of sheet metal, methods of 


manufacturing, and the use of 
metal gages. 
Time in hours - Z 


Safe Practices 


Safety practices in the. sheet 
metal trade. 


Safety in the shop, proce- 
dures fcr extinguishing fires 
and administering first aid. 


ime in hours xX 


Hand Processes 


Perform hand tool operations, 
transfer patterns, bending, 
cutting, forming, drilling, 
riveting, wiring, make seams 
and hems, tin soldering 
copper and solderind. 


Time im hours 


Types and kinds of hand tools, 
range Gf work of each and 
acceptable shop practices. 


Machine Processes 


Perform machine operations 
on ber folder, brake, squaring 


shear, turning, beading, crimp- 


ing and bhurring machine. 


Time in hours 


Description and uses of sheet 
metal forming machines, cut- 
ting machines and grinding 
wheels. 


Sheet Metal Mathematics 


Methods of adding, subtract- 
ing, multiplying, and dividing 
fractions, decimals, linear 
measurements, areas, volumes, 
sheet metal formulas, and 
trigonometry procedures and 
functions. 


Shes Mctad Business 


Seradies and maintain shop, 
Make sales, quote prices, 
extend credit and coilect 


; ‘Time in hours . 


Qualifications necessary for 

ing a business, cst. 
involved, shop layout, tools - 
and equipment necessary, sales 
‘and marketing methods, and 
records. . 


re ricmad tones 


ao on proficiency” 
performed mont opéranion® < 


bons ene shacrosnay 
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TRAINING PLAN AND PROGRESS RECORD 
F 


OR. 
SHEET METAL WORK 
Student's Copy 


JOB TRAINING: What the Proficiency RELATED INFORMATION: What 


Worker Should be Able To Do Shown The Worker Should Know 
~ ae Sheet Metal Materials 
Plan jobs, make bill of Properties and specifications 


materiais and select mate- - of sheet metal, methods of 
rials for jobs. manufacturing, and the use of 


ae metal gages. 
Time in hours | ; 


Safe Practices 


Safety in the shop, proce- . Safety practices in the sheet 
dures fcr extinguishing fires . metal trade. 
and administering first aid. 


Time in hours 


Hand Processes 


Perform hand tool operations, Types and kinds of hand tools, 
transser patterns, bending, range of work of each and 
cutting, forming, dzilling, acceptable shop practices. 


riveting, wiring, make seams 
and hems, tin soldering 


copper and soldering. 
Time in hours NX 


Machine Processes 


Perform machine operations Description and uses of sheet 
on bar folder, brake, squaring metal forming machines, _cut- 
shear, turning, beading, crimp- ting machines and grinding 
ing and burring machine. wheels. 

Time in hours <1 


Sheet Metal Mathematics 


Methods of adding, subtract- 

ing, multiplying, and Gividin: 
<7 fractions, Gecimals, linear 

measurements, areas, volumes, 
ys sheet metal formelas, and 


trigonometry procedures and 
functions. 


tothe 
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Shee ta _ Business 


Prepare and maintain shop, 
take sales, quote prices, 


extend credit and collect ea 


accounts. 


; Time _in hours 


Qualifications necessary for 
operating a business, costs’ 
involved, shop layout, tool¢- 
and equipment necessary, saies 
and marketing methods, and 
records. 


Code for employer’ s use ia ereing Seeiene e ‘progress: - 


Performed some operations 
in are2 ue 


. 


Perforesd ‘acat: operations 
in area 


ne proficiency’ 


tious satisfactorily 


Performed some opera- ‘KS 
tions. With rééecnable 


~ 


performed most opera- 


- 
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TRAINING PLAN AND PROGRESS RECORD 
FOR a 
SHEET METAL WORK . 


JOB TRAINING: What The Proficiency RELATED INFORMATION: What 
Worker Should Be Able To Do Shown The Worker Should Know 


Sheet Metal fHaterials 


Pian jobs, make bill of Properties and specifications 

materials anda select mate- eae of sheet metal, methods o£ 

rials for jobs. es manufacturing, and the use of 
eS metal gages. 


Time in hours 


Sate Practices 
Safety in the shop, proce- 1 Safety practices in the sheet 
dures tor extinguishing fires ri metal trade. 
and administering first aid. 


Time in hours 


Hand Processes 


Perrorm hand tool operations, 
transfer patterns, bending, 
cutting, forming, Grilling, 


range o£ work of each and 
acceptable shop practices. 


riveting, wiring, make seams Ne] 
and hems, tin soldering NOI 
copper and soldering. See 


Time in hours 


Machine Processes 


Perform machine cperations Description and uses of sheet 
on bar folder, brake, squaring metal forming machines, cut~ 
shear, turning, beading, crimp- KO ting machines and grinding 
ing and burring machine. a wheels. 


Time in hours 


Sheet lietal Mathematics 


Methods of adding, subtract- 
ing, multiplying, and divid- 


\/1 ing tractions, decimals, 
Pe linear measurements, areas, 


fe volumes, sheet metal formulas 
ani trigonometry procedures 
and functions. 


fypes and kinds of hand tools. 
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Sheet ta 


braeeue and maintain shop, 
make sales, quote prices, 
extend credit and collect 
accounts. 


E: 


Business 


Qualifications necessary for 
operating a business, costs 
involved, shop layout, toolé 
and equipment necessary, sales 
and marketing methods, and 
records. 


Performed ‘some. operations 
in area 


Performed mos t- operations 
in area 


’ proficiency | 


Performed some opera- fi 
‘tions;with reasonable 3) 


Performed most opera~ 
tions satisfactorily 
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Occupations. 


Karnes, James 8. 

Missouri Univ., Columbia, Dept. of Industrial Education 
Missouri State Dep of Educ, Jefferson City. Ind Educ Sect 
Pub Date - Jul66 
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*STUDY GUIDES, “TRADE AND INDUSTRIAL EDUCATION, *AUTO MECHANICS 
(OCCUPATION), “MOTOR VEHICLES, HIGH SCHOOLS, JOB ANALYSIS, 
*COOPERATIVE EDUCATION, INDIVIDUAL INSTRUCTION, 


This study guide is for individual student use in related 
instruction in high school cooperative education programs in 

auto mechanics. It was developed by a committee of teacher 
coordinators and teacher educators through an analysis of the 
trade and has been field tested and periodically revised. The 23 
assignment sheets are designed to facilitate individual instruction 
and contain introductory paragraphs to develop interest, 
explanations of the importance of the assignments, references, 
learning activities, and objective-type study questions, 
Representative assignment sheet titles are (1) Basic Components 

of the Automobile, (2) Automobile Engine Components, (3) Engine 
Service, (4) Clutches and Clutch Service, and (5) Automotive 

Air Conditioning. An information sheet is included on job 
management. The material is to be used by individual students 
under teacher supervision for 1 year of 180 days. The teacher 
should be a qualified coordinator or competent trade teacher. The 
students should be grade 11 or grade 12 students who are enrolled 
in a cooperative education program and employed in a phase of auto 
mechanics. Supplementary materials include a list of references, an 
analysis of the auto mechanics trade, and progress records for use 
by student, instructor, and employer, A second study guide (VT 001 
628) has been developed for group study, Answers to study 
questions are availabie in VI 002 081. This document is available 
for $1.50 from Industrial Education, 103 Industrial Education 
Building, University of Missouri, Columbia, Missouri 65201. (HC) 
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MEMORANDUM 4 
TO: The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 
980 Kinnear Road 
Columbus, Ohio 43212 
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FROM: (Person) James B. Karnes (Agency) Univ. of Mo. at Columbia 


(Address) 103 Industrial Education Building, Columbia, Mo. 


SAI nce Le anor nS eae 


October 19, 1967 
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RE: {Author , Title, Publisher, Date) Indus. Ed. Dept., Univ. of Mo. at Columbia; 


AUTO MECHANICS INDIVIDUAL STUDY, cooperatively with Indus. Educ. 


Dept., (U. of Mo. at Columbia) and Mo, State Dept. of Ed. (1966) 


3 : Supplementary Information on Instructional Material 


Provide information below which is not included in the publication. Mark N/A in 
= each blank for which information is not available or not applicable. Mark P 


when information is included in the publication. See reverse side for further 
instructions, 


(1) Source of Available Copies: 
Agency ; 


Address_ 03 j Education Bldd,. 

Limitation on Available Copies quantity  Price/Unit_ $1.50 
(quantity prices) same 

instructor's key $.50 
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4 (2) Means Used to Develop Material: 

— Development Group Development Committee of Teacher~Coordinators & Teacher 

- Level of Group State ucators 
Method of Design, Testing, and Trial. Subject matter specialist and 

teacher educators based on a analysis of the trade tested in the 

“-y field over several years and periodically revised. 


- ; (3) Utilization of Material: 
‘2 Appropriate School Setting H.S. and post high school, and area vocational 


ie Type of Program Cooperative education and preparatory programs 


Occupational Focus job cluster covering various phases of auto mechanic 
Geographic Adaptability United States 


3 2 Uses of Material Study guide for related instruction 
-— Users of Material student 


(4) Requirements for Using Material: 
Teacher Competency. qualified coordinator or competent trade teacher 
, Student Selection Criteria junior in high school with proper pre- 
a reguisites. 
A Time Allotment 180 days 


Supplemental Media -- 


Necessary x_) ; 
Desirable ) (Check Which) 


‘ Describe P 


E 3 Source (agency see attached lis 
' x (address 
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REFERENCES FOR AUTO MECHANICS 


Crouse, William H., Automotive Mechanics, Fifth Edition, 
Webster Division, McGraw-Hill Book Company, Inc., 

1154 Reco Avenue, St. Louis, Missouri, 63126, 1965, adhere 
Stockel, Martin W., Auto Mechanics Fundamentals, The 
Goodheart-Willcox Company, Inc., 18250 Harwood Avenue, 
Homewood, Illinois, 60430, 1963, $6.96* (18) ** 


General Motors Corporation, ABC's of Hand Tools, General 
Motors Corporation, Detroit, Michigan, 1945, Frac. (1) ** 


Occupational Outlook Handbook, U. S. Department of Labor, Solid 
by Superintendent of Documents, U. S. Government Printing 
office, Washington 25, D.C. (1) ** 


(Obtain from School Guidance Department) 

1. SRA -= Occupational Brief, #610e Automotive Mechanic 

2. Chronicle - Occupational Brief, #5-81.01 Automobile 
Mechanic (1) ** 


SUPPLEMENTARY REFERENCE 


Toboldt, William K., and Purvis, Jud, Motor Service's 


Automotive Encyclopedia, The Goodheart-Wilicox, Company, Inc., 
18250 Harwood Avenue, Homewood, fllinois, 60430, 1964, 
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* Subject to educational discount. 
**Prequency of use in assignments. 
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FOREWORD 


This course of study, consisting of an analysis of AUTO 
MECHANICS, together with assignment sheets covering the related 
(occupational) information to be taught by the school, has been 
prepared for teaching auto mechanics on an individual basis ina 
cooperative part-time program. 


The original analysis was developed in 1940 by Mr. R. W. Baker, 
Director of Industrial Education, Joplin, Missouri, and by Mr. Lloyd 
E. Estes, Coordinator and Mr. Kenneth Epperson, Auto Mechanics In- 
structor, Hannibal, Missouri. The original course of study was pre~ 
pared at the 1947 Summer Conference for Coordinators at the Univer- 
sity of Missouri by a committee under the chairmanship of Mr. Lloyd 
E. Rates.. Subsequent revisions of the analysis and the assignment 
sheets were made by Dr, Charles R. Hill in 1949, Dr. Charles G. 
Risher in 1951, Dr. James H. Mahoney in 1955, Dr. John W. Horine in 
1961, formerly Research Assistants in Industrial Education at the 
University of Missouri. 


Special credit is due to Mr. Kim Baugrud, Research Assistant in 
Industrial Education at the University of Missouri, who prepared the 
present revision of the course of study. 


We wish to acknowledge our indebtedness to Dr. H. H. London, 
Professor of Industrial Education at the University of Missouri, for 
the direction and administration of the Curriculum Materials Labora- 
tory in which this material was prepared, and to Dr. James B. Karnes, 
Assistant Professor of Industrial Education at the University of 
Missouri, who supervised the preparation of the material and edited 
the manuscript, Credit is due to Mr. B. W. Robinson, Assistant 
Commissioner of Education, Mr. Merton Wheeler, Director of Industrial 
Education, and to other staff members of the State Department of 
Education for their efforts in the development of the Industrial 
Education Curriculum Series of which this course of study is a part, 


HUBERT WHEELER 


Commissioner of Education 


July, 1966 
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Training Plan and Progress Record 


INTRODUCTION 


in preparing this coruse of study, it has been assumed that the 
attainment of occupational competency in any type of work involves 
three different, yet closely related, types of learning. They are: 


Zk. Mastery of the practical job skills and procedures per~- 
formed by che worker in the occupation. 


2. Comprehension of the techni-al and related information 
hasic to an intelligent unuzrstanding and vractice of 
the occupation. 


3- Bevelopment of those personal-social traits which are 
essential for the successful worker. 


In @ cooperative educational program it is necessary for both 
cooperating agencies~-the school and the employer--to understand 
clearly just what each is to be responsible for in the training of 
the student-worker. Experience has shown that most of the practical 
job skills and procedures of an oO.cupation can best be learned through 
Supervised work on the job. Experience has 4..0wn also that the school 
cam best teach most of the technical and related occupational informa~ 
tion necded by young student-workers. This division of responsibility 
has heem made in the arrangement of the course of study; that is, it 
is expected that the student-worker will master the job skil?s and 
procedures through practical work on the job under the immediate 
supervision Of the employer, and that he will receive instruction in 
related occupational information in the school under the direction of 
the coordinator. 


Skills and related information are matters for direct instruction 
but persomal-social traits are acquired only through practicing them 
during the process of a. ciring skills and information and in one's 
Gaily conduct. Therefore, both the employer and the school, as well 
aS the home, must aSsume responsibility for developing in the student- 
worker those habits, attitudes and character traits which are essen- 
tial fer success in his occupation and in life. Both the employer and 
the school should be constantly on the alert to see that the student- 
worker places desirable interpretations on his experiences and that he 
dees mot practice habits ani exhi?it character traits detrimental to 
his success, 


Since the coordinator's class will be made up of fifteen or more 
Students, each differing from the other significantly, studying a 
dezem or more occupations which differ markedly in their reqirements, 
it follows that it will be impossible for him to teach, through the 
greup method, the occupational information which relates ta the speci- 
Fic job of each student-worker. In order to be effective, this type 
Of instruction must be individualized. There is, of course some rela- 
ted information, such as occupational health and safety, workmen's 
compensation, wage-hoyr laws, fair labor standards, unemployment com=- 
pensation, and the like, which is of common interest and concern to 
all student-workers, and may be effectively taught by the group method 


Gita ee tee 
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But if the coordinator is to make a real contribution to the in-service 
vocational education of his students, he must devote a major poxtion 
of his classroom instruction to content which deals specifically with 
the work of each student enrolled. 


With this requirement in mind, and in order to facilitate indivi-~ 
dual instruction, these assignment sheets have been prepared. Each 
contains certain record data aS tO number and range of units covered, 
introductory paragraphs designed to develop interest, explain the ; 
importance of the assignment, and to convey to the student what he 1s 
expected to learn, specific assignments including reading, learning 
activities and a series of new-type questions designed to check his 
attai.ment. 


Obviously, it is desirable to teach the related information in 
the school at the time it will be used most advantageously on the job. 
This means that the two phases of the student-worker’s training should 
Parallel each other in a progressive manner. The coordinator will 
find the assignment sheets well adapted to this end. He can select 
from day to day the assignment which covers the informational units 
relatcd to the work being done on the job. With this arrangement, the 
coordinator will »ecome, during a major portion of his classroom time, 
a Supervising study and heiping teacher. 


In selecting books for the course, an effort has been made to 
restrict the number to an adequate coverage of the material, and to 
select those of recent publication so that current practices can be 
consistently presented. It is recommended that copies of these books 
be secured ana kept in the coordinator's classroom for ready use by 
the student. 


The key sheets, aVailable in a separate manual, have been prepar~ 
ed to enable the coordinator to score quickly the objective tests 
which are a part of each assignment sheet. These key sheets give the 
correct answers to the questions, as well as the reference and the 
page on which each answer can be found. The key sheets should be kept 
in the coordinator's possession: 
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fO THE STDINT-AWORRER 


fhe aute mechanic*s trade is a service type of trade which is 
concerned primarily with the adiusiment, repair, and installation cf 
Parts, and general maintenance of the automobile. Auto mechanics are 
classified either as general mechanics or as specialists. The general 
auto mechanic is capable of performing the great najority of operations 
necessary to return a vehicle to its normal operating condition. A 
Specialist is one who has all-around knowledge of the trade, but who 
has, in addition, become especially skilled in one or more particular 
Phases of autonotive repair, such aS carburetion, brakes, or ignition. 


Gutlook and Opportunity for the Automotive Mechanic 


An increasing number of competent antomotive nmecnaanics will he in 
demand throughout the forseeable future. This vwpwerd trend is certain 
to continue due to the rapidly rising number of cars, trucks and buses 
On the nation’s highways. The increase in farm mechanization will 
also add to this demand. Today there are approximately one million 
automotive mechanics. Fer an occupation this size the Labor Depart- 
ment eStimates that retirements and deaths alone create about 12,000 
to 15,6000 openings each year. 


In addition to the increase in numbers needed, there will he a 
Gemand for mechsnics with more skills and technical knowledge than has 
been required. The relatively new features such aS automatic transmis- 
sions, power brakes, power steering, air conditioning and other mech- 
anical innovations requires an understanding of numerous scientific 
principles and their application in the servicing and repair of motor 
vehicles. 


Earnings for the auto-mechanic vary depending on the location and 
Size Of the community, the mechanic's specialty, the type of estab- 
lishment and cther factors. However, regardless of these factors the 
competent mechanic can look forward to earning gocd wages. A survey 
by the Department of Labor in 1958 showed that weges for mechanics 
ranged from $2.05 to $3.16 an hour, with the average being $2.50 an 
hour. ilere important than wages, perhaps, is the fact that the pros~ 
pective mechanic will not he tied to a dead-end job. Instead, he can 
look forwar@ to life of challenging experiences 2s he repairs and 
services the complex motor vehicles of the future. 


Personality traits are of exireme importance, not only in secur- 
ing and holding a desirable position but in life in general. Personal 
and social traits can be improved through training when the individual 
learns whet to improve, how to inprove and why improvement is advis~ 
able. Among the personal-social traits of chief ingortance to the 
auto mechanic are the following: 
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Patience. Much of the work of the auto mechanic is in “hard~ 
to-get" places, and it requires patience as well as skill to 
make the necessary adjustments and repairs. 


Personal Appearance. Clothing should -be worn that makes for 
safety, efficiency, and a Pleasing impression upon the people 
you serve. 


Good Physical Conditiscs:. Physical requirements arc not exces~ 
sive, but the conditions of work are not always ideal. Often. 
it is necessary to work in cold, drafty, and poorly ventilated 
places. One must be in good physical condition to keep at 
top efficiency. One must have good muscular coordination, 
mechanical dexterity, good eyesight. and steady nerves. 


Cooperation. Auto mechanics requires a willingness to work 
cooperatively with fellow workers. This means an attitude 
of readiness to assist others when they need heip, and to 
join in group undertakings. : 


Consideration of Others. A thoughtful attitude toward 
making things easy and pleasant for others, such as keeping 
things in order, putting toois away, and doing your full 
Share of work is an important marketable trait of a good 
auto mechanic. 


Industry. This character trait means a habit cf careful, 
thoughtful, energetic attack upon the jeb without loitering 
or wzesting time. 


Initiative. The ability to see whet needs to he done and 


te go ahead without constant supervision is an essential 
craic Of an auto mechanic. 


Reliability and Trustworthiness. Intrusted in your care are 


pecple's lives and valuabie property. Negligence cn your 
part aS a mechanic can easily cause death and destruction. 
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-ANALYSIS OF AUTO MECHANICS 


JOB TRAINING: What The Assign. RELATED INFORMATION: What 
Worker Should Be Able To Do No. |The Worker Should Know 


Introduction to Auto Mechanics 


1. Importance of automobiles 
in today's world 

2. Nature and opportunities 

in the auto repair busi- 

ness 

Occupational and vocation- 

al guidance information 

Sources of auto repair 

information 

Things to consider before 

opening your own business 

Historical review of the 

automobile 

The automotive industry 

Automobile, design and 

major components 

Auto repair hand tools 

Tool safety and usage 


® ® 


® 
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Physical principles in- 
volved in engine construc- 
tion 

12. Types of engines used in 
automobiles 

13. Engine classifications 
14. Gas turbine and experi-~ 
mental engines 

15. Engine component identi-~ 
fication 

16. Engine mounting 

Two cycle engine operation 
18. Engine block design 

19. Principles of cylinder 
construction 

20. Piston and connecting rod 
design 

21. Piston ring design and 
cylinder installation 

22. Variations in cylinder 
head placement 

23. Types and purposes of 
gaskets 

24. Function of intake and 
exhaust manifold 


4 
4 
4 
4 
4 
4 17. 
5 
5 
5 
5 
5 
5 
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JOB TRAINING: 


What The 


Worker Shouid Be Able To Do 


39. 


42. 


46. 


Free sticky valves 


Adjust valve~tappet 
clearance 

Remove and replace valves 
Recondition valves and 
valve seat 

Replace a valve seat 
insert 

Test valve guide wear 
Check and repair hydrau-~ 
tic valve lifters 


Remove, clean, replace 
cylinder head 

Install gaskets 

Inspect piston for damage 


Check cylinder walls 
for variation 

Remove ridge ring 
Refinish cylinder walls 
Remove, fit, install 
pistons 

Clean piston ring grooves 
Remove, fit and install 
piston rings 

Remove, fit and replace 
piston pin bushings 
Remove, align, install 
connecting rod 


Assign. 


No. 


wi 
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RELATED INFORMATION: 
The Worker Should Know 


36. 


What 


Construction and design 
of engine bearings 

Cam, crankshaft design 
and function 

Kinds of engine valves 
Principles of the valve 
train 

Function of engine fly 
wheel 

Importance of proper 
valve timing 

Engine timing devices 
Crankcase design and 
function 

Types and operation of 
valve lifters 

Operating characteristic: 
of valve trains and valv: 
Diagnosing valve trouble: 
Methods of servicing 
valves 


Cylinder head maintenancc 


Service to pistons and 
cylinders 


Types of piston rings 


Ways of servicing con- 
necting rods 


See 
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JOB TRAINING. a ese 
JOB TRAINING: What The Assign, RELATED INFORMATION: What 
Worker Sheuld Be Able To Do No, The Worker Should Know 

a —————_— HO OCW. CPhe Worker Should Know __ 


95. Align connecting rod to 

Piston 
36. Remove and replace con- 
necting rod bearings : 
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27. Remove and replace crank- 6 297. Methods used to check 
shaft crankshafts 
98. Test and align crankshaft 
29. Clean oil passages 
60. Check ang adjust crank- 
Shaft end play ; 
61, Remove and install main 
bearings ; 
62. Remove and replace oil : 
\ seals | 
| \s 63. Remove and replace cam-~ 2 
i shaft ; 
-_ 64, Test and align camshaft 3 
65. Remove and replace cam- 
shaft bearings 
66. Measure engine efficien- 7 66. Engine measurements 
cy 
67. Test engine compression 7 67. Testing instruments used 


in engine service 
68. Measure engine vacuum 


69. Diaynose enyine troubles 


~j 
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Principles of trouble 
shooting the engine 


: 


70, Chemistry of engine fuels 
71. Effects of condensation 
on fuels 

Fuel tank design 


7 72. Check fuel lines 
* 73. Operating theory of fuel 


73. Remove and replace fuel 
pump, bowl 


OO wo 
~~] 
No 
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; 
pumps : 
74. Test fuel pump pulsation 
for output 
75. Remove, clean, replace 8 75. Types of fuel filters in 
fuel filter use 
; 76. Test venturi tube 8 76. Principles of carburetion 
F 77. Adjust air bleed 
78. Test carburetion with 
analyzer 
79, Check and adjust discharge 
jet 
80. Adjust choke lever 8 80. Principles of the choke 
E Sl. Adjust autometic choke 
82. Adjust choke control 
cables 
33. Position the throttle 8 83. Throttle valve principles 
valve 
| 
f 
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JOB TRAINING: What The 
Worker Should Be Able To Do 


G4, 
85. 


89, 


90. 


93. 


94, 
95. 
96. 


Test engine RPM 
Test engine combustion 


Remove, clean, replace 
air filter 

Inspect and interpret 
fuel injector chart 


Test fuel consumption 


AnalyZe exhaust gas 
Measure manifold vacuum 
Diagnose fuel system 
troubles 
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RELATED INFORMATION: What 


The Worker Should Know me 

85. Principles of fuel com-~-. 
bustion : 

86. Malfunctions occurring 2 
carburetion 

87. Carburetor types and 
their functions 

88. Manifold design for 
ecarburetion 

89. Air filteration principl 

90. Fuel injection systems 

91. Diesel fuels and their 
operating principles 

92. Carburetion using liqui- 
fied petroleum 

93. Test instruments used ir 
fuel system service 

96. Trouble shooting the fue 


system 


97. 


101. 
102. 
103. 
104. 


105, 
106. 


107. 
108, 


Check, drain, fill 
crankcase 


Check oil cooler 


Check, repair, oil line 
damage 
Replace oil filter 


Replace oil gauge 


Correct low oil pressure 
Correct excessive oil 
pressure 

Replace diluted oil 
Diagnose lubrication 
troubles 


108. 


- Characteristics of engir. 


lubricating oils 
Principles of crankcase 
ventilation 

Function of engine lubri 
cating system 

Types of lubricating 
systems 

Types and functions of 
oil coolers 


Types and function of 
oil filters 

Principles of oil gauge 
operation 

Testing instruments 
used in lubrication 
system 


Introduction to engine 
lubrication trouble 
diagnosis 
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JOB TRAINING: What The Assign, RELATED INFORMATION: What 
Worker Should Be Able To Do No. The Worker’ Should Know 


ey ae 


j } 
Cooling System 
—————" 


109. Check antifreeze 10 |! 109, Types and characteris~ 
solution concentration tics of antifreeze 
solutions 
110. Drain cooling system 10: 110. Care of coolirg systems 


lll. Examine radiator for 
restrictions, leaks 
112. Flush radiator rust and 
scale 
113. Test and install 19 113. Function of thermostats 
thermostat 
114, Examine, replace cooling 
system hoses 


115, Remove, replace water 10 115. Water pump operation 
pup 

116. Test radiator cap 10 116. Pressurized cooling 
pressure systems 

117. Check overflow line 

118. Check fan blade 10 118, Engine fan operation 

119, Adjust fan belt tension 

120, Test hot water heater 10 120. Hot water heater 

operation 


Electrical terminology 
Function of electrical 
system 
Ohms law and its 
application 
Battery construction 
and operation 
Battery ratings and 
efficiency 
Wet and dry-charge 
battery stock main-~ 
tenance 
127. Remove and replace a ll 127. Installation procedures 
battery of batteries 
128. Recharge a battery ll 128. Principles of re- 
charging a battery 
ll 129. Factors affecting 
battery life 


125. Determine battery 
ratings 


130. Test battery specific 
gravity 

131. Test battery output 

132. Check, fill battery 
liquid level 

133. Readjust specific gravity 
of battery 
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12 
JOB TRAINING: What The Assign, RELATED INFORMATION: What 
Worker Should Be Able To Do No., The Worker Should Know 
134, Determine battery rating 
11 135. Safety precautions 
used with batteries 
136. Remove, replace a 11 136. Servicing a generator 
generator 
137. Test generator for 
short 
138. Turn commutator segments 
on a J-the 
139. Remove ‘ca between 
commutater segments 
140. Remove, replace 
generator brushes 
11 141. Operating principles of 
three brush generator 
142, Test alternator output ll 142. Principles of an alter- 
nator 
11 143. DC-AC conversion 
practices 
144, Test starting current 11 144, Starter motor principle 
voltage and operation 
145. Remove, replace starter 
motor 
146, Check, repair bendix 
drive 
147. Bench test starter 
motor 
148, Test starter solinoid 
12 149. Coil construction and 
operating principles 
150. Test coil polarity 12— 150. Functions of coil 
polarity 
151. Test coil primary 
voltage 
152. Test coil secondary 
voltage 
153. Remove, replace coil 
12 154, High voltage theories 
12° 155. Principles of rotor 
, action 
156. Record engine firing 12 156. Firing sequence theory 
sequence of engines 
157, Remove, replace distri-~ 
butor 
158. Time distributor to 
engine 
159. Adjust vacuum advance rig 4 159. Operating principles 
of vacuum advance 
160. Adjust centrifugal 
advance 
12 161. Condenser construction 


and operation 
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JOB TRAINING: What The Assign, RELATED INFORMATION: What 
Worker Shoul@ Be Able To Do No, The Worker Should Know 


162. Remove, replace conden- 


ser 
163. Remove, replace spark 163. Construction of spark 
plug plugs and relationship 
of parts 
164. Clean and adjust 164. Spark plug electrode 
electrode gap classification 


165. Analyze spark plug 


age 165. Principles of testing 
condition 


and techniques of 
cleaning spark plug 

166. Spark plug chart inter- 
pretation 

167. Pre-ignition factors of 
a spark plug 

168. Regulation of generator 
output 

169. Functions of circuit 
breakers and relays 

170. Voltage and current 
reguiation through 
separate devices 


166. Select spark plug 
for a specific engine 


170. Remove, adjust, replace 
regulator 


171. Test regulator input, 
output 

172. Renove, replace charging 
circuit wires 

173. Trace reguiator circuits 


13 174. Functions of a three 
unit regulator 
13 175. Principles of double 
contact regulation 
176. Test indicator light 13 176. Devices to indicate 


generator output 
177. Test ammeter 


Ciutch 
178. Adjust clutch linkage i4 178. Types of clutches and 
their operation 

179. Remove, replace clutch 

friction disk 14 179. Clutch components 
180. Diagnose clutch 14 180. Clutch trouble-shooting 

troubles 

Transmissions 

181, Adajust fluid level 15 181. Function, types, ard 


operation of transmis=" 
sions 


L4& 


SOB TRAINING: What The Assign. RELATED INFORMATION: What 
Worker Should Be Able To Do No. Tne Worker Should Know 
i82. Adjust control linkage lis 182. Gearshift mechanism 
operation 
45 4 1383. Synchromesh transmission 
operatio: 
184. Diagnose transmission 15 } 184. Operating procedures of 
troubles transmissions 
1$5. ‘Test an overdrive 15 185. Function and operation 
of an overdrive 
186. Adjust liquid level of | 16 186. Operation of fluid over- 
transmission drive 
187. Adjust hydramatic drive 16 187. Operation of hydramatic 
drives 
188. Remove, repair, .2place 16 188. Planatory gearing in 
transmission transmissions 
16 189. Principles of torque 
conversion and 
multipliers 
= 
Drive Mechanisms 
17 190. Function, types of pro-~- 
peller shafts 
S91. Remove, replace uni- 17 191. Selection and operation 
versal joint of universal joint 
17 192, Function of slip joints 
133. Remove, replace axle 17 193. Types of rear-axte drive 
shafts and bearings mechanisms 
194. Adjust axel-shaft end 
play 
195. Remove, replace axle 
assembly 
196. Remove, replace dif- 17 196. Principles of the dif- 
ferential assembly ferential 
137. Disassemble, assemble 17 197. Service to differentials 
differential 
1983. Remove, replace drive 
pinion 
139. Remove, replace oil 
sela and bearings 
200. Adjust pinion bearing 
2Ol. Reviace ring gear 
202. Diagnese rear axel 17 202. Trouble shooting the 
trouble drive mechanism 
203. Repisce leaf spring Types and functions of 
springs 
204, Replace coil spring 
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15 
JOB TRAINING: What The Assign. RELATED INFORMATION: What 
Worker Should Be Able To Do No. The Worker Should Know 
205. Replace stabilizer bar 18 205. Front end stabilization 
206. Adjust shock absorber 18 206 Types and function of 


207. 


shock absorbers 
Replace shock absorber 


18 208, Independent wheel 
suspensions 


210. 
21i. 
212. 
213. 
214. 


215. 
216. 


217, 
218. 
219. 
220. 
221. 
222. 


224. 
225. 


226. 
227. 
228. 
229. 


230. 
231. 


Servicing Steering and Suspension Systems 


209. Operating principles of 
steering systems 
210, Front end geometry 


Test, adjust camber 
Test, adjust caster 
Test, adjust toe-in 
Test, adjust king-pin 
inclination 
Remove, replece front- 
suspension system 
Repack wheel bearings 
Balance wheels 216. Procedures of wheel 
balancing 
217. Steering system 
operation and function 


Adjust steering gear 


Adjus : fluid level in 
steering reservoir 
Check, adjust fluid 
level 

Adjust steering unit 
belt tension 

Inspect system for 
leakage 

Diagnose steering 
system troubles 


219. Principles cf power 
steering 


Brakes and Brake Service 


20 223. Role of fiction in 

brake operation 

Adjust brake linkage 20 224. Types of brake systems 

Check cylinder fluid 

ievel 

Make wheel brake adjust- 

ments 

Recondition brake drums 

Replace brake lining 

Check, repair master 

cylinders 

Bleed brake system 

Adjust parking brake .- 20 231. Principles of brake 
operation 
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JOR TRAINING + What fhe Assign. KsLATED INFORMATION: What 
Worker Should Be Able To Do sso, The Worker Should Know. 
232. Test, adjust vacuum 20 232. Types and operation of 


booster heavy-duty brakes 
233. Adjust air brakes 
234, Test electric brakes | 


235. Diagnose brake trouble 20 235. YTxrouble-shooting the 


brake system 


oe A rer teat ee ee Ce Oe 


Function and types of 
tire construction 
Sources of tire faizlor: 
Physical features of 
abnormal tire wear 

239. Methcds of tire rotetire 


238. Analyze tire condition 


239. Sketch tire rotation 
pattern g 

240. Repair tube damage 240. Repaix service given to 
tires, tubes 

241. Repair tubeless tire 


Install minor tire boot 


243. Trace freon flow in 
air-conditioning unit 
244, Test, adjust component 


243. Principles of 2ir- 
conditioning 
244. Functions of air~ 


parts conditioning component 
parts 
245. Adjust freon level Uses of freon vas &S a 


aoozant 


23 246. Sssentials of advertis- 
ing 
247. Establish customer 23 247. Methods of attracting 
rapport business ; 
248. Prepare central location 23 248. Techniques of selling : 
for receiving customers service 
249. Prepare service order 
23 250. fources of cfE-season 
income 
251. tlean and repz’r service 23 251. Off-setting free servi. 
area time 
252. Estimate and establish 23 252. Factors determining 


prices prace quotations 
ratio-scale overhead 
254, Prepare records and make 23 224. Methods used te keep 


reports 


t 
253. Determine profit loss 23 253. Emoortance of shop 
good recerds 
¢ 
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Assignment Covering 
Sheet No. 1 Units 2-5 


ENTRODECTION FO THE AUTOMOBILES REPAIR BUSINESS 


JGb opportunities in the automotive industry are exPected to 
continue im a SGhexrp rise over the next two Gecades. This is due 
primariity to the increase in the two-car families, general pros- 
perity, and the population explosion. In addition, the increased 
complexity in the modern engine will open many doors to future 
jobs for the trained mechanic. 


it is important to understand that your job is an investment 
for the future. Therefore, aS a prospective ante mechanic, it is 
advicakbie to acquire es much knowledge as possible about the trade 
befere you spend hundreds of dollars an@ years of time in preparetion 
and then @iscever it is not what you went as your life's work. 


: im this assignment you wild have an opportunity to: learn shout 
fac Signizticance of the automobile repairman in our Society. and 
CBtain an Overall view of the fermre. 


Assignments 


i. Read the references listed below. 

2.2 Fram the classified section of = metropeliten newspaper, 
obtain six (6) different job opnortunities in the auto- 
motive trade. Hnst common requirements, if anye are 
stated? 

3. Write a letter cf applicatien for a sesiticon you would 
Like t¢ have aS Obtained from the nesspaper. 

4. Baswer the questions helow and turm in the assignment by 


References: 


A. Steckel, Bute Mechanics Pundamciicis. Chapter 22 
B. Gccupstionsl Gutioor Handbook, (Obtain from Guidance 
Repartment}) {D.8.8. 5-81.000 through .399} 
Cc. either 
kh. SRA -~ Ocempatiaons? Brief, # 6lite, Autometive Hechanic. 
2. Chronicle ~- Gacepetionsl Brief, $ 5-81.02 
Automobile Hechanic. 


Ques tiorss 

Frue-False 
Directions: The following statements are either true or false. if 
the statement is true, draw 2 circle around the letter “f°. Fk it iz 


false; draw a cirele ercund the lstter “"F*. 


e F 42. The Ski lied auto mechanic is usualiy not trained in 
@diagnosing engine troubiec. 


tf F €. Automotive specialists usueliy have an all srousd? hh * 
knowledge Gf repair in generzi 
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PF 3. Mechanics uSualiy work independently of cach other. 


P 4, Mechanics at 


aa Soli @ Saryvice stations arc primarily 
concerned with minc 


nox yepairs and adjustments. 


F 5. Most auto mechanics icarn their trade in a school. 


ny 


G6. It takes from three to four vears to become a reliable 
ali -round mechanic. 


F 7. One of the best ways to become an auto mechanic is 
through an apprenticeshis. 


P 8. Most garages furnish the mechanic with hand tools. 


9. Experienceimechanics will have under $100 invested 
in toois. 


F id, Apprentices are usually paid a percentage of the journey~ 
man’s rate. 


EF ik. in large shops the mechanic prepares the cost estimate of 
the job. 


Fi2. A knowledge ofanutomohile construction and operation is 
preferred when starting a young man in auto mechanics. 


Fig. It is often necessary to attend service schools to learn 
about new features on automobiles. 


F 14, Shop courses in auto repair are not considered valuable 
in securing jobs. 


Completion 


Directions: Fill in the blank(s}) in each statement with the word(s) 
roquired to complete the sentence correctly. 


ho 


Zo 


A mechanic is usually called upon to and 
the trouble. 


in iarge shops the pr 
asSigns cach repair job to a mechanic. 


fhe normal work week of the mechanic is to 
hovwrs. 


Zi there are no apprenticeship councils or organizations in your 
stete, you may obtain valuable information from this address: 


a 


° Pee, 
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Listing 


Directions: List the itemscalled for in cach of the following. 
Select your answerg carefully. 


l. Body and fender repairmen are specialists who do: 
(A) (c) 
(B) 


2. The automobile mechanic uSually makes repairs on: 


(Apo (D) 
(By __ (z) 
(c) = 
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BASIC COMPONENTS OF THE AUTOMOBILE 


The automotive industry. since it is keenly competitive, is 
highly specialized. It requires of its people a thorough up-to-date 
working knowledge of techniques and specializations. However, before 
specialization can take Place, a broad background from which the 
mechanic can select his specialty must be acquired. 


It is important for anyone going into a trade that he learn as 
much aS possible about his trade. Uniess the student draws ideas 
from many sources, his background will be limited. 


The purpose of this assignment is to provide a brief overview of 
the component parts of an automobile. 


Assignment: 


1. Read the reference listed below. . 

2. Obtain from several new car dealers literature showing 
the new features on their new models, place them in a 
notebook. 

3. Answer the questions below and hand in by _ ° 


Reference: 
A. Crouse, Automotive Mechanics, pp. 1-10, 38-48. 
Questions: 


True~Faise 


Directions: The following statements are either true or false. ff 
the statement is true, draw a circle around theletter °T." If it 
is false, draw a circle arcund the letter “F.* 


T F i. The engine is usually supporteg on the frame at three or 
four Places. 


T F 2. Shock absorbers are used to restrict spring and wheel 
movement. 


tT F 3. Transmissions in “low gear" position permit the wheels to 
rotate at the same speed as the engine. 


T F 4, ar rear wheels of an automobile are turned by two separate 
axles. 


T ¥ Se ee ani down movenent of a piston is called reciproce.ting 
mMOoOtLOn. 


T F 6. The term "stroke" refers to piston movement. 
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T F 7. There are three cams for each piston in the engine. 

T F 8. The letters "BDC" in auto mechanicsmean "bottom dead 
center." 

T F 9. The exhaust valve opens between the intake and compression 
strokes. 

T F 10. A pressure of 600 pounds or more per square inch is placed 
On the piston when the piston is forced down by combustion. 

T F il. The flow of power produced is more continuous as the 
number Of cylinders increases. 

T F 12. A vehicle equipped with springs alone will provide a sat- 
isfactory ride. 

T F 13. It iS necessary for a piston to fit tight t>. obtain good 
compression, 

T F 14. The terms frame and chassis refer to the identical part 
of an automobile. 

T F 15. The four strokes of an engine require two crank shaft 
revolutions. 

T F 16. AS the piston moves down the cylinder, the vacuum created 
Graws the fuel mixture into the cylinder. 

T F 17. AS a flywheel rotates, it resists any Changes that slow 
down or speed up the rotation process. 

¢ F is. & valve lifter and a rocker arm perform the same duties. 

T F 19. Pressure in a container is due to molecules in motion. 

completion 
Directions: Fill in the biank(s) in each statement with the word(s) 


required to complete the sentence correctly. 


Because gasoline is burned within its cylinders, the automobile 
engine is usually referred to as a(an) 


engine. 


A wrist pin is used to attach the to a 


> 


Reciprocating motion is transferred into motion 
by the connecting rods and crankshaft. 


The two valves in the enclosed end of the cylinder are designed 
so that one permits entrance of the mixture 
and the other the escape of gases. 


ae 


| 
| 


10. 


The camshaft revolves at the rate the crankshaft 


does. 
The cams on the camshaft raise the valves Off their 


On the stroke a mixture of and 


vaporized is drawn into the cylinder. 


During the compression stroke, the fuel mixture may be compressed 


to less than of its original volume. 


The heavy wheel attached to the crankshaft used to level power 
impulses is the e 


Ignition is part of the system of an automobile. 


Listing 


Directions: List the items called for in each of the following. 


Select your answers carefully. 


1. 


3+ 


The baSic components of the automobile are: 
(A) (Cc) 
(B) (D) 


The accessory systems necessary to furnish the engine the sub~ 
Stances required to operate it are: 


a 
(B) (D) 
Four major parts of a frel system are:. 
(A) (Cc) 
(B) (D) 


Pour types of springs used on automobiles are: 
(A) (Cc) 
(By) CD) 


The parts that make up the power train are: 
{A) (D) 
OB) pn - AB) 
(Cc) 
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6. 


Cross bracing the frame makes it rigid enough to withstand, 
while in operation, the following; 


(A) (Cc) 


(B) (D) 


ie Rieti 
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SHOP PROCENURES AND SAFE PRACTICES 


During the early days of the accident prevention movement the 
emphasis was placed on the task of providing proper safeguards for 
structures and machinery. Today, over 73 per cent of the accidents 


surveyed in one study were found to be caused directly by un§afe acts 
of individuals. 


Therefore, always be on the lcékout for possible accident situa- 
tions in your shop. Develop a habit of okserving all safety rules. 
If these rules are well observed by you and your co-workers, many 

. accidents can be prevented. 


In this assignment you will have an opportunity to learn some 
of the ways of avoiding accidents through the proper use of tools 
and equipment. Suggestions will also be given on how to cope with 
certain hazards that may arise in the shop. 


Assignment: 


1. Read the references listed below. 

2. In a brief report discuss the procedure you would suggest 
to organize an effective program of safety for an auto 
repair shop. 

3. A fellow worker is consistently using a tool in the wrong 
manner, ie@., a wrench aS a hammer. Discuss the method 
and tact you would suggest to help correct the bad work 
habits he has deyelcped. 

4. Answer the questions and hand in the report (2 or 3) 
prepared by e 


References: 


A. Crouse, Automotive Mechanics, pp. 11-38. 

B. Stockel, Auto Mechanics Fundamentals, Chaper 21. 

C®. General Motors Corporation, ABC*s of Hand Tools, pp. 3-47. 
D. Information sheet No. 1. This manual. 


Questions: 
frue-False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "?." If it 
is false, draw a circle around the letter "PF." 


T F 1. Tools shovld be wiped dry of oil before using them. 


T F 2. The terms bolts, screws, and studs have the same meaning. 
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3. To facilitate rapid assembly, the tip of the screwdriver 
should be one-half the thickness of the screw slot. 


4. To keep a screwdriver blade from slipping out of a screw 
Slot, dress the blade so that the faces taper out from the 
tip. ; 


5. Phillips head screwdrivers and Screws are desirable hbe- 
cause less downward pressure is cequized driving them. 


6. When driving with a hammer, one should not holi it close 
to the head. 


7. Pliers have been developed to such an extent that they are 
gradually taking over the work done by various sorts of 
wrenches. 


8. When chipping a piece held in a vise; one should chip 
toward the stationary vise jaw. 


9. Pile teeth are designed to cut only on the forward stroke. 


10. The teeth of a hacksaw blade should point toward the front 
Of the frame. 


li. The pressure should be applied on both the forward and 
backward strokes when using a hacksaw. 


12. A micrometer is a device for taking precision measurements. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


le 


Ze 


3. 


The tool used for cutting internal threads is called a 


eo 


The tool used for cutting external threads is called a 


A measuring device for use in setting tappets is a 


One of the first tools developed by man was the ° 


Painful burns may be reduced, if one does not wear 
when working around batteries or starting motors. 


Loose hammer heads are dangerous because they may 
and cause an accident. 


The size of a wrench is specified by the distance across the 
of the nut or bolt head it is to be used on. 
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F 5- Ignition takes place as *4e piston nears "ADC". 


F 6. Slant type engines are placed 359 degrees to one Side to 


allow lower hood lines. 


FY 7. he *fins* on a two cycle engine provide for 4 lerge 


radiating surface in cooling. 


F 8. A two cycle engine Produces a power stroke om each 


crankshaft revolution. 
9. A free piston engine operates like a diesel engine. 


10. The wonkel engine has three power cxcses for each 
revolution. 


11. The two cycle engine has one valve and one exhaust part. 


F 12. Compression ratio is compared to the distance a Piston 


HOVES « 


F 13. The exhaust vaive cpens when the per reaches the 


brottom Of the firing stroke. 
14. A cem on the camshaft “times” the valves. 


15. A flywheel will cause an engine to run more smoothly. 


FP 16. Four stroke engines, regardless of size operate on the 


Same principles. 


F 17. Manufactures of V-8 engines designate the engine firing 


sequence in numerical order cf 1 threugh 8. 


Completion 


Directions: Fill in the biank{s) in each statement with the word(s) 


resuired to complete the sentence correctly. 


1. 


Ze 


3. 


Engines in the American passenger cars have uSually lp 
2 or. __— sr dLiinders. 


The fuel used in a diesel is ignited by resulting 
from the compression of ‘ 


The radial engine is used largely with and is 
cooled. 


The Chevrolet Corvair uses a engine - 


The two timing gears are called the gear and tke 
gear. 


Gasolines are measured in quality ratings called 
the liigher the rating number, the better the . 


7e THe engine that is built more rigid permits higher 
and with isss 
difficulty fron , or Of the bilock 
or crankshaft. 


& The I head engine is the same as the valve 
encine. 


9. A single 
arrangement. 


actuates ail valves recardless of 


10. “THC" and “BNC* refer toa of the piston. 


ii. & Fuel represented by LPG used for some bus and track engines 
is the abbreviated form of 


~ 


12. The darts of a valve system in their proper position form a 


iz, Te on the timing gears help to line up the 
if it is removed. 


14, &A Frenoveble top for a cylinder block is calied a 


bad 


iS. The amount of clearance used when setting hydrenlic lifters is 


Listing 


Directions: List the items called for in each of the #ellowing. 


Select your answers carefally. 


1. The characteristics of a gocd automotive engine fmel are: 


(2) (D) 
{2} (=) 
{Cc} (FP) 
2. Three types of valve arrangements used in antomotive engines are: 
{2) : {C) 
{B} 


3. Whe Seuem wees to cisssity imterms? comiustiom sutemobitc 
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Drersors: Te sation Siete are either true ar false. If 
re Sistem iS ism, Teer = ciel aod the Icttier "tT." TF it 
is 2@is=,, disaw = cieriic Sz. sd Tettieer “PE 


Slee xyes. 


PF 2. Tomely, Ge samecicier Gsertocs: fier the crankshaft are 
Soum tm Se wee tert at the cylinder Block. 


= FS 3B Gyftete feet are mseeUy cast im ome piece. 


; PF 2. Albumin eyiimate= ios Tew cast imo or estes! cylinder 
e 4. Tee at] Sar meio. ge a cylinder boats im generel use. 


EF’ 


5e 


6. 


ll. 


12. 


13. 


14, 


15. 


16. 


17. 


18. 


19. 


20. 


23. 
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A gasket is placed between the cylinder block and cylinder 
head to prevent leakage. 


The intake manifold is essentially a tube used for carry- 
ing the fuel-air mixture from the carburetor to the 
engine cylinders. 


The intake manifold is attached to the cylinder head in 
an L-head type engine. 


Crankshafts have drilled oil passages through which oil can 
flow from the main bearings to the connecting rod bearings. 


The journals of a crankshaft generally are fitted with 
cOunterweights. 


Vibration dampeners are used in an attempt to control 
torsional vibration. 


Oil is carried tO bearings by the friction of a rotating 
journal. 


A journal must he smaller in diameter than its corresponding 


bearing. 
Main bearings for crankshafts are frequently made of brass. 


A large oil clearance is desired in a bearing for more 
throw off. 


A bearing back is usually made of steel. 


There are three different methods of attaching a con- 
necting rod to a piston. 


The crankshaft end of a connecting rod is attached by 
means of a wrist pin. 


Vibrations are likely to occur if the connecting rods are 
not matched in sets. 


Piston slap is caused by having too much clearance between 
the piston and cylinder wall. 


The heads of some pistons have a rather complex curved 
surface to aid in obtaining better combustion of the 
fuel mixture. 


The intake and exhaust valves are operated by the cam- 
shaft. 


An attempt is made to create as many “hot spots" as 
possible within the engine, to insure complete combustion 
of the fuel mixture. 


A special steel insert ring is used for the intake valve. 
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F 24, The clearance on a hydraulic valve lifer is zero. 


: = T F 25. The dimensions of a cylinder wall must be kept extremely 
; o# accurate. 


a T F 26. The piston produces a vacuum to draw a fuel charge into 
the cylinder. 


ae 


T F 27. A cast iron piston expands more than an aluminum piston. 


i: = T F 28. The ring gap of a piston ring closes as the piston gets 
: hot. ° 


eee on - 


T F 29. Compression rings are used to prevent cylinder leakage. 
T F 30. The oil ring is used to scrape oil from the cylinder wall. 


T F 3le The purpose of the holes in a timing sprocket are for 
balance. 


| T F 32. The angle of the valve and the valve seat may vary one 
: degree. 


33. Valves are closed through the cam rotation and springs. 
34. Mechanical valve lifters are adjustable. 
35 Valve rotation increases valve life. 


36. Valve timing angles are the same for most engines. 


WHWHF A 
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37. A gasket will adapt itself to expansion and contraction. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. One type of gasket consists of two thin sheets of copper with 
between them. 


2. Counterweights are used on crankshafts to reduce ° 


3. Flow of engine power is smoothed out by using a 
On the rear end of the crankshaft. ° 


4. It is not always necessary to remove the crankshaft when 


replacing kearngs because they are so 
5. The connecting rod is attached to the piston by means of a 


or pin. 
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16. 


17. 
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19. 


20. 


21. 


22. 


23. 


24. 
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The cil hola in the connecting rod is used to lubricate the 


_ eee 2 


The upper nd of a connecting rod is mounted to tte 
while the lower end is attached to a _—__ -—«»oon:~-the 


° . 


Engine vibration is reduced by having the connecting rods 
carefully ° 


The expression used to describe the escape of burned gases 
from the piston chamber to the crankcase is ° 


The rings located on the upper end of the piston are called 
rings. 


The lower portion of the piston is called a . 


A common device used to convert rotating motion into linear 
motion is called a ° 


The most generally used vaive used in engines is known aS thé 
or vaive. 


To coo. valves in heavy duty engines, a eee ee 
valve may be used. 


Special heat resistant insert rings are often used for the 
valve seats. 


The type of valve that is rotated by engine vibration is known 
as the . 


The hydraulic valve lifter functions uSing ___ se  —:*CiéP'COM® 
the ° 


The complete uycle of valve timing requires a degree 
spiral ° 


A_——“i‘—s;CCOrc tat tor’ CUSeS the valve to turn a few 
degrees when the engine is in operation. 


The valve assembly is held in place through the uso of a 
and 


A piston that is slightly oval in shape when cold is called a 
- piston. 


Engine blocks are usually cast from either 
OF. “= -_ eg 


The cut end of a piston ring is known as the 


e 


Cylinder sleeves are of the type and the 
type. 
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4i 
The time required for a complete valve service job on a six- 
cylin.er, overhead-valve engine is approximately 
LOUrs . 
Valve-tarppet clearance is measured with a TFauge. 


Valve clearance on 22 L-head engine may be measured after the 
Valve Cn the side of the 


- NS 
engine bicck have been removed. 


Veriations in cylinder-hore diameter mey be measured with a 
cylinder-beore 


tf the valve seat faces are badly cracked, pitted, or burned, 
tne vaives should he ____e 


The first step in servicing valves after they have been removed 
from an engine is to remove the from them. 


Cylinders mey he covered with masking tape to prevent their 
damage from during the grinding of vaives. 


Servicing camshefts imciudes checsing for cam 
and for shaft 


Camshafts may be Straightened by means of a 


ey 
When removing ccnnéecting rods without removing the cranksha fts 
One Should firstremove the » =f 


any, fitcom the cylinder bores to avoid damage to pistons or 
Diston-rings. 

Connecting rods may be restored to proper alignment with a 
——_ swear. 

Any dirt particles th: c get under a precision insert bearing 
Shell on a Crankshaft are apt to cause it to 
ee ae and scon fail, 


Expanilers for piston rings are used to advantage for cylinder 
Ekores that are 


ee, 
The Clearance between the crankshaft journals and the main 
Serings should usually be less than of an inch. 
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Select your answers Carefuily. 
lL. Seven causes of bearing failure are: 
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—— {F) 


a a et (G) 


(A) (D) 


{B) a ef < 


Directions: List the itens calie@ for in each oF the foltowing. 
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_Matehing 


Directions: In the left Imend column is a list of items. The right 


hand column contains descriptive phrases or synonymous terms. 
Match the descriptions to the terms by placing the letter of the 
description in the blank at the left of the appropriate term. 


1. Smoky exhaust A. Excessive oil comsumption 
2.- Engine noisy Be Lack of water 
3- Engine backfires C. Ignition timing off 
rd 4e«20s Engine will not turn D. Worn engine bearings 
over 
Ej Valve and tappet 
5. Engine overheats 
Fe. Vapor lock 
6. Rough idle 


Ge Carburetor idle adjustment 
7. Low oil pressure 
He. Run down battery 


I. Automatic choke stuck 


Listing 


Directions: List the items called for in each of the following. 
select your answers carefully. 


1. 


The three classes of engine friction are: 
(A) (c) 
(B) 


Engine horsepower may be classified according to the following 
three headings: 


OY Ne (Cc) 
(B) 
The energy loss of a fuel is distributed over the following items. 


(A) (c) 


(B) (D) 
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Assignment Covering 
Sheet Now 8. units 70-97 


FUEL SYSTEMS AND SERVICE 


The fuel system is designed to furnish the engine with fuel. Ite 
is transferred from the fuel tank to the engine cylinders where it 
is ignited to furnish Power to run the automobile. 


There are certain adjustments and checks that the auto mechanic 
should be able to make on the various parts of fuel systems. It4is 
important to have a knowledge of fuel systems so that one will be 
able to diagnose and correct troubles that may arise. 


In ths assignment you will have an opportunity to study about 


the principles, functions, and the servicing of various Parts of 
fuel systems, 


Assignment: 


& Read the references listed below. 

<» Make a pencil drawing or sketch of a simplified fuel system 
on a sheet of 8 1/2 x 11 paper. Label the main Parts. On 
another sheet of 8 1/2 x 11 paper, explain in 200 words 

or icss how a carburetor works. 


3. Answer the questions below and turn in this assignment 
by 


References: 


A. Crouse, Automotive Mechanics, pp. 127-172, 333-342. 
B. Stocket, Auto Mechanics, Fundamentals, Chapter 6. 


Questions: 


True~Faise 
Directions: The following statements are either true or false. If 


the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "“F." 


T F 1. The fuel tank should be kept near full to reduce water 
condensation within the tank. 


fT F 2. ‘The bimetal-thermostat fuel gauge is of the hydrostatic 
type. 


T F 3. The rocker arm Of a fuel pump is operated by the camshaft. 


T F 4. Modern fuel systems use a fuel pump that creates a vacuum 
to draw the fuel from the tank. 


T F 5S. The diaphragm in a fuel pump must remain absolutely rigid 
to give the best service. 
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14. 


15. 
16. 


17. 


18. 


19. 


20. 


21. 


22. 
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A combination fuel and vacuum pump offers the advantage 
of more uniform windshicld-wiper operation, 


A richer fuel mixture is required for initial warm-up of 
an engine then for operating at intermediate speeds. 


The fuel nozzle of a carseuretor does not feed any gaso~- 
line during operation with a closed or only slightly opened 
throttle. 


The idle port of a carburetor is located between the 
venturi and throttle valve. 


Vacuum producad by the engine, pulls gasoline through the 
low-speea port of a carburetor only when the throttle 
valve is closed. 


The opening of a low-speed port of a carburetor may be 
regulated by the throttle valve. 


If avery rich fuel mixture is placed in the cylinders, 
flooding is litely to occur. 


Gasoline for the high-speed circuit in a carburetor is 
Supplied through the fuel nozzle. 


An accelerator=-pump system is used to provide extra 
fuel for quick powerful acceieration. 


The choke is opened when an engine is being started. 


The choke is a type of butterfly valve that is used to 
regulate the amount of air that goes through the air horn. 


A bimetal thermostatic spring and a vacuum piston are ; 
linked together to control the operation of an automatic 
choke. 


The bimetal thermostatic spring in the automatic choke iS 
operated by engine heat. 


The automatic choke may gO into operation at any time aftey. 
the engine has been warmed up. 


Air bleeds are utilized in the high-speed circuit of many 
Carburetors to facilitate better combustion. 


The volatility of a liquid decreases as the boiling 
temperature decreases. 


The anti~knock value of gasoline will be increased as its 
Octane rating goes up. 
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Assi re Comarina 
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¥ 20. A mlti-grade cil has a2 hick viscostiy index (S. A. Re). 
F 21. 2&n oil with ea rating of 5.4.2. 15 is an winter grade oil. 


F 22. fhe main difference between simmer and winter grade oils 
is the temperature at which the ciis are tested. 


FP 23. An oil filter thet is het te touch is functioning property. 
24, Gil relief velves are adjusted as the engine gets older. 


Gil filters tend fo climinate the need for oi1 changes. 


yRW 
N 
Fh 
® 


26. The length of time between oil changes should be based 
primsrily on mileage. 


F 27. The American Petroleum Institmte has two basic oil - 
classifications, winter and summer, for gasoline engines. 
P 28. An oil that meets S. A. E. requirements for both hich and 


low temperature requirements is S.A. BE. 10 W- 30. 
P 29. The purpose of am oil pan beffle is to prevent sicshing. 
# 30. Small one cylinder engines use the splash type oil system. 


Completion 


Hireections: Fill in the bleank(s) in each stetement with the word(s) 
required to complete the sentence correctly. 


Viscosity refers to the tendency of oil to resist 


The type of ofl ventilation used on the crankcase to heip in 

smoa comtrol is e 

021 is lost from the engine in aifterent ways. 
B&R gear pomp is commonly used in the 


type of engine lubricating systen. 


a is used on the pres- 
sure feed tyre of engine lubrication system to prevent excessive 
oil pressure build up. 


fhe type of oil pressure indicator that uses a hollow bourdon 
tube is called the type. 


The oil pressure indicator reveals the oil pressure in the 


Some cers use a light to indicate 
in the oil systen. 


S. The device usec to indicate thre level of 0231 in the sump is Enowm 
2s ‘ 


16. is the tema usea when two objects rob i> 
gether and produce wear. 


Tistine 


Directions: List the items calicd for in each oF the following. 
Select your answers carefuliv. 


1. Fhe things a good lubricating oil shonid do for an engine are: 


{A} (D) 
(B) {E) 
(c) (F) 


2. Of the many additives used in oil the chief ones used today are: 


ee ee 


3- THe four main jobs that a good oil mst do are: 


(4) (€) 
(B) {D) 

4. ist the main types of engine lubrication. 
{3) (c) 
(B} (D) 


3- TwO main factors that affect oil consumption are: 


(2) (B) 


6. Two types of oil filters are: 


(4) (B) 


7. Two Generel types of oil-pressure in@icators that ar2S Used are: 


{3} (B) 


8. Rocr ot the acest commoris experienced Istricetion swstem frocbiss 
ares 


(@) (C} 
() (3} 


So MWe Sires: cisememic mecessery to form emcice simice are: 
(&) {c} eee 
() 


29. The Sor most commoem igpes cf of] pares im use ere: 
() (c) 
(S) (2) a 
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T F 5. A water pump is used on a forced circulation cooling 
system. 


T F 6. Most of the water pumps now used are of the diaphragm 
types, 


T F 7. Most internal combustion engine water pumps are electric- 
ally operated. 


T F 8 A shroud is used on some engine fans to increase their 
efficiency. 


LE 9. Aizc is used to cool the water as it flows through the 
radiator of a liquid-cooled engine. 


T F 10. The valve of a thermostat usually is Opened at tem- 
peratures above 162 °F. 


T F ll. A thermostat is used to enable an engine to reach operating 
temperature quickly. 


T F 12. A thermostat is needed more to cool an engine than to 
provide a constant temperature in the engine. 


T F 13. The thermostatic valve begins to close when the engine's 
operating temperature is nearly reached. 


T F 14. Water that freezes in a radiator may cause it to burst. 


T F 15. A vapor pressure type of t@mperature indicator system is 
based upon the action of a bourdon tube. 


T F 16. Rust and scale that have formed in an engine’s cooling 
Gystem may cause it to overheat. 


T F 17. Exhaust gas leakage into an engine's cooling system may 
be caused by a defective cylinder head gaskets 


T F 18. There are three methods of accurately testing the action 
of an engine's water pump. 


T F 19. A clogged radiator may cause an engine to be slow in 
warming up. 


T F 20. Radiator water passages should be reverse flushed 
occasionally to insure most effective operation. 


T F 21. The fan becomes less important to an engine's cooling 
system as the speed of an automobile increases. 


T F 22. If the circulation within a cooling system were to stop 
completely, dead spots would form. 


T F 23. Pins on air-cooled engine cylinders are primarily for 
Looks. 


- ' 
: ‘ 
Spa ‘ a a a a aie ee iat oe Sc reeset ee Soa tie aks Nice Ben es 
nt OT Te g errs ba ice EN Oe tk that 
pn me ee eee ee | EE ER Fieri te en orn ra 


58 


Complction 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. 


2e 


4. 


oe 


Te 
8. 


ll. 


12. 


13. 


14. 


15. 


16. 


The metal shield placed around a fan to prevent air recirculation 
is called a om ° 

The oil film on an engine's cylinder walls will lose its lubri- 
cating properties, if the temperature of the cylinder wall is in 
excess of degrees. 


The device used to cool valve seats and guides is called a 
tube ° 


The part within a water pump that forces the water through the 
cooling system is known as the ° 


A hose is used to connect the inlet of the water Pump to the 
of the radiator. 


An engine's cooling system is improved by having a 
create a greater draft of air through the radiator. 


Pan belts are usually of type. 


The water in a radiator that is operating Properly should be at 
a temperature at the top than it is at the botton. 


The device used to reduce the temperature at which the water will 
boil is called a radiator cap. 


The temperature may be checked at which the valve of a thermostat 
will open or close by varying the temperature of the | 
in which it is suspended. 


A car engine should be before 
testing a radiator for cold Spots with one's hand. 


Cold spots in the radiator of a car that has been warmed up 
indicates sections. 


Exhaust gaS leakage into an engine's cooling system will cause a 
harmful solution to form. 


The instrument used to measure the specific-gravity of a liquid 
is called a (an) ° 


Radiator air Passages should be cleaned with 
to remove dirt accumulation. 


The part that should be removed from an engine*s cooling system 
before flushing is called a ° 


17. 


18. 


19. 


20, 
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An accurate method of checking a radiator for leaks includes 
draining, removing, and then submerging the coil in 


A series of fins or ribs is generelly used on the 
cooled type of cylinder. 


The control unit that operates the temperature gauge on the 
instrument panel is generally fastened into the water 
Of the automobile engine. 


Ethylene glycol base antifreezes have a ___— C«#SV Liinng 
point than alcohol base antifreezes. 


Listing 


Directions: S.ist the items called for in each of the following. 
Select your answers carefully. 


1. 


36 


Two general types of cooling systems used on internal combustion 
engines are: 


(A) _— ——sCéB) 


T@o main types of radiators are: 

(a) (B) 
The most common bases used for antifreezes are: 

OA) a Be ee 
The general types of temperature indicators are: en. - 
(AV CB) 


Five factors relating to an engine‘s cooling system that may 
cause it to overheat are: 


{A) 
(B) 


(D) 
(E) 


‘{C) 
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TES ELECTRICAL SYSHUt -- IGNIPION AND LIGHTING 


& knowledge of the structure, composition, arrangement and 
correct action of the component parts of an ignition system enables 
the mechanic te arrive at the cause of malfunctions and to prescrite 
@ remedy. 


_ The ability to read wiring diacrams and trace out electrical ~- 
cetects is important te the success of the auto mechanic. 


in this esSignment- you will have opportumity to become 
ectuainted with the ignition and lighting as part of the auto- 
mobile electrical systen, 


2S5Sionments: 


L. Read the references listed below. 

2. Sketch a typical ignition circuit, with the aid of 
colored pencils identify the high voltage and iow 
voltage systems. 

3 Draw = wiring diagram of an ignition coil and coior 
code the primary and secondary windings. 


4, Answer the questions below and turn in this assignment 
by 
References: 


A. Crouse, Automptive Mechanics, pp. 233-247, 384-390. 
B. Stockel, Auto Mechanics Fundamentals, Chapter 3 and 
Chapter 139, poe. 38, 39. 


Cuesticons: 


True—-Faise 
Directions: The followingstatements are either true or false. if 
the stetement is true, draw 2 circle around the letter "fT." If it 
is felse, draw @ circle around the letter *F." 


T F 1. Every cvlinder is fired during one complete revolution of 
the distributor breaker cam. 


T F 2. Spark edvence mechanisms are used to give the fuel 3 
Shorter time to burn at lich speeds. 


YT F 3. Battery woltace must be stepped up to cause the current 
to jump the spark plug cep. 


y F 4, t is possible to induce @ current into a wire that is a 
conductor of electricity by means of magnet. 


T F 5. Self-induction is not possible in an ignition coil. 


“a 


J 


Ge 


22. 


fne Strength of an eleciromecnet wiil increase as its 


number of coils of wire and the amount of current Tiowing 


throuch them incresces. 


The primary coil of an ignition coil is wired directly 
to the spark piugs. 

Tee current from the seattery flows through the cond=ms=r 
wren the tect Doints of the ignition distribpotor are 
OoPcne 


in a trensistorized sysSi=m of ignition, points are 
hnecessery to hreax the coil primary circuit. 


Loncer °cam dwell" in an ignition system resnits in 2 
hotter soark. 


& Strobe licht is used to time an engine. 


in order to burn a leaner fucl mixtures, some Sdark Dings 


have e special built-in resistor. 


& resistor in the coil primary circuit Protects the 
contact boints. 


A relay Switch is macnctically operated. 


Sverks created in each cylinder must be timed 
earlier at hich engine spseds. 


AB belest resistor in 2 primary circuit opsrates zt a 
constent temperature. 


& BOt spark Diug has a short insulator tip. 


% spark plug which is too hot for the engine may cuase 
Ppre-~ighnition. 

Magneto action denends on a rotatince magnet to produce 
electricity for a spark. 

Sealed beam headlights are air tight and need only 
aining for eaéjuStment 

& fuse has a hard steel strip of metal that meits when 
overheated. 


the tempersture of @ spark Ding is Getermind throngh 
the distance the heat must travel. 


fa 


! 
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ee (a) 

3. 3 smear Dive mer Ge Govier cote dire= hesic gerts 


(Ho (€) 
() 


69 


Assignment Covering 
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. ELECTRICAL SYSTEM SERVICE 


) Since the genrator does not include a means of self-regulation 
} or distribution for its output, a device called a regulator 1s pro~ 
i vided for this purpose. Usually a regulator has more than a Single 
unit involved as components, for example, a typical regulator may 

have means to regulate current, voltage, or simply a cutout device. 


To better understand the functions of this part of the system 
and to provide adequate service, a working knowledge of electricity 
is needed. 


7 In this assignment, you will learn some of the methods and equip- 
PY ment used in regulating, testing, and servicing an automobile elec- 
a trical system. 

a Assignment: 

Lg 1. Read the reference listed below. 

a 2. Examine a regulator for the control of current obtained 
from both AC and DC generators. With the aid of a 
sketch and colored pencils, distinguish the compo- 
nents by color coding. 

3. Write a short paper discussing what you would test a regulator 
for and how malfunctions could be corrected occuring in 
Sach unit. 
4. Answer the questions below and turn in this assignment 


by : ae ° 
Reference: 


A. Crouse, Automotive Mechanics, pp. 221-232, 371-383. 


e 


True =-False 


Directions: The following statements are either true or false. if 
the Statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 


PO] T F J. A temperature compensator is a feature of most voltage 
_ regulators. 


T FP 2. A vibrating contact regulator is used for AC generator 
regulation. 


T F 3. When generated voltage reaches the valve set in a 
regulator, the points close. 


T F 4. A fully transistorized regulator has no moving parts. 


T F 5S. The same tests are used on AC regulators as DC regulators. 


NESE eT ee 
$0 ee - 


F 6. Grounding the generator field circuit on some regulators 
may cause the points to burn. 


F 7. The generator must be polarized after any regulator tests 
on D. C. components. 


F &. Generators may be operated on an open circuit. 


F 9. Heat does not affect a diode. 


hy 


10. Excessive belt tension on a generator will cause bearing 
wear. 


F 11. Solvents should be kept away from generator windings. 


completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


Le 


Zs 


36 


The first two components to check for electrical trou.:- in an 
automobile are the and ° 


The purpose o£ the voltage regulator is to keep circuit voltage 
from exceeding a safe ° 


As the current passing through the circuit reaches a predeter- 
mined value, the regulator causes a to become 
part of the current load. 


The two meters used to check the cutout relay ere 
and e 


Brushes in an AC generator are of the type. 
When it becomes necessary to replace field windings in a 


generator a screw driver and spreader is 
used. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. 


26 


36 


Typical. generator service may fall into one of the following 
three categories. 


CP) i te CB a SG 
The threé main components of a DC regulator are: 
Yee ite ee et, AC) 

(B) 


The three terminals on a DC regulator represent leads to the: 


(A) (B) Se (Cc) 
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CLUTCHES AND CLUTCH SERVICE 


In its simplest analogy the operation of a clutch may best be 
illustrated by Placing your two hands firmiy together and rotating 
the right hand. Notice how the left hand follows the movemente 
Now, separate your hands by at least one inch {as happens when the 
clutch pedal is depressed) and rotate your right hand again. Observe 
that there is no follow movement by the left hand. ‘This is the 
action of a clutch. 


Clutch slipping may be similarily demonstrated by Placing a layer 
of grease on each hand. As you turn the right hand there is a little 
slippage. The more resistance given, the greater the slippage. 


This assignment will give you an opportunity to beconie acquainted 
with various types of clutches used in the automobile, as well as 
their operating functions. 


Assignment: 


1. Read the references listed below. 

2. Prepare a progress check list to be used when adjwting 
a clutch. 

3. Answer the questions below and turn in this assignment 
by . 


References: 


A. Crouse, Automotive Mechanics, Pp. 391-405. 
B. Stockel, Auto Mechanics Fundamentals, Chapter 9. 


Questions: 

True~Fa lise 
Directions: The following statements are either true or faise. if 
the statement is true, draw a circle around the letter "Tf." if it is 
false, draw a circle around the Ietter "F." 


T F 1. The clutch is a device used to couple and uncouple the 
engine from the transmission. 


T F 2. Shifting of gears is facilitated by means of a clutch. 
T F 3. Clutch operation is dependent upon friction. 
ff F 4. The flywheel and pressure plate will operate independently 


Of each other when the clutch is disengaged. 


T F 5. Cushioning devices used on clutches consist in part of a 
series of coil springs. 
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3. The two componerts of an overdrive are the 
and the = ° 


6. Tks transmission provides a means of varying the 
between the engine and the rear wheeis. 


f. The crenk sheft makes about twelve revcintions for each turn 
of the reer wheel in gear. 


@. An engine produces 100 pounds foot. ‘The torque exerted at 


each whee! of 2 10 to 1 power train ratio will be 
torcue. 


$3. & Sour speed transmission will have gears 
FOrwerd « 


Eistinc 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


i. The main parts that make up an overdrive Planetary gear system 


are: 
(A) 
(B} 


(Cc) 


2. The four gear ratios of a three speed teansmission with over- 
Grive are: 


(2) (Cc) 

(D) 

3. The three drive stages of an overdrive system are: 
(A) 


{B) 


(Cc) 
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AUTOMATIC FRATSHISSIONS AND SERVICE 


fhe auhomatic transmission is opereted by Fluid coupling. These 
Principles in themselves, are not complicated. However, an under 
Standing of their application requires considerable study. Trans— 
Bission design is underquing constant change which requires the 


mechanic to keep up-to-dete. An understanding of the basic prinripies 


is absoletely essential before extensive work car be underteken on 
any automatic transmissiois. This is usualiv done by a specialist. 


In this assiqnrent you will learn the basic principles and Sone 
of the metheds of application which characterise many types of 
transmissions. 

Assionments: 


1. Bead the references Listed bez : : 
2. Answer the questions below and tern in this assignment 


byl 
Re ferences: 
A. Crouse, Antomotive Mechinics, pp. 448-501. 
B. Stocks1, Acto Mechanics “ondamenteals, Chapter 1. 
Gaestions: 
irne-Frais>: 


Directions: The following statements are either true or taiss. if 
the statement is true, draw 2 circle arownd the letter *T." IF ait 
is false, draw a circie around the letter *f." 


f F 1. Antematic trensnissions use fluid coupling in one tiomm 
or anotzer for Dower flow. 


2. Qil is used as the coupling fluid to increase etriciancy. 


3. The Griving and driven members of the coupling ar= 
atteched to the transmission. 


| 
hy 
ifm 
8 


&s the Griving and Griven members of the covwpling 
approach synchroness speeds the effective oii forc is 
reduced. 


ZT F 5S. Extra rotery members are included in some types oT trans 
Rissions to increase torque. 


° FP 6. &A brake band associated with an automatic transmissicn is 
operated by the use of a servo. 


a rn 
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CommkaSioe 


Dimerttions: 25k fm te blank {cs} im cach Stetemext with the word (=) 
Tenrine? i> comes Er sentence correctiv. 


Re. Mech cirertt ct < vére-metic tremamissiom Famgiss a2 
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= rer Suivi. 


L. Tre wees ef ampitives i wtie: all ire-metiic transmissions 
Ty Hee clipes FS se: 


PO) PES 
(3) 
2 2. The mess memes of = Were | Geer Sst ares 
Mm 
(B) 
2 The tye mettre y Cees aa aijasimeamts to = transmission 
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List two sets of primary considerations to be considered when 
towing a vehicle with an automatic transmission. 


(a) (3B) 


Optional answers: 


(c) (D) 
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DRIVE MECHANISMS 
Essentially, there are two major problems that must be solved in 


the drive train. They are: flexibility for rear end movement and 
variability to each wheel on turning curves. 


= Te Te i arene sees 
ee ee eee di 
ee eee = 


flexibility part of the problem. A differential handles the wheel 
rotation difficulty. 


H 
| The universal joint and the slip joint combined take care of the 
i 
j 
It is the purpose of this assignment to acquaint the student 

| with the operating principles of the drive mechanisms. 


Assignment: 


1. Read the references listed below. 

2. Write a brief report on multi speed axles including the 
shifting procedures used to change the axle ratios (this 
information may be obtained from a Service manual at any 
automobile repair shop). 

3. Answer the questions below and turn in this assignment 
by ° 


fi i ale Le 
see aN re re eR ee 


AAD ERS OG irl aR OMEGA ERIN Sie Siegen 


References: 


A. Crouse, Automotive Mechanics, pp. 502-516. 
B. Stockel, Auto Mechanics Fundamentals, Chapter 13 and 14. 


Ouestions: 


True-False 


Directions: The following statements are either true or faise. If 
the statement if trues draw a circle around the letter "fT." If it 
is false, draw a circle around the letter "F." 


T F 1. Road irregularities cause fluxuations in the propeller shaft 
angle of the drive linc. 


{T F 2, A propeller shaft may be hollow as well as solid. 


T F 3s A slip joint is used on a propeller shaft to permit its 
effective length to change. 


< tds ara 
te tae 


T F 4, The rotation of a propeller shaft is in the same direction 
as the differential. 


T F 5. When removing a universal joint the parts are marked for 
balance in reassembly. 


TT F 6. The rear wheels revolve at different speeds while an 
automobile is rounding a curve. 


: 
‘ nee aes “aged Nmap eae ela at te 
ae are a: Saye 

_ ae - Fy 

ne ere wets hs Rees 


~ 


83 


7. Bach wheel would be required to skid if it were not for a 
universal joint. 


8. On a straight road the differential pinion does not rotate 
aS both wheels are at the same specd. 


9. A convertional differential delivers the same torque to 
each wheel. 


10. A differential with a clutch Plate within iS a non-slip 
aevice. 


ll. Differential ratio and axle ratio have different meanings. 
12. A universal joint is needed for drive line flexibility. 


13. The use of a hollow drive tube in the driving mechanism 
is to promote light weight. 


14. Ring and pinion gears are sold aS matched sets. 


15. Oils in a differential are circulated by the hypoid gear. 


Completicn 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. 


2. 


The device that permits torque transfer at various angles is the 


Two types of universal joints in use ere 
and ° 


A permits the drive line to ad- 
just for variations in length. 


~ . - 


A simple universal joint conSists of a_ saan 


Bearings used in a spider and yoke design are freduently cf the 
type. 


To assure proper part relationship when reassembling a universal 
joint the two parts should be . 


Most of the maintenance required on universal joints is limited 
to e 


The smaller section of a ring gear tooth is called the 


The two types of axle housing are the and the 
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@nen hoth front wheels have positive caster, the car tends 
to roll out or lean out on turns. 


Eat] model vehicles, and paerticulariy heavy-duty trucks, 
tend towerd a megative caster. 


Fhe movement of the pitman arm is transmitted to the 
iront wheel steering knuckles by the sieering linkage. 


The conventional sieering gearbox increases the torque 
necessary to turn the wreel.' 


Adjustable tie reds are necessary to compensate for caster 
ancgies, 


The recirculatiag bali-and-nut type of steering cear is 
agesioned to reduce friction to a minimmn. 


Segative caster causes the car to lean in on tarns and 
decreases the effect of centrifugal force. 


Most automobiles should have a toe-in of only a fraction 
cf an inch. 


The prover toe-out for both front wheels of an automobile 
mating @ Sharp curve to the right shouid be equal - 


The cutside-front wheel shouid be adjusted so that when 
GOing around = curve it will turn through a larger angie 
with the automobile frame then the inside front wheel. 


the manufacturer's shop manual should be followed when 
adjusting or cverhaciing a steering gear. 


The Griver of 2 motor vehicle need not sense the "feci”* 
of the read throuch the steering mechanisn. 


Front wheel shimmy and front wheel tramp are one and 
the se e 


tne camber angle should be adjusted so that it wili 
approach zero when the vehicle is loaded and roiling along 
the ro2zd. 


= considerable steering wheel movement is required to set 
the Ditman arm im motion, it indiceteS linkage connections 
are worn owt Or cut of adjustment. 


One of ‘the most emean causes-of “fromt—~heel trap xs- 
unbelanced wheeis. 


Steering feel is produced by a reaction seal in the 
nydrauiic reaction assembly. 


. F 21. The angle of the wheels and automobile path angle are the 
Same when taking 2 cormer. 


fF PF 22. Gear reduction in a steering unit has the same ratio for 
eacn vehicle. 


f F 23. The tie-rods are generally equai to cr longer than the 
distance between the centers of the twd front kingpins. 


f F 24 The valve that feeds the oil to the cylinier and pistons 
of a power-stesring system is operated by the tom of the 
steering wheel. 


7 F 25. There are many basic differences in the various Dower 
steering designs. 


Coppliction 


Directions: Fill in the blank(s) in each statem=nt with the word(s) 
required to complete the sentence correctly. 


1. The lower end of the steering shaft has a (an) 
type of gear on it. 


2. The vaSt majority of power-Stecring mechanisms today ufbilize 
—_ HF SSSUTES~ 
(= 36 - arm is encther nam for steering gear stm. 


4. Excessive o£ the wheel causes one side oF tu 
tire tread to weer more rapidiy than the other. 


5. furnishes most of the sfrart 
ire eee ee ee a 


6. The two cencrei types of power steering sre 


7. A steering unit pump generates pressures up to its. 
8. The type of oil used in power steering unit is 


9. caster will cause the car to leen in om tors. 


10. When the rear wneels follow in the tracks of the front wheels, 
they ere said to be ° 


ii. wear, caused by taking curves at excessively high 
speeds, may be misteken for cember wear or toe-in or toe-ont wear. 


a 12. A tilting of the steering wheel is made possible through the 
ay ase of a > 
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Varying road conditions will result in varying coeffic- 
ients of friction between the brake drum and the brake 
shoe, 
Brake fluid should be chemically inert, 
The anchor pin holds.the brake shoe securely in place, 
Air'is non-compressible. 
Mineral oil should never be put into the brake system. 


Slight traces of grease on brake lininos may cause faulty 
brake action. 


Power brakes are vacuum assisted. 


Only the toe end or the heel end of the brake shoe is 
moved when making @ minor adjustment. 


The use of a pressure tank to fill and bleed the brake 
system eliminates the need for an assistant. 


Cast iron is the only material used for brake drums on 
modern cars. 


The lines and cylinders in a hydraulic brake system should 
be flushed with mineral oil. 


Static friction means friction at rest. 


If over 25 percent is removed from the brake drum, it 
would be advisable to replace it. 


A tandem brake cylinder provides fluid at two wheels for 
braking. 


The tranamission brake is not usually found on automobiles 
having a brake shoe emergency brake. 


An exposed transmission brake is normally dependent upon 
the action of four brake drums. 


Brake tubing may be cut properly with a hacksaw. 


Ef the left wheel brake lining becomes soaked with brake 
fluid, the car will tend to pull to the left. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly, 


1. The basic material used for brake linings is . 


= meee 


ll. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


Brakes make use of a (an) drag on the brake drums 
to slow the car down. 


The parking brake on most automobiles is 
operated. 


Removing the air from hydraulic brake lines is called 
the brakes. 


The only material acceptable for brake lines is double 
Plated oe 


If the brake fluid drops below the 
air will be drawn in by the hydraulic system. 


The device that permits brake bleeding is known as a 


e 


_—C arn Lc Céare two methods used to hold 
brake linings to their shoes. 


One of the best sources for information pertaining to the servic- 
ing of a particular kind of automoiile is the applicable 


The primary brake shoe is a term given the brake 
shoe e 


Brake linings which are being replaced are fastened to the brake 
shoes with or ° 


A device used to prevent skidding is known as an 
device. 


When a brake loses its frictional properties, it is called brake 


The brake drum should not be reduced by more than 
percent of its original thickness. 


Brake drums which are too will tend to overheat 
and warp. 


Mineral oil should not be used in a hydraulic brake system be~ 
cause it makes rubber parts ° 


Hydraulic brake systems are bled to release any 
that may have gotten into the lines. 


Steel tubing, used in the lines of a hydraulic brake system must 
be double- to prevent splitting. 


Brake lining material is frequently interwoven with a fine 
and _ ° 


20. 


al. 


22. 


The piston in the master cylinder is linked to the brake pedals 


arrangement which provides a consider- 
advantase. 


throuch a 
able 


Light score marks on brake drums can ke removed with fine 


Power brake designs mzy be Classified aS. lt 
2s and sé. 


Listing 


Directions: List the items called for in each of the followinc. 
Select your answers carefully. 


1. 


3e 


The four means used to operate brakes are: 


{A) (Cc) 

(B) {D) 

The Characteristics a brake fluid should possess are: 

(A) 

(B) 

(c) _ 

(D) 

Three types of brakes commonly used en heavy duty vehicles are: 
(A) (C) 

(B) 


The possible reasons why the brake pedal of a hydraulic system 
might go all the way to the floor boards are: 


{A) 
(B) 
(c) 
(D). 
(E) 


(F) __. es i ee 
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WHEELS, TIRES, AND TIRE REPAIR SERVICE 


In the eariy stages of the development of inflated tires, the 
motorist expected frequent tire repair jobs on the road. He carried 
several spare tires and a tire repair kit. Much progress has been 
made in improving the pneumatic tire. Today, tire repair on the road 
is almost unheard of and the necessity of changing tires en route is 
rare. 


Tires, though greatly improved, still require careful servicing. 
Tire failure at speeds reached by modern automobiles is extremely 
hazardous ands in most cases, can be prevented by proper maintenance 
and care. 


- in this assignment you will have an opportunity to learn about 
the various types of tires and how they are constructed, serviced 
and repaired. 


Assignment: 


l. Read the references listed below. 

2. Illustrate the two types of tire balance, describe the 
procedure used tO overcome these malfunctions. 

3- Complete the assignment below and turn in by ° 


References: 


A. Crouse, Automotive Mechanics, pp. 563-566; 595-601. 
B. Stockel, Auto Mechanics Fundamentals, Chapter 16. 


Questions: 

True-False_ 
Directions: ‘The following statements are either true or false. If 
the statement is true, draw a circle around the letter “T.” If it is 
false, draw a circle around the letter"F." 


T FP 1. Most heavy-duty truck and bus tires are inflated to about 
30 pounds. 


T FP 2. Oil and grease will damage rubber. 


T FP 3. Both tire beads should be slipped over the rim flange 
simultaneously when removing a tire from its rim. 


T FP 4. An innertube should be completely deflated while mounting 
it and the tire On the rim. 


T FP 5. Better alignment of the tive, tubers and rim may be achieved 


by deflating the tize after it has been installed and then 
reinflate it. 


Vs 
} 


F 6. The left front tire wears at the same rate as the lest 
rear tire. 


7. Overinflation causes a tire to wear in the center tread. 

8. The chief safeguard in servicing tubeless tires is to 
handle the casing in such a way as to prevent any damage 
to the sealing ridges. 


9. Improper front alignment causes a tire to have a feathered 
edge. 


10. The “drop center" of a tire permits easy, placement on the 
hub. 


11. The tubeless tire has become standard Renee for 
passenger cars. 


12. Wheels must be balanced to give the best performance. 


13. The ply rating of a tire is dependent upon the number of 
fabric layers. 


14. Front wheel “tramp" is a term describing high-speed wander. 
15. Tire tread design is primarily for looks. 


16. Under-inflation is a Common cause for sidewall separation 
in tires. 


F 17. Tire pressure specified by car manufacturers should he 


adhered to, 
ComPletion 


Directions: Fill in the blank(s) in each statement with the word(s) 


required to complete the sentence correctly. 


“ll. 


2. 


Tire casings are reinforced with layers of that 
have been impregnated with rubber. 


Plies refer to the number of layers of in a tire 
casing. 


The term used to describe the process of heating rubber under 
pressure is called . 


The highest number of plies used for tires is e 


Tires used for passenger cars usually have at least 
plies. 


Care must be exercised when removing a tire from its rim to 
avoid injury to the tire bead or ° 
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7. It is recommended that the tires on an automobile be rotated 
every miles t> equalize tire wear. 


8. The process of vulcanizing new tread material to a tire casing 
is known as e 


9. In the procedure for rotating tires, the 
wheel would be next in line as a spare. 


10. In the procedure for rotating tires, the right rear wheel would 
be next used as a (an) wheel. 


1l. ‘The tire that receives the mostwear is on the 
wheel. 


12. Two types.of balance affecting road performance are 


and - e 


13. The grease used for wheel bearings should contain 
material. 


14. The type of valve stems used in tubeless tires are 


15. The type of nut used to hold the front wheel hub on is a 
and it is locked in place with a 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


l. Two basic types of tires are: 
(A) (B) 
2. The major functions that tires serve are: 
(a) (B) 
3. Four mechanical conditions that cause abnormal tire wear are: 


(A) (Cc) 


(A) | |) a ee ee 


Sane ea eae a ieee ans IC) 
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AUTCMOTIVE AIR CONDITIONING 


The automobile contains numerous examples of items whith were 
once luxuries. These are now rapidly becoming a necessity. The 
air conditioner is an example of this new Changing concept in 
driving comfort. Essentiaily this device Derforms two operations 
to the air used within the automobile; it filters and removes 
excess moisture. 


In this unit you will have opportunity to review the 
Principles of refriceration and their application to the air con- 
ditioner as used in today's automobile. The process is similiar 
to a household refrigerator. 


Assianment: 


i. Read the references listed below. 
2. A. Study the color coded schematic of the freon cycle 
on page B-20-12 A of your text. 
B. In a short paper discuss the operation of each compo- 
nent of an air corditioning system. 
3. Locate a book on refrigeration in the library. investi- 
gate wny freon is used as the gas. 
4. Answer the questions beicw and turn in this assignment by 


References: 


A. Crouse; Automotive Mechanics, pp. 602-504. 
B. Stockel, tuto Mechanics Fundamentals, Chapter 20. 


True-Faise 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "PF." If it 
is false, draw a circle around the letter "F." 


T F I. An air conditioner removes moisture from the air. 


T F 2. An increase in atmospheric pressure will increase the 
boiling point of é liquid. 


T F 3. Freon under pressure has an increased boiling point. 
F 4. A refrigeration system uses gaSeS under low pressure. 


T PF 5. An air conditioning sight glass indicates the level 
of freon. 


T F 6. Moisture is removed from freon in a receiver. 
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F 7. An evaporator is used to dehumidify the air. 
F 8. FPreon passing into the evaporator is under high pressure. 


F 9. AS a compressor increases the pressure it also raises 
the temperature of freon. 


F 10. ‘The compressor pulley is running at all times when the 
automobile engine is running. 


FE 1. Refrigeration is dependent upon control of freon pressures. 


F 12. The process of removing heat from an object is cooling. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. 


2. 


8. 


The operations performed by air conditioners are to remove 


and from the air. 
The purpose of the compressor is to _ the 


It is the purpose of the to remove dirt and 
moisture from the system. . 


The device that controls the action in a refrigeration system 
is calied the ° 


A —(isCiwi‘;éNNCCCCCLSOgviides a visual means of 
inspecting the flow of freon. 


Pressure raised above the normal __. pressure 
will raise the boiling point of a liquid. ° 


The pressure range of oo as it enters the line from the 
compressor is pounds.. 


Tukes and fins best describe the components of a 
and ° 
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Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


Ll. The essential components of an air conditioner system ares 


: (A}. (D) 
, (B) (E) 
: (c) 
2. Heat may be transferred from one substance to another by: 
| a hy (Cc) 
i (B) 


3. The action of an expansion valve is controlled by the following 
three factorss 


a" 


(A) _ (c) 
(B) 


4. The three characteristics of freon which make its presence 
hard to verify are: 


(A) (c) 
(B) 
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3JJB MANAGEMENT AND PRICING 


The principal reason automobile repair shops are in operation is 
to provide services for automobile owners. However, these services 
are continued only if the shop owners realize a reasonable profit 
on their investment. 


Each shop owner strives to offer the greatest amount of services 
for the least cost to customers ands at the same time, realize a 
fair return from his investment. In order to accomplish this, 
management is required to employ sound principles of job management 
and Of pricing services. 


In this assignment you will have an opportunity to learn about 
methods of receiving and routing jobs through the shop and. the 
various methdds 6f pricing services. 


Assignment: 


l. Read the reference iisted below. 

2. Ask your employer for copies of business forms which are 
used in the service department. Fill them in using an 
imaginary case. 

3. When you have completed Items i and 2 answer the questions 
below. and hand in with Item 2 on e 


Re ference: 
| Information Sheet No. l, this manual. 
Questions: 
True-False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "fT." If it 


is false, draw a circle around the letter "F." 


T F 1. Customers are usually willing to spend money for car 
maintenance. 


T F 2. It is essential that repair shops have someone on hand 
that will give the customer courteous attention. 


T FP 3. A job must receive careful attention from the time it is 
accepted until it is completed if the customer is to 
feel that his money is well spent. 


T F 4. It is considered good practice: to have a mechanic give 
attention to incoming jobs. 


t 
f 


5 


6. 


Te 


i7. 


18. 


19. 


20. 
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In large shops the service salesman meets the customer 
and discusses the nature of his problen. 


One of the duties cf the head mechanic is to fill in 
job tickets. 


The job ticket, or repair order, is a contract between 
the service shop owner and the car owner. 


The customer can be forced to pay the entire bill even 
though work not originally contracted was done. 


Job tickets in large shops are usually made out in 
triplicate. 


The customer can collect compensation for damages to 
his automobile in a repair shop unless he signed a 
Statement relieving the owner. 


Job tickets usually do not include a list of repair parts 
and their prices. 


If the repair job cannot be completed on schedule, the 
owner should be notified at the earliest possible time. 


Carefully kept records of time required to complete jobs 
are Of value in eStimating competion dates of Similar 
jobs in the future. 


The public no longer expects small service jobs at 
no cost. 


Profit is usually thought of as the difference between 
the amount the owner pays the mechanic ané that which he 
receives from the customer. 


In the past, charges to the customer were eStablished on 
@ time-and-material basis. 


All jobs done in a general automobile repair shop are 
based on the flat-rate system. 


Flat-rate prices are eStablished on the average hourly 
rate and average time to compiete the job. 


Repair shop owners starting in business frequently make 
the mistake of Selecting an hourly rate which is too 
small. 


A low hourly rate for labor charged by some shops is 
eaSily offset by profit on repair parts. 


Directions: Fill in the blank{s) in each Statement with the word {s)} 
required to complete the sentence correctly. 


1. In addition to pleasing customers, carefol attention to each jcb 
Sa fecquards ° a 

2- In small shops the Gives attention to incoming 
jobs. 


3. To aid in preventing replacement parts of retair jebs from beieg 
overlooked and/or not being reid for, a 
___tttC“(C;éié'S:«é*P@PEaOR FloY Orch job. 


4. A job ticket is also know as a ° 


5. Upon the completion of a job, the mechanic's copy of the job 
ticket showing labor time is sent to the 
department. 


6. MoSt small shops use a simplified form of job ticket in whic 
one of the two copies is retained by the comteny and the other 
goes to the ° 


7. Incoming jobs are asSigned to the various mechanics by the commer. 


or shop ° 


8. Only when books have beer balanced at the end of the 
can profit be definitely determinsd. 


9. The system of pricing Services now generally accepted, in which 
a fixed amount is paid for a job regardiess of the tim 
required to complete it, is know es the Os SS ET. 


10. The price paid by the customer per hour is to 
times the rate paid the mechanic. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. Two important factors that directly effect customer cond will 
are: 


(a) {3) 


3e 
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Terese sturces from which wrinted job tickets may be seemed ere: 
™ fc) 

c) 

Tee thre} cses of 2 feb ticket eres 

@)} tc) 

(=) 


20S that ere inclined im tote! opersiing cosis ere: 


) iF) 
(5) {) 
(c) f=) 
©) {z) 


&) 
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JOB MANAGEMENT 


Owners and operators of small businesses often are not aware of 
the extent of the responsibilities that they incur. They feel that, 
i1£ they do the work specified by the customer and pay their bills, 
they are mecting all their obligations. However, there are other 
things to be considered as many businessmen have realized after it 
was too late. 


If a businessman fails to provide adequate protection for him- 
self and his customers he can be sued for damages obtained by any 
person who is injured on his premises. Of course, it is first neces- 
Sary.for the injured party to prove in court that there has been 
negligence on the part of the owner. 


Obviously, every repair shop owner will want to take every pos- 
sible precaution for the safety of his customers and employees. Not 
only should he attempt to make his shop completely safe but, in addi- 
tion, he should take out insurance so that he will b: protected finan- 
cially regardless of what may occur. 


Selecting from over 55 types of insurance Policies applicable to 
automotive sales and service, the owner should only take out those 
policies which he can afford and those necessary to protect him 
adequately. 


PROPERTY HAZARDS 


Many of the safeguards that can be taken by the careful shop 
operator are easily arranged. Others are more complicated and diffi- 
cult, and will require constant attention on the part of the owner to 
insure that the safety rules he has made are being observed. 


One of the most difficult provisions that can be made for the 
safety of customers and employees is a clean, 011 free floor on which 
people can walk without danger of slipping or stumbling. Law books 
are full of cases where damages have been granted to persons who have 
been injured from falls caused by negligence in the care of floors. 


The cement floor of a repair shop requires constant attention, 
for only a slight spot of grease can easily result in a severe fall 
if walked on with rubber soles or heeiIs. It is particularly important 
to make sure there is no grease or litter on the floor surrounding a 
pit, for a fall at such a point can be extremely serious. 


Tools scattered on the floor, a jack handle left protruding from 
underneath a car, or simizZar careless and thoughtless handling of 
equipment can cause serious injury. 


Safety precautions should be teken if the shop operates certain 
kinds of machinery. Many dangers must be guarded against. ‘The gear- 
ing and belting on machines must be protected by a suitable guard so 
that it is impossible for anything to become entangled in the moving 
Parts. Grinding wheels should never ke operated without a guard. 


it is essential that ali tools be inspected frequently to make 
Sure they are safe to use. Always be sure that jacks, horses, and 
lifts are in perfect working order and that there is no possibility 
of their failure, with consequent injury to anyone underneath. Never 
use makeshift blocking instead of a horse or a jack to support a car. 


All types of fire-fighting cquipment should be inspected fre- 
quently to insure that they are in good working order and of the pro- 
per type for use against garage type fires. 


TYPES OF INSURANCE 


; TO achieve fall protection against accidents and other hazards 

in the operation of your business, be sure that you have all necessary 
types cf insurance. Discuss your insurance needs with a reliable in- 

Surance agent, who will advise you regarding the kinds and amounts of 

ansurence that you require. 


In general, the types of insurance found adequate to cover 
hazards in automobile repair shop operation are public Liability, 
workman's compensation casualty, fire, and theft. 


Public liability will instre against any accidents that happen 
to customers when they are on yOur premises. For instance, if a 
customer should slip and injure himself while in your shop, the dam- 
ages awarded him by the court would be taken care of by your public 
liability insurance. This insurance is an important safeguard, since 
your actior in opening a shop may be construed as an invitation to 
the public to enter with the assurance of ssfety. Pubiic liability 
aiso covers damage or injury that might be caused by your truck or 
-other equipment used away from the premises. 


Workmen's compensation insurance is designed to compensate work- 
men for any injuries received while on a job. It is required by law 
in most states when a minumm number of workmen, uSually four, are 
employed. However, it is a protection for you against claims, regard~- 
less of the number of your employees and would be advisable to purchasi 
if you have less than the reguired number of workers. 


Casualty insurance covers the risk of damage to such property 
2s buildings, machinery, fixtures, boilers, and Plate glass. The 
value of fire and theft insurance is obvious. 
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INJURIES 


Probably few, even of the largest shops, could maintain a thor- 
oughly equipped emergency room. However, every shop should be pre~ 
pared to furnish emergency first aid to the injured. 


The first-aid kit should be fitted out as recommended by the 
American Red Cross. It should be replenished immediately after being 
used, and its contents checked once a month. These supplies must, 

Of course, be kept clean. Cases for first-aid supplies preferably 
should be made of metal, and be so constructed as to exclude dust. 


The effects of an accident may be intensified through lack of 
immediate and proper care. On the other hand, unskillful handling 
of a severe injury may do further harm besides causing unnecessary 
pain. Therefore, the first thing to do in case of a major accident 
is to get a doctor. Pending his arrival, no first-aid treatment 
should be given beyond the necessities of the emergency. 


Every injury that occurs, no matter how trivial, should be 
noted in a record book. All cuts, scratches, and bruises should be 
recorded as soon as they have received attention. Any injury in- 
volving lost time requires a more formal report. Such a report usual- 
ly gives the name of the employer for whom the injured worked and the 
in@ustry, the name, age, sex and occupation of the worker, cause of 
injury and designation of the part of the body injured, steps taken 
to prevent Similar injuries and other pertinent data. 


As a rule, workman's compensation laws require the reporting of 
industrial injuries to the appropriate workmen's compensation board. 
Some of these boards require the reporting all injuries, including 
those involving only first aid; others, all disabling injuries; still 
others, only those injuries which exceed the waiting period. There- 
fore, you should ascertain the requirements of the compensation act 
applicable to your employees and comply fully with those regulations. 


If you carry your compensation insurance with yan insurance ; 
company, you should, of course, learn the company s requirements for 
reporting injuries and abide by them. 


RECORDING INCOMING JOBS 


The success or failure of an automotive repair shop is dependent 
on many factors. Among the most important and oncs that directly 
affect customer good will are prompt attention to the incoming cus- 
tomer and the careful recording of all work ordered. 


To insure that none of the items of repair ordered by the car 
owner are overlooked and that all work is paid for, it is necessary 
that a detailed record be kept of the repairs authorized. Most shops 
use the job ticket or shop order for this purpose and it is the duty 
of the owner or service manager to make sure that the ticket is 
filled out in detail. 


we ie damowerhery 8 ems OF 
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{Tie repair order or job ticket constitutes an actual contract 
between you and the car owner and binds you to do a cercain amount 
Of work. Care in filling out the job ticket will prevent any mis~ 
understanding later as to the amount of work for which you are con- 
tracted. 


If you fail to do all of the work agreed upon, the car owner 
can hold you responsible. On the other hand, if you do more work 
than was originally contracted for, you cannot force the owner top 
Pay for the additional labor. 


There are many different types Of printed job tickets available, 
some designated especially for the large shops and others for smaller 
ones. They can be obtained from companies manufacturing business 
machines, from specialty printers, or.from the companies from whom 
you may be purchasing fuel and lubricants. It is advisable that you 
Study the various forms and select the type best suited to your 
Particular business. 


The job ticket used in large shops is usually made out in 
triplicate. The first copy serves as the customer’s invoice, the 
second goes to the repair shop's accounting department, and the third 
is given to the mechanic assigned to the job so that he will know 
what repairs are to be made. 


Usually, the job tickets provide places for the.name, address, 
and telephone number of the car owner, the date when the work was 
received, the time the completed job is promised, and important facts 
about the car, such as make, motor and license number, and the 
mileage indicated on the speedometer. 


Such information is required in some states as a means Of enabl- 
ing the police to locate stolen vehicles, but it can also be of 
particular use to you. For instance, the owner's name can be put in 
your file of persons to whom direct-mail advertising is sent. The 
mileage reading helps the mechanics to determine what other 
yepairs might be necessary. Furthermore, having a record of the 
mileage at the time of repair will help you to disprove any claims 
which the owner may later make to the effect that the car failed after 
a few miles Of driving. Other information contained on the job ticket 
is Of extreme importance for tax, social security, and other purposes. 


* »t 


The major portion of the job order is devoted to listing the 
various repairs that are to be performed. If the repair shop is 
Operating on a flat-rate price basis, the repair operation number 
Should be noted and the job should be described briefly. There is 
space provided for writing in the labor charges for each operation 
and the words “estimates for labor only, material additional" are 
usually included near this space. ‘This explanation is important as it 
is impossible in most instances to estimate all the parts that will 
be required for a particular repair job. 
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Space is provided for the car owner‘s signature and a statement 
Similar to the following is usually included: "It is understood and 
agreed that this company assumes no responsibility for loss or damage 
occasioned by fire, theft, demonstration, or while road testing, 
delivering, and/or calling for any vehicle placcd with this company 
for Storage, sale, repair, or otherwise.” 


Unless such conditions are included the car owner cen be awarded 
compensation for damage to his car resulting from fire or other acci~ 
dents while it is in possesion of the: shop. 


On two copies of the job ticket space is provided for listing 
all parts used in repairing the car, and their prices. The list of 
parts can be obtained from the requisition forms made out by the 
mechanic who did the job. The total cost of the parts is added to 
the labor charge on the face of the order to indicate what the cus~- 
tomer Shall pay. 


Whether stamped in by a regular time cock or written down by 
the Shop owmer or foreman, work-time information is particularly im- 
portant where the mechanic is paid on a flat-rate or some other basis 
involving the actual time required for the repair operation. It : 
may also be of value in determining the relative cfficiency of the 
various mechanics as it consitutes a record of the time they require 
to do the different jobs. 


Upon completion of the work, the third copy of the job order 


is sent to the accounting department so the mechanic's pay may be 
calculated. 


The form described above, since it is to carry ail the informa~ 
tion required by large shops, is unduly complicated for use of the 
shop owner employing only a few men, particularly if they are paid 
a straight weekly salary. The smaller shops use a simpler form, a 
Single copy of, at most, two copies, to serve the same purposes. 


When this simpler type of job order iS used, one copy is given 
to the customer and the other is retained by the shop to supply the 
information needed by the mechanic assigned the job and by the 
accounting or bookkeeping department. 


ASSIGNING AND CHECKING WORK 


The shop foreman or owner, aS the case may be, must assign work 
to the mechanics. Naturally, if there are a large number of employees 
some will be found to be more skillful than others on certain types 
Of repairing. Therefore, when possible, jobs should be assigned to 
the mechanics best fitted to do them. In a small shop. assignment 
Of work should not be much of a problem because presumably any 
mechanic hired would be capable of turning out a good joh on all 
Parts of the automobile. 


The responsibility of making work assignments involves seeing 
that repair jobs are completed on schedule. 
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It is essential that the car be ready for the omer at the time 
recorded on the job ticket. £ the shoo fails to live up to its 
agreement, it will probably lose trade. It is uo to the service 
Ganager Of a large shop or the cimer of a Smali cstablishment to make 
careful note of the delivery promise with respect to each car, and 
to see that all such promises are kept. 


It isn't enough to have the Gelivery time written on the job 
Sheet. A record of the time promised should be kept in plain view, 
On a blackboard for all the cars under repair. In general. the only 
information required for such a record in the name of each car owner 
and the date and tim promised. 


The owner Or service manager must check frequently with the 
mechanics to make sure that the work on each car is progressing 
Satisfactorily and that it will be completed at the time promised. 
If for any reason a car cannot be ready on time, the shop operator 
Or service manager should Phone the owner and explain the delay. 


Keeping a record cf this sort has another distinct advantage in 
that it will help to discourage the person who takes the order from 
making promises that cannot be kept. In other words, if a shop has 
only One motor mechanic, the operator should not promise any more 
work than can be performed by that one mechanic. For exemple, it 
requires approximately 6 1/2 hours to do a valve job on an 
8-cylinder car. By working fast the mechanic can finish one such 
job in a day and with luck might start a second. Assuming that no 
Other jobs take precedence. the shop operator should feel safe in 


Promising the owner of the second cer that it would be ready for 
him the following day. 


CONTROLLING FOR PROFIT 

Too frequently. the shop operator neglects to include all charges 
when he makes up the customer's bill. It should be remembered that 
failure to include the price of parts, lubricants. or other materials 
used On @ repair job can change a profitable transaction into a loss. 
Mechanics should be impressed with the importance of noting either 
on requisition blanks or in the spaces provided on the job ticket, 
all parts and materials required for each Piece Of work. 


An accurate record Of the time the individual mechanic takes to 
dO various jobS assigned him is important not only becanSe the data 
feeded in fixing charges to the customer. but also because of the 
growing uSe Of incentive pay methcds based on actual work time. 
Therefore. time clocks, formerly found only in the larger shops, ar7e 
coming more and more into use. 


If a shop operator does not feel justified in going to the ex- 
pense Of purchasing a time clock. he must then write in on each job 
ticket the time the mechanic starts and finishes the job. Unless 
the time is checked in each case with the mechanic, this method may 
result in disagreement between the mechanic and the operator. 


ws 
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FREE _SSRVICS AND UNPRODUCTIVE TIRE 


The qyner Of a repair Shoo soon finds that he is expected to 
give many small: services on which there is no definite charge. For 
example. a car with a severe engine miss may be driven up to the 
Shop. A quick diagnosis will disclose that the miss is caused by a 
Shorted spark plug. Obviously, it will only take a minute to clean 
the spark plug. Since actual time spent in doing the whole job 
would not exceed five minutes. the shop owner will be inclined to 
make no charge, particularly if the car owner is a regular customer. 


Free service time mounts up and a practice of not charging 
could result in business failure. On the other hand. the goodwill 
Gained by free service should not be overlooked. The shop owner will 
have to weich the value of this goodwill against the time lost on 
Such jobs. 


There are many ways to avoid excessive free servicing. In the 


‘case OF @n engine miss, the shop operator could point out to the car 


Owner that. while oniy one plug was shorted at the moment, the con- 
dition which caused that one cylinder to misfire would undoubtedly 
be found in the other cylinders, as well. He would be justified in 
Saying that a complete tune-up should be done. and possibly new 
Spark bliugs to insure satisfactory operation. Be sure, in each 
instance, to suggest all the work that is required to overcome the 
trouble. 


Unbreductive time in a shop can cause considerable loss of pro- 
fit. Among the factors that can cut deeply into a shop's earning 
Capacity are lost tools, defective or inadequate cquipment, lack 
of intelligent management, and feilure to or3 r necessary parts and 
to have them ready when needed. Another fac.or is the time spent in. 
Selling a small job that could otherwise have been devoted to selling 
complete one. Such haphazard selling forces the car owner to make 
repeated trips to the shop for a lot of small jobs when all the 
work should have been sold and completed on one trip. 


COSTS ANP QUOTATIONS 


in order to operate a succéssful shop you must be sure that 
your charge to the customer is sufficient to allow you a profit. 
Many repair shops have failed because they didn't take into 
consideration ail the expenses that had to be met. Too frequently 
the dollars left over at the end of a week are looked on as profit 
even though the rent is unpaid and there are outstanding bilis. 


It is only when your hooks have been balanced at the end of 
your fiscal year that you can determine definitely the extent of your 
earnings above your salary, but if you fix prices that allow for all 
cost items, you will lessen the possibility of experiencing a loss. 
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National averages indicate that profits for successful automotive 
repair Shops approximate 8 vercent of net sales. Naturally, there 
are some automotive repair shops that have profits in excess of the 
average, many that have profits smaller than average, and still 
Others that are operating at a loss. 


Charges for many kinds of auto repair jobs are fairly well 
Standardized, so you will probably have no particular difficulty in 
establishing your prices. Originally, the procedure was to charge 
the customer on a time-and-material basis. Owing, however, to pres- 
Sure On the part of car Owners who wanted to know the cost of repairs 
before they were actually made, repair shops gradually adopted what 
are known as flat-rate prices for most operations. 


Such prices were tried out rather reluctantly by many operators, 
as they felt it was impossible to foretell accurately how long it 
would take to do the jobs. However, experience soon indicated that 
charges could be established which were fair both to the repair 
Shop and the car owner. 


FLAT-“RATE PRICES 


It is true that the time required to do repair jobs of the same 
kind may vary. But the variation is small and the advantages of 
being able to quote a price before the work is performed are so 
great that flat-rate prices are now charged by virtually all shops. 


Repair shops owned and operated by car dealers use, for the most 
part. the prices established by the respective car factories. Inde- 
Pendent repair shops, working as they do on all makes Of cars, use 
flat-rate prices estaplished by companies specializing in fixing such 
rates. 


Experience has shown that flat-rate prices can be established 
for 85 to 90 percent of all the repair operations done on an automo- 
bile. For the remaining jobs, such as straightening fenders and re- 
Pairing wrecks, which cannot be given a flat-rate price, the charge 
is based on actual time and matcrial. 


FIXING THe FLAT-RATE PRICE 


A publishing company compiling a manual of flat-rate prices 
first makes time studies on the repair operation to get an average 
time for doing that particular work. The average hourly rate that 
could appropriately be charged by the majority of repair shops is 
then selected. The prices given in the manuals are based on this 
average hourly rate and the average time required to do that 
Particular job. Conversion tables are provided so that, if the 
individual repair shop operates on an hourly rate other than the 
average rate selected by the publisher, he can revise the published 
rate. 


While the published flat-rate prices figured on averages are 
convenient guides, it will still be necessary for you to determine 
the hourly rate you shoutd@d chafge:-to repair ’cars in order to obtain 
the desired profit. Furthermore, you will need to know your hourly 
rate to figure any time-and- material charges you may quote. 
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Obviously, a repair shop on the main strect of a metropolitan 
area has a higher overhead and, consequently, has to charge a higher 
hourly rate than is feasible for a smaller repair shop in some rural 
section. Repair shop owners starting in business frequently make 
the mistake of selecting an hourly rate that is too small. — 


There are two ways to determine the hourly rate for an auLee 
motive repair shop. 


The first method, used by virtually all car dealers on the 
recommendation of their respective car factorics, is based on the 
hourly wages paid to the mechanic. To determine the hourly rate by 
this method the mechanics’ hourly wage is multiplied by a factor 
which ranges from 2 to 2.5. Some car factories advocate the lower 
factor while others are in favor of the higher cné.. 


AS an example, suppose that you are paying your mechanic $1.00 
an hour. To obtain the hourly rate on which to base your flat-rate 
charge to the customer, you have only to multiple $1.00 by 2 or 2.5 
The results fron this simple method check very closcly with those 
obtained by the second and more complicated accountant's met.:0d 
based on the cost of doing business. 


To Obtain the hourly rate-by the second method, you divide the 
total of all costs of doing business in a month's , time by the number 
of productive hours during that same period. By * productive hours" 
is meant the total time actually spent by mechanics working on cars, 
and would not include the time of a stenographer, bookkeeper, attend-- 
ants at the gasoline pumps, or the manager. 


Suppose that for a shop employing a mechanic and requiring a 
small amount cf nonproductive bookkeeping heip, the itemized cost of 
deing business is as follows: 


Rent $ 100 


Depreciation 30 
Salary, mechanic 350 
Salary, nonproductive 190 
Electricity 10 
Telephone 5 
Mail and eaversteang 2s 
Bad debts 10 

Unemployment and social security 
taxes 25 
Miscellaneous 55 
: $. 800 


Most of the items of business cost included above require no 
explanation. However, it should be pointed out that salaries for 
everyone in the shop must be included. Remember that you should 
Place yourself on the payroll at a definite salary. Taxes 
include unemployment taxes, social security taxes, and any municipal 
or other taxes incurred. 


ALS 


Tf your are renting your establishment, depreciation would in- 
clude only the depreciation of equipment. The amount would depend 
on the length of time before the cquipment woulc normally become 
Obsolete. If you-have $ 1,800 worth of equipment and wish to 
calculate depreciation on the basis of five years, you Givide the 
amount Of worth by 60, which gives $30 as the monthly depreciation. 
If you own the building, instead of a rent item you would have real 
estate taxes, interest on mortaage and on invested cepital, and 
certain expenses ‘or maintaining your building. 


In large shops it is frequently necessary to make different 
hourly charges for the work done in different departments. For 
example, if a shop has wheel-aligning, tune-up, car-washing, brake, 
and engine-overhaul Gepariments, it would probably charge on the 
basis of approximately $3.50 per hour for wheel aligning and $2.50 
per hour for work in the other departments. 


The charge can be calcuiated accurately for cach department by 
uSing the same procedure as suggcsted above for the entire shop. The 
only difference is that each Gepariment is assigned a certain portion 
Of the rent and other generai expenses. Naturally, only the salaries 
of those mechanics who work in the department arc used when 
calculating the hourly costs. 


There are other reasons for variations in the hourly rate. For 
example, some specialty shops, because of a high investment in 
equipment, charge more per houwr than do other specialty shops 
rendering other services. 


TIME -AND-MATERIAL CHARGES 


The foregoing discussion dcais with the problem of fixing 
charges On an hourly time basis. For such jobs es repairing a 
wrecked car or Straightening a fender, the charge will have to be 
made On a time-and-material besis. Do not attempt to fix the 
charges in advance unless you have had years of experience in such 
estimating and quote prices that are fair to the customer and yet 
will insure an adequate profit for yourself. 


As the term implies, time-and-material charges are based on an 
hourly rate and the cost of the various parts installed in the car. 
Determining this charge when the job is completed presents little 
difficulty if a time record is kept on the repair order or job 
ticket, or the necessary requisitions sre made out by the mechanic 
who does the work. 


Some repairmen make the mistake of using a iow hourly rate 
when calculating the price for such jobs, in the belief that there 
is sufficient profit in the discount they obtain on the purchase of 
the repair parts installed. This is a serious crror because @ great 
many repairs On modern cars require few parts. For instance, the 
installation of a detent spring in a transmission may require 5 hours 
Of work but the spring itself will cost only 20 to 25 cents. 


Obviously, very little profit can be realiced from the parts in 
Such an operation but if the shop is to be successful it mast obtain 
a profit on labor. 
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Meat Cutting, A Course of Study Designed for Cooperative Part-Time 
Students Employed in Meat Cutting. 


Karnes, James B. 
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Missouri State Dep of Educ, Jefferson City. Ind Educ Sect 
Pub Date - May65 

MF AVAILABLE IN VT-ERIC SET 136p. 


*STUDY GUIDES, *TRADE AND INDUSTRIAL EDUCATION, *MEAT CUTTERS, 
HIGH SCHCOLS, POST SECONDARY EDUCATION, JOB ANALYSIS, *COOPERATIVE 
EDUCATION, INDIVIDUAL INSTRUCTION, *MEAT, 


Related occupational information for meat cutting students in high 
school or post-high schocl cocperative education programs is 
presented. It was developed by a committee of teacher ccordinators 
and teacher educators through an analysis of the trade and has been 
field tested and periodical ly revised, The 16 assignment sheets, 
designed for individual instruction, contain informative 
paragrap'1s, explanations of the importance of the assignments, 
references, learning activities, and objective-type questions. 
Examples of assignment sheet titles are (1) Sanitation in the 

Meat Department, (2) Preparing Retail Beef Cuts, (3) Preparing 

Fish and Shellfish, (4) Refrigeration, Curing, and Storage of Meat, 
and (5) Advertising, Displaying, and Selling Meat. Information 
sheets are included on retail meat cutters, fresh and frozen fish, 
and selling meat products, The material is to be used by 

individual students under the supervision of a qualified coordinator 
or competent trade teacher for one year or 186 days. The student 


should be in grade 11 or grade 12, have proper prerequisites, and 
be employed in meat cutting in a cooperative education program, 
Supplementary materials include a list of references, an analysis 
of the retail meat cutting trade, and a student progress record. 
Answers to assignment sheet questions are available in VT 002 O84, 
This document is available for $1.50 from Industrial Education, 103 
Industrial Education Building, University of Missouri, Columbia, 
Missouri 65201. (HC) 
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TO: The ERIC Clearinzhouse on Vocational and Technical Education 
The Ohio State University 
980 Kinnear Road 
Columbus, Ohio 43212 


FROM: (Person) dames B. Karnes (Agency) Univ. of Mo. at Columbia 
(address) 103 Industrial Education Building, Columbia, Mo. 
DATE : October 19, 1967 


RE: (Author, Title, Publisher, Date)indus. Ed. Dept., Univ. of Mo. at Columbie 


MEAT CUTTING, cooperatively with indus, Educ. Dept. (U. of Mo. at 


Columbia) and Mo. State Dept. of Ed. (1965) 


Supplementary Information cn Instracticnal Material 


Provide information below which is not included in the publicatio. Merk B/A in 
each blank for which information is not availeble or not applicable. Mark P 
when information is included in the publication. See reverse side for further 
instructions. 


(1) Source of <— heceny 
Agency trial Education Dept., Univ. of Mo. at Columbi 
Address 103 Ssh Education Buildin 
Limitation on Available Copies quantity Price/Unit $1. 
(quantity prices) seme 
instructor's key $.50 


(2) Means Used to Develop Material: 


Development Group Development Committee of Teacher-Coord. *# Teacher-Educ. 
Level of Group state 


Method of Design, Testing, and Trial Subject matter specialist and 
teacher educators based on an analysis of the trade tested in the 
field over several years and periodically revised. 


(3) Utilization of Material: 


Appropriate School Setting H.S. and post high schools and area vwocetioral 


Type of Program Cooperative education and preparatory progrems 
Occupational Focus specific job 


Geographic Adaptability United States 
Uses of Material Study guide for related instruction 
Users of Materi student 
(4) Requirements for Using Material: 
Teacher Competency qualified coordinator of competent trade teacher 
Student Selection Criteria junior in hich school with proper pre- 
. requisites 
Time otment 180 days 
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Ziecler, P. Thomas, Tre Scai Ue Sat, The inicecsicnte Printers =nt 
Publishers, 19 North Jacksen Sirset, Danvills, iljiimois, 1982, 

$5 .50> (205 =* 
Bull, Slester, Meat for the Fable, Mcfray-—Sill Sook Companr, inc., 
332 Nest 42nd Strest, New York 36, New York, 29513, 34.757 (2) 
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Building, 909 Seventesnth Sireet, Denver 12, Colorado, 1957, 
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SconsSin, Masisan, Wiscomsin, 1550, $.%6 qh 


clation of Beteil Groce]rs, 360 itrim 


Micnigan Avenue, Chicago 2, Illinois, 1959. (2) 


United States Deparimenit of the Interior, Batic Fisk Cock=rv, 
fest nitchen Series No. 2, Superintendent oF Doc=ments, Tv. 5S. 
Government Printing Office, Veshingion 25. D. c. 254m, 1559, 
lima 2 


. SUSPLAMSENTARY REFEREES 


Chronicle Suidance Peblications, Inc., Occevationel Brdef- weet 
Cutter, 5-58.10, Chronicle Guidance Peblications, Inc., Moravia, 

New Yorx, 1365, $.35. 
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Documents, Uniten States Government Printing Office, Kashinston 25, 
DB. C. 2402. 
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Fish Cookery For One Hundree€, 1956, $.20 
Basic Fish Cockery {Reference *G"}, 1959, 3.25 
How to Cook Oysters, 1953, 3.20 

Hay to Cook Saimon, 1960, $.25 

How tO Cook Geean Perch, 1952, $.28 
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In preparing this course of study, it nas been assumed that the 
attainment of occupational competency in any tyre of work involves 
three different, yet closely related, types of learning. They are: 


1. Mastery of the practical Job Skills and Procedures cer formed 
by the worker in the occupation. 


2. Comprehension of the Technical and Related Information 
baSic to an intellicent understending and practice of 
the occupation. 


3. Development of those Person2l-Socisi Traits which are 
essential for the successful worker. 


The first group of these “Yearning units" -- the job skills and 
Procedr<es -- has been arranged in the analysis under tne neading 
of "Job Training." ‘The second group of learning units e-the technicai 
and related information -- has beem erranged under the heading of 
"Related Information." The third group -- the personal-social 
traits -- has been listed under "Personal Guelificetions" in the 
introductory section addressed +0 the student. 


In a cooperative educational procram it is necessary for both 
cooperating agencies -- the school and the employer -- to understand 
clearly just wheat each is to be responsibie for in the training of 
the student-worker. Experiemce has shown thet most of the practical 
job skills an@ procedures of an occupation can best be learned 
through supervised work on the job. Experience has shown also that 
the schcol can best teach most of the technical end related occupa~ 
tional information needed by youmg student-workers. This division 
of responsibility has been made in the errangement of the course cf 
Study; that is, it is expected that the stmient-worker will master 
the job skills and procedures through precticali work on the job 
under the immediate supervision of the employer, and that he will 
receive instruction in related occupational informetion in the 
school under the direction of the coordinator. 


in the back of this course of study will be found three copies 
of the TRADNING PLAN AND PROGRESS RECORD FOR MEET CUFTING, RETAIL. 
One copy is marked “Student” in the upper richt hand corner. On 
this copy, in the space TPime in Hovrs, the student will keep a talley 
of the hours be spends om his job performing operations in each area. 
The next copy marked “Employer,” should be given to the employer for 
recording the student’s iob periormance in cach area. The third 
copy may be used by the coordinator for his record. 


Skills and related iaformaticn are matters for direct instruc- 
tion, but personal-secial traits are acguired only throuch Practicing 
them during the process of acQuiring skills end information in one's 
daily conduct. ‘Therefore, both the employer and the school, as well 
aS the home, must assume responsibility for developing in the student- 
worker those habits, attitudes and character traits which are 
essential for success in his occupation and in Lif]. Both the 
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employer and the school should be constantly on the alert to see that 
the student-worker places desirable interpretations on his experiences 
and that he does not practice habits and exhibit character traits 
detrimental to his success. 


Since the coordinator‘s class will be made up of fifteen or more 
students, each differing from the other Significantly, studying a 
dozen or more occupations which di*fer markedly in their requirements, 
it follows that it will be impossible for him to teach, through the 
group method, the occupational information which relates to the 
specific job of each student-worker. In order to be effective, this 
type of instruction must be individualized. There is, of course; 
some related information, such as occupational health and safety, 
workmen's compensation, wage~hour laws, fair labor standards, 
unemployment compensation, and the like, which is of common interest 
and concern to all student-workers, and may be effectively taught by 
the group method. But if the coordinator is to make a real contribu~ 
tion to the in-service vocational education of his students, he must 
devote a major portion of his ciassroom instruction to content which 
Geals specifically with the work of each boy and girl enrolled. 


With this requirement in mind, and in order to facilitate individ- 
ual instruction, these assignment sheets have been prepared. Each 
contains certuin record data as to number and range of units covered, 
introductory paragraphs designed to develop interest, explain the 
importance of the assignment, and to convey to the student what he 
is expected to learn, specific assignments including reading, 
learning activities and a series of new-type questions designed to 
check his attainment. 


Obviously. it is desirable to teach the related information in 
the school at the time it will be used most advantageously on the job. 
This means that the two phases of the student-worker's training should 
Parallel each other in a progressive manner. The coordinator will 
£ind the assignment sheets well adapted to this end. He can select 
from day to day the assignment which covers the informational units 
related to the work being done on the job. With this arrangement, 
the coordinator will become, during a major portion of his classroom 
time, a supervising study and helping teacher. 


In selecting books for the course, an effort has been made to': 
restrict the number to an adequate coverage of the material, and to 
select those of recent publication so that current practices can be 
coee a eenely presented. It is recommended that copies of these books 
ke secured and kept in the coordinator's classroom for Ready. use by 
the student. 


The key sheets, available in a separate manual, have been prepared 
to enable the coordinator to score quickly the objective tests which 
are a part of each aSsignment sheet. These key sheets give the correct 
answers to the questions, as well as the reference and the page on 
which each answer can be found. The key sheets should be kept in the 
coordinator‘s possession. 
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TO THE STUDENT-WORKER 


Meat retailing structure is a combination of basic principles of 
operation. Every business is made up of basic principles. The major 
principles that confront a meat retailer include keeping his market 
clean, Organizing his many jobs into an efficient pattern, buying 
effectively, selling effectively, maintaining gross profit, maintaining 
and using Operating records and controlling expenses. 


What You Will bo as a Retail Meat-Cutter 


In brief, you will display and.sell meat and fish (performing the 
duties of a salesperson); cut meat to size desired for display or 
desired by the customer, using a knife, saw, and various types of 
power equipment, and attempting to utilize every portion of the car=- 
caSS. You will clean fish and poultry? suggest various cuts of meats 
to- customers and indicate the best manner to cook the meat, basing 
your comments on ay Per ence in handling all cuts of meat. 


Retail meaescutking is classified by the United States Employment 
Service aS a Skilled occupation, which means you must have a thorough 
and comprehensive knowledge of ‘the trade, must be able to exercise 
considerable independent judgement, and possess a high degree of manual 
dexterity. These qualifications you will acquire with diligent appli~ 
Cation to learning while on the job -and in the classroom. 


Requirements for Entry Into Retail Meat Cutting 


The meat-cutting occupation is entered through on-the-job training. 
This may include a three~year apprenticeship program, although it is 
not generally required. According to, U.S.E.S., beginners need two or 
three years to learn the trade and must receive such training as: buy- 
ing and grading meats; refrigeration and storage of meats; care and 
use Of equipment; cutting, boning, trimming, and rolling of meats; 
killing, dressing and drawing poultry; and preparing fish. You will 
cover all these operations and more in this course. 


Have you had any experience in animal dressing or cooking? Tf 
so, you will find it helpful in getting started and progressing in 
this occupation. Should you be called into service after you have 
received training as a meat~-cutter, the Army has three types of jobs 
in which you tnight well fit: mess sergeant, meat cutter, or cook.. 

The Navy uses men with such experience as "Ship's cooks." Certain 
civilian occupations are open to trained meat cutters which may 
interest you later, such aS executive chefs or kitchen supervisors in 
large restaurants, a short-order cook or cook. in any eating establish- 
ment, or vpportuuttrss in the Bede =backtng industry. 


Working Conditions 
Working conditions are eveel isnt in the large self-service stores 


of today. You will work inside the year around with other meat cutters 
in a well lighted and well ventilated (if not air conditioned) building. 
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The hcurs are in keeping with othér:retail jobs and the wages will be 
commensurate with wages paid for Similar work in the Iccality which 


requires substantially the sam&é: amount of training. 4 


Whether you can take advantage of the opportunities which lie 
before you in this field depénds upon the sxiil you obtain in the 
first few years of your training. and experience. Under this part~ 
time program which you are entering, you have the. opportunity to 
master those basic operations and facts upon which you can build with 
experience to the highest degree of competency. Just how far you wish 
to go toward this goal depends upon the effort expended toward mastery 
of the fundamentals. Your future is in your hands. 


Personal Qualifications 


Honesty - This means giving full value for every cent received; 
truthfulness in imparting merchandise information; a sense of 
loyaity to both the employer and the customer. 


Tact ~ This means knowing what to do and Say in dealing with 
others so as not to give offense and thus to win gocd will for 
the firm. 


Courtesy - This means considerate behavior towards others, re~- 
specting their points of view, interests and wants. Thevgh dii- 
ficult to accomplish in all situations, its many benefits in 
human and business relations make it well worth constant ezfort. 


Personality - This means those magnetic personal Qualities that 
bring customers back: helpful suggestions made, information gladly 
given, self-control, emotional stability and reserve tempered with 
a sense of humor and understanding. 


Cleanliness - The clothing and person of the meat cutter must be 
kept spotlessly clean. Dirty hands and untidy clothing of any 
food handler repel customers. 


Pleasing Appearance - This includes manners and posture, neatness 
and good habits in personal grooming. 


Industry - This is the ability to see things that need to be done 
and keep busy doing them without Supervision. Such as enthusiastic 
interest is the most Salable trait a beginning worker has. 


Dependability - This means reporting for work punctually, carrying 
a fair share of the work load, carrying cut an assigned task with~ 
out supervision and in a commendabie manner. 


Cooperation ~ This means a real desire to work harmoniously with 
others and to be helpful. 


t 
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intoliicence ~- fe meat cuiter must he of average or hetier 
general and social intelligence and should heave a high school 
education. He should be able to interpret current market trends 
and purchase wisely. 


Alertmess - Manual dexterity and mental awareness of potential 


Gangers are requirements of the meat cutter dealing with razor- 
Sharp equipment. 


Health - The meat cutter needs Good health to meet legal require- 
ments oF food handlers and to insure Sanitation. He must have e 
hign degree of stamina, which requires a vigorous constitution, 
abundant eneray, and the ability to stand for lona hours. He 
will frequently lift and carry heavy cuts of meat to and from the 
réeirigerator room. Here ke will be exposed to sudden temperature 
Changes as he goes in and out of the refricerator rocm, with the 
possibility, in some instances, of injury to health. Keen eye- 
Sight is essential. 


\) 
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(Continued on the Next Page) 
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ANALYSIS OF MSAT CUTTING, RETAIL 


JOB TRAINING: Yfhat the Assign. RELATED INFORMATION: What 
Worker Should Be Able to Do WO. the Worker Should Know 


The Meat Cutti::a Industry 


1 1. Historical development of 
the meat industry 

1 2. Economic importance of 
the meat industry 

1 3. Organizations that pro- 
mote meat and meat pro- 
ducts 

2 4. Vocational opportunities 
for meat cutters 

2 5. Training requirements 

2 6. Personal qualifications 

2 7. Trends in the retail meat 


industry 


Sanitation, inspection and Grading 


8. Recognize signs of meat 3 8. The various types of meat 
a spoilage spoilage, their cause and 
: prevention 
9. Check the temperature 3 9. Recommended temperatures 
reaGing in various for various areas in the 
areas of the department department 
3 10. Importance of Sanitation 


in the work area and for 
the equipment 
11. Clean and sanitize Materials used for clean- 
floors, ceilings, and ing and sanitizing work 
walls in the cutting areaS and equipment 
room and cooler 
12. Clean and sanitize the : 
racks and counters in 
the cutting room and 
cooler 
13. Clean and sanitize the 
power equipment in the 
department 
14. Clean and sanitize the 
hand tools in the 
Gepartment 
15. Maintain a clean 3 15. Importance of gcod habits 
uniform of personal cleanliness 
16. Wash hands properly 
before handling meats 
17. Receive meat shipments 3 17. Importance of proper 
handling and storage 
procedures for meats 
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JOB TRAINING: What the Assign. RELATED INFORMATION: What 
Worker Should Be Able to Do No. the Worker Should Know 


18. Weigh meat shipments 
1S. Place meat shipments in 
the cooler storage 

20. Handle meat in the 
cutting room 

21. Care for meats on 
display 

22. Store meats to be kept 
over a weekend 


4 23. Provisions of meat 
inspection laws 
24. Recognize inspected 4 24. Meat inspection agencies 
meats 
25. Recognize and interpret 4 25. Government grades of meat 
grading stamps and their meaning 
4 26. Job requirements of mest 
imspectors amd graders 
4 27. Cost of meat inspection 
Self-Service Gperations 
5 28. Principles upon which 
self-service is based 
5 29. Advantages and dis- 
advantages cf self-service 
5 30. Organization of equipment 
and operations in self- 
service 
5 31. Equipment unique to self 
service Operations 
32. Set up and maintain a 5 32. Techniques used in meking 
se .f-service display Gisplays 
33. Wrap a package using the > 33. Techmiaques of cutting anc 
butcher's wrap wrapping meats for self- 
service 
34. Wrap a Package using the 
@rugstore wrap 
35. Wrap Packages for self- 5 35. Characteristics and uses 
service display Of the various wrapping 
. materials 
36. Label packages for self- 
service display 
37. Re-wrap packages from 5 37. When re-wraps are 
the self-service necessary 


display 
5 38. Effects of Light on meats 
in the displey erea 
5 39. Tremis and futere of 
self-service 
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JOB TRATNING: What the Assion. REIATD TRRORAATTOTs What 
Worker Shouicd Re Abie to Do 23D « the Worker Shonid Know 
meat 
40. Identify wholesale and 6 4D, Fholesale and reteil beet 
retail beet cuts cats 
5 41. Cilassss, graces, and 
Quality of best 
42. Cut hind shank 6 42. Yechniqnes in mting 
reteil best cuts 
43. Cut fiank steak 
44. Cut flank stew 
45. Cut plate and rib ends 
46. = brisket 
47. Cut fore shank 
48. Cut heel of round 
43. Cut round steaks 
50. Cut rump roasts 
Si. Cat kmuckic sous bone 
52. Cut wedce bone steak 
53. t round bore steak 
54. Cut double bone steak 
55. t Pin-bone steak 
56. Cut porterhouse steaks 
57. t Tbone steaks 
58. Cut club steaks 
59. Cut rib roasts and 
steaks 
6G. Cut blade rib roast 
62. <= chock, rib or blade 
rosSts and steaks 
62. Cut neck bones 
63. Cut arm pot rosstsS end 
steaks 
$4. Cut beer liver 
65. Prepare beet brains 
66. Cut beef tongue 
€7. Cnt beef heart 
Pork 
68. identity wnolesaie and 7 SB. RKholesaic ani reteii pork 
retail pork cuts cuts 
7 63. Grades and gGuality of 
pork 
70. Cat pork tenderloin 7 70, Wercrm ames of meting 


reteii pork cuts 
7i. Cut Sirloin vork rossi 
72. Cut Cana@ian style bacon 
73. Cut loin choos 
74. Cut rib pork chops 
75. Cut loin reasts 
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JOB TRAINING: What the Assign. RELATED INFORMATION: What 
Yorker Shovld Be Able to Do Ho. the Worker Should Know 
104. Cut leg roasts S 104. Techniques in making re- 
tail lamb cuts 
105. Cut leg steaks 
106. Cut sirlein roasts 
and chops 
107. Cut rib chops 
108. Cut shoulder roasts 
and chops 
109. Cut breast stew 
110. Cut shank stew 
Poultry 
10 lll. Grades and classifications 
of dressed poultry 
112. Cut up chickens 10 112. Methods of preparing 
rpoultry for display 
113. Cut up ducks 
114. Cut up geese 
115. Cut up turkeys 
116. Cut up guineas 
Fish 
il 117. Focd values derived from 
fish 
il 118. Species cf fish common to 
the retail market 
11 119. Market forms of fish 
120. Dress fish ll 120. Metheds of dressing and 
preparing fish cuts 
121. Cut fish steaks 
122. Fillet fish 
123. Test for fresh fish 11 123. Quality characteristics 
quality of fresh fish 
124. Stove and display 11 124. Procedures for storing 
fresh fish and displaying fresh fish 
125. Store and display lL 425. Procedures for storing and 
frozen fish displaying frozen fish 
ll i126. Methods used in fish 
cookery 
il 127. Species of shellfish 
common to the retail 
mariet 
il 128. Market forms of snellfish 
ll. 129. Quality characteristics 
: . of shellfish 
130. Store and display fresh ti 486130. Procedures for storing and 


shellfish 


displaying fresh shellfish 
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JOB TRATHING: What the Assign. RETA INFORMATION: nat 
Worker Should Be Able to Do MoO. the Yorker Should Know 
131. Store and display frozen az 132. Procedures for storing 
sheilfish and displaying frozen 
shellfish 
ee 3132. Methods used in shellfish 
cookery 


Ground and Resaay-to-Serve Meats 


i2 133. Historical development of 
sausages 


12 134. Meat products classified 
as Sausages 
135. Cut and grind meats i2 135. Procedures used in making 
for Sausage. 12 Sausages 
136. Cut and wrap ready-to- 32 136. Fechniques of cutting and 
serve meats wrapping ready-to-serve 
Eeats 
137. Set up and maintain a 12 137. Precautions to be observed 
Gisplay of ready-to- ° in @isplaying ready-to- 
serve meats serve meets 


Meat Cookery 


13 138. MSutritional values of 
various meats 

13 139. Basic iwiat cookery methods 

13. 140. Cooking method appropriate 
for different cuts of 
Beats 

13 41. TFechnicues used in carving 
cooked meuts 


Refrigeration, Curing. and Storade 


14 342. Early methods used to 
preserve meats 

14 143. Materials and petheds used 
in curing sweats 

14 #144. Development of refrigera- 
tion orocess for presery- 
ing meats 

14 145. Precautions to be followed 
in freezing meats for hone 
storage 

34 246. Freezer storage life of 
Various meats 
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JOB TRAINING: ‘hat the ASS1gn. RELATED INFORMATION: What 
Worker Should Be Able to Do No. the Worker Shouid Know 
147. Cut meats to be stored 14 147. Techniques of cutting meats 
in home freezer for home freezer storage 
148. Wrep meats for home 14 148. Wrapping precedures for 


freezer storage home freezer meats 


Management and Merchandising 


15 149, Operations of whelesale 


suppliers 
150. Place orders for meat 15 15G. Principles of meat buying 
i5l. Make a cutting test 15 115i. Purpose of eutting test 
i152. Interpret and utilize 
the results of cutting 
tests 
153. Compute prices for 45 153. Principles of pricing 
various retail meats 
and meat products 
154. Process invoices on 15 154. Importance of current and 
new shipments accurate records 


155. Conduct an inventory 
156. Keep books for a re- 
tail meat department 

16 157. Personal characteristics 

desirable in retail meat 


Salespersons 
158. Provide satisfactory 16 158. Techniques of personal 
special services for selling 
| customers upon request 
; 159. Answer questions and 
assist customers in 
making meat selections 
169. Make suggestions for 16 160. Importance of regular 
attracting and holding customers 


regular customers 
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Assignment : Covering 
Sheet No. 1 ° Units 1-3 


THE EXPANDING MEAT INDUSTRY 


The production, processing and distribution of meat and meat pro- 
ducts has become one of the principle industries in America. It has 
had distinct bearing upon the economic development of modern civiliza- 
tion. 


In order to be an efficient and well informed meat cutter, it is 
well to know through what stages meat passes prior to arriving in the 
retail store. tt is also beneficial to know something of man's eating 
customs and habits. 


’ In this unit you will have an oprortunity to become acquainted 
with the historical background of the meat industry, the development 
and growth of the industry, and some of the organizations which pro- 
mote the continued growth of the industry. 


Assignment: 


l. Read the references given below. 

2. Write a short paragraph (100 words or less) on the 
relationship of the consumer and the retailer. 

3. Answer the questions below and turn in this assignment 
by ‘ 


References: 


A. Ziegler, The Meat We Eat, pp. 1-8, 506-513. 
B. Bull, Meat for the Table, pp. 1-18. 


Questions: 
Truc~False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "7." If it is 
false, draw a circ)2 around the letter "F," 


T F 1. fhe American Indian was iargely a meat eater which may have 
been due to the work associated with obtaining vegetable 
focds. 


T F 2. Most vegetables can be eaten raw without disastrous results, 
while most meats require cooking for safe eating. 


T F 3. Meats were more prominent in the early Greek diet than in 
the later Greek diet. 


. F 4, The diet of the Romans was similar to that of the early 
Greeks. 
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*t T F 5. More people can be fed from an acre of land when the pro- 
4 ducts of the land are fed to livestock and these products, 
meat, milk or eggs, are then usec for human food, rather 
than when the land products are wsed directly for human food. 


T F 6. Almost 85 per cent of the corn grown annually in the United 
States is fed to livestock. 


T F 7. Henry Ford got his idea for the automobile assembly line 
from the meat packing industry. 


T F 8. “Porkopclis" was a nickname given to the city of Minneapolis 
when it was an early center of the pork packing industry. 


Y F 9. Before the development of better transportation, the farmer 
moved his excess grain to market by feeding it to livestock 
and then driving the livestock to a slaughter center. 


T F 410. The first mechanical refrigeration railroad car for trans- 
porting fresh meat was used in the year 1880. 


T F ili. The inedible parts of the siaughtered animal have littie 
commexcial value. 


T F 12. The consumer's present trend is toward the purchase of 
meats which contain less fat. 


T F 13. The fat in a piece of meat adds nothing to the aroma, 
flavor, or moistmess of the meac. 


T F 4. Lean meats are primarily protein in nature. 


T F £5. The United States ranks third among the countries of the 
worid in the total consumption of meat per individual. 


T F 26. The National Livestock and Meat Board was organized in 1922 
to combat unfavorable propaganda and to provide information 
concerning the nutritional valine of meat. 


T F 17. As a result of the National Cooperative Meat Investigation 
Project many old cooking methods have been discarded ara 
new ones adopted. 


T F 18. Home study courses are available from the American Meat 
Institute. 


Completion - 


Directious: Fiil in the blank(s) in each statement with the word(s) 
ne required to complete the sentence correctiy. 


Eos 1. The favorite type of meat in the early Greek diet was < 


faa 
pehe 


2. According to Bull, “Eating as an art was really developed by the 
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Perhaps the greatest change in the eating habits of modern man has 
been in regard to the - meal. 


The theory of econcnmics which states that unless an increase in 
Population be checked by pradential restraint, poverty is inevi- 
table, is the theory. 


Or the farm land in the lted States, pesture crops cccrpy 
per cent. 


Because of the importance of soil conservation there is likely to 
be a/an in the amount of pasture land in the 
United States. 


The sale of livestock and its products accounts for over 
per cent of the farmer's total income. 


In the processing of its finished product, the meat packing— 
industry utilizes what might be cailed a line. 


The term “meat packing” resulted from the practice of shipping 
meat by packing it in barrels and boxes with a __ 
or . 


Fhe Chicago Union Stock Yards were opened on Christmas Dey in 
the year = 


The transportation of livestock to slaughter plants was greatly 
improved with the construction of after the 
Civil War. 


Two men who founded meat packing companies in Chicago in 1867 and 
1875, and who greatly stimulated the industry were 
and 


In addition to being a waterway, Lake Michigan also supplied the 
early meat packing industry with - 


In a years’ time the average American consumes about eight times 
aS much beef as a 


in terms cf total cash volume of business the meat industry now 
ranks among the industries in the United States. 


fhe American Meat Packers Association, organized in 1906, is now 
known as the = ——— ae 


fhe American Meat Institute consists oz service 
departments. 


Tne agencies which probably do the greatest amount of work, in 
terms o£ finding new facts about meat and disseminating these 
Eacts to the public, are the various 

and the 
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Multiple~Choice 


Directions: In the space eat the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


i. 


iG. 


it is generally found that as the density of the population 
increases in a country, the meat consumption per individual 
Wili (A) decrease; {B} increase; (C) remain constant; 

(D) be more affected by other factors. 


It is estimated thet roughage, i.e., hay and silage, 
“hich humans can not eat, produces (A} 40; (B) 50; 
(Cc) 80; (D>) $5 per cent of our beef products. 


A major portion of the crops produced in China and India 
are used for (A) feeding their livestock; (B) export to 
other countries; (C) human consumption; (D) feeding 
their work animals. 


ta 1850 the center of the pork packing industry was in 
the city of (A) Chicago; (8B) Cincinnati; (C) Detroit; 
(D) Minneapolis. 


in the early days of the meat packing industry, livestock 
was slaughtered only in the (A) winter; (B) spring; 
{C) summer; (D) early fall. 


fhe first refrigerated car in which fresh meat could be 
shipped long distances was designed in 1875 by (A) J. P. 
Morgen; (B) Philir D. Armour; (Cc) Gustavus F. Swift: 

(D} G. H. Hommond. 


According to Bull, the price of meat is determined by 
(A) the farmer; (B) the meat packing industry; 
iC) the retail butcher; (5) the consumer. 


Generally speaking our eating habits are governed in large 
measure by {A) spendable income; (B) the doctor; {(C) both 
A and B; (D) exclusive of A and B. 


Which of the following income groups are the greatest 
consumers of meat products? (A) low income; (B) middle 
income; (C) high income: {D) they are all about equal. 


Meat contains ali the necessary minerals for human body 
metabolism with the exception of (A) calcium: (B) iron; 
{C) phosphorus; (D) iodine. 
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Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


i. The so-called “big four" of the meat packing companies are: 
{A) (Cc) 
(B) {D) 
2. Define what the word “ruminant” refers to. 
{A) 
3. What were the findings of the Hormel Institute at Austin, 
Zi Minnesota, concerning the roles of fat and cholesteral in heart 


disease? - 


(A) 


4. list some of the findings of the research program promoted by 
the National Livestock and Meat Board concerning the food value 
of meat. 


(A) 
(B) 


5. The nine divisions of the National Livestock and Meat Board which 
coordinate the work of the organization are: 


(A) (F) 
(B) (G) 
(Cc) (H) 
(D) _ (I) 
(E) 
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Assignment Covering 
Sheet No. 2 Units 4-7 


VOCATIONAL OPPORTUHITIES IN MEAT CUTTING 


Will I be able to find a job as a meat cutter after I complete 
my training? Where can I expect to find this type of employment? 
What can I expect my salary to be? Under what conditions will I he 
working? What things must I know to be a good meat cutter? 


Many Of these questions you have probably aiready answered, but 
in case you haven't, now is the time to find out. Knowing what this 
type of work has to offer you and what demands it will make of you 
will help determine your success and satisfaction in the job. Ali 
jobs have unpleasant aspects. This should be expected and you should 
be willing to adjust to them. There are probably very few People who 
enjoy every aspect of their job. 


Meat cutting has become a skilled trade, having made significant 
Progress since the Gays of the butcher. Much research has gone into 
cutting methods, sanitation practices, packaging materials and selling 
techniques, as well as the development of meat animals. This is a 
progressive occupation that continues to search for methods and tech- 
niques to improve its efficiency. 


This iS an occupation that contributes to the satisfaction of 
one of man's basic needs~-food. It is also an occupation that will 
probably not be replaced by automation in the near future. In order 
for a machine to do the job of the meat cutter, the meat carcasses and 
wholesale cuts must be uniform in size, and we just don't “grow” 
animals that way: yet. 


In this unit you will have an opportunity to find the answers to 
your questions about this occuPpation--the employment cpportunities, 
Nature of the work, earnings. training required, personal qualifica- 
tions and a iook into the future. 


Assignment: 
1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment 
by ° 
Reference: 


I. information Sheet No. 1 
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Questions: 
True-False 
Directions: ‘The following statements are either true or false. If 
the statement is true, draw a circle around the letter "F." If it 


is false, draw a circle around the letter "F.7 


T F 1. Employment as a reteii meat cutter is a steady year-round 
iob. 


T F 2. Automation has greatly reduced the need for meat cutters. 


T F 3. The self-service department makes mo effort to provide 
personal customer service. 


T F 4. The meat cutter should know how to arrange meat Packages 
in a display so they will appeal to the customer. 


T F 5. A knowledge of meat cockery is of little walue to the 
self-service meat cutter. 


T F 6. The meat cutter is not responsible for the sanitary con- 
dition of the meat department. 


T F 7. Most of the meat cutter'’s work is dome while standing. 


T F 8. The salary for meat cutters has been standardized throuch- 
out the country as a resuit Of umion action. 


T F 9. Meat cutting is a gocd ccenpation for those individuais 
who are unable to Go much physical work, because of poor 
health. 


. F 10. Some states require a phySica® examination for ali people 
who bandle food. 


T F il. There are nearly as many women employed as meat cutters 4s 
there are men. 


T F 12. Meat packers have done littie to upgrade the efficiency 
of their operation. 


T F 13. The centralized pre-packacging plant system appears to be 
applicable only to large multi-unit operations in a 
community. 


T F 14. Store-prepared meats have not been well accepted by the 
customers. 


T F 15. The delicatessen type of service is possible in the small 
independent stores aS well as in the larger chain stores. 


Comoletion 


Directions: Fill in the blenk(s) in each Statement with the word(s) 
required to complete the sentence correctiy. 


2. 


id. 


In addition to making cets from varios meat cercessss, th 
retail meat cutter wili eaiso Ronliry ant Tash. 


When a shipment of meat is received at the store, it Sromis De 
and petfore it ais Dieced 1m tte 


cooler. 


Carcasses and wholesale cots are usually brok=n Gown intd reteii 
cuts in the room. 


Meat cutters will work at their job about tp 
jours per week. 


The Salary of an apprentice meat cutter will be anont 
to Gollars pear month. 


The apprentice traininc period for meat cutting is irom 
to years. 


Retail meat cutting can be = rewarding ceresr for the person wad 
enjoys working with nis and being Of Serwic= oD 


The employed meat catter most b= of service ip both his 
arc the ° 


In order for the ment cutter to heve = job and receiwe = salary, 
the results cf his work most yieig 2 for the 
employer. 


The meat cutter who Gesires employment in a meat Geparitent thst 
also contains a aclicatesssen should develoD a mestetTy of mst 


BMuitipis—cChoice 


Directions: In the space at the iett of cach Staizment, wat tie 
letter of the item which will srovids the correct answer to comict= 
tre statement. 


41. Which one of the foliowing has not boon a result of t= 


introduction of self-service? {3} a chance in cutting 
methods; (8) more strict inspection reculatioms: (C) a 
Change in packasing methois; [D} new job clessiticetiens 
in the meat cepariment. 


2. Meat department sopervisors may expect to receive = selery 


O&f about (A) $480: {8} 528; {c} $560; ©) $600 per momih. 
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£. Mest of tee treiniec fro meet criters 25 wets Goo 
2} Bick school commses: ()} itade scnoois: (0) carressm 
Gemce schools; (D} om-the-jcb. 

S. Em aeder to protitebiv caomecti= in ime reteil = hess 


Serwices: (5) omre=sse st the lowest uiolsseis mic 
aveileble: (Cc) redrct his operating mste; ©) mice sl 


—_ 


Hist same qumom tsols emi eaminment used on the job by te 


rSteil mest emitter. 


ez} tc} 


EfSt @2 ecuttmert emi meteriais fome in ihm costa rom, 


‘<} 


E= siGit@éom to @he Guties of cuttinc, watetzne, am selling, © 
CHHET Gt mem=cer GE = mest detertmnt will aise ft resremsibis 


ere 


{c} 


€=2 (3) 


5. 
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List some personal qualitics which the meat cutter should possess 


and practice if he desires to succeed. 
(A) (E) 

(B) 
(c) (G) 
(D) 


List some advantages of the centraiized pre~Ppackaging pliant 
system. 


(A) 
(3) 
(Cj 
(D) 
(E) 
(F) 
(G) 
(H) 
(I) 


Ve 
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Information 
Sheet No. i 


Outlook Summary 


There will continue to be openings for meat cutters in this large 
occupation. The demacod will be for replacezents for those who die, 
retire, or change occrpaticonms. It is aiso expected that the increase 
in population, the eve, -rising standard of living, and the possiblilfy 
Of a shorter work week will increase the need for skilled meat cutters. 
There is also little possibility that «ntomation will replace the meat 
cutter. With the exception of meat cutters in the packings industry, 
there is steady year-round work in the occupation. 


Nature of the Work 


The retail meat cutter is involved with breaking down a meat car- 
cass, Or wholesale cut, inte various retail cats. He will aiso pre- 
Pare fish and poultry for salts, make sausage, and prepare oth¢r 
Speciai products. This is dome by the ese of = knife, ucat Sew, OF 
Varicus types of Power equipment. 


Meat cutters today do not sleughter the animals or fowls. This 
is done by butchers or siauchters who are State licensed in packing 
Plants and fish and pouliry plants that ere subject to spnitary in~- 
spection and other regulations. 


When the meat is delivered to the retail meat department, the 
meat cutter weighs an] inspects the shipment. He then removes any 
covering which dces not serve as protection during storaye before 
storing the meat on racks or mooks in the refrigerated cooler room. 


In recent years, the trend has been towerd self-service meat de~ 
Partments. This has resulted in new job classifications for wen and 
women and forced new cutting and wrapping techniques on the meat in- 
qdustry. For the meat cutter this trend has meant a partial release 


ae 


from selling responsibilities. 


in the self-service deporiment, processing OF the meat into retail 
cuts is usuaily done in the cuttine room, witich will prebebly be re- 
frigerated. The cutting room contains the cutting biocks or tabies, 
tecls and Power equipment, and wrapping materials. Here the reet is 
cut, trimmed, and sometimes bomed. Some cots are rolied, tied, sewed, 
Or Skewered; some are cut imto small pieces to be ground and made into 
Patties or licaves. 


In the more traditiomal service type of department the meat cut- 
ter removed the wholesale cut from the cooler or display case ard cut, 


~— 


#Adapted by permission from Occupational :_..- so. 5-58.10, Meat 
Cutter, Chronicle Guidance Publications, inc., Moravia, New York, 1965. 
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ground, or boned, and wrapped as the customer ordered it. In the 
self-service department this service is still previded but it is not 
requested by every customer. 


in addition to knowing how to make the various retail cuts, the 
meat cutter also has other responsibiiities. He must know how to 
wrap and effectively display the packeges in the self-service display. 
He must have a knowledge of various meats, their grades and quality, 
and how they may best be cooked. Customers expect iim to he knowl- 
edgeable of meat cookery as well as meat cutting. If the meat cutter 
is the proprietor of his own shop, or if he is a department manager, 
he must also place orders, compute prices, and maintain other records. 


Meat cutters are also responsible for keeping their equipment, 
counters, cutting areas, and themselves clean and sanitary. The meat. 
cutter handles food eaten by other people and the consequences from 
selling unwholesome meats should be a major concern. For the meat 
catter there is no such thing as being too clean: 


Working Conditions 


The working conditions for the meat cutter will vary according 
to the size and the facilities of the establishment. Mcedern cutting 
rooms will be air-conditioned and equipped with power equipment, 
monorail conveyors, and packaging and pricing machines; all of which 
make the work easier. 


The workine hours will vary from 40 to 48 hours a week. In areas 
that are unionized, there are regulations governing the number of 
hours, rate of pay, vacations, and overtime payments. 


The meat cutter must be on his feet most of the time; he wiil be 
subjected to cold from time to time; there may be some heavy lifting, 
and it may be messy. However, the meat cutter soon learns to dress 
comfortably and he protects his clothing with an epron. There is 
the hazard of injury from machinery and knives, but with proper 
precautions, most injuries can he aveided. 


Earnings 


Like working conditions, earnings of meat cutters vary according 
to the size and location of the establishment. The meat. cutter who 
owns his own shop, and who eStablishes a good reputation for quality 
and service can make a very good living. Hovever, it is becoming 
increasingly difficult for relatively smaii retail shops to succeed 
in competition with the large chain marxets, 


in general, the earnings for apprentice meat cutters range from 
about $70 to $90 a week; the average journeymen pay rate is $130 per 
week. Meat eutters working in supervisory capacities earn as high 
as $150 and up per week depending on the extent of their responsi- 
bility and length of service. 
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There are very definite wage standards, which vary with local- 
ities, for unionized meat cutters. Wages vary mere among non-rnion 
workers than they do among union workers. .Some employers pay annual 
bonuses; others pay on the commission basis. Local boards usuaily 
set the standards. 


Where Employed 


Meat cutters may find employment in retail meat Shops, grocery 
Store meat departments: wholesale supply houses, noteis, restaurants, 
meatpacking plants, hospitals, schoois and other institutions, 

i) Ocean Liners, and in railroad dining-cz headquarters. 


Training and Qualifications 


Most meat cutters enter the occupation at the helper or 
apprentice level and receive Oon-the~job training. The apprentice 
training must meet union requirements and is usually for a period of 
from two to three years. 


4&4 hign scnocl education is becoming increasingly important in 
helping individuais secure and maintain employment. It provides a 
background of general knowledge, understanding. and experiences 


which most persons would not have otherwise. Employers investigate 


the high school record and the school’s evaluation of the prospective 
employee. It is difficult, if not impossible, for young people under 
the usual age of high school graduation to secure a full-time job; 
the increasing automation of industry is continually resulting in 
fewer jobs for unskilled workers. Meat cutting is considered to be 

2 Skilled occupation and pre-employment training is desirable. 


The individual who selects retail meat cutting as a career 
shouid like to work with his hands and enjoy being of service to 
people. The occupation requires good physical health, physical and 
mental stamina, and manual dexterity. Some states require ali 
workers who handle food to have a periodic medical examination. 


“the meat cutter who is employed, rather than working for himself, 
serves both his employer and the customers. He must be efficient in 
his work habits as the emplcver must take a profit if the meat cutter 
is to have a job and receive e salary. In addition, he must provide 
ea sa ha Of service to the customer that will make him a preaey 

tomer o- 


such personal qualities as honesty, neatness, cheerfulness, 
amiability, and dependability are as important to the meat cutter 
as they are in any work, especially work which brings the worker in 
contact with the public. Initiative and imagination are aiso 
valuable in a competitive business world. 


Meat cutting is almost entirely an o¢eupation for men. Some 
women are employed in packing plants at Light production jobs. In 
the retail meat department, and especially in the self-service, women 
may be employed as weighers and wrappers ox he responsibie for 
arrangement and stocking of the display case. 
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Trends 


The meat industry is continsing tc iaprove both the quality of 
2tS product and the methods of po gaa and seiling it te the 
customer at the Lowest price possibi 


Meat is not manufactured, it grows. Althoush there is some 
uniformity from carcass to carcass, nc Ewo are probably alike. 
Breeding practices have Gone much to — animais which will yield 
the highest quality and Guantiicy meat i a opGrtion te the amount of 
feed provideé and in relation to the Gibie portions of the enimal. 


Packers have and are still adjusting their operations to obtain 
the most erficient operation. 


The retailer too has had to meet comfetition by developing the 
most efficient operation pessihbie: the same quality meat is avzilabie 
in almost any meat department. His customers must be attracted and 
hela by the service he offers ang the prices at which he sells the 
meat. There is little variation in the wholesale prices so this 
means that the retail meat department must cut its cperating cost in 
oxrgéer to seli at a competitive price. 


The self-service department hes been one means dewised to reduce 
operating costs. The details of this operation are covered more 
thoroughiy in assignment number five. 


Another cperation that is being tried by some chain stores is 
the centralized pre-packaging plant. This is possible when the 
chain has several stores in the community or surrounding area. A 
centraiized plant is built where cuts are made and packaged for all 
of the stores. Fach day the meat cutter at the store determines his 
needs for the following day and then calis in his order. The meat 
eutters at the central plant begin work early-in the .morming and 
have the orders ready for delivery by the time the retail store is 
epened for business... 


Operating costs are reduced because (1) less flcor space is 
required at the retail store; (2) there is less Guplicaticn of 
eyuipment; (3) wnolesale shipments are received at one iccation 
father than stops at each store; {4) it is easier for one man to 
oraer from the wholesaler for several stores than for each store to 
order separately; (5) pricing is uniform throushcut the stores; and 
(6) profits are more easily controlled and computed. 


in addition to reducing operating costs, the system Ras other 
advantages. These include (1) a greater control over sanitery 
conditions in the facilities; (2) better utilization of the meat 
cucter’s time, rather than cutting a dozen chops at 2 time he can 
evt any vumber needed; and (3} the meat cutter’s time at the store 
can be devoted to customer service and promotions. 
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AS the “bugs” are worked out cf this system it will probably be 
acgopted by pore and more companies that Rave several stores in a 
comunity. 


another service that is being incorporated into more and more 
meat departments is the preparation of pre-cooked meats. These sre 
prepered in the store and include such items aS barbecued ribs, 
Steaks, and chickens. This service has been welcomed by the busy 
housewife, working people who prefer esting at home but don't have 
time to ccok, and the “last minute” shopper. Being able to purchase 
weat dishes that are ready to be eaten utcon arrive! at hom= has been 
well received. Some stores have incladed other prepared foods besides 
Beats. Napes, such as Country Kitchen cr Southern Kitchen, have been 
used to advertise this delicatessen tyre of service. This tyne of 
Service will undoubtedly grow in the next several years. fTt can be 
utilized by the smelter independent store as weil as the larcer chain 
operation. 


This trend towerd store-prepared meats have implications for 
the meat cutter. In a stoie that alse utilizes the centralized 
Packaging Piant, it is conceivable that the meat cutter may spemi a 
great part of his day preparing and cocking these meats. ‘The meet 
cutter in training, who prepares himself in seat cookery as weil as 
meat cutting will be in demand for such positicns. 


fre retail meat industry is also contesplating the use of vend- 
ing machines for selling seats. These machines may be coin cperated 
but it is rather doubtful because car coin overated machines have 
already created problems with coin shoriaces. it is conceiveblie that 
the customer would be provided with a personel key to fit ali me=chines. 
Be could. aake his selection from any department in the store with his 
key, the products would be waiting at the check-out counter where he 
cGu.d pay caSh or use his koy aS a credit card. Payment could be 
Bede weekly or monthly by check. 


Whether or not these inncovetions will come to pass, cnly time 
wili tell. Some pecple say thsvy won't work, but there were skeptics 
of the automobile, airplane, space travel, and even self-service 
retail stores. The imagineticn, initiative. and ingenuity of today's 
and tomorrow's usiness men wiil determine the means by which the 
custo=er is provided with the products he desires and at the lowest 
prices possibic.. 
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Assicnrent Covering 


SANTTATION IN THE MRAT DEPARTMENT 


No meat cutter, regardless cf his skill, can hope to succecu in 
his occupation umless he develops and practices good habits of clean- 
liness? The meat cutter must be aware that this involves both per- 
sonal habits of cleanliness and work habits which reflect his under- 
Standing and concern for cleanliness. 


Although health agencies make periodic checks of food preparation 
areas, sanitation standards should not be met just to satisfy these 
requiresents. Practices which exceed these requirements should be the 
Gepartment's goal. 


The degree of sanitation which is practices will also be re- 
flected in sales. Most of the work area is visible to the custemer 
and both your personal and work habits are under observation at all 
times. You can not afford to lose a customer because of carelessness: 
Your personal anppeerance; the packages and their arrangement in the 
Gisplay case; your work habits; and the condition of the tools, 
equipment, and work surfaces must all reflect good practices by the 
meat department personnel. Just as any team is only as good as the 
weakest Player, so will be the seat department unless sanitation is 
prectices throughout. The individual meat cutter is the "key" to a 
sanitary department § 


In this unit you will have an cpportunity to learn about some of 
the factors which promote meat spoilage: their causes and prevention. 
This unit must not be taken lightly because while on the job any negli- 
gence on your part could have serious consequences. Ignorance is no 
excuses 


1. Read the reference listed below. 

2. Prepare a list of "do" end "don't" personal habits which 
should be follewed by the retail meat cutter. These should 
be in terss of promoting sanitation in the meat department. 
After your list is prepared, check with your employer for 
aGditional sucgestions. 

3. Answer the questions below and turn in this assignment by 


References: 


2. University of Wisconsin, Retail Meats: Storage, Handling, 
and Sanitation, pp. 3-20. 


Guestions: 
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Truce-—False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter “T." If it is 
false, draw a circle around the letter "F." 


T F 
T F 
T F 
T F 
? ¥ 
T F 
T F 
T F 
T F 
T F 
T F 
T F 
t F 
T F 
T F 
T F 


i. 


2. 


3. 


ll. 


12. 


13. 


14. 


15. 


16. 


An effective product control program in the meat department 
depends upon the sanitation practices of the employees. 


Molds may be identified by the color, and the dry, fuzzy 
appearance of the growth. 


The action of the enzymes during the aging of meat can 
cause souring of the meat. 


An increase of only 10 degrees above the freezing tempera- 


ture will have-little effect on the growth of microorganisms 


in meat. 


It is more difficult to control the relative humidity in 
a self-service display case than in a cooler. 


Sanitizing compounds are the same as cleaning compounds. | 


Sawdust is one of the most sanitary materials which can be 
used on the floors of cutting rooms and coolers. 


If the floors and ceilings have been washed with a good 
cleaning solution it is not necessary to also use a 
sanitizing compound. 


When possible, all equipment and tools should be dis- 
mantled for proper cleaning and sanitizing. 


The oii applied to metal surfaces should be removed before 
bringing meat in contact with that surface. 


The surface which contacts the meat is the only area on 
wood equipment that must be sanitized. 


Washing the hands twice with soap is no more effective in 
reducing bacteria on the hands than washing them only once. 


At no time should the meat cutter smoke in the meat depart~ 
ment. , 


The practice of not allowing cuts of meat to touch one 
another in the cooler is done prsversey to allow better 
air circulation. 


It is recommended that meats be grouped in the cooler 
according to the date received. 


Roasts held over the weekend may be rewrapped for sale on 
Monday. 
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17. If beef cuts have been prepsred on the cutting block, the 
block should be thoroughly cleared before other types of 
meats are prepared on it. 


18. Salt pork processed for self service will have a case life 
Of about one week. 


19. The higher the degree of acidity in the meat, the more 
favorable will be the growth of microorganisms. 


20. Of the numerous spoilage organisms mentioned, Ciostridium 
botulinum is of least concern to the retail meat cutter. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1, 


ll. 


Profit in the meat department depends upon the effectiveness of 
good sanitation practices in controlling losses due to meat 
and 


A slippery or greasy film on the meat surface may be identified 
as either or ° 


If a soft, creamy material gathers on the knife blade when it is 
drawn over the surface of the meat it can be identified as 


When fat becomes rancid, the characteristic white color will 
change first to , then to and later 
becomes __ ° 


The major advantage in terms of sanitation, of plastic cutting 
boards over wooden boards, is the fact that they do not 
or as easily as does wood. 


Cleaned and sanitized cutting boards should be stored in the 


Facilities for washing the hands should be placed __ 
the meat department. 


Meat storage racks for fresh meats should be made of 


and be at least inches off the floor. 


The most perishable cuts of meat should be stored in the 
part of the cooler. 


The code date to be stamped on a self-service package of ground 
beef should be day(s) after it is processed and 
packaged. 


Most organisms which cause spoilage will be found on the 
areas Of the meat. 
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Multipie-Choice 


- # Directions: In the space at the left of each statement write the 
¥ letter cf the item which will prowide the correct answer to compiete 
= the stat ement. 


i. Display cases should be defrosted only when (A) the build- 
up of frost hinders air circulation: (B) the store is closed 
to customers; (C) there are a few packages on display: 

(D) the case is fully stocked. 


2. The relative humidity in the cooler and cutting room should 
be (A) 30%; (B) 50%; (C) 65%; (D) 80%. 


3. A good rule to follow when using clezning compounds ig to 
(A) use them at full strength; (B) never bring ther in 
contact with the skin: (C) folijiow the manufacture's 
directions; {(D) use them only on metallic surfaces. 


4. Sodium hypochiorite and quaternary ammonium are types of 
(A) Sanitizing compounds; (B) cleaning compounds; (C} mold; 
(D) acids in meat. 


_._. 9- After cleaning and sanitizing all metal surfaces (except 
stainless steel) on power equiptment, hand tools, trays and 
work surfaces they should be covered with (A) light 
machine oil: (B) cheese cloth; (C) Packer's Technical Oil; 
(D) castor oil. 


6. The water used to rinse and loosen soil and blood fron 
wood equipment should not be over 120 degrees F because 
hotter water will (A) set the blcod; (B) split the wood: 
(C) be too dangerous for the user; (BD) all of the preceding. 


7. When the-code date on a cut has expired, the cut shoul< be 
{A) removed from sale and classified inedible; (8) pro- 
cessed into another type of cut: (C) reduced in price to 
encourage quick sale; {(D) inspected and given a new ccde 
date if found to be edible. 


8. After cuts of meat have been placed on backing boards or 
trays, the meat cutter should allow 15 or 20 minutes to 
pass before they are wrapped in order to permit (A) excess 


juices to flow from the meat; (3) shrinkage to take plece; 
(C) a thin crust to form on the cut surface; (D) the meat 
te bloom. 


9. Which one of the following self-service packaged cuts has 
the longest case life? {A) fresh poultry: (B) veal 
patties: (Cc) pork sau wage: (D) variety seats. 


3M Matching 


Directions: In the left hand colum is = iist of clesning 
commoniy used in the meat dstariment whe Gace hand eclcun eantains 
Statements of uses for theses compounds. Match the use statement with 
the compound by placing the istter cf the statement im the blank to 
the left of the appropriate cieaning compound. 


1. General alkaline A. Bemoving stains, stele or 


2. General heavy Guiy 


aikaline 3B. Generali cle=sning of 
equipment 
3. General inorganic acid 
C. Remove metallic corresion, 
4. Heavy daty inorganic acid protein, and weter haraness 
fiim Geposits 
5. Abrasives 
D, Remove proteinmcearmon— 
Grate-water thariness 
. Gaeposits with scrab terash 


Directions: List the items called for in seth of the following. 
Select your answers carefuliy. 


1. The problem of controlling discoloration end suoilage af meats 
in the self-services and pre-packaging reteii mest Gepariment 
is increasing. List three ressons for this increase. 

(A) 
(B) 


(Cc; 


2. What characteristics are present in meat Which makes it hichiy 
susceptible to spoilesge? 


(A) 
(B} 
(c)} 
(D) 


(B) 
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fp wetcaieden Sd Sitters rene tities 
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i 


S. 


Fe 


Eist the “YESS Of MESt shodiage which may take Di=re withont the 
gresemee of air. 

@) =} 4c} 

4s 2 meses of camtroliing the growth ef ricroerceriams winch 
csnse Stage, M]eskt showld be kept im ref:icerstad of 

Eist the prwper temperatures for the foliosing mst Sstess. 
@) Cooter tesress F&F. 

{3} Bispiay case Gesress F. 

a Ssiteble qualities of = good clesning compomnil. Tt 
@} 

©) 

tc} 

©) 

(3 

the frenaency im which it showid be clsemsi? and sanitized. 
Gj Ficers im cutting socom ami cooler 


(SB) Msst sterege recks im the cooler 
<C) Power equigment 
{=} S=sd toils 


23 Drife reck> 


Eist the ammearemce factors which avery mest entter 
Sewid be aware of end try to aciewe in bis work. 

€@) (D) 

c) 59 bas 
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Assignment Covering 
Sheet No. 4 Units 23-27 


CLASSES, GRADES, AND INSPECTION OF MEAT 


An understanding of the various classes and grades of meats and 
meat products sold in the retail meat department should be gained by 
the meat cutter. Not that he will be required to qualify as a meat 
inspector, but it is well for him to be familiar with the system of 
meat inspection and the significance of the various inspection stamps 
found on meat. Having this understanding will help in answering 
customer's questions, checking the correctness of meat shipments and 
his professional relations with other meat cutters. 


What is the purpose of meat inspection and grading? When, where, 
and by whom is it done? What determines whether or not a beef car- 
cass is graded Prime or Choice? Should the purple stamp mark be 
removed before the meat is cooked? 


In this unit you will have an opportunity to learn the answers 
to the above questions and others concerned with classes, grades, 
and inspection of meat. The unit covers beef, pork, lamb, mutton, 


veal and calf. The.-classification and grading of poultry is covered 
in assignment 10; fish is covered in assignment 11. 


Assiaqnment: 

1. Read the reference listed below. 

2. Answer the questions below and turn in this assignment 

by ° 

References 

A. Ziegler, The Meat We Eat, pp. 18~29, 410~434. 
Questions: 

True-False 

Directions: The follicwing statements are either true or false. If 
the statement is true, draw a circle around the letter "T," If it 
is false, draw a circle around the letter. "F," 
T F l. The Meat Inspection Act was passed in the year 1960. 


T F 2. Meat inspectors work for the U. S. Government. 


T F 3. After the animal has been slaughtered, both the carcass 
and internal organs must be inspected, 


T F 4. About one-third of the meat consumed per year has not 
been Federally inspected. 


6 


ct 
Rt 
mR 
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5 
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i} 


iy 


-lil. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 
19. 
20. 


21. 


Must states make no provisions for the inspection of meats 
and meat products which are slaughtered and sold within 
their state. 


Carcasses of animals suffering from pneumonia will be 
condemned by a Federal meat inspector. 


The legislation for Federal grading of meat was passed: at 
the same time as legislation for Federal meat inspection. 


‘The U. S, Department of Agriculture is responsible for the 


grading of- meat: and meat products. 


In order for a meat product to be given a government 
grade stamp the meat must also have been inspected by 
the Federal or other authorized agency. 


All wholesale cuts from a Choice beef carcass must also 


be graded Choice, 


In order to be ore. ok the beef lean must be well 
marbled. 


The nine bones of a Prime beef carcass will be well 
ossified. 


Beef carcasses with moderately soft and siightly watery 
flesh will be graded Choice. 


Beef carcasses graded Standard will have little marbling 
in the lean meat. 


The lean meat of Cutter and Canner grade beef carcasses 
will range from dark red to browmish black. 


The break joint on a Prime grade young lamb carcass will 
have the same appearance as the break joint of the same 
grade mature lamb. 


A No. 1 grade barrow or gilt pork carcass will have less 
fat coverage in proportion to lean than will No. 2 or 
No. 3 grade carcasses. ; 


Both the lean and fat of No. 1, 2, and 3 grade barrow and 
gilt carcasses will be firm. 


A Cull crade barrow or gilt carcass will show no marbling 
in the lean cut. 


The grades assigned to sow carcasses are the same as those 
for barrow and gilt. 


The government grade stamp. is placed on the carcass in such 
a way that the label will appear on all of the principal 
retail cuts from the carcass. 


4. tpl ead 2 8. ise 
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completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. 


ll. 


12. 


13. 


The agency of the government which is responsible for carrying 
out the provisions of the Meat Inspection Act is the United 
States Department of __ ° 


The number which appears on the inspector's stamp identifies the 
for which the inspection is made, 


Meat inspectors are divided into two classes: the 
and ° 


The term which refers to the checking of animals before they 
are slaughtered is inspection. 


The government grade stamp on a meat cut is a guarantee to the 
consumer that the purchase is of the designated. 


The fat on a Good grade beef carcass may be somewhat 
or slightly to the touch. 


The conformation of a Standard grade beef carcass will be 
and ° 


The rounds from a Commercial grade beef carcass may be slightly 
and ° 


On a Utility grade Lheef carcass the flesh or lean will be 
, the fat is usually and the bones 


In a Cull grade barrow or gilt carcas~ the ratio of fat and 
lean to bone will be ° 


In addition to a certain number of required years of suitable 
practical experience or substituted college training, a candidate 
Imay only obtain a permanent appointment as a government meat 
grader by first serving training period commonly celled a 

period. 


The letters "HJ", as a part of the grade stamp shown on page 411 
identified the . 


The ink used in stamping meat is made from a 
dye. , 
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Multiple-taoice 


ee es 


Directions: In the space at the left of each statement, write the 


letter of the item which will provide the correct answer to complete 
the statement, 


1. The establishments which are affected by the provisions 
of the Meat Inspection Act are (A) all slaughter houses, 
and retail and wholesale meat Cepartments serving the 
public; (B) those which prepare meats and meat products 
for interstate shipment or foreign commerce; (C) only 
those which desire the service; (D) all those which 
Slaughter, pack, render and prepare meats and meat products 


me ee ee ee en 


: eo a 
en ey 


2. The cost of meat inspection is paid indirectly py the 
customer by means of (A) state sales taxes; (B) Federal 


c | sales taxes; (C) state income taxes: (0) Federal income 
taxes. 


us 
e 


Which one orf the following is not a factor to be consi- 
dered in assigning a grade to a carcass ox cut? (A) 
breed? (B) finish; (C) quality; (D) conformation. 


ee 


4. The grading factor which is considered the most important 
of the three factors is (A) breed; (B) finish; (C) 
quality; (D) conformation. 


5. A significant relationship which exists between the pro- 
y portion of edible meat to bone in a carcass or cut is 

B attributed to (A) breed; (B) general build; (C) outline 
of carcass; (D) conformation. 


6. Which one Of the following beef grades is not assigned 
to a cow carcass? (A) Cutter; (B) Standard; (Cc) 
Choice: (D) Prime, 


| 

| 7. The external fat coverage on a Prime grade lamb carcass 
will be (A) practically no fat; (B) thick throughout; 

| (C) thin, barely hiding back muscles; (D) thick, 

practically hiding. back muscles. 


8. Which one of the following grades are not assigned to 
mutton carcasses? (A) Cull: (B) Good; (C) Choice; 
(D) Prime. 


9. A Medium grade harrow cr gilt carcass will have flesh 
and fat that can be described as being (A) firm: (B) 
firm but watery; (C) soft: (D) well marbled. 


; 
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Listing 


Directions: List the items called for in 2ach of the following. 
Select your answers carefully. 


L. 


36 


List the purposes of the Meat Inspection Act. 


(A) 

(B) 

(Cc) areren 

(D) 

List the grades assigned to steer and heifer beef carcasses. 
{A) Bee. “ADP (GC) 

CB) (ED 

(c) (F) | 


List the grades assigned to lamb and yearling sheep carcasses. 
(A) Sop AGT ee, HG} 
(BY. (DS) 


List the revised grades assigned to veal and calf carcasses. 
(A) (CY (=) 

(3)! cee, 1D) : (F) 

List the grades assigned to barrow, gilt and sow carcasses, 
(A) | (c) (E) 
(B) (D) 
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Assignment Covering 


Sheet No. 5 Units 28-39 
SELF-SERVICS HAT OPERATIONS 


Self-service is a relatively new development in the field of 
retail meat selling and although it was not the first department in 
the store to utilize the practice, it has been widely accepted. In 
fact, it is so wide Spread that many in your gencration will have 
known no other system. 


The practice of self-service is able tosurvive only if there is 
volume sales and this demands heavy customer traffic. Competition in 
the retail meat business is not in terms of cuts and types of meats, 
but it is rather competition for customer traffic. This traffic can 
be gained by providing the customer with well-prepared cuts, 
attractively packaged and displayed for the convenience of shopping. 


Another factor upon which the Success of self-service is depen- 
denc is efficient operation. A department which is well organized 
to handle the operations from the time the meat Shipment is received 
until it is sold to the customer demands well-trained personnel who 
know their responsibilities and work as a team. 


fn this unit you will have the opportunity to learn about the 
various phases of a Self~service operation and the parts for which 
the meat cutter is responsible. You will also learn how self-service 
cuts are prepared, wrapped and displayed. 


Assignment: 


1. Read the references below. 
2. Answer the questions below and turn in this aSsignment 
by. ———“‘“‘OUNC(CS 


References: 


C. American Sheep Producers, Lamb Cutting and Merchnandisine 
Manual, Ch. 13. 
D. WNARGUS, Self-Service Meats, pp. 3-59. 109-112. 


Questions: 
True~-False 


Directions: The following statements are either true or faise. If 
the statement is true, draw a circle around the letter "f." If it 
is false, draw a circle around the letter “F." 


T F 1. The idea of self-service meat Gepartments has developed 
primarily because retail business men feel it is more 
profitable. 


ghee 


be] 


10. 


ll. 


12. 


13. 


15. 


16. 


17. 
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Practices found successful for promoting the sale of meat 
products in one meat Ccpartimert will also be successful in 
any other meat Gepartment. 


Meat departments have found that the greater the volume of 
meat handled, the smalier will be the share of overhead to 
be added to each pound. 


The floor space needec for cutting and wrapping will be 
greater for a self-service meat department than for the 
service type. 


Self-service meat buyers tend to buy more in terms of the 
unit price of the cut rather than be concerned with the 
price per pound. 


The type of cuts to be wrapped should be the primary con- 
cern in arranging the equipment and materials in the self- 
service wrapping room. 


Although two medium sized wrapping tables are more desirable 
than one large wrapping table, one “central” set of tools 
and equipment is sufficient. 


Wrapping materials are available only in rolis. 


Special scales are available for pre-packaged meat work. 


Attaching a label, which contains the weight and price, to 
a pre-packaged meat product is done for the convenience of 
the customer rather than because of any regulations. 


Wrapping machines are Gresently adaptable vrimarily to 
cuts which are uniform in size and shape. 


The meat cutter should determine which side of a cut is 
to be visable to the customer before it is wrapped. 


If there is a choice the less attractive side of a cut 
snould be visable to the customer. 


A self-service meat cutter will be most successful if he 
limits himself to only one method of preparing cuts from 
a carcass. 


Customers are usually reluctant to buy brand name meat 
products from the self-service display. 


inventory control is more important in a self-service 
department than in the Service type oneration. 


Because taking inventory in the meat department is com- 
plicated, a new meat cutter will generally nct be asked 
to assist. : 


{bp 


46 


is. 


13. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


Plain cellophane is not moistureproof nor can it be heat 
sealed. 


Fresh meats should be wrapped in a material which will 
allow oxygen to enter and carbon dioxide to escape from 
the package. 


A retailer should stock a wide variety of wrapping paper 
widths. 


Both rolls and sheets of wrapping film are sold by the 
pound, 


Self-service meat retailing has promoted the development 
and improvement of backing boards. 


Backing boards which extend beyond the edge of the meat cut 
should be trimmed to fit the shape of the cut. 


Backing boards and trays are interchangeable terms for the 
same package wrapping accessory. 


Of the two types of labels used with self-service meat 
packaging the label which is placed on the outside of the 
Package seems to have more advantages than the label 
placed inside the package. 


Since the customer's knowledge about meat cuts is limited, 
it is not necessary to place the name of the cut on the 
label. 


To the customer the price per pound is usually more 
important than the total price of the packaged cut. 


The space beneath the display area of a display case is 
wasted space in most models. 


One of the major problems created by lighting in the dis- 
play case is the discoloration of meat. 


Considerable planning should be given to the placement of 
each facility within a cutting room. 


One of the major problems in meat retailing is the fact 
that most of the operating expenses must be met each week, 
regardiess of the amount of meat sold. 


All self-service meat departments are required to code date 
the packages on display. 


Once the package has been code dated it will not be 
necessary to remove it from the display until the date 
has expired. 
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Directions: Fill in the blank(s) in each Statement with the word(s) 
required to complete the sentence correctly. 


l. 


ya 


10. 


ll. 


12. 


13. 


The first self~service svstems developed in the departments 
selling and products. 


Some retailers have found that during the last three days of 
the week they do to per cent of their total 
weekly volume. 


Of the total dollar volume of a retail store, it is recommended 
that the meat department account for at least per cent. 


Heat-sealed packages should not be stacked immediately because 
the heat from the fresh seal will the meat in 
the package below. 


The "hub" of the self-service meat department is the 
operation. 


Pre-Packaged meats wrapped with a transparent film are heat 
sealed by using a sealing or sealing 


After a new shipment of carcasses have been weighed and stored 
in the cooler, the meat cutter should remove from them the parts 
which will fastest. 


A tool which tends to splinter bones and therefore should not be 
used in the preparation of self-service cuts is the 


The brightness of color that develops on the surface of meat 
cuts after exposure to air for several minutes is referred to 
as ‘ 


A general rule to follow in determining thc amount of meat 
supplies to be carried over the weekend is an inventory which 
costs no more than per cent of the sales volume for 
the week. 


Meat inventories may be taken weekly. monthiy or Quarterly. the 
most successful practice is on a basis. 


Two terms used to describe a wrapping material which allows 
oxygen to enter the package and carbon dioxide te escape are 
or wraps. 


The side of cellophane film which has been treated to preserve 
the bloom of fresh meat is placed next to the meat when wrapping; 
this side is referred to as the __ side. 


a-enee- 
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14. 


LS. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


Sheet wrapping film is generally sold in packages containing 
sheets. 


In addit.~n to being clean in color, backing board materials 
must also be and . 


To be of value in sealing meat packages, transparent tape must 
be reSistant to and have holding-power over a 
wide range of : 


It is suggested that an inventory of wrapping materials be taken 


A portable self-contained display case is uSeful for promoting 
sales with other departments. 


The most satisfactory lighting for the self-service display case 
is a soft fluorescent light. 


The display case should be thoroughly cleaned at least once a 


The sink should be out of the way. and because of being a focal 
point for heavy activity should have adequate 
for *he various activities. 


In addition to protecting the meat product, packages in the 
self-service must also the product. 


When restocking a display case, the fresh packages should be 
Placed at the or on the ° 


Two systems may be used to code date packages in the display 


case: one code is the day the package was and 
the other the day the package should be . 


Multiple-Choice 


Directions: In the space at the left of each statement. write the 
letter of the item which will provide the correct answer to complete 
the statement. 


1. Which of the following is not an advantage of a self- 
service meat department over a service type department? 
(A) More customers can be handled at one time; (B) It 
is more flexible; (Cc) it is easier to operate; (D) It 
requires more concern about cutting and trimming. 


2. ‘thich of the following is not a factor contributing to the 


efficient operation of the cooler ina self-service meat 
department? (A) Walls floors and equipment should be 
cleaned once a week; (B) Temperature and humidity should 
remain constant; (C) Responsibility should be assigned to 
one person; (D) Germicidal lamps are a necessity; 

(E) Meats should be arranged in a systematic way. 


10. 
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The elimination of sharp or protruding bones which will 
tear the wrapping is the responsibility of (A) the meat 
cutter preparing the cut; (B) the wrapper; (C) the head 
reat cutter; (D) th2 person in charge of the display 
case. 


Ihen self-service meaz department personnel observe that 
a particular cut is not selling, they should (A) reduce 
the price to make it more attractive; (B) change the 
method of wrapping; (C) change the cutting method; 

(D) disguise it as a more popular cut. 


It is generally agreed that the development of bloom 
should take place (A) before the cuts are made; (B) after 
the cuts are prepared but before wrapping; (C) after 
wrapping but before displaying; (D) while the packaged 
cuts are in the display case. 


While bloom is taking place, the meat should be kept 
within a temperature range of (A) 20 to 25; (B) 34-38; 
(C) 42-45; (D) 58-63 degrees F. 


In describing Pliofilm (a wrapping material) which one of 
the following qualitics was not covered? (A) The sur- 
face to be placed next to the meat; (B) Its dimensional 
Stability; (C) Methods used to seal; (D) Degree to which 
it is moisture proof. 


Which of the following is not an advantage of sheet film 
wrapping over rolled film wrapping? (A) It speeds-up 
the wrapping operation; (B) Wrapping material costs are 
more easily controlled; (C) Less storage space is 
required; (D) There is less waste. 


In addition to giving rigidity to the packaged meat the 
hacking board also has the primary function of (A) hiding 
the less attractive side of the cut; (B) protecting the 
cut surface from light and air; (C) providing a surface 
on which to place the weight and price label; (D) pro- 
viding a surface on which to heat-seal the film wrapping 
material. 


Retailers generally agree that the self-service meat 
system has been successful because (A) there is greater 
profit per cut of meat; (B) it has appealed to customers; 
(c) it requires less sales personnel; (D) expanded ad- 
vertising has increased the sales volume. 
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Listing 


Directions: list the items called for in each of the following. 
Select your answers carefully. 


1. List some reasons why the temperature in the wrapping room 
should not fluctuate or be above 55 degrees F. 


(A) 
(B) 
(Cc) 
(D) 
(5) 


2. A good wrapping material must meet the following qualifications. 
It must be: 


(A) (B) (Cc) 


3. Using the DuPont system of describing the qualities of their 
cellophane wrapping material, interpret designation "LSAC 450". 


(A) "LD" 
(B) "Ss" 
(c) "A" 
(Dp) "c" 
(B) "450" 


4. Backing boards produced by laimination are so designed that each 
layer has a specific purpose. After the layers listed below, 
indicate their function. 


(A) First sheet = 


(B) Coating of adhesive - 


(C) Next layer - 


(D) Outer covering - 


ae eR rue eres” 
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List the factors which should be considered when choosing the 
location of the meat display case in the sviore. 


(A) 
(B) 
(C) 
(D) 
(E) 


List the equipment and supplies found in a Self-service meat 
department; those which are unique to self-service. 


(A) (G) 
(B) (H) 
(Cc) (I) 
(D) (J) 
(E) (K) 
(FP) 


List some things which might be done to increase the sale of 
slow moving cuts. 


(A) 
(B) 
(C) 
(D) 


ante 
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Assignment Covering 
Sheet No. 6 Units 40-67 


PREPARING RETAIL BEEF CUTS 


Today's beef cattle usually belong to one of three breeds: the 
Shorthorn, the Hereford, the Aberdeen Angus. From these breeds of 
cattle come many classes and grades of beef with which the meat cutter 
must be familiar if he is to buy wisely and eliminate waste while 
satisfying the demands of customers. 


In this unit you will learn the good points of a high-grade beef 
carcass, how wholesale cuts are prepared, and the best techniques in 
cutting beef for the retail trade. In addition you will learn basic 
preparation of the most popular cuts of beef, 


Assignment: 


1. Read the references listed below. 

2. Read pages 65-86 of Reference A and, in outline form, list 
the steps involved in dressing the animal from the stunning 
process through the placing of the carcass in the cooler. 


References: 


A. Ziegler, The Meat We Eat, pp. 63-92, 330-344. 
B. Bull, Meat for the Table, pp. 55-60, 67-93. 


Questions: 


True-~False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 


T F 1. Most of the high-grade beef sold on the market today comes 
from beef steers which are one and one-half and two and 
one-half years old. 


T F 2. A carcass of beef must be quartered before it can be 
handled for shipment. 


T F 3. Dressed carcasses are not susceptible to foreign odors so 
other items may be stored in the cooler with the meat. 


T F 4. The cuts from a side of beef are standardized across the 
United States. 


T F 5. When three ribs are left on the hind guarter the side has 
been divided into two nearly equal parts. 


T F 6. A right fore quarter is carried on your left shoulder and 
a left fore quarter is carried on your right shoulder. 


F 


12. 


13. 


14. 


15. 
16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 
26. 
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The style to be used in cutting will determine how the 
fore quarter is placed on the cutting block. 


There is no variation in the way the brisket in the fore 
quarter can be divided into retail cuts. 


The wholesale cut in the forequarter, known as the chuck, 
may be divided into retail cuts of both steaks and roasts. 


The wholesale rib cut will contain five to eight ribs. 


When placing the hind quarter on the cutting block the in- 
side is placed up. 


The flank steak is a pear-shaped muscle removed from the 
outside of the flank. 


The most satisfactory method of cutting rovwnd steaks is to 
make them as one large slice from the round. 


Eye and bottom round cuts are of lower quality than the 
top round cuts. 


The heel of the round is very suitable as a pot roast. 
The rump cut is best divided into T-bone and club steaks. 


Since boning the rump is a simple operation, the beginning 
meat cutter will need little instruction. 


The various sirloin cuts get their name from the shape of 
the bone they contain. 


Steaks cut from the short loin are the least desirable of 
the loin cuts. 


Some people use the terms T-bone and porterhouse steaks 
interchangeably. 


The nutritional value of a beef cut will vary with the 
grade of the carcass. 


A carcass with good conformation will contain more meat 
and less bone than one with poor conformation. 


The fat in a cut of beef adds much to its flavor and 
tenderness. 


The quality of a beef carcass is concerned with the lean 
meat, the fat and the bones. 


The fat on high-grade beef will be spongy and white. 


To obtain the advantages of aging, low-grade beef should be 
aged considerably longer than prime or choice grades. 


oe : 
ee ee - 


~— eee 


- . 4, 
an woh Ca saa 
ae ements ae 


PM Ss Dearne 


54 


? 


27. The porterhouse steak is one of the most economical sources 
of lean meat in the hind quarter. 


28, Rib roasts should be cut to contain at least two ribs. 


29. Short plate and brisket cuts usually contain only a small 
smount of bone. 


30. The miscellaneous cuts - such as liver, tongue, sweetbreads, 
and oxtail - are of little nutritional value. 


completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


lL. 


3. 


4. 


il. 


12. 


13. 


Yearling steers in the heavy~weight market class will weigh 
pounds and up. 


Prime grade cattle should give a dress yield of from 
to per cent. 


The penetrating type compression stunner for cattle is to be 
aimed at the. 


When the kidney hangs. away from the carcass, the side is known 
as the or side. 


A quartered beef may also be referred to as being _ . 


When a side of beef is quartered, most cutters will leave 
rib(s) on the hind quarter. 


When the Chicago or National style of cutting is used the chuck 
rib and plate are the wholesale cuts found in the 
quarter. 


The sixth rib in the rib cut is not desirable as a part of the 
standing rib roast because it contains a tip of the 
bone. 


When carrying a hind quarter the shank should be xe the 


When removing the anaes from the hind quarter, care must be 
taken so as not to remove the next to the loin. 


A one to two inch cut of top round is an excellant cut for 
steak. 


Five or six wafer-thin slices cut from the round and then put 
together make a steak. 


When dividing the loin into the two wholesale cuts the cut is 
made in front of and close to the _ bone. 


Biba: bs beg ehinse 
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i7. 


i8. 


i9. 
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Sirloin steaks are cut from the wholesale loin cut which contains 
the bone. 


The steaks which are cut from the short loin but contain no 
tenderloin muscle are called steaks. 


A high quality cut from a mature beef should be 
in colcr. 


After being cut, heef will reach its maximum brightness in about 
hour(s) time. 


The storage of beef carcasses under less than freezing temperature 
for a period of one to two weeks for the purpose of improving the 
flavor is known as or ° 


Multiple-Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


i. The dressed yield of a heifer carcass will be slightly 
lower than for a like quality steer carcass mainly because 
(A) of the smaller bone structure: (B) of the larger bone 
structure; (C) of the greater amount of internal fat; 
(D) they are shorter but thicker. 


2. In which section of the country are the methods of cutting 
beef the most standardized? (A) East;-:(B) South; 
(C} Midwest; (D) no difference throughout the country. 


3. In the forequarter, the arm, shank, brisket, and short 
plate tegether make up the (A) chuck; (B) loin; (C) rattle; 
(D) flank. 


4. A retail cut from the rib which has the back bone cut off 
and the rib sawed at the end of the rib eye muscle is known 
as a (A) club steak; (B) standing rib roast; (C) rib roll; 
(D) folded rib roast. 


5. The eye muscle cut from the round is often mistakenly 
referred to as (A) chip steak; (B) cube steak; (C) New 
York cut; (D) tenderloin. 


6. One of the disadvantages of using the bottom round muscle 
as a roast is that it is (A) dry: (B) fatty; (C) small; 
(D) better suited for chip steaks. 


7. Porterhouse steaks are cut froin the (A) round; (B) flank; 
(C) rump: (D) loin. 


8. The finish of a beef carcass refers to the (A) number of 
wholesale cuts obtained: (B) quality of the skinning pro~ 
cess: (C) the amount an? distribution of fat; (D) the 
percentage of retail cuts obtained. 
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9.. Which of the following is most descriptive of the bones of 


young beef? (A) flinty and white: (B) flinty and dark red; 
(C) porous and white; (D) porous and dark red. 


10. According to Bull, one of the major edvantages of using 


the New York style of cutting is that it (A) produces 
smaller cuts; (B) produces cuts preferred by commercial 
eating establishments; (C) reduces the amount of waste; 
(D) is faster and easier to utilize. 


Listing 


Directions: List the item called for in each of the following. 


Select your answers carefully. 


i. 


3. 


List the eight grades of slaughter cattle in the correct order 
from the best to the poorest. 


(A) (D) (G) 
(8) (8) (B) 
(C) (F) 
List the three methods or styles used in cutting beef. 
(A) (Cc) 
(B) 


List the five wholesale c. .s in the hind quarter, excluding the 
kidney. 


(a) | x (D) 
(8) (B) 
(c) 


What two advantages does Ziegler give for using the National 
style to remove the round from the rump and icin? 


(A) 
(B) 
List the five classes of beef animals: 
(A) (C) 
(B) (D) 


| 


(E) 
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Assignment Covering 
Sheet No. 7 Units 68-87 


PREPARING RETAIL PORN CUTS 


Pork is one of the most economicai meats the retailer can pro- 
vide the consumer. Because hogs are brec and raised for the sole 
purpose of meat, their quality and conformation will generally be 
uniform and high. In addition, several of the wholesale cuts can 
either be cured or sold fresh. This means that the retail meat~- 
cutter must become familiar with the types of cuts from both cured 
and fresh pork if he is to provide his customers with the best ser- 
vice. 


In this unit you will have the opportunity to learn the whole- 
sale pork cuts and how they are prepared for retail sales. In 
addition you will learn some things which will broaden your know-~ 
ledge about pork. 


Assignment: 


1. Read the references listed below. 

2. Write a one or two page paper concerning the term Trichinosis, 
what it is, its relationship to pork and the value of this 
understanding for the retail meat cutter and the customer. 

3. Answer the questions below and turn in this assignment by 


References: 


A. Ziegler, The Meat Ne Eat, pp. 281-306. 
B. Bull, Meat for the Table, pp. 94-95, 99-119. 


Questions: 
True-False 


Directions: The following statements are either true cr false. Tf 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F." 


T F 1. It is a desirable practice to leave a large portion of 
the jowl on the shoulder. 


T F 2. The Boston style butt is a retail cut made from the 
shoulder. 


~T F 3. The Boston butt should have a minimum fat covering of 
3/4 inches. 


T F 4, Since the bacon from the belly is of little value as a 
szles conmodity it can be sacrificed when separating the 
loin from the belly. 


T F 5. "Short cut" pork loins are regular loins minus the blade 
bone. 


S, 


piastlied | ya 
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T F 
T F 
T F 
T F 
T F 
T F 
T F 
= -& 
T F 
T F 
T F 
2 ee od 
T F 


6. Buttons(nipples) on bacon are not an indication of high 
quality bacon. 


7. The percentage of lard rendered from rinded fat is greater 
than from unrinded fat. 


8. Retailers usually buy wholesale cuts of pork rather than 
the entire pork carcass, 


9. Hams are always cured or smoked rather than sold fresh. 


10. The butt or heavy half of a ham is less economical than 
is the shank half. 


ll. A boneless ham will cost more per pound than a regular or 
skinned ham, 


12. Fresh picnics may be sliced to make pork steaks. 


13. The ends of the loin are better suited for roasts than 
for pork chops. 


14. The fat cuts of pork are frequently used to add flavor 
to other foods. 


15. Bacon is one of the cheapest pork cuts. 


16. “Hotel style" bacon is sliced thicker than bacon purchased 
by the housewife, 


17. Pork liver usually sells at a higher price per pound than 
does either beef or veal liver... 


18. Pork liver is a better source of iron for the diet than 
is either beef or veal liver. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


Le 


Pork cuts which are cured, rendered into lard, or made into 
meat products before they are sold to the consumer make-up 
about to per cent of the carcass. 


The jowl is frequently cured and smoked and then sold as jowl 


A California Picnic shoulder is sometimes incorrectly referred 
to as a Cala ° 


By trimming the spareribs lean, more of the belly is left for 
the making of « 


The killing fat is used by some people for the making of 


12. 


13. 


14, 


15. 


16, 
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Whei: rendering lard the temperature should not be allowed to 
exceed degrees F, 


According to Bull, a pound of ham containing the bone will 


serve about to _ people. 
An unskinned ham is generally referred to as a 
ham. 


Picnics are cut from the lower part of the _— —“‘(C;*SCS 
Pork chops are cut from the _— C—C“‘(;sSCté‘C(“ 


L£ they are to be fried, pork chops should be cut about 
inch thick. 


When the large muscle along the top of the loin has been rolled, 
cured, and smoked, it is sold as bacon. 


A pound of bacon is usually sliced to obtain about 
to slices. 


The best grades of bacon will contain about per’ cent fat. 


Overlapping the slices of bacon so the lean appears more 
prominent when packaged is referred to as Pe 


The better quality sausage wiil contain about per cent 
lean and about per cent fat pork. 


Listing 


Directions: List the items called for in cach of the following. 
Select your answers carefully. 


1. 


Ze 


List the five grades of pork caréasses. 

(AY IC) 
(By = ~(D) 

List five retail cuts from a pork loin. 
(A) (DN) 

UP  . “IB 

(Cc) 


co ene 


eer | 
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3. What type containers are recommended and what types are not 
recommended to be used for rendering lard? 


Weer an os 


° Recommended Not recommended 

: (a) (a) : 

| (B) (B) wn 
(c) 


4, What things have the packing industry had to do to lard to make 
it acceptable as a shortening by the housewife? 


(A) 
7 (B) 
cs (c) 
(D) 
(BE) 


5. Upon what quality is a shortening substance being evaluated when 
reference is made to its shortening value? 


(A) 


i rere 
peter Re er EP oF TT - = 
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6. To what two factors does Bull credit the low degree of variation 
in pork tenderness and flavor as compared to other types of meat? 


| (A) 
: (B) 
: 7. What pork cuts are commonly considcred to be the lean cuts? 
q @)y (F) 
o (BY) a a UB) es. AG) 
| (c) 


8. What pork cuts are commonly considered to be the fat cuts? 


OD cn ABE i  . AE 


9. 
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List the variety meats found in the pork carcass. 


(A) (D) 
(B) (E) 
(c) (F) 


(G) 
(H) 
(I) 


ee ee ee 
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Assignment Covering 
Sheet No. 8 Units 88-101 


PREPARING RETAIL VEAL CUTS 


Although veal is an economical meat product it is not too widely 
utilized because it is more profitable for the livestock producer to 
retain the animal and fatten it for sale as beef. The retail meat 
cutter, in order to be of greater service to his customers, should 
understand the difference between veal, calf, and beef: the cuts 
available and the general characteristics of the meat. Care must be 
taken not to confuse veal with calf as there are some definite 
differences. 


In this unit you will have an o:fortunity to become familiar 
with the characteristics of vezi sand the wholesale and retail cuts 
from the carcass. The differences between veal and calf will also 
be pointed out. 


Assignments: 
l. Read the references below. 


2. Answer the questions below and turn in this assignment 
Ye ne a ES : 


References: 


A. Ziegler, The Meat We Eat, pp. 351~356. 
B. Bull, Meat for the Table, pp. 120-121, 124-141. 


Questions: 

True-False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F," 


T F 1. Because of the heavy fat coverage on a veal carcass it is 
necessary to age it longer than beef. 


Ty; F 2. There is no difference between veal and calf, they both 
refer to the same size animal. 


TT F 3. The grades assigned to veal and calf carcasses are the 
same. 


T F 4. A veal carcass is usually cut into a fore and hind saddle 
rather than being quartered. 


T F 5. Veal liver is a good retail sale item. 


T F 6. The methods of cutting veal sides is very similar to the 
methods employed in cutting beef sides, 


rare 


63 


tT F 7. The seasoning of mock chicken is done by the retail meat 
cutter before 1t is sold to the customer. 


T F 8. The seasoning of veal loaf is done by the customer. 


T F 9. A veal crown roast is best made from the smaller veal 
carcass. 


T F 10. The loin veal chops correspond to the porterhouse and 
T-bone steaks of beef. 


T F dl. As in beef, the veal tenderloin is usually removed and 
made into special cuts. 


T F 412. The veal cutlet is the most expensive cut in the veal 
carcass. 


T F 13. Most veal calves are of the beef breed variety. 


T F 14. The fat on and in a high quality veal carcass will be 
milky white in color. 


T F 15. The bones of a veal carcass can be identified by their 
white interior. 


T F 16. Veal is an easy meat for the cook to prepare because of 
its natural high flavor and tenderness. 


T F 17. Because of its qualities, veal should be cooked long and 
slow. , 


T F 18. Chops from lower grade carcasses should be cut thinner 
than those from the higher gradé carcasses. 


Completion 


Directions: Fill in the blank({s) in each statement with the word(s} 
required to complete the sentence correctly. 


lL. A medium weight veal carcass will weigh from to 
pounds. 


2. A medium weight calf carcass will weigh from to 
pounds. 


3. The part of the veal carcass which includes the anterior to the 
twelfth rib is known as the saddle. 


4. The unsplit posterior portion of a veal carcass is known as the 
saddle. 


5. The unsplit posterior portion of a veal carcass which includes 
Mine ribs is known as a saddle. 


ll. 
12. 


13. 


14. 


15. 


16. 


17. 


is. 


One inch cubes of veal alternated with pieces of pork and secured 
with a skewer are known as chicken. 


The breast is generally considered to be a part of the whole- 
sale cut. 


The weight of a four~rib shoulder, which includes the neck, 
Shank, and breast, represents about to per 
cent of the veal carcass, 


When one and one~half to two inches of the meat has been removed 
from the end of a rib chop the process is called 2 


Sirloin veal cutlets are cut from the large or 
end of the loin. 


Another term used for veal round steak is veal ; 


Veal cutlets to be beaded are normally cut about 
inch({es) thick. 


Most young calves killed for veal are usually of 
breeding. 


The approximate maximum age for killing calves for veal is from 
to weeks. 


The veal cuts which are located immediately behind the loin 
chops and roasts are the 


e 


Steaks are usually cut with a knife and a 


Chops cut from Good to Choice grade carcasses should be cut 
about to inch({es) in thickness. 


As an edible meat product, the Thymus gland of veal is sold as 


Multiple-Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to omplete 
the statement. 


= 


l. Which of the following is not a grade of veal carcass? 
(A) Choice; {(B) Standard; (C) Good: {(D) Perfect; 
(E) Cull; (Ff) Prime. 


2. Veal loaf is the combination of ground veal and (A) beef; 
(B) lamb; (C) pork: (D) seasoning. 


3. The wholesale veal rib is divided into retail cuts of 
either (A) steaks and roasts; (B) stew meat or roasts; 
(Cc) chops or steaks; (D) roasts or chops. 
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4. When slicing veal cutlets from the round the meat c: cter 
should stop when (A) the cutlets are less than three 
inches across; (B) no bone remains in the cut; (C) the 
shank knuckle bone is reached; (D) the first vertebrae 
is reached. 


2. The lean meat of a high quality veal carcass can be 
identified by the following characteristics (A) bright 
red, watery, soft, and fine-grained; {(B).light pink, 


watery, soft,.and fineegrained; (C) dark red, dry, solid, 


and cOarse-grained; (D) cream colored, watery, olid, 
and coarse-grained. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. 


i 


List the wholesale cuts in a side of veal. 
(A) (c) 
(B) (D) 


List the retail cuts found in a veal shoulder that includes the 
neck, shank, and breast. 


(A) (H) 
(B) (I) 
(Cc) (J) 
(D) (K) 
(E) (L) 
(F) (M) 
(G) 

List the retail cuts found in the leg or round and rump. 
PY as a a ee, 11) 
BY (EB) 
(c) (6) 
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Assignment Covering 
Sheet No. 9 Units 102-110 


PREPARING RETATI; LAMB AND MUTTON 


The changing eating habits and tastes of the American public have 
made it necessary for the successful meat cutter to adjust his business 
to meet these demands. Since 1940, the consumption of mutton has made 
up only a small part of the ovine meat diet. The general dislike for 
the taste of mutton has resulted in lamb being the dominant ovine meat. 
The public's demand for smaller meat cuts has also reduced the sale of 
mutton and increased the demand for Lamb. 


Although lamb and mutton sales may not be a large part of the 
retail sales, the preparation of cuts should be well understood by the 
meat cutter. Several of the Lamb cuts command a high price and thereby 
attract a rather exclusive and quality trade. The meat cutter who unde 
stands the various lamb cuts will be a real asset to his employer. 


in this unit you will have an opportunity to gain an understanding 
of the various lamb and mutton classes and grades, the types of whole- 
sale and retail cuts, and the techniques to be used in preparing these 
cuts for the retail customer. The emphasis in the unit is on cuts from 
the lamb carcass but the mutton cuts are very similar. ‘Your employer 
can probably point out any variations that may exist. 


Assignment: 


i. Read the references listed below. 
2. Answer the questions below and turn in this assignment 
by 


References: 


A. Ziegler, The Meat We Eat, pp. 357-373. 

B. Bull, Meat for the Table, pp. 143, 149-167. 

C. American Sheep Producers, Lamb Cutting and Merchandising 
Manual, Chapters 2-10. 


Questions: 


True-False 
Directions: The following statements are either true or false. I£ 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 
T F 1. The lean meat of a young Lamb will be light pink in color. 


T F 2. Sheep which are over one and one-half years old are usually 
classed as mutton. 


T F 3. The buck carcass produces the highest quality mutton. 


11. 


12. 


13% 


14, 


15. 


16. 


17. 


18. 


19, 


20, 


21. 
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It is not possible to keep even a high grade. lamb or 
mutton carcass for the purpose of aging or ripening. 


The Saratoga chop is a boneless shoulder cut. 


The retail cuts from a lamb back consists of either chops 
or roasts. 


According to Bull, lamb retail sales will vary consider- 
ably from season to season. 


A high grade loin lamb chop is one of the most expensive 
cuts of meat provided the customer. 


The best lamb roasts come from the leg. 


The American style leg of lamb roast is shorter in length 
than is the French style. 


The weight of the lamb carcass will determine the breaking 
method used to divide it into wholesale cuts. 


When a lamb saddle is split the resulting pieces are 
referred to as quarters, 


Tests have shown that wher. dividing a leg of lamb the 
preferred method is to cut straight across rather than at 
an angle. 


If the top portion of a divided leg sells better than the 
lower it is better to sacrifice the lower cut even if it 
doesn't seli. 


Calling the lower portion of a divided leg the "shank 
end," will probably increase its sale appeal. 


The removal of a sirloin roast or slices from the end of a 
leg is done primarily to reduce the s.ze of the leg and 
make it more saleable. 


The steps to be used in roliing and tying a boneless leg 
have been standardized and should be followed closely. 


The loin is generally considered to be the ribless portion 
of the back. 


The general practice is to bone the loin and sell it asa 
boneless roast, 


It is recommended that the blade bone found in the rack 
always be removec. 


To increase the profit from rib chops it is suggested that 
they be mixed with loin chops. 
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22. The preferred method of cooking lamb chops is to broil 
them. 


23. It is suggested that the size o€ a shoulder reast be 
determined on the basis of the price per package rather 
than on specified weight. 


24. The method used to remove the neck will depend upon the 
shape and size of the shoulder desired, 


25. The size of the breast of lamb will be determined by the 
type of saddle from which it is taken. 


26. Kiblets cut from heavy carcasses will always contain a 
higher proportion of fat than those cut from smaller 
carcasses. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


i. 


2. 


3. 


10, 


Hot house lambs are those born during the months of 
through 


The most desirable weight for a lamb carcass is between 
and pounds. 


Yearling sheep carcasses will weigh approximately 
pounds. 


The higher grade i1oin chops should be cut about inch (es) 
thick. 


A double loii chop cut from an unsplit loin is known as a(an) 
chop. 


Sirloin roasts are difficult to carve because they contain a 
large amount of ° 


The process of cutting a lamb carcass into wholesale cuts is 
referred to as ° 


To obtain a fore and hind saddle of approximately the same 
weights, the lamb carcass should be cut to leave rib(s} 
on the hind. 


When a packer removes the shanks, breast, and flanks froma 
lamb carcass the portion remaining is referred to as a 
or carcass, 


The flavor of a lean, honeless, rolled leg can be improved by 
adding some in the roll. 


abexat 


il. 


12. 


i3. 
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18. 
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In addition to making a roast, the boneless leg can be sliced 
for CCW 


If properly wrapped anu low temperatures maintained lamb can he 
kept in the food-freezer for as lona as months. 


One of the first things to be done before cutting the rack into 


retail cuts is to remove the thin parchment-like membrane Known 
as the * 


When cutting chops from the rack the recommended procedure is 
to follow the contour of the ° ® 


When preparing the rack as a roast, the meat cutter should 
always remove the and bones. 


If = Crown Roast of lamb has not been sold the day it was pre- 
pared, it should be removed from the display and sliced into 


Two highly perishable parts of the lamb carcass are the 
____—t—C tnd thie’ , and they should be merchan- 
a@ised as goon as possible. 


Because of the danger of losing a good customer, it is better 
to take a than sell him poor quality meat, 


Multiple-Choice 


Directions: In the space at the left of each statement, wri*e the 
letter of the item which will provide the correct answer to complete 
the statement. 


1. Lamb carcasses are shipped hog-dressed for the following 
purposes (A) to keep the carcass from absorbing outside 
odors: (B) to reduce the chances of bruising the meat; 
(Cc) to increase the weight and value of the carcass; 

(D) to preserve bloom and reduce shrinkage. 


2. Sirloin chops are cut from the (A) ribs; {(B) leg: 
(c) shank; (D) flank. 


3. Sirloin roasts are cut from the (A) loin; (B) 1leg; 
(Cc) shank: (D) flank. 


4, When the legs are removed from the carcass the remaining 
portion is referred to as a (A) trunk: (B) long hind- 
saddle: (C) triangle: (D) streamlined carcass. 


S. A cleaver should never be used to remove the bone from 
a sirloin slice because (A) it may splinter the bone; 
{B) it leaves a ragged meat edge; ({(C) too much meat is 
removed with the bone: (D) the small size of the slice 
makes it a dangerous operation, 


—_—— 


ae 


10. 


Directions: 


When cutting chops from the rack it is most important 
that the meat cutter (A) remove all of the fat from the 
lean; (B) remove the bone; (C) make each chop uniform 
in thickness; (D) include one rib in each chop. 


When rolling a shoulder, or other cut, the good meat 
cutter strives to make the roll in such a way that 

(A) there is a good coverage of fat on all outside 
surfaces; (B) the ends have good eye appeal without 
being faced; {(C}) the fat on the inside is not visable; 
(D} no bones protrude that might tear the wrapping. 


The shank and breast meat is usuaily removed before making 
the shoulder roll because (A) they contain excessive 
amounts of fat; ({B) they can be sold for higher prices; 
{c) they make the roast too large: (D} they make the 
roast difficult to carve. , 


When it becomes necessary to Slice a shoulder roll, the 
meat cutter should start from the leaner end because 

{A) it is easier to slice than the neck end; (B) the 
lack of fat causes greater shrinkage; (C) it can be sold 
at a greater profit; (D) the method used for tying 
makes it necessary. 


The most common cause of juice seepage from rolled 
shoulders is (A) excess fat on the inside of the roll; 
(B) tying the strings too loosely; (C) failure to keep 
the meat at the proper refrigerated temperature; (D) 
keeping the meat in the display case for an excessive 
period of time. 


Listing 


List the items called for in each of the following. 


Select your answers carefully. 


1. List the five grades of spring lamb. 


(A) 
(B) 
(c} 


(D) 
(E) 


71 


2. List the retail cuts found in a wholesale lamb shoulder cut that 
also contains the shank and breast. 


(A) (Z) 
(B) Os 
(c) (K) 
(D) (L) : 
(E) (M) 
(F) (N) 
(G) (0) 
(H) _ (P) 


3. List the four methods or styles of cutting the retail leg of 
lamb. 


(A) (c) 
(B) _ (D) 


4, List the variety meats available in the lamb carcass, 
(A) (D) 
(By s s “(E) 
(CC) CF) 
5. In reference to the process of breaking a lamb carcass into whole~ 
sale and retail cuts, the meat cutter should be aware of the two 
general observations made by the Lamb Division of the American 
Sheep Producers Council. These are: 
(A) 
(B) 
6. When the meat cutter breaks the lamb carcass by removing the 
shoulders, breasts and foreshanks as one piece, the result is 
known by different names. These are: 
AP ne I} 
BY) se 
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7. 


10, 


ll. 


List’ the steps for removing the legs from the lamb carcass. 
(A) 
(B) 
(c) 
(D) 


The amount of meat to be left covering the sirloin bone when 


removing the leg will follow one of three general practices. 
These are: 


(A) 
(B) 


(c) 


The sirloin slices removed from the end of a leg of lamb are 
known by various names throughout the country. List the more 
popular names for these slices. 


(A) (E) 
AB) oa CR) 
(c) (G) 
(DYCK) 


List the advantages of a boneless leg as a sales item for the 
home food-freezer trade. 


(a) 


(B) 
(c) 


The lamb shoulder yields a variety of retail cuts. List the 
common types of cuts from a lamb shoulder. 


(A) —“—‘“CSsS™SCSCSCSCéC*Y 
(By) ————C—CSCiéGDV’YOY 
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12. List the various causes for the excessive seepage of juices from 
a rolled shoulder, 


(A) 
(B) 
(c) 
(D) 
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Assignment Covering 
Sheet No. 10 Units 111-117 


PREPARING POULTRY FOR THE RETAIL, MARKET 


Poultry is generally considered to include all domestic birds 
which have been grown for either eating purposes, egg supply or ex- 
hibition. The most common of these birds, used for meat purposes, 
include chickens, turkeys, ducks, geese, and guineas. Of these 


various types of paultry used for meat consumption, chicken is by far 
the most popular. 


When buying poultry to be used for retail sale the meat cutter 
must consider four factors which will affect the price and the method 
used to prepare the cuts. These are: (1) the kind or breed; (2) the 
class; (3) the grade; and (4) the market style of processing. 


In this unit you will have an opportunity to become familiar 
with the grades and classes of dressed poultry and the various methods 
used to process the poultry for retail sale. 
Assignment: 

1. Read the references listed below, 

2. Answer the questions below and turn in this assignment 

by ‘ 

References: 


A. Ziegler, The Meat We Eat, pp. 203-226 
D. NARGUS, Self-Service Meats, pm. 103-108. 


Questions: 

True-False 
Directions: The following statements are either true cr false, If 
the statement is true, draw a circle around the letter “TT.” If it 
is false, draw a circle around the letter “F.* 


¢ F #1. Broiler chickens are smaller than fryers. 


T F 2. The use of poultry for meat depends to a great extant 
upon the breed. 


T F 3. When the turkey's skin becomes bluish in color it is 
ready to be taken off feed and processed as a meat product. 


T F 4. The most widely used anc. approved method of bleeding 
poultry is to cut the throat inside the bird‘s mouth. 


T F 5. The use of the debraining method to kill the bird makes 
dry picking easier. 


ceed 


evul 
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6. Dry picking is the most widely used method of removing the 
feathers from the bird. 


7. A blood or feather dressed carcass contains all of the 
inner organs or entrails. 


8. Special sanitized cord is used to truss up the dressed 
bird. 


9. The average family finds the hen turkeys better suited 
for roasting than tom turkeys. 


10, The practice of quartering or halving a large turkey is 
' not recommended under any circumstances. 


ll. It is very difficult to dry pick waterfowl, 


12. The process of dressing guineas is very similar to that 
used for dressing chickens. 


13. The weights of dressed guinea and pheasant carcasses will 
be very similar. 


14. In order to be assigned a U. S. Grade and tagged, a 
turkey caxcass must have an internal temperature of at 
least 36° F, 


15. Turkey carcasses which show bad effects from being frozen 
can not be graded higher than Grade A. 


16. The sale of large tom turkeys to the housewife may be 
increased by dividing and selling the carcass as individual 
pieces. 


17. Boned and rolled turkey roasts are tied in a manner 
similar to a boneless cut of beef or pork. 


Completion 


Directions: Fiil in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


l. 


All poultry products moved in interstate or foreign commerce, 
or in major consuming areas, have been Federally inspected 
since the passage of legislation in the year 3 

Chicken fryers will weigh from to pounds. 
Heavy capons will weigh over pounds. 


Green ducks and geese are about months old. 


Chickens should be kept off feed from to hours 
before killing. 


* 
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10. 


An instrument used to sever heads, necks or shanks is known as 
a shears. 


One of the most successful methods used to remove pin feathers, 
hair, and scale from the carcass is picking, 


To remove the entrails from a broiler, the meat cutter may make 
the first cut on either side of the bone. 


The greatest sale of tom turkeys for roasting is to the 
and trade. 


Because Of the tight feather cover on waterfowl, the recommended 
process for removing the feathers is to them. 


Multiple-Cchoice 


Directions: In the space at the left of each statement, write the 


letter of the item which will provide the correct answer to complete 
the statement, 


1. One of the primary reasons that the prices and demands for 
poultry remain rather steady throughout the year is 
(A) the greater number of farmers raising poultry for meat 
sale; (B) the successful use of freezer storage: (C) 
improved methods of dressing peultry; (D) the public 
acceptance of poultry as a meat product. 


2. A poultry carcass with a high blood content may result 
from (A) the type of feed provided; (B) the withholding 
of water for a day or longer prior to slaughter: (Cc) 
allowing the bird to become over-heated prior to slaughter; 
(D) the method used to kill the bird. 


3. Hot scalding to remove feathers is not used on birds to 
be sold because (A) it is a slow, expensive process; 
(B) the feathers can not be reclaimed for sale as a 
by-product; (C) it destroys the natural bloom of the 
carcass; (D) all of the preceding. 


4. The method now used rather universally in large poultry 
packing plants for removing the feathers from the birds 
is (A): dry picking; (8B) hard scalding: (C) hot scalding; 
(D) slack scalding. 


5. One of the meatiest birds, in terms of the rstio of 
meat to bones, used for human consumption is the (A) 
chicken; (B) turkey: (C) duck; (D) guinee:; 

(E) pheasant. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. 


List the various classes of chickens. 
OP) on ey. 2) 
By go ns ., “(T 
RY ia! 
(D) (K) 
(E) (L) 
(F) | (M) 
(G) 


List the various classes of turkeys. 


(A) (D) 
(B) (E) 
(c) 


List the various classes of ducks and geese. 
eee, AC, 
(B) (D) 


Beginning with the step after rough picking, list the steps in 
the wax picking process. 


(A) 
(B) 
(c) 
(D) 
(E) 
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6. 


7. 


List the steps to be followed in preparing a full dressed 
carcass, 


(A) 
(B) 
(c) 
(D) 
(E) 
(F) 


(G) 


(8) 


List the individual parts of a cut-up chicken in the order of 
their monetary value, 


(A) isi) tsC(*?) 
CB) oc 3 a , AD) EE) 


List in order, highest first, the U. S. Standard Grades for 
chickens and turkeys. 


(ay (BP) NL (CY) Ls) 
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Assignment Covering 
Sheet No, 11 Units 118-133 


PREPARING FISH AND SHELLFISH 


Fish and shellfish are delicately flavored, have high food value 
and are adaptable to a variety of cooking methods. They are available 
fresh, frozen, and in some cases, cured. The fresh products can be 
displayed attractively in refrigerated cabinets with ice. The frozen 
products must be displayed and maintained in a frozen condition. 


These meats are highly perishable and so need very careful hand- 
ling from the time they are caught until they are prepared for eating 
by the customer. The first principle in the fish section is freshness 
and this calls for frequent inspection and close quality control. 


Although the retail meat cutter may have few opportunities to 


process fish products for sale, he should be familiar with the 
techniques, 


Customers are probably less familiar with cooking methods for 
fish than they are of other meats. This is probably more true of 
interior areas than coastal. In either case the retail meat cutter 
should become as much of an expert on fish cookery as he is of other 
meats, Being able to answer customer's questions makes sales and 
repsat sales. 


in this unit you will have an opportunity to become familiar 
with some of the techniques of dressing and cutting fish, the market 
forms of fish and shellfish, their food values, handling methods, and 
cooking procedures. 


Assignment: 
1. Read the references listed below. 


2. Answer the questions below and turn in this assignment 
by 


References: 


G. U. S&S. Dept. of Interior, Basic Fish Cookery, pp. 1725 
I. Information Sheet No. 2 


Questions: 

True-False 
Directions: The following statements are either true or false, If 
the statement is true, draw a circle around the letter "T," If it 
is false, draw a circle around the letter "F." 


T F $1. The proteins found in fish are not easily digested. 


TT F 2. The mineral content of fish is simiZzar to that of beef. 
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17. 


21. 


22. 


A pound of salmon will contain the same amount of carhbo- 
hydrates as does a pound of beef or poultry. 


Salmon is a better source of Vitamin A than is beef. 


Drawn and whole fish may be cooked with or without the 
head, tail, and fins being removed. 


The cut for a fillet is made perpendicular with the 
backbone, 


The butterfly fillet is more common in the retail market 
than is the single fillet. 


Fish sticks may be made by cutting either parallel or 
perpendicular to the backbone. 


Lake trout and catfish are both classified as fat fish. 


The main market area for yellow perch includes only the 
states bordering the Great Lakes, 


Shellfish are classified as lean fish. 


Fresh fish of most varieties are abundant throughout 
the year. 


The gills of fresh fish will be bluish-green in color. 
If the retail meat department receives a shipment of 
frozen fish which has thawed during shipment, it should 
be refrozen immediately. 


Frozen fish must always be thawed before being placed 
in the container for cooking. 


Scaling of fish is more easily done if the fish is wet. 
When filleting, the rib bones are removed with the fillet. 


When skinning a fillet, the fillet is placed on the cutting 
board with the skin side down. 


Both fat and lean fish are considered suitable for frying. 


The oxidation of fish can be retarded by sealing the meat 
from contact with the air. 


The action of enzymes on fish products can be controlled 
by Sanitary handling practices and low storage temperatures. 


Finely crushed ice is better for packing fresh fish than 
large pieces of ice. 
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23. The ice glazing on some frozen fish products is done by 
dipping the procuct into cold water after it has been 
frozen. 


24. Frozen fish are inferior to fresh fish in both flavor and 
food vaiue. 


23. A strong fishy odor is characteristic of top quality fro- 
zen fish. 


26. The larger the shrimp the hicher will be its selling price 
per pound. 


27. The size of the oyster will determine the quality but not 
the selling price. 


28. Lobster meat will have a clear whitish color. 


29. Fresh shellfish can be kept at room temperature for several 
hours withcut affecting its quality or whclesomeness. 


30, Thawing procedures for frozen shellfish are the same as 
for frozen fish. 


Completion 


Directions: Fill in the blank{s) in each stutement with the word(s) 
required to complete the sentence correctly. 


1. 


There are approximately _. varieties of fish sold in 
the United States, but the average consumer is familiar with 
only about different species. 


A pound of canned salmon will contain about calories. 


By weight, the fat content of fish will vary from to 
per cent. 


Before the whole or round fish can be cooked it must be 
and ee 

Fish steaks may be cut from the larger sizes of 

fish, 


The largest bone in a fish steak will probably be a cross section 
of the bone. 


Fish sticks are cut from either or 
portions of the fish, 


The market range of round haddock is irom to 
pounds. 


yess ie a vas 


il. 


12. 


13. 


14, 


L5. 


16. 


17. 


18. 


19. 


20, 


21. 


22. 


23% 


24. 


25.6 


26. 


The main market area for shrimp is the 


e 


The average edible serving of fish per person will be about 
to pound. 


The preferred method of thawing trozen fish is in an atmosphere 
ranging from to degrees F, 


One of the most frequent causes of fish cooking failures is 


After fried or deep fat fried fish have been cooked, they should 
be allowed to drain by placing them on paper. 


When properly cooked, the flesh of fish will 
easily when tested with a fork. 


If the quality and wholesomeness of either fresh or frozen fish 
is to be maintained it must be kept under constant 


The preferred temperature for preserving the wholesomeness of 
fresh fish is to degrees F. 


Frozen fish products placed in storage without a moisture-vapor- 
proof covering will deteriorate because of a gradual loss of 


If purchased in the shell, the shellfish must be 
or the meat must be in the shell. 


Shellfish marketed as cooked meat is per cent edible. 


When cooked, the shells and meat of shrimp will turn a 
tint. 


Shucked oysters will be in color and have a 
liquid, 


High quality, wholesome oysters will have a pH factor of 


When cooked in the shell, crabs and lobsters will be 
in color. . ; 


Thawed frozen scallops and fresh scallops will have a 
odor. 


The most common crab specie on the market is the 
crab, 


Fresh shellfish should be stored in a temperature near 
degrees F, 


2 @iieht 


Directions: 


1, 


ll. 


Multiple-Choice 


In the space at the left of cach statement, write the 


letter of the item which will provide the correct answer to complete 
the statement, 


The mineral needed by the body and which is found in 
greater amounts in fish than in beef is (A) iron; 
(B) copper: (C) magnesium; (D) iodine. 


An average sexving of salmon or mackeral will supply 
the body with the daily requirement of Vitamin (A) A; 
(B) B; (Cc) Cc? (D) D. 


Fish marketed with only the entrials removed are known 
as ‘A) shucked; (B) dressed; (C) drawn; (D) carcass; 
fish. 


Fins should never be removed by cutting or shearing them 
flush with the skin surface because (A) the root bones 
are left in the meat; (B) excessive bleeding will 
occur; (C) the bones are very hard and will dull the 
blade; (D) 1+ is difficult to do a smooth job. 


When filleting, the first cut is made from (A) the 

tail to the head and along the belly: (B) the tail to 
the head and along the backbone; (C) from the head to 
the tail and along the belly; (D) from the head to the 
tail and along the backbone. 


Which one of the following is not a preferred method of 
cooking fat fish? (A) planking; (B) steaming; 
(C) baking; (D) broiling. 


The result of oxidation can be detected on fish by the 
appearance of (A) fungus growth; (B) greenish mold 
growth; (C) yellow discoleration: (D) a shrunken, 
@ried-out surface. 


The best preservative for fresh fish is (A) salt; 
(B) ice; (C) sugar; (D) warm water. 


Top quality frozen round or dressed fish are usually 
protected from the air by being covered with (A) salt: 
(B) moisture-vapor-pronof wrapping film; (C) a glaze of 
ice; (D) heavy waxed paper. 


When the shellfish meat has been removed from the shell 
and marketed in this form, it is referred to as being 
(A) drawn; {(B) headless; (C) dressed: (D) shucked. 


The edible portion of shrimp is its (A) tail; ‘(B) legs; 
(C) claws: (D) head. 
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12. “Green shrimp" refers to (A) any uncooked shrimp; 
{(B) the color of the shell; (C) the wrapping material 
used; (D) very small young shrimp. 


13. When a live lobster is picked up, the tail will (A) curl 
ever the top of the body: (B) curl under the body; 
(Cc) hang down from the body; (D) extend straight up 
from the body. 


14, Soft crabs are (A) king; (B) rock; (c) dungeness; 
(D) blue; crabs which have lost their hard shell. 


15. Scallop meat consists of (A) the legs: (B) the back 


muscle; (C) the muscle that closes the shell; 
(D) the muscle of the claw. 


Listing 


Directions: List the items called for in each of the folloving. 
Select your answers carefully. 


1. 


26 


3. 


The best Known market forms of fish are: 


(A) _ (EF) 
(B) oF) 
(GC). = « (6) 


(D) 

List the species of fish included in the shellfish group. 
CY ee, NS. NE es 
ABD poe DY (F) 


List the amount of fish required for the following market forms 
to yield one average serving. 


whole-~ (A) 
aveeeed2< (B) 
sticks-- (c) 
fillets-~ (D) 


steaks-- (E) 


Se 


65 


List the steps involved after scaling to prepare a dressed fish. 
(A) (E) 
(By oa : EF) 
(c) 
(D) 


List the three main causes for the brea:sdown in quality of 
fishery products. 


(A) 
(B) 
List two methods used to retard the action of oxidation. 
(A) 
(B) 


The market forms for shellfish include: 


Cee |S) ae ee ee Seite 


(c)} 


(Ago EY LCE) 
(By) (D) 


List the four species of crabs on the market and the general 
areas from which they are obtained. 


Specie Production area 
(A) 
(B) 
(Cc) 
(D) 
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information 
Sheet No. 2 


FRESH AND FROZEN FISH* 


Fish, being a perishable commodity, should be kept wnder refrig~- 
eration at all times. Only in this way can the quality of fresh 
or frozen fish be maintained. The three primary causes of breakdown 
in quality of fishery products are (1) bacterial action, (2) oxidation 
of the oil or fat in the flesh, and (3) enzymic action in the flesh. 


gacterial action contaminates fishery products when there is 
poor sanitatioi. in handling and high temperature after the fish 
have been removed from the water. It is almost entirely arrested 
when fish are frozen and stored at very low temperatures. It can 
be considered practically eliminated as long as the fish are kept 
in this condition. 


Oxidation of the oil or fat can cause spoilage of frozen fish 
even in cold-storage rooms of low temperature. Oxidation is indicated 
by a yellow discoloration on the surface of the skin or on the flesh 
in areas exposed to the air. This action is greatly retarded when 
the fish are properly glazed with a thin coating of ice, or are 
covered with any of several moisture-vapor-proof wrappings available. 


Enzymes responsible for the third type of spoilage are sub- 
stances in the Flesh which build up and tear down the body tissues 
during the normal life processes. These reactions are common to 
all forms of animal life and are automatically controlled as long as 
life is maintained, Although the temperature at which fish are stored 
has a definite effect on the speed of the digestive reaction of the 
enzymes after death, the enzymic action cannot be stopped completely 
during handling and storage. Under good storage conditions, oOMaver: 
the action has no important effect on quality. 


Handling and Storing Fresh Fish 


Fresh fish should be kept constantly below 40 degrees F., and 
preferably at 31 or 32 degrees F. to insure maximum storage life. 
Ice is the best preservative yet devised for keeping fresh fish, since 
it not only holds the temperature but also keeps the surface of the 
fish moist and in good condition, 


Shipments of fresh fish should be examined immediately upon 
receipt for signs of spoilage and body damage. They should be packed 
in ice for delivery, and should be well iced when received, Finely 


*Adapted with permission from Fresh and Frozen Fish Buying 
Manua., Circular No. 20, United States Department of the Interior, 
Superintendent of Documents, U. S. Government Printing Office, 
Washington 25, D.C. 
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crushed ice is preferable to large pieces, as it does not bruise the 
fish. Fish packed in orderly arrangement hold theix natural. shape 
longer and better. Rough handling should be avoided, since bruises 
and punctures of the fiesh induce and hasten breakdown in quality. 


Handling and Storing Frozen Fish 


Frozen fish should be kept solidly frozen until ready for use, 
Do not ref.ceeze fish that have been thawed. Maximum sterage life 
can be obtained by maintaining a temperature of zero degrees F., 
or below, and by providing adequate moisture-vapor-proof wrapping 
or glazing. In commercial practice, frozen whole fish, and some~ 
times dressed fish, are coated with a layer of ice by dipping in cola 
water after freezing. If fish are placed directiy in the refrigerated 
space without suitable protective treatment, undesixabie changes will 
take place during cold storage: a gradual loss cf moisture will occur 
until the fish are shrunken and dried; this dehydration not only 
causes an unsightly appearance and alteration in texture, but also 
results in loss in weight and flavor. 


Buying Frozen Fish 


Frozen varieties are usually packed during seasons of abundance 
at reasonable prices, and now are available the year around in prac- 
tically all sections of the country. Since frozen fish are the equal 
of fresh fish in appearance, flavor, and food value, the two forms 
may be used interchangeably, 


Frozen fish of good quality have the following characteristics: 


l. Flesh: Should be solidly frozen when bought. Virtually 
all deterioration in quality is prevented when fish is 
properly held in the frozen state, Unless care is taken, 
frozen fish thawed an@ refrozgen is poorer in quality. 

There should be no discoloration, or brownish tinge in the 
flesh. 

2. Odor: Frozen fish should have little or no odor. A strong 
fishy odor means Boor quality. 

3. Wrapping: Most frozen fillets and steaks are wrapped either 
individually or in packages of various weights. The 
wrapping should be of moisture-vapor-proof material. There 
should be little or no air space between the fish and the 
wrapping. 

4, Glazing: Whole fish frozen in the round or dressed forms 
are usually not wrapped, but covered with a glaze of ice to 
protect them from drying out, or from “freezer burn." This 
giaze should be on these forms of frozen fish when bought. 


Buying Sheilfish 


Shellfish are marketed in many different forms. Some are 
marketed alive, and other forms, depending on the variety, include 
cooked whole in the shell, fresh meat ({shucked), headless, and 
cooked meat. 
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in shell: Shellfish, such as hard and soft blue crabs, lobsters, 
clams, and oysters should be alive if bought fresh in the shell. 
Crabs and lobsters may alse be cooked in the shell. 


Shucked: Clam, oyster, and scallop meats may be bought free 
of the shell, commonly known as shucked. In this form the portion 
1s 100 per cent edible, 


Headless: Only the tail part of oe is commonly marketed. 
Spiny-lobster tails are also a common market form. About 85 
per cent is edible. 


Cooked meat: The edible portion is picked from the cooked 
sheilfish, and crab, shrimp, and lobster meat is marketed in this 
way. Cooked meat is perishable, although packaged in containers, 
Since it is not further processed by heat. It is 100 per cent edible. 


‘ Market forms of some of the most important species are described 
ere. 
Shrimp: Shrimp is sold in the following forms: 
1. Fresh, whole (heads on). 
2e Fresh or frozen, headless, but with shells on. 
3. Fresh or frozen cooked, generaily peeled {shells removed) 
and cleaned, 
4, Frozen, breaded with a coating of crumbs or cornmeal after 
being peeled and cleaned. 


Fresh shrimp have a mild odor, and the meat is firm in texture. 
The color of the shell-may be grayish green, pinkish tan, or light 
pink. When cooked, the shells turn red, and the meat takes on a sim- 
ilar attractive reddish tint, with possibly some dark~-red spots. 
When shrimp are sold as “green shrimp," this does not refer to the 
color or species, but is a term used in the trade to describe shrimp 
that have not been cooked. Shrimp are usually sold on a size basis, 
with the larger sizes bringing the higher prices. 


_ €lams_and Oysters -- Clams and oysters in the shell should be 
alive--the shells should close tight when tapped gently. 


Shucked oysters should b3 plump and should have a natural 
creamy color and clear liquid. If in the original package or can, 
there should be not more than 10 per cent of liquid (by weight). 
Oysters with an excess amount of liquor should be avoided, as this 
indicat s that they have been improperly handled. Excessive water 
results’ in bloating of the oyster meat, and partial loss of flavor 
and food value. For purchasers who use a chemicai test for freshness, 
the pH should be at Least 6.0. 


Oysters are sold on a size basis. The price differential between 
the various sizes does not reflect their quality. The sizes generally 
adopted by dealers oo to the Government classifications and 
specifications. 
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Crabs and Lobsters -- When bought alive, crabs, lobsters, and 
spiny lobsters should show movement of the legs. The “tail" of live 
lobsters curls under the body and does not hang down when the lobster 
ls picked up. 


Spiny-lobster or rock-lohster tails, forzen, should have meat 
of clear whitish color. There are several kinds on the market. 
Those from Florida, Cuba, and the Bahamas have a smooth, brownish- 
green shell, with white spots; those from South Africa, Australia, 
and New Zealand have a rough shell with the color varying from dark 
maroon to brown; those from Southern California and the west coast 
Of Mexico are smooth and yellow green. As is true with other frozen 
fish and shellfish, frozen lobster tails should be hard~frozen when 
bought and should have no odor. 


Crabs and lobsters, cooked, should be bright red and should have 
no disagreeable odor. By lifting slightly the lid under the body 
section of crabs it is possible to smell any strong, disagreeable 
odor very easily. 


Crab meat, cooked, is marketed from four varieties of crabs: 


l. Blue crabs: The meat from blue crabs is packed as-- 
Lump meat--whole Jumps of white meat from the large body 
muscles that Operate the swimming legs. 
Flake meat~-small pieces of white meat from the body. 
Flake and lump-~a combination of the first two kinds. 
Claw meat--brownish-tinted meat from the claws. 


The blue crab is found along the Atlantic and Gulf Coasts and 
accounts for about three-fourths of all crabs marketed in the 
United States, 


2. Rock crabs: Crab meat from the New England rock crab is 
Marketed in oniy one grade, and is brownish in color. 


3. Oungeness crabs: Crab meat from the Dungeness crabs of the 
Pacific coast includes that from both the body and the claws. 
The claw, or leg, meat is reddish; the body meat is white. 


4, King crabs: Crab meat from the king crabs of Alaska is 
taken mostiy from the legs, then frozen and packed. The 
entire leg sections, cooked and frozen, are also marketed. 


Soft crabs are Atlantic~-coast blue crabs that have shed their 
Old, hard shells. They should be alive when bought fresh. They are 
also obtainable frozen, 


Scallops -~ Scallop meats consist of only the muscle that cioses 
the shell of the sea scallop or the bay scallop. The meat of the 
large sea scallop is white; the meat of the smaller bay scallop is 
creamy white, light tan, or pinkish. Fresh scallops, and frozen 
scallops when thawed, should have a sweetish odor. When bought in 
packages, they should be practically free of liquid. 
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Handling and Storing Shellfish 


When storing fresh shellfish, the temperature should be main- 
tained near 32 degrees F, A few degrees higher can cause a consi- 
derable loss in quality in a few hours, Shellfish meats, either fresh 
or cooked, should not be exposed to bacterial contamination. 


Frozen shellfish should receive the same care as that given 
frozen fish. Thawing methods for frozen shellfish are the same as 
those for frozen fish. 
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Assignment Fe Covering 
Sheet No. 12 Units 134-138 


PREPARING GROUND AND READY-TO-SERVE MEATS 


One of the first responsibilities a new meat cutter may be given 
in the meat department is to grind or slice meat products, wrap them, 
and stock the self-service display. Being knowledgeable about the 
processes, types of sausages, and care Of these products will get 
the new meat cutter off to a good start with his employer. 


The ground and ready-to-serve meats are an important part of 
the profits in the meat department. The extent of this profit will 
depend in part upon the meat cutters understanding of the products, 
his observation of customer needs, and suggestions he may make to 
increase these profits. 


In this unit you will have an opportunity to gain some back- 
ground information on the development of sausages, learn about the 
various types of sausage products and their composition, and become 


acquainted with some techniques for preparing and displaying these 
meat products. 


Assignment: 


1. Read the references listed below. 
2. Answer the questions below and turn in this assignment 
by 


References: 


A. Ziegler, The Meat We Eat, pp. 307-329. 

B. Bull, Meat for the Table, pp. 178-183. 

C. American Sheep Producers, Lamb Cutting and Merchandising 
Manual, Chapter 11. 

D. NARGUS, Self-Service Meats, pp. 96-102. 


Ouestions: 

True-False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 


false, draw a circle around the letter "F," 


T F 1. Cold cuts or luncheon meats are not considered to be 
sausage. 


fT F 2. ‘The processing of meats into sausages has been developed 
within recent years. 


7, F 3. The Federal government does not permit the use of harmless 
dyes for the coloring of sausage casings. 


Nia lela totaal EDA at Sahin Mini he eek b: Sectranetit 


4. Casings used for sausages are classified as either natural 
or artificial. 


T F 5. According to Bull, the most popular type of fresh sausage 
is hamburger. 


ee ed 


T F 6, Weiners must be cooked before they are eaten, 
. T F 7. Dry sausages have very poor keeping qualities, 


T F 8. All meat loaves are cooked during the process of manu- 
facture, : 


Summer sausage (Wisconsin style) is predominatily beef 
which has been cooked but not smoked. - 
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T F 10. Country style, fresh pork sausage is an ali-pork product. 


T F ll. Natural casings for sausages may be made from the small 
and large intestines of hogs, sheep, and cattle. 


1 Tf F 12. When beef and pork are to be combined into a sausage 
| product, they should be ground separately. 


T F 13. The terms “frankfurters" and "“weiners" refer to the same 
type of meat product. 


T F 14. Scrapple is a combination of various meats, cereals and 
seasonirg. 


T F 15. In most cases, dry and semi-dry sausages must be cocked 
before being eaten. 


3 f F 16. Semi-dry sausages should be stored in a humid place with 
Ei an even temperature below 50 degrees F. 


T F 17. Caserta Peperoni is a fancy sausage originating in Italy. 
T F 18. Nearly all salami sausages contain garlic. 


T F 19. There are over twenty different varieties of salami on 
the market. 


T F 20. Tripe is made only from the stomachs of cattle. 


# T F 21. Chitterlings are the cleaned and cooked intestines of 
swine. 
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T F 22. Head cheese, liver pudding, and blood pudding ere consi- 
dered to be sausage. 


¢ F 23. Because of the cost of lamb cuts, the meat used for 
ground lamb should come from those cuts which have not 
sold and have lost their fresh appearance. 
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24. Grinding lamb a second time will make it more tender and 
improve its appearance, 


25. Ground lamb sells best when made into one pound packages. 


26. Ground lamb for meat loaves will sell best during 70ol 
weather. 


27. It is not advisable to display two grades of ground lamb 
because only the cheaper grade wiil sell. 


28. When used alone, the breasts are the best source of 
meat for ground lamb. 


29. The presence of some fat in ground lamb will improve its 
flavor and greatly reduce shrinkage when cooked. 


30. Semi-moisture proof film should be used for wrapping 
ready~-co-serve meats. 


31. It is a good practice to wrap ready-to-serve meats in 
packages containing various numbers of slices. 


32. When not on display, packaged luncheor meats should be 
stored in a dark place or covered with an opaque material. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


i. 


2. 


The meat industry considers sausage to be any or 
meat. 


The Latin word “salsus", from which the term sausage is derived, 
means s 


The German term for sausage is ° 


Cereal and flour, which are added to sausages, are added for 
or holaing purposes. 


Crackers may be added to the sausage mixture in the process 
of manufacture to hoid the mixture together, improve the 
» and absorb ° 


When a part of the digestive tract from hogs, cattle or sheep 
is used as casings for sausages, the casing is classified as 


The type of casing which is not edible and must be removed 
from the sausage is known as ° 


The most -popular cooked sausage is the ‘ 
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9. Another term sometimes used to designate dry sausages is 
sausages. 


~ 
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Sausages prepared according to the rules and regulations of 
the Jewish faith are referred to as sausages. 


ll. The consumption of sausage in the United States constitutes 
about one out of every pounds of meat produced. 


12. In the production of luncheon meats the product may or may 
: not be smoked but it will always be 


oe | 13. A 200-pound, dressed hog carcass which is ground into sausage 
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will yield about pounds of sausage, 
pounds of fat and pounds of bone. 
ei 14. Shaved ice is added to the sausage mixture in the silent cutter 
Se for the purposes of adding moisture and reducing e 
15. The original wiener was made from a combination of ; 
i and pork. i 
= 
16. The major meat item found in braunschweiger is pork e : 


17. Cervalet -is the name of a semi-dry sausage originating in the 
country of 


18. Salami is characterized by its chop and 
fiavor. 
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19. Two methods of promoting lamb patties is to sell them by the 


pound and at prices. 

% 20. Ground lamb which is too lean will be when cooked. 

§ 21. Twisting the ends of the film used to wrap luncheon meats, 

: rather than heat-sealing them, is referred to as - E 
wrapping. 


-: 22. The problem of discoloration of luncheon meats can be reduced 
‘ by the use of packaging. 


Multiple~-Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


1. The original reason for producing sausage was to (A) 
make a more economical meat product; (B) utilize the 
unmarketable meat scraps; (C) preserve fresh meat; 
(D) reduce storage space required for meat cuts. 


il. 


12. 
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Spices are added to the chopped or ground meat for the 

purpose of (A) adding flavor; (B) preserving the meat; 
(C) adding color to the product; (D) counteracting the 
acids generated by the meats, 


Which one of the following is not one of the main 
classes of sausages? {A) fresh; (B) cooked; (C) dry; 
(D) smoked. 


The meats most commonly used in the making of weiners 
are (A) pork and lamb; (B) pork and beef; (C) beef 
and lamb; (D) beef and veal. 


Kosher sausages will contain no (A) beef: (B) pork; 
(Cc) lamb; (D) fish. 


The production of sausage products is of such quantity 
as to provide each person in the United States with 
approximately (A) 13.5; (B) 21: (Cc) 28.5: (D) 43.2 pounds. 


Most of the dry and semi-dry sausages originated in 
Europe and their names are derived from (A) the method 
used to wrap them; (B) the family name of the originator; 
(C) the seasoning which is used most predominately; 

(D} the town in which they originated. 


Storing fancy sausages under temperatures which vary 
greatly will result in (A) loss of flavor and color; 
(B) sweating and mold formation; (C) a loss of juices 
and shrinkage; (D) the proper aging cf the product. 


Goteborg sausage was named after the town of Goteborg 
in {A) Germany; (B) Austria; (C) Italy: (D) Sweden, 


The principal meat used in salami is (A) beef: (B) veal; 
(Cc) pork: (D) mutton. 


One of the major disadvantages of shingling slices of 
ready-to serve meat when wrapping is (A) the extra time 
required; (B) that a larger package is required; 

(C) that a greater cut surface is exposed to the light; 
(D) the tendency for the edges to cur. 


One of the major problems the retail meat cutter encounters 
with self-service luncheon meat products is (A) keepinj 
the packages at a constant temperature; (B) discolora- 
tion of the meat because of exposure to light; (C) 
breakage of wrapping because of excessive customer 
handling; (D) providing a variety of products to meat 
customer demands. 
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Directions: List the items cailed for in each of the following. 
Select your answers carefully. 


1. 


26 


fs 
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List the types of meats commonly used in the making of sausage. 
(A) (Cc) 
(B) 


i ne” AD) 


List the non-meat "binders' used in the manufacture of sausages. 


(Ay) _ (8) 
(By) sD) (F) 


In addition to fresh or cured meats, meat loaves may also 
include; 


(Cc) Cs«éCESY 


(B) 


List the types of sausages Ziegler classified as "Domestic 
Sausages." 


ee ¢ +) SC 


(A). _(E) 
(B) (F) 
(Cc) (g) 
(D) (H) 


List the miscellaneous meat itéms which may be used as fillers 
or binders in sausage, 


(A) (F) 
(By) CG) 
0) eg nr te (H) 
(os) 
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G. 


Equipment used in sausage production includes the following: 


(A) (D) 
(B) (E) 


{c) (F) 
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Assignment. .- os 7 Covering 
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PREPARING AND SERVING MEATS 


Not only should the retail meat cutter know how to break down a 
carcass into retail cuts but he should also be somewhat of an expert 
on cooking methods for meats. 


What is the best way to cook porterhouse steak? Can all grades 
of the same type cuts be cooked in the same way? At what temperature 
shouid the oven be set to roast a ten-pound goose? Will aging a 
Good grade beef carcass for three weeks improve its tenderness and 
flavor? What meat cuts are a good source of Vitamin A? These and many 
other questions will be asked by customers, and they ask the meat 
cutter because they expect him te know, 


The introduction of the delicatessen as a part of the retail 
grocery store also makes it imperative that the meat cutter understand 
meat cooking methods. Being able to purchase prepared meats has been 
well accepted by the busy housewife. This aspect of the retail meat 
business may grow rapidly in the next few years, but to do so will 
require individuals who know meat cookery. 


The skills of the meat cuiter may also be called upon to carve 
the turkey or roast at the dinner table. At this task he should be 
as much of an expert as he is at making fresh meat cuts. Developing 
the “art of carving" can be a real asset to the individual. It is an 
art at which few peo,le excell and one which makes a favorable impres- 
sion when skillfully done. 


in this unit you will have an opportunity to become familiar with 
the composition and nutritional values of meat, methods used in meat 
cookery, and meat carving technicues. This unit is not a thorough 
coverage of these aspects, but rather it is hoped that the reading wili 
stimulate further study and skill development. The only way you will 
become proficient in cooking or carving meat is to actually do it. 
Yer don't develop the skill by just reading about it: 


Assignment: 


l. Read the references listed below, 

2. Make a chart of the various meat cuts at your work statiouz; 
the methods used to cook them, the temperatures required, 
and the length of cooking time when appropriate, Become 
familiar with the chart and refer to it when needed. 

(See Reference B, pp. 52-54) It is also suggested that 
you start a card file of recipes for varivus meat dishes, 
sauces, bastings, and stuffings. Become more conscious of 
meat. cooking methods used at home and offer to carve at 
every opportunity. 

3. Answer the questions below and tuzn in this assignment 
by 
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Re ferences: 


A. Ziegler, The Meat We Fat, pp. 248-284, 374-409. 
B. Bull, Meat for the Table, pp. 213-227. 


Questions: 

True-~False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "Tf." ff ait 


is false, draw a circle around tne letter "F." 


T F 1. The heart is classified as en involuntary, striated muscie- 


T F 2. The most tender cuts of meat will contain 4 great amount 
of connective tissue. 


T -F 3- Meats contain all of the essential amino acids needed by 
the human body. | 


T F 4. Pork usually contains a lower percentage of Protein than 
does either beef or lamb. 


T F 5. The digestibility of animal fats is very Low. 
T F 6. In the live animal lactic acid changes to giycogen. 


T F 7. A £at beef carcass will contain less watery than a lean 
carcass. 


T F 8. A high myoglobin content in older beef will result in a 
dark-colored meat. 


T F 9. Aging of meat will reduce its tenderness. 


T F 19. ‘The color cf the lean and fat of a meat cut is a reliable 
method to determine the quality of the cut. 


T F il. A high degree of marbling will generally he associated 
with a highly finished, mature animal. 


T F 12. Liver is one of the best scurces of Vitamin Bs 
T F 13. Meats are the best source of Vitamin C. 


T F 14. When cooking meat on a charcoal grill; tne individual is 
employing the brniding method of cocking. 


T F 15. The dry heat method of cooking meat is recommended for the 
more tender cuts. 


T F 16. The recommended oven temperature for roasting fresh beef, 
veal, or lamb is 200 degrees F. 
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3L. 


Cuts which have net heen boned will require less time per 
pound to cock than beneles: cuts 


Fresh pork should never he oroiled. 


Refreezing meat shoud not be done because it will 
seriously affect the quality of the meat. 


As long aS meat freezing occuxzs below 10° F., the quaiity 
of the weat 15 not materially affected. 


The flavor of fat will be more affected by freezer storage 
than will the lean. 


When preparing ducks or geese for roasting, it is NOT 
necessary to rub the outside surface with a fat prior to 
placing the bixd in the pan. 


When steaming or braising an old bird prior to 


roasting, 
the Jia of the roaster should be removed. 


ee 
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t is recommended that giblets to be used in the stuffing 
©£ @ bird be pre~cooked. 
O16 birds are better suited for broiling than young birds. 


the flavor of an old bird is superior to that of a young 
bird when chey have both been stewed. 


FOr carving purpeses a bird may be placed either on 2%s 
back or side. 


After all is said and done it actvaliv makes no difference 
which way the bird is pointed aS touw-earve the meat. 


One of the most effective ways for a carver te show his 
guests that he is using a sharp knife is to Sharpen it at 
the table. 


The blade of the kniite use 
tnan that used to earve 


Tteaks is shorter 
Fowl. 
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A steel is used fox the turpose of sharpening dui. kaives. 


Verv little pressure. sicuid be applied when steeling a 
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A ls; cf larb is a recormended eut for the amateur carver 
to make his debut. 
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35. The tenderloin portion of the norterhouse steak should be 
placed closest to the carver when carving. 


36. The position of the leg cf lamb on the platter for the pur- 
pose of carving wiil depend upon whether it is a right or 
Zeft leg. 

37. Slices from the thick side of a leg of Lamb are made first. 

3&. The first slices are removed from the leg of lamb for the 
purpose of making a flat surface cn which the roast can 
rest as the leq is carved. 


3°, When carving a pork loin recast the ribs are used as a guide 
for slicing. 


49, Steaks may be carved with the grain kecause their meat 
Livers are more tendex and shorter than those in roasts. 


compietion 


Directions: Pill in the blank(s) in each statement with the word(s) 
reGuired to compiete the sentence correctiv. 
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The breakdown cf proteins through the digestive process results 


in changing them to acids. 

The melting point of fats from vork, beef, and lamb will fall in 
@ Lange from __ to degrees F. 

An exceptionally rich source of iron and phosphorus in a carcass 
is found in the __ meats. 

fhe color pigment in meat is known as ° 


The bright red color cf meat, referred to as “bloom", is the 
resuit of myoglobin changing to oxymyoglobin when exposed to 


meee sd 


“Meat which has turned dazvk after being cut for some time may 
often be brightened by removing a inch slice 
zrom the darkened surface. 


The Lower grades of beef and lamb must be aged for a shorter 
period of time than the higher grades because they generally 
lack sufficient __ ee ee en 


the coLor ef the bone in a meat cut is an indication of the 
ef the animal. 


a rere, 


The degree of marbling in a beef cut is a good indication of 
the Gf the cut. 
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10. 


li. 


12. 


13. 


14. 


is. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


A rich source of Vitamin A is and 

liver. 

The absence of Vitamin By in the diet may cause the nervous 

disease known as ° 

If meat to be roasted is placed in the pan with the fat side up, 

a action will result. 

The “doneness" of a roast can best be determined by using a meat 

A simmer temperature is from to degrees F. 

A medium-adone, broiled, two-inch steak will require ___.s«sto 
minutes cooking time. 


The effect of freezer burn can be partially overcome during cook- 
ing by adding 


When roasting poultry the bird should be turned and basted about 
every minutes. 


The three primary bulk ingredients which are used for bird stuf- 
fing are 


¢ 


e OF 


e 


When carving a bird that is positioned on its side, the first 
portion to be removed is the 


The length of the knife blade fer carving roasts or fowl should 
be about to inches. 


When steeling a blade the strex2 is begun vith TL 


of the blade against the of the sceel. 


When possible, roasts sheulid be carved by cutting 
the grain of the meat. 


The thickasses of the slices crxved from = relic2 rib reast should 


a? 


range f2im7 CG inches. 

The thickness of the slices cerved from a leg of lamb should range 
from 1 2 ene inches. 

Refave ocaruirs slices from « cunterwert oc22t Raa, it should be 
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Multiple-Choice 


Directions: In the space at the left of each stat ment, write the 


letter of the item which will provide the correct answer to complete 
the statement. 


i. 


2. 


4. 


8. 


9. 


10. 


3. 


Visceral muscles are associated with the organs of (A) the 
respiratory system; (B) the intestinal tract; (C) skeletal. 
system; (D) circulatory system. . 


The proteins found in meat that, along with fat, provide 
aroma and flavor to meat and thereby stimulate the flow 
of gastric juices are known as (A) nucleoproteins; 

(B) globulin; (C) albumins; (D) nitrogeneous extractives. 


A large portion of the carbohydrates in the animal body is 
in the (A) pancreas; (B) heart; (C) liver; (D) kidney. 


The retail meat cutter should remember that the MOST 
important aspect of the business is (A) his skill in prepar- 
ing meat cuts; (B) customer satisfaction; (C) the quality 

of the meat; (D) competitive prices. 


One of the primary reasons given for the tenderness of the 
tenderloin muscle is the fact that it (A) contains no bone; 
(B) can be aged more successfully; (C) receives little or 

no exercise; (D) is one of the larger muscles on the carcass. 


The term "gravy cuts" refers to (A) only Choice grade cuts; 
(B) cuts with a high degree of marbling; (C) soft veal cuts; 
(D) low grade cuts. 


One cf the best sources of Vitamin By, thiamine, is (A) beef: 
(3) pork; (C) lamb; (D) fowl. 


The vitamin which is essential for normal bone growth and 
teeth development is (A) Vitamin By; (B) Vitamin C; 
(C) Vitamin D; (D) Vitamin K. 


The method of cooking meat which places the meat in direct 
exposure to the heat source is known as (A) braising; 
(B) roasting; (C) broiling; (D) basting. 


Shrinkage of the meat can be reduced when roasting by 

(A) using a low temperature; {(B) using a high temperature; 
(C) placing a lid on the roasting pan; (D) placing loose 
fat or bacon strips over the meat. 


Another term commonly used for braising is (A) broiling; 
(B) panbroiling: (C) basting; (D) pot roasting. 


When roasting poultry the bird is placed in the roaster 
(A) with the breast up; (B) on its side; (C) with the 
breast down; (D) any of the above may be used. 
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Directions: 


When carving a bird from the standing position and with the 
bird on its back, the legs of the bir@ should point {A) 

(A) toward; (B) away from; (C) to the left of: (D) to the 
right of the carver. 


Which one of the following is NOT considered an advantage 
of carving a bird on its side? (A) It eliminates handling 
the second Wing joint and thigh as separate pieces; 

(B) It makes removal of the drumstick easier: (C) It makes 
the breast easier to carve. 


When used properly, the steel is pointing away from the 
body at about a (A) 30; (B) 45: (C) 60; (D) 90 degree angle. 


Before a standing rib roast is carved, it is recommended 
that ei {A) ribs: (B) cords; (C) backbone: (D) fat be 
reroved. 


When carving a standing rib roast, the cut is made (A) fron 
right to left, always; (B) downward, toward the platter; 
(C) with the grain of the meat and toward the ribs; 

(D) across the grain of the meat and toward the ribs. 


The loin roast of pork is positioned on the carving platter 
with the ribs (A) to the left of: (B) to the right of; 
(C) toward; (D) away from the carver. 


The method used to carve a roast ham is very similar to 

that used to carve a (A) crown roast of lamb: {B) leg of 

lamb; (C) standing rib roast; (D) porterhouse steak. 

The method used to carve a lamb crown roast is very similar 

to that used to carve a (A) standing rib roast; (B) rolled 

rib roast; (C) porterhouse steak: (D) loin reast cf pork. 
Listing 


List the items called for in each of the following. 


Select your answers carefully. 


1. List the glends and organs which are considered variety meats. 
(A) si«‘i(@]TSYSC ~SUNSC“‘t—“‘«i‘éKG*#OY;S 
(B)_—“(:—és«é«‘CEEYSC“‘®{ERHRN§UN§CN@§NEN— ‘a“$RYNNNNNNNNsGWJ 
COD an ee, AB EE 

2. List the percentages of the following elements found in a lean 


muscle. 


Water (c) _ per cent 


(p) per cent 


{A} per cent Fat 


Protein (B) per cent Ash 


Aten aro be 


pentey Cee eT Ree 
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3. List the minerals commonly found in animal meat. 
(A) (5) (Z) 
(8) (F) (J) 
(c) (G) (K) 
(D) _ (8) 


4. In addition to aging, list some materials and methods used to 
tencerize meat. 


Materials Methods 
{A} (D) 
(3) () 
cc) 


5. List the factors which should be considered in judging the quality 
of a meat cut. 


a (A) (C) 
= (B)_ rr —s—SsSSSSSC«iD’YY 
6. The two fundamental methods used to cook meat are by the use of 
(A) (B) 


7. ist the materials which may be used to furnish moisture when 
braising. 


(A) (c) 
(B) (D) 
8. The loss in weight cf cooked meat can be attributed to 
(A) 
8) 
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10. 


il. 


i2. 


List the method of cooking the following meats and the time 
required for the cooking. 


Corned beef | (A) | 

Beef tenderloin (B) 

Beef Swiss steak Oe ee 
Fresh pork ham (D) a 
Pork chops . (E) ee 
Bacon . (F) a 
Lamb chops (1 in.) (G) ae ee ee 
Leg of lamb ea 

Lamb stew (I) 


Rolled veal shoulder (5) 


Veal chops (K) 

The doneness of a roasted bird can be determined by 
(A) 
(B) 
(Cc) 


List in order, the parts to be removed and sliced when carving a 
roast pig. 


(a) (¢) 
(B) (D) 


List the oven temperature and roasting time for the following 


a 


birds. 
Bird Oven Temperature Time 
(degrees F) (Hours) 
4 to 5 lb. chicken (A) occa 


14 to 17 lb. turkey (B) 
5 to 6 lb. duck (c) 


10 to 12 Ib. goose (D) 
18 to 25 lb. turkey (EB) 
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Assignment Covering 
Sheet No. 14 Units 143-149 


REFRIGERATION, CURING, AND STORAGE OF MEATS 


In the past, one of the major problems confronting the meat 
industry was keeping meat over a period of time in a_ condition suite 
able for its use as a food. In earlier days the principal method 
used to preserve meat was to pack in salt and/or submerge in a 
pickling solution various selected portions of the animal carcass, 


Modern methads of meat preservation are far more successful 

than the former, but they do present problems which must be under~- .. 
stood by the meat cutter. With the advent of mechanical refrigera- 
tion, in addition to the improved methods of canning, drying, saiting, 
. pickling, and other methods of curing, the industry has made rapid 
progress. 


In this unit you will have the opportunity to learn the various 
_, Methods. of curing and storing meats; and the precautions which must 
be taken by the retail meat cutter in order to provide the customer 
with a quality product and service. 


_ » Assignment: 


1. Read the references listed below. 

2. Using any type of paper of sufficient size, wrap one of 
your textbooks with a butcher's wrap and another textbook 
with the apothecary or drug store wrap. Refer to your 
text or check with your employer for the procedures, 

3. Answer the questions below and turn in this assignment 
by or 

References: 
A. Ziegler, The Meat We Eat, pp. 141-202. 
B. Bull, Meat for the Table, pp. 168-177, 199-205. 


Questinns: 


True-False 


Directions: The following statements are either true or false. If 


the statement is true, draw_a circle around the letter "Tf," I£ it 


is false, draw a circle araund the letter "F,." 


T F 


ay 


F 


1. 


26 


The early explorers from Europe introduced the dried 
meat called "jerky" to the Indians in the new world. 


The dry salting process for preserving meats was first 
used about 1500 A, D. 


aS 


a lb ao 2a aed 


? F 
? F 
T F 
T F 
T #F 
T F 
T F 
— F 
? F 
? F 
T F 
. F 
? F 
’ F 
T F 


ll. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


Getting the curing pickle to the center of the fresh ham 
as quickly as possible greatly reduces the danger of loss 
from spoilage when curing hams. 


One of the advantages of using the artery method of curing 
hams is the uniform flavor which results. 


The tenderness of a ham will deperid upon the type of 
curing pickle used. 


Canadian bacon is made from the sirloin muscle of heavy 
pork. 


Dried beef is usually made from the rounds of thin beef 
animais. , 


A "pH" of 5 indicates the degree of nenerey of a substance. 


“resh meat with a high pH will have aaa color and keeping 
quality. 


Ingredients used in curing mixtures will slow down the 
action of bacteria in meat but will not destroy them 
entirely. 


Long cured hams generally have more “flavor than do 
quick cured hams. ‘ 


The wood from resinous trees is aged in the ‘smoking of 
meats. , 


The temperature in the smokehouse will determine the 
length of time required to smoke meat. 


The outside surface of smoked meat should be trimmed 
before cooking. 


The smoke deposits formed on the smokehouse walls are 
best removed by using z blow torch or similar flame device. 


The flavor of smoked turkey is very similar to that of a 
fresh roasted turkey. 


The keeping quality of cured and smoked turkey is not as 
good as that of cured and smoked pork, 


A satisfactory method for storing smoked meats without 
refrigeration does not appear to be available. 


The growth of mold on untreated smoked meats can be 
retarded by hanging the meat in a dry, well ventilated 
room with a temperature range from 45 to 55 degrees Ff, 
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T EF 20. The tapeworm larva can be destroyed by thorough cooking 
or zero freezing. 


T F 21. Little or no lamb is cured commercially. 
T F 22. During the period from 1955 to 1960 there has been a 


decrease in the number of locker plants in the United 
States, , 


T F 23. Meat juices will freeze solid at 32 degrees F. 


T F 24, Meat that has been aged prior to freezing will have a 
longer storage life than unaged meat. 


T F 25. It is recommended that meat to be frozen and stored for 
some time before being eaten should have the fat trimmed 
close before freezing, 


T F 26. Pork has a longer frozen storage life than beef. 


T F 27. Tests have shown that removing the bones from cuts to be 
frozen and stored will affect the flavor and moistness 
of the meat. 


T F 28. The drug store wrap is the most preferred method to use 
for meats to be frozen and stored. 


T F 29. It is actually considered quite desirable and business- 
like to use "economy" wrapping paper. 


T F 30. Properly prepared and wrapped fresh eggs may be kept at 
zero temperature for as long as one year. 


T F 31. The oxidation of the fats accounts for spoilage of frozen 
fish just as it does in warm blooded animals. 


T F 32. Frozen fish should not be stored with other meats because 
the odor and fish flavor will be absorbed by the other 
Meats, : 


T F 33. Very few states have laws regulating the operation of 
locker plants, 


T F 34, Frozen meats must be thawed before they are cooked. 


T F 35. Frozen meats thawed slowly in the refrigerator will loose 
less juices than those thawed at room temperature. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. "Pemmican", a food prepared by the Indians, was a combination of 
dried - , and 
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12. 


13. 


14, 


15. 


16, 


Lid 


18. 


The practice of preserving meat by salting has beei:.replaced 
by the process of the meat. 


The two primary ingredients of a curing formula are 
and ° 


The addition of sugar to a salt and water brine or pickle makes 
a brine or pickle cure. 


The length of time requi~ed to properly cure a ham will depend 


upon the of the pickle cure and the 
of the ham. 
One of the best methods used to get the curing pickle to the 
center of the ham is by ° 
Beef which has been preserved by the use of salt is known as 
beef. 
The pH of fresh meat will range from to ° 


The pH of fresh meat will depend upon the 
content of the muscle at the time of slaughter. 


The ingredients of the curing pickle for turkey differs from 
that for pork in the used. 


Sliced ham or bacon should not be kept in frozen storage for 
over month(s). 


The pork quality which makes it a good curing meat is its 
content. 


The temperature in a commercial meat cooler is usually held at 
to degrees F. 


tees dams ebb Os Fide es cSt feed bate” Ped chides et- ob h tds tee We. orl 


The practice of renting cold storage lockers to customers for 
the storage of their meats and other items is reported to have 
been started in the year » in the city of 


The fat will oxidize and become rancid more quickly on a beef 
carcass that has been -fed as opposed to being 
-fed e 


Boning the cuts of meat to be placed in frozen storage can 
reduce the space needed by as much as per cent. 


One of the weaknesses of aluminum foil as a wrapping material 
ils its lack of - 


The method of wrapping meats for the freezer which is quick and 
provides a double thickness of paper over the teat is the 
wrap. 


me .. 1 


‘ 


j 
H 
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19, It is recommended that the storage period for frozen meats not 


be over 


months. 


20. Properly wrapped fowl stored at zero temperatures may be kept 


from 


Directions: 


to monuhs. 


Multiple-Choice 


In the space at the left of each statement, write the 


letter of the item which will.provide the correct answer to complete 
the statement. 


1. 


Two popular woods used to smoke meat for preservation 
have been (A) cypress and gum; (8) walnut ard gum; 
(C) walnut and hickory; (D) oak. and hickory. 


The woods used in smoking Virginia Ham ‘Smightfield) 
are (A) oak and hickory; (5B) hickory and apple; 
(C} oak and apple: (D) jumper and beechwood. 


In addition to increasing the salt content of the product, 
prolonged exposure of meat to the sait action will result 
in {A) deterioration of the bone; (B) excessive darken- 
ing of the meat: (C) excessive shrinkage; (D) softening 
Of the fat. 


The meat product most applicable for curing in the 
pressure box process is (A) hams: (B) sausage; 
(C) bacon: (D) liver. 


The process used to cure bacon by the use of numerous 
fine hollow~stemmed neédles to inject the curing pickle 
into the meat is know as (A) injection cure; (B) artery 
cure; (C) immersion cure. 


Since most causes for bacterial contamination of meat 
come from outside sources the best control is (A) pur- 
chasing only Government. graded and inspected meats; 

(B) rigid sanitation practices: (C) to never allow 
customers in she cutting room: (D) to require a health 
certificate from each employee. 


Which of the following materials is not recommended for 
use in smoking meats? (A) cedar wood: {(B) maple wood; 
(C) corn cobs; (D) hickory wood. 


The greatest shrinkage of smoked hams and bacon will take 
Place (A) during the smoking process: (B) one to two 
hours after removal from the smoke house; (Cc) during the 
first week after removal from the smoke house; (D) 
during the first month after removal from the smokehouse. 


The percentage of lean meat which is water will average 
about (A) 10 to 15; (8) 25 to 30; (¢c) 60 to 65; 
(Db) 85 to 90 per cent. 


Li2 


10. Which of the following is not a cause of vitamin loss in 
meats? (A) loss of juices; (B) light: (C} exposure to 
air: {(D) low temperatures. 


ll. An effective means for reducing "freezer burn" of frozen 
meats is (A) to use moisture-proof and air-tight wrapping 
material; {(B) to keep the temperature between zero and 
ten degrees above zero; (C} to freeze the meat slowly 
rather than quick freezing; (D) to never season the 
fresh meat prior to freezing. 


a —__._.._.. 12. One of the primary advantages of using the apothecary 

a method of wrapping freezer meats is that it (A) requires 
less paper; (B) results in a good air seal: (C) is 
quick and easy to make; (D) eliminates juice seepage. 


13. The storage life of frozen meats containing salt, in 
comparison with fresh meats, will be (A) the same; 
(B}) shorter; (C) longer; (D) almost twice as long. 


14. It is recommended that the amount of freezer storage 
space in a home freezer should be about (A) 3 to 5; 
(B) 7 to 9; (C) 12 to 157 {D) 18 to 20 cubic feet 
per person, 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. Meat has been preserved by various methods. List the most 
common methods used. 


ae (a rrr (5 
- (B) (D) 
2. List the functions of sugar as an ingredient in a curing 
formula. 
CF 
(B) 


(c) 
3. List five of the more common methods of curing meats. 

(AY —C«é«(T]SY 

(B) (E) 

(Cc) 


6. 
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In addition to proper sanitation practices, list the facters 
Which promote satisfactory frozen meat results, 


{A} (D) 
(B) _ (8) 
(c) (F) 


List two reasons for trimming the fat from meac that is to be 
frozen and stored for any length of time. 


(A) 
(B) 


List the qualities required of a good wrapping material to 
be used for freezer storage. 


(A) 


(B) 
(z) 


List the general rules to be followed in preparing and wrapping 
meat cuts for freezer storage. 


(A) 


HCE dee alse bet Ake 


Eek ah Linke etm hm ea 


7? 


tee 


ES RTI 
et ee ee we 


: | 
a 
1 


> 


‘l14 


Assignment . ) | . 43 Covering 
Sheet No. 15 Units 150-157 


WHOLESALE PURCHASING, SELLING PRICES AND RECORD KEEPING 


The profit to be realized from the retail’ meat department will 
depend in great part on the individual's ability to purchase the proper 
types and grades of meat at the right prices. This purchase is 
usually made from the wholesale supplier or packer. Larger firms have 


buyers or agents whose duty it is to select and purchase for the depart: 


ment. in the smaller operation the manager must develop the ability 
to buy wisely. 


After the purchase has been made, it must be processed and priced 
to meet competition and yield a profit. The department manager must 
be aware of the factors whict effect pricing and the methods he can 
employ to establish prices. 


The keeping of accurate and current records is a must if the de- 
partment is going to be successful. If efficiently kept the records 
can serve as a guide for purchasing, processing and pricing the meat 
products. Without them the manager is only “guessing" when he places 
an order or decides on a selling price. 


. An understanding of purchasing, pricing, and record keeping 
techniques makes the retail meat cutter a greater asset to his employer 
His understanding and concern may eventually be a deciding factor on 


his promotion within the department or securing a position with another 
firm. 


E In this assignment you will have an opportunity to learn some 
techniques used in buying, setting selling prices and keeping records. 
¥ou should not assume that the NARGUS system is the only method avail- 
able for setting prices and keeping records, but the techniques 
employed will have application in other systems. 


Assignment: 


1. Read the references listed below. 

2. Complete the cutting test sample problem on page 4~a of 
Reference F. The method to use in computing the pounds~ 
per~hundred figures will be found on the back of the NARGUS 
Cutting Test Form. The sales value total should be $63.13 
rather than the $63.02 figure shown in the problen. 

3. Answer the questions below and turn in this assignment by 


References: 


C. American Sheep Producers, Lamb Cutting and Merchandising 
Manual, Chapters 16-21. 
D. NARGUS, Self-Service Meats, pp. 70~76, 


F. NARGUS, Meat Department System Manual, pp. 1~20. 
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Questions: 


True-False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F.” 


T F id. A retailer's buying problems are usually a result of the 
sales policies of his packer supplier. 


T F $2. The retail meat manager should understand and take into 
consideration the problems of the packer when making whole~ 
sale meat purchases. 


T F 3. If at all possible, the retailer should buy from the whole» 
saler on a starding order basis. 


T F 4. fhe retailer should make his wholesale purchases from the 
supplier with the lowest prices even though this may mean a 
frequent change from one company to another. 


T F 5. Desirable lamb carcasses are available only a few months 
out of the year. 


T F 6 Retailers have found that it is sometimes cheaper to make 
up carcasses from saddles when buying lamb. 


T F 7. All lambs have 13 ribs. 
T F 8. The theory behind handling two grades of meat is to satisfy 
both the guality trade and the price conscious trade. 


T F 9 A retailer may purchase wholesale cuts as weil as carcasses 
from the packer. 


+3 
ty 
me 
© 


By using the factor system to compute carcass costs and 
prices, the retailer has a much closer control over his 
operation. 


T F ll. An efficient retailer should concentrate on his department 
Operation and not be concerned with the operating methods 
Of his wholesale suppliers. 


Tf F 12. The factor system of computing costs is more accurate for 
figuring small retail cuts than for larger wholesale cuts. 


T F 13. There are standardized cutting test figures available which 
the retailer should use to figure the cost of retail cuts. 


T F 14. There are times when a packer will promote the sale of 
trimmed lamb just to reduce his loss: 


T F 15. The use of percentages has proven to be a desirable pricing 
system for meat cuts. 


| 
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16. When the cost per package is computed and found to be 106, 
the price of all packages should then be raised 10¢. 


17. fhe retail meat department manager will probably spend 
several hours a day on bookkeeping regardless of the 
pricing system used. 


18. Cutting tests should be made and records kept on both 
carcasses and wholesale carcass cuts purchased by the meat 
department. 


19. Once 4 cutting test has been made using a particular cutting 
method it is not necessary to make additional tests of the 
same method. 


20. It is advisable to have cutting test results from the 
products of different packer suppliers. 


21. Cutting tests on bacon and luncheon meats are not necessary 
because they will not vary from week to week. 


22. There is little advantage to assigning responsibility for 
invoices to any particular individual in the meat department 


23. A NARGUS Operational Summary form or similar form is of 
value only in a large multiple-unit operation. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 


required to complete the sentence correctly. 


l. 
2. 


3. 


5. 


The largest market for lambs is usually during the months of 
and ° 


A lamb carcass which has been divided into two equal weight sad- 
Gles will have rib(s) left on the saddle. 


In actual practice, a retailer figuring prices on items will think 
and figure mainly in terms of price ° 


When the lamb carcass is split to produce a 4~rib yoke, the long 
hind saddle will account for about of the total 
carcass weight. 


In order for a retailer to have a practical system of figuring 
prices, he must be able to use figures based upon his own 
__._... methods. 


When computing the price relationship between carcasses and cuts, 
the retailer should remember that it is the cost of: the 
that counts, not the cost of the é 
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When utilizing the cost per package method of pricing the retailer 
needs figures on the dollar cost of operating the department and 
the number of . 


8. When pulling business away from a competitor, an attempt should be 
made to pull only the business. 


9. Sales on which very little profit is made is estimated to be about 
to per cent of the retail meat business. 


10. Large volume sales is desired in a self-service department but it 
is of no value unless it is volume. 


ll. Operating costs which do not vary with the volume of meats sold 
are generally considered to be costs. 


12. Taking an inventory of the meat in the department is usually done 
in two steps: (1) the meat in the , (2) the meat in 
the . 


13. When taking an inventory it is usually necessary to record only 
the of the product. 


14. When computing the value of the inventoried products, it should 
be done in terms of the cost rather than the 
or cost. 


Multiple-Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


1. The best way for the retailer to insure the selection of 
the wholesaie purchases he desires is to (A) visit the 
packers plant and make all selections himself; (B) accept 
and utilize the carcasses shipped by the packer; (C) place 
the order far enough in advance that the packer can do a 
good job of selection; (D) purchase, slaughter and process 
his own meat animals. 


2. The heaviest marketing of California lambs is made during 
the month of (A) March; (B) April: (C) May: (D) October. 


3. A 50-50 split lamb foresaddle costing 26¢ per lbs., anda 
hindsaddle costing 58¢ per lbs., will make up a carcass with 
a cost of (A) 84¢; (B) 42¢: (C) 32¢: (D) 13¢: per pound. 


4. One of the better pricing methods being used in the meat 
department is (A) percentages: (B) cost per package; 
(C} cost per carcass; (D) factors. 


5. When the cost of operating the department for a week is 
$286.50 and there are 2150 packages sold during the week, thc 
cost per package will be approximately (A) 8: (B) 10; (Cc) 13; 
(D) 15 cents. 


B a_oa © The use of pricing charts is not recommended because (A) 
a (A) no allowan: is made for seasons of the year; 
(B}) personnel }.ecome confused when reading them; 
| are devised by wholesalers and the markup is too small; 
(D) no two carcasses ever have the same cutout value. 


= —._. 7+ Which one of the following is not a factor in setting the 
. price level of meats in a community? (A) the department's 
variable operating costs: (B) the stores operating in the 
area; (C) the price customers are willing to pay. 


eee Making the cutting test for a beef carcass by recording the 
e: data in terms of the wholesale cuts is advantageous because 
| (A) it is easier to do; (B) there is less loss from shrink- 
age; (C) the data is easier to compute; {D) data is then 
availabie for both wholesale cuts and the whole carcass. 


- 


, __—™_  %- When summarizing the weeks business the difference between 
| the sales value as computed on records should not differ 
from the cash register reading by more than (A) two to four; 
(B) eight to ten: (C) twelve to fifteen: (D) eighteen to 
twenty per cent. 


10. One of the sreatest advantages to keeping accurate, current 
records (weekly is preferred) of the meat products purchased 
and sold is that they (A) discourage stealing; (B) make 
yearly summaries easier to compute; (C) are required for 
auditing: (D}) can be used to detect trouble spots early. 


Listing 


Directions: List the items called for in each of the following, 
Select your answers carefully. 


1. List some things a retailer can do to get better service from 
his packer on wholesale purchases. 


, (A) 
(B) 
(Cc) 
a (D) 
z (B) 

(F) 

(G) 


(1) 


} 
| 


pa 
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List some reasons for lamb being a year around profitable meat. 
(A) 
(B) 
(Cc) 
(D) 
(E) 
(F) 


| 


| 


Meat products which have the highest mark-up per package are those 
which: 


(A) 
(B) 
List some pricing policies which have been developed recently. 
(A) 
(B) 
(C) 
(D) 
List the values advocated by the NARGUS Meat Department System. 
(A) 
(B) 


7 


fwo ey features of the NARGUS syscem are: 


——— 
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7. List the steps for making a cutting test as outlined by the 
NARGUS system. 


8. 


(A) 
(B) 
(c) 
(D) 
(E) 
(F) 
(c) 
(H) 
(I) 


When the variation between cash register receipts and the computed 
cash value of the meat products is excessive, the source of 
trouble might be found by checking: 


(A) 
(B) 
(Cc) 
(D) 
(B) 


WIA EIA 
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Assignment Covering 
Sheet No. 16 . Units 158-161 


ADVERTISING, DISPLAYING, AND SELLING MEAT 


Being a skilled meat cutter is only part of the total job of 
merchandising meat. Before any profit can be realized, the meat must 
be sold to customers in such a manner that they will return. Sales- 
manship then is another important responsibility of a meat cutter 
in a retail meat department. 


The Successful selling of meat and meat products is a result 
of effective advertising through the use of outside agencies such 
as newspapers, radio, television or mail. In the store it involves 
window display, show cards and case displays. Whatever means are 
used to advertise, they must be accurate and “attention getting." 


The meat cutter must also remember that his personal appearance, 
habits, and knowledge and skill are advertisements for the meat 
department, This makes the individual not only a meat cutter but 
also a "display" and a salesman. 


In this unit you will have the opportunity to learn some of the 
techniques Of selling, effective methods of advertising and the 
building and care of meat displays. 


Assignment: 


l. Read the references listed below, 
2. Answer the questions below and turn in this assignment 
by ° 


References: 


C. American Sheep Producers Council, Lamb Cutting and 
Merchandising Manual, Chapters 12 and 14. 

D. NARGUS, Self-Service Meats, pp. 60-69, 77-95. 

I. Information Sheet No. 3. 


Questions: 


True-False 


Directions: The following statements are either true or false. If 
the statemert is true, draw a circle around the letter "T."“ If it 
is false, draw a circle around the letter "F." 


T F 1. There is little variation from store to store as to the 
type of meat and cuts of meat which sell most readily. 


T 2. There appears to be no single method of building a display 
that is superior to all others. 
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tT F 
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T F 


10. 
ll. 


12. 
13. 


14. 


15. 
16. 
17. 


18. 


Late afternoon or evening shoppers should have as wide a. 
selection of meat cuts as the early morning shoppers. 


As a general rule, fast moving items should be placed 
first in the flow of traffic past the display case. 


Mixing rows of fast and slow moving products throughout 
the display case has been found to be successful. 


Uniformity and consistency in packaging meat items can 
contribute to the building of sales volume. 


There is little to be gained from the practice of making 
special cuts at a customer's request, and therefore this 


practice is not generally recommended for a self-service 
department, 


If code dating is used an effort should be made to inform 
the customer of correct interpretation. 


Customers of self-service meats are generally more aware 
of and make their purchase in terms of the total price of 
a package rather than the cost per pound of the cut. 


In a self-service meat department the continued and long 
time sales to a customer is usually more desired than the 
amount of profit to be made on a particular sale. 


Self-service has done little to increase the sale of lamb 
and veal cuts which are slow movers in a service type 
department, 


Packaging different kinds of ground beef together in the 
same package is not recommended. 


In a service meat department the cuts remaining on a tray 
after’ a sale should be rearranged to maintain eye appeal. 


In a service meat department the wrapping of meat purchases 


need not be concerned with meeting the eye appeal of the 
purcheser. 


It is recommended that every item available in the self~ 
service meat department be on display at all.times. 


Brand name meat products have been found to be 20 better 
sellers than those with no brand. 


There is no advantage to having more than one thermometer 
in the display case, 


Cold air usually has a high moisture content. 
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19. The type of lighting used above the display case can 
cause the fluctuation of temperatures in the case. 


20. Fresh meats should be kept in an atmosphere of relatively 
high numidity. 

21. Smoked and cooked meats should be kept in an atmosphere 
of relatively low humidity. 


22. Lighting of meat display cases is to be considered as an 
element of good salesmanship. 


23. Self-service has done little to change the ways in which 
meats are sold. 


24. Most customers know as much about the quality, care and 
preparation of meats as does the meat cutter. 


25. When a customer is wrong the salesperson should tell them 
sO, even though they insist they are right. 


26. A clean appearance is probably more important for the meat 
cutter in a self-service department than in a service 


type. 

27. Inaccuracy in weighing and pricing packages in a self- 
service department is not as serious as in a service 
department. 

28. Bad habits are noticed more than are good habits. 

29. The meat cutter’s selling ability, work habits, and 


personal cleanliness will probably have little effect 
on his promotions or raises. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. 


The manager of a self-service meat department organizes the 
operation and the personnel for the purpose of 
sales. 


The self-service meat department displays its meat products, 
the equipment, and the é 


Homemakers usually plan their meals around the 
dish. 


Keeping displays simple helps to reduce 
and to the packages. 


Early morning shoppers are generally looking for meat items 
such as or e 


il. 


12. 


i3. 


14. 


i5. 


Demand items should be placed close to profitable 
items. 


Shoppers who come to the store just before noon or evening 
meal are usually looking for meat items that are 
or 


A porterhouse steak is really just a large steak. 


The largest display of roast should be made at the 
of the week. 


Low temperatures in the display case will retard ss sC#OO#@E 
bloom and action. 


An excessive amount of juices in the display case and its 
packages is an indication that the temperature in the case 
is too 


Fluorescent lights which are most popular for lighting the 
display case are either soft or a 
tint in color. 


One of the kest means to control meat shrinkage due to loss of 
moisture is with uniform and appropriate 
control. 


There is less personal contact between the customer and the 
meat cutter in a type meat department than 
in a type department. 


The proper wind-up to all transactions with customers should 
be a sincere . 


Multiple-Cnoice 


Directions: In the space at the left of each statement, write the 


letter of the item which will provide the correct answer to complete 
the statement. 


1. A good salesman for the self-service meat display is 
{A} the department manager; (B) the most experienced 
meat cutter; (C) the most inexperienced meat cutter; 
(D) each item in the case. 


2. any customers are of the opinion that the only reason 
a backing board is used on a package is to (A) absorb 
the meat juices; (B) hide the less attractive side of 
the cut? (C) give rigidity to the package; (D) add 
weight to the package. 


Go emt 
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5. 
6. 
Directions: 
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Which one df the following is usually not the responsi- 
bility of the individual assigned to display case 
supervision during rush hours? (A) re-wrap damaged 
packages; (B) answer questions and assist customers in 
making purcheses; (C) relocate items in the display; 
(D) inform cutters and wrappers of fast and slow moving 
items. 


When a variety of display techniques fail to move an 
item it is best to (A) reduce the price; (B) disguise 
it as a popular cut: (C) increase its prestige by 
raising the price; (D} change the cutting method. 


The term “hot spot” as used in the reading refers to 

(A) items under a spotlight; (B) the warmest temperature 
area of the display case: (C) the area in the display 
case from which items seem to sell the quickest: (D) 

the area in the display case where all of the spicy 

Meat products are displayed. 


Apart from wages, one of the highest items of expense 
in the meat department is (A) wrapping materials; (B) 
meat shrinkage from loss of moisture: (C) making 
special cuts for customers; (D) spoilage because of 
high temperature. 


Listing 


List the items called for in each of the following. 


Select your answers carefully. 


1. List some basic approaches which have been used in display 
building. 


(Ad 


(B) 


(Cc) 
(D) 


2. List some "silent salesman" ideas which can be used to promote 
sales in the meat department. 


(A) 
(B) 
(c) 


(D) 


re t 
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List some causes for poor air circulation and temperature 
control in the display case. 


a a a ee ee eee 
(B) 
(c) 
(D) 


Allowing temperatures in the display case to vary several 
degrees during the day may result in an increase in: 


(A) (B) 

The formation of moisture beads on the inside of a transparent 
film package may be caused by changes in temperature. This may 
have resulted because the package was: 

(A) | 
(B) 
(c) 
List some reasons for the discoloration of fresh lamb. 
(A) 
(B) 
(c) 
(D) 


List the characteristics of a salesperson with whom most cus~ 
tomers like to be served, They are: 


(A) (E) 

(B) a ee a ee eee 
(c) 2 a 
(D) OF 
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List some factors of personal cleanliness with which the 
Salesperson in the meat department must be aware and practice. 


(A) (D) 


an a oat 
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Information 
Sheet No, 3 


ELLING MEAT PRODUCTS 
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Bij The growth of self-service meat departments has changed the 
Bae emphasis in selling meat products in the retail store. In the service 
f type department there is. the face-to-face contact with the customer 

‘ on every sale. Whether or not the customer returns is dependent upon 
her satisfaction with the salesperson and the product she purchased. 
With the self-service type of department the return of the customer is 
more dependent upon her satisfaction with the product she purchases. 
Most sales are made without the customer or meat cutter seeing each 
other. This means that the packaged product and the way in which it 
= 1S displayed must be the "salesman." In the service department the 
ae meat cutter can make suggestions for other purchases, but in self-~ 
service the package and display must attract the customer's attention. 


ee re 
seh eee nee 


The less personal selling emphasis of the self-service department 
does not mean that the meat cutter should be unconcerned with selling 
techniques. There is still frequent face~to-face contact with custo- 
mers and there will be some customers who will desire special cuts. 
This face-to-face contact, although less frequent, is as important in 
self-service as in service selling. 
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Whether you are “waiting on” the customer in a self-service or a 
service type department your mannerisms and techniques should be the 
same. In addition to being pleasant the salesperson must remember that 
only wholesome meats or other products are sold to customers. The 
average customer has a somewhat limited knowledge of meats and depends 


upon the salesperson to answer questions about the selection, prepara- 
tion, and care of the purchase, 


In addition to selling only wholesome products and assisting with 
i the purchase, the customer likes to be served by a salesperson who is: 


1. Courteous 

Cheerful and pleasant 

3. Takes an interest in them and their purchase 
4, Uses proper language 

% 5. Has no wnfavorable habits 

= 6. Is clean 

7. Is willing to wait on them 

 { 8. Is patient and considerate 


wee ee ee wame eee ow 
e 


3 Being courteous means to be just plain nice to customers. Treat 
_ them as you would like people to treat youe Make them feel welcome 
| and at ease. The salesperson should avoid arguments with customers; 


he can only lose, because one of the quickest ways to lose customers 
is to argue with them. 


Customers do not need any particular retailer; there are always 
others they can go to, but the retailer does need customers, 
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The successful meat salesperson Keeps his feelings to himself even 
though the customer is discourteous. Quick retorts, rude mannerisms, 
and facial expressions have no place in meat selling. Lost customers 
1s the price of not being courteous. The salesperson should remember 
that all people are not alike. Some are sensitive, som2 are not. 
Because the salesperson is unable to tell who is sensitive, fussy, 
peculiar, or unusual, and since he does not hve any idea what makes 
them one way or the other, he should be courteous to all customers. 
Remember that a sincere "thank you" is an act of courtesy. It is the 
proper wind-up of all transactions. 


Using proper language is an important part of building customer 
acceptance. This does not mean that the salesperson must be a master 
of English, rather it means to avoid the use of slang, smart alecky 
remarks and wise cracks. Some customers don't mind but others do, and 
Since there is no way of telling who objects, be on the safe side and 
always use proper language. No one objects to proper language. 


A clean appearance is a must in selling. This is especially true 
in the self-service department where the customer must often judge the 
meat cutter by his appearance since he may never have need or reason 
to talk to him. No one likes to buy food from a person whose appear~= 
ance is uninviting and they will hesitate about buying from the self- 
service display when the people behind the counter are untidy. 
Customers do not come to the store to evaluate the meat cutter, but 
anything they see about the person that is not up to standards of 
cleanliness is quickly reflected in their purchases. The meat cutter 
may never know why he lost the customer. 
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Personal cleanliness should include: (1) clean face and hands, 
(2) clean fingernails, (3) well groomed hair, (4) hair nets for women, 
and (5) a clean shave for the men. In addition, a spotless apron and 
uniform, clean shirt, and a tie are as much a part of proper selling 
as is a wholesome, attractive product. 


A cheerful and pleasant attitude is another trait customers like 
to find in salespecple. They are not one bit interested in how sales- 
people feel or why. They usually have troubles of their own. Harshly 
spoken words, short answers, and a sour face make few sales. 


Willingness to wait on customers means that they are more impor=- 
tant than any job you might be doing. Many self-service departments 
have installed a buzzer or bell fer the customer to sound when they 
desire personal service. This call should be answered promptly. The 
job can wait but the customer won't! A grumpy greeting, leaning on 
the counter, or a sloppy lazy~like posture are not indications of a 
willingness to wait on the customer. The real salesperson is alert 
and wide awake, and these characteristics impress customers of his 
willingness to be of service to them. 


Patience with customers also makes sales. The questions they 
ask or the requests they make are important to them and any indication 
o£ irritation or a "don't bother me" attitude on the part of the 
salesperson must be avoided, 
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Like all people, customers appreciate being recognized and to have 
the salesperson show an interest in their purchases and in them as 
individuals. In a self-service department this personal interest and 
recognition is more difficult, but a greeting or friendly nod to a 
steady customer does wonders. If a conscientious effort is made the 
number of familiar faces will increase. Your recognition of them also 
impresses the "first time” or “infrequent” customer of the friendliness 
of the department and may result in them becoming steady customers. 


Sales are also made when the customer finds she can place con- 
fidence in the department from which she buys her meats. This is as 
true in the seif-service as the service department. At no time should 
meats be misrepresented, packages inaccurately weighed or priced, or 
urwholesome products sold to the customer, When a mistake of this 
type occurs the customer will probably say nothing, but she has lost 
confidence and will likely take her trade elsewhere. 


Like the preducts that are on display, so is the equipment and 
personnel of the meat department. The personnel in the self-service 
department must remember that although their contacts with customers 
are few they are on constant display while working. Bad habits seem 
to be more quickly noticed than good habits...The personnel must 
remember that they and the equipment are in contact with food, and 
customers are extremely particular about their food. If a sales-~ 
person runs his hands through his hair or across his face, uses a 
handkerchief improperly, spits or smokes while cutting or wrapping 
meat, don't be surprised if the customer cancels his crder or replaces 
the package in the display case and disappears, never to be seen again 
making meat purchases in that department. 


To do a top selling job the meat department personnel must observe 
all factors. You can be ever so pleasant and courteous but lax in 
the matter of clean appearance and the customer forgets how courteous 
you were. A meat salesperson is any person who waits on customers and 
the traits outlined in this information sheet apply to all regardless 
of position or title. It is entirely up to the individual to use or 
not to use these qualities. Persons who develop and practice these 
selling qualities will find meat selling more interesting and pleasant, 
more productive for sales, increased profits and very likely, promo- 
tions and raises in pay. 


It takes no more time to do a proper meat selling job than it 
takes to merely “wait on" and “get rid of" customers. Proper selling 
can become a profitable habit. ; 
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This guide is for student use in related instruction classes for the 
building trades job cluster covering carpentry, masonry, 
electricity, plumbing, plastering, and painting. It was developed by 
a committee and research assistants. Of the 46 assignment sheets 

24 are on Carpentry. Representative titles are (1) Essential 
Preparation for Building a House, (2) Principles and Methods of 
cout for Floors, (3) Principles of Partitions Construction, (4) 
Special Roof Framing Problems, (5) Interior Trim and Finish, 

(6) pada! Pouring, and Finishing Concrete, (7) Fundamentals of 
Electrical Work, (85 Layout and Installation of House Sewers and 
Drains, (9) Applying Plaster, and (10) Application of Paint and Wall 
Coverings, Each assignment gives introduction, assignment, 
reference, and questions. instructors should be vocational ly 
competent, and students should be antes with proper prerequisites. 
The suggested time allotment is 180 days. An analysis of the skills 
and knowledge for each of the major areas and a reference 
bibliography are included. An instructor's guide (VT 002 087) is 
available for 50 cents. This document is available for $1.50 from 
Industrial Education, 103 Industrial Education Building, University 
of Missouri, Columbia, Missouri 65201. (EM) 
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BASIC REFERSNCES USED Ii] BUILDING TRADES COURSE OF STUDY 


Listed below are the basic references used in the course of study for 
Building Trades. The alphabetical designation for each reference re~ 
mains the same throughout this course of study. 


A. Concrete Form Construction, Delmar Publishers, Inc., Albany, 
New York, $1.75%* Area 1*** (1) ** 


B. Dalzell, J. Ralph and Townsend, Gilbert, Masonry Simplified, 
Volume 1, American Technical Society, Chicago, 1956, $5.75* 


sia a Area 2 (2) 
C. Dalzell, J. Ralph and Townsend, Gilbert, Masonxy Simplified, 
Volume II, American Technical Society, Chicago, 1957 (3) 
Area 2 


D.- Durbahn, Walter E., Fundamentals of Carpentry, Volume I, American 
Technical Society, Chicago, 1931, $4.75* Area 1 (10) 


E. Durbahn, Walter E., Fundamentals of Carpentv, Volume II, American 
Tecimical Society, Chicago, 1956, $4.75* Area l (12) 


NOTE TO INSTRUCTOR: See Addendum Sheet, next page, for new 1963 
revision of Fundamentals of Carpenty, Volume II. 


F. Graham, Kennard C., Interior Electrical Wiring, Part 1, Residen= 
tial (6th Edition), American Technical Society, Chicago, 1961 


$4.75% Area 3 (3) 


Ge. Jarvis, John, Paintin nd Decorating Encyclopedia, Goodheart- 
Willcox Company, Chicago, 1957, $4.09 Area 6 (3) 


H. Matthias, A. J., Smith, Esles, Sr., and Vclland, Robert J., How 
to_Desiqn and Install Plumbing (4th Edition), American Technical 
Society, Chicago, 1960, $4.95* Area 4 (7) 


J. Mix, Floyd and Ciroui, Ernest H., Practical Carpenty, Goodheart- 
Willcox Company, Chicago 5, Illinois, 1963, 33.75 
Area 2 1(14) 


K. Portland Cement Association, Cement Mason's Manual, 33 lest Grand 
Avenue, Chicago 10, Illinois, 1960, Free Area 2 (1) 
Loni 
L. Portland Cement Association, Laying Concrete Biock, 33 West Grand 
Avenue, Chicago 10, Illinois, 1954, Pree Area 2 {1l) 


M. U. S. Department of Labor, Occupational Outlook Handbook, 
Government Printing Office, Washington, D. C., 1961 #dition. 
$4.50 Area 4,3,6,1 (5) 


* Subject to school discount 
**x Frequency of use in asSignnents 
*kk Area where used: I1--Carpentry Area; 2~-<liasonry and Concrete 
Area; 3--Electrical Construction Area; 4--Plumbing and Pipe-~ 
eased Area; 5-~Plastering Area; 6--Painting and Decorating 
rea 
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This student's manual is designed to serve as a guide in 
providing related instruction in the Building Trades. It is 
designed to cover six areas most generally found in Building 
Trades programs. 


A number of individuals were consulted in the perparation 
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INTRODUCTION 


This BUILDING TRADES manual has been designed as an aid in guiding 

‘the student‘s learning. In preparing this material, it has been as~- 
sumed that. job skills and procedures will be learned by the student 
through the actual construction of a house or some similar building 
under the direction of a competent instructor. The technical and re- 
lated information that is necessary to know in order to carry out the 
construction project is to be given through the use of this manual and 
whatever other techniques the teacher may indicate is desirable. 


The course of study is divided into the following six trade 
areas: {1) carpentry, (2) masonry and concrete. (3) electrical con- 
Struction, (4) plumbing and pipefitting. (5) plasteringe and (6) 
Painting and decorating. Each of these areas is furns hed with a 
complete analysis of the trade and a series of assignments. 


The analysis is a systematic breakdown and listing of the in- 
Struction units that a craftsman Of that particular trade must know to 
properly perform his work. ‘he left hand column contains a list of 
the manipulative skills the student must be able to perform and with 
which he will become familiar through the practical activities experi-~ 
enced in the construction of the house. The right hand column contains 
the related information topics. These will be taught through the as~ 
Signments in this manual. The center column of numbers in the analysis 
denotes the assignment where that particular element will be covered. 
Each assignment is also cross<keyed to the analysis indicated by the 
numbers found under the heading "Covering Units" in the upper right 
hand corner of each assignment. 


Each assignment has an introduction, a reading asSignment.s and 
a series of questions covering the readings. The introduction is to 
tell the student specifically what he is to @o and to convey the 
importance Of the material to be covered. The reading assignment is 
keyed by letter to the Basic Reference List which is found in the 
front of the student‘s manual. The questions on the assignment sheets 
serve twc major purposes: (1) to guide the student to the important 
aspects of the reading assignment, and (2) to form a basis or outline 
for classroom discussions. 


Assignment Sheet No. 1 of the carpentry unit (the first assignment 
that the student will do) is to introduce the student to the over-all 
scope of the buiiding trades. This assignment deals, in a generalized 
manner, with such topics as: what the building trades are; where the 
workers are employed; training and other requirements; the employment 
outlook; earnings and working conditions; and where to obtain more de= 
tailed information. Each of the six trade areas will have additional 
information as part of the first assignment for each area, dealing 
specifically with application to the particular trade being studied. 

It is hoped that the student will be able to make a firm and knowledge- 
able occupational choice through the experier:s of the classwork and 
the occupational information in the student assignments. 


The instructor will make assignments in addition to those found 
in the student's manual. He will also supplement them with lectures, 
@iscussions, field trips, movies, slides, film strips, outside speakers, 
etc. The building trades student can look forward to a year of inter~ 
esting and profitable experiences. 


BASIC REFERENCES USED IN BUILDING TRADES COURSE OF STUDY 


Listed below are the basic references used in the course of study for 
Building Trades. The alphabetical designation for each reference re- 
mains the same throughout this course of study. 


A. 


B. 


M. 


Concrete Form Construction, Delmar Publishers, Inc., Albany, 
New York, $1.75* Area 1*** (1) ** 


Dalzell, J. Ralph and Townsend, Gilbert, Masonry Simplified, 
Volume 1, American Technical Society, Chicago, 1956, $5.75* 


Area 2 (2) 
Dalzell, J. Ralph and Townsend, Gilbert, Masonry Simplified, 
Volume II, American Technical Society, Chicago, 1957 (3) 
Area 2 


Durbahn, Walter E., Fundamentals of Carpentry, Volume I, American 
Technical Society, Chicago, 1961, $4.75* Area 1 (10) 


Durbahn, Walter E., Fundamentals of Carpenty, Volume II, American 
Technical Society, Chicago, 1956, $4.75* Area 1 (12) 


NOTE TO INSTRUCTOR: See Addendum Sheet, next Page, for new 1963 
revision of Fundamentals of Carpenty, Volume II. 


Graham, Kennard C., Interior Electrical Wiring, Part 1, Residen=- 
tial (6th Edition}, American Technical Society, Chicago, 1961 


$4.75% Area 3 (3) 


Jarvise John, Painting and Decorating Encyclopedia, Goodheart= 
Willcox Company, Chicago, 1957, $4.09 Area 6 (3) 


Matthias, A. J., Smith, Esles, Sr., and Volland, Robert J., How 
to Desiqn and Install Plumbing (4th Edition), American Technical 
Society, Chicago, 1960, $4.95* Area 4 (7) 


Mix, Floyd and Ciroui, Ernest H., Practical Carpenty, Gocdheart~ 
Willcox Company, Chicago 5, Illinois, 1963, $3.75 


Area 2 1(14) 


Portland Cement Association, Cement Mason's Manual, 33 West Grand 
Avenue, Chicago 10, Illinois, 1960, Free Area 2 (1) 


Portland Cement Association, Lavina Concrete Block, 33 West Grand 
Avenue, Chicago 10, Illinois, 1954, Free Area 2 (1) 


U. S. Department of Labor, Occupational Outlook Handbook, 
Government Printing Office, Washington, D. C., 1961 Editions 


$4.50 Area 4,3,6,1 (5) 


* Subject to school discount 


** Frequency of use in assignments 


*** Area where used: I1--Carpentry Area: 2--Masonry and Concrete 


Area; 3--Electrical Construction Area; 4--Plumbing and Pipe-~ 


fitting Area; 5--Plastering Area; 6--Painting and Decorating 
Area 
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N. Van Den Branden, Felicien and Knowles, Mark, Plastering Skil 
nd_ Practice, American Technical Society, Chicago, 1953, $5.95* 
Area 5 (2) 
ADDENDUM SHEET 
Sinca all assignment sheets are keyed to 1956 revision, Fundamentals 
of Carpentry, Volume II; when using the 1963 edition of this refer- 
ence, the assignment sheets should have the f slowing page changes: 


Assignment Sheet No. 5, 1963 Ed. pp. (12-33) (47-56) 
Questions 1,2,3, and 4 are not answered in 1963 Edition. 


Assignment Sheet No. 12, 1963 Edition, pp. (116~123) 
Assignment Sheet No. 13, 1963 Edition, pp. (123-129) 
Assignment Sheet No. 14, 1963 Edition, pp. (102-111) 
Assignment Sheet No. 16, 1963 Edition, pp. (158-165) 
Assignment Sheet No. 17, 1963 Edition, pp. (12~14) 


Assignment Sheet No. 
Assignment Sheet No. 
Assignment Sheet No. 
Assignment Sheet No. 
Assignment Sheet No. 


Assignment Sheet No. 


18, 
19, 
20, 
21, 
22, 


24, 


1963 
1963 
1963 
1963 
1963 
1963 


Edition, 
Edition, 
Edition, 
Edition, 
Edition, 


Edition F 


(176-189) 
(190-228) 
(228-247) 
(358-379) 
(266-297) 
(386~404} 
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JOB TRAINING: 
+e; ker Shou 


ANALYSIS OF CARPENTRY 


What the Assign. 
Be Able to Do No. 


RELATED INFORMATION: 
the Worker Should Ow 


What 


5s 


N 0 


Buil@ing Preparations and Preliminaries 


7. 

8. 
9. Read local building codes 9. 
19. Read local zoning laws 10. 
ll. Read a legal contract ll. 
12. Select location of 12. 

buiiding 

13. Lay out building lines 13. 
14. Establish grade levels 14. 
15. Erect batter boards 15. 
16. Locate and mark exca- 16. 


vation lines 


17. Mix concrete 7 17. 


18. Form and anchor rein- 7 18. 


forcing steel 


Types Of work done by 
building tradesmen. 

Employment opportunities 
and working conditions 


Amount and type of 
training needed by 
carpenter 

Effects of technological 
developments On demand 
for carpenters 
Apprenticeship program 
Carpentry unions 


Factors to consider in 
selecting sites and 
locating homes 

Types of houses 

Content and purpose of 
building codes 

Types of public services 
Sources Of legal advice 
Items to consider in 
locating a building 
Significance of building 
lines 

Methods and instruments 
used in staking out 
buildings 

Kinds and uses of batter 
boards 

Methods and precautions 
Of excavation work 


Concrete Forms 


Standard concrete 
mixtures and their uses 
Cement and its uses 


13. Construct straight foun~ 19. 


dation segments 


Materials used for forms 
and their relative 


20. Plumb, level, and brace 


j 
} advantages 
7 20. Methods of constructing 
forms foundation forms 
21. Construct and insert 7 21. Details of form con- 
openings, offsets and struction 
irregularities 
22. Set shoring and braces 7 22. Methods of bracing forms 
23. Build ferms for steps 7 23. Characteristics and uses 
| and stairs of metal forms 
i 24. Insert spreaders and 7 24. Treatment of forms to 
wire ties decrease warping and 
swelling ; 
25. Remove forms from 7 25. Precaustions in removing 
concrete forms 


26. Method cf calculating 
| | | board feet . 
: Blueprint Reading 


8 | 27. Types of architectural 
| 3 drawings 
8 28. Purpose of blueprints _ 
i 29. Calculate distances 8 | 29. Principles of drawing 
| from drawings : to scale 
30. Locate walls and open- 8 30. Types of lines and 
| ings from drawings 
31. Assemble milled 8 
materials 
8 


symbols 
31. Factors to consider when 
interpreting details 
32. Principles to follow in 
reading and interpreting 
floor plans ° 
33. Pollow specifications 8 33. Purpose of specifications 
o. in construction and their interpretation 


insulating and Damppreofing 
{ 


34. Adapt framing to receive 15 34. Types and composition of 
insulation insulation materials 
35. Install building paper 15 35. Uses and comparative 
values of insulation 
as materials 
36. lastall various types 15 36. Procedures for installing 
of insulation insulation 
15 37. Vapor barrier conden- 
Sation zones 
15 38. Attic ventilator re~ 
quirements 
39. ania weatherstrip- 15 39. Types of weatherstripping 
ping 
15 40. Method of protecting 


insulation from dampness 


- 


~ 2 


“ JOB TRAINING: 
Worker Should Be Able to Do 


41. 


50. 


54. 
55. 
56. 


57. 


58. 
59. 


What the 


Saw to a line with cross=~- 
cut or rip-saw 


Drive. set and draw nails 


Construct upright 
outrigger scaffolds 
Construct and use sus~ 
pended scaffolds 
Assemble cantilever 
scaffolds 

Assemble permanent 
Scaffold units 
Construct and hang 
bracket scaffold 
Construct window 
bracket scaffold 
Construct framed porta~ 
ble (supported) scaffold 
for high work con in- 
teriors 

Construct saw horse, 
trestle, and miter box 


Surface stock to thick=- 
ness 

Select lumber for 
specific parts 

Scale lumber 


Splice and join joists, 
beams and girders 

Trim Or pare with chisel 
Cut and place joists, 
beams and headers 


A RELATED INFORMATION: What 
| No. the Worker Should Know 


Scaffoldin 


41. 


42. 
43. 
44. 


49. 


50. 


51. 


55. 


57. 


58. 
59. 


60. 


-lumber 


Uses and types of hand- 
saws 


Sizes and uses Of common 
nails 

Types and uses of 
scaffolds 

Advantages and limi-~ 
tations of scaffolds 


Details of framed porta~ 
ble scaffolds 


Types, uses, and con- 
struction procedures of 
horses, vices, benches, 
ladders, etc. 

General safety rules and 
practices 

Sources Of lumber, 
characteristics and kinds 
of wood 

Methods of seasoning 
lumber 

Classification of lumber 


Grading of lumber 


Commercial sizes of 


Joints and splices used 
in framing 

Types and uses of chisels 
Methods of assembling 
joists 

Care and selection of 
carpentry tools 


| 
d 

| 
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JOB TRAINING: 
Horker Should Be Able to Do 


: ‘61. 
62. 


64. 


65. 


66. 


What the 


Sharpen saws 


Sharpen tools, such as 
chisels, planes, bits, 
etc. 


Lay out square cuts, 
bevels, chamfers, tapers 
and miters 


Measure and divide spaces 
with rule, square, scale, 


etc. 

Lay out sills and 
girdeis for joists and 
headers 

Frame around wells and 
Openings in floors and 
ceilings 


Frame unsupported corners 


and landings 

Cut studs and build 
corner studs 

Lay off plates for studs 


Double plates; double 
studs at openings 
Frame Openings in walls 


Truss over wide openings 
Raise, plumb and brace 
walls 

Lay out and frame 
porches 

Frame bay windows 

Frame dormer windows 

Lay out and frame 
trussed partitions 
Adapt framing to receive 
plumbing, wiring, 
plastering, tiling, and 
heating 

Locate and bore holes; 
set and grout sills 

Lay and level joists 


Brace and bridge 

joists 

Lay and high=joint sub- 
flooring 


Assign. 
No. 


4 
4 


10 


12 


12 
12 


12 


12 


14 
13 


12 
12 
12 
12 


RELATED INFORMATION: 


What 


the Worker Should Know 


61. 
62. 


63. 
64. 


65. 


66. 


67. 


69. 
70. 


72. 


74. 


78. 
79. 


80. 
81. 
82. 
83. 


Types and sizes of saw 
files 

Care and use of oilstones 
abrasives, grinding 
wheels, and files 

Types and uses of porta- 
ble power tools 

Types and uses of layout 
tools 


Types and uses of 
measuring tools 


Comparison of balloon, 
braced, and western 
types of framing 
Details of wall framing 


Methods of constructing 
corner posts 

Purpose and types of 
plates and studding 


Methods of framing wall 
openings 


Methods of nailing walls 


Principles of partition 
construction 

Special framing problems 
related to plastering, 
plumbing, tiling, heat~- 
ing, and fire hazards 
Importance of properly 
set sills 

Methods of assembling 
joists 

Purpose and methods of 
bridging between joists 
Methods of laying sub- 
flooring 
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84. 


89. 


93. 


Lay off plate and ridge 
- to receive rafters 


Read and interpret st: el 
Square tables 


Lay off and cut common 
Lay off and cut jack 


Lay off and cut hip 
and valley rafters 

Lay off and cut 
“cripple” jack rafters 
Raise and align rafters 


Frame roof openings 
Frame flat roof 


Frame lookout or 


Frame unequal pitch 
intersections 


Brace rafters and 
ceiling joists 
Frame gambrel roof 


Cut and nail sheathing 


Apply wooden shingles 
on straight runs 
Apply rooled composition 


Apply valley tin, 
flashing. and ridge 


Install gutters 
Shingle valleys and 


curved surfaces 
Repair wooden shingle 


Roofing 


22 
22 
22 
22 


22 
22 
22 


1Q 


RELATED INFORMATION: What 
he Worker Should Kno 


89. 


91. 


93. 
94. 
95. 


96. 


98. 
99. 
100. 
101. 


102. 
103. 
104. 


Types of rafters and 
their relations 
Definition of terms 
peculiar to roof framing 
Interpretation and use: 
of tables and scales on 
steel squares 

Methods of laying off 
common rafters — 
Methods of laying off 
jack rafters 

Methods of laying off 
hip and valley rafters 


Relationship of span and 
run, rise, and pitch 


Types and characteristics 
of roofs | . 
Construction of Suaranas 
eaves, and gutters 
Requirements.and calcu- 
lations for different 
pitches 

Construction and use of 
roof trusses and braces 


Kinds of roofing ma~ 
terials and advantages 
Relative costs of roofing 
materials 

Procedures of applying 
roofing 

Methods of flashing 
chimneys and dormers 


Principles of gutter con~- 
struction 

Techniques of finishing 
hips, valleys, and ridges: 
Procedures for calculat- 
ing roofing areag and 
costs 
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JOB TRAINING: What the 


Assign. RELATED INFORMATION: What 
Norker Should Be Able to Do _ No. the Worker Should Know 
105. Apply processed corno~ 22 105. Comparison of methods 
sition, asbestos, sheet used in applying various 
metal, and tile roofing roof coverings 
106. Trim open cornice 22 106. Kinds Of cornices 
107. F..ish gable cornice 22 107. Cornice construction 
108. Cut, fit and nail 22 108. Types of cornice ma~ 
crown and bed molding terials 
109. Trim box or closed 22 109. Relative costs of 
cornice cornices 
110. Rake crown molding 22 110. Lay out for raking mold- 
ing 
Exterior Wall Coverin 
lll. Apply sheating hori- 111. Comparison of siding { 
zontally materials 
112. Apply sheathing dia- 112. Comparison of horizontal 
gonally and diagonal sheathing 
113. Cut and butt siding 113. Comparison Of methods of ji 
against outside trim applying siding i 
114. Shingle outside wail 114. Types of shingles used i 
for siding 
115. Apply building paper 115. Kinds and uses of 
building paper | 
116. Cut and apply asbestos 116. Methods of applying 
and other types of manu- processed siding i 
factured wall coverings 
117. Cut and nail corner 117. Practices in the con~ 
boards struction of corner 
boards 
118. Apply base and water 118. Purpose and construction 
table of water tables, belts, 
and courses 
Exterior Door and Window Finish 
119. Determine size of 119. Types of door and window 
frame from door and frames and their relative 
window schedule advantages 
120. Construct simple 120. Details of window frame 
window frames for construction 
double-hung check-rail 
sash 
121. Cut and apply outside 121. Terms peculiar to 
casings, headers, mul- windows and doors 
lions,and brick mold 
to frames 
122. Set window frames 122. Methods of setting 


ll 


window frames 


JOB TRAINING: 
Worker Should 


123. 
124. 


125. 
126. 


127. 


128. 
129. 


130. 
131. 


132. 


133. 
134. 
135. 
136. 
137. 


138. 


What the 
Be Able to Do 


Assemble milled door 

and window frames 

Flash caps over doors 
and windows 

Construct window screens 
Construct door frame 
with rabbeted jamb 


Hang shiplap on 
ceilings 


Cut and nail shiplap or 
lath on interior walls 
Cut and apply panel . 


Set grounds for trim on 
plastered walls 

Apply commercial wall 
boards on ceiling, 
using ceiling jack 

Cut and nail commercial 
wall boards 


Lay finish flooring 
with butt joints 


Lay end-matched flooring 


Draw and nail crooked 
pieces of flooring 


Dodge joints system- 
atically on long runs 
of flooring 

Lay block flooring 


Lay flooring over 
building paper 


Assign. 
No. 


21 


21 


RELATED INFORMATION: 


12 


What 


_the Worker Should Know 


123. 


126. 


128. 
129. 


131 e 


136. 


137: 


138. 


Kinds of milled window 
frames 


Details of outside door 
frame construction 


Characteristics and 
advantages of the differ- 
ent materials for 
covering interior walls 
and ceiling 
Specifications of lumber 


Types Of plywood panels 
and methods of joining 
panels ; 


Application procedures 
for wall and ceiling ma- 
terials 


Kinds of finish floors 
and special floor 
coverings 

Methods of nailing 
flooring 

Types of jacks for 
drawing and nailing 
crooked pieces of 
flooring 
Standard grades and 
sizes of flooring 


Effects of moisture on 
flooring and how tn 
minimize them 

Methods of insulating 
floors 


i3 


i pt ED 
JOB TRAINING: What the Assign. RELATED INFORMATION: What 
orker S Able to Do No. the Worker Should ow 


139. 
140. 
141. 
142. 
143. 
144, 
145. 
146. 
147. 


149. 


159. 
160. 


Interior 


Fit and hang window 
sash 
Fit and hang doors 


Install double-acting 
door 
Set inside door frames 


Case door and window 
openings 

Install inside and 
outside door locks 
Fasten with screws and 
bolts 

Countersink screw and 
bolt heads 

Install hardware on 
windows, doors, and 
cabinets 


Fit and install 
thresholds 


Finish outside and 
inside curves 

Cut, fit. and nail 
baseboards and base shoe 
Cut and nail picture 
moid 

Trim interior cornice 
and ceiling beams 

Apply wainscoting and 
wainscot cap mold 
Assemble milled cabinets 
and built-in fixtures 
Prepare surfaces, for 
application of stain, 
fillers, shellac, 
varnish. lacquer, enamel 
and paint 

Kerf trim for bending 
around curved surfaces 


Miter crown or spring 
molding 

Cope crown or spring 
molding 
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159. 
160. 


Methods of fitting and . 
hanging sash 

Methods of fitting and 
hanging doors 

Stock sizes and styles 
of doors and windows 
Methods of setting door 
jambs 

Procedures for installing 
door and window casings 
Types Of door locks and. 
procedures for installinc 
Specifications and uses 
of belts and screws 
Kinds of finishing hard- 
ware 

Types, sizes and liccatior 
of hinges. pulls, and 
latches 

Types of casings 

Types of thresholds and 
methods of installing 


Types of millwork 
Methods of milling lumber 


Types of baseboard and ~ 
shoe 

Methods of joining 
molding 

Types of interior cornice 
and ceiling beams 

Types and details of 
wainscoting 

Care and precautions in 
handling millwork 
Specifications and kinds 
of finish for inside 
wood surfaces 


Names and stock sizes 

and shapes of interior 
molding and trim 

Methods of mitering 
inelding 

Methods of coping molding 


JOB TRAINING: What the Assign.| 
Worker Should Be Able to Bo No. 
161. Set, level and plumb 23 


162. 


163. 


164. 


165. 


166. 
167. 
168. 
169. 


171. 


mantles, medicine 
cabinets, window seats, | 
bookcases, kitchen 
cabinets and other 

milled interior fixtures 


14 


RELATED INFORMATION: What 
the Worker Should Ow 


161. 


Stairways 
Lay out and cut simple, 24 
straight run stair 
stringers 
Construct basement 24 
stairs 
Lay out and cut routed 24 
strinyers 
Assemble miljJed stairway 24 
Cut and fit skirting 24 
board 
Miter risers into 24 
stringer 
Return nosing on steps 24 


Assemble newel, handrail 24 
and balustrade 


24 


Frame opening and fit 24 
disappearing stairway 


162. 


163. 


164. 


165. 


166. 
167. 
168. 


: er 


170. 


171. 


Types of milled interior 
fixtures, their con- 
struction details and 
advantages 


Procedures for de- 
termining the exact 
relation of tread and 
riser to run and rise 
Types of stairs and 
defin-tions of terms 
peculiar to stair 
building 

Types of stringers and 
their uses 

Effects of shrinkage on 
various types of tread 
and riser construction 
Types of tread and riser 
construction 

Methods o£ joining steps 


Precautions for safety 
in stairway construction 
Types of platforms and 
landings, newels, balus- 
trades and handrails 
Types of standard 
stairway trim: milled 
stairways 

Advantages of disap- 
peari\g attic stairways 
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Assignment Covering 
Sheet No. 1 Units 1-2 


INTRODUCTION TO THE BUILDING TRADES 


The largest single group of skilled workers in the nation's 
labor force is the building tradesmen's group. Their craftsmen are 
employed mainly in construction, maintenance, repair and alteration 
Of homes and other types of buildings, highways, airports, and other 
structures. 


The prospects for employment in the building trades are very 
promising for the next decade. Opportunities for employment are 
expected to rise because of the expected continued expansion in the 
building industry, retirements, and deaths. and because automation 
and other technological advances are expected to have limited effects 
On employment in the building trades. 


This assignment is designed to acquaint you with the crafts in 
which you are expected to study in this program. You will also get 
acquainted with the wages, working conditions. qualifications needed, 
and the type and amount of training needed to become a skilled worker 
in one of the several crafts. 


Assignment: 


1. Read the references listed below. 

2. Be prepared to discuss the study questions listed below. 

3. Work out the questions, problems, and Projects as assigned 
by your instructor. 


References: 


M. U.S. Department of Labor. Occupational Qutlook Handbook, 
1961, pp. 339-346. 
I. Information Sheet No. 1 (this manual). 


Questions: 


1. What are the three broad classifications of building trades 
journeymen? Which craftsmen are in each classification? 


2. in what type work are building tradesmen employed? Where is 
the largest group employed? , 


3. In what trades is the growth for the next decade expected to 
be more than average? 


4. What training is required to become a skilled craftsman? 
What advantages will a high school education and a certifi-~ 
cate in, the building trades be to you when you apply for an 
apprenticeship? 


5. Who supervises apprenticeship programs at the local level? 


6. From what two sources may an apprentice applicant get infor- 
mation about apprenticeship openings at the local level? 


incsormation 
Sheet No. 1 


THE BUILDING TRADES PROGRAM 
The Meaning of the Building Trades Program 


The program in which you are now enrolled is designed to provide 
you with the background and experience needed to secure empicyment as 
an advanced apprentice in one or more of the several building trades 
crafts. such as'carpentry, brick masonry, electricity, etc. The major 
crafts in the building trades are carpentry, painting, Plumbing, 
bricklaying, electricity (construction), structural iron works 
Plastering, roofing, cement finishing, heating and air conditioning. 
However, the crafts emphasized in this course will be carpentry, brick 
laying, plumbing, plastering, painting, and electricity. Your traininc 
will involve on-the-job experience in building a structure: aS weil as 
related classroom instruction and home assignments. 


The Importance of the Program to You 


You are entering the building trades class in a period when skill 
and know-how are becoming a “must“ for those who wish to secure and 
maintain employment. Through this program you may train for an occur 
pation in which you will be able to learn a livelihood as well as 
make a contribution to the welfare of your community, state and nation. 
It will also help you to decide whether or not this is an appropriate 
Occupation for you. 


Your high school diploma, aiong with a certificate of completion 
from the building trades programe and the endorsement of your in~ 
structor, will be a valuable asset when you apply for an apprenticeshif 
card. This will indicate to the union members that you do possess 
some of the endurance and drive necessary fer becoming a menber of 
their select group. 


The Nature of the Building Trades Field 


Building trades craftsmen are employed mainly in the construction, 
maintenance, repairs and alteration of homes and other types of 
buildings, highways, airports, and other structures. 


The work of building trades journeymen may be grouped into 
three broad classifications-~structural, finishing, and mechanical. 
However, a good craftsman should hecome familiar with all of these. 


Building trades workers concerned mainly with structural work 
are carpenters, bricklayers, cement finishers, operating engineers, 
and ormamental~iron workers. Those concerned mainly with finishing 
work are plasterers, iathers, tile setters, paperhangers, painters, 
hard~-floor layers, glaziers, roofers, and asbestos workers. Those 
concerned mainly with mechanical work are construction electricians, 
sheet-metal workers, plumbers, pipefitters, heating and air-con- 
ditioning workers and elevator constructors. 
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17 
were Building Trades Workers Are Employed 


The largest portion of building trades workers are employed by 
contractors in the contract construction industry. Some are employed 
as Maintenance workers in manufacturing industries. Some work for 
government agencies, and cthers are self-employed. 


An important consideration for those of you entering the buildinc 
trades field is that building trades craftsmen are employed in almost 
every community. However, the industrialized and highly populated 
states provide the best employment prospect. 


Employment Outlock and Wages 


Building trades craftsmen make up the largest group of skilled 
workers in the nation’s Labor force. In mid-1960 there were about 3 
miliion such craftsmen, which was appreximately a third of all skilled 
workers. 


The favorable employment prospects for building trades workers 


AS will result primarily from the approximate 50 per cent increase antici- 
WS pated in the level of construction activity. Another important factor 
~~ which will affect the growth of employment in the building crafts is 
_ that technological changes have limited effects on these workers. 

= Building trades have generally been able to adapt to technological 


changes and continue to grow. 


Building Trades Unions. 


8 Most workers in the building trades are union members. This is 
NA, especially true in large towns and cities. A large proportion of 


building tradesmen are members of unions affiliated with the American 


ee Federation of Labor--Congress of Industrial Organizations (AFL-CIO). 


Most locai unions have local joint appremticeship committees and 
sponsor various apprenticeship programs which should be of interest to 
you. 
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Assignment Covering 
Sheet No. 2 Units 3-6 


INTRODUCTION TO CARPENTRY 


The largest single group of building trades workers are the 
carpenters. Their work is commonly divided into two broad categories-- 
“rough" carpentry and "finish" carpentry. However, a skilled carpen- 
ter should be able to do both types of work. 


In building a typical house, the rough carpenters would build 
forms, erect the sills. girders, floor joists, subflooring, studding, 
ceiling joists, rafters and sheathing. They would also erect scaffold-~ 
ing and temporary buildings on the construction site. The finish 
carpenters would do such things as install molding, wood paneling, 
cabinets, window sash, door frames, doors and hardware. 


in this assignment you will have an opportunity to become ac“ 
quainted with the carpentry trade and to become aware of what is 
required of you if you wish to become a journeyman carpenter. 


Assignment: 


1. Read the reference listed below. 

2. Be prepared to discuss the study questions listed below. 

3. Work out the questions, problems, and projects as assigned 
by your instructor. 


Reference: 


M. U.S. Department of Labor, Occupational Outlook Handbook. 
1961 edition, pp. 346-349. 


Questions: 


1. What are the twe bread categories into which the carpenter's 
work is divided: “that types of work are done in each cate~ 
gory? 


2. What are some of the major fields of construction in which 
carpenters work? 


3. What is considered a desirable amount of high school edu- 
cation for an apprentice carpenter? Whzt age is the 
apprentice generally required to be? 


4. How many clock hours of on-the-jcb training are required to 
complete the carpentry apPrentice program? How many hours 
of related classroom instruction are required? 


5» What per cent of the journeyman’s wage does an apprentice 
usually earn? How many months are usually required before 
he gets an increase in pay? What is the usual per cent 
increase? 


aig. 


6. 


i9 


Why do carpenters have greater opportunities, than most other 
building tradesmen. to become general construction foremen? 


How have technological developments affected the carpenter? 
What is the national average hourly wage rate? What were 


the national minimum and maximum hourly wage rates in 
1960? 
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“ “Sheet No. 3 Units 7-11 


ESSENTIAL PREPARATIONS FOR BUILDING A HOUSE 


The house which a family builds or huys probably will represent 
ome of their largest investments. If the house is planned with 
foresight and built with care, it will prove to be a very worthwhile 
investment. 


If you are to be recognized as a good carpenter, you will not 
only have to be a good craftsman, but you will have to know about 
building preparations and where to refer individuals for further 
information about building. By helping the future homeowner you will 
make friends and build good will in the community. 


In this assignment you will have the opportunity to learn about 
factors which should be considered when selecting a locations com- 
plying with building codes and zoning regulations, investing wisely. 
financing wisely, and cooperating effectively with other individuals. 


Assiqnment: 
1. Read the reference listed below. 
2. Be prepared to discuss the study questions listed below. 
3- Work out the questions, problems, and projects as assigned 
by your instructor. 


Reference: 
D. Durbahn. Fundamentals of Carpentry, Vol. I, pp. 221-228. 


Questions: 


1. What advice should the carpenter be able to give the pro- 
spective homeowner? 


2. What is generally the largest single item of expense in 
building a house? Who receives it? 


3. What factors should be considered when choosing a location 
and deciding what type of home to build? 


4. What are the purposes of zoning laws and building codes? 


5. Who should be contacted to determine the height and adequacy 
Of the sewer? If public sewers are not available, what type 
of drainage systems may be used as a substitute? 


6. What are some Of the things which must be checked to insure 
a clear and unquestionable title to a piece of property you 
purchase? 


7. Why is it necessary to have adequate drawings and specifi- 
cations when building a home? 


8. What precautions should the homeowner take before signing 
contracts with an architect, carpenter, or other interested 
parties? Why is the lowest bid not always the best bid? 


ee ee ee ee 
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Assignment Covering Units 
Sheet No. 4 41, 58, 60-65 


TOOLS FOR THE CARPENTER 


Much of the carpenter‘’s success, and the quality of his work, 
depends upon his ability to select and care for his tools. In an age 
when we are constantly bombarded with high-powered sag doar there 
is urgent need for the tradesman to be able to judge the quality and 
utility of the tools that he must purchase. 


This assignment is designed to acquaint you with the tools used 
by the carpenter, and to familiarize you with some of the desirable 
characteristics of high-quality tools. 


Assignment: 


1. Read the reference listed below. 

2. Be prepared to discuss the study questions listed below. 

3- Work out the questions, problems, and projects as assigned 
by your instructor. 


Reference: 
D. Durbahn, Fundamentals of Carpentry, Vol. I, pp. 7-36, 59-72. 


Questions: 


1. Why is a carpenter required to own fewer tools today than 
was required in the past? 


2. What type of work should the apprentice’s tools be suited 
for? What two major classifications of tools are suggested 
for the carpenter‘s apprentice? Which tools are listed 
under each classification? 


3. What are the major groups of hand tools when classified 
according to their use? Give three examples from each major 
group. 


4. What are the names of the power tools which must be used in 
the shop, or must be stationary if on the job? Which one 
of these is most frequently used? 


5. What are two important accessories for the table saw? What 
use are they to the carpenter? 


6. What size blades are available for the electric hand saw? 
What are two accessories available for the electric hand 
Saw? 


7. What are two other names given to the portable jig saw? 
What are some of the materials which can be cut with the 
special blades available for this saw? 
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8. Which power tool may be used to enable carpenters to do butt 
mortising an@ lock mortising at production speed? 


9. What are the three types of portable sanders? What type 
work is each best suited for? 
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‘Assignment Covering 


‘Sheet No. 5 Units 12-16 
STAKING CUT AND EXCAVATING FOR BUILDINGS 


The initial, and possibly the most important step in erecting a 
structure, is to lay out the foundation. Efficient performance Of 
this task demands that the carpenter possess certain technical 
knowledge. 


Subsequent jobs in erecting the structure will depend upon the 
‘staking out" for its accuracy and stability. Any incorrect placement 
of footings and foundation walls or piers will affect the strength and 
stability of the building. 


In this assignment you will learn about the procedures, tech- 
niques and materials used in foundation layout. Precautions and 
methods o£ excavating will also be covered. 


Assignment: 


1. Reac the references listed below. 

2. Be prepared to discuss the study questions listed below. 

3. Work out the questions, problems, and projects as assigned 
by your instructor. 


References: 


D. Durbahn, Fundamentals of Carpentry, Vol. I, pp. 10~19, 32-35 


E. Durbahn, Fundamentals of Carpentry, Vol. II, pp. 15-26, 416- 
467. 


J. Mix, Practical Carpentry, pp. 57~62, pp. 10-12. 
Questions: 


1. What factors should be considered in selecting a home site? 


2. What are some of the recent trends in designs and styles for 
homes? 


3. What tools and instruments are needed for laying out a 
foundation? How are they specified? 


4. What major steps must be taken in the process Of laying out 
a foundation? 


5. Why is it necessary to determine the size girders to be 
used and the spacing of girder posts and piers before the 
foundation is laid out? 


6. What are the functions of batter boards? What building 
lines are established on the batter boards? How are these 
lines indicated? 


7. What methods may be used to square the foundation? 


8. What special layout requirements are necessary for exca- 
vation work? What precautions are necessary in excavation 
work? 
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Assignment Covering 


‘Sheet No. 6 Unit 50 


PROCEDURES FOR CONSTRUCTING CARPENTRY EQUIPMENT 


When a carpenter starts out on a job, his mechanical ability is 


‘often judged by the type of sawhorse or miter box he builds. Not only 


is the carpenter's reputation affected by his equipment, but his job 


. efficiency will also depends to a large extent. upon devices he uses 


in his work. 


in this assignment you will learn some facts about the sawhorse, 
Saw vicee workbench stepladder,. miter box, straightedge and other 
items of equipment frequently constructed by the carpenter. 


Assignment: 
1. Read the reference listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems, and projects as assigned 
by your instructor. 


Reference: 


D. Durbahn, Fundamentals of Carpentry, Vol. I, pp. 36-58. 
Questions: 


1. How is the size of construction lumber referred to? Can the 
builder be sure that lumber purchased from the mil. is the: 
exact size that is specified? 


2. What should determine the length and height of a sawhorse? 
What material is recommended for building a sawhorse? 


3. What numbers on the framing square are used to get the top 
and bottom cuts on the sawhorse legs? (Page 37 in the 
reference) How should the sawhorse be tested to see if 
the legs have been cut at the proper angle? 


4. What is the advantage of having a workbench? For what 
type work is it especially useful? 


5. What is the approximate height of a convenient stepladder? 


6. What is a miter box used for? What material is recommended 
for constructing permanent miter boxes? 


7. What are door jacks used for? What size material is recom 
mended for their construction? 


8. What are the names given to two toolboxes recommended for 
every carpenter? What is the purpose of each? 


‘5 
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feetenment Covering 
‘Sheet No. 7 Units 17~26 
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CONCRETE AND CONCRETE FORMS 


The modern trend in construction Seems to be toward larger and 
“more functional buildings which require the use of concrete for 


_LStrength and protection against fire. 


The quality of the concrete work will, to a large extent, 
' @etermine the strength of the entire structure. 


The design and construction of concrete “orms is also important 
because they must hold and support the semi~liqu.d concrete until it 
has hardened. These forms must be located accurately and must be able 
to withstand heavy pressure. 


In this assignment you will have an opportunity to become fa- 
miliar with the various ingredients for concrete and concrete mixes. 
You will also learn what materials should be used for concrete forms 


-and how forms should be built. 


Assignment: 


1. Read the references listed below. 

2. Be prepared to discuss the study questions listed below. 

3. Work out the questions, problems, and pro,ects as assigned 
by your instructor. 


References: 


A. Concrete Form Construction, pp. 15-105. 
J. Mix, Practical Carpentry, pp. 15-32. 


Questions: 


1. What are the major ingredients of concrete? What pro- 
portions of each ingredient are recommended for good 
concrete? In what order are the ingredients specified? 


2. What size aggregates are recommended for concrete? What 
effect does the amount of water have on a concrete mixture? 


3. What are the names of the concrete form members needed for 
a typical concrete wall? What are the functions Of each? 
What materials are used in form construction? 

4. What precautions should be taken when building forms? 


5. What are the functions of wall ties and spreaders? What 
types ‘and sizes are found on the market today? 


6. How are the quantities of the following materials for forms 
figured? Studs? Sheathing? Nails? 


9. 


10. 


Ll. 


12. 


13. 


14. 
15. 
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What is the purpose of anchor bolts in foundation walls? 
How are they installed in the concrete forms? 


What thickness stock is recommended fur construction footing 
forms? Under what conditions may the earth serve as a 
footing form? What methodsmay be used to tie the foundation 
wall to the pier or footing? Jlow are pier and footing forms 
braced? 


Vader what condiiions may a builder use an inside ,form wall 
only? What are the disadvantages of using only one foun- 
dation wall form? How are wall forms braced? 


How are openings in concrete walli: Sormed? What methods may 
be used to provide for easy removal of forms from openings? 


What are the two general types of concrete steps? What 
special precautions, if any, mist be taken when building 
each type? 


What is meant by each of the following terms: Riser? 
fread? Pitch board? 


What size stock is generally used for sidewalk forms? What 
is the recommended spacing for sidewalk form stakes? 


What materials should be used for building curved forms? 


What are the names of forms and centers used for arched 
openings? 
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~Bheet No. 8 Units 27-33 

, ANTBRPRETATION OF BUILDING PLANS AND SPECIFICATIONS 

5 Much Of the success of a bvilder depends upon his ability to 

; ‘Tread, interpret and follow plans and specifications. The ability to 
read and interpret plans also will be of value in making estimates of 


re adam costs and thus improve his chances of being a successful 
bidder. 


ae This chapter is deSigned to acquaint you with some of the basic 
“fundamentals of blueprint reading. which will enable you *o improve © 
your blueprint reading ability when you enter the building industry. 
‘Assignment: : 

l. Read the reference listed below. 

2. Be prepared to discuss the study questions listed below. 

3. Work out the questions, probtems, and projects as assigned 

by your instructor. 


Refe ce: 
D. Durbahn. Fundamentals of Carpentry, Vol. I. pp. 229-262. 
estions: 


1. Why is it so importanc that the carpenter be able to read 
and interpret blueprints and specifications? 


2. What are some Of the things the beginning carpenter should 
learn to de in order to gain a basic knowledge of how to 
read blueprints? 


3. What are the purposes of a set Of drawings, blueprints, and 
specifications? 


4. wh: . is meant by “making a drawing to scale"? What scale 
is usually used to make house drawings? 


3- What four types of drawings are needed for architectural 
construction? Briefly describe each type. 


6. What is the meaning of each of the following: Schedule? 
Specifications? Symbois? 


THE FOLLOWING QUESTIONS PERTAIN TO DRAWINGS AND SPECIFICATIONS OF 
"A TYPICAL AMERICAN HOME,” Reference D, pp. 245-262. 


7. What is the pitch of the main roof? 


8. How long is the fireplace mantel? How deep is it? What is 
; its height from the finished floor? 


oe 
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12. 


13. 


14. 


15. 
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What are the inside dimensions of the laundry? dow many 
ceiling lights are in the launcry? 


What material is used for partition wails in the laundry? 
What type and size basement windows are to be used in the 
basement? 


What size joists are to be used for the first floor? What 
is the recommended spacing? 


What are the over-all dimensions of the first floor plan? 
How many windows are to be on the first floor? 


What are the dimensions for footings and foundation cf the 
north wall? South wall? 


What is the specified type and grade for the dimension 
lumber ? 


How is the exterior wall to be finished? What is specified 
for exterior trim? 
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ae Bheet No. 9 42, 145-147 

Be 2 TPES OF WOOD FASTENERS AND BUILDERS' YARDWARE 

7 ee : ‘ 

Ey as m 

ve a £% is the carpenter's job to fit and fasten many edd~shaped 

a. PUM of wood together or in place. Modern science has made this 
At job Gasier by contributing many improvements, such as the development 
ae Of special treatments for nails, water resistant qualities of glue, 
rary) 


nis new inventions in fasteners, and many other progressive aids in this 
Ree Phase of construction. 


Wood fastening devices include nails, screws, holts, timber 
connectors, dowels, anchors, gives, and other building hardware. An 


efficient carpenter must know the advantages and Limitations of these 
fastening devices. 


his assignment provides you with an opportunity to learn about 
Ys the types, specifications, and uses of the various wood fastening 


fA Gevieces and about the comaon items of building hardwere. 
ee 

if Assiouments 

is ; 

7, J “ *% 

eg i.e Read the reference Listed below. 


ie 2. Be prepared to Giscuss the study questions listed below. 
ye 3. Work ovt the questions, problems, and projects as assigned 


x by your instructor. 

Ve Reference: 

Vg D. UDurbahn, Fundowmentals cf Carpentry, Vol. I, pp. 183-215. 
ED Questions: 


L. What ave the different fastening devices used todey? Wheat 


three main characteristics of nails shouid the builder be 
familiar with? 


2, What are the reasons for the special coatings and finishes 
put om nails? What are the names of these ceatings and 
finishes? 


3. What are the @ifferent kinds of naiis? Whet is the purpose 
and function ef each Kind of nmsil? Bow sre nail sizes 
designated? 


4. In what weys are wood serews considered superior £0 nails? 
How is the diameter of screws designated? Wrat are the 
three different kinds of wood screws, when classified 
according to the shepes of their heads? 


Se What are the uses of each of the follewing: Metal screws? 
Bolts? 
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What are the general categories of anchors used for fasten~ 
ing wou€ £0 conerete and masonyvy? Whet are the names of 
anchors that belong in each category? 


What are the four basic ninge classifications? Whet other 
types of hara@ware may be installed on doors? é 


What general types Gf glue ere avzilable for jicingng wooed? 
What are the advantages and disadvantages of each? 
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Assignment Covering Units 
Sheet No. 10 57. 59, 66 


PRINCIPLES AND METHODS OF FRAMING FOR FLOORS 


No homeowner wants the floors in his house to vibrate every time 
someone walks across a room. This vibration is annoying, but even 
more important. it indicates that the floors are unstable. The 
presence of this type of floor is one of the most obvious signs of 
PpoCcr construction in a home. Of course, it takes more than the use of 
Stronger or larger timbers to avoid this problem. The carpenter has 
to master many Of the principles of joinery, bridging, crowning, and 
other operations before he can be assured of having a level floor of 
maximum Stability. 


The information in this assignment has been selected to give you 
an Oppertumity to study the methods, precedurese problemse and common 
Practices involved in modern floor framing. 


AsSioqnment: 


i. Read the reference listed below. 

2. Be prepared to discuss the study questions listed below. 

3. Work out the questions, problems, and projects as assigned 
by your instructer. 


Reference: 
3. Mix, Practical Carpentry. pp. 57-73. 
Questions: 


i. What are girders? What percentzge of the building weight do 
they usually support? 


2. What factors must be considered in determining girder sizes? 


3- What rule may be used in geciding the proper size wood post 
needed to support girders? Why should girder post footings 
extend above the basement flceer level? 


&. What ere foundation sills? “hat ere the usual sill sizes? 
Row should they be secured to the foundation wall? 


5. ‘What treatwent should be given to sills in order to protect 
them against termices? What other means of termite pro- 
tection may be used? 


6. What is the function of floor joists? What is the usual 
spacing of joists. What factors mast be considered when 
figuring joist spans? 


7. What is the purpose of bridging ficor joists? What size 
steck is recommended for cross bridging? Which eng of cross 
bridging should be nailed first? Why? 
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Assignment Covering 
- Sheet No. 11 Units 52~56 


KINDS, PROPERTIES, AND STOCK SIZES OF LUMBER 


Lumber is a very important item in all forms of construction 
work. In fact, the selection and utilization of lumber will be one of 
the carpenter’s greatest responsibilities. There is a great deal of 
Variation in lumber as to kinds, strength, durability, grain, texture, 
defects, color, beauty, cost, and wearing qualities; the successful 
carpenter must have a sufficient knowledge of these conditions to make 
the proper choices. It is just as important for him to know where and 
when he can use lumber with certain defects without impairing the 
structure as to be able to select superior pieces for special uses. 


This assignment will give you some information about the charac~ 
teristics, kinds, grades, properties, stock sizes, shapes, and costs 
of lumber which will help you to become a successful carpenter. 


Assignment: 


1. Read the reference listed below. 

2. Be prepared to discuss the study questions listed below. 

3- Work out the questions, problems, and projects as assigned 
by your instructor. 


Re ference: 


D. Durbahn, Fundamentals of Carpentry, Vol. I, pp. 113~153. 
Questions: 


i. What is meant by the following terms: Defect? Cross grain? 
Pith? Warp? 


2. What is yard lumber? What is it generally used for? 


3- What are the three grades of yard lumber? What are the 
grades of factory or shop lumber? 


4. What three types of measure are used in selling lumber? 
Give examples of the types of building materials sold by 
each type of measure. 


&. What portion of the house is generally built from softwood? 
What are the mest common species of softwoods that may be 
found in a lumber yard? 
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Aseignment Covering Units 
“ Sheet No. 12 67-74, 80-83, 
111-112 


METHODS OF WALL FRAMING 


Any structure depends upon its skeletal framework for strength 
and support. It is the framing that supports and holds in place all 
Sheathing, siding, roofing, and flooring. Without a strong frame, you 
can see how difficult it would be to have a stable building. The 
accuracy of the entire construction job will bear a direct relationshif 
to the degree of accuracy maintained in the framing. Therefore, 
errors in the superstructure can “show you up" aS a good or bad 
workman not only during its erection, but also at any time in the 
later phases of construction or in later years of service. 


In this assignment, you will study about the various methods of 
framing. their uses, as well as the advantages and disadvantages of - 
each. 


Assignment: 


l. Read the references listed helow. 

2. Be prepared to discuss the study questions listed below. 

3. Work out the questions, problems, and projects 2s assigned 
by your instructor. 


References: 


E. Durbahn, Fundamentals of Carpentry. Vol. II. pp. 78-84. 
J. Mix, Practical Carpentry, pp. 51-55, 76-92. 


Questions: 


1. What are the commonly used house framing methods? What are 
the distinguishing characteristics and advantages of each 
method? 


2. What are studs? What size stock is generally used for 
studs? When is it desirable to use a larger size stock 
other than what is usually used? How should studs be nailed 
in place? 


3. What is a sole plate? What is the recommended method of 
nailing it in place? 


4. What are corner posts? What are the different methods of 
assembling corner posts? How should corner posts be nailed 
to the plate or sill? What size nails should be used? 


5. What methods may be used to brace wall studs? What are the 
specific reasons for stud braces? 


6. 
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How are openings in walls framed? Distinguish between load~ 
bearing headers and non~bearing headers? Why are trussed 
headers recommended for wide openings? 


What are fire stops? What is their function? What are some iq 
methods of fire stopping? if 


What are the principal purposes for applying sheathing? 
What types of materials may be used as sheathing? What are 
the advantages and disadvantages of each type? 


What construction methods may be employed to sheath a wall? 
What are the advantages and disadvantages of each method? 
What do the tests made by the Forest Products Laboratory 
indicate as to ridgidity and strength of various wall con- 
Struction procedures? 
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Assignment Covering 
Sheet No. 13 ‘Unit 79 


SPECIAL oe PROBLEMS RELATIVE TO THE WORK OF OTHER TRADESMEN 


There are very few, it any. carpenters who do all of the work © 
that is called for in resert day construction. The building trades, 
like other phases of 2... u%tzy, are in an era of specialization; 
Electricians, plumbers, 2% ne masons, and many other tradesmen will 
be your teammates as you work at the job of completing a house that 
meets the specifications set up by the homeowner. 


The success of the related tradesmen depends in part upon your 
cooperation and your understanding of their duties and responsibili<- 
ties. It is not necessary for you to master their special skills, but 
by gaining special information about their problems you will be able 
to save time, as well as your reputation, and your employer's money. 


This assignment considers special framing problems related to 
Plastering, plumbing, tiling, heating, ané@ electrical work. 


AsSi ment: 


1. Read the reference listed below. 

2. Be prepared to discuss the study questions listed be low. 

3. Work out the questions, problems, and projects aS assigned 
by your instructor. 


Reference: 


E. Durbahn, Fundamentals of Carpentry, Vol. II, pp. 84-90. 
Questions: 


1. Why is the carpenter conside‘ed the key man in the con-~ 
struction of wooden frame kuildings? What are some of the : 
things he should know concerning the work Of other. tradesmen? 


2. What does the carpenter reed to knew concerning brickwork, 
in regard to framing around chimneys? 


3- What are »robably the most difficult framing probiems for . 
the carpenter in regard to making provisicns for other 
tradesmen? Why must the partition wall that houses the soil 
stack be built of 2 x 8 studs? 


4. Why does the carpenter need to have adequate drawings and 
layouts of the work of such tradesmen as plumbers, heating 
and ventilating workers, tilesetters, etc? 


5. What are plaster grounds? What is their purpose? Why is it 
so important that they be placed in the correct places? What 
determines the required thickness for grounds? 


6. Why must the concrete base for a tile floor in the bathroom, 
lavatories, etc., be @ropped between the joists? How is it 
done? 
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resignmen t Covering 
Sheet No. 14 Unit 78 


PRINCIPLES OF PARTITION CONSTRUCTION 


a The erection of the exterior walls of a house is very important, 

_ but it takes more than that to make the house livable. For example, 

PY the floor space within those walls must be suitably divided by in- 
terior partitions, and openings must be made in the partitions to al- 
low for accessibility and circulation. The construction of such walls 
and openings calls for careful planning and efficient construction. 


The carpenter is often called upon to aid the home builder in 
planning room arrangement and the positioning Of door openings. It is 
important therefore, that the carpenter should be familiar with the 
principles that guide the placement of rooms in a home as ‘ell as the 
procedures of constructing the partitions that separate the various 


_ Your goal in completing this assignment should be to learn the 
principles, procedures, precautions, and special techniques used in 
partition construction. 


Assignment: 


1. Read the references listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems, and projects as assigned 
by your instructor. 
References: 


zz E. Durbahn, Fundamentals of Carpentry, Vol. Ile pp. 65~73. 
a J. Mix, Practical Carpentry, Pp. 92-96. . 


Questions: 
l. What is meant by a bearing partition? Non-bearing partition? 


2. How should a bearing partition be placed in relation to the 
floor joists beneath it? 


3. What type or floor joist assembly and support must be pro- 
vided for partitions which run Parallel to the joists? 


4. How are partition posts assembled? Why is it so necessary 
that partition walis be tica tugether firmly with solid 
anchorage? 
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Assignment Covering 
Sheet No. 15 Units 34-49 


THE NATURE OF INSULATION AND ITS INSTALLATION 


Years ago your great-grandfather may have stood before an open 
fireplace absorbing the warmth from the fire while across the room 
this same warmth was not prevalent. At the same time enough heat went 
up the chimney to have warmed this other side of the room with enough 
heat left over to do the family cooking. ‘Today, you may be supplying 
a furnace with plenty of fuel and sitting in comfort; however, many 
dollars worth of heat may be seeping through the walls and ceilings. 


By modern means of insulation, any homeowner can Prevent ex~_ . 
cessive loss of heat and thus save money on his yearly heating biil. 
The carpenter is often called upon to give advice about insulation and 
to install the types of insulation the homeowner selects. 


From this assi_iment, you may learn about the types, composition, 
- comparative values, installation procedures, and the fundamental 
principles behind the use of insulating materials. 


Assignment: 
l. Read the references listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems, and projects as assigned 
by your instructor. 


Re ferences: 


D. Durbahn, Fundamentals of Carpentry, Vol. I, pp. 155-182. 
3. Mix, Practical Carpentry, pp. 207-236. 


Questions: 


1. What is meant by “thermal insulation"? What results are 
produced by using this material process? 


2. What are the various types of building insulation? What are 
the characteristics of each? 


3. What are the comparative values of insulation? 


4. Whereare the recommended places to insulate a residential 
building? 


5. What is a vapor barrier? What conditions cause a need for a 
vapor barrier? What materials are recommended for use as 
vapor barriers? 


6. What type of construction details and techniques may be 
utilized to control condensation? 


7. What materials may be used for acoustics and sound control? 
What are other methods of controlling and reducing sound in 
addition to using soundproof materials? 
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Assignwent Covering 
Sheet No. 16 Units 43-49 


TYPES AND USES OF SCAFFOLDING 


Most of a curpenter's work has to be done above the ground level. 
Such jobs as putting on siding and roofing as well as the installation 
of windows demand that he have some sort of elevated platform for hin- 
self and his tools. Ladders are often used to help the carpenter 
reach high places; however, they have the disadvantage of restricting 
his horizontal movement. Scaffolds are usually constructed on jobs 
to avoid these and other disadvantages. Of course, there are many - 
types of scaffolds for different jobs, and it is necessary for the 
carpenter to know the merits of each in order that he may be able to 
do his job more efficiently. Not only should the types and uses of 
scaffolding be known, but a competent carpenter must also know the 
safest methods of constructing them to prevent injury on the job. 


The information in this assignment will give you an opportumity 
to learn something about the types, uses, limitations, and advantages 
of scaffolding. 


Assignment: 


1. Read the references listed below. 

2. Be prepared to discuss the study questions listed below. 

3. Work out the questions, problems, and projects as assigned 
by your instructor. 


References: 


E. Durbahn, Fundamentals of Carpentry, Vol. Ii, PP. 122-128. 
J. Mix, Practical Carpentry, pp. 370-377. 


Questions: 


1. What factors must be considered in determining the type of 
scaffold you need? 


2. What are the principal parts of a carpenter's scaffold? 
What size stock should each part be made of? 


3. How may steel brackets be used in building scaffolds? Why 
have they become so popular? 


4. What are ladder jack scaffolds? Under what conditions can 
they be used advantageously? 


5. What types of supports may be used for roof construction and 
repairing? 
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Covering 
Sheet No. 17 Unit 51 


SAPETY IN THE BUILDING TRADES 
Work in the building traésis generally more dangerous than work 
in manufacturing, but the risk of injury is lessened considerably when 
proper work practices are followed. In recent years, the safety 
record Of construction workers in contract construction work has im 
Proved aS a result of safety programs established by employers and 
unions. 


Not only does an individual who is thoughtless or negliccant risk 
personal injury. but he also increases the possibility of his fellow 
workers becoming iniured. Remember that a aqood carpenter seldom gets 
burt. So don’t let constant injury brand you as a poor craftsman. It 
is always a qood practice to follow the old adage that an ounce Of 
Prevention is worth a pound of cure. Learning safety rules and 
practicing them will increase your ounces of prevention. 


In this assignment you will have the opportunity of learning 
general safety rules and practices which are beneficial to carpenters. 


Si te 7 


1. Read the references listed below. 

2. Be prepared to discuss the study questions listed below. 

3. tiork out the questions, problems, and projects as assigned 
by your instructor. 


References: 
D. Durbahn, Fundamentals of Carpentry, Vol. I, pp. 56-57. 
E. Durbabn, Fundamenteis of Carpentry, Vol. II, pp. 16-18, 129~ 
230. 
stions: 


1. What is the basic requirement for reducing accidents to a 
minimum? What is the major cause Of aceidents in the 
building industry? 


2. What are the major points to be remembered in regard to work 
clothes? What type of shoes and shoe~soles are recommended 
for the builder? 


3. What are the other hazards that should be guarded against? 
What habit should the young carpenter form regarding pro- 
truding nails? 


&. What is the minimm supp! ly Of first aid items that should be 
included in a carpenter's first aid kit? 


5. What are a few"safety conscious”suggestions that should be 
remembered by builcers? 
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asstomment Covering Units: 
Sheet No. 19 84-86; 91-93 


PRINCIPLES OF ROOF FRAMING 


A good roof mst nct only look nice and stay in place, but it 
mast also set:ve its primary purpose of keeping out wind and rain. It 
mst be able to support heavy snow and ice and stand firm against 

winks and rain. Yhese and other factors go together to make 
roof framing and design ome of the carpenter's most difficult con~ 
struction problems. When reckoning with these factors, the carpenter 
must select the proper style of roof as well as the most Satisfactory 
pitch for economy, efficiency. and appearance. 


Am important part of this assignment is the use and function of 
the framing square. Yherefore, it is necessary for the carpenter to 
acquaint himself with the fundamental operations performed and the 
special Layouts done. with the square in solving construction problems. 


This assignment is @esiqned to acquaint you with the various 
styles and variations in rceofs, the terms and relationships of roof 
members, the requirements and calculations for determining proper 
Ditch, the use of scales and tables found on the framing square, and 
factors regarding overhand, eaves and gutters. 


Assiqnrent: 


1. Read the references Listed below. 

2. Be prepared to discuss the study questions listed below. 

3. Work out the questions, problems, send projects as assigned 
by your instructor. 


References: 
De Durbahn, Pundamentals of Carpentry, Vol. I, pp. 73-96. 
E- DOurbahn, Fondamentals of Carpentry, Vol. Ii, pp. 134-147. 
Questions: 


” 


le What, are the names of the various roof styles? Which ones 
are most commoniy used for modern residential buildings? 


2. What is meant by the following terms: ridge? rafter plate? 
vafter? What are the names of the different kinds of 
ratters? 


3. Define\the following terms: span? run? rise? 
4. What colgtitutes the total rise of a rafter? What consti~ 


=e ing tere total length? What methods may be used to deter- 
iL lencths sf rafters? 
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5. What are the principal parts of the framing square? How may 
a framing square be tested for accuracy cf a right angle? 


6. What are the names and uses of the various tables on the 
framing square? On what part Of the square may they be 
found? How may a square be used to calculate proportions? 
What are other uses and functions of the framing square? 


7. What is meant by each cf the following terms: unit runs? 
unit rise? unit length of rafter? How are these unit 
measurements applied to rafter cutting? 
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Assignment Covering 


Sheet No. 19 Units 87-89 


PROCEDURES AND PRACTICES OF ROOP FRAMING 


To the beginner or casual observer, roof framing seems extremely 
difficult; uowever, to the carpenter who thoroughly understands a few 


‘principles of geometry and can apply them, the problem of framing a 


roof becomes less and less @ifficult. 


The roof serves as the backbone of a building and must be eble 
to withstand snow. wind, and rain. For this reason, the job of 
framing a roof is extremely important and must be done with skill and 
care. To develop the skill that is needed to do this job properly. 
the carpenter needs more than practice. He must have a thorough 
understanding Of the principles which form the foundation for the 
procedures he should follow. 


This assignment directs your learning toward the methods of 
laying off rafters, types and nature of overhang, proper use Of roof 
trusses and braces, and practice in the use of tables and Scales found 
On the steel square. 


Assignment: 


1. Read the references listed below. 

2. Be prepared to discuss the study questions listed below. 

3. Work out the questions, problems, and projects as assigned 
by your instructor. 


References: 


E. Durbahn, Pundamentals of Carpentry, Vol. II, pp. 147-182. 
J. Mix, Practical Carpentry, pp. 99-124. 


Questions: 


1. What is a roof plan? Of what value is a roof plan to the 
carpenter? 


2. What principal purposes does the ridge serve? What is the 
difference between the "theoretical length" of the ridge and 
the “true length" of the ridge? 


3. What is the difference between plumb and level lines as used 
with rafter cutting? 


4. What three factors should be considered in determining the 
size Of rafters? What are considered safe spans for the 
various loads, sizes. and spacings of rafters? 


5. What is meant by the following rafter terms: ridge cut? 
seat cut? tail cut? and overhand? 


10. 


ll. 


12. 


13. 


14. 


15. 


16. 
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What is meant by roof pitch? What is the relationship hbe-. 
tween unit rise, unit run and pitch? What unit runs and 
unit rises are required to make up each of the following 
pitches: 1/6? 1/4? 1/3? 5/24? 


How can the unit length Of a rafter be determined if pitch 
is known? How is the total length of the rafter determined? 


If rafter stock haS a crown, how should the crown be placed 
when the rafter is in position? Why is this important to 
observe in cutting the rafter? 


What method is commonly used to find the length of rafters? 
What is a suggested procedure for laying out common rafters? 


Why is it necessary to shorten a common rafter at the ridge?.. 


How snuould this be done? 


What is the relationship between the hip rafters and the 
common rafters? Why must the unit run for hip rafters be 
17 inches instead of 12 inches? 


What is meant by “backing” hip rafters? What methods-may- he 


used te back hip rafters? 


What two methods are used to frame hip rafters at the Plumb 
cut? How much must the hip rafter be shortened for each 
method of framing? 


What are the major differences between a hip rafter and a 
valley rafter? In what ways are they alike? 


What are the types of jack rafters? What framing members 
does each type touch when placed in position in the roof? 
What is meant by the “common difference" of jack rafters? 
What procedure may be used to find the common difference in 
jack rafters? 


What is the most common spacing for rafters used in ordinary 
roofs? Why is it better to frame a building so that rafters 
and ceiling joists are side by side at the plate? 


What methods can be used to provide support for rafters? At 
what position on the rafters should collar beams be placed? 
How may the length of a collar beam be determined, without 
measuring the length, when the height of the beam above the 
Plate is known? 
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sa t Covering 
_fareet Now 20 Units 94-96 


SPECIAL ROOF FRAMING PROBLEMS 


Many of the more complicated aspects of roof framing do not con-~. 
_ front the carpenter now because modern roofs tend to follow more simple 
‘designs in contrast with roofs on older homes. 


However, a highly skilled carpenter should be familiar with some 
of the special roof framing problems such as framing dormers, lean~to 
roofs, gambrel roofs, chimney saddles, and bay-window roofs. The 
ability to skillfully execute these types of framing problems will 
eee. distinction between the highly skilled craftsman and the less 
S ed. 


In this assignment you will have the opportunity to become fa~ 


miliar with some of the special problems relating to roof framing and 
the procedure used to solve these problems. 


Assignment: 


1. Read the references listed below. , 

2. Be prepared to discuss the study questions listed below. 

3. Work out the questions, problems and prajects as assigned 
by your instructor. 


References: 


BE. Durbahn, Fundamentals of Carpentry, Vol. II, “pp.-- 182-214. 


Questions: 


1. What is the procedure that should be used in laying out 
rafter spacing on the plate and ridge? 


2. On a hip roof how far should the first common rafter be 
' ‘placed away from the corner of the building? Are the hip 
anc. jack rafters nailed in place before or after. the common 
rafters? Why is it not necessary to plumb the ridge of a 
hip roof? 


3. What are the different types of shed roofs? What special 
problems are involved in framing a dormer roof? What 
problems arise when erecting an intersecting roof? 


4. What are the characteristics and construction procedures of 
a lean-to roof? Gambrel roof? Chimney saddles? Bay window 
roof? 


. 5. How may the ere | square be used to determine, the common 
y difference in the lengths of gable-en@d studs? What figures _ 
‘ -should be used-to.get.the angle cut, used-on_gable~end. sindsT 
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What is a layout tee? What size stock should be used for 
making it? Why is it especially useful for laying out hip, 
valley, and jack rafters? 


How is the slope of a roof defined? What slope is required 
for a flat roof? What method may be used to frame the over~ 
hang Of flat roofs, 


Describe the following: transverse beam system of roof 
framing? longitudinal beam framing? 


What is a truss roof? What are the advantages of using roof 
trusses for framing roofs? What are the principal parts of 
a roof truss? 
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resignrent Covering Units 
«Sheet No. 21 119-126, 139-144, 
148-151 


‘TYPES OF WINDOWS AND DOORS, THEIR FRAMING AND INSTALLATION 


‘We would all certainly have to agree that a home or any cther 
building is not complete without windows and doors. Windows allow for 
natural lighting and ventilation, while Coors are necessary for the 
obvious reasons of gaining entrance and exit. This area of work is 
especially critical for the carpenter since nothing shows up his skill 
quite as quickly as a door that drags or one that will not close tight 
enough to engage the lock. To avoid these and other difficulties, you 
will have to learn how to construct door and window frames, how to fit, 
hang, and lock doors and windows, as well as the process of casing 
openings. 


In addition to these skills which you will master, there is much 
information about doors and windows that you will need to know in con- 
nection with the performance of these operations. This assignment is 

_ designed to assist you in learning this related information. 


Assignment: 
\ 
1. Read the references listed below. 
2. Be prepared to discuss the study questions listed below. 
3: Work out the quescions, problems. and Prajects as assigned 
b your instructor. 


References: 
. Purbahn, Fundamentals of Carpentry, Vol. II, Pp. 307-326. 
a Mix. Practical Carpentry, pp. 237-282. . 


" Question Pl 


{ What are door jambs? What are the parts of aivee jambs? 

| What type of joint is used in building door jambs? What is 
: the uSual thickness of door jamb stock? What is the pro- 

\ cedure for installing a door jamb? 


2. ‘What is a hollow core door? What are some of the unique 
dvantages of a hollow core door? What are the character- 
Stics of other types of doors? What are the popular sizes 
fF exterior and interior stock doors? 


3. at three methods are commonly used in hanging doors? What 
pre four types of side hinges? 


. 4. What are the names of the various parts of a door frame? 
en should the trimming of a door opening take place? 
at is the procedure to be followed in trimming a door 

pening? 
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Wh: ~ preliminary precautions should be observed before at~- 
tex..cing to fit a door? Approximately how much clearance 
should be allowed on each side of a well-fitted door? 
Between the door and the threshold (for exterior doors)? 
Between door and door stop? 


What are the two most commonly used types of windows? What 
are the characteristics of these windows? How do they 
operate? What are some important facts to remember while 
installing these windows? 


What are awning windows? What are the advantages of awning 
windows ? 


What are gliding windows? How do they operate? What are 
some important points to remember when installing gliding 
windows ? 


What are insulating glass units? What useful purposes do 
they serve? What is one of the recommended procedures for 
installing insulating glass in picture windows? 


What precautions should be observed in bengieng and in- 
Stalling metal framed windows? 
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AssSicqnsent Covering Units 
Breet No. 22 98-110, 113-118 


EXTERIOR TRIM AND FENEISH 


The versonality of a house depends not so mich upon the duality 
%of construction as upon the cutiwerd appearance if makes. Your face, 
Pnysical features, dress, am@ ectioms reveal your personality. Figur- 
atively, a house relics om all of these except actions tc reveal its 
personality. The shape of the root, the location and composition of 
the front door are imvortant features, but the outer covering and the 
Finish really determine the Ishels of quality, durability and indi- 
Viduality. 


AS 3 carpenter, your responsibility is to build the base for 
certain features that are to be brought out in peinted surfaces such 
2S Shadow sifects, “scalloped” shingles, half-timbered work, and many 
Others. Therefore, you must kmow the types of finishes available, but 
more isportant,you mst know how to comstruct them so that the desired 
ettects are attained. 


The information covered in this essicqnment will increase your 
xnowledse cf the types ami characteristics of siding materials as well 
as the constraction procedures followed in applying such material. 


Assicnmst: 


l. Read the references Listed below. 

2. Be prepered io discuss the study questions Listed below. 

3. Work out the questions, problems, and projects as assigned 
By your instructor. 


References: 


Ee. Durbabn, Ford tals of Carpentry, Yolk. It, pp. 215-246, 
254-274. 
cde Mix, Practical Carpentry. pp. 125-2906. 


estions: 


i. Whet are the principal purposes of the exterior finish? 
What are the principal parts of the exterior finish? 


2. hat factors mst he comsidered in choosing the wood for 
exterior finish? What woods ere commonly used for exterior 
finish? 


3. What two useful purposes does building paper serve? Of the 
varicus tyzes of building pepper, which types are commonly 
used to cover wells? 


4. Whaat are the verious kinds of materielis that may be used as 
siding om a howse? What are the charecteristics and mrits 
of each in relation to the other types? 


10. 


il. 
12. 


i3. 


14. 


16. 


17. 


ig. 
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What are the various types of wood siding? What are their 
aifferent characteristics? What are the advantages and 
disadvantages Of each? What construction methods are 
employed? 


What are the different styles of corners and corner board 
construction that may be used with siding? What are battens 
and where are they used? 


What unit cf measure is used in estimating wood siding? 
What are the minimum laps for the various widths of siding? 


What are the characteristics of wood shingles for wall 
coverinas? What are Shakes and how do present day "shaved 
Shakes” differ from shakes of years ago? What are the best 
woods for making shingles? What portion of a shingle is 
left exposed? 


What is asbestos cement siding made from? What are the two 
commonly used types? What are the usual sizes of asbestos 
Shingles? 


What is a brick veneer wall? Why should brick veneer be 
used with balloon type framing instead of platform type? 
aaa procedures are involved in a brick veneer 
Wa Fs 


What are water tables? Describe the three types. 


What is the cornice trim? What are commonly used styles of 
cornices? What are the merits and characteristics of each? 
What are rake moldings? 


What are the principal roofing materials? What are the 
three major types of asphalt roofing? What are the various 
weights and shapes of asphalt roofing materials? 


What is “flashing"? On what parts of the roof is it 
required? Why is it used? What are two methods of flashing 
around chimeys? 


What is a built-up roof? What materials are required for a 
built-up roof? What are the various procedures employed in 
applying each different roofing material? What are the 
characteristics of a wood shingled roof? How is it 
constructed? 


What are the commonly used roof tiles made from? What are 
the two styles of roof tiles? 


What are the advantages and disadvantages of each of the 
following types of roofs: galvanized sheet metal? aluminum? 


What are the various styles, types and shapes of gutters and 
downspouts? How are these insta. led? How is the correct 
Size of gutter and downspout determined? 
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Assignment Covering Units 
-Sheet No. 23 127-138, 152-161 


INTERIOR TRIM AND FINISH 


To be able to build a sturdy, well designed home is very im- 
portant; however, much of this good work will be overiooked by the 
owner if the house is not properly finished on the inside. Finishing 
the interior is very critical since improper selection of flocr, wall, 
and ceiling coverings, molding, wainscoting, etc., can spoil the efiect 
that the rest of the construction processes tried to create 


Some carpenters become so proficient at this Phase of their work 
that they specialize in finish work only. As a young carpenter, it 
will be profitable for you to be well rounded in your trade so that 
_ you will be able to perform or supervise work in any of the phases of 
building. 


This asSignment is designed to help you become familiar with some 
of the principles of interior trimming such as the types and structures 
Of doors, window sashes, casings, moiding and wainscoting, and the 
procedures followed in their installation. 


Assignment: 


1. Read the reference listed below. 

2. Be prepared to discuss the study questions listed below. 

3- Work out the questions, problems. and projects aS assioned 
by your instructor. 


Reference: 
J. Mix, Practical Carpentry, pp. 295-309, 319-339 
Questions: 


1. What are the two principal types of finishes for wells and 
ceilings? 


2. What are four different plaster bases? What are plaster 
grounds? How are the different plaster bases and grounds 
applied? 


3. What materials are used for a "dry wall" finish? What are 
its characteristics as to application? What are the ad- 
vantages and disadvantages of “dry wall" construction? 


4. What are the sizes of ceiling tile and planks? What are the 
three methods that may be used to fasten ceiling tile? 


5-¢ What procedure should be followed in laying out ceilings for 
tiling? What is a "starting strip"? What is a recommended 
method of fitting tile around fixtures, etc.? 


13. 


14. 
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Why must the base be clean when preparing a surface to re- 
ceive tile? Approximately what size adhesive spots should 
be used for applying tile? ‘here should they be Placed on 
the tile? 


What is hardbeard? “What materials may be used as a base for 
applying hardboard? When applying tile board in bathrooms, 
which walls should be covered first? 


How should studs be braced when ceramic tile is to be in- 
Stailed? What are some acceptable bases for receiving 
ceramic floor tile? If a concrete base is used for in- 
Stalling ceramic tile, what should be its minimum thickness? 


What is a haseboard?What is its purpose? What is the differ- 
ence in a base mold and a shoe mold. What are the corner 
construction details that may be used in installing 
baseboard? 


What are the names of the parts of interior trims around 
windows and doors? 


What size stock is used for building kitchen cabinet units? 
What type joints are used in building kitchen cabinets? 
What are the construction features of built-in cabinets? 
What *f£inish" woods may be used in cabinets? 


What hardwoods are most commonly used for flooring? What 
SOftwoods are sometimes used for finish flocring? What is 
the difference in methods of cutting quarter-sawed lumber 
and Pplain-sawed lumber? 


What are the sizes and giades of oak flooring? What sters 
Should be followed in determining the amount of flooring 
needed for a room? 


How may floors be soundproofed? What purpose does asphait 
felt serve when laid between the subfloor and the finish 
floor? 


What is the step-by-step procedure for installing asphalt 
floor tile? 


ee te 


52 


Assicqument Covering 
Sheet Ho. 24 Units 162-171 


CALCULATIONS AND PROCEDURES FOR STAIRWAY CONSTRUCTION 


“ Gur early forefathers used ladders to move from one floor to 
‘another. Ehis is a relatively inexpensive stairway, but as you can 
imagine, it was not very safe or appealing to the eye. A well designed 
end safely constructed stairway is a real asset to any home whether it 
is to be used in the basement. between floors, or for the back porch. 
Steirwork is a special phase of carpentry, and some of the more elabo- 
Yate Stairways are made wp im special shops. However, the regular 
carpenter will be called upon to build ordinary staircases which are 
found im most homes so it wiki be advantageous for you to have a 
knowledge of stairway layout and the skill necessary to construct them. 


This assignment is designed to give you certain information that 
wili enable you to calculate for stairway location and layout, as well 
as to understand some of the more common constructic.. procedures used 
in steirwork. 


Assiomment: 


i. Read the referemces Listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work cut the questions, problems, and projects as assigned 
by your instructor. 
References: 


HZ. DOurbahm, Pundamentals of Carpentry, Vol. II, pp. 327-342. 
J. Mix, Practical Carpentry, pp. 283-294, 


i Questions: : 


i. What are the types of stairs? What are the advantages and 
Gdisadvantages of each type? What are the safety rules per- 
taining to stairwey building? 


2. What is the recommended angle of incline for stairs? What 
is the recommended heicht and width for risers and treads? 


3. What is headroom? How is it measured? 


4. What are strincers? Distinguish between the various types 
ef stringers. 


5. What are the basic steps of procedure in laying out the pian 
for a straight flight of stairs? 


6. What procedure should be used to lay out a stair stringer? 


10. 


33. 


Why is a four-winder stair safer than a three-winder stair? 
What is the line of travel? What is considered the average 
distance (perpendicular) the line of travel should be from 
the newel post? 


What is the recommended minimum width for residential 
Stairways? 


Whet are the names of stair parts which can be purchased from 
lumber and millwork dealers? 


What is the purpose of a disappearing attic stairway? What 
is the procedure for installing a disappearing stairway? 
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ANALYSIS OF MASONRY AND CONCRETE 


he a 
JOB TRAINING: What the ; Assign. RELATED INFORMATION: What 


Worker Should Be Able to Do  : No. ! the Worker Should Know 


Introduction to Masonry and Concrete 


1 l. 
1 2. 
1 3. 
1 4. 
1 5. 


Nature of work done by 
cement masons and brick~ 
layers 

Training requirements 
Physical and mental re- 
quirements. 

Employment outlook 
Earnings and working 
conditions 


6. Conctruct footings 


7» Mix concrete 


9. Pour footings and founda- 
tions 


ll. Instali reinforcement 
steel 


Importance and purpose 
of footings and founda- 
tions 

Recommended concrete 
mixers 

Methods of waterproofing 
footings and foundations 
Reinforcement for foot- 
ings 

Design and types of foot- 
ings 

Types * reinforcements 
for footings and founda- 
tions 


Types, Properties and Uses of Lime and Mortar 


12. Slake lime 12. 


13. 
14. 
15. Mix mortar 15. 


16. 
17. 


Ny NN N N Nh 


18. 


Properties of lime 

Use and function of Lime 
in construction 

Function and requirement 
of mortar 

Types of and Properties 
of mortar 

Proportions for mortar 
Precautions in selecting 
and applying mortar 
Special purpose mortars 
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JOB TRAINING: What the ee RELATED INFORMATION: What 


Worker Should Be Able to Do ' No. } the Worker Should Know 
Mixing, Pouring and Finishing Concrete 


3 }$. Characteristics and re- 
quirements of concrete 
3 20. Strength of concrete 
21. Set reinforcement rods 3 21. Types of reinforcement 
for concrete 
3 22. Properties of cement 
3 23. Ingredients for concrete 
24. Measure and mix concrete 3 24. Method of designating 
cement proportions 
25. Pour concrete 3 25. Methods of pouring con- 
oo crete 
26. Finish concrete 3 26. Methods of finishing 
concrete and finishing 
tools required 
27. Cure concrete 3 27. Method of concreting in 
cold weather 
3 28. Fire protective qualities 


Of concrete 


Concrete Block Construction 


4 29. Kinds of concrete masonr} 
units 
4 30. Shapes and sizes of con- 
crete masonry units 
4 31. Uses of concrete masonry 
nnits 
4 32. Wall patterns 
4 33. Construction details 
34. Lay concrete block walls 4 34. Methods of laying con- 
crete blocks 
35. Partitions and pilasters 4 35. Methods of laying blocks 
around doors and openings 
36. Paint concrete masonry 4 36. Methods of painting con~ 


crete masonry 
{ 2 
So ————$—$—— 
Brick Construction . 


37. Kinds of brick 

38. Physical characteristics 
of brick 

39. Brick masonry terms 

40. Types and uses of brick- 
laying tools 

41. Types of bonds ; 

42. Types of mortar joints 


39. Lay corners 
40. Lay walls 


41. Lay pilasters 
42. Lay brick around open- 
ings 


Wa Ut Ut uu 
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é sOR TRAINING: What the i RELATED INFORMATION: What — 
K: 


Types, sizes and funccion 
of pilasters 
Types Of mortar finishes 


45. Lay brick walls and 
partitions 
46. Cut brick and block 


45. Theory of walls and 
partitions 

46. Types and purposes of 
Parapet walls 

47. Methods of laying brick 
walls and partitions 

48. Types and grades of 
structural clay tile 

49. Problems encountered in 
laying out and construct- 
ing clay tile walls 

50. Types and uses of wall 

ties 


47. Mix mortar 


48. Lay tile walls and parti- 
tions 
49. Lay pilasters 


50. Tie masonry walls 


Fireplace and Chimney Design and Construction 
51. Build chimey flue 51. Materials for chimney 
flue 
52. Set flue linings 52. Types and purposes of 


flue linings 

53. Recommended mortar mix 
for setting flue linings 
and building chimneys 


54. Build chimney founda- 54. Size of chimney founda- 
tions tions ‘ 
55. Layout and build fire- 55. Types and designs of 
Place fireplaces 
56. Principal parts of fire~ 
Places 


57. Estimate materials for 
chimmeys and fireplaces 
DS 58. Install modified fire- 
place 


57. Factors affecting the 
functioning of chimeys 

58. Types and designs of 
modified fireplaces 

59. Advantages and disad- 
vantages of modified 
fireplaces 
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Covering 
Sheet No. l Units 1-11 


TYPES AND DESIGNS OF FOOTINGS AND FOUNDATIONS 


: Footings and foundation walls comprise the first structural 
‘work to be done in building homes and other structures. These two 
parts of the building are of utmost importance to the strength,appear- 
ance, usefulness and safety of any structure which requires them. 


Without good footings and foundations, a building may develop 
unsightly cracks, off-level floors, and cause malfunctions of doors, 
windows, and other moving parts. 


This assignment is designed to acquaint you with the types of 
footings and foundation walls and the methods used in their constructim 


Assignment: 


l. Read the references listed below. 

2. Be prepared to discuss the study questions listed below. 

3- Work out the questions, problems, and projects as assigned 
by your instructor. 


References: 


€. Dalzell and Townsend, Masonry Simplified, Volume If, 
pp. 53-135. 

M. U. S. Department of Labor, Occupational Outlook Handbook. 
pp. 356-358, 372-375. 


Questions: 


1. What is the importance and theory of footings? What kinds 
of footings are commonly used in building? What are the 
common footing designs? How are footings made? 


2. What concrete mixes are generally recommended for plain 
concrete footings? What mix is recommended for reinforced 
footings ?. 


3. What is meant by the dead load? Live load? 
4. What four important functions are performed by foundations? 


5. What kinds of foundations are recommended by engineers and © 
building codes? Which type is most generally used? What 
are the advantages and disadvantages of each type? What 
factors must be considered when designing each type of 
foundation? 
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,What various types of concrete and mortar mixes are recom=". 
mended for ordinary foundations? What steps of procedure “ 


are recommended in building foundations? 


thy is waterproofing important? What in vd as: and typés: of. 


waterproofing areavailable? What factors are important in 


- designing waterproofing systems? 


ae. 
oe. | Ge 
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9. 
10. 


| What steps of procedure should be followed when waterproof- 
- ing foundations? 


What is the nature of the work done by bricklayers? By 
cement masons? Where are most of the bricklayers employed? 
The cement masons? 


What training is required to become a journeyman bricklayer? 
Cement mason? Where may the training be obtained for each 
field? What additional qualifications are necessary for 


each: field? 


Li.. 


12. 


‘ 
Sa? 
™ 


How many people are employed in the bricklaying fields? * 
The cement masonry field? How many job openings occur 
yearly for bricklayers? Cement masons? What is the employ-. 
ment trend for bricklayers? Cement masons? 


What are the wages generally paid to bricklayers? Cement 
masons? How do they compare with other skilled building 
trades workers? Where can you obtain more occupational 
information about bricklayers and cement masons? 


44 
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Assignment covering 
Sheet No. 2 Units 12-18 


TYPES, PROPERTI£S, AND USES OF LIME AND MORTAR 


A good builder, like any skilled tradesman, must have a thorough 
knowledge of all aspects of his trade. One of the importer¢ needs the 
mason has is a knowledge Of the characteristics and properties of 
cementitious materials which are reduired in his work. 


The functions and requirements Of mortar in masonry construction 
are that it must be of high quality, it must possess sufficient plas- 
ticity, it must be of adequate strength, it must provide a cohesive 
bond for all units, and it must provide a uniform bedding. These and 
other requirements accentuate the need for a thorough knowledge of 
highqaiity cementitious materials. 


In this assignment you will have an opportunity to get acquaint— 
ed with the types, uses, functions and desirable characteristics of 
lime and mortar. 


Assignment: 


1. Read the reference listed below. 

2. Be prepared to discuss the study questions listed below. 

3. Work out the questions, problems, and projects as assigned 
by your instructor. 


References 
B. Dalzell and Townsend, Masonry Simpiified, Volume I, pp. 1-59. 
Questions: 


1. What is lime? What are the different classes and types of 
limestone and lime? How is lime quarried and processed? 


2. What are the major physical and chemical characteristics of 
lime? What is the effect of lime on mortar? What is hy- 
drated lime? How is lime slacked? What are the uses and 
functions of lime in construction? 


3. What is meant by the terms mortar and grout? What are the 
functions and requirements of mortar? 


4. What are the five general types of mortar? On the basis 
Of proportions, how are cement-lime mortars usually classi- 
fied? What types Of cementitious materials are available 
and what are their characteristics? that desirable pro- 
perties should aggregates have? Water? Clay? Admixtures? 
Mortar colors? 


5. 
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Wheat are the commonly used provortions of cerentitious 


_ Seteriais to sand im average mortars? What are the effects 
- ~ OF teo much sand im mortar? Foo Little sand? What dre the. 


_8- 


2an@ nizing mortars 


camon Droporticoms Of the components of cesentitiocus. 
-Hateriais? What precesttone should be Specs in. preparing 


~ 


“What are the proemerties Of mortars? How is each eee 
attained? What precautions should he followed. in selecting 


'_ and appiying mortars? 


-In what type construction are specisi mortars’ required? 


< are the types of mortar according to the &.S.a. de- 
Signetion? What mortar mix procorticons are required for 
each tyre? 
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tgedonment Covering 
gbheet Ng. 3 Units 19-28 


MIXING, POURING AND FINISHING CONCRETE 


fencrete is one of the most important materials the builder 
will work with. It is extremely valuable as a building material and 
can be adapted to a variety of uses. 


Although concrete possesses many outstanding qualities that are 
needed in building materials. its success depends upon the people who 
mix and pour it. Selection of quality ingredients, accurate propor- 
tioning. careful mixing, and ersper perring are essentials in the 
making of good concrete. 


in this assignment you wili have an opportunity to become familiar 
with concrete ingredients <nd the recommended procedures for mixing, 
pouring and curing concrete. 


1. Read the references listed below. 

2. Be prepared to discuss the study cuestions listed below. 

3. Work out the questions, problems, and projects as assigned 
by your instructor. 


References: 


B. Dalzell and Townsend, Masonry Simplified, volume I, ° . 
pp. 61-104, 313-354. 

K. Portland Cement Association, Cement Mason's Manual, 
Ppp e 4-35 * 


stions: 


1. What is concrete? What are the two principal requirements 
Of hardened concrete? What is the major factor in deter~ 
mining the strength of concrete? 


2. What are the different kinds of concrete in terms of the 
quality and characteristics of the ingredients used? 


3. What is meant by the terms “compressive" and "tensile" 
strength of cOncrete? What is the purpose of pouring steel 
rods or bars in concrete? What are two types of steel rods? 


4. What are examples of coarse aggregates? Fine aggregates? 
What determines the proper proportions for mixing concrete? 


5. What tools and equipment are needed for measuring concrete? 
What is needed for mixing concrete? How is concrete poured 
and finished? 


ST a na Na EEE eT Oe a OE er eT ee 
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14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 
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What is the purpose of admixtures? What are the major 
groups into which they may be classified? 


What is the recommended minimum mixing time for concrete in 
a mixer? When mixing concrete in a mixer, when should the 
water be placed in the mixer? 


What tools are needed for finishing horizontal surfaces? 
Briefly discuss the »ourpose and use Of each tool. 


Why should concrete be poured in the forms at a point close 
to where it is to be in its final position? 


What is meant by "bleeding"? How can it be avoided? 


What are the purposes of floating? What are the recommended 
types of floats? 


What is troweling? Why should the trowel be held flat 
against the surface for the first troweling? What method 
can be used to produce a non-slip surface? 


How does the finishing procedure for air-entrained concrete 
differ from the procedure for non-air-entrzined concrete? 
Why should it differ? 


What is meant by curing concrete? How is it done? 


What are the names of some of the special surface finishes 
for concrete? What are some of the causes of surface de- 
fects? 


What factors are to be observed when concreting in cold 
weather? Hot weather? 


Why is concrete said to be fireproof? What thickness of 
concrete is required for fireproofing? 


What aspects should be considered when designing masonry 
Sidewalks? Driveways? Floors? Steps? 


What kinds of materials are us @d to make sidewalks. Grive- 
waysS, floors and steps? 


What additional design factors are discussed in your Masonry 
Simplified, Volume I text on pages 332-339? 


What steps should be followed when constructing concrete 
sidewalks? Flagstone sidewalks? Driveways? Concrete 
floors? Concrete base flagstone terraces? Concrete porches? 
Steps? Rear-entranced ‘matforms? 


| 
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Assignment Covering 
Sheet No. 4 Units 29-36 


BUILDING WITH CONCRETE BLOCK 


Concrete Masonry units ere usually referred to as concrete blocks 
These concrete units are made by mixing Portland cement with water and 
Such materials as sand, pebbles, crushed stone, cinders, slag, burned 
shale or clay; or other types of aggregate. 


Concrete biocks are extensively used in building stores, garages, 
farm buildings and residences. They are adapted to easy planning and 
quick erection. 


his assiqnment is designed to acquaint you with the uses of 
concrete block and of the method used in laying block. 


Assicqnrent: 


1. Read the references Listed below. 

2. Be prepared to discuss the study questions listed below. 

3. Work ozt the questions, problems and projects as assicned 
by your instructor. 


B. Dalzell and Townsend, Masonry Simplified, Volume I, 
pp. 141-195. 
L. Portiand Cement Association, Laying Concrete Block. pp. 1-16. 


i. Frou what materials are the most commonly used kinds of 
concrete masonry units made 


2. What terms are used to describe the various sizes and Shapes 
Of concrete blocks? Explain the difference between the 
actual size of concrete blocks and the nominal size of 
concrete blocks. What are some typical uses of concrete 
masonry? 


3. What are the two general groups of wall patterns for block? 
What are the advantages of each? How thick sh :ld hori- 
zontal joints be? Vertical joints? In what proportions 
should mortar be mixed? 


4. Why is it a good practice to string out the first course of 
block without mortar? What factors must be considered when 
Planning window details? Door details? Concrete floor sup-~ 
ports? Beam supports? Bleck wall intersections? Duct 
details? Cornice details? 


5. What is the correct procedure for "laying up" a block wall? 


ra 
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What is the procedure for setting door and window frames. in 
place amd laying biocks around them? 


What is meamt by “tooling"? What tool is required for 
tooling? What are control joints and how are they con- 
structed? 


What type ties showld be used for intersecting bearing walls? 
intersecting mom-bearing walls? 


What is a cavity wall? How can the cavity be kept clean 
While the wall is being laid? 


How are $” amd 12” walls with concrete block backup con- 
structed? 


How are biock walls cleaned and patched? How are block 
basements waterproofed? 


Bow are comcrete biock chimneys laid? Pilasters? 
What types Of paint are recommended to paint masonry walls? 


a the best methods of applying paint to a masonry 
wali? 
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Sssignment ” Covering 
Sheet No. 5°. Units 37-44 


BUILDING BITH BRICKS 


The use of brick as a building material was one of the earliest 
Vindications that man had risen ahove the position occupied by his 
ancestors. 


Brick may be.used in a veriety cf ways to create many different 
wall patterns and designs. However, a high degree of skill is re- 
quired to lay brick and no cther type of masonry offers the same pos- 
Sibilities for the exhibition of skill and perfection. 


in this unit you will heve an opportunity to become acquainted 
with the kinds of brick and their application. You will also gain in- 
formation which should be of value in developing skill in laying brick. 


Assignment: 


l. Read the reference listed below. 

2. Be prepared to discuss the study questions listed below. 

3. Work out the questions, problems, and projects as assigned 
by your instructor. 


Reference: 


B. Daizeil and Townsend, Masonry Simplified, Volume I, 
Pp. 252-312. 


Questions: 


1. What is meant by the term “brick masonry"? What materials 
are used to make brick? What are the names of the various 
kinds Of brick? How are bricks manufactured? 


2. Briefly describe each Of the following physical character- 
istics of brick: size, weight, quality, color, and surface 
- finish. 


3. What is the meaning of each of the following brick masonry 
terms: backing, brick veneer, buttering, fat mortar, fire 
clay,. grout, header, jointing, lintel, Stretcher, pointing 
trowel? 


4. What is meant by the term "bonding" as used in brick masonry? 
What are the 11 types of bonds? Be able to identify the 
various types. 


5- What toois are used by bricklayers? What is each used for? 


ete eed 


ll. 


i2. 


13. 


66 


Describe the procedures that should be followed in making 
the following joints: (1) bed, (2) head. (3) cross, 

(4) closure. Describe the types of joint finishes. How 
thick should joints be? 


What supports are provided for a brick veneer wall? What 
purposes do metal ties serve on brick veneer walls? How 
close together are they spaced along the wall? 


What are the major steps in laying an 8" common bond brick 


wall? 

What procedure is used to lay brick around window and door 
openings? How are the frames secured to the walls? How is 
a 4" brick wall laid on a wood frame? 


What are pilasters? What size should they be? How are 
they laid out? How are columns and piers laid up? 


What are the steps involved inlaying a chimey? Bricks 
around joist bearings? 


What are the functions, characteristics and properties of 
mortar used for laying brick? 


What are the four reasons for wetting bricks prior to laying? 
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: WALL AND PARTITION CONSTRUCTION 


Since the dawn of history, walis have protected man and his be- 
bongings. from the elements and from his enemies. Today walis play 
just as an important a role in the life of man. In view of this, it 
is extremely important that careful consideration be given to the 
Planning and construction of walls and partitions. 


in planning and constructing walls and partitions, the builder 
should be able to select the kinds of walls needed, materials, mortar 


joints and anchors. He mustalsomake decisions on many other important 
features. 


This assignment is designed to acquaint you with the kinds of 
masonry walls, their design and some suggestions for their planning 
and construction. 


Assiqnment: 


1. Read the reference listed below. 

2. Be prepared to discuss the study questions listed below. 

3. Work out the questions, problems and projects as assigned 
by your instructor. 


References: 


B. Dalzell and Townsend, Masonry Simplified, Volume I, 
Pp. 196-251. 


C. Dalzell and Townsend, Masonry Simplified, Volume II, 


estions: 


i. What are parapet walls? What is the purpose of wall coping? 
Corbeling? Chase? Buttress? 


2. What are the principlé causes of cracks in masonry walls 
and partitions? What factors affect watertight walls? 
Strength of walls and partitions? 


3- Discuss the important construction details of the following 
kinds cf walls and partitions: (1) solid brick walls, 
(2) brick partitions, (3) Pier and panel walls, (4) rolok~ 
bak and ali-rclok walls, (5) cavity walls, (6) tile walls, 
(7) tile partitions, (8) brick and tile combination wails, 
{9) glass block. (10) concrete block walls and partitions, 


: (11) brick veneer walls, (12) stucco walls, and (13) stone 
‘ walls. 
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What design factors must be considered for each of the walls 


and partitions mentioned in question 3 above? 


What steps of procedure should be followed when building the 
walls and partitions mentioned in question 3 above? 


Wh t is the difference between side construction tile and 
end construction tile? What is load-bearing wall tile? 

at are the physical properties of load and nonload~bear~ 
ing tile? What is common tile? Scored tile? Face tile? 
Cored-shell tile? 


What is the method used to designate the dimensions of wall 


tile? Discuss the sizes, shapes, and uses of the many types 


of structural clay tile units. 


What are some typical uses of structural clay tile? In what 
surface finishes and colors is clay tile available? 


What aspects of bonding, mortar, joints and pointing are 
important in clay tile construction? 


Why is it difficult to plan and lay out walls which are 


constructed of clay tile? Why should the builder know what 


manufacturer's tile is available before window and door 
Locations are determined? What items are important consi- 
derations in detail planning of walls? Windows? Corners? 
Flashings? Ties? Lintels? Pilasters? Partition founda- 
tions? Nailing strips? Wall draining? Tile beam floors? 
Parapet walls? Cornices? Fireproofing? Termite shields? 
Lateral supports? Door bucks? 


What are the suggested steps in laying tile walls? Veneered 
and cavity walls? Partitions? Around window and door open- 
ings? Reinforced~—lintels? Tile beams? 
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Assignment Covering 
Sheet No. 7 Units 51-59 


. a. CHIMNEY AND FIREPLACE DESIGN AND CONSTRUCTION 
RN 


A well-built, fire~safe Chimney and fireplace are assets to a 
home and, if well dentgce. will add a touchof distinction to its 
appearance . 


The location, design and construction of chimmeys require careful 
ng.and consideration of many details. These are important 

ctodss > Case they determine the beauty, functionality, safety and 
“Qurabili bp of the structure. 


The purpose of this assignment is to acquaint you with some of 
the principles of good fireplace and chimney design and construction. 


Assignment: 


1. Read the reference listed below. 

2. Be prepared to discuss the study questions listed below. 

3- Work out the questions, problems and projects as assigned 
by your instructor. 


References: 


C. Dalzell and Townsend, Masonry Simplified, Volume II, 


Questions: 


1. What are the two main purposes of chimeys? Why is draft 
an essential factor in chimmey design? Unde. what conditions 
will a chimmey have flues? From what materials are chimneys 
constructed? 


2. What theoretical factors must be considered in planning 
chimney flues? Weather resistance? Insulation? Connect- 
ions? Soot pockets? Flashing? Spark arrestors? Caps? 
Hoods? Pots? 


3. Discuss the important facets of the different kinds of 
chimneys noted in your text on pages 246-263. 


4. What factors should be considered in designing chimey 
foundations? Unlined and lined flue sizes? ‘Chimney 
height? Chimney locations? Chimney walls? Chimey 
bot toms ? 


5. What procedures should be followed in constructing chimneys?- 


6. What are the over~all functions of a fireplace? How-.do fire- 
Places heat a room? What are the principle parts of a fire- 
Place and what is the function of each part? 


70 
What are the main features of plain and modified fireplaces? 


What important facets must be considered when selecting 
and designing fireplaces? 


What steps should be followed when building fireplaces? 


Explain the method used to estimate the number of bricks 
required to build chimeys and fireplaces. 
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ANALYSIS OF ELECTRICAL CONSTRUCTION 


JOB TRAINING: What the | Assign. RELATED INFORMATION: What 
oO Should Be Able To Do { Wo. the tiorker Should Know 


introduction to Electrical Construction 


1 1. Nature of the work done 


AO thea 


by construction electri~ 
cians 

1 2. Training requirements 

1 3. Physical and mental re- 
quirements 

1 4. Employment outlook 

L 5. Earnings and working 
conditions 

1 6. Sources of Seeusationsl: 


information for electri-~- 
i cians 


7. Gage wire 1 7. Conductors of electri- 
city and their current 
carrying capacity 


8. Determine direction of 1 8. Nature and cause of 
electron flow electron flow 
9. Wire series and parallel 1 9. Characteristics of series 
circuits and Parallel circuits 
1 10. Meaning and types of 
Phase as applied to 
electricity 
1 ll. Characteristics of direct 
and alternating current 
1 12. Units of measurement of 
electricity 
13. Measure voltage and 1 13. Types and uses Of elec- 
amperage trical measuring instru- 
ments 
14. Solve problems by use of ! 1 14. Principles and uses of 
the electrical power equa the electrical power 
tion equation 
1 15. The work of the National 
Safety Council 
1é. Prevent accidents 1 16. Nature of electric shock 
1 17. Safety precautions relat- 


ing toelectricity 


VOB TRATSING: What the 
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‘AsSign.| RELATED INFORMATION: What 


Rorker Should B= Able Yo Do i Wo. ! the Worker Should Know 
18. Receqnize and sketch 18. Standard electrical syn- 
Stendsarad electrical pols 
symbols 
19. Read electrical and 19. Tyres and uses Of archi- 
architec’ zal drawines tectural drawings 
20. Plan fomuemental cir- 20. WNatmre and extent of pila 
cuits ning services rendered 
by electricians 
21. Services of the Under- 
writers Laboratories 
22. Purposes and provisions 
of the National Blectri- 
cak Code 
23. The nature and purpose 
of local inspection 
24. Local requirements con- 
eerning permits 
25. Characteristics of an 
adecuate lichting systen 
26. Estizmat= circuit loed 26. Number and location of 


27. 
26. 
23. 


30. 
31. 


33. 


34. 
35. 


36. 
37. 
38. 


Select electriciens’* 
toois 

Cleen, Oil, sharpen and 
edjust tocis 


Instail circuit breaker 
ang fuse box 

Ground system to weter 
pip=s amd croumd rods 


Mount meter socket and 
meter 

install service switcn 
Remove insulation trom 
wire 

Mske a Dicgtail splice 


Mase a Western Unio 
sDiice 
Mzke a tee tap splice 


appliance receptacles 


Nemes and uses of 
electricians’ tools 
Routine inspection and 
care of tools 
Characteristics of satis- 
Eectory cvernead and 
umderground services | 
Types and uses of fuses 
and circuit bresekers 
Requirements of a satis~ 
factory 

Names and uses of the 
perts of the service en- 
trance 

Pypes of metering equip- 
Rent 


Fypes end uses of insu- 
lation 


Kinds of splices and thet 
uses 
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JOB TRAINING: What the 


Worker Should Be Able To Do 


39. 


S57. 


61. 


63. 
64. 
65. 


Connect wires with 
solderless connectors 
Insulate connection with 
tape 


fAs 


Attach wires to terminals} 


Remove box knockouts 


Mount outlet and switch 
boxes 
Secure cable and conduit 


Install switches 


Mount and wire junction 
boxes 
Uncoil cable 


Secure cable in place 


Cut cable to length 
PrePpare cable for con- 
nections 

Ground portable motors 
Bore holes frorcble 
Drill holes in masonry 
and concrete 

Cut thin-wall and rigid 
conduit to length 


Bend thin-wall and rigid 
conduit 
Install conduit ells 


Secare conduit in piace 
install couplings, 
bushings and locknuts 


Ground a conduit wiring 
system 


Ream conduit 
Pull-in wires 
Install three-wire cable 


: 
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RELATED INFORMATION: What 


the Worker Should Know 


39. 
40. 


42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 


5S. 


56. 
57. 
58. 
59. 
6G. 
61. 


62. 


65. 
66. 


Kinds and uses of solder- 
less connectors 
Types and uses of tabe 


Types of switch boxes 
and their uses 

Types of outlet boxes 
and their uses 

Cable anchoring connector 
and their uses 
Anti-short bushings and 
their uses 
Types of switches and 
their uses 

Types of junction boxes 
and their uses 

Types of cable and their 
uses 

Methods of securing cable 
in place 


fypes of conduit and how 
they are specified and 
used 

Elbow and sweep specifi-~ 
cations 

Conduit ells and their’ 
uses 

Methods of fastening con- 
@Guit and cable to wall 
Conduit fittings and 
their uses 

Conduit size specifi- ~ 
cations and wire capacity, 
Grounding problems in- 
volved in conduit wiring 
Advantages and disadvan- 
tages of conduit wiring 


Types and sizes of ser- 
vice wiring 

Types of large appliances 
in use 


a 
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TRAINING: What the 
Should Be Able To Do 


Install thermostat 


Install selector 
switches 


Install relay wire 


Install relays 
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68. 
63. 
70. 
71. 
72. 
73. 


RELATED INFORMATION: 
the Worker Should 
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What 


Wattage requirements of 
appliances 

Off-peak use of electri- 
city and its use 

Types of automatic con- 
trol equipment 
Principles cf remote~ 
control units 
Advantages of remote- 
control units 
Transformers and their 
uses 

Types of control and se~ 
lector switches for re- 
mote control wiring and 
their uses 
Types and gauges of re- 
mote control wire 

The arrangement and use 
Of relays 


a ape pe eS 
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78. 


80. 
81. 
82. 


Estimating 


Write electrical 
specifications 


Prepare an electrical 
schedule 


Make a material estimate 
Make a time and lsbor estimate 
Prepare a bid sheet 


3 
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Electrical specification: 
and their use 

Ethical practices in bid- 
ding 

The electrical schedule 
and its use 

Circuit arrangement and 
load estimates 

Material estimating 

Time end labor estimatinc 
Electrical contracting 
principles 
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FUNDAMENTALS OF ELECTRICAL WORK 


: One of the fastest growing trades in the construction field in 

{-beres of employment opportunities is that of the electrician. Over 
130,000 are presently employed and between 3,000 and 3,500 job open- 
AnGs Occer annually. 


Electricians lay out, assemble, install, and test electrical 
fixtures, apparatus, and wiring uses in electrical systems. These 
systems are used to provide heat, light, power, air conditioning, and 
refrigeration in residences, office buildings, factories, hospitaiss 
schools, and other structures. They also install and connect elecitri- 
eal machinery, equipment and controls. 


In this assignment you will learn what qualifications are needed 
to enter the electrical trade, the nature of the work and working 


conditions of electricians, safety precautions relating to electricity. 
and the fundamental concepts underlying electrical theory. 


Assicqnment: 


i. Read the references Listed below. 

2. Be prepared to discuss the study questions listed below. 

3. Work out the questions, problems, and projects as assigned 
by your instructor.- 


References: 


FP. Greham, Interior Electrical Wiring, pp. 1-21. 
M. U. S. Bepartment of Labor, Occupational Gutlook Handbook, 


PP. 361~364. 
EInformetion Sheet No. 2, Hazards of Electricity, this 
manual. 

estions: 


1. What is the National Electrical Code? Why were electricai 
codes developed? What purposes do they serve? 


Ze What are some preliminary considerations to keep in mind 
before starting electrical constructica work? Who plans 
the job? Why? 

3. What is Ohm's Law? How is it used? Why is it necessary? 

&. What is the power equation? How is this formula used? 


5S. What sre the two common types of circuits? How do they 
differ? How are they used? 


6. What is voltage @rop? What causes voltage drop? How is the 
yoltage Grop of a wire ascertained? 
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What syubois are used to represent electrical fixtures? 
What purposes do they serve? 


Ghat two imstrumenmts are most commonly used to measure 
electricity? What is the function of each? How are they 
used? 


Wat training is necessary to become a journeyman electri-~ 
Cian? How mey this training be obtained? 


What wages are generally paid electricians? How do their 
Wages compere with other skilled building trade workers? 
Where cam you get more occupational information about the 
electrical trade? 


What are the general working conditions for construction 
electricians? 


Under what comditions may a person be severly shocked or 


killed with 120 volt current. Are these conditions preveiant 


cn house comstruction work? 


What roles showld a workman follow in regard to electrical 
Safety? 
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Information 
Sheet No. 1 


BAZARDS OF 2LECTRICITY 


i‘ is an accepted fact that electricity, if not handled properly, 
is extremely hazardous. This fect has contributed greatly to the pro- 
gress that has been made in its control. Throwch cooperation of manv- 
facturers of electric equipment, governmental bodies, insurance com~: 
Panies and others, the National Biectrical Safety Code has been deve- 
ees This Code has played an important part in accident-prevention 
WOrFK« 


Frequently. construction electricians working with the compara- 
tively low voltage used in house wiring do not have the same icespec: 
for it as they do for the high voltage used in delivering current to 
transformers. They fail to realize that the relationship between the 
voltage and the resistance of the material serving as ground is the 
determining factor, and therefore, danger is not determined solely by 
the voltage. It should be thoroughly understood that the 110-volt 
cufrent used in lighting circuits is sufficient to kill under many 
ordinary Situations in which the electricians will be working. Po- 
tentials of 50 volts or less are capable of killing a person under 
aaah ta conditions, sO xtreme caution is necessary. 


\ If the material to which the worker is grounded has low resis~- 
= 


tan to the flow of electricity, the amperage wiil be high, resulting 
in sg@vere electric shock. Electric shock ranges from mild discomfort 


to ope stoppage of the heart beat and breathing. Serious burns 
may aiso result. 


: The following chart! will give some idea of the approximate in-~ 
jury that 60 cycle 120 volts alternating current can cause. 


; Current» Effect 


-0005 or less amperes No sensation 

-0005 to -002 amperes Threshold of perception 

..002 to .010 amperes Muscular contraction (mild to 

a strong) 

3005 to .025 amperes Painful shock, inability to let 
go 

-025 dr more amperes Violent muscular contraction 

-050 to .200 amperes Ventricular fibrillation (convul- 
: Sive movement of the heart--fatal) 

over 100 amperes Paralysis of Breathing (apply 


exrtif£icial respiration immediately: 


ty. S. Department of Labor, Control ofBlectric Shock Hazards, 


Builetin 216, 1961, p. 6. 
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| f The amount of current flowing through the body is governed by 
‘Stine yesistance of the body and the insulation of the person from the 
qd. If a person's skin is dry his resistance may be about 250,000 
~onms (a great variation can be expected). If a person is wet from 
£ perspiration this may drop to less than 1,000 ohms. Using Ohm's Law 
with a 120 volt source and 1,000 ohms, the current is .120 amperes, 
dsore than enough to kill. 


AS one can see, the extent of the injury received from electric 
shock is controlled mainly by the amount of current, the path of the 
current through the body, and the duration of the shock. The physical 
and mental condition of the victim may also have a bearing. This fact 
‘should never be interpreted to mean that a strong individual should 
take chances with electricity. 


The frequency of the current and the type of current--direct or 
alternating—are also factors affecting the nature of shock. High 
frequency current tends to produce heat instead of shock. This is 
also the case with direct current. Shock hazards may be less, but 
more severe burns canbe expected from direct current accidents. Acci- 
dent reports indicate minor electric shock has caused serious accidents 
In thesecases, involuntary contraction of the mscles has caused work- 
men to fall from ladders and scaffolds. 


While accidents with electricity are frequently serious, there 
are fewer safety precautions to be considered than in many other in- 
he dustries. The following rules should be carefully observed by all 
[| w- workmen employed as construction electricians. 


l. Assume a circuit is alive until tested and proved dead. 


2. Test circuits with proper testing equipment. (110 volt 
test lamp placed across a 440 volt line will blow up.) 


3. Use safety equipment, such as insulated tools, rubber mats 
and rubber gloves. 


4. Main switches should be locked open and a tag attached in- 
dicating workmen are working on some Part of a circuit 
before work is started. 


5- Before closing a circuit, check carefully to see that work- 
men are clear of the circuit. 


| 6. Observe the rules of the National Electrical Safety Code. 


7. If minor repair of a live circuit cannot be avoided, arrange 
to have a qualified helper present. 


8. Make all parts of a job safe even though they are temporary. 


Aside from the hazards of electric shock, the construction 
electrician is subject to accicents similar to those encountered by 
other workmen in the building trades. Such as falling from iadders<and 
scaffolds, accidents in manipulation of tools, etc. 
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ith iia a major cause of industrial accidents. Workmen should 

Setrvotd improvi steps and ladders. Dependable ladder and scaffolding 
: ME iS available and should be used. Ladders should be of a 

- type designed for the particular purpose. fThe design of step ladders 
ds an importjat factor in stability. Frequently, improper placing of 


Ladders resuits in their slipping or the workman trying to reach too 
far and becoming ‘offbalanced. 


Te. 


Ld 


; 
} 
5 
1 
{ 
I: 
] 
‘ 
H 
J 


80 


Assignment Covering 


"Sheet No. 2 Units 27~65 


ELECTRICAL WIRING PRACTICES 


The major portion of an electricians work deals with installing 
wires and conduits. Therefore, he must know how to run wire and con> 
duit, how to make connections, and the different methods and materials 
available for the various aspects of this part of his job. 


In this assignment you will have an opportunity to learn about 
the various methods, materials, and tools available for use in wiring 
buildings. 


Assignment: 


1. Read the reference listed below. 

2. Be prepared to discuss the study questions listed below. 

3- Work out the questions, problems and projects as assigned 
by your instructor. 


Reference: 


F. Graham, Interior Electrical Wiring, pp. 22-75, 94-111, 
126-151. 


Questions: 


1. What are the three most commonly used wire splices? What 
are some other types of connections? 


2. What is the proper way to skin wire with a knife? What can 
happen if it is done improperly? 


3. Into what sections or classifications may the electrical 
wiring system Of a residential building be divided? What 
is the function or purpose of each? 


4. How should wire be bent around the screw which fastens it 


to switches, receptacles, and sockets? Why should it be 
done this way? 


5. What is polarity wiring? Why is it considered important? 

6. There are four types Of switches which are commonly used 
for house wiring. List these and explain the operaticn and 
function Of each. 


7. What is nonmetallic sheathed cable? 


8. What are seven essential requirements which apply to running 
nonmetallic Sheathed cable. 


9. What is armored cable? What are the four recognized types 
and when should each be used? 
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10. What is the correct way of designating wire size and number 
of conductors in flexible armored cable? 


ll. How is armored cable secured to boxes? What is an antishort 
bushing? 


12. What are the three types of conduit used for general purpose 
\ * wiring? What are the characteristics and purposes of each? 


Ag 13. How do conduit ells differ from gas pipe elbows? Why are — 
\; they wade differently? How are ells bent on the job? 


14. How are two pieces of conduit fastened together? How is 
conduit secured to junction boxes? 


15. What is the basis for determining the number of wires that 
may be installed in a conduit? 


YO 16. How many bends are permitted in a run of conduit? What might 
Reg happen if there were more than this number in a run? 


17. What are some rules to observe when installing thin-wall 
conduit in a house? 


18. What is fish tape? What is it used for? What is the purpose 
of a fish tape leader? 


19. What could be used to lubricate wires before they are pullec 
through conduit? Why is this procedure sometimes necessary? 


20. What is a hickey? What types of pipe benders are used to — 
bend conduit? What techniques are involved in bending 
conduit? 


21. What types of outlet and junction boxes are available? 
Where should they be used? Discuss the types of purposes of 
hangers, covers, and extension rings available for use with 
outlet boxes. 


22. What different fastening devices and anchors are available? 
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Assignment Covering 
Sheet No. 3 Units 66-82 


SPECIAL PROBLEMS FOR ELECTRICIANS 


In addition to running wires, conduit, and hooking up lighting 
circuits, electricians areoften called to hook upamd/or install various 
Other types of electrical devices. 


While these jobs may not be the major part of an electricians work 
‘they nevertheless edd variety, are challenging. and must be done as 
skillfully as any other job. 


in this assignment you will have an opportunity to learn about 
some of the special problems which confront electricians and how they 
can be handled efficiently. 


Assignment: 


1. Read the reference listed below. 

2. Be prepared to discuss the study questions listed below. 

3< Work out the questions, problems ard projects as assigned 
by your instructor. 


Reference: 


PF. Graham, Interior Electrical Wiring, pp. 152-173, 190-214, 
- 226-247. 


Questions: 


1. What considerations must be given in wiring circuits for 
electrical ranges? 


2. Why is it usually necessary to run a three wire 120-240 
volt circuit to an electric dryer? 


3. What is a thermostat? What determines where it should be 
Placed? How does the operation of a low voltage thermostat 
differ from that of a line vol age thermostat? 


4. Why shouldn‘t the average electrician or contractor lay out 
an electric heating system? 


5. What are the four basic components of a motor circuit? 
How is the size of each component determined? 


6. What types of automatic control equipment, besides thermo~ 
Stats, are used to control heating systems? What is the 
purpose of each? 


7. What is remote-control wiring? What are its purposes and 
advantages? 
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What equipment is necessary for remote-control wiring? 
What is the function Of each part? 


What are the three general methods of arranging remote~- 
control relays? What are the advantages ‘and disadvatitages 
of each method? What procedures are followed when wiring 
remote-control systems? 


What are the basic NEC electrical wiring design requirezents- 


How are these requirements used to ascertain the wir:i:u 
requirements of a house? 


What is an eStimate? What are the essential factors 75 
enter into an estimate? What steps are involved in making 
an electrical estimate? 
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ABALYSIS OF PLUMBING ASD PEPEPITFING 


Pp 

JOB TRAINING: Wheat the iessign.j RELATED INFORMATION: What 

Berker Snoni5 Be Abie to Do fo. Ff the Worker Should Know 
intracuctian to Plumbing 


ia 1. Recoumended amount of 
high scheol education 
for plumbers and pine- 


fitters 

L 2. Methods of lIearni:.3 the 
trade 

1 3. Apprenticeship require- 
ments 

L 4. Employment outiook 


Sewace Disposal Systems 


2 t 5- Pyrpes of public sewers 
2 G@. Mii:: :ipal sewage treat- 
nent 
2 Fe Trickling filter sewece 
Plants 
2 S$. Septie-tank systems 
2 2. Types and designs of 
distribution fields : 
: 2 39. Private sewage disposal 
systen 


ll. Sketch drainace system 3 li. Kinds of pipe used for 
. sewers and drains 
32. Select sewer pine ani 3 12. Factors to be considered 


fittings wnen selecting drainage — 


instelletion materiais 


13. Join pipe 3 i3. Advamtages and disad- 
wahntages of the various 
types of pipes 

14. Determine depth of the 3 i4. Yypes cf pipe joints 


house Crain outict 
15. Commect house drain to 
house sewer 


Methods of connecting 
to the msin sewer 


is. Connect house sewer to 3 Grades for sewers and 
Bain sever are2ins 
3 17. Clessification of drains 
is. insteli cleancuts ami 4& 8. Tools and materials need- 
Fittings ed for house sewer and 
Grain installation 
i9. Insisli 2 grease trap 3 39. Types of traps in the 


house drein 
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JOB TRAINING: 
‘Worker Should Re Able to Do 


What the 


tly 


e 20. 


26. 
27 « 


29. 


30. 
31. 


32. 


33. 


Laymt and install storm 


drains 


Install cast iron soil 
pipe 


install galvanized scil 


pipe 
Install soil pipe roof 
terminais 


install cleaneits in 
soil pipe 


Connect soil pipe to 
sewer 

Grade and alian soil 
and waste pipe 


install a direct waste 
line 

Install an indirect 
waste line 


| 
| 
| 


5 
5 
5 
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RELATED INFORMATION: 
the Worker Should Know 


20. 
21. 


22- 


24. 
25. 
26. 
27. 


28. 
29. 


30. 
31. 


32. 


33. 


34. 
35. 


36. 
37. 
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What 


Trade terms 


Types and functions of 
storm drains 

Types and function of 
roof leaders 


Function Of soil pipe 


Types and sizes of soil 
pipe 
Types of joints 


Types and functions of 
soil and waste pipe fit- 
tings 
Types of supports and 
hangers 

Methods of protecting 
soil pipe against freez~ 
ing 

Praming requirements for 
soil pipe ; 
How to determine the size 
Of soil branches and 
function of waste pipe 
Materials used for waste 
pipe 
How to determine the 
proper size for waste | 
pipe ' 
Fixtures served by waste 
pipe ; 
Tools and equipment need- 
ed for waste pipe instal- 
lation 

Soil and waste pipe 
principles 

Types and methods of in- 
spection and tests 


38. 


Parts and functions of a 
cold water distribution 
system 


w 


we 


44. 


46. 


48. 


ol. 


55-6 


56. 


58. 
60. 


61. 
62. 


install fixture risers 


Select and install water 
vaives 
Install drip cocks 


Install hot weter tank 


Install hot water pipe 


Connect hot-water pipe 
to fixtures 


instaliation of P 


Install traps 


Install a relief yent 


Install a waste vent 


Install a unit vent 
Install loop vents 
Install local vents 


Select and instail 
Plumbing fixtures 


6 
6 
6 
6 
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47» 


49. 


tribution systems 


Type Of pipe used for - 
cold water distribution 
syste 

Methods of alicning and 
grading water pipe 
Bypes ard Functions of 
water valves 

Types ard function of 
water pumps 

Fypes of water disizi~ 
bution systems for taki 
bur idings 

Types of Ket water stor- 
age tanks 

Methogs of sizing stcre- 
age tanks 

Method of determining 
the work iocad of a hot- 
water system 

Types of water heating 
devices 

Methods of connecting 
hot-water tanks 

Types and function of 
pressure relief valves 
fypes of hot-water dis- 


She purpose of traps 
Sizes apd types of traps 
Permissible traps 
Objectionable traps 

The purpose cf ventila- 
tion 
Methods of venting 
plumbing systems 

Cause Of trap seal iocss 
Materials used for vents 
Vent pipe systems 
Method of ventilating 
individual plumbing fix- 
tures 

Required vent sizes 
Vent pipe principies 


Pluiibing code reGuire- 
ments 
Roughing in requirements 
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.Shnect Ho. 1 Units 1-4 


AG INTROSUCTICN TO THE PLUMBING AND PIPEFITTING TRADE 


€ opportunities for plumbers are expected to continue 


: Eepioymen 
@® & very high rate during the next decade. This is expected to 


,lccer because of the high rate of increase in population and because 


2 higher proportion of the population will demand more and better 
Ganitery facilities. 


Although piumbing and pipefitting are sometimes considered to be 


@ Single trade, wost journeymen tend to specialize in either one or 


the other, especially in large cities. 
deal with water. gas and waste disposal systems, whereas pipefitters 
install both bigh and low-pressure pipes that carry hot water, steam 


ang other liquids and gases. 


im this assiqnment you will have an opportunity to become ac~ 


“‘Guainted with the pluxbing and pipefitting trade. 


an opportunity to get an understanding of the qualifications needed 


for entry into this cccupation as well as the means by which one may 


get the training nested. 


Assicmment: 
i. Read the references listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work cut the questions, problems, and projects as assiqned 
by your instructor. 
. Be ferences: 
H- Matthias and Smith, How to Desiqn and Install Piumbing, 


Introduction. 
@. S. Separtment of tabor, Occupations! Outlook Handbook, 
BPP. 352-356. 


What is the difference in the type of work performed by 
Plumbers and pipefitters? 


Where are most plumbers and pipefitters employed? 


What is the recommended number of years of high school 
education for the plumbing and Ppipefitting apprentice? 
What are the recommended high school courses for the ap- 
prentice? 


What is the length of the apprenticeship program? Years? 
Hours 9%f on-the-job treining? Hours of related cisssrcom 
instruction? 


The principal jobs of plumbers 


You will also have 
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Z 5S. What is the nature of the instruction which the apprentice 
as receives im his related classroom instruction? 


6. What are the factors which will cause an increase in em 
PLloyment of plumbers and pipefitters? 


}- 7 What is the wage range for plumbers? How do they compare 
% with Other skilled building trades workers? 


4 8. Breifly describe the history of Plumbing from early Roman 
oa times umtil the present. 
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Covering 


Assignment 
Sheet No. 2 Units 5-10 


TYPES AND FUNCTIONS OF SEWAGE DISPOSAL SYSTEMS 


Adequate disposal of sewage is absolutely necessary in today’s 
highly concentrated urban population. Sewage disposal systems are of 
.two general types - public and private. Even though the installation 
Of public sewage systems does not come under the jurisdiction of the 
Plumber, he should be familiar with their general layout and design 


Since he mst use them as terminals for the private sewage systems he 
installs. 


This assignment is designed to give you an opportunity to become’ 
acquainted with the various types of sewage disposal systems and to 
acquaint you with the types of knowledge and skilis required in this 
Phase of piumbinc. 


Assiqnment: 


1. Read the reference listed below. 

2. Be prepared to discuss the study questions listed below. 

3. Work out the questions, problems and projects as assigned 
by your instructor. 


Refe ce: 


H. Matthias, How to Desicn and Instail Plumbin Gr, Ppp. 1-32. 


e€Sstio0ns: 


1. Why is it important for the plumber to be familiar with the 
public sewace disposal system? 


2. How many types of public sewers are there? What are their 
names? How are they classified? What are intercepting and 
tributary sewers? 


3. Who should be in charge of the design and construction Of 
modern sewage disposal plants? Name and briefly explain the 
operating principles of manicipal sewage treatment plants. 


4. What type of soil is most suitable for the disposal of 
waste from a septic tank? Why is it important that the | 
Septic system be installed close to the surface of the soil? 


5. What is the purpose of a septic tank? What materials are 
commerciaily built septic tanks made from? What should 
determine the size septic tank required? 


6. What is the minimum distance that should be allowed between 
the septic tank and the building? What is the minimm dis 
tance the tank shovld be from the source of water supply? 


What methods may be used to dispose of the effluent of a 
septic tank? How is each generally constructed? What 
factors govern which method should be used to dispose of 


effluent? 


What is a distribution box? What purpose does it serve? 
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Covering Units 
Ll<17, 19-23 


Sheet Noe 
LAYOUT AND INSTALLATION OF HOUSE SEWERS AND DRAINS 


The layout and installation of the house sewer and drain is one 
o£ the -most important phases of the plumber's job. Much of the ef- 
Fieiency of the entire drainage installation depends on this part of 
the plumber‘s work. 


Efficient layout of this portion of the plumbing system requires 
a selection of proper materials as well as the use O£ well-made .pipe 
oints. 


In this assignment you will have an opportunity to learn some 
of the basic requirements for installing sewers and drains as well as 
the materials and tools needed for doing the job. 


Assiqnment: 
l. Read the reference listed below. 
2. Be prepared to discuss the study questions listed below. 


3. Work out the questions, problems and projects ag, .assigned 
by your instructor. 


Re ference: 
. HH. Matthias, How tg Design and Install Plumbing, pp. 53-106. 


uestions: 


1. What type of fitting is usually provideg for connecting the . 
house sewer to the main sewer? How is the grade of the house 
sewer determined? What is the usual pitch of a house sewer? 
How is the size of the house sewer determined? 


2 What is the house drain? What are the classifications of 
aGrains? 


3. How is the size of house drains determined? What is the 
recommended grade for the house drain? 


4. What is the purpose of cleanouts? Where should they be 
placed in a drainage system? How many are required? How 
are cast iron and clay house drains installed? 


5. What are house drain appliances? Describe the types common- 
ly used today. 


6. What is the function Of the storm drain? How is its size 
determined? How are they installed? 


7. Describe the function of roof leaders and roof terminals. 
How is the size of the roof leader determined? 
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TOOLS AND MATERIALS USED IN 
HOUSE SEWER AND DRAIN CONSTRUCTION 


One of the distinguishing marks of a competent craftsman is his 
-evving a thorough knowledge of the tools and materials required to do 
the most satisfactory job. A thorough knowledge of the tools and 
‘Materials of the trade enables the plumber to (1) make intelligent 
estimates of jobs, (2) select the materials most appropriate for a 
given job, and (3) select materials that will meet code regulations 
and specifications. 


In -this assignment you have an opportunity to become acquainted 
with the tools..anéd materials aa often used by the plumber. 


1. Read the reference listed below. 

2. Be prepared to discuss the study questions listed below. 

3. Work out the questions, problems and projects as assigned 
by your instructor. \ 


», 


Reference: 
-H. Matthias;. How to Design and Install Plumbing, pp. 33-52. 
; ons: \ 


1. How is the sewer and drain defined? What kinds of pipe are 
generally used for sewers and drain? 


2. What materials are most commonly used for waste, soil and 
vent installations? 


3- What provisions must be made if clay pipe has to be laid 
in swampy, unstable soil? 


4. What are the names of some of the commonly used clay fittings: 
What are the purposes of each of these fittings? 


5. What are the required lengths for clay pipe? What is the 
minimum socket taper required by the A.S.T.M.? 


6. What are the advantages and disadvantages of cast iron pipe? 

7. What fittings are used with cast iron pipe? 

8. What are the other kinds of pipe that may be used for sewer 
and drain installation? What are the advantages and disad- | 
vantages of each? 

9. What two types of joints ere used for joining vitrified clay 


pipe? Why must these joints be air tight? How may. cast-iron. 
pipe be -joined to clay pipe? 
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What tocls and materials are required to make a vertical calk 
joint? Horizontal calk joint? Screw thread joint? 


What tools are needed for cutting cast-iron pipe? What pro- 
cedure should be followed in making the cut? Describe the 
Special chain-type cast iron cutter. 


What is the usual composition of the solder used for solder 
joints on copper pipe? What four steps should be followed 

in making solder joint on copper pipe? What dre the advan~ 
tages of soldered joints? 


What are the commonly used wiped joints? What tocls and 
materials are required for wiping joints? What are the 
steps of procedure for making wiped joints? 
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Assignment Covering 
Pheet No. 5 Units 24-37 


INSTALLATION OF SOIL AND WASTE PIPE 


* Two Of the most important units of the drainage system are the 

“soil and waste pipe installations. Proper installations of these two 
units requires a knowledge of basic scientific principles, and thorough 
knowledge of what constitutes good soil and waste pipe practice, as 
well as a thorough knowledge of rough-in requirements. 


The soil pipe is designed to receive the discharge of water 
closets and other fixtures and convey it to the house drain. On the 
other hand, waste pipes are designed to convey the discharge of fix- 
aad other than water closets, to the soil-pipe branch or house 

rain. 


Some of the most important factors in soil and waste pipe instal- 
lation are: selection of proper size and type of material, proper use 
of appropriate fittings, location of cleanouts, pitch and proper joints. 


In this assignment you will have an opportunicy to get acquainted 
with the problems involved in installing adequate systems of soil and 
waste pipe. 


Assiqnment: 


l. Read the reference listed below. 

2. Be prepared to discuss the study questions listed below. 

3- Work out the questions, problems and projects as assigned 
by your instructor. 


Reference: 
H. Matthias, How to Design and Install Plumbing, pp. 107-146, 
197-213. 
estions: 


le What is the function of soil pipe? What material is the 
soil pipe made from? What type joints are recommended for 
soil stacks? 


2. What are the purposes of “change of direction” units? What 
are the names of those that are commonly used? Why should 
a cleanout be installed whenever there is a change in 
direction? 


3. How is the size of the soil pipe determined? What factors, 
other than pipe Size, effect the efficiency of soil pipe? 


4. How is the actual installation of the soil pipe started? 
Where is the soil pipe usually terminated? 
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What is the purpose of roof terminals? What methods may be 
used to protect them against fxeezing? 52, ot 


Whas is the soil branch? How is it sized? Why must it be | 
provided with an acequate number of cleanocuts? What type 


-Of supports and hancgers are required? At what srade should¢. 


soil branch be extended? How is the soil branch installed?” 


What is the function of the weste pipe? What materials are 


waste Pipe made from? 


What are the common fittings used in the waste pipe system? 
Where do cleanouts need to be installed? 


What types of supports and hangers are available for waste 
Pipe? At what location are they mounted for the different 
kinds of pipe? At what grade is waste pipe installed? 


What method may be used to determine the size of waste pipe? 
What is meant by direct waste? Indirect waste? What fixtures 


- belong to each type? 


What Litting is best to use where the waste pipe joins the 


“soil pipe under the floor? What are the various types of 
- underfloor waste pipe used for domestic buildings? 


What may be considered to be some of the advantages and dis- 
advantages of the different types of underfloor waste pipe? 


‘What provisions must be made for supporting lead pipe? 


What size vent Pipe is used for the laundry tray and sink 
in the diagram on page 199? 


What types of tests are given plumbing systems £0 insure 
their efficiency and high quality workmanship? 
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: LAYOUT AND INSTALLATION OF Tim WATER 
DISTRIBUTION SYSTAMS 


proper i of plumbing fixtures depend, to - large 
\seteue™® on an atequate pearance Of water umfer adequate pressure. If 
the pressure is not sufficient, the plumber must be able to select and 
instell pumps so as to raise the pressure to the required level. 


in Qvder to provide =m adequate supoly of hot water, the plumber 
must be able to determine the required hot weter storage tank capacity. 


Eitiiciency im installing both cold end hot water distribution 


Systems regaires = thorowgh .0wledge of the proper pipe and fittings 
eaveilahbie to the piumber. 


im this assicnrent you will have an cpportmity to become 
femi liar with the principles and practices recarding the installation 
cf the water distribation systens. 


Assignment: 


i. Bead the reference Listed below. 

2. Be prepared to discvss the study questions listed below. 

3. Work cut the questions, problems and projects 2s assigned 
by your instxuctor. 


Reference: 
&. Matthias, Hew to Desian ami Install Plumbing. pp. 215-298. 
Questions: 


i. Wiat are the two mits of the cold water distribution system? 


2. At what angle should a riser be comnected to the min? At 
What angle should a bramch commect to the main? How are 
water distribution systems supported? 


3. What are the mames of the various types of water valves? 
Which type is best kmtum? Wheat is its chief advantage? 
Bhat precautions should be observed when installing water 
Gistyibntion systems? 


4. What is the fumctiom of a pump imsteliced on a water supply 
system? Shat are the three types of piston pumps and the 
cperating Primcipies o: each? What is the purpose of an air 
champer? How does a cemtrifugel pump operate? 


3» What are the two cold water distribution systems used in 
tall boildings? What are the advamteges and disadvantages 
Of each? How does cach system operate? How does an air 
power System Operate and where is it used? 
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What are the two types of hot water tanks? What three 
factors shovld be considered when determining the proper 
size for a hot-water tank? 


What are the advantages and disadvantages of the common 
water heating devices discussed in your text? 


What should determine whether the hot water tank will be 
set in a vertical or horizontal position? How is hot water 
circulated in the various systems discussed in your text? 


What is the purpose of temperature-pressure relief valves? 
Where should they be installed? 


What is a hot water distribution system? What are the three 
types in common use today? What are the general construction 
procedures for each system? 


What is the house service? What depth is recommended for 
the installation of the house service? What factors must 
be considered in determinir 5 demand and sizing the water 
service? 


What is the function of a corporation stop? Curb stop? 
Meter stop? Water meter? 


What are some of the common scientific terms that a plumber 
should know and wnat does each mean? 


Bow is a municipal water supply purified and disinfected? 
Briefly describe the direct and indirect pressure distribu*ia 
systems. 


What materials, pipe, and fittings are used in water jistri- 
bution systems? 


What types of joints are used in water supply systems? What 
tcols are needed to do water supply work? 
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SELECTION AND INSTALLATION OF PLUMBING FIXTURES 


The type and size of plumbing fixtures shovwld be selected before 


‘the plumber begins his work. This decision mist be made in order ts 


be able to select the proper size soil, waste, and vent systems. ‘fhe 
Size and design of the fixtures to be instalies must aise be known in 
advance so that rough~in requirements can be known by a11 mecheanmics on 
the job. 


Two Of the most important requirements for the pluriher when 
setting fixtures are a thorough knowledge of the proper traps to be 
used for the various fixtures as well as the acceptable ventilation 
systems. 


In this assignment you will have an opportwmity te become fa~ 
miliar with the various plumbing fixtures and requirements for proper 
instslilation. 


Assioqnment: 


1. Read the reference listed below. 

2. Be prepared to discuss the study questions listed beios. 

3. Work out the questions, problems, and proiects as assigued 
by your instructor. 


Reference: 


H. Matthias, How tO Design and Install Plumbing, pp. 147~195, 
330-372, 380-386. 


Questions: 


1. What is the besic function of traps used on plumbing 
fixtures? Describe the two types of water-Sealed traps. 
What can be dore to prevent trap seal loss? 


2. What materials are used in the construction of treps? What 
is the design and shape of permissible traps? What are the 
recommended size traps for the various fixtures? 


3. What is a drum trap? On what fixtures are they generzity 
installed? What sizes are they? What is its major ad- 
vantage? What. other traps are available and when shkeuid or 
shouldn’t they be used? 


4. What is the importance of ventilating the plumbing system? 
What causes trap “cali loss? How can these causes be 
prevented? 


5. What are the two types of ventilation methods? What is the 
primary purpose cf each method? What msteriais may be used 
to construct the vent system? How is the vent system sup- 
ported and at what grade is it instalied? 
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&, What factors must be caucidered when s 
the maim soil and wacte veut aud how i 
@m individual vent und how is it siged 
fixtures individealiy ventilated? 


?. Ghet is a wumit vent? What. special fitting is needed for 2 
amit vent installation? What is a circuit vent? Reliet 
wens? Bet went? Looped vent? Local vent? Utility veat? 


S. From whec material are woderm plumbing fixtures made? What 
axe they coated with? 


S. hat are the two types of water closets? What types of 
closets are unsanitary? What steps of crocedure should be 
foilowed im installing a closet bowl? 


id. What are the fam types of flush devices for water closets? 
How many different minds are there of each type? How de 
they operate? “hat are the advantages of a flush tank over 
Fiush valwes? What are the operating principles of high ant 
iow tanks? What wre frost-procf closets and how do they 
operate? 


Ein Wheat are the types of lavatories avd besins? What type 
fauests aay he used with the lavatories end basins? What 
waste commections are required? 


i2. What are the types of bathtubs? What type of trap is used 
on bathtubs? ‘whet steps of vrocedure are used in installing 
bathtubs? 


i3. What are the two types of shower baths? Ghat is the 
function of the water mixing valve? Sow is lead safirg 
Znstalied? 


con 26. What facbors must be considered when selecting and installing 
the different types of sinks? 


Bee 25, Wht are the three types of urinals? What preceution must 
he be taken when repairing urinals? What type and size trap 
Ne shoald be used on urinais? 


aid IS. What factors aust be considered in selecting and instelling 
bt lamunary tubs? Drinking fountains? 


27, What are rench~in drawings? “ho makes them? How does the 
plueber obtain then? What information dc they contsin? 
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ABRECSES OF FLASTERING 
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ASS FZRIWINGs Bhat the LASSEQT e § RELATED INFORMATION: What 
- Fos Shromid Ke Abie £0 iter i NOs 3 the Worker Should Know 


Erivoducc LOm 50 ¥iastering 
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i. Nature of werk done by 
plasterer 

2. ‘reining requirements 
Physical and mentai re~- 
guirements 

&. Empiloymenc outlook 

5. Earnings and working 
conditions 
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S. BApphy wood Lath 


6. Types of plaster bases 
20 Apply wetel lath 


: 
i 7. Advantages of board rock) 
; lath 
34 Pigure hease yardage 
%, Bresk joints G3. Purposes cf different 
Kinds of metal lath 
16. Advantages of metai lath 
Ii. “Floating” system of 
lath attachment 
2. Nails and nailing speci- 
i 


16. Wie metal teth 
43. Apgeiy beexd frack} 
4ath 


tek prt et 


fications 


13. Commoniv used Masonry 
bases 
f | 


Scols sn Msteriaits of the Plastering Trade 
} 


fe 


t + 


E 14. General purpose toois 
z iS. Tools for ornamental 
work 
f 2 16. fools furnished by the 
contractor 
p 7. Basic plaster ingredients 
; rt 2 18. Qualities of lightweight 
t aggreyate i 
- f o£ 19. Types cf cementitious 
; materials 
§: 


Grounds ant Cormer Beads 
i 


20. Anply wood oreumnds y F 20. Thickness of crounds 
z 21. Types of tools required 
22. AGDLYy wetal. sereads. z 2Z. Kinds of metal besds, 


aE Casings sereeds; and casings 
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"$08 PRAINING: What the Assign.| RELATED INFORMATION: What 
' Marker Should Be Able to Do No. the Worker Should Know _: 
ei Pm ee oz 
¢ ; f 4 23. Methods of applying - 
ea grounds Straight’ and ea 
1 24. Methods of grounding aut 
cs doorways and cae oper- 
ings 
Reinforcements 
25. Tools required 
26. Install reinforcements 26. Types of reinforcing used 
27. How to estimate amount 


32. 
33. 


34. 


Base-Coatin 

Mix base~coat materials 2 29. 
Trowel on scratch coat 2 30. 
Trowei on brown coat 2 31. 
Rod the wall 2 g 32. 
Darby plaster 2 33. 
Mix cclors and tint Zz 34. 
plaster 

2 35. 

z 36. 

2 | 37. 

2 38. 


required 
pied reinforcementis need- 


Methods of mixing plaster 
mortar 

Effect Of proper propor=- 
tioning 

Types of plaster mortar 
Types of plaster finishes 
Advantages of lightweight 
aggregate materials 
Methods of mixing color’ 


Drying conditions 

Causes Of cracking 

How to estimate materials 
needed 

Types of plaster 


40. 
41. 
42. 
43. 


2 39. 
Mix finish coat plaster 2 40. 
Apply finish coat 2 41. 
Trowel finish coat 2 a2. 
Ploat finish coat 2 43. 
2 44. 
2 45. 


ARRUAMI RTA 
Con WevErier ey betel: 


Tools required 

Proper mixture 

Methods of mixing 
kickness cf finish coat 


Manufacture of materials 


Suitability of finishes 
for Gifferent jobs 
comparison of smooth and 
Send finishes 


~ Nato = a 
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“Assignment Covering 


Sheet No. l Units 1-28 
APPLICATION OF THE PLASTERING BASE 


: The permanency and appearance of the finished work of the plaster 
, depends to a large extent on having a firm sound base on which to apply 


' the plaster. One of the oldest forms of plaster bases is wood lathing. 


However, many new types of lath are now On the market and have many 
improved qualities. 


in this assignment you are expected to learn what types of 
plaster bases are available and how to properly apply them, the use of 
the common plastering tools and equipment, and the nature of the work, 


entrance requirements and other occupational information related to the 
plastering trade. 


Assignment: 
1. Read the references listed below. 
2. Be prepared to discuss the study questions listed below. 
3. Work out the questions, problems, and projects as assigned 
by your instzuctor. 


References: 


M. U.S. Department of Labor, Occupationat Outlook Handbook. 
pp. 367-370. 


N. Van Den Braden, Plastering Skill and Practice, pp. 1-143. 


Questions: 


i. What was the oldest form of lathing for plaster base? Why 
is it seldom used today? 


2. From what materials is board lathing made? What are some 
of the major advantages of boerd Lathing? 


3. What is considere€ to be the most popular plaster base in 
use today? What are its primary advantages? 


4. What are the commonly known types of gypsum board iath? 
How are they applied? What are the commonly known types of 
insulation board lath? How are they applied? 


5- What systems of reinforcements may be used for gypsum board? 
What material is used as reinforcements? 


6. What are the principle advantages of metal lath? What 
are the four groups of interior metal laths? Why should 
metal lath used on the interior be of a smaller mesh size 
than for exterior use? 


7- What are corner beads used for? Metal Casings? What three 
types Of corner beads are illustrated in your text? 


Aree 


ie i a 


Ee cate re cnpyret es , F 
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13. 


14. 
15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


What is a ground? What is its purpose? 


What are channel irons? How are they sold? What two sizes 
are most commonly used for plastering? 


How is metal used to make partitions? What are the three 
types of wall partitions used to reinforce plaster? 


What are suspended ceilings? How are they installed? 


When should exterior metal lath be used? What are the 
types of exterior metal lath? What are some of the other 
uses Of metal lath? 


Masonry bases are classified into three classes. What are 
these classes or groups? What types of masonry materials 
are included in each group? What are the important <sharac~ 
teristics of each group? 


What is the nature of the work done by plasterers? 


What training is necessary to become a journeyman plasterer? 
Where may this training be obtained? What additional re- 
quirements are necessary? 


Ho many people are employed as plasterers? How many job 
openings occur each year? What is the employment trend for 
this trade? 


What are the wages generally paid to plasterers? How do 

their wages compare withcother skilled building trades workers 
Where can you obtain more occupational information about the 
plastering trade? 


What are the “tools of the trade" that are used by epee ae 
What is each used for? 


What three ingredients are used to make plaster? What is 
the purpose of each? 


What types Of aggregates are used to make plaster? What 
are some Of the advantages Of each? 


What are the three main types of cementitious materials that 
can be used in a plaster mixture? What are the advantages 
and disadvantages of each. 


What is an admixture? What three kinds are there? What are 
the major characteristics of each? 


How and in what proportions is lime mortar mixed? Gypsum 
mortar? Keene’s cement? 


What types of finish coats are listed in the text? How and 
in what Proportions are each mixed? 
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‘Assignment Covering | 
Sheet No. 2 Units 29-45 


APPLYING PLASTER 


The plasterer must have a knowledge of the tools, plastering 
meterials, and the types of plastering bases in order to do a good 
‘job of plastering. However, the most important job of the plasterer 
is the application of plaster mortar. 


~ 


in this assignment you will have an opportunity to learn techni- 
ques for applying scratch, brown, and finish plaster coats to walls, 
ceilings, beams and arches lathed with the various plaster bases. 


Assignment: 


1. Read the reference Listed below. 

2. Be prepared to discus# the study questions listed below. 

3. Work out the questicns, problems and projects as assigned 
by your instructor. 


Reference: 
N. Van Den Branden, Plastering Skill and Practice, pp. 144-249, 
Questions: 
1. What two principal tools are used by the plasterer to apply 
mortar? What is the purpose of each? What techniques are 
involved in using each of them? 


2. What is a darby? What does it do? How is trimming done? 


3. What are dots and screeds? How are they used? Why are they 
used? 


4. Hcw does three-coat and two-coat plaster work differ? What 
are the purposes of the base coat? 


Se What steps are involved in applying a finish coat of putty? 
Sand? Keene‘s cement? Interior Portland Cement? What are 
the advantages and disadvantages of each? 


6. What techniques are involved in applying color? Texturing . 
sur faces? 


7. What materials are imitated in plaster work? What different 
techniques are utilized to imitate materials? 


8. What is a dryont? What causes it? How can it be prevented? 


9. What is a sweatout? What causes sweatouts? How can they be 
prevented? 
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13.. 


14. 


15. 


16. 
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What happens to plaster if it freezes before it sets? How 
can you tell if the plaster has been frozen? What is over- 
Sanding? Overly retarded plaster? 


What causes plaster to crack? What steps can the plasterer | 
do to avoid this problem? 


What is meant by soffit? Arris? How is a beam lined? 
Dotted? Stripped? 


What is meant by squaring a room? Why is it done? Explain 
the following methods for squaring a room: (1) right~-angie 
triangle method, (2) square method, (3) center-line method. 


What techniques are involved in applying the scratch coat 

to diamond-mesh lathing? Gypsum and insulating board lath- 
ing? Wire lathing? Paper-backed lathing? Tarred surfaces? 
Concrete surfaces? 


What is browning? What aspects of browning apply in three- 
coat work? Two-coat work? 


Discuss the important aspects of scratch and brown coats 
as they apply to: (1) lime mortar, (2) lightweight aggre- 
gates, (3) portland cement, (4) acoustic plaster. 
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— ANALYSIS OF PAINTING AND DECORATING 
B TRAINING: What the Assigr .} RELATED INFORMATION: What 
Able to Do ! No. 3 the Worker Shoul3d Know 
lL lL. Nature of work done by 
Painters and paperhangers 
l 2. Training requirements . 
1 3. Physical and mental 
requirements 
1 4. Employment outlook 
1 5. Earnings and working 
conditions 
1 6. Sources of occupational 
information for painters 
ee 
Types of brushes used in 
the painting and deco- 
rating trades 
8. Select brush for job 8. Points to be observed in. 
selecting brushes 
9. Clean and store brushes 9. Care of brushes 
10. Renovate hardened 
brushes 
ll. Clean paint rollers ll. Types of paint rollers 
12. Types of air compressors 
13. Types of spray guns 
14. Spread drop cloths for 14. Materials for protecting 
property protection surfaces while Painting 
15. Apply masking liguids 


21. 


%. 


23. 


Select exterior finishes 


Select interior finishes 


1 
L 
L 
L 
L 
1 
x 


21. 
Ze 


Meaning Of color styling 
Effect of color upon ex- 
terior architectural 
defects 
Selection of color for © 
interior room styling 
Light reflections of 
various colors 

Guide rules for coior 
selection 

Types of exterior paints 
Types of exterior natu~ 
ral finishes 

Types of interior trans~ 
parent finishes 

Types of interior opaque 
finishes 


"31. 


51. 


Méeacure moisture content 
with moisture meter 


Fill nail holes and 
other blemishes with 
putty or other prepa-~ 
Yation 

Sand wood surfaces pre- 
Pparatory to painting 
Seal knots and resin 
Streaks 

Apply caulking compound 
Ay ty wall primer and 
Sealer 

Fill nail holes in wall- 
board 


Apply joint tape and 
smooth joints 

Neutralize alkalinity in 
concrete surfaces 
Mechanically clean metal 
surfaces 

Chemically clean metal 
surfaces 


Mix paint 
Paint windows 


Paint doors 


Paint siding 

Paint inside walls— 

Paint acoustical 
surfaces 

Paint masonry surface 
Paint concrete floors 
Paint metal surfaces 
Paint wood floors 

Apply fir plywood sealer 


Clean spraying equipment 


Paint surfaces with 
spray gun 


Apply flock finish 


RELATED INFORMATION: 


What 


he Worker Shou Know 


31. 


32.. 


34. 
35. 
36. 


37. 
38. 


Effect of moisture upon 
Painted surfaces 
Purpose of priming 
Surface preparation. of 
new wood 


Preparation of plastered 
walls for painting 
Preparation of wallboard 
and plasterboard walls - 


Masonry Surface prepa- 
ration 

Mechanical methods of- 
metal surface preparation 
Chemical methods of metal 
Surface preparation : 


Paint mixing techniques 
Painting sequence. for 
windows 

Painting sequence for 
doors 

Painting house siding 
Painting inside walls 
Painting acoustical 
surfaces 

Painting masonry surface 
Painting concrete floors 
Painting metal surfaces 
Painting wood floors 
Painting fir plywood 
Materials suitable for 
spraying 

Care of spray painting 
equipment 

Relationships of distance 
and stroke speed in spray 
painting 

Flock finishing 


. _ 


ee 


“ 


ih, 
oY JOB TRAINING s 
we” 3 s 


ae 


-52. Select wall coverings 52. Types of wallpaper 
53. Measurement standards 


for wallpaper 


2 54. Fabric and other wall 
coverings 
55. Select tools and 2 55. Tools and equipment 


equipment for wall- necessary for wall- 


papering papering 
56. Prepare size for appli- 2 56. Composition of sizing 
cation 
57. Apply size to wall 
58. Prepare wallpaper paste 2 58. Paste for wallpapering 
59. Get material and supplies 2 59. Procedures to follow 


in readiness for applying 
wallpaper 
60. Cut paper to match 
61. Apply paste 
62. Fold and trim paper 


when applying wallpaper 


, 63. Chalk a line for 2 63. Points to be observed to 
t | Starting course keep paper straight 

64. Make butt joints 2 64. Types of seams 

65. Make wire edge joints 

66. Make lapped join 

67. Apply and smooth out 
Paper 

68. Trim around casings, 
baseboard, etc. 

69. Roll seams 

70. Paper inside and outside 2 70. Technique to be observed 
corners when hanging wall cover 

ings ; 

71. Hang vertical strips 

72. Hang borders 

73. Hang horizontal strips 

74. Hamg wall covering on - 

ceiling 
a 75. + %$Hang specialty wali 2 75. Unique aspects for 
. coverings hanging specialty wall 


coverings 


Interior Wood Finishing 


3 76. Basic steps to achieve 
a fine finish 
77. Identify open and 3 77. Open and closed grain 
closed grain woods woods 


“FP 
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te 

JOB TRAINING: What the Assign. RELATED INFORMATION: What 

forke ould Be Able To Do No. | the Worker Should Know 

78. Bleach wood 3 78. Techniques for bleaching 
wood 

79. - Select stain 3 79. Effect of stains upon 

' beauty enhancement 

80. Apply stain 3 80. Types and characteristice 
of stains 

81. Apply wood filler 3 81. Types and characteristics 
of fillers 

82. Apply sealer 3 82. Sealers for shellac, var 


nish, lacquer, and plas~ 
tic finishes 


83. Apply finish coats 3 83. Number of finish coats 
required for satis factay 
finishes 

84. Rub and polish the 3 84. Rubbing and polishing 

finish techniques 
3 85. Varnish defects and theiz 
corrections 

86. Apply wax 3 86. Finishing waxes 

87. Finish hardwood floor 3 87. Floor finishes and pro- 


cedures 
88. Finish softwood floor 
89. Apply lacquer 89. Techniques for lacquer 
finishes 
90. Spatter finishes 
91. Stippling finishes 
Design finishes 
93. Striping and lining 
techniques 
94. Texture paints 
95. Stenciling techniques 


90. Produce spatter finish 

91. Apply a stipple finish 

92. Produce a design finzsh 

93. Stripe and line sur- 
faces 

94. Apply a texture finish 

95. Stencil a surface 


Gd Ud Gd Gd Ud OD ud 
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96. Estimate material costs 
97. Estimate labor costs 
9&. Estimate overhead costs 
99. Estimate profit expected 
100. Make out contractor 
estimate record 

101. Make out customer 
estimate record 


Cost estimate techniques 


3 100. Types of estimate records 
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Assignment Covering 
Sheet No. 1 Units 1-36 


TOOLS, EQUIPMENT, MATERIAL SELECTION 
AND SURFACE PREPARATION 


An important aspect of the building trades is the painting and 
decorating field. Approximately 425,000 people are employed in the 
United States as painters and paperhangers. Though there is somewhat 
less growth in this field in comparison to the growth of the whole 
building trade industry, nevertheless. 10,000 job openings occur 
every year. Thus the employment outlook is good in this field. 


One of the first steps in learning the painting and decorating 
trade is to become thoroughly familiar with the tools and equipment 
and use these items in order to provide reliable service without undue 
expense and trouble. It is also essential that he learn the proper 
techniques in preparing all types of surfaces prior to applying the 
desired finish. He must be well informed on different types and 
colors of opaque, translucent, and wall covering finishes so that he 
can expertly advise customers in their choice. The importance of this 
function of the painter and decorator cannot be overemphasized. It 
the customer is dissatisfied with the end result, he will not hesitate 
to complain to you and to his friends. Conversely, a happy customer 
will gladly pay his bill, compliment you and proudly show off the 
completed work to his friends and acquaintances. 


In this assignment you will learn about employment information 
dealing with painters and paperhangers, important aspects of tools 
and equipment, how to prepare surfaces for decorating and factors in- 
volved in selecting colors and finishing materials for various surfaces 


Assignment: 


1. Read the references listed below. 

2. Be prepared to discuss the study questions listed below. 

3. Work out the questions, problems and projects as assigned 
by your instructor. 


References: 


G. Jarvis, Painting and Decorating Encyclopedia, pp. 49-58 
73-76, 78-79, 81-93. 158-162, 165-166. 


M. U.S. Department. of Labor, Occupational Outlook Handbook, 
Pp. 349-352. 


Questions: 


1. Contrast the nature of the work done by painters with that 
Of paperhangers. Where are most Of them employed ? 


2. What training is necessary to become a journeyman painter 
or paperhanger? Where may he obtain this training? What 
additional. qualifications are necessary? 


4. 


ll. 


12. 


13. 


14. 


15. 


16. 


lll 


How many people are 2mployed in the painting and decorating 
fields? How many jvb openings occur each year? What is the 
employment trend for this trade? 


What are the wages generally paid to painters? Paperhangexs’ 
How do they compare with other skilled building trades 
workers? Where can you obtain more occupationai information 
about the painting and decorating trade? 


What are the qualities cf a good brush? Where are bristles 
Obtained? What are the different types of brushes available 
and for what purpose is each type used? 


List the technique for cleaning brushes. What are the sol- 
vents used for cleaning brushes? How can hardened brushes 
be renovated? 


What are the techniques involved in the correct use Of a 
brush? 


Discuss the merits of the three types of paint rollers. 
How are paint rollers cleaned? 


What units of equipment are necessary to do spray painting? 
How do the two principal types of compressors work? 


What are the two types of spray guns? Discuss the operating 
principles and also the adventages and disadvantages of 
each type of gun. 


What materials are drop cloths wade crom? Discuss the im 
portant aspects of masking tapes, blow torches, moisture 
meters, and electric sanders, 

What factors are involved in the preparation of interior BS 
woodwork prior to applying the finish? Exterior woodwork? 


What techniques are used to prepare new plaster walls for 
Painting? Howare wallboard and plasterboard prepared? 


When should new masonry be neutralized prior to applying 
Paint? What materials are necessary to do this? 


Why must metal surfaces be prepared before painting? What 
methods are used to clean metal? Discuss the various methdais 
and materials used to clean steel, galvanized iron, zinc, 
copper and aluminum. 


On what exterior surfaces may house paint be used? Exterior 
enamels? Natural finishes? Cement paints? Rubber base 
Paints? What types of exterior wood primers areavailable 
and where may they be used? Discuss the proper use of the 
exterior painting chart on page 90 of the Painting and 


Decorating Encycicpedia. 


At 


18. 


19. 


20. 


Lle 


List the types and uses of transparent and semi-transparent 
interior finishes. What opaque interior finishes are avail- 
able and under what conditions should they be used? Discuss 
the proper use of the interior painting chart on page 91 of 


the Painting and Decorating Encyclopedia. 


What is meant by the term “paint styling?” What factors 
are involved in good paint styling? 


How may a color scheme be selected to produce desirable eye 
appeal for house exteriors? What principles of paint styling 
are involved in selecting an interior room color scheme? 
rie the reflecting power of paint colors be used effect- 
ively 


What are the basic paint styling points? Why should current 
color trends be studied and constantly watched? 
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Reareqnnent Covering 
Gereet. Mo, 2 Units 37-75 
ee APPLICATION OF PAINT AND WALL COVERINGS 


The major portion of the work day of the painter and paperhanger 
4s.spent-in the application of paint or wall covering material. He 
. mast fully understand the techniques and skills involved in order to 
uce an acceptable finish. Even though the surface is adequately 
and a wise choice of materials has been made, an inferior 
and dissatisfactory job will result if the application is not properly 
carried out. 


Different types of paints and wall coverings require, in many 
instances, slightly different methods of application. Also, different 
Surfaces may require different methods for applying the same type of 
Paint or wall paper. 


This assignment {s concerned with the procedures and practices 
that should be observed when applying paint and coverings. You will 
learn which paints to use on different surfaces, procedures for apply~ 
ing paint, techniques in the operation of spraying equipment, types 
of wall coverings, the use and care of wall covering tools, and proper 
hanging techniques for different types of wall covering materials. 


Assignment: 


l. Read ‘the reference listed below. 

2. Be prepared to discuss the study questions listed below. 

3. Work out the guestions, problems and projects as assigned 
by your instructor. ie 4 


Refe e: 
G. Jarvis, Painting and Decorating Encyclopedia, pp. 9-96, 
103-123, 126-131, 167-173, 176-186. 
Questions: 


1. What different methods are used to mix paint? When is 
thinning required? 


2. List the general brushing techniques discussed in the text. 
What suggestions are offered for applying exterior oil 
Paint? Flat oil paint? Enamels and varnishes? Shellac? 
Latex paints? Casein and calcimine? Texture paints? 


3- What types of paint rollers are available? What kinds of 
material are the rollers made of and for what purposes may 
each be used? 


4. What procedure should you use to paint a ceiling? A wall? 
How should rollers be cleanea? 


12. 


13. 


16. 


17. 
18. 


19. 


20. 


114 


What property protection precautions should be observed when 
decorating new surfaces? What materials are available for 
protection? 


What properties of wood affect the durability of paint? 
What are the painting characteristics of each of the five 
classifications of wood as grouped in the text? By what 
other properties may wood be selected? 


What suggestions does the author make for painting softwood? 
Exterior siding and trim? . 


Discuss the procedures to follow for painting windows, doors, 
and exterior house siding. 


What procedure should be followed when painting or enaméeling 
ceiling? Walls? 


When applying paint to new plastered walls, what precautions 
must be observed? List the types of paints that may be 
used for new plaster walls. 


Why should masonry surfaces be painted? What paints are 
suitable for masonry walls and concrete floors? 


Why is the proper prime coat so important when painting 
metal surfaces? What suggestions are offered for painting 
galvanized iron? Copper? Tin? Storage tanks? 


When should floors be painted rather than varnished? What 
changes of procedure are necessary when painting open-grainec 
wood floors as contrasted to closed<grained floors? 


How may checking and grain lifting be prevented when Paint- 
ing fir plywood? Is this technique adaptable to other woods? 


When may a spray gun be used for painting? Why must Paint- 
ing materials be carefully controlled for viscosity and 
temperature? 


What are the techniques for setting the spray gun pattern? 
For gun stroke? For triggering? Discuss the various troukle 
shooting aspects of spray painting listed on page 130 of the 
Painting and Decorating Encyclopedia. 


What is flock finishing? How may this finish be applied? 


How should spray equipment be cleaned and maintained? What 
Safety precautions should be followed when spraying? 


How are wallpapers identified? What are the different types 
of wallpaper? How is wallpaper measured? 


What wall coverings are available other than wallpaper? 
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List and explain the use of different tools and equitpmatit 
utilized by a paperhanger. 


pe: oe “what is sizing? Why is it applied? What procedure should 


, ee 
id 


‘followed when applying size? Discuss the various aspects 
9 ares paste. 


at preliminary steps should be followed when setting up 
physical arrangement for paper hanging? Name the items 
be checked when inspecting paper. 


How is paper cut and matched? How is curl removed? What 


procedure is used to.paste, fold and trim paper? 


25. 


26. 


27. 


28. 


29. 


What are the three types of seams? Under what conditions 
is eachseam used? 


What techniques are involved in hanging the first strip? 
How are the different papers and wall coverings smoothed? 


How is paper trimmed at doors, windows and baseboards? How 
is the second strip hung? What precautions must be taken: 
when rolling seams? ‘ 


What techniques are involved in hanging borders? Streamline 
hanging? Hanging on ceilings? 


Discuss the other types of wall coverings available and the 
important hanging aspects for each type. 


re a te! tee ee : 


116 


metrt. Covering 
rPheet No. 3 Units 76-101 


fod : 
INTERIOR FINISHING AND COST ESTIMATION - 


Finishing the interior walls and woodwork of a home—callls—for-at 
knowledge of modern materials and step- procedures’. 
The painter and paperhanger must be able to advise his customers so 
that they may select the finish that will appropriatély fit their de~ 
cor. Closely allied to the choice of an interior finish is the cost 
for applying the finish. The customer wants a nice and professional 
appearing job and at a low cost. The painter -can competitively bid 
for jobs and still give a satisfactory finish if he knows the applica~ 
i tion procedures of modernm-materials. He can often under~bid and stiil 
4 turn a handsome profit by substituting a modern 2 or 3 coat finish for 
im an older 5 coat finish. The newer finishes often are more enduring 
= than the older ones and also have a greater aesthetic appeal. 


In this unit you will study the basic step for achieving a fine 
finish on interior woodwork, the different types of modern materials 
that are available, the correct step-by-step procedure for applying 
the different finishes, special effects that can be selected for inter~ 
ior walis and various aspects of cost estimation. 


Assignment: 


1. Read the reference listed below. 

2. Be prepared to discuss the study questions listed below. 

3. Work out the questions, problems and projects as assigned 
by your instructor. 


- Reference: 


G. Jarvis, Painting and Decorating Encyclopedia, pp. 187-204, 
213-217, 221-223, 259-263. 


Questions: 


1. What are the basic steps involved in achieving a fine finish? 
Why is it important to know wood classifications? What are 
some of the closed and open grained woods? 


2. Why is sanding required as the first step in finishing? 
What procedure should be followed in sanding interior wood- 
work? 


3. For what purpose may a tack rag be used? How can a tack rag 
be made? 


4. Why is wood bleached? What bleaches are available and how is 
each applied? What safety precautions must be followed when 
bleaching? = 
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6. 


ll. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 
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For what three reasons is wood stained? What are the major 
slassifications cf stains? List the advantages and disad- 
‘.ntages for each type? 


What is paste wood filler composed of? What thinners are 
used for thinning filler ani when would you use each type? 
How is wood filler applica? 


Why is sealer applied and what are the three principal types: 
How are sealers applied? 


Discuss the advantages and disadvantages of shellac finishes. 
What is meant by a “four pound cut?" What procedure is fol- 
lowed in applying a shellac finish? 


What types of varnishes are availabie and for what purposes 
would you use each type? What special techniques should he 
followed when applying varnish? 


What defects may develop im varnish finishes? How may they 
be prevented? 


For what purposes may penetrating stain waxes be useri? A 
Plain wax? A colored wax? How is each applied? 


What are penetrating wood finishes used for? How are they 
applied? 


List the various types of floor finishes and discuss the 
advantages, disadvantages and general procedures for apply- 
ing each type. 


Study the step-by-step procedures for the many wood finishes 
described on pages 201-204 of the Paintinc and Decorating 
Encyclopedia. Which ones would be most applicable for in- 
terior woodwork? 


What is a spatter finish? By whet different hand methods 
May spatter finishes be applied? How is multi-color spray- 
ing done? 


What is stippliinug and how may this finish be applied? For 
what purpose is the twin roller used? 


When may texture Daints be used advantageously? What dif- 
ferent methods may be used to apply texture paints? 


Explain the a@ifferent methods used to apply stripes or 
lines. 


When are stencils cut by the painter rather than purchased 
from paint stores? What are the steps of procedure for do- 
ing stenciling work? 


2. 


22. 


23. 


24. 


25. 
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‘What is the basic unit of measure uSually used for estimating 


materials? How are interior surface areas measured? exten 
ior areas? Roof areas? 


What reference book is an important aid to estimating labor 


costs? What is meant hy overhead expenses? How is profit ~. 
estimated? 


What are the two kinds of estimates and what is the purpose 
Of each? Why is it important to have a copy Of each on 
file? 


What. precautions should be observed when estimating from 
blueprints? 


What are the two methods for figuring wallpaper materials? 
How may ceilings be estimated? 


What factors are involved in estimating the time required 
to do parerhanging? 
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FOREWORD 


This instructor's guide has been prepared for the con- 
venience Of the Building Trades instructor to provide source 
material in guiding class discussions outlined by the student's 
manual, and suggesting evaluation and instructional procedures 
to be used. For each discussion question provided in the 
student's manual the reference is given indicating the source of 
information providing the answer by the letter sed to designate 
the particular text or texts in the assignment sheet. 


Although the course of study is keyed to e variety Of refer- 
ences, an attempt has been made to keep the number of references 
at a minimum and still provide adequate coverage. The references 
were the most recent available at the time Of preparation. Ad~ 
ditional sources of reference may be found under supplementary 
assignments which the instructor may find valuable in supple- 
menting the basic material and in assignments for advanced 
students. 


Special credit is due Dr. Robert L. Prater, formerly Re- 
search Assistant in Industrial Education, and Mr. Richard E. 
Ginther, Mr. Donald E. Maurer, and Mr. Robert J. Spinti, all 
Research Assistants in Industrial Education at the University 
of Missouri, who prepared assignment ‘sheets and compiled this 
material. 
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INTRODUCTION 


The instructor's guide and student's manual for BUILDING TRADES 
are designed to provide organized instructicnal aids to the teacher of 
buiiding construction classes and are to be used in conjunction with 
each other. In preparing this material, it has peen assumed that job 
Skills and procedures will be learned through actual experience in the 
construction of a house or some similer building, under the direction 
Of a qualified instructor. The technical and related information is 
to be given through the use of these two manuals, also under the di- 
rection of the instructor. 


The student's manual is divided into the following six trade 
areas: (1) carpentry, (2) masonry and concrete, (3) electrical con- 
struction, (4) plumbing and pipefitting, (5) plastering, and (6) 
painting and decorating. Each of the areas covered in the student's 
manual has a complete analysis and a series of assignments. Each 
instruction unit in the analysis is arranged under the assignment in 
which that particular item is to be covered; the numbers of these 
assignments are found in the center column in the analysis. 


Bach assignment is also cross-keyed to the analysis. The 
numbers found in the upper right corner on the first page of each 
assignment under the heading “Covering Units-~" refer to the in- 
struction units found in the analysis. 


Each Of the student assignment sheets contains an introduction, 
a reading assignment, and a series cf questions based upon the 
readings. The purpose of the introduction is to create interest, con- 
vey the importance of the assignment to the students and tell him 
specifically what he is e~pected to learn. The reading assignments 
are keyed to the Basic Reference List found in the front of the 
student‘s manual. These texts were chosen because they covered the 
material adequately and at a desirable reading level. 


The questions on the assignment sheets serve two major purposes: 
(1) to guide the student to the important aspects of the reading 
assignment, and (2) to form a basis or quide for classroom discussions. 
These questions, though designed specifically for the foregoing two 
reasons, may also be utilized as written assignments to emphasize some 
particular procedure or topic. 


The instructor's guide is divided into the same six areas and in 
the same sequence as the student's manual. Each student manual as~- 
signment has a cOrrespondingly numbered and titled key sheet. Each 
key sneet is divided into sections which are described below: 


I. Key To Study Questions: 


This section contains the source of the answers to the 
study questions. The letter denotes the text as it is 
%isted on the assignment sheet and on the basic refer- 
ence list. The numbers indicate on what page(s) the 
answer is to be found. 


+P 4 erwee amenet 


II. Suqgested Supplementary Assignments: 


Contained in this section are extra readings, dis- 
cussion questions; written assignments, special 
projects and problems, etc. These items will he 
especially helpful where first and second year 
building trades students are mixed together _in the 
same class. These suggested assignments may then 
be made to the advanced students only. 


However, the instructor may want to occasionally 
supplement a particular Phase of the major as- 
signment by choosing one or more of the supple- 
mentary suggestions and have all of the students 
complete it. . These assignments may also be done 
on either an individual basis, such as for make 
up work, or aS class projects. 


III. Suggested List of Visual Aids; 


All types of aids are listed~--mock-ups, movies, 
films, posters, film strips, slides, etc. -This list 
is suggestive and is not complete; therefore, the 
instructor should add to the list. Further, he 
shouid carefully choose and use only those: aids 
which best fit his objectives. : 


Iv. Other Instructional Aids: 


Essentially this part of the key contains sug~ 
gestions of speakers and field trips as well as 
other aids. Again, the instructor should carefully 
choose those which are appropriate for his par- 
ticular course. He also should add to this list 
any item that he finds effective as a teaching aid. 


V. Test No. -- Covering Assiqnments -- and --: 


The first four parts of the key described above 

are found on each. key: however, part V is included 
Periodically covering several preceding assignments. 
These tests are meant only as a guide or model for 
the instructor to follow when he constructs his 

cwn evaluation devices. The individual test item 
samples are scattered throughout the reading as~ 
Ssignments and do not -necessarily cover the readings. 
in depth. The instructor will want to make his 

own tests so that he can test on the principles, 
procedures, and other technical knowledge that he 
himself has emphasized in his. daily instruction. 


The instructor's guide should be used as an aid to make his 
teaching more effective. It is a guide and hot intended to set a 
formal structure within which a building trades class is to operate. 
The instructor should feel free to modify. as his experience will 
allow, by adding or deleting material in both the student's ard the 


instructor‘s manuals so that they may better fit his particular needs 
and objectives. 
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BASIC REFERENCES USED IN BUILDING TRADES COURSE OF STUDY 


“Listed below are the basic references used in the course of study for 
F : Building Trades. The alphabetical designation for each reference re- 
= “mains the same throughout this publication. 


A. Concrete Form Construction, Delmar: Publishers, Inc.; Albany, 
New York, $1.75* Area 1*** (1) ** 
B. Daizell, J. Ralph and ‘townsend, Gilbert, Masonry Simpizeieg, ~ 
Volume I, American Technical Society, Chicago, 1958, $5.75 
Area 2 (2) 


€. Dalzell, J. Ralph and Townsend, Gilbert, - Masonry Simplified, 
Volume II, American Technical Society, Chicago, 1957 
Area 2 (3) 


D. Durbahn, Walter E., Fundamentals of Carpentry, Volume I, 
American Technical Society, Chicago, 1961, $4.75* Area 1 (10) 


E. Durbahn, Walter E., Fundamentals of Carpentry, Volume IT, 
American Technical Society, Chicago, 1960, $4.95* Area 1 (12) 


F. Graham, Kennard C., Interior Electrical Wiring, Part 1, Resi- 
Gential (6th Edition), American Technical Society, Chicago, 
1961, $4.75* Area 3 (3) 


G. Jarvis, John, Painting and Decorating Encyclopedia, Goodheart~ 
Wilicox Company, Chicago, 1957, $4.09. Area 6 (3) 


H. Matthias, A. J. Smith. Esles, Sr.s and Voliand, Robert J., How 
to Design and Install Piumbing (4th Edition), American Techni- 
cal Society, Chicago, 1960, $4.95* Area 4 (7) 


J. Mix, Floyd and Ciroui, Ernest H., Practical Carpentry, Goodheart- 
Willcox Company, Chicago 5, Illinois, 1960, $3.75 Area 2, i1{14) 


K. Portland Cement Association, Cement Mason's Manual, 33 West Granda 
Avenue, Chicago 10, Illinois, 1960, Free Area 2 (1) 


i. Portland Cement ASSociation, Laying Concrete Block, 33 West Grand 
Avenue, Chicago 10, Illinois, 1954, Free Area 2 (1) 


M. U. S. Department Of Labor, Occupational Outlook Handbook, 
Government Printing Office, Washington, D. C., 1961 edition, 
$4.50 Area 4,3,6,1(5) 


N. Van Den Branden, Felicien and Knowles, Mark, Plastering Skill 
and Practice, American Technical Society, Chicago, 1959, 
$5.95* Area 5 (2) 


* Subject to school discount 
** Frequency Of use in assignments 
**k Area where used: l1--Carpentry Area: 2=-~Masonry and Concrete 
; 3 Area; 3-~Electrical Construction Area; 4--Plumbing and 
7 Pipefitting Area; 5--Plastering Area: 6-~Painting and Decorat- 
ing Area. 
Note: For Supplementary References see individual assignments. 
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III. 
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KEY~--ASSIGNMENT SHEET NO. 1 
(CARPENTRY) 
INTRODUCTION TO THI BUILDING TRADES 


Key to Study Questions 


1. M~339~340 -3. Il 5. M-345 


Suggested Supplementary Assignments: 


A. Prépare a report on one of the building trades and present 
it to the class. Be sure to cover such topics as employment 
opportunities, ipcpeageit and qualifications needed, yoerng 
condz tions. and wages 


Suacasted List of Visual Aids: 


A. Film: CAREERS IN THE BUILDING TRADES--(lémm, 11 min., B&W 
sound, $1.00)-Corenet, University of Missouri, Audio-Visual 
Department, Columbia, Mis* cri. Bob, a high school boy 
working on a construction ,Ob du:7ing the summer, observes all 
the building tradesmen and. discovers that his interests and 
‘aptitudes fit him for a vocation.in the buiiding trades. 

When he returns to school,he finds that each of his subjects 
will conte spate to his future work. 


B. Film: KNOWLEDGE AND SKILLS-~-(l6émm, 20 min., color, sound, 


free)--Modern Talking Picture Service, Kansas City 11, 
Missouri, or St. Louis 11, Missouri. This film brings you a 
special report on tomorrow's skilled people~-the men and 
women, young and not so young, in the trade and industrial 
program of our public schools. It is a special report on 
what we are doing in our schools to provide the skilled and 
technical workers: of the future. : 


Other instructional Aids:. 


A. Speakers: 1. Invite a local puilaing contractor to peak on 
. “The Contractor--Responsibi lity and Functions 
of his Job." 


2. Invite an official of the local union to speak 
‘on. “Unions: and the Building Trades." 


3. Invite a representative of the Bureau ‘Of Ap-~ 
prenticeship Training to speak on “dhe AD 
prenticeship Program in the Building Trades.' 


B. Field Trip: Visit a ‘large construction site and observe 
the various tradesmen at work in their specific job oper- 
ations. 


it. 


iit. 
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KEY--ASSIOWIENT SEES? NO. 2 
{CBRPINFRy} 
INTRODUCTION TO CARPENTRY 


Key to Study Questions: 


1. M-346 3-2 M-327 Se MH347 
2. M-347 4, W247 Ge W-354') 


Fn! 


Suggested Supplementary Assignments: 


A. Read: Durbahn, Walter E., Fundamentals of Carventry, Vol. f, 
American Technical Society, Chicago, Illinois, 1956, pp. 1-6. 


1. Write ont the answers to the ten questions om page G. Be 
specific with your answers. 


Suggested List of Visual Aids: 


A. Film: THE CARPENTER--—(iémm, 50 sin., color, $3.60)--United 
Brotherhood of Carpenters and Joiners; 222 E. Michigan Ste, 
In@diaiapoliis 4, Indians. Carpenters are shown in modern sew 
miils, high-speed plywood millis, and on jobs where wood goes 
into the construction of everything froe dems to kitchen 
cabinets. The film demonstrates tie wide scope of the 
carpenter's skills. 


Other instructional Aids: 


K. Speaker: Invite a local careenter to speek on the topic, 
“Working Conditions and Harnings of Carpenters." 


.B. Field Trip: Wisit a large co=smercial beilding under con- 


Struction an@ observe the various tyves of work that car- 
penters do. 
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KEY--ASSIGNMENT SHEET NO. 3 
' (CARPENTRY) 
ESSENTIAL PREPARATIONS FOR BUILDING A HOUSE 


I. Keay to Study Questions: 


2. D~222 4. D-223 7. D=-226 
5. D-225 8. D-226-227 


IL. suggested Supplementary Assiaqnments: 


A. Read: Lair, E. A., Carpentry for the Building Trades, 
McGraw-Hill Book Company, Inc., New York, 1953, pp. 255-284. 


1. Be prepared to lead a class discussion on the various 
topics suchas blueprints, specifications, and contracts. 


III. Suggested List of Visual Aids: 


A. Film: WHAT IS A CONTRACT?-~!"6mm, 10 min.,.B & W, $1.00)-~ 
Coronet, University of Missouri, Audio-Visual Department, 
Columbia, Missouri. Two youngsters take summer jobs to buy 
the things they have always wanted, only to find themselves 
jobless and debtors in the middle of the summer. But by 
contract, their problems are happily solved. Through this 
story, your students will have a splendid opportunity to 
study the elements of mutual assent, competent parties, 
legal bargains, consideration, in both oral and written 
contracts. i 


IV. Otter Instructional Aids: 


' A. Obtain copies of blueprints, contracts and specifications 
from local contractors. Distribute these among the class and 
then discuss the various major topics and questions. 


B. Speaker: Invite a bank manager, broker or architect to talk 
on “ Financing a Home, Legal Requirements, Building Codes and 
Contracts.” 


if. 
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KEY--ASSIGNMENT SHEET NO. 4 
(CARPENTRY) 
TOOLS FOR THE CARPENTER 


Kev to Study Questions: 


1. D-8 4. D-59-66 7. D-68 
2. D-8~9 5e D-59-62 8. D-69 
36 D-9=-35 6. D-67 9. D-69-70 


Suggested Supplementary Assignments: 


A. Prepare a list of caxrpeatry tool manufacturers and write 


for literature end tocl catalogs which describe the purposes, 


functions and advantages of the various tools. 


Suggested List of Visua} Aids: 


A. Charts: Stanley Tools, Division of Stanley Works, "Stanley 
Instruction Charts," (38--19" x 25")--$6.00 per set. These 
charts cover all woodworking tools and seven commonly used 
metal working tools. 


B. Write tos Stanley Tools, Division of Stanley Works, Catalog 
No. 34--(112 pp.)--Free. New Britain, Connecticut. This 
paper-bound book illustrates a complete line of tools and 
also a price list insert. 


Qther Instructional Aids: 


A. Speaker: Invite your local hardware dealer or a district 
representative from one of the tool manufacturing companies 


to speak on the topic, “Essential Features of Quality Tools.” 
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Other aetructional: Aids: 


KEY-~ASSIGNMENT SHEET NO. 5 
(CARPENTRY) 
STAKING OUT AND EXCAVATING FOR BUILDINGS 


Key to Study Questions: 


1. B-416-426 - ‘A, ‘'B-18-22 7. E-456-467; 

2. B~429~454 5. J-57~-62 B-18-22; J-11~-12 

3. D-10~19; D-32-35; 6. J-10~-12; 8. E~22-26 
EB-456~467 


Suggested Supplementary Assignments: 


A. Select a floor plan from a home builder's magazine and make 
a sketch of the complete excavation layout required to build 
the house. 


B. Make a list of the materials and tools you would need to 
make the above ‘building layout. 


C. Divide students “into small groups and have them Stake out a 
small building near the school. oe 


Suagested List of Visual Aids: 


A. L. Ss. Starrett Company, The Starrett Transit Book, Edu~ 
cational Division, Athol, Massachusetts, free, 47 pages. 
This book contains brief, concise instructions on how to set 
up and use a transit and level. One section deals with 
laying out and setting batter boards with the transit and 
teval (For advanced students. y 


ii. 


KEY-~ASSIGNMENT SHEST NO. 6 
(CARPENTRY) 


PROCEDURES FOR CONSTRUCTING CARPENTRY EQUIPMENT 


Key _to Study Questions: 


5. D~44 8. 


Suggested Supplementary Assignments: 


A. Utilizing the written assignment for this unit, have students 
construct cne or more of the pieces of equipment described in 


the assignment, Vol. I, pp. 36-58. 


Suggested List of Visual Aids: 


Sther Instructional Aids: 


A. Field Trip: Visit different construction sites and observe 
the various types of carpentry equipment used by the carpen~ 
ters “on the job." Make note of the ideas that would be of 


use to the class members. 
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I. 


II. 


Iitl. 


KEY~-ASSIGNMENT SHEET NO. 7 
(CARPENTRY) 
CONCRETS AND: CONCRETS FORMS 


Key to Study Questions: 


Ll. 3-16-17 2° 6. A+23 ll. A-73-78 
2. J-16-18 -7. A~30-35 12. A-79-81 
3. A-14-15 8. A~39~52 13. A-90-91 
4. A-16 9. A~53 14. A-91 

5 Ps A-13-2 3 10 o 4-65 = 5 a 15 * A-94-98 


Suaqgested Supplementary Assiqnnents: 


A. Read: Federal Housing Administration, Minimum. Proper 


Standards, U. S. Government Printing hdahamc eens 

Dd. Cer pp. 76, 80-81. & 

1. Read the requirements for concrete construction in 
the reference. 


2. Be prepared to answer oral questions concerning federal 
requirements for concrete construction. 


“B. Make a list of materials required to build sec etional forms 


for a 10 inch thick foundation wall, 590 feet long and 8 feet 
high. 


Suggested List of Visual Aids: 


Other Instructional Aids: 


A. Field Trip: Visit several construction sites, commercial and 
residential, taking note of the various methods used in the 
construction of footing and foundation forms. 
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KEY~-ASSIGNMENT SHEsTt NO. 8 
{CARPENTRY } 
INTERPRETATION OF BUILDING PLANS AND SPECIFICATIONS 


I. Key to Study Questions: 
: L. D-229 6. D~-237 li. D254 
2. D~-231 9. D251 _ 12. D-256 
3. D-231 8. bB-251 , 13. D258 
4. D-231~-232 9. DB-254 14. D259 
5. D=-234-236 10. »D-254 15. DB-260 


Ii. Suggested Supplementary Assignments: 


A. Obtain actual construction blueprints and study them in 
order <o become more adept at the interpretation of drawings. 


B. Survey magazines and newspapers for house plans of different 
styles of building architecture. 


ImZ. Suagested List of Visual Aids: 


A. Using either an opaque or overhead projector, show slides of 
sample house plans and use this to give direction to class 
discussion. 


Iv. Other Instructional Aids: 


A. Write to: Eugene Dietzgen Company, The Use and Care of 
Drawing Instruments, Chicago, Illinois, 1954, (Free). This 
; booklet contains architectural symbols, electrical symbols 
q and plumbing symbols. It also contains information on the 
use and care of drawing instruments. 


V. Test No. 1, Covering Assignments 1-8: 


True-False 


Directions: The following statements are either true Or false. If 
zhe statement is true, draw a circle around the letter "Te" If it is 
false: Qraw a circle around the letter "F.” 


T (F) 1. Batter boards should be located at the exact point where 
the corners of the building are to meet B-19,22 


(T) F 2. The ground around a building should slope away from the 
building. ' B23 


(T) F 3. Tke ability to use a transit may lead the way to ad- 
vancement for the builder. B-456 


T {F) 4. An error in adjustment of the leveling instrument is not 
very costly when sights are taken over a short distance. 
- E~459 
(T) F 5. The 6-8-10 method will prove inaccurate when squaring 
large buildings E~464 


¢ (PF) 6. When staking out irregular shaped buildings, the offsets 
should be laid out first. E~465~-466 


aa 


Foundation footings should be poured Gevavateiy from the 

walls. a J-15 

(tT) F 8. In specifying a concrete mix, the first number refers to 
- the proportion of Portland cement, the second number the 


me, 
3 
ona? 
ty 
~J 
¢ 


Sand and the third the cravel. - J-16 


do not need to be vue in trenches. J-28 


fT (F) 10. The keyhole saw and the backsaw are simile: in shape and 


! 

| 

Tf ‘F) 9. I£ water supply lines are placed under a floor Slab, they 
| are used for about .the same purpose . D-16 


ween n 
cece 2 ase sks ES re 
Sea ee bal 
= en <n 


ee g (F) 11. The fewer teeth a saw has the finer the cut it will make. 


EB ; D~-17 
a (vt) F 12. ‘the jack plane is probably the. pest plane for all-around 
i work. D-20 


| ? (F) 13. Miter boxes should always be made of softwood. D-47 


(tf) F “14, As the amount of open Space around a building decreases, 
the fire hazard increases. 2, as D-223-224 


t (F) 15. A lot survey should be made by the homeowner. D=-225 


Completion 


Directions: Fill in the blank{s) in each statement with the word (s) 
required to complete the sentence correctly. 


1. Each one cubic foot volume sack of Portland cement weighs approxi- 


mately 94 ~=ibs. a - J~-16 

2. Form marks can be removed from foundation wall surfaces by 
ruhbing with a _carborundum stone ari 2 een ture of cement and 
water » ae Z . oa - J~19 : 

3. Metal or wood _ sleeves can be inserted in the haseuane 


wall form to provide openings for utility connections .J-23 


4. Bolts used to anchor sills to. foundations should be not more 
than 12 inches from the corners and on 4 foot centers. 
J-24 - 
5. It is recommended aioe Gaeta eeineexcousne in concrete slabs be 
Placed 11/2 inches from the top surface of the slab. J-30 


ee ate Za Se a las Seer 4 ee \ “ . ve 
om pec sme iganes vane ‘ 
cea eee seh te en a en A ae USS EO 6 el Ot RAR OY er 


6. The standard framing square-has a 24 - inch blade and __16 
anch eongue:s D-12 


7. The crosscut. saw most widely recommended for rough eénsecuceian 
work has eight points per inch. D-~-17 
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The countersink bit is used to produce @ cone-shaped recess 
at the top of a drilled hole to receive a flathead woodscrew. 


D-28 
9. The 16 ounce hammer is recommended for generai all around 
carpentry work. B-32 
10. The term “plan view" and floor pian .mean 
the same. D-234 
ll. Drawings are simplified by the use of symbols which 


represent materials as wood, stone, brick and concrete. D-237 


Multiple-Choice 


Directions: In the space at the left of each statement write the 
letter of the item wnich will provide the correct answer to complete 
the statement. 


B 1. ‘The recommended distance between studs when erecting 
foundation forms is (3) 16 inches; {(B) 24 inches; 
(C) 32 inches; (D) 48 inches. D-28 


B 2. The primary use of the band saw is (A) making straight 
cuts; (B) cutting curved surfaces, (C) ripping, (D) 
cutting angles. D-61 


D 3. The operation of straightening the edge of a board on a 
jointer is called {A) facing; (B) smoothing: (C) planing; 
(D) jointing. D-62 


Cc 4. Power planes are available which wili finish surfaces up 
to (A) L inch wide: (B) 2 inches wide; (C) 2 1/2 inches . 
wide; (D) 4 inches wide. D-68 


A 5. slots which are formed in footings to lock or tie the 
footing and foundation wall together are called (A) kev- 
ways: (B) grooves; (C) trenches; (D) slides. A-41l 


Listing 


Directions: List the items called for in eacn of the following. 
Select your answers carefully. 


1. Four items in which a builder should be able to advise the pro- 
spective homeowner are: 


(A) securing an architect 
(B) choosing a suitable location 
(c) drawing up of contracts 


(D) handling financial problems D-221 


a ee eee 


The four major types of architectural drawings are: . 


(A) plans (c) details 


(B) elevations (pD) sections D~-234 


Three types of portable sanders are: 


(A) disc (c) orbital 


(B) belt _ D-69 


The two most common methods for establishing right angle corners 
when laying out building lines are:.-_ 


(A} 6-8-1909 method 


(B) level-transit and plumb bob B-464; E~20 


I. 


iI. 


Iit. 


Iv. 
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KEY~-ASSIGNMENT SHEET NO. 9 
(CARPRNTRY ) 
TYPES OF WOOD FASTENERS AND BUILDERS' HARDWARE 


Key to Study Questicns: 


2. D-187 4, D-193-194 7- D~-205<-212 


5. D+196-198 8. | D-212~214. ~. 


Suggested Supplementary Assicanments: 


A. Visit local building hardware dealers and obtain literature 
On various types of fasteners and hardware. Write manu- 
facturers of hardware and request literature on their 
products. Catalog these into file form. 


Suggested List of Visual Aids: 


A. Film: USING SCREWS AND NAILS--(1l6mm. 12 min.. B & We $1.50)= 
University of Missouri, Audio-Visual Department, Columbia, 
Missouri. Identifies the common types of nails and screws 
used in woodworking, aS well as the function and uses of 
hammers, nail sets. and screwdrivers. 


B. Use an overhead projector to show the various fasteners on 
the screen. Have the class identify and discuss each type. 


Other Instructional Aids: 


A. Speaker: Invite a local established hardware store or 
building supply company manager to speak on “The Kinds, Types 
and Functions of Materials and Trends in the Area Of Building 
Hardware." 


4, < 
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I. 


II. 


Iii. 


Iv. 


KEY=--ASSIGNMENT SHEET NO. 10 
(CARPENTRY ) 
PRINCIPLES AND METHODS OF FRAMING FOR FLOORS 


Key to Study Questions: 


Questions: 4. J9-62-65 
1. G=57: 5. J=64 
2. F=-57 6. I-64-70 


Suqgested Supplementary Assignments: 


Ae Read: Durbahn,. W. F., Fundamentals of Carpentry, Vols If, ::° 


American Technical: Society, Chicago, Illinois, 1956. pp. 94- 
LOL. . 


Ll. Write out the procedure used to frame the sill, locate 
the joist, and frame joists. 


B. Make scaled mock-ups of the various styles of sill con- 


struction detail and joist and girder construction detail. 


Suggested List of Visual Aids: 


Other Instructional Aids: 


A. Field Trip: Visit:a construction site and view the sill and 
joist construction while they are being framed. 


i. 


if. 


iit. 
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KEY--ASSIGMIMEN? SHEET 3O. 12 
(CARPENTRY) 
KINDS, PROPERTIES, AND STOCK SIZES OF LIIS=R 


Key to Study Questions: 

1. D-113-119 3. D-i20-121 5. D-127 

2. D-126 4. DB-121, 125-127 

Suggested Suppiementary Assicanments: 

A. Read: Durbahn, W. £., Fumdamentals of Carrentry, Vol. f, 
American Technical Society, Chicago, Fllinois, 1956, po. 102- 
113. 

i. Discuss the growth of wood: (4) hardweod and softwood; 
(B} heartwood and sapwood; (c)} growth ri-dqs; (Bp) spring 
wood and summer wood; (8) orainm end textmre; end (F) 
moisture content. 

B. Write to lumber companies and associatiens requesting liter- 
ature on and samples of the kinds of Imeher used in the 
building construction industry. 

Suagested List of Visual Aids: 

A. Film: KNOWING WOODS AND THEIR GSES--(lém:, 13 min., BS& ¥, 
$1.50)-—-University of Misscuri, Audic-Visual Department, 
Columbia, Missouri. Explains the classifications and charac- 
teristics of woods so the craftsszan can better select and 
order the wocds he needs. 

Other Instructional Aids: - 

A. Speaker: Invite a local lumber Gesler to speak om the topic, 


“Selection, Utilization, and Care of Lamber.™ 


tet ee eee 


I. 


iI. 


IV. 


- 


KEY--ASSIGNMENT SHEET NO.. 12 
(CARPENTRY) 
METHODS OF WALL FRAMING 


Key to Study Questions: 


Le 3-51~55° © 4. J-81-82 7. J-90-92 
2. J-76-77, 81 Se 3784-85 8. E~78~-81 


3. J-78-81 6. J5-85~89 9. E-81~84 


Sugges .2d Supplementary Assignments: 


A. Make a scale model, sectional mock-ups of the various styles 
of house framing details as found in the reference for this 
unit. 


B. Make large detailed scale models of corner post constructions, 
wall partitions. window and door details. and flooring de~- 
tails. 


Suagested List of Visual Aids: 


A. Film: BUILDING FOR SAFETY~~(16mm, 14 min., color, free)-- 
Underwriters’ Laborat sries, Inc., Public Relations Division, 
207 E. Ohio Street, Chicago 11, Illinois. Applies science 
and engineering to the study of fire hazards of building 
materials. Floors, walls, ceilings, roofs, and doors are 
'“cested. Shows testing of floor constructions, roof shingles, 
‘glass block walls and building insulation. . 


Other Instructional Aids: 


A. Field Trip: Visit a construction site and observe actual 
methods and procedures of wall framing. 
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KEY~-ASSLGNMENT SHEET NO. 13 
(CARPENTRY) 
spHeinn FRAMING PROBLEMS RELATIVE TO THE WORK OF OTHER TRADESMEN 


B I. Key to Study “Questions: 
3 1. E-87 3. E-88-89 5. E-84-86 
2. E-87-88 4. E+87-90 6. E-90 


Ii. Suggested Supplementary Assignments: 


A. Read: Durbahn, W. E., Fundamer*als of Carpentry, Vol. if, 
American Technical Society, Chicago, Illinois, 1956, pp. 9l- 
93. 


1. Lay out an ellipse using the string method. When might 
y-~u have occasion to utilize this procedure? Investigate 
into and determine other practical methods for the layout 
of an ellipse. What are some other geometric con~ 
Structions which are applicable to the carpenter's 
job? 


Tit. Suqgested List of Visual Aids: 


IV. Other Instructional Aids: 


A. Speaker: Invite a local building trades representative to 
speak on the topic, "The Necessity of Cooperation Between 
Workers Of Various Occupational Areas on a Construction Job." 


Py 24 
_ KEY~-ASSIGNMENT SHEET ‘30. 14/ 
ai | (CARPENTRY) 
| #2 PRINCIPLES OF PARTITION CONSTRUCTION 
— ! I. Key to Study Questions: . 
: { ! 1. J~-92~-96 2. “E~66-67 3. E-65-66 ; 
| ieee 4. E«71~-73 
.. Zin 
_— II. Suggested Supplementary Assignments:. 
: € a , Ay 7 os 
: { A. Read: -Mix, F..M., Practical Carpentry, The Goodheart-Wilicox 
= ‘ Company, Inc.:, Chicago, Illinois, 1960,-.pp. ‘93-94. ~ 
q 1. What are some methods of attaching Partitions to a wall? 
| | Draw sectional Views, of: the: various methods.. 
: : B. Make a scale model mockup of var ious’ interior wall partition 
| constructions.“ ; 
q | III. Suggested List of visual Aids: 
oe | 
ae | 
a | 
j | IV. Other Instructional Aids: 
| A. Speaker: Invite a local architect to ‘speak on the topic, 
bE "The Considerations Necessary in the Location, Placement, 
a. 4 and Construction of Partitions." 
i | 
E | 
| 
| 
g 
i 
/ § 
| 
| 


I. 


il. 


Tit. 


Iv. 


KEY-ASSIGNMENT SHEET NO. 15 
(CARPENTRY) 
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THE NATURE OF INSULATION AND ITS INSTALLATION 


Key _ to Study Questions: 


1. DB-156 3. D-175~-182 5. 
2. D-157-175 4. J-210 6. 
7. 


Suggested Supplementary Assignments: 


-A. Read: Mix, F. M., Practical Carpentry, The 


Company, Inc., Chicago, Illinois, 1960, pp. 


1. What purposes does an attic fan serve? 


J-211-213 
J~216-222 
J~227-236 


Goodheart-Willcox 
373-378. 


How is air 


discharged to the outside of the building? 


2. Why is “free circulation" of air required? How is this 
obtained in the construction of the building? 


B. Have members of the class write to the manufacturers of 
insulation materials to obtain pamphlets, booklets, brochures, 


and other interesting data. 


Suggested List of Visual Aids: 


A. Obtain samples of thermal and acoustical insulation from 
local building materials dealerse mount on appropriate 


panels, and use as visual displays. 


Other Instructional Aids: 


| 
i 
3 
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F | KEY-~ASSIGNMENT SHEET NO. 16 
: _ =" (CARPENTRY) 
TYPES AND USES OF SCAFFOLDING 


I. Key to Study Questions: 
1. E=122 ; 2. E=-122-125 &. §-370-372 
3. E-125 5. F=-372 .- 


eee 


II. Sugeested Supplementary Assignments: _ 


A. In a one-page paper summarize -the need for and the importance 
of erecting safe, dependable scaffolding. 


sean anes et 


3 B. Find out what types of steel and other Scaffolding ere 
Ei available in. your local area. 


III. Suagested List of Visual Aids: 


A. Film: THE WOODWORKER--(16mm, 10 min., B & W, $1.00}--Univ- 
| - ersity of Missouri, Audio-Visual Department, Columbia, 

: Missouri. Shows carpenters erecting scaffold and setting 
forms for concrete foundations and walls. -The building of a 
x house and millworking operations are also portrayed. 


x Iv. Other Instructional Aids: 


Gifferent types of scaffolding in use. Notice the various 
Scaffolds in use by the different types of tradesmen. 


3 A.. Field Trip: Visit various construction sites and note the 
| 
| 


IT. 


iit. 


Vv. 
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KEY~-ASSIGNMENT SHEET NO. 17 
(CARPENTRY) 
SAFRTY IN THE BUILDING TRADES 


Fey to Study Questions: 


1. E~-16-17 2. E-17 4. D-56 
3e E-17-18 5. D-57 


. Suggested Supplementary Assignments: 


A. Read: Manual of Accident Prevention in Construction, The 
Associated General Contractors of America, Inc., Washington, 
D. C., 1958, Sections 15-19. 


Ll. Write summaries of the five different sections on safety 
emphasizing the main facts. Report to the class on this 
paper. 


Suggested List of Visual Aids: 


A. Fiim: SAFE USE OF TOOLS--(16mm, 10 min.. color, $3.00)-- 
Audio-Visual Extension Service, 115 T.S.M., University of 
Minnesota, Minneapolis 14, Minnesota. Shows the safe use 
of tools such as scissors. knives, hammers, saws, files, 
clamps and other small tools in school and home situations. 


Other Instructional Aids: 


A. Using the Missouri Revised Statutes, chapters 286-295, look 
ub and discuss the industrial safety provisions. 


B. Obtain from local building trades union representative a 
list of union regulations dealing with safety. 


est No. 2, Covering Assignments 9-17: 


True-False 


Directions: The following statements are either true or false. If 


the 
fals 


T (F 


(tT) F 


T (F 


statement is true, draw a circle around the letter "T." If it is 


e, draw a circle around the letter "F." 
) 2. An 8d nail is larger than a 10d nail D-189 
2. When installing wood screws in hardwood, it is necessary 
to bore pilot holes. D-194 
) 3. ‘The standard spacing for joists is 24” 0.c. 3-64 


T (F) 4. Sills are set in place after the joists have been laid. 


J~-62 


T (FPF) 5. Checks that occur in wood are usually caused by a wracking 


and wrenching Of the tree gue to high wins. D-114 


=) sae —- — -— — 


Ge The” yreatest amount of lumber used in construction 
“EXLOM thé voftwoud CLazei fication. oe 


7. A sole plate may be referred to as :y Ues nn 
the tops of the studs et ae Seca? one, 


8. The 2 x 4 is the most common dimension lumber usea .. 
studs. I-76 


9. Grounds serve as a straight cage and guide for the 
plasterer. E~86 


10, Rough floors to be used aS a base for es and tile 
must be "dropped" between the joists. B-90 


11. When constructing partition corners, provisior must be 
made tO provide a nailing base for interior trim. E-72 


¢ (F) 12. Plates on non-bearing partitions should be doubled for 


; 
E 
Si 
: 
ES 
Ef 


added strength. Jn92 
(Tt) F 13. Economy of construction may be achieved by placing bearins 
a partitions directly over one another. J~93 
E | ae 
E | T {F) 14. When flexible insulation is used, it is not necessary to 
e allow “air spaces" in the wall. D-158-159 
¥ -T (F) 15. Fill insulation may be applied before the inside wall is 
| built up. . D-1690 
| (Tt) F 16. A major purpose of scaffolding is to provide a place to 
Re work without unnecessary loss of time. “: J=370 
| T {F) 17. Clothing one wears has little effect upon an individual's 
2 safety on the job. . E-17 
(tT) F 18. All workers should become safety conscious about them- ~ 
, . selves, their co-workers. and their jobs. aaee 
7 (T) F 19. Protruding nails should be removed or bent over to prevent 
injury to workmen. : E-18 
(Tt) F 20. The building industry has one of the highest accident 
rates. ; £-16 
Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. The symbol used to designate the term penny is _“d" - D-189 


2. The means of stiffening and distributing loads on floors is 
called __ bridging 3~-79 
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3. Any board that varies from being a true or plane surface is 


varred - D-117 

4. Materials such as dowels, moldings, -interior trims, and furring 
strips are sold by the linear _ foot. D=-125~127 

2. Another name for the platform method of framing is the__western 
frame . Las J-51 

3. Wall framing to accomodate a soil stack requires the wall to be 
designed so the stack may be _enclosed ‘ B~-88 

7. If a partition runs parallel to the ieee it should be supported 
by a aouble joist. J~-92 

$. Thermal insulation means the use of materials which possess a hic 
degree of heat resistance. D-156 

9. Ladders shovld not be used for work stations 


except in case of emergency or for short periods of time. E~129 


190. To protect oneself against electric shock, e211 electric tools 
should be grounded ° Z-131 


Multiple-Choice 


Direstions: In the space at the left of each statement write the 
letter of the item which will provide the correct answer to complete 
the statement. 


Cc l. The kind of nail most frequently used in framing con- 


Struction is the (A) box nail; (B) casing nail: {C) common 
nail; {B) cvt nail. D~189-190 
B 2. How many board feet are in a piece of red oak, 2" x 4" x 
9°? (A) 4 ba. ft.: (B) 6 ba. £t.: (Cc) 8 ba. FE-: (D) 10 
ba. ft. D-125 
Cc 3. Most locse fill insulation materials are ma@e from 
(A) wood fibers: (B) crass fibers; (C} mineral substances: 
(D} cotton batting. D-159 


D 4. The majority of serious accidents in the building industry 
are caused by (A) nails in boards: (EB) protruding wires 
and boits: (C) broken tools; (D) falling objects. E~16 


A 5. The steps on a general purpose ladder should be uniformly 
Spaced at a distance of {A} 12 inches: (B) 14 inches; 
{C) 16 inches: (D) 18 inches. E-129 


ieee 
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‘Listing 


Directions: List the items called for in each of the following. 
‘Select yous answers carefully. : 


1. 


Pour hasic hinge classifications are: 


(A) full mortise {c} full surface 


(B) __ half mortise (D) _half surface. D-205 
Warp may be divided in four general ‘categories, they are: 

(A) _ bow (Cc) cup | 
(B) crook , {(D) twist D-117 


The common classifications Of insulation found on the market 
today are: ‘ : 


(A) flexible blankets (D) rigid : : 


(B) fills _ (EB) :_slabs 


{c) __bats : .  ,. (FP) _ reflective D~157 


Many materials used in construction have insulative qualities. 
Name three of these materials. 


(A) __ lightweight aggregate block = 
{B) sprayo-flake | 


{c) _ glass block Z = D-174-175 


I. 


II. 


Ifi. 


IV. 


KEY~-ASSIGNMENT SHEET NO. 18 
(CARPENTRY) 
PRINCIPLES OF ROOF FRAMING 


Key _to Study Questions: 


1. E-134-136 3. tt+141-143 5. 
2. E-136~137 4, B-142-146 6. 
7% 


Suggested Supplementarv Assignments: 


D-74-76 
D-75-102 
E-143-147 


A. Read: Durbahn, W. E., Fundamentals of Carpentry, Vol. I, 
American Technical Society, Chicago, Illinois, 1956, pp. 99- 


102. 


1. Work out the problems on pages 100, 161 and 102 of 


the reference. 


B. Lay out an octagon on a 16" piece of stock using the eight 


square scale on the framing square. 


Suggested List of Visual Aids: 


Other Instructional Aids: 


A. Obtain: How to Use the Stanley Rafter Square, Staniev Tools, 


New Britain, Connecticut. (Free) 


os ee ee ere ‘ 
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KEY-~ASSIGNMENT SHEET NO. 19 
(CARPENTRY) 
PROCEDURES AND PRACTICES OF ROOF FRAMING 


Key to Study Questions: 


1. E-147 6. J=103 Ll. | B-162-163 
2. E~147~-150 7. J=-104~105 12. E~164-165 
4. J~101 9. E=-151-156 14. E-173-182 
5. J-102~-103 10. E~156-157 15.- J-108~-109 


16. J-110-112 
Suggested Supplementary Assiqnments: PA 


A. Read: Durbahn, W. E., Fundamentals of Carpentry, Vol. I, 
American Technical Society, Chicago, Illinois, 1960, pp. 86~- 
90. ; 


1. Using the framing square, lay out miter joints, butt 
joints, hopper joints, and other appropriate joints 
apPlicable te roof framing. 


B. Make scaled models of various roof framing construction 
details. 


Suggested List of Visual Aids: 


Other Instructional Aids: 


A. Speaker: Invite a skilled and experienced carpenter who has 
specialized in roof framing to speak on "Problems and Pro- 
cedures in the Framing and Construction of Roofs." 


Iz. 


riz. 
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KEY--2SSIGMMENT SHIUT WO. 26 
{CARPENTRZ} 
SPECIAL ROOF FRAMERG PROBEENS 


Key_ to Study Guestions: 


lL. E-i82-i183 4. =E-iSs~iSs Fe F222 
2. E-183~-184 5. -196-ics9 8. J-123-124 
3. E-184-186 6- F-1SS-206 $9. J-124 


Suggested Supplementary Assicnments: 


A. Read: Durbahn, W. E., Fumderentals of Carveniry, Yolk. If, 
American Technical Society, Chicacd, Tlilinois, 1956, p. 492. 


1. Study the varied types of roof trusses and think of en 
application of where each micht be used. het ere some 
construction problems these trusses micht present? 


Suggested List of Visual Aids: 


Other Instructional Aids: 


A. FPield Trip: Visit various commercial bailidizncs end churches 
observing the various types cf roof trusses used and problems 
concerned in their constructicn. 
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KEY-~ASSIGNMENT SHEET NO. 21 
(CARPENTRY) 
TYPES OF WINDOWS AND DOORS, THEIR FRAMING AND INSTALLATION 


I. Key to Study Questions: 


Ll. E-307-309° om 3.6 B+314-317 7. J-247-249 
2. E-311-314, 4.2 E~310-311 8. J-250-258 
J~268~277 5. E~318~-320 9. J-259-264 

6. J-2°7-246 lL. J~265 


It. Suggested Supplementary Assignments: 


ee 


A. Read: Durbahn, W. E., Fundamentals of Carpentry, vol. I, 
American Technical Society, Chicago, Illinois, 1956, pp. 205- 
212. 


Le Identify the four basic hinge classifications. Identify 
the materials from which hinges are made. List the 
styles and finishes available on hinges. 


2. Describe the different styles of + its, holders, catches, 
handles, etc, used on doors and windows. 


: B. Make scale model mock-ups of window and door framing details; 


also, models of the various types of door constructior de- 
tails. ; 


" LII. Suggested List of Visual Aids: 


; iv. Other Instructional 7 is: 


A. Obtain information on types of windows from: Anderson Window 
Corporation, Bayport, Minnesota, (Free). 


B. Builders’ hardware catalogs may be used to show the variety 
: of items available for use in interior and exterior door and 
window installation. 


et rien: 
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KEY~-ASSIGNMENT SHEET NO. 22 
(CARPENTRY) 
EXTERIOR TRIM AND FINISH 


Rt | I. Key to Study Questions: | 
= 1. E-216 6. J-130-132 1Z. E-224~229, 
' 4 2. E-216~-217 7. J-133-134 265~272 
3. E217 8. E-218-219 13. J~169~176 
4, J~128~132, 136-161 9. J-145-147 14. J-178-190 
5. J-128~135, 10. J-159-161 15. J-187-195 
EB-258-265 ll. J-161+162 16. J-198-200 


17. J-200-201 
18. J-202-206 


II. Suggested Supplementary Assignments: 


A. Have students collect various types and kinds of exterior - 
trim, sidings, etc., and use for class discussion.. 


B. Make a scaled detailed mock-up of cornice trims and exterior 
window and door construction details. 


rir. Suggested List of Visual Aids: 


A. Films SIDING SENSE--(16mm, 14%*min., color, free)--Western 
Pine Association, 510 Yeon Building, Portland 4, Oregon. This 
film uses animation to tell the history of the shelter Of man. 
Discusses the requirements of wood exterior siding, beauty, 
durability, function, and ease of maintenance. 


IV. Other Instructional Aids: 


A. Obtain samples of various types of roofing materials from 
local building materials dealers. 


B. Obtain samples of various types of sheathing and siding from 
local building materials dealers. 


C. Obtain samples of exterior moldings and trims from local 
building materials dealers. 


STE ark Uk dada? acai aaaaes wd POL EIST AE Et % 
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III. 


.,LVe 


“ a tr or , 
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Mi ht — ae a oct tye Wy ‘Soi sean ajienzenben NO. -b 3 
OS BP gee AEs “Fs we 
oe . S Finspaon TRIM AND FINISH ere 
= " + nd : ee se wy eS 
: 6. |..J-302-303 mh 12. 0 J~324-328 
eet T+ 304-306 ) 12. J-329 : 
Ro OTB.” J=308-309 43. f=-329-330  . 
5. J-300- aes 10. J-322~323 15. J#336-337 


Sugaested Supplementary Assignments: 


A. Read: Durbahn, W. E., Fundamentais of Carpentry. Vol. if. 
American Technical Society, Chicago, Illinois, 1956, pp. 275~ 
290 303-307. 


1.’ What are six common methods for joining interior plywood 
panels? 


2. What designs can be used to install sheetrock panels on 
the ceiling? 


3. What are the various types of anterior trims and moldings 
used in a house? 


B. Draw a sectional view of a double hung window. Of a door 
jamb and frame. 


Suqgested List of Visual Aids: 


A. Film: FLOORS WITH A FUTURE~-({l6mm, 23 min., cOlor, free)-- 
The Bruce Flooring Company, Box 397, Memphis, Tennessee. A 
floor mechanic shows proper installation techniques for strip 
hardwood flooring and block hardwood flooring in both con~ 
ventional and concrgte slak construction. Includes a brief 

sf ai a ing and ‘factory ‘finishing of fioors, 

1957. ib aay 


a rh he 
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‘Other Instructional) Aids: » 


A. Invite a local floor covering expert to speak to the class on 
the topic, "Types of Floor Coverings and Their Installation." 


B. invite a local lumber dealer to speak on the topic, “Millwork, 
Its Manufacture and Variety.“ 


C.; Obtain, sampiss: of various: types of interior moldings, trims, 
“Svfand- floor ane “wall coverings from local building materials 
‘* @ealers.. 


 KEY--ASSIGNMENT SHEET NO. 24. 
(CARPENTRY) © 
CALCULATIONS AND PROCEDURES FOR STAIRWAY CONSTRUCTION 


~. Key to Study Questions: 
‘1. E+327-330— 4. E-333 7. E-340-342 

2. E=-330-331 5 E-335-338 8. J-283 

3. E331 6. E~338-340 9. J-290-291 | 

coh Ry es = 20. J-293-294 °° 

It. Suavested Supplementary Assignments: 

A. Lay out a Stringer board for a basement Stairs. The totsel 
: rise is 7° 10", and the total run 11°6". 
ae "Be Make scale ieaet mock-ups of the various types of stair 
a — construction. 
4 IIa. siduaaag List_of Visual Aids: 
aoe 
Boa ‘IV.. Other Instructional Aids: 

| 4 A. Obtain drawings and blueprints of Bites parted style archi- 
| eo 4 tecture showing details of the many kinds and types ‘of stair 
= constructions. 
- V.  Sest No. 3, Covering Assignments 18-24: 
; True~False 
= Birections: The followinc statements are either true or false. If 
the statement is true, draw a circle around the letter "T." 


is false, draw a circle around the letter: "F."“ 


tf it 


(T} F 1. The simplest type of roof is called the "shed" or "lean~to” 
‘roof. R-134 
T (F) 2. A “bird's mouth" is. the joint formed when the rafter and 
; ridge come into contact. E-137 
(t) F 3. The unit span ‘is: twice the length of the unit run. E-144 
(T) F 4. Collar beams are horizontal members used t6 strengthen 
a roof rafters. S-197 
tT (F) 5. ‘The pitch of a roof is changed when the rafters are 
a _ Shortened to aliow for a two inch ridge. E~156 
T (F) 6. The tail cut is made horizontal to the rafter plate and is 


a part of the “bird‘’s mouth." J-1G62 


{tf} F 7. For ordinary roof sheathing, a 20 inch spacing of rafters 
is commonly used. J-108 


(Tt) F 8. When framing flat roofs, the cverhang may be framed by the 
use of transverse beam rafters. J-122 


T (F) 9. Split rings are an example of a circular truss rafter 
design. J~124 
flat grain shingle. E-219 


e T (F) 11. Building paper is used primarily to act as a thermal insu- 
¥ tation material. 8-217 


7 (T) F 12. The length of life and value of roof covering depends to 
Ei a great extent upon the way in which it is laid. E<~232 


(*) F 23. Unless a home is to be completely carpeted, hardwood floor: 
¥ are deSirable. J-~329 


(T) F 24. When laying finish flooring paralle? to a wall, an ex- 


7 (T) F 10. The vertical grain wood shingle is a better grade than the 
pansion space of at least i/2 inch should be allowed. 


J-333 
 - T (F) 15. When applying most cypsum board to interior walls, common 
—— hails are used extensively. J-298 


{T) F 16. The “center Line" approach is the best to follow when 
applying ceiling tile. J-300 


T (F) 17. Window and docr frames should be fitted prior to completior 
Of the exterior sheathing. J~237 


T (F} 18. A 66 Gegree angie is a preferred slove for stairway con- 
Strvction. B~-330 


4 4 meee 4 - 


{T) F %3. Casement windows are usually side hinged and of the out~- 
Swing type. 3-238 


(Tt) F 20. The desired height of staircase risers is 7 inches. 2-331 


Completion 


| 

— Directions: Fill in the blank(s) in each statement with the word(s) 
a : required to complete the sentence correctly. 

| 

| 

i 

| 

| 


1. A earpenter would be seriously handicapped without a framing 


¢ square in his tool kit. D~-74 
gg 2. The primary function of any roof is to shed water. 
ae E-134_ 
beg 3. The highest horizontal franing member of a roof is calied the 
aN ridge ‘ B~-147 


Cy ame Be 
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4. Any type of window protruding from a roof may be called a 
dormer . J-1Lis 


ae ce 
ey 
r 


Aten 


5. Joints in vertical siding may be covered with strips called 
battens ° EB~222 


6. When shingling against dormars or chimneys. the _ flashing 
must be worked in with the shingle courses to prevent leaking 


behind the courses. E-239~240 
Ts Except for the length of the pieces, _clapboards are the 
same as common or bevel siding. B-219 
8. A board which provides a finish at the junction of e floor and 
wall is called a _baseboard ° J-321 
9. A Goor jamb is the part of the frame that forms a lining 
for the opening that receives the door. J-268 
10. In an ordinary house a space of about 7 feet is preferred 
for headroom. E-331 


Multiple~Choice 


Directions: In the space at the left of each statement. write the 
letter of the item which will provide the correct answer to complete 
the statement. 


_c.. 1. The established unit of measurement for the unit run is 
(A) 1/4 pitch; (B) 6 inches; {c) 12 inches; (D) 24 
inches. .. + E144 


__B 2. In an equal-pitch hip roof. the hip rafter always meets 
the ridge at an angle of (A) 30 degrees; (B) 45 degrees; 
(Cc) 60 degrees; (D) 90 degrees. E-149 


_A 3. Pieces of plywood used to assemble roof trusses are called 
(A) gussets;:(B) batters: (C) slabs; (D) strips.J-124 


_n 4. The core of a veneered door would probably be made up of 
{A) birch; (B) oak: (C) redwood; (D) pine. E-311 


5 5. The parts of a new door which must be sawed off are the 
fA) rails; (B) stiles; (C) panels; (D) lugs. J-278 


Listing 


Directions: List the items called for in each of the following. 


Select your answers carefully. 


l. BaSically, there are five roof styles in common use. These five 
types are: 


{A) shed or flat {D) gambrel 
(B) ___ gable (E) mansard 


(c) hip E~-135 


49 
2. Rafter spacing is determinéd by: 


(A) stiffness of sheathing 
(B) _ weiaht of roof 


(c) rafter span 


(D) snow and wind loads to be carried J-1908 


3. Factors to be considered when choosing wood for exterior finish 


are: 
3 (A) _decay resistance (c) __lumber grade 
s (B) __paint holding quality E~216 


4. There are three common methods of hanging doors. They are: 


(A) side hinges on edge of door . 
(B} pivot hinges on top and bottom of door 
(c) roll away or sliding track E-314 


9. The two most commonly used types of windows are: 


sie f 
+ 


(A) __casement or hinged {(B) _ double hung _J~237 


iI. 


Tit. 
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KEY--ASSIGNMENT SHEST NO. 1 
(MASONRY AND CONCRETE} 
TYPES AND DESIGNS .OF FOOTINGS AND FOUNDATIONS 


Key to Study Questions: 


Ll. €-~54-85 -5. C-Sé6-114 GS. M-356- 372-374 
2. C-81 © 6. C-114~123 1Q. M-356-357, 374 
3. C=93 7.2 C-123-123 ' Il. M-358, 374 
4. ©€-91-96 8. C-~129-133 12. M-358, 375 


Suagested Supplementary Assignments: 


A. Write a paper stressing the importance of footings and their 


relationship to a structurally sound house. 
Suaqested Bist of Visual Aids: 


A. Film: NATION'S BUILDING STONE--(l6émm, B & W, 19 min., $1.00} 
~-University of Michigan, Audio-Visual Education Center, Ann 
Arbor, Michigan. Quarrying and cutting limestone in preparinc 
building stone; its use in various types of ones 


Other Instructional Aids: 


2s oe 
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KEY~-ASSIGNMENT SHEET NO. 2 
(MASONRY. AND CONCRETE 
TYPES, PROPERTIES, AND USES OF LIME AND MORTAR 


Key to Study Questions: 


1. B-2-11 ; 3. B-21 6. B-36~-47 
2 e B~11-18 4 ° B-2 A-32 7 ° B~48 


Suggested Supplementary Assiqnments:. 


A. Prepare a list of the types and properties of mortar needed 
in masonry construction. 


B. Outline the tools, materials, and steps of procedure for 
mizing mortar. 


Suggested List of Visual Aids: 


A FPilm: HOW TO MAKE QUALITY CONCRETE--(l6émm, color, sound, 33 
min., Free)--University of Missouri, Audio-Visual Department, 
Columbia, Missouri. This film describes the essential steps 


in making quality concrete from the design of the mix to the 
time it comes from the mixer. 


Other Instructional Aids: 
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KEY--ASSIGNMENT SHEET NO. 3 
{MASONRY AND CONCRETE) 
MIXING, POURING, AND FINISHING CONCRETE 


I. Key to Study Questions: 
le. B-62-65 8S. K-L1-13 15. K-25-33 


2. B-66~67 9. K-17 16. B-101-102, 
3. B-62-73 10. K-17 K-21-24 

4, B-76-90, K-7-9 ll. K-19 17. B-102-103 
5. B-90-101, K-14-20 12. K-19-20 18. B+314-324 
6. K-6-7 13. K=20 19. B-324~332 
7. K-11 14. K-20 , 20. B+332-339 


21. B-339-354 


II. Suogested Supplementary Assignments: 


A. In a one-page paper, summarize the importance of concrete as 
it affects our daily lives and our security. 


IIIT. Sugeested List of Visual Aids: 


A. Film: CONCRETE EXAMPLE-~(16mm, B & W, sound, 16 min., Free)-- 
University Of Missouri, Audio~Visual Department, Columbia, 
Missouri. Teaches the five simple rules of quality concrete. 
Features such as air-entrainment, the extensive use of ready 
mixed concrete, and modern construction methods are included. 


Iv. Other Instructional Aids: 


A. Speaker: Invite mason contractor to speak on the topic, "The 
Preparation, Mixing, and Pouring of Concrete." 


V. Test No. 1, Covering Assignments 1-3: 

True-False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it is 


false, draw a circle around the letter "F." 


" (F) 1. Lime is not an important ingredient for mortar which is to 
be used for laying brick. B-13 


(fT) F 2. Some limes should be soaked overnight to get the best 
results from it. B=-25 


T (F) 3. ‘The consistency of mortar refers to its ability to hold 
On to water. B~36 


(Tt) F 4. A mortar joint should not be tooled to such an extent that 
the face is completely sealed. B-47 


. (F)} 5. The amount of water used in a concrete mix does not have 
mach effect on the strength of the concrete. B=64 


—-- + ee. 
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(Tt) F 6. Plat steel reinforcement rods.are not satisfactory for 
reinforcing concrete. ‘. B-72 


T (F) 7. Cement mixed with Sand and water is called concrete. B-73 


FI i Se eal 
oe ee ee me 


(tT) FP 8&8. Well graded sand ranges in size fron very fine up to 1/4 


te te 


g (t) F 9. he amount of water held by the sand must be considered 
—: | .> ° when figuring the amount of water needed. for a concrete 
: mix. “B-84 


7 (F) 210.°- If a mechanical mixer is to be useds cement should be the 
- : ‘£irst.ingredient piaced in the mixer. B-87 


Noe hs ba a er 
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AL t (F) 1l. ‘he maximum size gravel or stone. to use in a.concrete mix 
depends on pea tace conditions in the areas 8 


{f) F 12. The soil: on ‘which concrete is to be poured should be 
| dampened before the concrete is poured - K-16, 
| 


| (T) F 23. Screeding and darbying should be performed before pleeding 
: 7 4 takes place. “K-17 


| Z 
| . &. (F).14.° ‘Less bleeding occurs in. non-air-éntrained concrete than in 
z air-entra ined concrete. = = a K-20 


s (tT) F 15. Scaling can be caused by gaviy cycles of freezing and 


thawing of newly poured concrete. - K=30- 
gq 
+ T (F) 16. Street walks should -be at ‘apes < 4 feet wide in residential 
z neighborhoods. % yo ' B-315 
(t) F 17. Soft pine boards may be used for expansion joints in 
sidewalks. B-317 
Completion 


+ 


Directions: Fill-in: the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. When enough water has been added = ‘mortar so that it flows 


eck aes are Sak Ie tak phy ina Mean te eet tier epapat rete At fa eee 
oa le Aen Rl PR Ge OPER Oe FEE Poe ntet ere Te ermine Rte oe me = om 


eaSily, it is callea@ grout. “° B21 
2. . The consistency of a mortar refers to’ its degree of - wetness 
B-36 
3. A mixture of sand, scruenee gravel or stone, and cement is called 


concrete e er B-62 


4. The two principal requirements of hardened concrete are 


strength ‘and durability ag - B-63 


5. A material other than water, aggregate, = Portland cement that 
is used as an ingredient of concrete is calied an._-admixture_ : 
. _¢ _ ¢ . a rr eo Te aS K=-6 


id. 


il. 


12. 


Regardless of exposure conditions; _air-ontreined concrete 
is strongly recommended for ail comcrete work. K-7 

A darby is used to flosi the comerete suriace immedi- 
ately after it hes been screeded. KR~-i2 

Most cemenk masons prefer a fannine trowet for troweling 
the concrete slab the lsst few times. K-13 

In northern climates where comcrete filet surieces ere subject to 
freezing and thawing, the builder shouid use zir-sntrained 
concrete. K-26 


I= joints are to be cut in comerste sizhs with @ Dower saw, they 


shenid be cut 4 to 32. ~=6rhours after the slab hes been 
poured. R-3LS, 19 
Waterticht paper and polvethyiene  <fiim mey be used 2s 
coverings for concrets that is being cured. E-29 


The Occurrence of numerous Fine heir cracks im the surface of 
newly hardened concrete is called crazing ° R-31 


Musltipie-Choice 


Directions: Im the space at the left of each statezent, write the 
letter of the item which will provire the correct enswer fo complete 
the statement. 


c 


Q 


1. Those portions of a building whick comprise the first 
actual structural work are the {S) foundation we 
cOlums: {C} foctings: {D) reinforcersmé rods. ¢ 5 


2. One of the most important fectors comcerming footings is 
the {2} grade of sand to be used im the concrete mix; 
{8B} size of the aggregates; (C) shepes of their sides and 
bottoms; (D) size of reinforcement. 2-55 


3. The recommended mix for reinforced comcrete footings is 
{A} 2:2:4: (8) 12325: (C) 122247 (BD) 1223235. C-82 


4. In reinferced cencrete footings: the reinforcitne rods 
Shonld be placed (2} Bs" to 3" from the bottom of the 
footing: (B) 1" to 2" from the bottom of the footina; 
{c) Ls" to 3 S Bren the top of the fodtine; (p) 14 tie 
center of the footing. ; C835 


5. The reccommended concrete mix for ordins =o concrete fouen- 
Gations is (3) 1:22:24: (8) 1:2 3/4:4: F Cc} 22325; (2) B:i!2. 
cw-ikt 
6. ii drain tiles are used as 2 method cf wetersroofing foun- 
dations, gravel or cimders should be reckfilicd st ieast 
iA) 18 inches below the tile: (3) 19 inches shove the tile, 
{c) 18 inches above the tile: (D} 6 inches below the tile. 
C-133 


en 
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Listing ~ . 


Directions: List the items ae e@ for in | each ~e ‘the following. 
Select your answers carefull _ he ; 


1. The three admixtures mos. commonly used by cement masons are: 


(A) _accelerators | _ {C) _ air-entraining ugents 


@) . retarders sos K=6 : 


2. The ost common tools used for finishing horizontal concrete 
Surfaces are: 


(A) ibe aeadce (F) jointer or avoover 

(B) _hand tamper 23 (G) __ power join cutter 

(Cc) _ darby — | | (H) _ hand and power. floats 
(D)" bull £loat | | (I) __hand ang power troyels. 


(EB) _edger " Rel1-13 
3. The purposes of floating concrete surfaces are: 
(A) _to embed irae: aqgregates just beneath the surface 
_ (B) to remove slight imperfections 
(Cc) to consolidate mortar at the surface in | preparation for - 
_other finishing operations K-19 _ 


< 


4. The names of some of the special concrete finishes are: 


(A) exposed aggregate (B) Gircle design. he 
(B) -_dry-shake color surfaces (F) __swirl design 

(Cc) _geonetric design (G) wa vy broom desion 

“(D) leaf impression , (H) keystone finish 


K~25-28 


iit. 


iif. 
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KEY--ASSIGNMENT SHEET NO. 4 
(MASONRY AND CONCRETE) 
LUILDING WITH CONCRETE BLOCK 


Key to Study Questions: 


lL. B+142-143, L-2 5. Bw-179~184, Le-4-6 9. Lel2 

2. 8B-143-152, L-2 6. B-184-187, L-10 10. L-13-14 

3. B-153-156, L-3 7. Le7-8 Li. U-15-16 

4. B-156-179, L~4 8. L-9 12. B-187-190 
13. B-192=-193 


Suggested Supplementary Assignments: 


A. Write out an outline of the steps required to lay a block wal. 
without windows Or doors. 


1. Explain how the sizes of concrete block affect the - 
location of doors and windows? Sketch the construction 
details of placing a door and window in a block wall. 


Suggested List of Visual Aids: 


A. Film: BUILD WITH CONCRETE MASONRY~-(l6émm, B & W, 
min., Free)--University of Missouri, Audio-Visual Department, 
Columbia, Missouri. Typical examples of concrete masonry 
farm « -nstruction; how masons build with concrete masonry? 
painting masonry; wall patterns: use Of block as a backing. 


sound, 19 


Other Instructional Aids: 


A. Speaker: Invite a local concrete products firm manager to 
speak on the topic, "Manufacturing of Block, file, and Brick.’ 
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KSY=~-ASSIGHMENT SHEET NO. 5 a 
. 4 (MASONRY AND. CONCRETE) e 
| BUILDING WITH BRICKS = 


I. Key to Study Ouestionss 


1. Be255-258 2 5. B-269~271 9, B=301-303 z 
2. B-259 6. Bx274-279 LO. “B+303 fe 
3. Bx260~-251 7.° Be28l . LL. Be306~306 
4, B~263~269 8. B-291~301 12. . B-272"273 a 
: 13. B+273 - 


II. Suqgested Supplementary Assiqnments: . - x 


A. Writs a brief paper on "The Process: of Manufacturing Brick.” ES 

| : B.. Draw up a series of sketches showing the principal methods . 
4 = cf bonding brick. wo % 
4 III,  Suaqgested List of visual aids: | * 
4 ! x 
- @ A. Film: BRICK AND STONE MASON-~(16mm, B & W, sound, 10 min.s s 
Fg . $1.50)--University of Minnescta, audio-Visual Extension x 
| ae eae Service, 115 T.S.M., Minneapolis 14, Minnesota. Features 2 
. - many types of structures using brick and stone: homes, re 
. 3 ; churches, steel mills, round houses, etc. Covers educational § 
l requirements, working conditions, and steps in advancement A 
of the masonry trade. 3 


\ 
Iv. Other Instructional Aids: 6 te te Sa : 4 
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KRY~-ASSTGNMENP SEERT NO. 6 
{mMASOVRY AND Concern) 
WALE AND PAPTITION CONSTRUCTION 


I. Key to Study Questions: 


1. €-317-322 4, C-353~367 8. Be2i2z-2id 
22 0~323-326 Se C-367~373 9. Br218~219 
3. €-326~353 6. B~198-204 310, Be219-239 

Fo Br-ZOQ4-212 AL, B-239-249 


Iz. Suggested Supplementary Assignments: 
‘A. Class Project: 
i. Obtain a set of Plans for a house and make out a 


complete bill cf materials for ail cement and masonry 
WOK « ; 


22 Obtain prices for the needed items and compute the 
cost of all materiais. 


x ” » » ~ : 

LAE 3. Estimate the amount of man hours required to construct 
AN the cement and masonry work and compute the Lakor 

: a * ecs ts ° 

ise IIE. Suggested List of Visual Aids: 

wee 

ty od 4 a 2 ~ 2 <. 

ERY A. Using an overhead projector, show and Gisouss photos and 
Hoe sketches of construction details of footings, foundations, 
BI walls, chimneys, ete. It would be especially beneficial 
Tae if the items chosen are directly applicabie to the house 
Bs that the class will construct. 

pond Iv. Other Instructional Aids: 

aa 

eR 

BO 
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| REY~-ASSIGNNENT SHERT NO. 7 
U4ASGNRY AND CONCEETE} 
CHIMNEY ANT FIREPLACE DESIGN AND CONSTRUCTION 
kao Key to Stud SeTions: 
L. €=-229~-237 : - Ba. O26 5-276 7. C~290~295 
Ze . C~228-246 S$. C-276-274 8S, M@o-295-265 


3. ©-240-263 - .°§. €=-278-230 S$. €=-306=311 


. 20. 332-312 


if. Svuegested Sutplementary Assianments > 


R& In @ short paper discuss the effect sf weather upon chimeys 
and the many factors that need te be considered in reducing 
the effect of weathering. 


Teh. ya ‘hy 
wees 


> 


S. Make a list of the vericus parts of a fireplace end the 
function of each. 


SA aR PTT TET 


G. Read: tix, Fioya, Practical Carpentry, Goodheart-Willcozx Co., 
Chicsao, 1968; pp. 255-368. 


YZ, Suqoested List of Visual Aids: 


Iv. Other Instructional Aids: 


- 


Ae Sneaker: _ Invite a local mason contractor cr mason to speak on 
"| the topic, "Working with Block, Brick, and Stone.* 


¥Y. ‘est No. 2- Covering Assionments 4-7: 
: True-Falise 


Taney 
ee 


seca eee. 


the Statement is true, draw a circle around the letter °fT.” if it 
348 false, Gray a cirele arcund the letter “F.” 


Sete, a 
Qe 


te tee = ow 
bea py eae aes 
teat aes 


Directions: The following statements are either true or false. If 


> 
- 
. re fe Bae ee 
+ ios f; 
. 


{t? P i. Concrete masonry permits easy planning and quick erection. 
B-142 
{t} F 2. The three-core bieck is the one most commonly used. 
B-143 
if} P 3. A good sertar for the “average" concrete block construction 
ig: one part Portland cement, one part iime and three 
PaEts Sand. B-ik56 


{tf} F 4. Vertical joints for blocks should not be over 3/8 inch 
thick’ - B~256 


(4) F 5. It is possibile to carry a heating duct inside a 4 inch 
Partition made of 3 inch blocks and plastered on both 
sices. B-275 


whe Se hype 
7 . 
AAAI Gna ae Syren ane, = 


ry 
wre 
ty 
al 


T (FP) 


(T) F 


{T) F 


14. 


15. 


16. 


7. 


18. 


22. 


23-6 
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Units from different tile manufacturers are fairly inter- 
changeable. B~-212 


Tile partitions can be used over wood framing or floors. 
. B-213 

Architects prefer end-construction tile over side-con-~ 

struction tile. B-219 


In tile construction the baseboards are nailed directly to 
the grounds. B-232 


Side~construction tile should be used with metal door bucks 
B=-239 
Fat mortar is sticky and contains little sand. B-250 


E:. figuring the Length of a brick wall, there will be as 
many mortar joints as brick used. B-291 


Before starting corners, it is best to test the wall Lengti 
with Gry brick. B-293 


Fiue Linings need not be installeg in brick chitmeys where 


gas-fired heating appliances are used. C~235 
Round flues are Bory efficient than rectangular flues. 
C~237 


An exterior chimney is more efficient than an interior 
chimney. C-239 


A flue Lining should stop about 2 inches below the top of 
the chimney cap. C-245 


Chimney locations should be planned when the building is 
being designed. C-269 


The modified fireplace is more difficult for the mason to 
buiid than the conventional tvpe. C-281 


Fireplace Zintels should always be steel angles. C~2&7 

The over-all Gimension of the face of the fireplace should 
be such that whole bricks can be laid up without any 
cutting being necessary. C~305 


One~half inch joints make stronger masonry work than 1/4 
inch joints. C-307-308 


The basic purpose of coping is the same as that of 
flashing. C~320 


Brick veneer On a frame wall consists of stretcher bonding 
throughout. C-350 


weer eee ~~ 
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{1} ¥ 25. The concave, "Vv". and weathered mortar joints are consideré< 
the approved types of tooled joints for masonry walis. 
C-354 


(T) F 26s Openings in walls built of masonry units should be plamned 
' | - in-exder™ to-avoid or eliminate the necessity of cutting’ 
the units. C-365 


ee ee re eR ne a eerie nile 


Completion 


| Directions: Fill in the blank(s) in each statenent with the orate! 
| “required to complete the sentence correctly. 
1 


ao RN hin 2 Oe eI ee ae se see we; 


1. In concrete masonry, the horizontal joints are called bed 
a | B-156 © 


| 2. A-concrete block wall 20 feet: cag: using standard blocks 8" x 8” 
# _ *_.16" nominal size and 3/8 inch mortar joints. would contain 
225, stretchers. - ° B-157: 


TST ta 
dhgas eae 


| 36 Courses rieaebaite directly under joists, beams, and slabs shovld 
E! ' have. their cores __ filled -with concrete. B-170 . 


is 4. ‘he builder can check the designer's dimensions by setting one 
a course around the footing without using __ mortar. -B-179-180 . 


be “two or three courses of bricks are recommended for the 
top of concrete block bearing partitions so that loads may: be - 
| everily distributed. B-184 
| 6...The cells are vertical in énd=construction tile. B-198 - 
7 7. Mortar joints for tile can be rom 1/4__ inch to 1/2 inch 
in thickness. . Be2l2 : - 
i 8. Drain holes in the vertical mortar joints of bottom courses are 
| called: weep ss shOlles. B-225. 
i 9. Tile nate should be ____wet ss before they are laid. B-243 
EI 7 
& 10. the inesperienced mason should not apply mortar for tile ped 
* '  - joints in advance of more than __one___- unit(s}; © B-247 
7 
a ll. The standard depth of a ‘brick is 2 1/4 inches. B-259 
In a _ rowlock course, the bricks lay on edge with only 
their ends exposed. : B-268 


13. A mortar. joint 1/4. inch thick is opererae recommended for 
Ordinary bricklaying. B-279 


14. Brick columns may have a load applied after two - days. B~306 


Re en + 
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Directions: 
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Multiple-Choice 
In the space at the left of each statement, write the 


letter cf the item which will provide the correct answer to complete 
the statement. 


B 


AY 


. 


Directions: 


1. 


inches ® 


If a fluve lining is not used, the thickness of a chinmey 
wall should be (A) 4 inches; (B) 8 inches; (C) 6 inches; 
(D) 12 inches. C-235 


A flue lining shonid extend above the top of the chimney 
cap at least (A) 1/2 inch; (8) 1 inch: (C) 2 inches; 
(D) 8 inches. C-245 


The minimum amount of space that should be left hetween 
the outside faces o£ chimmeys and all wooden beams and 
joints is (A) 2 inches; (2) 3 inches; (C}) 1 inch: (D) 6 
C-241 
The recommended minimum height that a chimmeyv should 
extend above a flat roof is (a) 2 feet: (B) 1 foot: 

(c) 4 feet; {(D) 3 feet. Cc~268 


A fireplace needs about (A) 14: (B) 15; (C) 17: (D) 20 
square inches of chimney flue area for each square foot of 
Fireplace opening. C-267 


&A Practical height for any fireplace if the width of the 
opening is less than six feet is (A) 30 inches: (B} 36 
inches; {C) 27 inches: (B) 24 inches. 


& more watertight wall will result if the joints are 
(A) flush; (B, thin; (C) thick; (D) recessed. C-324 


fhe thickness of solid brick walls is in multiples of 


(A) 2 inches: (B) 3 inches: (C) 5 inches: (D) 4 inckes. 
C-327 


Listing 
List the items called for in each of the following. 


Select your answers carefully. 


1. The two kinds of concrete masonry units are: 


(A) regular concrete units 


(8) Vichtweight concrete units 


B-142~143 


2. Tre common surface finishes of concrete blocks are: 


{A} plain finish 


(B) smooth finish 


(c) rough finish 
B-152-153 


3. Tne kinds of brick most conmonly used are: 


.? (A} __ common brick - (D) fire brick 
: (5B) face brick _ {F) glazed brick 
(Cc) __ pressed brick (F) _ ss imitation brick 
-? B~257-258 
4. »The tools needed by the bricklayer are: 
| (A} _- plumb rule {B) jointer ae 
(B) __trowels (7) line _ 
: (c) brick hammer (G) ia square a : 
3 ‘(D} brick set _ (B) mortarboard 
‘ | a —= B-269-271 
; 5 ‘The -most common types cf joint finishes are: 
(a) flush joints (Cc) concave tooled joints 
"(BD =e : joints (D) aye toolea tosats 


f 
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KEY--ASSIGNMENT SHEET NO. 1 
(ELECTRICAL CONSTPUCTION) 
FUNDAMENTALS OF ELECTRICAL WORK 


I. Key to Study Questions: 
1. Pel~2 5. F-15-18 9, M-362-363 


2. F-2-3 6. F-18-19 10. M-364 
3. F-10-13 7. F4-7 ll. M~364 
4. Fel3-15 8. F-1l1-19 12. Tf 

13. I 


II. Suggested Supplementary Assignments: 
Read: 


A. Abbott, Arthur L., and Stetka, Frank, National Blectrical 
Code Handbook, Tenth Edition, McGraw-Hill Book Co., New 
York, N. Yer 1960, PP. 1-32. 


B. Mullin. Ray C., Electrical Trades, Blueprint Rkeading and 
Sketching, Delmaxz Publishers, Inc., Albany, N. Y., 1961, 


pp. 1-30. 


C. Simplified Electric Wiring Handbook, Sears, Roebuck and Co., 
1960, PP. l-1l. “ 


D. Select a set of house blueprints. 


1. ‘Prepare a list of the circuits. 

2. Compute the expected consumption of electricity. 

3. Ascertain the size of the service equipment needed. 

4. Make sketches of all wire runs and show placement of 
switches, outlets, and lighting fixtures. 

5- Make a list of all tools and equipment needed to wire 
the complete house. 


Iit. Suggested List of Visual Aids: 


A. Film: THE ELECTRICIAN--(l6mm, B & W, sound, 10 min., $1.50)-- 
University of Minnesota, Audio-Visual Extension Service, 
Minneapolis, Minnesota. A broad overview of electrical jobs 
in the home, power plant, telephone, radio and electrical 
transportation. Aliso discusses occupation entrance re-~ 
quirements. 


Iv. Other Instructional Aids: 
A. Speaker: Invite a local employment office person to discuss 


the occupational outlook and requirements of the local labor 
market area. 


KEY~<ASSIGNMENT SHEET NO. 2 
_ (SLECTRICAL CONSTRUCTION) 
ELECTRICAL.WIRING PRACTICES 


i. Key to Study Questions: 


Ll. F=24~32 8. F-95-96 15. F-137-138 
2. Fe22-23.- - 9. F-98-99 16. F138 

3. F=33-54 10. F-98-99 17. F-148-149 
4. F=<56 ‘ll. F-100-101 18. F-149-150 
5S. F-55-58 12. F=-126-127 19. F-150-151 
6. F-58-70 13. F128 20. F-142-148 
7. FH94-95 14. Fl29<-131 21. F-131-134 


22. P-134-136 
It. Suggested Supplementary Assignments: 
Read: 


A. Abbott, Arthur L., and Stetka. Frank, National Electrical 
code Handbook. Tenth Edition, McGraw~Hill Book Co., New York, 
W.Y., 1960, PP. 33-350. 


B. American Standards Association, Nationsl Electrical Code, 
National Board of Fire Underwriters, 222 West Adams Street, 
Chicago 6, Illinois. $ .15. Use to look up standards and 
specifications. 2 ; 


C. Mullin, Ray C.,. Electrical Trades; Blueprint Reading and 
Sketching, Delmar Publishers, inc., ATDanY N. Y., 1961, 


pp ° 31-149 ° 


D. Richter, H. P.» Wiring igaetae: Park Publishing COns 
Minneapolis 8, Minnesota, 1959, PP. 5-127. — 


E. Simplified Electric Wiring Handbook Sears. Roebuck and Coe, 
1960, pp. 12-31, 38-47. 


'F.. Using the house blueprints from Assignment No. .1, make a 
/, list of each major portion of the electrical work. 


1. Show when each part of the plan should be acne: how 
long each part will take to complete, and how each 
part of this plan will dovetail into the over-all 
construction period for the whole house. 


2. Make out a complete bill of materials for the 
electrical work - 


iii. Suqgested List of Visual Aids: 


A. Film: SERIES AND PARALLEL CIRCUITS--(l6émm, B & W, sound, 10 
min., $1.00)--University of Missouri, Audio-Visual Department. 
Columbia, Missouri, Explains the advantages and disadvantages 
of series, Parailel, and series-Parallel combination circuits. 


37 


T. Other instructional Aids: 


A. 


Be 


Speaker: Inwite the local builging imstector to spezk on the 
ictal code as it applies to the cleciricei fielé. 


Fieid Trip: Visit the local power cemersating Dlant to note 
the generator umit and how the power gets from the generator 
to the witimate consmr. 
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KuY<-ASSIGNMENT SHEET NO. 3 
(ELECTRICAL CONSTRUCTION) 
SPECIAL PROBLEMS FOR: ELECTRICIANS 
ZX. Kev to Study Questions: 


1,0 FH152-157 - 4. F168 8. F+205-208 


2. F157 5. F-168-173 9. F208-213 
3. F~164-166 6. F-190~-199 10. BH226-231 
7. F-291-205 11.0 F-233-247 


II. Suogested Supplementary Assiqnments: 
Read: 


A. Mullin. Ray C., Electrical Trades, Blueprint Reading and 
Sketching; Delmar Publishers Inc., Albany, N.Y¥., 1961, pp. 


150-295. 


B. Simplified FRlectric Wiring Handbook, Sears, Roebuck and CO., 
1960, pp. 45-63. 


C. Utilizing the blueprints and the other problems from 
assignments 1 and 2, prepare a complete estimate for the 
electrical work. 


1. Include cost of labor, materials overhead, and expected 
profit. Enter all data on an eStimating form. 


2. Make out a purchase order for wire, fixtures, boxes, and 
all other necessary naterials. 


Ill. Suggested List of Visual Aids: 


A. MY POP’S A LINEMAN--(16mm, color, sound, 15 min., $4.50)-~ 
University of Minnesota Audio-Visual Extension Services 
Minneapolis, Minnesota. The film deals with high voltage 


safety and depicts a typical workday with several dangerous 
Situations. 


IV. Other tastyuceional Aids: 


A. Speaker: Ask a local wholesaler of electrical products to 
Qiscuss purchasing techniques and procedures, electrical 
materials, discountss and other related information. 


V. Test No. 1, Covering Assignments 1-3: 
True-False 
Directions: The following statements are either true or false. If 


the statement is true, draw a circle around the letter “T." I£ it is 
false, draw a circle around the letter "F." 


T (F) 1. One 25 watt lamp in each room of a house is adequate. 
Fel 


53. 


ws "he Naltional: EiBbtrical, Code manual is revised every two 
sa sears ¢ i. ea F=2 


ms sinth wtiting is carefully instal, the materials 
da uve, themselves can be sources ‘Hazards eae. 


este. 8 Bee uae eae 
©) (4, In mae cee it 48 not necessary to Obtain a wiring 
ss aes permit.’ Bud Y a 


ae * . - S fe, ‘s 
Be ry . ot. 4? > 3 4 
. “ rE £ 4 Fo 


Pn Ne end ee ee gehen the. electrical, engieer' S Services are 
eee 5, a a F-2 


3 voir PS O's = ry af st ou & Poe ae ~ 

. Se rar 4 sans “ oy Se . 

: “en EF 6. Pent wid; it ret can iseg. HILL ane somplete « 

aA eee ten ee oe See wer P10 
“(n) BP ee geeeshoula ‘be nonaceLtodive 7 F-24 


A) F 8. The neutral wire is connected to the screw shell of the 
‘e lamp socket. F-595 


(T) F 9S. The neural | wire should never be run to a switch. F=<55 


aa a 


Mere et wy 7 disk. 
(T) retos ire ‘bhe eh witchduaror is in one conduit and the neutral 
the Te gonductorci$ “in! another, induction will take place. F=-57-58 
“(D) Poll. ‘The number of wires permitted by the National Electrical 
Code is the same for rigid and thin-walled conduit, size 
for size. F-138 


SRS ee ene enn ne 
POORER ath es de aA aa LL bar Lt aM VS dM EES et lS a ANE i 6 Ltd inka Mose ae 


= T (F)12. A two wire 115-230 volt circuit is required for an electric 


— - wange. 
T (F)13. Armored cable cannot be used to wire @ range circuit. 
F-152 
T (F)14. The home type of electric hot water heater usually has 
three heating elements. F-158 


or eee ees ee ae 
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(T) FP 15. Rigid conduit is not used extensively at the present time 
*" . in’ dwellings. - F175 


(T) F 16. ‘With a remote control, low voltage, wiring system it is 
pessible to turn a light on and off from several different 
places providing the control switches are hooked up in 
parallel. F-204 


(T) © 17. A current of .05 to .20 amperes is sufficient to kill a 
grown person. i 


T (F)18. Under ordinary working conditions, there is usually no 
Ganger Of getting a killing shock from 120 volt current. I 


“.(T) F 19. Most construction electricians work for electrical 
al contractors. M=-362 


e (T) F 20. The ,electrical apprenticeship program usually requires over 
ay] 8; £900. hours of on-the~job training. M~363 


T (F) 21. Approximately 310,000 men are employed as construction 
electricians. M-363 


teen et 


| f (f) 22. The hourly rate for electricians is slightly less than 
= | the average of all journeymen in.the building trades. 
; M~364 
1 


(T) F 23. The injury rate for electricians is lower than that for 
general construction work. M~-364 


PRET Pt TES SAT eR ep r 


T (F} 24. An experienced construction electrician cannot easily 
oy transfer to another type of electrical work such as a 
7 shipbuilding electrician. M-363 


Completion 


i Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


Ce ce et re 


7 1. The unit of electrical pressure is the volt . F-10 
7 : 
5 2. The unit of electrical current is the ampere . F-10 
F 3. The unit of electrical __ resistance is the ohm. F-10 
rt 4. The rate at which electrical energy is delivered and consumed is 
| Es - @alled power. ~=It is measured in ___ watts __—_-.-:«~F=13 
i. i 5- The rule for the power equation states that: Power equals the 
4 : amperes flowing in a circuit times the voits 
of the circuit. F-14 
¢ 6. There are two common types of circuits: series and 
x # parallel ° F=15 
F | 7. Conduit elbows are called elis . F-128 
: # 
a 8. The National Electrical Code permits not more than a total of 
‘oe: four _———— 90° bends in a run of conduit. F-138 
2 9, A __reamer is used to remove burrs from the inside of 
freshly cut pipe. . a , : F~140 
| 10. A hacksaw blade used to cut thin-walled condv.it should have 
tf = 24-32 teeth per inch. F-140 
7 11, The transformer used in remote~control wiring has a 24 volt 
a Secondary winding. F=-205 
12. The National Electrical Code provides that three watts 
be provided for each square foot of living quarters in residential 
occupancies. F-226 


Wee mame ee 
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Mult.ple~-Choice 


Directions: In the space at the left of each statement write the 
letter of the item which will provide the correct answer to complete 
the statement. 


A 1. 
Cc 2. 
B 3. 
D 4. 
BOS. 
c 6. 
Cc 76 
c 8. 
D 9. 
Directions: 


If you were asked to install a lighting fixture which 
could be controlled from five different locations, you 
would use (A) two 3«way switches and three 4-way switches; 
(B) two 2-way Switches and three 3-way switches: {(C) two 
4-way Switches and three 3-way switches; (D) three 3-way 
Switches and two 4-way switches. F~69 


If a lighting fixture was to be controlled independently 
from two different locations, you would need (A) l-way 
Switches; (B) 2-way switches; (C) 3-<way switches; (D) 4- 
way Switches. F-61 


A type of electrical wire covered with a spiral of metal 
is (A) ampex: (B) BX: (Cc) Romex: (D) Conduit. F-98 


In comparing No. 8 and No. 12 copper wire cne would dis- 
cover that the No. 8 wire has lower (A) weight; (B) cost; 
(Cc) strength; (D) resistance. F-19 


If the proper size of wiring is not available, the best 
practice is to (A) use smaller wire; (B} use the next 
larger size of wire; (C) install fewer outictS per circuit; 
(D) use two smaller wires. . P-19 

The ground wire should be connected to a (A) gas pipe; 

(B) steam pipe: (C) water pipe: (D) vent pipe. F-40-41 


The wire which is connected to a terminal should be bent 
so that it pusses around the screw in the direction that 
the screw is turned when it is tightened becuase (A) the 
wire acts like a locknut: (B) the screw will be easier to 
loosen; ({(C) the wire will not turn off: (D) it will be 
easier to loosen the screw. F-56 


When skinning a wire, the insulation should be “penciled 


- down" rather than cut square to (A) prevent the braid from 


fraying: (B) save time; (C) avoid nicking the wire; (D) 
to make a neater looking splice. . P22 


Ohm's Law is written (A) B = IR: (B) R= EB; (c) TSE; 
(D) all of the above. i P-12 R 


Listing 


List the items called for in each of the following. 


Select your answers carefully. 


1. Tne three primary circuit eleménts are: 


(A) 


volts (B) amperes (c) ohms 
r-10 


2. Three different kinds of splices are the: 


3. List three different types of tape used to insulate splices. 
(A) _ rubber tape’ | oat (Cc) __plastic tape 
(B) __friction tape — "  Be26 


4, List the three general methods of arranging remote-control relays. 


(A) - pigtail . (B), Western Union (c) tee tap 
F=2, 
i 


(A) Outiet-mounted _ (Cc) __zone~mounted 
(B) __qan ng-mounted _ cee F-209 


5. The main divisions of a complete wiring installation are: 


| (A) __service drop (D) grounding 
4 (B) .__service wires _. (B) _metering = 

| (Cc) __service switch . - | - F-33, 

| : 

i 


6. The three types of conduit used for general purpose wiring are: 
| fA) _ xigid conduit _ : _ 
| (B) flexible | | 
(Cc) _electrical metallic tubing aoe F126. 


7. ‘The three general classes of outlet boxes are: 


(A) _z square _ (By Octagon _ (Cc) pectanediae. 
: F-131 


8. An estimate of he cost for doing a wiring’ job is arrived at 
after considering factors such as: 


ss a er RR a ee * 
- ri > Bah as Mises 
ee errs 


(A): __ cost of material (C) overhead cost ‘* 
. 
(BY __ cost of labor”; (D) expected profit 
F233 


ee am ee ce me 
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Matching 


Directions: In the left hand column is a list of items. The right. 
hand column contains descriptive phrases or synonymous terms. Match 
the descriptions to the items by placing the letter of the descriptior 
in the blank at the left of the appropriate item. 


G 1. BX F~98 A. Used to bend conduit 
: D 2. ‘Fish tape F-149 B. Needed for three or more 
j controlling points 
H 3. Fuse F=39 — , 
C. Controls temperature of water 
K 4 ° KW F~-13 
D. Flat, narrow steel wire which 
I 5, I F~10 is used to pull conductors 
J 6. Voltmeter F-11 E. Controls temperature of air . 
M_ = 7. White wire F-55 F. Hooked up in parallel with a 
circuit 
B 8. 4A-way switch F-67 
G. A term used to identify flexi-~ 
A 9. Hickey F-142 ble armored cable 
C10. Acqustat F-19060 H. Safety device to prevent over~ 


loading a circuit 
I. Amperes 


J. Hooked up in series with a 
ezrcuit 


K. Kilowatt 
L. Hot wire 


M. Neutral 


Il. 


iit. 
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KEY~-ASSIGNMENT SHEET NO. 1 
(PLUMBING AND PIPEFITTING) 
AN INTRODUCTION TO THE PLUMBING AND PIPEFITTING TRADE 


Key. bb Study Questions: 
1. M+352-353 3. M-353 6. M-354=355 


5. M~-354 8. H-Introduction 


Suggested Supplementary Assignments: 


. As . Prepare a list of all local sources of apie eke for plumber: 


and pipefitters. Include the approximate number employed at 
each. plant and COMpany « 


Suqaested List of Visual Aids: 
A. Film: PLUMBING--YOUR LIFE'S eee ee ae B&W, soanes 11 


min., £ree)--National Association of Plumbing Contractors, 
1016-20th Street, N.W., Washington, D.C. Vocational guidance 
for a boy wanting to become an apprentice plumber. 


Other Instructional ids: 


A. Speaker: Invite a local plumbing contractor to speak on the 
topic, "Employment Opportunities for Plumbers." 


Ci 


3 
- 


qe 


II. 


fIt. 


IV. 
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KEY--ASSIGNMENT SHEET NO. 2 


(PLUMBING AND PIPEFITTING) 
TYPES AND FUNCTIONS OF SEWAGE DISPOSAL SYSTEMS 


Key to Study Questions: 


1 ° H-1 3 ° H-6-16 6 ° H-26 
2 ry H-1-6 4 ° H-20 7 ° H-26~-32 
= H-21~-25 8. H-32 


Suggested Supplementary Assignments: 


A. Read: Tederal Housing Administration, Minimum Property 
Standards, FHA No. 300, Superintendent of Documents, Washing- 
ton, D. Ces pp. 217-230. , 


B. Make a sketch of a layout for a distribution field for a 
septic tank. Estimate the material you would need to build 
the field. 


C. Obtain copies of the recommended layout and installation of 
the septic system from the local county health department. 


Suggested List of Visual Aids: 


A. Film: MODERN PIPE FOR MODERN LIVING--(lomm, color, sound, 
27 min., free)~-National Association of Plumbing Contractors, 
1016-20th Street, N.W..s WaShingtoOn 6, D.C. The manufacture 
and use of fiber pipe for sewage and Septic tank disposal 
and for drainage and irrigation use. 


B. Film: GUARDIAN OF COMMUNITY HEALTH--(16mm, color, sound, 
20 min., free)--National Association of Plumbing Contractors, 
1016-20th Street, N.W., Washiagton 6, D.C. Shows sewage and 
Sewage treatment in communities Of all sizes. 


Other Instructional Aids: 


A. Field Trip: Arrange a trip to the local sewage disposal 
plant. 


Test No. 1, Covering Assignments 1-2: 


True~-False 


Directions: The following statements are either true or false. If 
the Statement: is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F,." 


T 


T 


(F) 1. ‘The plumber does not. need to be concerned with under-~ 
Standing the public sewage system. H~-1 


(F) 2. Sanitary sewers carry both Sanitary waste and rain water. 
H~-2 


‘ 
! 
é 
H 
j 


| 
. 
J 
3 
- 
i, 
Ef 
E | 


cnn re eee ee ee 


a 


One of the most common methods by which sewage is treated 
is the activated sludge process. H-7 


Sandy soil is the most favorable soil for the disposal of. 
waste from a septic system. H-20 


T (F) 5. ‘The septic tank should be installed at least five feet 


below the surface. _ H~-20 


(T) F 6. Commercially made tanks may not always meet standards 


required by state or local agencies. H~25 


7 (F) 7. The septic tank should be located close to the lot line. 


H=26 


(Tf) F 8. The distribution field is less expensive to construct than 


the filter trench. H=-30 


Completion 


Directions: Fill in the blank(s) in each statement with the word (s) 
required to complete the sentence correctly. 


1. 


Ze 


10. 


The treatment of sewage has made it necessary to have storm 
sewers to take care Of rain water. H=2 


Manholes serve as csleanouts and make the public sewer acm“ 
cessible for inspection and repair. H-6 


Filter bed blocks -_. ace laid on the 
floor of a filter to supply ventilation. H~-14 


The septic tank is a device used in rural 
sewage systems to expedite the Gecompors tien of the elements 
contained in raw sewage. H-21 


A family of six needs a septic tank Of approximately 50 
cubic feet capacity. H=-25 


For residences serving more than six persons, 5 to 6 
cubic feet of tank content per person is recommended. H~25 


In most cases there is a lack of free oxyden in septic 
tanks. H-26 


The filter trench is the best purification unit 
to use with clay soil and where a natural drainage terminal is 
available. H-28 


There should be 10 feet of space between the rows of tile 
in a distribution field. H~30 


The distribution field uses the earth aS a means of 
purifying the discharged effluent. H=30 
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Listing 


Directivus: List the items called for in each of the following. 
Select your answers carefully. 


Ll. 


The types of public sewers, classified according to the type of 
waste they handle, are: 


(A) combination public sewers (Cc) _storm sewers 
(B) sanitary sewers H-1-2 


Two common methods by which municipal sewage may be treated are: 


(A) activated sludge process (B) sprinkling csilter process 
H-7 


The three types of rural filtration units are: 


(A) drv well (C) distribution field —_ 
(B) filter trench H-27 
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KEY--ASSIGNMENT SHEET NO. 3 
(PLUMBING AND PIPEFI£TING) 
LAYOUT AND INSTALLATION OF HOUSE SUWERS AND DRAINS 


I. Key ta Study Questions: 


Ll. He5S4659 3. H-64~69 5. H-75-94 


2. H-63-64 4. 3-70-74 6- H+95~100 
Site 7. H-103-106 


II. Suggested Supplementary Assignments: | 


A. The instructor should prepare Quplicate copies of a set of 
house blueprints and a lot plan. 


1. Students should make a sketch Layout for the house sewer, 
house drain, and storm drain. 


III. Suqgested List of Visual Aids: 


A. Film: HERE'S HOW WITH CLAY PIPS-~(16mm, color, sound, 20 
‘min., free)--National Association of Plumbing Centractors, 
1016 20th Street, N.W., Washington 6, D.C. Detailed des- 
cription of all steps involved in laying trunk and main sewer 
Lines. 


B. Film: ONCE AND FOREVER~-(16mm, color, sound, 14 min., free)-- 
National Association of Plumbing Contractors, 1016 20th 
Street, N.W., Washington 6, D.C. Portrays value of installinc 
cast iron soil pipe in residence and in sewer laterals. 


Iv. Other Instructional Aids: 
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KEY~-ASSIGNMENT SHEET NO. 4 


(PLUMBING AND PIPSPITTING) | 
TOOLS AND MATERIALS USED IN HOUSE SEWER AND DRAIN CONSTRUCTION 


I. Key to Study Questions: 


Le H-33 5's H-35 9. H-43-45 
26 H-33 6. H-35-36 10. H~45-48 
3- H-34 7. H-36-37 ll. H-47,52 
4. H-34-35 8. H+38-42 12. H-49 


13. H-49~-52 


II. Suggested Supplementary. Assignments: 


A. Utilizing the house blueprints and sketch laycut for the 
suggested advanced assignment of unit 3, make a bill of 
materials for the house sewer, house drain, and storm drain. 


Tift. Suggested List of Visual Aids: 


A. Film: WHITE PIPE--(l6émm, color, sound, 35 min., free)-- 
National Association of Plumbing Contractors, 1016 20th 
Street, N.W., Washington 6, D.C. Illustrates the manufacture. 
use and installation of four transit pipes for the home; 
building sewer pipe, Plumbing, vent pipe, warm air duct and 
gas vent pipe. 


B. Film: LITTLE KNOWN FACTS ABOUT A WELL-KNOWN PRODUCT-~{16mm, 
color, sound, 32 min., free)--National Association of Plumbin: 
Contractors, 1016 20th Street, N.W., Washington 6, D.C. 

Shows the procesSing of a malleable iron casting, manufacture 
ef drop forgings, and manufacture of pipe tools. 


IV. Other instructional Aids: 


A. Field Trip: ‘Visit a local wholesale plumbing distributor to 
inspect the various types, sizes. and qualities of traps. 
pipes, valves, fixtures, etc. 


V. Test No. 2, Covering Assignments 3-4: 


AT IND 


True-False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T."” If it is 
false, draw a circle around the letter 4d 


T (F) 1. The plumber has a wide variety of materials to choose 


from for drainage construction. H~33 
(vt) F 2. Fittings used on waste lines should be of long radius. 
: H~-33 


T (F) 3. Cast iron pipe is recommended for drainage on buildings 
more than twenty-five storirs high. H~35 
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: | | 7, (F) 4. The plumber needs more manipulative skill than most other 
pbuilding tradesmen. | H-43 


tT (f) 5. The separation cf cast iron soil pipe into two pieces is © 
a Sawing process. H-47 


(T) F 6. Sweated joints should be made of solder that is approxi- 
mately 50 per cent tin and 50 per cent lead H~49 


Pit T (F) 7. The house sewer should enter the main sewer at a 90 degree 
ee ‘angle. H~54-55 


(Tt) F 8. I£ located back to back, one house sewer may serve two. 
buildings on the same lot. H~61 


(1) F 9. A 1/8 bend is classified as a long radius fitting. H-70 


(Tf) F 10. The interior house drain installation is usually begun by 
calking a Y-fitting into a length of cast iron pipe. H-71 


Conpletion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required. to complete the sentence correctly. 


1. Sewers and drains are generally constructed with cast 


_.__iron ss SLL pipe or vitrified a ss  -CLGY: 
pipe. a ae H-33 
Ze “the chief ‘use for. galvanized steel pipe is for venting ° 
| H-38 
3. Waste installations in buildings constructed under federal speci-~ 
: fications are usually made with _ brass s~pipe. H-41 
| = 
7 | 4... It-is necessary to use a ___ pouring rope when 
Ry ... making a horizontal calk joint. - “He? 
| @ 
a | 5. It is not necessary for a wiped lead joint to be longer than 
| two. inches. ; H-50 
a - es ie Ad, 
| £ 6. The part of the drainage system beginning just outside the foun- 
 : dation wall is the house sewer - H-53 
i 7. .When a house sewer is installed in soil containing tree roots, 
cast iron pipe should be used.-H=-53 | 
8. The usual pitch of a house sewer is not less than 1/4 inch 
to the foot. . H-58 
9. The plumber can prevent earth walls from caving in by 
__ shor j hg ° * H-60 
10. The collection line is also referred to as the house 


drain . rei “vk H-63 


721 


121. ‘The most practical method of determining the size of a house 


drain is by the unit _ system. H~-65 j 

12. A 4-inch P-trap installed not more than two feet under 

the besement floor makes a desirable floor drain. H~80 : 
Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. (A) __cement joint on vitrified clay pipe 
(8) __mechanical seal joint 
(C) _cast iron pipe to vitrified clay pipe 
(D) composition joints ee ee 
(B)° vertical calk joint ee es 
(F) horizontal calk 


| aaa ean oc ememe ene eee 


(G) acid-resistant calk joints 
(8) screw thread joint 
(I) Sweat _or solder joint 


(3) wiped 4oint 2 
H~43~49 


2. The two things that must be known in order to determine the grade 
o£ the house sewer are: 


(A) __the Gepth of the house drain outlet 


* (B) depth of the connection in the street 
H-57 
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z KEY~-ASSIGNMENT SHEET NO. 5 


(PLUMBING AND PIPGFITTING) 
INSTALLATION OF SOIL AND WASTE PIPE 


I. Key _ to Study Questions: 


a weer sone 


& L. H-107~109 5. H-ii5-118 10. H=-131-133 
2. 8-110 6. H-119-124 li. H-140-144 
3. Hel11-113 7e H-125-126 - 12. H-141-146 

4. H-114 8. H-126~128 — 13. H-199 


Ii. Suggested Supplementary Assignments: 


A. Read: Federal Housing Administration, Minimum Property 
Standards, Superintendent of Documents, Washington, D.C.» 
pp. 212+214, Section 1006-1 to 1006-6, FHA No. 300. 


1. Be prepared to give a class report on the above sections. 


B. Utilizing the house blueprints and sketch layout for the 
_ Suggested advanced assignments of units 3 and 4, make a 
layout plan and bill of material for the soil and waste pipe 
systems. 


Til. Suggested List of Visual Aids: 


A. Film: TOWARD A UNIFORM PLUMBING CODE-~(1Gmm, B & W, sound, 
37 min., free)-<-National Association of Plumbing Contractors, 
1016 20th Street, N.W., Washington 6, D.C. Explains fixture- 
unit system, stack loading, venting and other factors influ~ 
encing the report of the Uniform Plumbing Code Committee. 


B. FPilm: PENNY WISE--(1L6mm, color, sound, 18 min., free)-- 
National Association of Plumbing Contractors, 1016 20th 
Street, N.W., Washington 6, D.C. Shows layout and illustratio 
of copper stacks and waste systems. 


IV. Other Instructional Aids: 


tee 


re 


It. 


IV. 
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KEY--ASSIGNMENT SIIECT NO. 6 

(PLUMBING AND PIPEFITTING) 
LAYOUT AND INSTALLATION OF THE WATER DISTRIBUTION SYSTEMS 
Key_ to Study Questions: 
1. H-248 6. H-274-276 11. 233-245 
2. H-249-250 7. H-277-282 12. H-245-247 
3. He251+255 8. H-283-289 13. H-215-217 
4. H~256-261 9, H-289-290 14. H-217-219 
5. H-263-271 10. H-291-298 15, H-221-226 

16. H-227-232 


Suggested Supplementary Assignments: 


Ae 


Utilizing the house blueprints, lot plan, and sketch layout 
for the suggested advanced assignments of units 3 through 5, 
take layout plans and bills of material for the water distri- 
bution systems. 


Suggested List of Visual Aids: 


Ae 


Pilm: RHYTHM OF INSTALLATION~--(16mm, B & W, sound, 15 min., 
free) --National Association of Plumbing Contractors, 1016 
20th Street, N.W., Washington 6, D.C. Installation of hot 
water heating system and factors such as heat-loss calicu- 
lations, boiler sizing, water temperatures, etc. 


Film: SAFE WATER IN THE HOME--(16mm, B & W, sound, 11 tmin., 
free)--National Association Of Plumbing Contractors, 1016 
20th Street, N.W., Washington 6, D.C. Shows several ways in 
which home water supply can become contaminated. 


Other Instructional Aids: 


j 
i 
i 


ay 
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KEY~-ASSIGNMENT SHEST NO. 7 
(PLUMBING AND PIPEFITTING). 


SELECTION AND INSTALLATION OF PLUMBING FIXTURES 


ZI. Key to Study Cuestions: 
1. H~147-151. 6. H-170-182 11. H~343~347 
26 H-151-152 7. H-182-195 12. H~347-354 
36 He-153-157 8. H=330 13. H-354-357 
4. H-159-167 9. H=-331-335 14. H~358-365 
5. H~169~-170 10. H=-335-342 15- H-365-368 


16. H-369~372 
17. H-380-386 


II. Suggested Supplementary Assignments: 


A. Work out the following assignments utilizing the house blue- 
prints and sketch layouts tor.the suggested advanced as- 
Signments for units 3 through 6: ~~. 

1. Make layout plans and bills of material for-the venti- 
lation systems. ae 


Qe Compile a list Of all Plumbing fixtures. 
3. Obtain rough-in blueprints for the plumbing fixtures. 


III. Suggested List of Visual Aids: 

A. Pilm: DESIGN FOR BETTUR LIVING-~(l6mm, B & Ws sound, 35 min., 
free} -~National. Association of Plumbing Contractors, 1016 
29th Street, N.W., Washington 6, D.C. Tr-.es the history of 
Sanitation and plumbing and then portrays che manufacture of 
modern plumbing fixtures. 


B. Films BARRIER AGAINST DISEASE~-(16mm, color, sound, 15 min., 
free) ~-National Association of Plumbing Contractors, 1016 


20th Street, N.W., Washington 6, D.C. Explains siphonage, 
blow-back, and general principles of venting. 


IV. Other Instructional Aids: 


A. Speaker: Invite a local building inspector to speak on the 
topic, “Local Plumbing Code Requirements." 


V. Test No. 3, Covering Assignments 5-7: 


True-False 


Directions: 
the statement is true, draw a circle around the letter "T." 
false, draw a circle around the letter "F." 


The following statements are either true or false. If 
If it is 


(T) F 1. Partitions which house soil stack may require 2 x 6 studs 


or larger. H~108 
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T (F) 2. The soil pipe is generally installed after partitions are 


constructed. H-108 


{T) F 3. Accessible cleanouts should be installed for every change 


Of direction of the soil pipe. H-110 


T (Ff) 4. ‘The soil branches are generally installed before the main 


soil pipe is run through the roof. H-114 


T (F) 5. A cleanout may be of a smaller diameter than the soil 


branch which it serves. B-120 


(Tt) F 6. ‘The proper grade for a soil branch is 1/4 inch per foot. 


H-121 


(Tt) F 7. Acid-resistant pipes are not usually required for domestic 


Or commercial kitchens. H-126 


{T) F 8. The problem of what constitutes satisfactory size and 


grade for waste pipe has been solved by Scientific tests. 
H-130 


F) 9. The minimum diameter for kitchen sink waste pipe is 1 3/4 


inches. H-133 


(vt) F 10. When copper or brass pipe is used for underfloor work, it 


should often be assembled above floor. H~-243 


T (F) 11. Putty is the best material to use for setting closet bowls. 


H-335 


Completion 


Directions: Fill in the blank(s) in each statement with the word (s) 
required to complete the sentence correctly. 


1. 


2. 


That portion of the plumbing system which receives the discharge 

Of water closets is the soil pipe. H-107 

A tee for ventilation purposes must be left. 3 feet above 

the last floor when installing the soil pipe. H~114 

That part of the drainzge system which conveys the discharge of 

fixtures other than water closets is the waste pipe. 

H~-125 

The method used to determine the size of waste Pipe is called the 
wmnit system. H-132 

The galvanized underfloor work may either terminate into a 

__S0i1 pipe terminal or a closet bend 

terminal. H-141=-142 

The device used to prevent the passage of sewer air is called a 


trap ° H~-147 


ll. 


12. 


13. 
14, 
15, 


16. 
17. 


18. 
19. 


20. 


Improper ventilation may cuase . trap . seal 
loss. . H-161 


Vent pipe should be graded ee so that .no water 
will accumulate in it. : H-170 


The main soil and ____ waste vent is that portion 

o£ the soil-pipe stack above the highest installed fixture branch. 
H~172 

That portion of the vent pipe system which serves. aS a terminal 

for the small vents is the main -ven ° 

; H-174 

two fixture traps that are installed back to back are called 


eens: | 5 ee vents ‘ H~182 


The factor that determines the type of pipe to be used for water 
distribution systems is the __ mineral content of 
the water. H-221 


Most cities and water services use heavy cast iron Pipe, known as 
~Ssorporation pipe ° H-221 


A water distribution pipe that does not rust or corrode is 


asbestos-cement pipe. H-223 


one of the ends of a galvanized iron _ street ell is 
eno On the outside. H-224 


That part of the plumbing system installed midcecrouna between 
the water main and the house meter is called the _ Fhouse 


service ‘ H-233 


A fitting which may be installed on the water main without 


cutting the pressure off is a __corporation - stop... 
, H-246 


The boiling point for water at sea leyel is 212° F. H=-273 
Where power rates are low, the electric hot water heater 
provides the cleanest and most trouble-free method of heating 
water. H-282 


weupanseucs pressure relief valves are 
used on hot water heaters to prevent explosion. H-289 


Listing 


Directions: List the items called furc in each of. the following. 


Select your answers carefully. 


1. 


Common causes of trap’seal loss are: 


(A) _siphonage _ (D) _capillary attraction 
(B) _back pressure (&) _wind effect © 


(c}) _evaporation H-161 


2 


4. 
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Some of the most important factors to consider in installing a 
waSte Line are: 


(A) selection of proper material 
(B) conservative use of fittings 


(C) adequate support 


(D) location of cleanouts 


(2) pitch 


‘{f) sige 


(G) properly made joints H-125 


The four types of permissible traps are: 


(A) pe-traps (Cc) _anti-siphon traps 
(B) drum traps (D) _bell traps H~151-156 


Ventilation of the plumbing system prevents at least three major 
adifficultics. They are: 


(A) trap seal loss ({C) _material deterioration 
(B) retardation of flow H=159 


The types of plumbing system tests are: 
(A) cast iron’ drain water test 
(B) vitrified clay pipe water test 


(C) house drain air test 


(D) soil, waste and vent pive water test 


(5) soil, waste and vent air test 


{(F) smoke test H-210-212 


The parts which the municipal water departments furnish the 
plumber for the water system are: 


(A) corporation cock (Cc) _meter stop 
(B) curb cock H-245 


= '.7. The three factors. which must be considered in determining the 
Size of a hot water storage tank ere: 


(A) _the design of the building 
Pe (B) _the number of occupants 


— (C) heating capacity of the supply device H-275 


8. According to Matthias, the steps to be followed.in setting closet 
bowls are: 


(A) _sweep bathroom floor clean 

(B) _inspect floor flange and insert closet bolts rt 

(C) _set bowl in place temporarily to study its appearance 

(D) place wax or putty in recess Of bowl 2 

(E) _wipe bolt holes clean and put bolts_in place _ ve 

(F) _set bowls in permanent position 

(G) _place bolt flange and nuts on each bolt and tighten 
H-334-335 


9. The advantages of flush tanks over flush valves for residences 
ares 


(A) _they produce less noise ; 


(B) _require less pressure 


(Cc) _require smaller volume of water 


(D) _served with smaller supply piping H-337-338 


It. 


lit. 


IV. 
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KEY~--ASSIGNMENT SHMET NO. 1 


(PLASTERING) 
APPLICATION OF THE PLASTER BASE 


Key to Study Questions: 


Ll. WN-103-106 9. N-127~128 17. . i= 369-370 
2. WN-107 10. N-i28-132 18. R-19-44 
3. N-107 Ll. N-132-136 19. W~45-46 
4. M3.07~-118 12... N=1L36-L392 20. N~-47-55 
Se N-110~-112 13. N~-139-143 21.. N-55<71 
6- WN-118-124 14. M+367--368 22. N~71-75 
7e Wel25-126 15. M-~-368~369 23. N~81-86 
8. Ne? 16. M-369 24. W-86-94 


Suqyested Supplementary Assignments: 


A. Read: Van Den Branden, Felicien, and Mark Knowles, Plasterine 
Skill and Practice, American Technical Society, Chicago, 1959, 
PP. 275-289. 


l. Write out the answers for the five questions on page 275. 


2. Be prepared to discuss the review questions on pages 288- 
289. ; 


Suggested List of Visual Aids: 


ent SY NN ey ST 


A. Speaker: Invite a lather to speak to the group about his 
work in preparing the plaster base. 


10. 


12. 


21. 
22. 


23. 
24. 


25. 
26. 
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The moisture content of the sand used in a plaste+ mix has 
no bearing on the amount of water used in the mix. N~49 


Lightweight aggregates are free from foreign. matter. N-5S1l 


Both Keene's cement and plaster of Paris are calcined 


gypsums. N-56 
Quicklime requires extended soaking. N-66 
Guicklime should be added to water. N-67 


Portland cement is used in plaster ictuted that are 
designed to be water resistant. N~68 


Screeds and grounds are made of the same material. N-148 
Screeds and grounds serve the same purpose. N-148 


The water level is a highly accurate and sensitive 
instrument. N-156 


Cornices are moldings that are attached where the walls - 
and floor meet. N-157 


The purpose of rodding is to produce piumb walls and level 
ceilings, N~157 


Atmospheric conditions have little, if any. effect on a 
plastering job. N-232 
Chip cracking is caused by faulty suction. N~239 


Barge cracks in plaster are usually caused by poor con- 
struction beneath the lathing and plaster. N-242 


The best interior plaster work is put On in two coats. 
N-5 

The primary purpose of the scratch coat is to present a 

smooth unit surface to succeeding coats. N-5-6 


Grounds are used almost exclusively on ceilings. N~7 


‘Dense plaster is stronger than plasters with less density. 


N~9 
Much plaster work now consists of only two coats. N-9 


One disadvantage of stucco is that it is apa affected 
by climate. N~-1il 
The careless plasterer iS a.dangerous worker. N-15 


White clothing is the trademark of the plasterer. N-16 


Completion 


Directions: Fill in the blank(s) in each statement with the. word(s) 
required to complete the sentence correctly. 


1. The process of producing a Plastic or pliable mortar from lime is 


| 
i 
; | called soaking Lime ° N-65 
2. Lime that has been soaked is called putty because of ite 
plasticity. “ee _N-65 
3. The two principal tools used by the plasterer to apply mortar 3re 
the hawk end | trowel ° N-145 
1 
| 
4.. Grounds are made of wood Or metal » N-143 
| 5. Sereeds are made of _ pilaster ° N~-148 
6. Exterior plaster work is. called stucco . Ne11 
| Listing 


Directions: List the items called for in each Of the following. 
Select your answers carefully. 


7 
i 1. Plaster is made up of three main ingredients. ‘These are: 


(A) _ water _ (C) cementitious material 


sat (or binder) 
(B) aggregate N-45 


2. The three main cementing agents used in plaster mortars are: 


(A) _aypsum (Cc) Portland cement 


3. Admixtures are divided into three kinds. These kinds affect: . 


(A) _ setting time of the plaster 


| 

i 

| 
I (B) __Lime a. | N=55 
‘ PE a 

| 

] 


| (B) __the strength of ‘the plaster * | ae 
3 (c) __the color of the plaster __N-71 
Fi 4. Three methods which may be used to square a room are: 
(A) __yvight angle method .(C) _center=line method 
(B) _ square method | ' N-167 


5. The names given to the coats of plaster in three-coat work are: 
(A) _ Scratch (or base coat)* © (C) _finish coat 


Po! (B) __ brown coat N-5 
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Matching 


Directions: In the left hand column is a list of items. The right 
hand column contains descriptive phrases Or synonymous terms. Match 
the descriptions to the terms by placing the letter of the description 
in the blank at the left of the appropriate term. 


boards : 
is H. A straightening device used by 
the plasterer to level off the 
humps and £i11 in the hollows 
Jeft by the other tools 


B 1. Hawk N=-20 A. A device used to establish a 
horizontal line 
G 2. Trowel N-21 
B. -Used to hold and carry mortar 
H 3. Float N-23 
: C. Used to clean out and finish 
Cc 4. Paddle N-24 - ‘corners 
A 5. hevel N-27. D. Used to score the first coat 
of plaster 
_D.. 6 Scratcher . N~30 —_ ve 
E. Used to straighten angles 
E 7. Feather edge N~36 (corners) 
r 8. Rod N~36 F. A straightedge 
t 9. Darby. N-37 G. Used to apply, spread, shape, 
; and smooth the various 
K 10. Finishing N-37 plastering mortars 


I. Used to float freshly rodded 
brown mortar 


J. Used to apply water to the 
plastered surface 


K. Used as a surface on which to 
mix Plaster mortar - 
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i. 


if. 


III. 


iv. 


KRY--ASSIGNMENT SHEET NO. 1 
(PAINTING AND DECORATING) 
TOOLS, EQUIPMENT, MATERIAL SELECTION, 
AND SURFACE PREPARATION 


Key to Study Questions: 


1. M~349-350 8. G~+56 15. G-82~-85 
2. M~350~-351 9. G57 16. 6-88-90 
3. M-350-351 10. G-57-58 17. G-90-93 
4. M~351-352 Ll. G-73-74 18. G-158-159 
5. G-49-54 12. G~75-76 19. G-158~162 
6. G-54-55 13. 6-78-79 20. G-165-166 
dis. “G=55=56 14. G-&1l 


Suggested Supplementary Assignments: 


A. Read: Kent, Lonore, Paint Power, Thomsen-1Llis-Hutton CO.e. 
Baltimore, Md., 1957, pp. 125-127. 


L. Discuss in detail the aspects of color harmony and 
paint styling. 


B. Select a set of house blueprints and prepare a color scheme 
for the interior and exterior surfaces. 


C. Make a list of all tools and equipment needed to apply the 
paint and wall coverings for the house in "B” above. 


Suqgested List of Visual Aids: 


A. Film: PAINTING AND DECORATING--(1l6mm, Ll min., sound. B & W, 
$2.00)-University of Michigan, Audio-Visual Education Center, 
Ann Arbor, Michigan. Vocational guidance covering exterior 
and interior work, tools of the trade, requirements, oOppor- 
tunities, ect. 


Other Instructional Aids: 


A. Speaker: Invite a local interior decorator to speak on 
"Color Dynamics and Selection.” 
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KEY~-ASSIGNMENT SHEET NO. 2 
{PAINTING AND DECORATING) 
APPLICATION OF PAINT AND WALL COVERINGS 


I. Key to Study Questions: 


1. G-95~96 Ll.” G~119-120 . 21, G-170-173 

2. G-103-106 12. G+121 - 22. ~Gr2l76-177 

3. G-106-107 13. G-122-123 23, Gel77+--~. 
4. G-107-108 14. G~123 24, G-177-179 

5. G-108-109 15. G-126~127 25 s-~-G-179 

6. G~109-111 16. G~127-130 26. G-179-181 

7. Gelli-112 17. G-129, 131... ..- 27. G-181-182 

8. G-113-114 18. G-131 28. G-182~-183 

9. G-115-116 19. G+167, 169 29. G+133-186 

10. G-117~118 20. G-169 


It. Suggested Supplementary Assignments: 


A. Read: Kent, Lonore, Paint Power, Thomsen-Ellis-Hutton Co., 
Baltimore, Md., 1957, pp. 63-97. 


1. Discuss the information on painting interior and exterior 
surfaces as well as the necessary tools, equipment, and 
safety measures. 


B. Utilizing the hovse blueprints from assignment humber l, 
make a list of each major painting and paperhanging job, 
when it should be done, and the approximate time it will 
take to complete each job. Show how this plan will dove- 
tail into the overall construction period for the whole house 


C. Prepare step-by-step procedure lists for each type of finish 
to be used for the house. 


III. Suggested List of Visual Aids: 


BR. Film: BUILDING A HOUSE--(16mm. B & W, sound, 11 min., 
$2.00)--University of Michigan, Audio-Visual Education 
Center, Ann Arbor, Michigan. Step-by-step process in con~ 
structing a woodframed home from excavating through the 
completed home. 


Iv. Other Instructional Aids: 


A. Speaker: Have a local paint dealer speak on new 
finishes that are available as well as other materials, 
tools, and equipment handled by local stores. 


KEY~-ASSIGNMENT SHEET NO, 3 
(PAINTING AND DECORATING) 
INTERIOR FINISHING AND COST ESTIMATION 


ee I. Key to Study Questions: 


a. 1. G~-187 10. G-196-197 18. G-215, 217 
dy 2. G-187~188 1l. G~197-198 19. G-221+223 
po! 3. G~-188 12. G-198 20. G=-259-260 
a 4. G-188~190 i3. G~+198-200 21. G~260-261 

i? 5. G-190-192 14. G-201-204 22. G-261 

; fF 6. G-192~193 15. G=213-214 23. G=261 
- t 9. +G~193 16. G-214-215 24. G-261-262 
a | 8. G-193-194 17. G+215-216 25. G~262-263 


9. G-194~196 
: | II. Suggested Supplementary Assignments: 


x A. Read: Kent, Lonore, Paint Power, Thomsen-i1lis-Hutton Co., 
# Baltimore, Md., 1957, pp. 100~121, 280~313. 


| 1. Discuss the various aspects for estimating jobs and how 
to start and operate a contractor painting and decor- 
ating business. 


B. Utilizing the house plans from assignment sheet number Il, 
make out a complete estimate for the job. 


. C. Make out a purchase order for the paint, wall coverings, 
| interior wood finishes, solvents, and all other necessary 
materials. 


III. Suaqgested List of Visual Aids: 


7 A. Film: WOOD FINISHING-~(16mm, B & W, Sound, 16 min., $2.00)-—- 
| University of Missouri, Audio-Visual Department, Columbia, 
Missouri. Explains the common types of finishing materiais 
used on wood and demonstrates the procedures for each. 


IV. Other Instructional Aids: 


E A. Speaker: Invite a local paint and paperhanger contractor to 
speak on the local labor market, nature of the work done in 
the area, union and apprenticeship requirements, and other 
§ local occupational information. 


3 V. Test No. 1, Covering Assignments 1-3: 
| True-False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T." If it 
is false, draw a circle around the letter "F.“ 


(T) F 1. A good brush will cost more initially, but longer service- 
ability will offset the extra cost. G~49 


. 7 (F) 


2. 


3. 


Hog bristles are not as suitable for painting as other 


natural bristles as they lack "flag ends." 


G~49 


A non-bleeder “type spray gun cannot pass air until the 


as (0) F 
— trigger is pulled. G~57 


T {F)~-4.—An external mix spray gun indicates that the paint is 


mixed inside the spray gun pot. 


G-58 


(T) F 5. Knots should be sealed with shellac after the prime coat. 
G-75 

(T) F 6. WNew plaster walls may be Painted with casein and emulsion 
Yaints without regard to moisture content. G~78 
: (tT) F 7. Emulsion and alkyd enamels usually produce a flat finish. 
G-92 
T (F) 8. Good points of a room should be emphasized by painting 
them a highly contrasting color. G-146 
{ (F) 9. Shellac should be thinned with turpentine. G~96 


fT {(F) 10. Paint should be mixed in the paint roller tray. 
G-107 


(tT) F 11. A ceiling is usually painted across the shortest dimension 


of the room. G-107 


T (F) 12. In two coat exterior work,one gillon of house-paint primer 


is thinned with one pint of turpentine. G-112 


T {F) 13. A thick prime coat provides good anchorage for the finish 


coats. G~-114 


(T)} F 14. Latex Masonry paint may be applied directly onto new 
masonry surfaces. G-119 


(T) F 15. A phenolic-resin primer-sealer is recommended for the 
base coat on fir plywood. G-123 


(tT) F 16. Multi-colored spatter type paints are usually sprayed 
onto wall surfaces. G~126 


T (F) 17. A heavy center spray pattern results from a clogged 
fluid tip. G~139 


(T) F 18. New plaster walls should be neutralized with a zinc 
sulphate water solution. G~176 


(tT) F 19. Wallpaper sizing is made from a glue foundation. 
G~176 
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20. 
21. 
22. 
23. 
24. 


25. 
26. 


27. 


28. 
29. 


30. 
31. 


32% 


33. 


34. 


35. 
36. 
37. 


38. 


The paperhanger hangs the ceiling first so that glue does; 
not get on the sidewalls. G~177 


The first wallpaper strip should be hung adjacent to a 
door casing to ensure straightness. G-179 


Wall coverings should be hung continuously around corners 
if at all possible. G~182 


The first wallpaper strip that is hung on a ceiling is 
applied in the center Of the room. G~183 


A special commercial solvent is used with non-grain-raisine 
stain powder. G~190 


Open grain wood pores are filled with stick shellac. G-192 


Two coats of varnish will produce a good surface if the 
work has been properly prepared. G-195 


A penetrating stain wax finish is a two-coat finish on 
closed grain woods. G~197 


.Floor seal is a penetrating finishing coat for floors. 


G~199 
Paneling should be backprimed to prevent moisture ab- 
sorption. G-204 


Designs may be created on walls with a twin paint roller. 
G-215 

A fountain pen striping tool feeds paint to a rectangular 

wick. G-215 


The bristles of a stencil brush are dipped into the paint 
about 1/4 of an inch. G=-222 


A copy Of cost estimates is kept in the contractors file 
aS a protective service to the customer. G~261 


Painting and paperhanging are separate skilled building 
trades though a craftsman may do both types of work. 
M-349 


Most painters and paperhangers wore for contractors on 
new construction work. M-350 


The recommended length of time for a formal apprenticeship 
is four years for the painter ies paperhanger. M-350 


The employment trend for painters and paperhangers during 
the 1960's will rise slowly. M-351 


The hourly rate for paperhangers and painters is generally 
more than the average rate for all building trades journey~ 
men . M~351 
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completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the statement correctly. 


1. 


2 


11. 


12. 


13. 
14. 


15. 


16. 
17. 


A nylon fiber brush with exploded tips will outlast a hog bristie 
brush approximately three times. G~50 
The three principal SES? of paint rollers are the fountain, dip, 
and __ pressure G-56 
A device used to check the moisture content Of wood or masonry 
is called an electronic moisture meter . 
G~74 
Wall and plaster board joints should be covered with _perforated 
joint tape. G-79 
A wash coat used to neutralize alkalinity in new concrete is 
made Of two pounds of zinc sulphate crystals 
dissolved in one gallon of water. G-81 
A roof line that seems too high may be "lowered" by painting the 
roof a dark color. .G-160 
A ceiling of a room is painted be fore the walls are 
painted. G~-104 
Emulsion paints may be cleaned from paint rollers by washing them 
in water é G~-108 
The ideal moisture content of wood when Painting should be 
12-15 per cent. G~110 
Masonry surfaces are painted both for decorative and 
waterproofing purposes. G-119 
Masonry should season for about 6: months before 
painting with oil-base paints. G-119 
American made wallpaper contains 36 square feet in a 
Single roll. G-167 
Moisture in the paste causes wallpaper to expand « G-176 
When cutting wallpaper to length, allow at least 2 
inches at top and bottom. G-178 
Wallpaper that is hung horizontally on walls is called 
streamline ° G-183 
Sanding should be done with the grain. G~187 
The most frequently used mild wood bleach is oxalic 


acid ° G~188 


Surplus paste wood filler is removed across the grain 


{ 
| with a coarse cloth. : G-192 
¥ | 19. Sealer coats on interior wocdworic are applied to prevent stain 
| from __ bleeding __ into the EeP finish coats. G-193 
20. The room temperature when sppiving varnish should be 70 
| degrees or higher. G~195 
7 , 
21. A “flit" spray gun is used to produce a __gpatter painted 
surface. G-214 


22. ‘Two or three different colors may be sprayed at one time from 
one gun by using a muiti~color spray enamel. G-214 
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23. Painted stippling may be done sat crumpled newspaper, a.stip- 
pling brush or a sponge G-214 


24. The unit which the estimator bases his prices on is 100 

: square feet. 7 C-259 

25. A valuable reference book for estimating is the Price 

.Guide published by the Painting and Decorating Corn- 
tractors of America. | G=-260 


26. Wallpaper is estimated by either the square footage method or 
the - strip _ method. C-261 


Multiple~Choice 


Or on pee ee eee PPC OTT EO y e? 
Me a ep ae eRe 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


D 1. Brushes that are to be stored should be washed with 
(A) alcohol; (B) linseed oil; (C) gasoline; (D) soap 
and water. G~55 


to weather for six months or more (A) wash it with 
aluminum oxide; (B} scrape or brush until shiny; 

(C) apply a coat of asphalt; (D) no special preparation 
is necessary. G-84 


B 3. A self-cleaning house paint means that (A) the paint 
will deteriorate quickly: (B) the chalk and dirt will 
easily wash away; (C) it isn’t necessary to wire brush 
the surface before repainting: (BD) the homeowner can 
clean the house himself. . G=88 


| 

{ 
| D 2. Before painting galvanized iron which has been exposed 
| 

| 

{ 


A 4. To make a large room seem smaller. paint (A) the walls 
and ceiling a @ark color; (B) the walls light and the 
ceiling dark; (C) the walls and ceiling a light color; 
(D) the floor dark and the ceiling and walls a light 
color. G-153 


5s 


10. 


ll. 


12. 


13. 


15. 


16. 


gL 


A brush should be dipped into the paint (A) 3/4 of the 
bristle length; (B) at a 60° angle; {c) 2/2 of the 
bristle length; (Db) horizentally. G~103 


New wood such as cedar, xedwood, and white pine are 
usually given (A) an oxide primer and one coat of house 


‘paint: (B) a wash coat of linseed oil and two coats of 


house paint; (C) an emulsion primer and two coats of 
house paint: (D) a white lead primer and two coats of 
house paint. G~-112 


Below grade concrete floors should be painted with 
(A) latex-base paints; (B) oil-base paints; (Cc) casein 
paints; (D) porch and deck enamel. G-120 


The spray gun pattern should overlap the previous stroke 
by about (A) 1/8; (B) 1/4; (c) 1/3; (D) 1/2. G-129 


American made wallpaper varies in widths of (A) 12 to 
36 inches; (B) 18 to 36 inches; (C) 18 to 48 inches; 
(D) 24 to 48 inches. G~167 


A paperhanger uses a brush that is about 12 inches long 
with 2 1/2 inch bristles to (A) smooth the paper to 

the wall; (B} apply paste; (Cc) apply size; (D) remove 
dust from the wall. G~170 


Wallpaper should be trimmed around woodwork and casings 
(A) after the glue sets; (B) before the glue sets; 
(C) with a boardknife; (D) with a drawknife. G~181 


If too much pressure is applied when using a seam roller, 
the (A) glue will curdle; (B) glue will become watery; 
(C) paper will have air pockets; (D) paper will become 
shiny. G-182 


A tack rag is made by sprinlking a wet cloth with 

(A) turpentine and varnish; (B) linseed oil and shellac; 
(C) benzine and lacquer; (D) lacquer thinner and linseed 
oil. G-188 


The final “clean-up" wiping when doing paste wood filler 
work is done (A) across the grain; (B) with the grain: 
(C) with a-.linseed oil dampened rag: (D) with a benzine 
dampened rag. G-1¢2 


Texture paint may be uSed to (A) decorate floors; 
(B) paint lawn furniture; (C) stipple walls; (D) create 
a plaster effect on dry wall. G-215 


The number Of painters and paperhangers employed in 
1960 was approximately (A) 275,000; (B) 390,000; 
(C) 425,000: (D) 680,000. M=-350 


D_ 17. ‘The number of yearly job openings during the 1960's for 
painters and paperhancers will be (A) less than 5,000; 
{B) about 6,000: (Cc) between 7,000 and 8,000: (D) some~ 
what over 10,000. M-351 


A 18. - Painters and paperhangers have an injury rate that is 
_  "*s (A) lower than the average contract construction as a 
whole; (B) higher than the average contract construction 
as a whole; {C) lower than for all manufacturing in- 
dustries; (D) about the same as for all manufacturing 
industries. M-352. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. ne two types of compressors suitable for spraying are: 


“@) piston (B) diaphragm — Se 
G-57 


2.:° The two principal types of spray guns are: 


(A) suction i: (B) pressure - 
G~57 


3. Four specially prepared materials for masking are: 


(A) masking paper + (C) _masking paste 
(B) _masking tape ' (D) liquid ‘masking 
a 7 G-73 


4. In ‘paper hanging, three types of seams or joints are used: 


0 22) | a  (C) _Lappe@ 

(B) wire edge.: 2 ig G~179 
5. ‘The aia ae fypee Of Btalh) as closet ited by their eenvent 

are: . 

(A) ee (ce) “episit or alcohol 

(8B) _oil . G~190 


6. To propeuly estimate a job, four: main eine must be considered: 
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(A) _labor_ costs (a) -seneral overhead 
(B) material costs = as _ profit expected 


G~259 


Matching 


Directions: In the left hand column is a list of terms. 
hand column contains descriptive phrases or synonymous terms. 
the descriptions to the terms by placing the letter of the descrip- 


tion in the blank at the left of the appropriate term. 


E lL. Wall brush G-51 Be 
G 2. Mrsonry brush 
G-52 B. 
F 3. Stipvling brush Cc. 
G-52 
D. 
c 4. Roof brush G-53 
Be 
H 5 Stencil brush 
G-53 
aw 6- Sash and trim brush F, 
G=-51 
Bo. 4. Calcimine brush G. 
G-52 
A. 
rT 8. Wire brush G-53 
Ls 
A 9. Enamel and varnish 
brush G=-52 
J 
D 10. Bronzing brush 
G~53 
Matching 


2 to 3 inches wide and 3 to 
3 1/2" long 


used for water thinn:d paints 


for painting shingles 

for gold enamel 

3 to 6 inches wide, 3/4 to 
l inches thick, and 2 to 7 
inches long 


produces a pebble texture on 
painted surfaces 


used on rough surfaces 
a round brush 


can be used to clean plester 
from sub flooring 


use for cornice work 


Directions: The steps involving an interior finish are listed 


L2low in the right hand colum. Place the letters cf the steps in 


the correct order in which they are performed in the numbered 
blanks provided in the left hand column. 


l. Cc A. 
26 BF B. 
3. D C. 
4. A D. 
Se bo E. 
Ge G FP. 
7. B G. 


fill 
wax 
sand 
stain 
seal 
bleach 


top coats 
G-187 


The right 
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Agency Industrial Education Dept., Univ. of Mo. at Columbia 
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Limitation on Available Copies quantity Price/Unit $1.50 
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(2) Means Used to Develop Material; . 
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(4) Requirements for Using Material: 
Teacher Competency Qualified coordinator or competent trade teacher ‘ 
Student Selection Criteria junior in high school with proper prerequisites & 


Time Allotment 180 days 


Supplemental Media «« 


Necessary x) : 
Desirable —e{ (Check Which) 


Describe P 


Source agency) See attached list for references 


address Z 
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REPERENCES YOR DATNTING AND DECORATING 


— A. BruShwell, William, Painting and Decorating mncyclopedia, The 
01. ae Goodheart-Willcox Company, Ince, 18250 Harwood, Homewood, Illinois, 
= 1964, $5.45.* (13)? 


B. National Paints Varnish and Lacquer Association, Color....and How 
To Use It, National Paint, Varnish and Lacquer Association, Ince, 
1500 Rhode Island Avenue, N.W., Washington, D.C., 20005, 1960, 


$3.00.* (2) *: 


* Subject to educational discount 
** Prequency of use in assignments 
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FOREWORD 


This course of study consisting of an analysis of PAINTING AND 
DECORATING, together with assignment sheets covering the related 
(occupational) information to be taught by the school, has been pre~ 
pared for teaching Painting and decorating on an individual basis in 
a cooperative part-time program. 


Credit is due Mr. Carl Putman and Mr. Kim Baugrud, Research 
Assistants in Industrial Education at the University of Missouri, for 
Preparing the present revision of this course of study. 


We wish to acknowledge our indebtedness to Dr. H. H. London, 
Professor of Industrial Education at the University of Missouri, for 
the direction and administration of the Curriculum Materials Labora- 
tory in which this material was prepared, and to Mr. James B. Karnes, 
instructor in Industrial Education at the University of Missouri, who 
supervised the preparation of the material and edited the manuscript. 
Credit is due to Mr. B. W. Robinson, Assistant Commissioner of Educa- 
tion, Mr. Merton Wheeler, Director of Industrial Education, and to 
other staff members of the State Department of Education for their 
efforts in the development of the Industrial Education Curriculum 
Series of which this course of study is a part. 


HUBERT WHEELER 


Commissioner of Education 


May, 1966 
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INTRODUCTION 


In preparing this course of study, it has been assumed that the 
attainment of occupational competency in any type of work involves 
three different, yet closely related, types of learning. They are: 


1. Mastery of the practical job skills and procedures performed 
by the worker in the occupation. 


2. Comprehension of the technical and related information basic 
to an intelligent understanding and practice of the occupation. 


3. Development of those personal-social traits which are essentia’ 
for the successful worker. 


The first group of the “learning units"--the job skills and pro- 
cedures~-has been arranged in the analysis under the heading of “Job 
Training.” The second group of learning units--the technical and re- 
lated information=--has been arranged under the heading of "Related 
Information." The third group=<<the personal-social traits=-~has been 
listed under "Personal Qualifications" in the introductory section 
addressed to the student. 


In a cooperative educational program it is necessary for both 
cooperating agencies=-~-the school and the employer--to understand 
clearly just what each is to be responsible for in the training of 
the student-worker. Experience has shown that most of the Practical 
job skills and procedures of an occupation can best be learned through 
supervised work on the jobe Experience has shown also that the school 
can best teach most of the technical and related occupational informa- 
tion needed by young student-workers. This division of responsibility 
has been made in the arrangement of the course of study; that is, it 
is expected that the student-worker will master the job skills and pro- 
cedures through practical work on the job under the immediate super- 
vision of the employer, and that he will receive instruction in related 
occupational information in the school under the direction of the 
coordinator. 


In the back of this course of study will be found three copies of 
the TRAINING PLAN AND PROGRESS RECORD FOR PAINTING AND DECORATING. One 
copy is marked "Student" in the upper right hand corner. On this copy, 
in the space Time in Hours, the student will keep a talley of the hours 
he spendson his job performing operations in each area. The next copy 
marked "Employer", should be given to the employer for recording the 
student's job performance in each area. The third copy may be used by 
the coordinator for his record. 


Skills and related information are matters for direct instruction, 
but perSonal-social traits are acquired only through practicing them 
during the process of acquiring skills and information and in one's 
daily conduct. Therefore, both the employer and the school, as well 
as the home, must assume responsibility for developing in the student~ 
worker those habits, attitudes and character traits which are essential 
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for success in his occupation and in life. Both the employer and the 
School should be constantly on the alert to see that the student~ 
worker places desirable interpretations on his experiences and that he 
does not practice habits and exhibit character traits detrimental to 
his success. 


Since the coordinator'’s class will be made up of fifteen or more 
Students, each differing from the other significantly, studying a 
dozen Or more occupations which differ markedly in their requirements, 
it follows that it will be impossible for him to teach, through the 
group method, the occupational information which relates to the specific 
job of each student-worker. In order to be effective, this type of 
instruction must be individualized. There is, of course, some related 
information, such as occupational health and safety, workmen’s compen- 
sation, wage~hour laws, fair labor standards, unemployment compensation, 
and the like, which is of common interest and concern to all student~ 
workers, and may be effectively taught by the group method. If the 
coordinator is to make a real contribution to the in-service vocational 
education of his students, he must devote a major portion of his class- 
room instruction to content which deals specifically with the work of 
each boy and girl enrolled. 


With this requirement in mind, axd in order to facilitate indivi-~- 
dual instruction, these assignment sheets have been prepared. Each 
contains certain record data as to number and range of units covered, 
introductory paragraphs designed to develop interest, explain the im- 
portance of the assignment, and to convey to the student what he is 
expected to learn, specific assignments including reading, learning 
activities and a series of new~type.questions designed to check his 
attainment. 


Obviously, it is desirable to teach the related information in the 
school at the time it will be used most advantageously on the fob. 
This means that the two phases of the student-worker's training should 
parallel each other in a progressive manner. The coordinator will find 
the assignment sheets well adapted to this end. He can select from day 
to day the assignment which covers the infermational units related to 
the work being done on the job. With this arrangement, the coordinator 
will become, during a major portion of his classroom time, a super- 
vising study and helping teacher. 


in selecting books for the course, an effort,has been made to 
restrict the number to an adequate coverage of the material, and to 
select those of recent publication so that current practices can be 
consistently presented. It is recommended that copies of these books 
be obtained and kept in the coordinator'’s classroom for ready use by 
the student. 


The key sheets, available in a separate manual, have been prepared 
to enable the coordinator to score quickly the objective tests which 
are a part of each assignment sheet. These key sheets give the correct 
answers to the questions, as well as the reference and the page on 
which each answer can be found. The key sheets should be kept in the 
coordinator's possession. 
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' £0 THE STUDENT-WORKER 


Definite proof of “the use of color for decoraticn dates back to 
around 20,900 years ago. Color has been used in the decoration of 
living quarters and has been extensively used in the adornment of 
‘religious BuEEounesnge* 


Only in comparatively recent times has paint been used because of 
its protective qualities. Dwellings. business establishments, and in- 


dustry make extensive use of Paint for. decoration, property protections 
health, and safety. 


Opportunities in Saineing and i peeeew eine 


The painting trade is a large and overcrowded field of work.. In 
1950 there were approximately 390,000 painters, of which almost one- 
third were self-employed. Opportunities may be rather limited for the 


mediocre painters but as in any trade, the outstanding workers are 
always in demand. 


The COE student will most likely start as a esirtacwige: in 
which his duties will consist primarily of: 


1. Assisting ‘painter by cleaning, Scraping. and sanding surfaces 
2. Preparing paint 

3. -Mixing colors — 

4. Cleaning brushes 

5. Cleaning spray guns 


Later, he may advance to an apprentice painter or to a journeyman 
Painter after extended on-the-job training. Once the trade has been 
mastered, he may go into business on his own. , 


Most painters are employed in construction, but all industries 


" have maintenence painters. | 


The work is highly euvuenat put with proper Serer many of the 
seasonal aspects may be eliminated. - 


Requirements for Entering 


The youth who contemplates entering the painting and decorating © 
occupation should have acquired a rather broad general education with 
emphasis upon industrial arts, art, mathematics, language usage, and 
chemistry. Some of this information may be acquired through work on 
the job and through the COE class. Some may best be acquired through 


special general education courses. — 


Pe viali fication 


Desirable personality traits are of extreme importance for success 
in life. They are the factors by which one primarily is judged when 
meeting people and when attempting to obtain a job. They are vitally 
important in holding a job. In fact, studies reveal that the chief 
cause for 90 per cent of the persons being discharged from their jobs 
is due to a lack of desirable personal-social traits, .while only 10 
per cent of the discharges are due to a lack of job skilis. It should 
be noted, however, that without joh skills it is exceedingly difficult 
to find employment. Personal-social traits can be improved through 
conscientious effort. One should know what to improve, how to improve, 
and why improvement is necessary. 


There are a number of personal=-social and native traits which the 
Painter and decorator will find important. Some of the more important 
are the following? 


_ Honesty - Because the painter and decorator is working with a 
material that can be easily camouflaged and the inadequacy not 
discovered until sometime later, honesty is of prime importance. 


Dexterity - The painter and decorator is called upon to work 
on small areas requiring him to be nimble with his hands and 
effective with his tools. 


Artistic Ability - The importance of colors and their relation 
to surroundings requires Persons with considerable artistic 
ability. 


Good Vision - A person who is color blind has a definite dis- 
advantage in his effort to become a successful painter and 
decorator. 


Thoroughness ~ Each task should be done in detail-<there is 
no Place for laxity or short-cuts. 


Industry - Careful, thoughtful, energetic attack upon each 
job without loitering or wasting time is important to ful- 
£ill committments to customers. 


Initiative - The nature of the work of the painter and 
decorator requires individuals who can see what needs to 
be done and can go ahead without constant supervision. 
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REFERENCES FOR PAINTING AND DECORATING 


A. Brushwell, William, Painting and Decorating Encyclopedia, The 
Goodheart-Wilicox ‘company, Inc., 18250 Harwood, aes Tilinois, 
1964, $5. 45.* (13) *: 


B. National Paint, Varnish and Lacquer Association, ee En 

. 2£o Use It, National Paint, Varnish and Lacquer Association, Inc., 
1500 Rhode Island Avenue, . N.W., Washington, D.C., 20005, ae 
$3.00.* 2) %* 


* Subject to educational discount a oe sa 
** Frequency of use in assignments : 


JOB TRAINING: 


ANALYSIS UF ParnTING aNb DECORATING 9 


RELATED INFORMATION: What 


What the Assign. 
Worker Should Be Able to Do No.” the Worker Should Know 


The Paint Industry 
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The power of paint 

Paint industry producvs 
Economic importance of 
raint 

Jistribution of paint pro-. 
ducts 
History of paint development 
Acquisition of raw materials 
Definition of paint 
Pigments: white, color, 
extender, metallic, earth 
Binders or vehicles 
Thinners 

Driers 

Oils 

Water t2iuned paints 
Resins: aatural, synthetic 
Rubber derivatives 

Lacquer 

Stain 

Driers 

Roof protectives 

Wax 

Sealers 

Removers 

Bleaches 

Miscellaneous paint indus~ 
try products 


26. 
27.6 
28. 


Health and 


25. 
Inspect scaffolds for 26. 
hazzards 

Clean slippery walkways 
and remove rubbish 

Store tools and materials 


in proper places 


28. 


296 
30. 


31, 


32. 
Put out fires with 33. 
extinguisher 

Practice personal - 


sanitation 


34. 


Safet 


Common causes of injuries 
Guarding against slipping 
and falling 


Prevention of injuries from 
striking or being struck by 
objects 

Causes of over-exertion 
Safety measures while work- 
ing with solvents 

Safety in the use of acids 
and alkalies 

Electrical hazgzards 

Fire hazzards 


Personal hygiene 
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JOB TRAINING: What the .. Agaign. RELATED INFORMATION: What 


37. 
3h 
39-6 
40, 


42. 


45. 


46. 
47. 


the Worker Should Know . 


Types of brushes used in the 
painting and decorating 
trades 

How brushes are made 

Points to be observed in 
selecting brushes 

Care of brushes 


Types of paint rollers 
Types of air compressors 
Types of spray guns 
Ladder construction 
Types of ladders 

Safe use of Ladders 


Care of ladders 

Types of scaffold construc~ 
tion: pole or built up, out~- 
rigger, suspended, ladder 
jack 


Worker Should Be Able'to no- No. 
‘Tools’ and Equipment 
1,3 |35. 
3 36. 
Select brush for job 3 37. 
Clean and store brushes 3,6 138. 
Renova*e hardened brushes 
Clean paint rollers - 3,6 |40. 
- St - 3,6 41. 
Clean spraying equipment |3,6 }42. 
3 44, 
Set ladders in proper 3,6 }[45. 
positious for safe use 
Inspect ladders for safety; 3 46. 
Select proper materials 3,6 147. 
for scaffold construction 
Inspect ropes and lines 3 48. 


48. 
49, 
50. 


52. 
536 


54. 


57.6 
586 


59-6 
60, 


for securing scaffolds 
Tie knots and make hitches 
for securing scaffolds 


Mantle and dismantle steelj 3 50. 
or aluminum scaffolding 

3 5l. 
Spread drop cloths for 3,4, {52. 
property protection 5,6 


Apply masking liquids 
and tapes 


Devices for holding and 
securing scaffolds 


Steel and aluminum scaffolds 


Safety rules and regulations 
for use of metal scaffolds 
Materials for protecting 
surfaces while painting 


Surface Preparation 


Measure moisture content 
With moisture meter 


Prime new wood 


Fill nail holes and other 
blemishes with putty or 
other preparation 

Sand wood surfaces pre- 
paratory to painting 

Seal knots and resin 
streaks 


Effect of moisture upon 


. painted surfaces 


Painting intervals for ait 
ferent surfaces and types . 
of finishes. 

Purpose of priming 

Surface preparation for 
new wood 
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JOB TRAINING: What the Assign. RELATED INFORMATION: What 
Worker Should Be Able to Do NO. the Worker Should Know 


61. Apply caulking compound 
Where necessary 

62. Remove loose paint 62. Surface preparation for pre~ 
viously finished surfaces 

63. Clean 01d coating pre~ 
paratory to painting 

64. Burn off old paint 

65. Remove mildew a a 

66. Repair holes and cracks 4,666. Preparation of plastered 

walls for painting 
67. Apply wall primer and 


sealer 
68. Fill nail holes in walle | 4,61] 68. Preparation of wallboard 
board and plasterboard walls 


69. Apply joint tape and 
smooth joints 
70, Remove grease and dirt 4,61 70. Painting over wallpaper 
7l.e Remove loose paper 
72. Sand rough surfaces 
73. Masonry surface preparation 
74. Efflorescence saits 


“ff 


74 Neutralize alkalinity in 
concrete surfaces 

75. Tuck point joints 

76. Clean brick surfaces . . 

772 Mechanically clean metal 4,6177. Mechanical methods of metal 


surfaces surface preparation 

78. Chemically clean metal 4,6] 78, Chemical methods of metal 
surfaces surface preparation 

79. Apply rust-inhibitive 4,6} 79. Need for primers on metal 
primer surfaces 


° Mi a 4 ‘ 
80. Match colors 5 | 80. Principles of color harmony 


81. Stir paint with a paddle { 5 81. Effects of paint mixing 
. 5 82. Procedures for mixing paint 
83. Mix paint mechanically 5 83. Devices for paint mixing 
84. Interpret charts for 5 $4, Interpretation of mixing 
ingredient proportions formuias 
85. Thin for proper consis 5 85. Soivents used to thin 
tency paints 
86. Strain and filter paints j 5 86. Effects of paint straining 
when needed os 
5 87, Mixtures for applying a 
: second coat 
88. Clean mixing equipment 
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JOB TRAINING: What the. §-: Assigns” RELATED INFORMATION: What 
Worker Should Be Able ‘to -Do No. the Worker Should Know 


t 


Paint Application 


16 | 89. Brushing techniques for 
various surfaces 


90. Paint windows | 90. Painting Besucher for wine 


and strofe speed in spray - 
painting 
Flock finishing 


6 
dows 
91. Paint docrs 6° | 91. Painting sequence for doors 
92. Paint siding 4,6; 92. Painting house siding 
93. Paint insiae wails". .-[-4,6{ 93. Painting inside walls 
94, Paint acoustical sinfaces 6 | 94. Painting acoustical surfaces 
: 95. Paint masonry surface 4,5, 95. Painting masonry surface 
: 6 
Hs ae “16 96. Painting wallpaper.and wall 
: oe ie fabrics ea ae 
“3 97. Apply fir plywood sealer | 6 97. Painting fir plywood - 
oe 6 98. Application of casein, paint, 
a i oy calcemine, whitewood .. 
nH 99. Clean spray equipment 3,54 99. Spray. painting equipment . 
a: 6 controls 
A 100. Paint surfaces’ with sprayj6 ;100. Kelationships of distance 


y Finishin Wood: With Finishing Wood With shellac, Varnish, Lacquer Varnish Lac er 


wwe se vee 


1102. Basic steps to achieving a 
: fine finish 

103. Identify open arid closed |6,7{1C3. Open and closed grain woods 
grain woods 


Aye . 
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104, Bleach woods _ 104. Wood bleaches 
105. Stain surfaces with water 7 105;. Effect of stains upon en 
oil and/or spirit | stains enhancement 


£06. Advantages and disadvantages 
en a -...§£ different types of stains 
107. -Apply and remove wood 7 107. use of fillers 
filler, 
7 108. sealers for shellac, varnish, 
and Lacquer «: 
1? $109. Number of- Conta! for -satis- 
7 


factory finishes 


110; Rub and re ahailac, 110. . Rubbing “and polishing 
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i varnish, and/or cemiccnid techniques - 
3 finishes 
lll. Identify varnish dafects 111. Varnish perecte 
112. Apply paste and liquid .- ; 112. Wax finishing - 
- Wax - 


=Fe - « - 


113. Finish hardwood and soft-{7 1113. Floor finishing - 
wood floors 
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JOB TRAINING: What the Assign, RELATED INFORMATION: What 
Worker Should Be Able to Do No. the Worker Should Know 


114. Lacquer finishing 

115. Patching and repairing fur- 
niture finishes 

116. Water marks, spots and 
stains 

117. Effect of sunlight upon 
clear finishes 

118. Rot, termite, and beetle 
protection 


116. Repair marked, spotted, 
or stained finishes 


118. Apply solution for rot, 
termite and bettle 
protection 


Produce oil finish 119. 011 finishes 


The meaning of color 

Effect of surface type upon 
color 

Ostwald system of color 
identification 

Munsell system of coior 
identification, hue, value, chrec 
Types of complementary 
harmony 

Psychological effects of 
color harmony 

Filtration for color harmony 
Types of coior harmony 
Mixing and matching colors 


128. Mix colors to obtain 
other colors 


Use of color in oil 


Warm and cool colors 
Use of the color wheel 


Selection of colors for 

: room styling 

133. Effect of color upon archi-e 
tectural defects 

Light reflections of vari~ 
ous colors 

Effects of light upon 
colors 


133. Camoflauge architectural j 9 
defects with color 


135. Select colors which ap- | 

pear pleasing under dif~} 

Bog ferent lights ! 
oa 136. Select colors to be used| 9 {136. Industrial uses of color 
4 for industrial painting | 


{i 
q 
a | 
§ 
| 
# 
a | 
| 
| 
| 
| 
4 


esa we i 
\.! z 
aig aa ile Ses test 


TN Oe OTT weer 
ei) se, pt, aeagen ap  e 


i 
E | 
a 
J 

; 
= 

2 
be 4 
 t 
E | 
| 
ze of 
a 

1 
E | 
7 
# 
As 
| 
ei 
a 
x § 

a 
aa 
| 

i 
zt 
BY 


14. 


I 
3 “RELATED INFORMATION: What 


JOB TRAINING: 


What the 


Worker Should Be Able to Do 


137. 
L38. 
139. 
140. 
141. 
143. 
145. 
146. 
147. 
148. 


149. 
150. 


i5l. 
152. 


Assigns 
NO. 


the Worker Should Know 


Special Finishes 


Produce antigue glazed 
finish 

Highlight antique. finis 
Produce spatter finish 
Stipple with sponge 


.Stipple with Poets 


paper 
Strip or line surfaces 


Darken metal using live 
of sulphur 

Produce artificial 
graiaed surfaces 

Apply metal leaf to 
surface 

Produce marbleized - 
finish - 
Apply wrinkle finish 
Apply crystal and 


. crackle lacquer 


Produce a French polish 
Produce a finish Pabaie 
a stencil 


; 20 } 137. 


10 | 138. 
1o | 139. 
10 | 140. 
10 | 142. 
10 | 143. 
1,10] 144, 
10 | 145. 
lo 1146. 
10 | 147. 
+10 1148. 
10 (249, 
1o | 150. 
to 4152. 


Antique glazing 


Antique highlighting 


Spatter finishes 


Sponge stippling, mottling 


Texture paints 


Stripping and lining 


Metallic finishes 


Acid finishes on metal 


Graining 


Metal leaf gilding 
Marbleizing 


Wrinkle finishes 


Crystal and crackle finishes 


French polish 


157. 


159. 


160. 
161. 
162. 
163. 


164. 


Wall Coverings 


Remove loose or scaled 
paint 


Prepare size for 
application 

Apply size to walls 
Prepare wallpaper paste 
Estimate material 
Estimate time required 
to do the job 

Get material and sup~ 
plies in readiness for 
applying wallpaper 


12 1153. 
11 1154. 
11 1155. 
3,11] 156. 
12 1157. 
11 |158. 
112 4159. 
11 }162. 
11,22] 162. 
12 1164, 


Types of wallpaper 


Measurement standards for 


wallpaper 


Fabric and other wall 


coverings 


Tools and equipment neces- 
sary for wall papering 


Wall preparation: 


painted, 


calciminated, reson or © 
casein paints, textured, 
sandfinished, papered 


Need for sizing 


Composition of sizing 


Paste for wallpapering 


Cost estimation 


Pp 


Procedures to follow when 


applying wallpaper 
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JOS TRAINING: What the Assigne RELATED INFORMATION: What 


Worker Should Be Able to Do No. the Worker Should Know 
165. Cut paper to match 
166. Apply paste 
167, Fold and trim paper 
168. Make chalk line for | 168. Points to be observed 
starting course to keep paper straight 
169. Make butt joints 169. Types of seams 
170. Make wire edge joints 
171, Make lapped joints 
172. Apply arid smooth out 
paper 
173. Trim around casings, 
baseboard, etc. 
174. Roll seams 
175. Paper around inside and j}11 |175. Points to be observed when 
outside corners turning corners 
176. Hang borders 
177. Wallpaper care 


179. 
180. 


Estimate painting costs 
from blueprints 

List kinds and amounts 

of materials needed for 
jobs 


184. 


185. 
186. 
187. 
188. 
189. 
190. 
191. 


192. 


Review of mathematics 
Blueprint reading for the 
painter 

Techniques of estimating 
materials 


Techniques of estimating 
or costs 

F: sors in estimating over~ 

head and profit 


The painting contractor 
Formulation of plans prepara- 
tory to becoming a painting 
contractor 

Deciding factors in location 
of the business 

Equipment and tools needed 


Workers for the industry 
Manpower utilization 
insurance and other protectic 
Factors pertaining to 

credit 

The selling phase of the 
contracting business 

Records needed in the opera- 
tion of the business 
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Assignment oo oo “i” Sovering 
Sheet No. l eG kere eee _L Units 1-24. 


THE PAINT INDUSTRY 


The products produced by the paint industry are. varied and many.. 
So uniformly important dre these products that they affect all phases 
of our daily life. If we stop to analyze their importance, we find 
we do not eat, sleep, work, or travel without relying upon these 
products in some way. 


As you will see as you progress through your’ assignments, the 
painter and decorator needs to be familiar with these products and 
with the materials necessary for their application or use. 


This assignment is designed to give you an overview of the paint 
industry and provide information on opportunities for painters and 
decorators. 


Assignment: 


1. Read the reference listed below. 

2- In the block where you live, make a list of the buildings 
that need painting. If you can, find out when these 
buildings were’ painted last. List the types of finishes 
you would recommend for each building. 

3. Select a particular building to be used in subsequent: 


assignments. 
4. Answer the questions below and turn in this assignment 
_ by . 
Reference: 


A. Brushwell, painting and Decorating Encyclopedia, pp. 9=~48. 


Questions: 


prue-Palse 


Directions: The ‘following statements are either true or false. If 


the statement is true, draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F." 


T F 1. Pigment is a powdery solid which is dissolved in a 
vehicle to make paint. 


— F 2. A pigment is essential for an opaque coating. 


7, F&F 3. Extender pigments ate especially useful because of their 
covering and hiding abilities. 


| F 4. White pigments provide the basis for most shades and tints. 


yy F 5. White lead is seldom used for interior work. 


17 
tT # 6. Extender pigments are less costly than other pigments. 


tT PF 7. Colored pigments absorb a porvion of the light which falls 
wpon them, 


T F 8. Earth colors are found as natural. deposits. 


Tt F 9. Precipitation colors are the same as earth colors. 


Ke 
bz | 
~ 
© 
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Pigments obtained in the fire process are fused in a 
furnace, 


li. Rust is a formation of oxygen and water. 
12. Aluminum paint is light fast. 
Pigments influence only the color of paint. 


14. Cost seldom has any bearing on which pigments are used. 


i i i | 
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15. in general, the finer the pigment is ground, the greater 
is its hiding power. 


T F 16. The function of the binder is to cause the paint film to 
adhere to the surface. 


T F 17. Rosin produces a film that is tough, hard, and glossy. 


T F 18. Shellac is soluble in alcohol, turpentine, and lacquer 
thinner. 


T F 19. Paint makers make extensive use of turpentine in the manu- 
facture of paint. 


20. Driers continue to act all through the life of the coating. 
21. Shellac is a spirit varnish. 


22. Short-oil varnishes are recommended for fioors. 


i a 
> i? i | 


23. In applying shellac, a few heavy coats are recommended 
over many’ thin coats. 


F 24. Wiping stains are best suited for use on close-grained wood. 


T F 25. Pigment stains are recommended over dye stains because of 
their ability to bring out the satin-like quality of woods. 


T F 26. Filler is not required on close-grained woods. 


T F 27. Semi-gloss enamel contains a higher proportion of pigment 
than does gloss enamel. 


T F 28. Flint paper is made of ground quartz applied to paper with 
an adhesive. 


ae) 


29. Powdered pumice is used to rub down finishes. 
30. Castor oil in its natural state is a non-drying oil. 
31. Tung oil is quick drying. 


32. An advantage of soybean oil is its excellent color retention 


: | 
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33. Fish oil is easily recognized by its unpleasant odor. 
34. ‘Latex paint may be used on exterior masonry. ; 
35. Baked varnish surfaces have a superior hardness.. 
36. Shellac may be used directly from the can. 


37. Lacquer is,a fast drying finish. 


i i i: i | 
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a 38. An advantage of oil stain over other types of stain is 
| its non-bleeding gear enes. 
if 
| 


i 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


¥ 1. The principal ingredients of paint are the 
and the e 


E | 2. Colored materials used in paint which will dissolve are known 
B as ° 
& 


3. The covering end hiding power of a pigment is known as the 


4. An anti-corrosive pigment used extensively for iron and steel 
is ° 


G6. Linseed oil comes from the * 


7. Because of its high’ moisture resistant qualities, marine 
finishes use oil. 


| 
| | 5. Our most important metallic pigment is ° 
j 
i 
{ 
! 


8. Paint solvents are used to reduce. the of 
paint products. . 


9. Driers are known as _. iy 


10. The ratio of.oil to resin in varnish is known as the 
of the varnish. ; 


11. Varnish containing less than. gallons of oil per 
pounds of resin is known as a short+oil varnish. 


13. 


14, 


5. 


16. 


17. 


is. 
19. 


20. 


19 
The principal ingredient in lacquer is ° 


Paste filler is composed mostly of silex, linseed oil and 


Cabinet coated abrasives are sold by the and range 
in grits from to ° 


Steel wool comes in degrees of fineness from + which is 
very fine, to No. which is very coarse. 


Paint and varnish removers may be typed as either 
or . 


The paint finish which gives a high-grade, smooth, finish is 


inexpensive paints will use _ as a binder. 


A paint that uses no binding vehicle is a 
paint. 


A good bleach which dissolvés in hot water and is expensive is 


® 


Multiple-Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


1. Spirit varnishes are composed of resin and (A) gasoline 
or naptha; (B) linseed oil or turpentine; (C) alcohol; 
(D) nitrocellulose or ethyl cellulose. 


2. Four pound cut shellac means the proportions are (A) four 
galions of shellac to one gallon alcohol; (B) four 
galions alcohol to one gallon shellac; (C) one gallon 
alcohol to four pounds shellac; (D) four gallons alcohol 
to four pounds shellac. 


3. On new work, undercoats are applied (A) after the primer; 
(B) before the primer; (C) both before and after the 
primer: (D) need not be applied on new work. 


4. To slow the hardening process of plaster of Paris, it is 
reconmended that (A) turpentine; (B) Japan drier; 
(C) ethyl acetate; (D) vinegar be mixed with it. 


5 When water is used with waterproof abrasive paper, the 
abrasive (A) cuts faster; (B) cuts easier; (C) clogs 
less: (D) all of these. 


—_ 
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6. Extreme care should be. taken when using a paint remover 
as it may (a) burn the skin; (B) destroy clothing: (C) 
damage other surfaces; {D) all of these. 


7. Varnishes are typed as (A) spirit varnishes; (B) oleo- 
resinous varnishes: (C) both of these: (D) none of these, 


8. Pigments are ground finest for (A) enamel: (B) white 
lead;:-(C) latex; (D) varnish. 


9. To stain a surface that has a closed grain, one would use 
; a (A) spirit stain; (B) water stain; (C) wiping or oil 
stain; (D) varnish stain. 


Listing 


Directions: List the items calle? for in each of the following. 
Select your answers carefully. 


l. 


26 


3-6 


4. 


De 


Vehicles are composed of a combination of: 


(A) (Cc) 

(B) (D) 

The use made of extender pigments: 

(A) 0 a a 
(B) (yo 
(Cc) (F) ey ee err 
The four main groups of color pigments: 

(A) (C) 

(8) (D) 

Metals that have value as metallic pigments: 

(A) (D) 

(B) (E) 

{c) 


The advantages of pigmented wiping stains: 


(A) Bs RO ne me ee ee 


(B) _ (dD) 


6. 


The ingredients of putty in general usage: 


(A) 
(B) 
The 
(A) 
(B) 
(Cc) 


One 
che 


(A) 


(Cc) 


(D) 


desirable properties of undercoating are: 


oie. 


(D) 
(E) 
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of the most importa. parts of a repainting job is to remove 


following: 


(B) 


(c) , 
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Assignment ee Se: Covering 
Sheet No. 2 Units 25-34 


~ HEALTH AND SAFETY 


No matter who the workman is or what he does, the job should be 
done in the safest manner possible. The development of safe work 
habits should be a “must" for everyone. The painter is no exception. 
Although his occupation is not. considered as dangerous as some others, 
he must work with highly inflammable combustible, and poisonous 
materials. If proper precattions are not taken, he may be in constant 
danger of falling or having objects to fall upon him. Poison may 
enter his body through his mouth, his nose, er even through his skin, 
causing extreme discomfort or possible death. 


This is in no way presented to discourage you in your chosen 
occupation. It is given,e however, aS a reminder of some of the health 
rat Safety precautions that are imperative for a continuously success- 
ful career. 


You will find, in this assignm2nt, information relative to person- 
al health and safety and the importance of safeguarding the lives of 
your co-workers. Study the assignment carefully--"The life you save 
may be your own.” 


Assignmer.t: 


1. Read the reference given below. 

2. On page /1 of your reference you will find examples of 
some knots and hitches frequently found wherever ropes 
and lines are used. Practice each of these until you are 
thoroughly familiar with it. Ask your employer to show 
you any other knots or hitches he considers essential. 

3. Answer the questions below and turn in this assignment 


by _ 
Re ference: 
A. Brushwell, Painting and Decorating Encyclopedia, pp. 229-232. 
Questions: 
True-False 


Directions: The following statements are either true or false. If 
the statement is true; draw a circle around the letter "T." If it is 
false, draw a circle around the letter "F.“ 


_  ¥ 7 *F 1. About 25 per cent cf ail painting injuries are the resuit 
# Of falls from elevations. 


T F 2. Most falls from elevations occur as a result of inferior 
ropes or lines. 


+ SEAIRIATI oe 


T F 4, 
T F 4, 
T F 5 
T F 6. 
T F 7 
T F 8. 
T F 9, 
T F 10. 
T F ll. 
T F 12. 
T F 13. 
T F 14, 
T F 15. 
T F 16. 
T F 17. 
T F 18. 
T F 19. 
T F 20. 
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Lf the inner yarns Of a xope are bright, clear, and unspot~ 
ted, there is an indication that the rote has had excessive 
wear and shonid be replaced. 


For scaffolding, the fibers of a rope should be dry and 
RE ee ang difficult to bend with the hand. 


ese: or four broken wires in a feot of wire rope 3S consi- 
dered too many for safety. _* 


About 50 per cent of painting injuries result from slips 
and falls on the same level. 


Uneven walkways an@d working surfaces are the most frequent 
causes of slips. and False <A 


About 25 per cent of all patting injuries are caused by 
painters striking objects or being struck by objects. 


Over-exertion causes approximateivy 15 per cent of painting | 
injuries. 
Care should be taken to open windows with the hands oniy. 


Persons with liver, heart or other ilinesses are very 
sucept.ble to exposure to solvents. 


Heavy drinkers are not particularly affected by exposure 
to solvents. 


Grinding wheels may Produce a spark sufficient enough to 
ignite solvent vapor fumes, 


If there is no fire or source cf ignition within the 
immediate vicinity of the solvent, one may be guaranteed 
of safety from fire. 


When cleaning electric outlets with solvents, use steel 
wool because of its grounding qualities. 


About the only safe solvent to use in a place with inade- 
quate ventilization is benzol. 


Never throw down a solvent~saturated rag; it should be 
Placed in a pocket of the uniform until it can be discarded 
into a metal container. 


It is advisable to treat all exterior paint as if it 
contained lead, «unless the label specifically states 
otherwise. : 

Zine is non-poisonous. 


It is advisable to thoroughly flush with solvent when 
cleaning paint from the skin. 
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2i. The Painter snould: aie @& Littlhe water and milk as possib 
possible. . 


22. Overall pants should not have offs. 


Completion 


baa Directions: Fill in the blank{s} in yvach statement with the word({s) 
ge required to complete the sentence correctly. 


She innex fibers cf rope used for scaffoldi g should be Inspected 
by the rope in several places. 


Se ae eS ee 


Around sandblasting, . 


rope should be used. 


Where there is exposure to cneeecat washing SOLUtioOnNS » 
rope shovid be used Fs, 


4 


aso as solvent may act as skin irritants py removing the 
from the skin and leaving it 


open to. infections. 

Selvent vapors. are and _. . than air. 
Soivent should be kept in ___ OF Cans with 

openings « Bots 2 


When burning off paint containing lead, one should wear a 


o 


When. acidcor alkali comes in contact with the skin, it should be 


washed with OF a .... oe 
Solution 
Before: sigceing to work, a: - | should 
be appited te the skin. 
‘Underciothes should he changed at least _. 73S S 
and overalis at least ume 2 


Multiple-Choice 


= Directions: In the space at the. left of each statement, write the 
- letter of the item which will provide the correct answer ‘to complete 
% the statement. 


i. A good workwan {A} never spilis solvent; (B} may spiil 
solvent but wipes it up immediately; {C} eails an appren~ 
tice to clean up solvent he spills; (8) does not use 
Solvent in the first place. 
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ween © When mixing adid and water; pour (A) the water into the acid 


(B) the acid into the water; {¢} both at the same time; 
(D) none of these. 


wou oe OXAalic acid is especiaily harmful to {A} hands; (B) tools; 
ag 


a 
(C) brushes: (D} nasal passages. 


nau, “2s The best possible way to be safe from injury from electricit 


is te (A) turn off the lights; (8) don‘t use its; (C) cut it 
off from its source: (D) wear rubber soled shoes. 


S. When through with wiping cloths, they should be {A} placed 
im @ Closed metal container; (B} placed in a pot of water 
(C} burned: (DB) any of these. 


2 es 
Bisting 


Directions: List the items called for in each of the following. Select 
your anewers carefully. 


i 
1s Oo 


Four main causes of injury: m 
tA} Ca 
{R} 
COP sn 
(0) 


Causes of injuries resulting from workmen striking or being struck 
by objects or structures: 

{A} 

) nee ee 
(CS) 

{D} 

Signs of excessive exposure to soivent vapor: 

(A) (c) a 
(B} (D) een een 
Forms by which lead poison may be taken into the body: 

(Ay eee (c) eee ees 
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: ; 5. ‘Mettiods by which lead poison may enter the body: 

4 a) | (c) 

, (B) 

: 6. Three essential items for protecting the body when using acids for 


cleaning, surface preparation, degreasing metal, etc., 


(A) _.- _ (Cc) 
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Assignment _ Covering 
Sheet No. 3 . Units 35-52 


TOOLS AND EQUIPMENT 


In order for the painter or decorator to do good work he must have 
“adequate tools and equipment. He must also know how to select, care 
for, and use these items in order to provide reliahle service without 
undue expense and trouble. 


Certain items, such aS Paint applicators, have a direct bearing 
upon the job. Others, such as scaffolds, may improve the painter's 
efficiency but have a more indirect relationship. It is important, 
however, that the painter or decorator be aware of the factors necessar* 
to maintain an adequate supply of tools and equipment along with their 
relationship to the health and safety of the user. 


In this assignment you will become aware of some of the more impor‘ 
ant considerations to be followed in selecting, caring for, and using 


various types of paint applicators, ladders, scaffolds and miscellaneous 
tools and equipment. 


Assignment: 


lL. Read the reference listed below. 

2. Select the building in need of paint from Assignment 
Sheet 1. Prepare a list of all the tools and equipment 
you would recommend in order to do an adequate paint job. 

3. Using No. 8 or 3 wire, make a hook as shown in illustration 
B-33, Page 62 of Reference "A". 

4. After completing assignments 1, 2+ and 3s answer the ques~ 
tions below and turn in this assignment by e 


References: 


: A. Brushwell, Paintine and Decorating Encyclopedia, pp. 49-74 
Questions: 

| True=False 

Directions: The following statements are either true or false. If the 


statement is true, draw a circle around the letter "fT. If it is false. 
AQraw a circle around the letter “F". 


T F 1. The initial cost of good brushes is greater than brushes of 
inferior quality. 


fT F 2. Horse hair makes the best quality brushes for general paintii 


T F 3. Hog bristles have a flag end. 


4, 


12. 


14. 


15 


16-6 


17. 


13. 


19. 
20. 


21. 
22. 
23. 


Nylon bristle has about three times the wearing power as hog 
bristle. 


Nyion bristle tends to soften in shellac thinned in ethyl 
alcohol. 


Nyion bristle cannot be used satisfactorily with water paint 


The bristle in camel hair brushes comes from North African 
camels. . 


The bristles in a good brush should all be of the same length 
Sashtoois are used to clean old putty form window frames. 


A stippling brush does not have a handle like general purpos . 
Paint brushes. 


The chisel shape of a brush helps provide smoother flow and 
prevent lap marks. 


Semi~oval brushes should never be used for fine enameling. 


. Before it is used, a new nylon brush should be soaked for at 


least 12 hours in the thinner of the material in which it . 
will be used. 


Brushes that have been used in calcimine, whitewash or. paete 
should be stored in water when not in use. 


It is recommended that after the brush has been dipped in 
the paint, the surplus be removed by wiping across the edge 
£ the container. — 


Almost all types of protective coatings can be applied faster 
with spray equipment than with brush or roller. 


A suction feed spray gun is recommended for spraying neaey 
paints ° 


A bleeder type spray gun will nct pass air until the trigger 
is pulled. 


Ladder rungs should be made of red oaks hard maples or walnut 


Magnesium and aluminum ladders weigh less than wood ladders 
of the same size. 


A trestle ladder is not adjustable to length. 
Ladders should not be painted. 


Load carrying capacity for aluminum is less than for steel. 
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T F 24. The term ridge hook and & roof hook have the same meaning. 


ty 
| 


25- A steel scaffold is reusable. 
T F 26. A canvas drop cloth should not be laundered. 


Completion 


Directions:Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


lL. Solidity in paint brushes is obtained by using more 
than ere ee 


2. Brushes used for the application of paint and stain to large sur- 


faces are flat and range in widths from to inches. 
3. A brush which is beveled on both sides is said to have a 

edge. 
4. Calcimine brushes vary in width from tos C__sirnches. 


5. Brushes which have been used for applying shellac or spirit stain 
should be cleaned in ° 


6. Brushes used for applying calcimine or casein paint should be 
cleaned with . 


7. A ladder at an angle of degrees or more should be lashed 
at the top. 


8. A ladder, with a safety factor of 4, made to support a live load 
Of 200 pounds should not break under loads up to pounds. 


9. The space from the foot of the ladder to the vertical wall should 
be the length of the ladder. 


10. Ropes supporting scaffolds should have a safety factor of at least 


ll. Sisal repe is shout per cent as stong aS Manila rope. 


12. A device used to chack the moisture content on the surfaces of 
wood or masonry is called an 


13. ee divided end of a hog bristle brush is known as the 
end 


14. The part of the brush that holds the bristles to the handle is the 


15. Inactive brushes should either be stored in a container of 
e Or ina 


when stored dry. 
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TORE FETE fy Malee wares eyes . 


Multiple=choice 


Directions: In the space at the left of each statement, write the letter 


of the item which will provide the correct answer to complete the state- 


ment. 


ie 


Brushes should be obtained which have gristles (A) set in 


. chemically inert cement: (B) set in rubber; (C) vulcanized; 


“""(D} any of these. 


3 


4. 


8. 


Dusting brushes have (A) soft bristles; (B) stiff bristles; 
(Cc) fibre bristles: (D) the same type bristles as regular 
Paint brushes. 


A brush clogge’ with cld ‘paint where the butt ends of bristic 
gointo the ferrule *7 s1id to be (A) butted: (B) heeled up; 
(C)fish tailed; (3) |. .wmed. 


Brushes that are to be stored should be washed with (A) 
alcohol; (8) linseed oil; (c\} gasoline: (D) soap and water. 


When too wide a brush is used on narrow surfaces, it is likel 
to become (A) beetled; (B) heeled up; (C) fish tailed; (D) 
gummed. 


Lumber used in the construction of scaffolds should be of a 
strength equal to (A) clear white pine; (B) No. 2 red oak; 


.(C) No. 1 common Douglas fir; (D) No. 1 select maple. 


An outrigger scaffold is supported by (A) vertical poles fror 
the ground; (B) ladder jacks; (C) overhead ropes or cables; 
(D) tnrustouts from or through a wall. 


Excessive pressure while using a brush will result in a (A) 
‘fish tail; (B‘' plow: (C) heel: (D) comb. 


Listing 


Directions: List the items called for in each of the following. Select 
your answers carefully. 


1. Properties possessed by a good brush: 


(D) 
(E) 


2. The two principal types of air compressors: 


(A) 


(B) 
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3. The two principal types of spray guns: 


(A) (B) 


reareerar aa) Parner) = 


4. The main advantages of steel scaffolding: 
(A) 
(B) 
(Cc) 
(D) 


§. Four specially prepared materials for masking: 
(A) (C) 
(B) (D) 
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‘To produce. a successful paiit job, the surface must be properly 
prepared. Different surfaces need different preparations. The painter 
must study the surface and plan the treatment necessary for proper 
adhesion of the paint. Improper adnesion, especially of the first coat, 
will result in scaling, cracking, or. other subsequent imperfections. 


Although there may be cheaper methods of doing a paint job, the 
Painter should never risk his reputation by haphazard methods. If he 
must compete against inferior procedures, it is better he lose the job 
than to risk his good name by producing inferior work. 


In this assignment you will become familiar with the proper pre~ 
- parat n of new_and old surfaces of walls, wood, concrete, and metal. 
Also you will learn pertinent facts relating to the proper relation of 
paints for various surfaces. 


Assiqnment: 


ry} 
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1. Read the references listed below. 

2. For the building selected in Assignment 3 of Assignment 
Sheet 2, prepare a scheduke of things that should be done 
to properly prepare the surfaces to be painted. In one 
column on a Plece of paper list the things you would do. 
In the opposite column list the tools and equipment you 
would need for each operation. 

3- After completing 1 and"2, answer the Questions below and 
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Assignment ore “ _ Covering 
Sheet No. 4 Units 54-79 
: | -”*- SURFACE PREPARATION 
tuzn in this assignment by e 

Reference; 

A. Brushwell, Painting and Decorating Encyclopedia, Ep. 75-93 
Questions: 
: True-Faise 


E |: Direetions:tThe following statements are either tuue or f&l@e. If the 
\ ‘statement is true, draw a circle around the letter "T"° If it is false, 
draw a circle around the letter "F". 


T F 1. A successful paint job cannot be done without proper surface 


preparation. 
“ 
T F 2. When sanding with 2/0 or 3/0 sandpaper, sand with a rotary 
; motion. 
When filling nail holes with putty, leave the surface slightl 
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Paste filler should be used on maple, gum, and fir. 


Surfaces should be slightly moistened for cood paint ad~ 
hesion. 


Nail holes should be filled with putty before applying the 
prime coat. 


It is not safe to apply paint over varnish. 
Chalking of paint is a normal weathering process. 


Paint burning should be done on days in which there is a 
strong breeze. 


Casein and emulsion type paints should never be applied 
over moist surfaces. 


Unless the defects are large, paint can adequately hide 
them without prior preparation. 
t 


Caulkingcompound is used to fill cracks around bathtubs 
where moisture crumbl2s the plaster. 


Large cracks should be undercut and deepened until firm 
plaster is reached. 


All patched areas should be spot primed before painting. 


Walls should be patched before they are washed preparatory 
to painting. 


Special paints called calcicoaters are used to cover cal- 
cimine treated plaster walls. 


Latex-base paint cannot be satisfactcerily applied over 
wallpaper. 


Wallpaper cleaner should be used to clean wallpaper before 
painting. 


Concrete surfaces are painted for decorative purposes only. 
No matter how much concrete has cured there is always 
active alkali.on the surface which causes deterioration of 
paint. 


Neutralizer is not necessary when painting concrete sure 
faces with latex-base paint. 


When rust is painted over without first removing it, the 
rusting continues. 
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Abrasion cleaning of metal is an adequate method of clean- 
ing oil and grease fre.: metal. 


Weathered galvanized iron holds paint better than new gai~ 
vanized iron. : 


Rust inhibiting pigments should not be used on articles 
handied by small children. 


The oxide surface of aluminum should be Temoved before 
painting. 


Dark colored pigments, in general, have a high oil ab- 
sorption. 


Four or five years is considered the normal period that a 
coating of outside white will remain durable. . 


Repainting at intervals less than three vanes: a ce 
considered inadvisable, . ot 


In humid climates, harder types of paint are. usually more 
durable than softex typese . - 


In general, present day paints are not aS durable as those 
manufactured fifty years ago. 


The majority of the outside light cclored paints are self~ 
cleaning. 


House paint cannot be satisfactorily used on anything but 
wood. 


House paint should not be used on garden furniture. 


Natural finishes, in generale are not as durable as good 
Quality house paint. 


Paint wear is most Pronounced on northern exposures. 


Controlled penetration primers seal the pores and prevent 
moisture from entering.-: 


Sheilac may be satisfactorily used as a coating for floors 
and stair treads and risers. 


Flat enamels are more mar~resistant than Br 088 or semi= 
gloss enamels. 


Lacquers must be spray applied. 


Aluminum paint on sheet metal heating ducts tend to re- 
flect out of the duct and cause heat loss. 


35 


Completion 


Directions: Fill in the blank(s) in each scatement with the word(s) 
required to complete the sentence correctly. 


l. A continuous surface is necessary in crder to obtain a 
paint film. 


ee ae. 


2. 0 obtain proper adhesion of paint over varnish an 


should be added to the to soften the varnish. 
3. When removing paint, a _ should be worn to 


prevent inhaling dust. 


4. Dry mold may be removed by washing with a solution of 


5. Before oil paint is applied to new plaster, the plaster should 
be and ‘ 


6. Cracks and crevices in walls should be filled with 
or 


before painting. 


7. Alkalinity in concrete may be removed by washing with a 
solution of 
dissolved in _-_-: : 


8. Concrete and cinder block surfaces that are too porous to be 
sealed with paint may be filled by applying a grout coat of 


9. Concrete etchirg is done by applying a solution of 
and _ 


10. Fireplace surfaces that do not clean properly may be freshened 
up by applying a solution Of equal parts of 
and __ with 
_ added. 


ll. If wnite is painted over dark colors it will usually 


12. In ary climates the paints are generally more 
durable. 


13. TO give concrete floors opaque coatings, 
floor enamels are considered best. 


14. Reflectivity of paint is in relation to color or light and 


15. Paint represents % Of the cost of a job and not over 
% of the total cost of restoration. 


36 


Multiple~Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


1. Puttying of cracks, nail holes, and other: defects should 
be done (A) after priming; ees priming; (Cc) before 
Sanding; (D) after painting. 


- : 
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2. The most common reason paint chips or scales is (A) it is 
too elastic; (B) it becomes har@ and brittle: (C) it was 
applied over moisture; (D} too much stain was in the wood. 


eee aT a ao io 
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moisture behind the film is (A) blistering: (B) cracking; 
(C) extra fine cracking; (D) allegatoring. 


* = ____ 4. «=o paint walls on which the wallpaper and size have been 
| removed (A) no special preparation is necessary; (B) a coat 
Of paste filler should be applied; (C) sized and primer= 
% sealed should be used; (D) they should be washed with 
muriatic acid. > , 


E 5. Brick surfaces which are in poor condition because of 

Zz excessive salting should be washeG with a solution of 

7 (A) sulphuric acid and vinegar: {B) vinegar and water; - 

= (C) muriatic acid and water; (D) inutiatic acid and vinegar. 


| ____ 6, + ‘When mixing acid and water, pour (A) the acid slowly into 
- the water; (B} the acid quickly into the water; (C) the 
water sSlowiy into the acid; (D) the water rapidly into 
the acid. 


-7. Mildew may be removed with a solution of (A) zinc oxide; 
{B) copper chloride: (C) Phos mncete acid: (D) trisodium 
phosphate. ; 


, 8. Before painting galvanized metal which has been exposed to 
pi weather as much as six months (A) wash it with aluminum 


Zz oxide; (B) scrape or brush until shiny; (C) apply a coat 


. ; 3. The type of paint film defect which is caused. by excessive. 
of asphalt: (D) no special preparation is necessary, 


Listing 


Select your answers carefully. 
1. Four types of paint suitable for masonry surfaces: 
(a) | 
(B) 


ES Directions: List the items called for in each of the following 
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2. The first coat used for galvanized metal should contain any one 
Of four rustinhibitive primers. They are: 


(A) (c) 
(B) (D) 


3. The two types of natural finishes may be classified by their 
method of coating: 


(A) (B) 


: v 4. The type or colors of paint which will provide maximum 
ta reflective properties are: 


(A) (c) 
(B) 


5. Primers recommended for use by painters on most metal finishes 
are: 


(c) 
(B) (D) 


a ee ee 


eee en ne eee ee 


een tahiicataereeset ig test c 
ee ree ee 


. | 
ei 
BF 
4 ' 


38 


Assignment Covering 
Sheet No. 5 : ao . Units 80-87 


PAINT MIXING 


The mysteries and secret formulas for mixing paints which the 
apprentice of days gone by had to learn are now considered technical 
information. The basic white pigment, drying oils, and thinnexs are 
only a portion of what you will be able to learn concerning the 
formulation of paints for specific uses. 


A customer who has received high quality, painting service from 
a paint contractor will be sure that his contractor is a tachnician 
of his trade. Today the manufactures have furnished us with the 
best products their research money could develop. The customer of 
today deserves and expects to employ a painting contractor who does 
know all of the technical knowledge necessary to obtain maximum 
utility from his products. 


In this assignment you will learn technical information concern- 
ing paint in ready-to-use paste and semi-paste forms, oils, driers, 
thinners and colors-in-oils. Yow will also learn how to use formula 
tables manufactures furnish, which adapt their paints to nearly 
every specific Situation you may need. 


Assignment: 


1. Read the reference given below. 

2. With the knowledge you presently have before reading 
this assignment, make a three column chart and list in 
the left hand column the various types of surfaces on 
a house which are to be painted. These types of sur- 
faces might include an outside porch with a section with a 
new repaired section stone foundation, outside white walls, 
colored window trim, painted eve trough with a new repaired 
section, wood shingle roof with repaired section, and 
brick chimney. In the middle column list your present 
method of painting these various areas. After completing 
No. 3 below, complete the yight hand column with the 
benefit of the technical information obtained in this 
assignment. 

3. After completing 1 and 2 as directed, answer the questions 
below and turn in this assignment by 


References; 


A. Brushwell, Painting and Decorating Encyclopedia, 


PP ° 95-102 ° 


Questions: 
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Trub=Fiise 


Directions: The following statements are either true or false. If the 
statement is true, draw a circle around the letter "TT." If it is false, 
draw a circle around the letter "F." 


T F 4.1. Proper balance within paint between Pigments in relationship 
‘to other ingrecients is necessary to maintain durability. 


T F 2. The amount of pigment present in a paint just slightly 
affects the intensity of its color. 


T F 3. A thorough mixing job can most likely be obtained by paddle 
stirring the bottom and corners of a can. 


T F 4 A little stirring and pouring of the paint back and forth 
between two cans is usually adequate preparation before 
sd using. 


T F 5+ Brushing qualities are hampered by straining newly mixed 
Paints e 


T F 6. Medium speed stirring and pausing for the disappearance of 
bubbles is adequate preparation before applying clear 
finishes. 


T -F 7. The manufacturers of paints and varnishes world not feel 
responsible if the directions on the can label were not 
followed. 


T F 8. O11 must be added to regular paint when used as a first 
coat due to absorption by the wood. 


, -F 9. If a thick skin needed to be removed from a stored can of 
enamel, you most likely would need to thin the enamel. 


T F 10. A conSiderable amount of thinner should be added to oil- 
based flat finish paints. 


T F di. Porch enamel most likely has had raw linseed oil mixed with 
its pigments. 


T F 12. «tis advantageous to prime the back of new siding before 
it is put in place. ; 

T F 13. Red lead paint is used to test for “bleeding” on stained 
shingles. 


T F 14. Stained interior woodwork which is to be painted will likely 
show evidence of maple stain bleeding th.ough more so than 
walnut stain. 


T F 15. When a prepared enamel is to be used, a three-coat prime 
covering should always be used on new wood. 
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T F 16. While repainting interior plaster to a sharp stipple 
finish, paint shoyld bemixed at the ratio of 1 1/2 

galions of flatting oi1 to each 100 poundsof white 

B | lead. ; 


ee oy 


Tv F 17. The prime coat to be used on unpainted wood floors 
should always contain more oil than is required for 
for a second coat. 


we me eee 


"  F 18. Tongue and. groove edges of boards on porch floors need 
not be primed since they are not exposed to the weather. 


{ 
| 
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T PF 19. One tube of colors-in~oil for exterior colors is 
equal to 1/4 pint. 


T F 20. For formulas for interior colors, one liquid ounce 
equals 1/2 pint. 


Completion . 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. The two forms in which house paint is now furnished to the 
Painting trade are and 


2. Paints may be tinted to the desired shade by adding 


3. The kind of paint which usually should not be used immediately 


5 after agitating is é 
| 4. Pigment irregularities in the finished job can be avoided by 
t . 
. | 5. Paint which has been excessively thinned will not. 
B , or the surface. 


6. The proper thinner for shellac is 
or ; 


* 7. A special thinner is required for most _ 
E type floor enamels. 


8. TO mix the powdered casein paint, the direction should be from 
to ° 


9. For exterior ‘use gloss paint is made by mixing white lead with 


10. Colors-in-oil are made from two materials: 
and = . 
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Multiple-Choi.ce 
Directions: In the space at the left of each statement, write the 


letter of the item which will provide the correct answer to complete 
the statement. 


; —__.. il. While repainting asbestos cement shingles with a flat coat, 
; the number of gallons of lead mixing 011 which should be 
used per 100 pounds of white lead would be (A) 3 V4; 

(B) 1: (C) 21/2: (D) 4 to 5. 


2. When repainting concrete with an oil base paint, the area 
. per gallon for priming should cover the following number 
of square feet (A) 200; (B) 300: (Cc) 400: (D) 500, 


3. The prime coat formula to be used for three-coat work on 
wallboard should be (A) 25d: (B) 17dz (Cc) 22d: (D) 14d. 


4. The number of months concrete floors must age before a 
zinc sulfate solution is’ not required when painting is 
(A) 6; (B) 8: (Cc) 10; (D) 12. 

5. Before painting exterior galvanized steel, surfaces should 
weather (A) 6 months; (B) 8 months; (C) 10 months; (D) 12 
months. 


6. The venetian red content of “Ashes of Rose" is (A) 1 oZe; 
(B) 3 oz.:. (C) 5 Oze:r (D) 6 oz, 


7. The trim color “Seal Brown" contains how much white lead 


(A) a lot: (B) 1 pint: (C) 3/4 pint: (D) none; (E) painters 
1/2 measure. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. List the Dutch Boy ingredients used in the formula for a black, 
second coat, exterior metal paint using paste red lead. 


(A) 
(B) 
(Cc) 
(D) 
(E) 
(F) 


a . = ph 
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Assignaent Ss Covering 
Sneet No. 6 | Units 89-101 


PAINT APPLICATION 


Paint application and surface preparation are so closely related 
that th.” are almost inseparable. If the surface is properly prepared 
but the ~-sint is not applied properly, an inferior job will result. 


Different types of paints require, in many instances, slightly 
different methods of application. Even different surfaces may require 
different methods for applying the same or similar types of surface 
coverings. Some surfaces may be satisfactorily painted by brush only 
while others lend themselves more readily to spray painting. 


This assignment is concerned with procedures and practices which 
should be observed when applying paint and related surface coverings. 
Also included is information pertaining to types Of aurfaces as they 
relate to paint application. 


Assignment: 


1. Read the reference given below. 

2. Using the building you chose for Assignment 2 of Assignment Sheet 
3, prepare a schedule you would follow for painting. Show what 
parts you would paint first, second, etc., and indicate all 
materials you would use in each step. 

36 After completing 1 and 2, answer the questions below and turn 
in this assignment by ° 


Re ference: 
A. Brushwell, Painting and Decorating Encyclopedia, pp. 103-132. 
Questions: 
True-Faise 


Directions: The following statements are either true or false. If the 
statement is true, draw a circle around the letter "TT." If it is false, 
draw a circle around the letter “F." 


T F 1. Spray painting is neyer as satisfactory as brush painting. 


T F 2. ‘the thickness ang smoothness of a coat Of paint can be gov- 
- erned largely by the amount of eon carried in the brush 
during application. 


T F 3. Brushes with bristles all the same length will carry more 


Paint.than those with bristles with varied lengths. 


TF 4... When applying house paint, one should daub in spots and 
immediately spread using long strokes. 


T F 5. The oval brush is often preferred for use on small mouldings. 
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When painting a room with a brush, the ceiling should be 
painted after the walls have been painted. 


When painting a wall; apply paint evenly with a well-filled_ 
brush, first brushing horizontally, then brush with light 
vertical strokes. 


Enamel and varnish should be brushed with long even strokes. 
Shellac should be applied with a soft varnish brush. 


Shellac should be brushed well, making sure the last brushfu! 
of shellac is brushed well into the preceding application. 


It is considered advisable to use Slightly curved strokes 
when applying casein paint to ceilings. 


Casein paint should be brushed out more thoroughly than 
oil paint. 


Sponge rubber paint rollers prove satisfactory for applying 
water-base texture paints, but are not satisfactory for 
applying oil-base paints. . 


When a tray is used with a paint roller, mix only as much 
Paint as needed te sufficiently fili the tray, mixing it as 
needed. 


When painting a room with a roller, the ceiling should be 
painted first. 


When painting with a roller, use a back and forth motion, 
changing direction as desired, but lifting the roller when 
changing direction. 


A right-handed worker usually starts painting a wall in the 
upper left-hand corner. 


When Painting a wall with a roller, the first loaded stroke 
Should be upward. 


The painting characteristics of softwoods depends primarily 
upon the amount and distribution of summerwood. 


Paint is more likely to come loose from the summerwood than 
from the springwood. 


The best hardwoods for painting are those with pores such as 
found in walnut. 


The oils found in cypress and some cedars delay the drying 
of paints and shorten the life of the coatings. 
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T F 23. Paints containing zinc oxide are most durable when applied 
to woods such as eastern white pine, sugar pine, and western 
white pine. 


4 fT F 24, Woods such as ash, chestnut, elm, and hickory require wood 
— filler before being painted or enameled. 


T F 25. It is considered good practice to allow wood to weather for 
a few weeks before being painted. 


. T F 26. Ifa paint coating cracks or peels it can be reasonably aSe 
| sumed that the paint was of inferior quality. 


f F 27. When painting exterior surfaces it is usually best to paint 
the highest places first. 


T F 28. It is inadvisable to paint shingle roofs. 

T F 29. Enamel is more difficult to apply than wall paints. 

T F 30. A glue size should be applied to new plaster walls before 
applying oil paint. 


T F 31. Oil-type primers cannot be used aaa under water- 

, thinned paints. ,  & 

Po T F 32. The refinishing of acoustical surfaces requires that the pair 
7 be thinned to a lower viscosity than normal and applied in 

a thin coat. 


T F 33. Iron and steel ee do not require a prime coat. 


g T F 34. When filling the pores of wood with filler, surplus filler 
should be removed by wiping with the graine 


T F 35. New porch flooring should be primed on all surfaces before 
being laid. ; 


T F 36. Calcimine should not be applied over old calcimine. 


T F 37. In general, any material that can be applied with a brush 
can be applied with a spray gun. 


| T F 38. Heavier coatings can be applied by spray gun when the 
finishing material is heated. 


| N T F 39. The edges of object: should be sprayed after other surfaces 
Jd have been sprayed. 


T F 40. When cleaning out small holes in equia tips, one should use 
a firm object such as a piece of wire or a nail. 


T F 4. Spray painting involves hazards from explosion and fire. 
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Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


l. It is advisable to dip the brush into the paint not more than 
of the length of the bristles. 


2. For applying oil paint to exterior surfaces, a flat brush 


to inches wide with inch bristles is generally 
recommended. 
3. For painting trim, a flat brush to 
inches wide is recommended. 
: 4. The professional type Paint roller is usually inches in 
bo length and the type used by amateurs is inches in length. 


5. Paints last longer on well seasoned lumber with a moisture content 
Of between and per cent. 


6. Discoloration an@ oil absorption can be prevented by applying 


Or spirit over knots before 
painting. 


7. Blue stain in sapwood is caused by ° 


to prevent staining the Paint finish. 


9. For painting windows, a brush - or inches wide 
is needed. 
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10. When painting from a ladder, one should never gO higher than the 
rung from the top. 


ll. Painting should not be done in temperatures be low 
degrees F. 


12. Surfaces to be enameled or varnished should be wiped only with a 
specially prepared rage 


13. Spackled areas should be touched up with or 
before applying the second coat of paint. 


14. The priming coat applied to ceilings and walls should be sanded 
to remove the . 


15. Enamel should be strained through a very fine mesh Screen or a 


16. Wicker furniture can be painted Quickly with a 


B | 17. The presence of water, alkali, salts, and hydrated lime on new 


| 

| Pi 8. Copper which comes in contact with wood should be 
| 

| Plaster may cause a chemical reaction with paint called 
| 

| 


| 
: # 


panne a NTs Le na to 
we eet a oe eae - 


eee’ = 


19. 


20. 
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Extreme alkaline conditions in new plaster may be neutralized by 
applying a solution of 
dissolved in water. . mn aks 


A semi-gloss finish may be obtained on masonry py adding a small 
amount of to the paint used for the 
finish coat. a 


Concrete basement floors should age for 
Prior tO Ddainting. 


To aid in preventing the fir plywood grain from showing through 
and hair line checking Of paint, it is recommended that a primer- 
Sealer coat of be applied. 


When uSing a spray gun, a pattern six and eight inches wide when 
the gun is held to inches from the surface 
is about right for most work. 


Extension cords for electrically driven air compressors should be 
No. ___ wire up to 25 feet in length and No. wire for 


length 50 feet or over. 


Multiple-Choice 


Directions: In the space at the left of each statement, write the letter 
Of the item which will provide the correct answer to complete the 
statement. 


1. Mohair rollers are designed for applying (A) heavy- 
bodied enamels; (B) varnish; (C) wash coat shellac; (pb) 
light-bod@ied water paints. 


2. To prevent rollers from drying during short intermissions of 
non-use, they should be (A) wrapped in brown paper; (B) 
wrapped in newspaper; (C) wrapped in aluminum foil: (bp) 
wrapped in cheese cloth. 


3. Blistering and peeling of paint is causedby (A) applying too 
heavy a coat of primer; (B) not applying a primer: (C) too 
. much alkali in the wood ; (DB) expansion of air and water in 
the wood. 


4. ‘On new wood, the most impo¢gtant paint coat is the (A) priming 
coat; (B) sealing coat; (C) second coat: (D) finish coat. 


5.-Shingles treated with creosote stain cannot be satisfactorily 
Painted with light-colored pains because (A) the paint won't 
Stick; (B) a chemical reaction will cause the wood to rot; 
(C) the creosote will bleed through? (D) a chemical reaction 
will cause injury to the painter. 


6. When applying enamel, start each succeeding strip of painted 
surface (A) where the last one left off; (B). on bare surface 
a few inches from last and work into previously. painted work; 
‘(C) a few inches inside previously Painted surface and work 
out taking in more surface each time; (D) the same as apply- 
ing house paint. 


Directions: List the items called for in each of the following. Select 
your answers carefully. 


l. 
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7. New dry plaster which is in good condition and is to be 
coated with water paint. should be first given a coat of 
(A) glue sizé; (B) suitable water soluble primer; (C) sealer; 
(D) thinned material of the same type to be applied later. 


~J 


8. A fresh Portland cement paint coating should be kept moist 
for at least (A) 12 hours; (B) 24 hours; (C) 48 hours; (D) 
56 hours. 

9. When spraying with a gun, the spray strokes should (A) over-~ 
lap about one-half; (B) overlap about one-third; (C) overlap 
about three-fourths; (D) not overlap but just meet. 


Listing 


The principal tools used in applying paint: 

(A) (B) (c) 

Possible causes of brush marks in paints, enamels, and varnish: 
(A) 

(B) 

(c) 

(D) 


Things to be done to protect Occupied property while painting: 
(A) 
(B) 


(C) 
(D) 
(E) 
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Procedure 


Directions: The following list contains parts to be painted. Indicate 
the proper sequence to follow when painting the following areas by 
placing l, 24.32. etc. in the appropriate blank. 


A. A’ Window 
eash verticals 


frame and sills. 


mullions 
B. A Door 


moulded edges of the panels 


vertical side boards 


sash horizontals 


frame verticals 


panels 


horizontal crossboards 
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Assignment Covering 
Sheet No. 7 . Units 102-119 


FINISHING WOOD WITH SHELLAC, VARNISH, AND LACQUER 


It must be remembered that the painter and decorator is called 
upon to suggest, apply, and repair surfaces with finishes other 
than paint. For this reason he must be familar witn the various 
other transparent and opaque finishes. He must be aware of the 
characteristics of different words and the preparetion necessary 
preceding the application of a finish. 


The Painter and decorator may also be called upon to repair finished 
and unfinished surfaces of woodwork, furniture, floors, etc. 
Certain relatively simple procedures may be followed to cbtain 
Satisfactory results. 


In this assignment, you will have an opportunity to increase your 
knowledge of finishes and finishing materials, other than paint 
and enamel. Study your assignment well, for it is very difficult 
to hide mistakes while using sheliac, varnish or lacquer. 


Assignment: 
1. Read the reference listed below. 


2- On pages 201<204 of your reference you noticed some step= 
by step procedures to follow to obtain particular finishes. 
On 3" x 5" index cards, copy these directions, placing the 
steps as Step 1, Step 2 etc. Refer to these cards 
periodically until you become thoroughly famililar with 
these procedures and keep them handy so you can refer to 
them when called upon to produce one of these finishes. 


3. After completing assignments 1 and 2, answer the questions 
below and turn in this assignment by 


Reference: 
A. Brushwell, Painting and Decorating Encyclopedia, pp. 187-211 


Questions: 
True~False 
Directions: The following statements are either true of false. 


if the statement is true, draw a circle around the letter "Tf". 
If the statement is false, draw a circle around the letter "F". 


tT PF 2. It is very difficult to tell whether wood is open 
or close-grained. 


T F 2. After wood hasS once been sanded, it should never be 
allowed to come in contact with water until the 
last coat of finish has thoroughly dried. 


0 ome 


T F 3. Hydrogen peroxide, which is sold for antis ptic 
purposes, makes a very good wood bleach. — 


a T F 4. Stain is not a protective finish. 


T F 5.) The main disadvantage of water eratn is its limitations 
on available colors. 


s T $F G6. Wood must be sanded followi*.g the app rscaeten of 
| water stain. 


a T F Te netore water Stain is applied, the surface should be 
a | moistened with water, allowed to sae and sanded. 


T F 8. The same powders used for making water stain may 
be used in non-grain-raising stains. 


€ F 9. The primary disadvantage of NGR stains is the slowness 
of drying. 


T F 10. ‘Pigmented type oil stains are actually thinned paints. 
T F 11. Pigmented oil stains will not bleed. 


T F 12. Pigmented oil ‘Stains do not cover up grain ‘pattern 
as much aS NGR stains. 


T F 13. Excess pigmented oil stain should be removed by 
. "Wiping across the. grain. - 


. oe 


T F 14. The main advantage of oil stain is its ease of 
oy BPpETCaEt ers 


T F 15. Spirit staine are used when brush marks and streaks 
must be avoided. 


? ROO RS eT 
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s T F 16. The degree of dilution of wood filler depends upon 
= the size of the pores of the wood to be filled. 


3 T F 17. Naptha is used to thin filler when it is desirable 
a for it to dry slowly. 


£ T F 18. When applying filler, brush’ with the grain. 


T F 19. When removing the surplus filler, wipe across the 
grain. ' 


T F 20. Oil varnish may be used over oil Stain, never over 
water or spirit stains. . 

T F 21. Lacquer sealer must always be used before applying 
lacquer. 


ry 
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28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 
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“39. 
40. 
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Not over a skx month's supply of shellac should: be purchaced 
at 6ne time. 


Using a type of mixer by which the container can be vibrated 
is recommended for mixing varnish. 


All types of varnish may be applied by spraying. 


An advantage of varnish-stain is, if the varnish is chipped 
or worn off, the color will remain. 


Wax finishes are recommended for surfaces exposed to water 
or heat. 


Wax should be applied rather heavy; one heavy coat being 
more desirable than two or three thin coats. 


The penetrating finishes are very desirable but are 
difficult to keep from. streaking. 


When applying penetrating wood finishes, both the first and 
second coats may be applied with either a brush or a cloth. 


Floor seal, a relatively new product, looks well and wears 
well but is suSceptible to scratching and chipping. 


Shellac does not darken with age as quickly as varnish. 


Shellac finished or wax polished floors should not be 
scrubbed with water. 


Lacquer is highly volatile and there is always danger of an 
explosion when spraying. 


Pitch and asphaltum are mixed to form a wate: proof seal for 
masonry and concrete walls before installing wood paneling. 


Shellac is sometimes applied to the back side of paneling 
to afford additional moisture protection. 


Scratches and blemishes in wooden furniture should be re- 
Paired with professional materials from a furniture repair 
kit. 


Iodine should be diluted to match maple finish by mixing 
with spirits. 


The rubbing down of furniture with rottenstone and oil 


should be executed by using a four inch diameter circular 
motion with a specially prepared pad. 


Scratches May be “filled-up" by using shellac. 


Natural finishes on exterior surfaces are more durable than 
paint ° 


41. In general, houses with extensive overhanging roofs will 
need to be painted more often than those with no or extreme- 
ly short eaves. 


a ¢ F 42. Moulding strips should be placed on the lower ends of 
2 vertical siding for protection. - 


T F 43. Oil finishes are recommended in areas of protege periods 
of dampness. ; 


Z T F 44. Wood sealer finishes do not penetrate the wood as deeply 
1 as oils but will impart more glossiness than oil. 


4 T F 45. Spar varnish may be used satisfactorily on galvanized and 
- copper surfaces. 


: T F 46. The best varnish to use on large areas is one that disinte- 
s grates by a very fine crazing, followed by fine crumbling. 


- 


Complétion 


Directions: Fill in the blank(s) in each statement with the eoEA(S 
required to complete the sentence correctly. . 


oar Sacariad 
ape sone) 


le When abrasive paper is used, the direction of sanding is always 
the grain. 


; 2. A soft, lintless cloth, especially prepared to pick uP dust before 
applying finishes is called a/an ‘ 


3. The coloring material used in water stain is meuasty a/an 
Obtained in powder form. 


4. Spirit stains are made by dissolving a EY powder in 
or . 


5. Filler is uséd on’ woods with open pores except when applying what 
is known as a true __ finish. 


6. When changing the color of filler to match a particular color of 
wood, the professional painter usually prefers to aes 
oil to the filler. 


7. The number of pounds of shellac gum that has been dissolved in each 
gaston of alcohol is known as ° 


8. The: number of. gallons of oil used for each 100 pounds. of varnish 
resin is known as rs 


4 9. In obtaining a fine finish. . is the standard abrasiv 
for rubbing the final coat. = ey a ey, ts 


‘ 10. When using a powdered abrasive on carvings and moldings uSe a 
2 for rubbing. 
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ll. A powdered abrasive used to givd a finished surface a near-gloss 


is . é 

12. Blistering is usually caused by ° 

13. A cause of bloom in a varnish finish may be due to rubbing the 
finish with and instead of 
and . 

14. A thin film of over the top of varnish will 


prevent it from skinning over. 
15. Wax comes in two principal forms, CCC an Ce 


16. If shellac remains too long in a metal container it is likely to 


accumulate salts of which discolors hardwoods contain- © 
ing ‘ 

17. TO protect a varnished floor and increase its wears wax should be 
applied about after the final coat has been 
applied. 


18. A soft cotton floor map, dampened with a mixture Of three parts 
and one part 1 is 
recommended for dry mopping of shellaced floors. 


19. Deep blemishes in wood may be repaired with melted 


20. The oldest and probably the simplest penetrating finish is 


Multiple-Choice 


Directions:In the space at the left of each statement, write the letter 
of the item which will provide the correct answer to complete the 
statement. 


le. To increase the solvent ability of the water so that a 
stronger oxalic acid bleach will result, it is recommended 
that (A) the water be chilled; (B) the acid be heated; (Cc) 
alcohol be added; (D) distilled water be used. 


2. To neutralize an oxalic acid bleach use (A) a borax solu- 
tion: (E) kerosene (Cc) heat; (D) a mixture of linseed oil 
and turpentine. 


When using a hydrogen peroxide bleach, the wood is first 
coated with (A) hydrogen peroxide; (B) turpentine; (C) 
sodium hypochlorite; (D) sodium hydroxide. 


4. It is recommended that this first coat of hydrogen peroxide 
. bleach be neutralized with a solution of (A) vinegar and 
water; (B) gasoline and oil; (C) turpentine and water; (D) 
sodium bisulphite and naptha. 


j 
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8. 
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10. 


14. 


When applying water stain with a brush, use (A) long 
Straight strokes with the grain: (B) short rotary strokes; 
(C)strokes with the grain followed by strokes across 
the grain; (D) do not apply water stain with a brush. 


A disadvantage of penetrating oil stain is that it 


. (A) raises:the grain: (B) is not light fast: (C) cannot 


be used on open grained wood; (D) all of these. 


Orange shellac:is‘satisfactory for (A) oak; (B) pine: 
(C) maple: (D) mahogany. © 


A satisfactory varnish'sealer can be made by mixing 
(A) two parts varnish to one part thinner; (B) two 


‘parts thinner to oné‘part varnish: (C) one part shellac 


to one Part varnish; (B) one part varnish to one part 
thinner... ; 


A satisfactory sealer for lacquer can be made by mixing 
(A) two parts lacquer to one part thinner; (B) one part 
lacquer to one part thinner: (C) six parts thinner to 
one part lacquer; (D) three parts thinner to one part 
lacquer. _ 


Four pound’ cut shellac can be reduced to a three pound 
cut by adding (A) one pint alcohol to 1/2 gallon shellac; 
(B) one pint alcohol: to one quart shellac; (C) one-half 
pint alcohol to two quarts shellac; (D) one pint alcohol 
to one pint shellac. 


When applying varnish, the .room_temperature should be 
above (A) 32°F: (B) 60°F (C)70°F; (b) 95°F. 


The first coat of varnish should be rubbed (A) with pumice 
and oil; (B) with 6/0 abrasive paper; (C) wet, with © 
rottenstone; (D) with 2/0 abrasive paper. 


The second and succeeding coats Of varnish should be 
rubbed (A) with pumice and oil; (B) with water and 

6/0 abrasive paper; (C) with 3/0 abrasive Paper; (D) with 
rottenstone and water. 


Before applying an additional coat Of wax, the first coat 


should be allowed to'dry at least (a) 24 hours: (B) 12 hours; 


(Cc) 1 hour; (Dj) 15 minutes. 


Before applying additional finish coats, filler should be 


 -alloweu to dry (A) 24° hours; (B) 12 hours; (C) 1 hour; 


(D) 15 minutes 


The process involved in the inter-action of chemical 
compound found in paints and varnishes causing them to | 
“set up" in the presence.of heat, air; and sunlight to 
form solids is called (A) distillation; (B) polymerization; 
(C) pigmentation; - (D) demodulation. 
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_.._. «i176 +«=Rot or decay in wood is caused by (A) an insect; (B) moist 
air; (C) fungi; (D) water. 


18. One of the best ways O£ obthining protection against rot, 
termites, and beetles is to give the wood an application of 
(A) linseed oil; (B) polymerzite: (C) chlorinated phenol; 
(D) catalytic benzine. 


Listing 


Directions: List the items called for in each of the following. Select 
your answers carefully. 


l. The three commonly used bleaches for woods, excluding the 
-conmercial bleaches 


(A) (c) 


2. The advantages of water stain: 
(A) (c) 
ne A 6 
(E) 


3- Tne reasons for applying sealer to wood: 


(D) _. 

4. Disadvantages of shellac finishes: 

(A) (c) 
(B) 

5. ‘the five principal types of varnishes: 
(A) ———— (D) 
(B) See! (AB) 
(C) 


e 
¢ 
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finish for’ hardwood’ floors 


™. 


The characteristics of a good 


6. 
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Assignment ss Covering 
Sheet No. 8 Units 120-131 


COLOR HARMONY 


The power of color is reflected in everything we see. Form and 
Proportion are affected by color. Every finished job will appear at 
its best only if the colors are in harmony with each other in the sek~ 
ting in which they are found. 


Skillful choice of color is one of the most important functions 
of the painter and decorator. In addition to the choice of color, 
choice oftint or shade may enhance the beauty or ruin the effect of the 
whole job. 


There are several rules which have been found basic to color selec 
tion. Although these are not hard and fast, they do act aS guides and 
provide aids upon which the decorator may build a reputation. 


You will find in this assignment information concerning color 
theory, color harmony, and guides for mixing pigments in order to 
obtain the desired color. Some of the material may seem rather inyolvec 
but study it carefully: it may be the difference between your remaining 
a mediocre painter or becoming highly competent. 


Assignment: 


1. Read the referencesbelow. 

2. Prepare a color wheel similar to that shown on page 15 
of reference "B", uSing the colors suggested in the parp-~ 
graph below the wheel. Place one inch circles of yellow, red, 
and blue in triad position on the circumference of a six inch 
circle and then Position the remaining three primary colors 
in proper order at approprizte distance. 


3- Answer the questions below and turn in this assignment 
by e 


Re ferences: 


A. BruShwell, Painting and Decorating Encyclopedia, pp. 141-158. 
B. National Paint, Varnish and Lacquer Association, Inc., 


Color...and How to tise It, pp. 7-10, 14-18. 


Questions: 


True-False 


Directions: The following statements are either true or false. If the 
statement is true, draw a circle around the letter “nm.” T£ it is false, 
draw a circle around the letter “F.” 


T F 1. Purple does not exist in the spectrum of colors found in 
normal daylight, but is a sensation of the observer. 


Red paint is red because it selectively absorbs blue and 
yellow rays. 


Linseed oil has no effect on the color of the pigment used 
in paint. 


Light is reflected away from a surface at an angle equal to 
the approaching light. : 


Gloss Paints have more purity and brilliance when seen with 


' the light striking at an angle other than perpendicular to 


li. 
12. 


13. 


14. 


15. 


16. 
17. 


18. 


19. 


the surface. 


Mat surfaces are never seen as pure colors. 


Every. time a light ray passes from one medium to another it 
is refracted in a new direction. ; : 
Except for the light absorbed, a Pigment will reflect all 
light received. 


Mat. surfaces. are affected more by light than are smooth | 
sur faces. : ASS 


By the Ostwald system of color identification, any color can 
be identified by a number and two letters. 


A shade of color is always darker. than the color. 


With no intermediate hue classes being considered the number 
of principal. hue classes is six. 


The hue notation of a color indicates the degree of light- 
ness or darkness Of the color in relation to a neutral gray 
scale. 


While thinking in terms of the Munsell color chart and hav~ 
ing ten hue values as indicated in Figure G<5, the proper 
method eof indicating the red of strongest saturation in. 
Figure G-7 is R 5/14. a 


The value ‘notation indicates its relation to the’ ‘Eve 


principal and intermediate hues. st 


Lighter value colors are indicated — numbers above five. 


The degree of departure of a particular hu from a neutral 
gray Of the same value is indicated by the color notation 


_ chroma. 


' The color eres H wie was seecienea and popularized by 


Ostwald about 1900. 


the devise to measure reflectance of the three standard 
illuminants developed by Munséll is a chart Photometer. 


Ce PAS Ee ke - 
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T F 20. For some hues it is impossible to have compiementary hues. 


T F 21. When two compliéementary colors are placed near each other 
3 they tend to dull each other. 


f F 22. It is generally advisable to make colors a little too bright 
than too gray when attempting to produce color harmony. 


T F 23. It is impossible to create color harmony with one single colc 
T F 24. Nearly all natural woods are yellow-orange. 


T F 25. People are able to see smailer differences in the high 
reflective range of illuminations than in the low reflection 
range. 


fT F 26. Most colors shift toward green when they are "let up." 


f F 27. Whenever complements are mixed together, there is a cor- 
responding increase in light reflection. 


T F 28. Mat paints tend to gray as they dry. 


f F 30. Colors<in-oil should never be used in large quantities in 
any paint. 


" F 31. The best way to mix colors-in-oil with paint is to put a 
dab of color in the paint and stir well. 


T F 32. It should be kept in mind. especially for large surfaces 
that the finished paint job will appear lighter than the 
sample. 


f F 33. Wall areas tend to reflect each other causing the colors to 
seem more pure. 


T F 34. Each room should be decorated as a unit, disregarding other 
rooms, which should also be decorated as units. 


T F 35. When talking to the customer, it is not advisable to use 
fancy names for color. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. hight reflected from a surface is known as reflec~ 
tion. 


2. When white is added to a color, a of the color 
results, and when black is added, the result is a 


T F 29, Latex paints tend to become more yellow as they dry. 
of the color. 
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Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


ok pickle 


By the Munsell system of color notation, the three attributes of 
color become by which color may be 


and e 
The complement of e csolcr is the color the observer tends to see 
when sets in. 


Color linked by resemblance and found next to each other on the 
color wheel are known as colors. 


Items found in a coom which serve as a basis for a color scheme 
are known as ; . 


Every color combination ig affected by the 
of tne observer. 


it is seldom necessary to use more than pigments to 
match any color; aS a base, to bracket the 
hue, and: ‘to gray the color. 


The process of squeezing the lightweight, fine particles in a 
paint mixture to the free surface is known as 


Bleaching action in mat finishes is partly due to the scattering 
OE and partly to a lack of differ- 
ence in the refraction indexes of the and the 

to which it is exposed. 


Pigments, finely ground in oil, used for tinting various opaque 
coatings are known as ° 


Multiple Choice — 


1. When tinting, it is suggested that the color to be added 
be (A) put in the base color and stirred; (B) thinned befor: 
being added to the base color: (C) mixed with alcohol 
before being added to the base color: (D) placed in the 
color and allowed to set for 24 hours. 


2. When making the final decision on color for large areas it 
is important to remember that the finished job will appear 
(A) darker than the sample; (B) lighter than the sample; 
(c) exactly like the sample; (D) less intense than the samplc 


3. It is important to test colors under (A) lighting conditions 
in which. they will be used: (B) actual daylight lighting 
conditions; (C) daylight fluorescent deen! (D) incan- 
descent lighting. 


td 
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Listing 


Directions: List the tiems called for in each of the following. 


Select your answers carefully. 


1. 


The five colors that compose the visible ec Of color of 
normal daylight are: 


(A) 
(Bj 
(c) 


The five most widely used types Of color schemes, based on the 
color wheel, used to produce color harmony are: 


(A) 
(B) 
(c) 
(D) 
(E) 


(D) 
(BE) 


The two major recognized color systems which bear the names of 
their creators are: 


(A) (B) 
The two primary ways of preparing custom or special colors are: 
(A) 
(B) 
Three basic rules to follow in mixing colors for matching are: 
(A) 
(B) 
(c) 
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Sheet No. 9 Units 132-136 
| COLOR STYLING 


One of the most important functions of the painter and decorator 
is to offer advice on planning color combinations to fit various 
situations. He must know something of the types of furniture, 
decorating trends, and other situations that govern color selection. 
Although primarily concerned with surface decoration, he must also 
be aware of other factors chee enter the decorative oe 


The painter and decorator is likely to be called upon to offer 
suggestions for decorating a room in the style of some particular 
period or it may be his responsibility to simply carry out sugges~ 
tions made by someone else. In any event he should be ready to offer 
wise suggestions when asked. 


It is the purpose of this assignment. to provide you with infor- 
mation that will help guide your thinking in color styling. Although 
there are few concrete rules that can be followeds you will become 
familiar with some of the guidee used by the professional patntee 
and decorator. 


Assignment: 


1. Read the references listed below. - 

2. Look through a number of catalogues, magazines, newspapers, 
etc., and select pictures and articles on period and con~ 
temporary decoration. Start a notebook tin which these pic- 
tures and articles are organized in an orderly fashion. 
Continue this collection, discarding articles and pictures 
as they become obsolete or trends change. 

3. Answer the questions b2low and turn in this assignment by 


4. Show your coordinator the progress you have made with your 
notebook. 


Re ferences: . . 
A. Brushwell. "ainting and Decorating Enc einheaie. pp. 158-166. 


Be “National Paint, Varnish and ‘Lacquer Association, Ince: 
Color .-.. . and How to Use It, pp. 26-57. 


Questions: 
True-False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter “7T." If it is 
false, draw a circle around the letter "F." 


T F 1. When a light colored house and a dark colored house of the 
same size are the same distance, the light colored house 
will seem to be the farthest. 
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17. 
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If the walls and ceiling of a room are painted a light 
tint, the room will appear to be larger than if it were 
painted a dark color. 


The brighter an area is painted the larger it seems. 


If a chimnev is too large in relation to the rest of the 
house, painting it with a contrasting color will make it 
look more the proper size. 


Filament lamps produce light which is rich in red but 
relatively deficient in blue. 


Although paint styling has consi“erable effect upon the 
Safeguarding of health and safety in dwellings, it has 
little effect upon these items in other buildings. 


Yard fences and natural surroundings are of minor consid- 
eration for exterior house color styling. 


To properly integrate indoor with outdoor living, proper 
design would cali for repeating an exterior color on the 
interior of a house. 


Overly massive protruding type chimneys, in most cases, 
can be camouflaged by painting them dark brown. 


For some reason men seem to appreciate working with color 
schemes more than women do. 


The do~it-yourself concept has fertile ground in which to 
grow when it comes to home decorating. 


Woodwork around doors and windows should concrast with 
the wall color when in a large room. 


ivory would be an appropriate color with which to decorate 
a large room. 


End walls can be made to recede in a long narrow room by 
painting them with a warm color. 


Good features in a room may be camouflaged by painting a 
different color. 


An attractive but rather small fireplace should most 
likely be painted the same color as the walls. 


Nigh ceiling should be painted a deep color. 


The luster and texture of fabrics are o£ very minor sig- 
nificance in regard to visual interest in a room. 
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19. In most:cases we may decorate a room aS we see fit and 
then consider: it adequate for almost any family. 


20. Woods of extreme lightness or darkness can be used with 
any color scheme employing colors of medium values. 


21. Color has little effect upon the job efficiency or emo~- 
tional well being of employees. 


22. In offices where too light or too dark a surface would be 
an eye irritant a good ‘color to use is blue-green. 


23. Within a dark office a fine means to promote maximum light 
reflectancy is to carry the gloss white of the ceiling 
‘down onto the upper wall areas. 


24. The key to attracting customers and increasing sales is 
.to use coiors which harmonize. | 


25. The side walls within a school classroom could most likely 
be painted deep yellow... 


26. Wall colors within a factory should not contrast with 
eens, COLCES's 


27. The name of the scheme used to attempt Standardization of 
colors in industrial Plante is the Color Code for Safety 
in Industry. 


28. Farmers have a lower accident rate compared to workers in 
other occupations. 


Completion 


Directions: Fill in the blank (s). in each statement with the word(s) 


required to complete the sentence correctly. 


le 


26 


3. 


4. 


Te 


The one major key element when planning a color scheme for a 
house is the color of the e 


Shutters of turquoise color will go well with a 
roof. 


A house with cream as a main body color may have roof colors of 


? 2 or —_—_—_—_—— 


Painting the shutter of the upper story windows the same eeiee 
as the roof color will the roof line. 


Many times it is necessary to paint over the natural colors of 
building materials in order to achieve °. 


When an architectural defect such aS a radiator is painted the 
same color as the walls this technique is called 


*° 


The size of house which would most likely necessitate using 
color flow would be a house. 
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While choosing betweén northeast or soutkwest rooms, a red color 
would nost likely be used it} the room. 


9. In a room that has a ceiling which is too high 
lines should be emphasized 


10, A background color which would be excellent for almost any color 
of wood furniture is ° 


11. In regard to emotional well~being in industry color has been used 
to relieve - ’ es and le 


i2. The best color to be used where jobs require strict visual or 
mental concentration is — tC‘ (C; 


13. In an office where rust red and turquoise furnishings are to be 
used one of the best wall colors would be 
+ t Ss 


14, Operating rooms are usually styled in green because the surgeon's 
field of operation is predominantly ° 


15. While considering hospital color styling the "institution look" 
can be eased by using colors. 


16. Switches on industrial machines should be painted a/an 
color. 


17. The piping code divides plant piping into categories of color 
totaling in number. 


1g, The most common safety color code plan to be used on farms would 
be the colors and ___ 


19, A hay fork color gf handle would be tC‘ 


Multiple-Choice 


x Sirections: In the space at the left of each statement, write the 
= letter of the item which will provide the correct answer to complete 
the statement. 


l. Good features of a piece of furniture may be emphasized by 
; surrounding, it with an area of (A) the same color as the 

“ Surroundings; (B) a different color from the surroundings; 

: (C) the same color as the dominate color found in the piece 
of furniture; (D) horizontal lines. 


2. A roof that seems too high may be "lowered" by (A) painting 
the Shutters a contrasting color; (B) painting the shutters 
the same color as the xvoof; (C) painting the roof a darker 
color than the body of the house; (D) painting the roof a 
lighter color than the body of the house. 


3- The colors known aS advancing colors are (A) red, orange, 


and yellow; (B) blue, black, and aqua green; (Cc) turquoise, 
jade, and lime: (D) orange, white, and chartreuse. 


Warm colors are (A) red, yellow, and orange; (B) blue, black, 
and Nile green; (C) turquoise, jade, and lime: (D) orange, 
white, and chartreuse, 


5. Since various departments within a retail store lend them- 


selves to specific color. schemes, a department which would 
be more apt to use light or grayed walls with black, brown, 
or blue showcases is (A) Millinery: (B) Better D:esses; (C) 
Lingerie: (D) Jewelry;.(E) Purs. 


- 


Directions: In the left hand-column is a list of items. The right 
hand column contains descriptive phrases or synonymous’ tecms. Match 
the descriptions to the terms by placing the letter of the description 
in the blank at the left of the appropriate term. 


Group f 


Group If 


The color of the following items, if patnted according to the 
color :code of SnOUB ery would be: 


ae = cutting devices A. red 
oe 2. diret ata cabinets | Be. green 
—___. :3-—- fire extinguishers C. blue 
___—s—«do 4. «= Grane hooks D. yellow 
oo pumps and compressors ' EB. orange 


Select the color you would most likely use in a room with the 
following natural light. 

_sddw )Ssocold northern light A. cool blue 
«2. «a neutral eastern light B. tan 

__ ss 3e «=o warm southern light C. cool green 


—__.._ 4-_~=—s light from the west ' De. neutral gray 
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Group III The color of the tinted filament bulb whith will effect 
colors, rooms, and other objects in the suggested.manner is: 


1. enhances reds A. sun gold 

2. lengthens rooms B. sky blue 

3. goldens copper more C. dawn pink . 
4. enhances complexions D. spring green 


5. warms neutral colors 


6. cools down warm colors 


Le RP LE PERTENECE ANI § 


7e restful bedroom color 


PITY TET 


8. desirable for light colored woods 
Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. Five factors that must be considered when presenting the best 
color design possible arr: 


(A) 
(B) 
(c) 
(D) 
(E) 


2. Knowing how to “style" with paint is based on the following concept 
(A) 
(B) 
(Cc) 
(D) 


permease. tice weer carn. ane - 
‘ So a kh i cae i mM Fan AE cb 


3. The three main considerations that must be kept in mind when color 
styling house exteriors are: 


(A) 
(B) 


epee we en eee enn erie 


~ 


(c) 


(B) mercury vapor light 


(Cc) incandescent light 


(D) combination of fluore~ 


E | 
a | 
| 3 68 
| 4. House exteriors may be accented or minimized by consideration of 
E | PhySical features such as: 
- { 
if (a) 
¢§ (B) 
; | 
' | (c) 
E 
§ (0) 
i (E) 
a | (F) 
| 5+ Before advising your customer about a painting situation it is 
— necessary to obtain the following information: 
a | (A) 
a i (B) 
: | (c) 
“| (D) 
| (E) 
| 6. Examples of stimulating colors which seem to convey a feeling of 
| ‘warmth are: 
 &§ (A) __. (c) 
| i (B) (D) 
| - 7e The complementary colors used with the following types of artificis 
= light are: 
a | 
; | (A) white fluorescent light 
7 : pec 
i Ri 
o4 
! | 


! 

y scent, mercury and = 
3 incandescent 
7 a 
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8. The points which should be kept in mind while helping a merchant 
Plan a color scheme in his retail store are: 


a ee 
(B) _ 
(c} 


(D) a n 
pn 
(F) ee ee ee 


(G) __ ——— ee ee 


9. Two sources upon which to draw while prescribing colors for a 
church would be: 


(A) _ a 
(B) a ear 
10. List ten ways in which paiiut and color styling aid industry: 

(A) 


a 
(cy 
(D) : 


(B) a i eee 
0 a rr a 

(G) 
(H) 
(TZ) 
(5) 


1l. List six types of businesses or buildings in which both safety 
and color styling are applicable. 


(A) (D) 
(B)e nC —". *(%) 
(Cc) (F) 
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Assignment 


Covering 
Sheet No. 10 


Units 137-151 
SPECIAL FINISHES 


Often times the painter and decorator is called upon to finish 
surfaces in an unusual or special manner. He may be requested to match 


Or repair an existing finish or to make a wood surface resemble a metal 
or stone surface, 


Although conSiderable experience is required to produce some of 
these finishes, it must be remembered that there has to be a beginning. 


7 For this reason, this assignment is provided. You will have an 
| Opportunity to become acquainted with various special finishes and how 
2 they are produced. Some of them you may have previously done; others 
* may be new to you. No doubt you will be able to add to your store of 
| knowledge by careful study of the following assignment. 


| Assignment: 


1. Read the reference listed below. 

2. As you did for Assignment Sheet No. 7, list on 3 x 5 cards 
the steps to be followed in producing the various special 
finishes discussed in your rea@ings. Any other special fin- 
ishes your employer may use should also become a part of your 
collection. 


3. On the reverse side of each card, list the tools required to 
produce the finish. 

4. After completing parts 1, 2, and 3 of your assignment, answer 
the questions below and turn in this assignment by 


Reference: 


A. Brushwell, Painting and Decorating Encyclopedia, pp. 213-228. 
Questions: 
True-Fa ise 
Direstions: The following statements are either true or false. If the 


statement is true, draw a circle around the letter "T". If it is false, 
draw a circle around the letter "F". 


T F 1. A glaze finish may be applied over a stain but not over an 
enamel finish. 


E 
Bf 
AS 

} 
E 
R | 
| 
a 
- 
a 
Bd 

t 
| 
| 
BE} 

i 

] 

i 

1 

| 
Ef 
BE! 
= | 
EF 


T F 2. Antique glazing is sometimes used over stain to give the ef~ 
fect of greater age than is possible by the stain above. 


T F 3. Glaze is applied with a brush and wiped off with a cloth. 


| 


4a. 


7 


8. 


ll. 


12. 


13. 


14. 


15. 


16. 


WW. 


18. 


19. 


20. 


21. 


22. 


23- 
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One must be very careful when applying glaze for it cannot 
be glazed again without first removing the old glaze. 


To make the glaze finish durable dé shoutd be covered with 
shellac, varnish, or lacquer. 


Antigue highlighting is done to emphasize the grain of the 
wood. 


When producing a spatter finish, a base coat must be applied 
before the spatter coat. 


When applying a two or three color spatter coat with a brush, 
each color should dry before the next color is applied. 


It is possible to obtain multi~colored enamel in which the 
different colors exist separately in solution. 


A stippled or mottled finish may be produced either by put- 
ting paint on to a surface or by taking it off of a surface. 


The only recommended method of striping is by application 
with a brush. 


When using masking tape as an aid to striping, the tape must 
remain in position until the paint is dry. 


When applying bronze powder and liquid finish, it should be 
brushed well, first applying the finish and then going over 

the entire surface to make sure each lap does not show, 

Gold leaf may be obtained in powder or liquid form. | 


If gold leaf is to be burnished, oil size is most generally 
used. 


Silver leaf requires a stronger adhesive than does gold leaf. 


Before gilding is applied to glass, the glass should be 
thoroughly washed with kerosene. 


It is recommended that the highest or top portion of a 


‘gilding job be done first. 


A sharp pair of painters’ shears should be used to cut .” 
gilding leaf. 


Silver and gold leaf are put on in exactly the same manner. 


Wood must be sealed before gold or silver leaf are applied. 


No special preparation, other than thorough cleaning, is 


The better gilding tips are made of copper. 
necessary prior to applying gold leaf to sheet metal. | 
F 


ee 


fT F 24. Aluminum leaf is more delicate and must be handled with great- 
er care than gold or silver leaf. 


T F 25. Blue chalk lines such as those used in the building trades 
are recommended for marking lines to follow when stenciling. 


T F 26. When graining to resemble oak, the pores are produced after 
the grain. 


T F 27. When graining to produce figured walnut Swirl, care must be 
exercised to get an even distribution of cclor. 


T F 28. One coat is all that is necessary for producing a wrinkle 
finish. 


T F 29. Wrinkle finish can not be satisfactorily applied to wood 
Sur faces. 


T F 30. Crackle finishes are produced by applying crystallizing lac- 
quer over French varnish. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. Antique glazing may be applied over stain, proves the stain is 
sealed with - e 


2. GlaZe may be made by thinning down _. 


3. Under lacquer glaze finishes, colors thinned with 


should be used. 
4, Antique highlighting is applied to give the appearance of 


5- When spatter finishing, the of the paint has 
considerable bearing upon the size of the spots. 


6. When doing mottling or stippling, a of 
may be used in place of a sponge. 


7. To darken the depressions or low spots found on objects madé of 
brass, copper or bronze, clean with a 


solution, dip in a of = solution and polis 
the high spots with . 


8. The green color that appears on metal asa result of oxidation is 

called e 

9. To apply gold leaf to glass, size, which comes in 
form, is used. 
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10. Befor gilding glass, it is washed and when dry, polished with 


woe ll. Sometimes a bit of yellow color is used in the size to help 
z cover up small imperfections in the gold. leaf which are known 
Pw as : 


12. When making stencils, a space of 
should be left all around the design. 


13. Oil used to prepare heavy paper for stencils is composed of 
part and 
part Ps 


14. With most wrinkle finishes, the heavier the coat, the 
the wrinkles. 


15. A crackle finish is obtained by applying a specially prepared 
‘ drying finish over a arying 
—_ finish. 


16. French polish is produced by using refined 
or applied with a cloth pad 
and lubricated with ee 


7 17. After the desired film of French polish has been built up, 
ee it is recommended that the surfac® be polished with the 


Rj of the . 

| Multiple-Choice 
= Directions: In the space at the left of each statement, write the 
| letter of the item which will provide the correct answer to complete 


the statement. 


1. Texture paint may be obtained with a (A) latex base; 
(B) rubberized alkyd base; (C) oil base; (D) all of these. 


2. After darkening metal with acid, the color should be 
protected with (A) white lead; (B) linseed oil; (Cc) shellac; 
(D) lacquer. 


3. Brown color on brass may be simulated by using (A) burnt 
sienna; (B) burnt umber; (C) Vandyke brown; (D) all of 
these. 


4. Gilding is the process of obtaining a finish by using 
(A) metal powder in a binder: (B) metallic paint in oil; 
(C) thin sheets of metal; (D) a wash coat of stain 
thinned with shellac. 


TRAE RCN Ve eae en 
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| 
| | 
lene, Gs TO lay gold leaf on glass, use a (A), camel's hair brush; 
a (B) badger's‘hair brush; (c) hog’ Ss bristle ‘brush; (D) 
a nylon brush. 
A! (7+ To lay silver leaf on glass, use a (A) camel's hair brush; 
i '  (B) badger’s hair brush; (C) hog’ s bristle brush; (D) 
| nylon brush. 


pt 8. When cutting stencil designs, the knife should be (A) drawn 
Et toward the operator; (B) pushed away from the operator; (C) 
Ri! drawn or pushed depending upon the direction of the lines 
i to be cut: (D) scissors are used, not a knife. 


———. %+ When graining a surface, the ground or base color should 
. match (A) the darkest color to be imitated: (B) the lightest 
color to be imitated: (C) the color that covers the greatest 
area; (D) none of these. 
10. Ground color for graining may be a mixture of white lead 
' tintéda with the proper color-in-oil and thinned with (A) 
equal parts of linseed oi1 and turpentine; (B) three parts 
naptha to two parts cylinder oil; (C) two parts Japan dryer 
_to one part alcohol; (D) toe parts turpentine to. one part 
Spar varnish. a ee 


Listing 


Directions: List the items called for in @ace of the following. Select 
your answers carefully. 


i. The essentiais for doing a good job of striping and lining: 
(A) (D) =. 
(B) (By 
(C) (F) 


2. . Two special items the painter should wear when working with acid: 


(A) (B) 


3. Four methods of applying metallic paint: 
(A) (C) 
Oe et 


Tn ree tte ee ee 


4. The two principal kinds of size used for gilding: 
(A) | (B) | 


2+ The 
(A) 
(B) 
(Cc) 
(D) 
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tools used for graining aha tiarbe lizing: 


as EY i 
es UP) a ee 
oo (6) 
a 

Ce oe es 


Eyer wears cy 4s yh 
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Assignment es esd pO te Covering 
Sheet No. 11 ; Units 153-177 


me 


- WALL COVERINGS 


A knowledge of and'skill in selection and application of wall 
coverings are essential factors inherent in most successful painters 
and decorators. The painter will find the demand for his services, 
in addition to painting, less seasonal and in greater demand if he 
is proficient in other phases of home decoration. 


coverings in modern home decoration, the painter and decorator should 
know what coverings are availabie, how they are sold, the tools and 
F equipment used in preparation, application and care, and methods of 
Ej cost estimating. 


1. 
he Because of the prevalency of the use of wallpaper and other wall 
i 


This assignment, therefore, presents information essential to 
the individual who is called upon to make suggestions or do the 
E actual work connected with selection, application, and care of wall 
a coverings. 


Assignment: 


4 2. After reading the reference carefully, prepare two lists in 
+ a Similar fashion as the Analysis found in the front of this 
study guide. In the left~hand coiumn indicate the steps to 
follow when applying wall paper and in the right-hand column, 
B across from each step, indicate the tools and equipment nec- 
: essary in its performance. Have your employer check your 
work for accuracy and make any additions or corrections he 
thinks necessary. 


Fi 3. Answer the questions below and turn in this assignment, to- 
p | gether with the above lists, by ° 


l 
| 
ae | 
E | 1. Read the reference listed below. 


Reference: 


A. BrusShwell, Painting and Decorating Encyclopedia, pp. 167-186, 
258-259 ee, 


ee ee 


Questions: 

| True-False 

Directionss The following statements are either true or false. If 

the statement is true, draw a circle around the letter "]",. If it is 

false, draw a circle around the letter "FPF". 

T F 1. When wall paper is printed, a separate roller is required 
for each color. 


4 } T F 2. Duplex paper is wall paper consisting of tWo separate papers 
— pasted together to create a highly embossea effect. 


LT Aa Ne ee 


| 


a | 


2 FH 


F 3. 
FP 4. 
F 5, 
F 6. 
F 7. 
T 8 
F 9. 
F 10. 
F ll. 
F 12, 
F 13. 
F 14, 
F 15, 
F 16. 
F 17. 
F 18. 
F 19. 
F 20. 
F 22. 


A single roll of wallpaper is sometimes referred 
to aS a bolt. 


The narrowest domestic wallpaper is purchased in 
YOlis“or bolts 18 inches wide. 


The International Society of wallpaper Manufacturers 
has been successful in standardizing the width 
and length of wallpapers for home decoration. 


Some expensive wallpaper may be applied toa 
muslin base so it may be removed and rehung. 


Silk fabric coverngs are hand-painted after they are 
hung. 


Japanese grasscloth is a special cloth made from 
shredded grass and rice puip. 


Linen is difficult to apply because of its shrinking 
qualities. 


Shears made of high carbon steel are preferred 
over those made of forged steel. 


A pair of 12 inch shears wauld actually measure 
16 1/2 inches from the tip of the blades to the 
end of the handies. 


All smoothing rollers should have smooth surfaces 
that are stightly corvex. 


The brushes found in the paperhanger's tool kit 
should all be very soft. 


Faperhanger‘s knives should have firm blades 
beveled on one side only. 


Screw type straightedges made with trimmer tracks 
are considered safer than those made with clamps. 


Wood straightedges should be laid on flat sufaces 
for storing. 
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The uniform of the paperhanger is of little importance. 


One of the most important requirements for a good 
job of paperhanging is the proper preparation of 
the walls. 

Enameled walls cannot be papered successfully. 
Wallpaper will not adhere to calcimine. 


Walls painted with resin or casein paint can not 
be papered successfully. 


: P ope, ee 1 
ee eee ee ee ee tn ame -- 


TR AGP Pee, FER Sante Per a 
ee 6 eneee ees Se eeebie a's 


. ee ae - 


we ee eee we 
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226 


236 


94... 


256 
266 


276 


28. 


29. 


30. 


31. 


326 


33. 


34, 


35. 


36.4 


If old wallpaper has been removed with water or steam 
the walls should be allowed to dry before any holes 


or cracks in the walls are repaired. 


The need for open windows or some other means of air 
circulation is Peeeeeray when hanging wallpaper. 


An. important point ‘to remember in checking the paper 
with a floral design is that the heavy leaves hang 
down and the heaviest shading is found at the lower 
part of the designe. . 


Ceilings should be hung first. 


The apprentice or learner will find the walls easier 
to hang. 


When cutting strips of paper to length, care should be 
exercised to make them the exact length of the surface 
to be covered in. order to avoid Maeres 


The point at which the papering is started determines 
the pattern arrangement. 


If possible, Papering should be siartea near a door 
or window :caSing or. corner in order to'use one of 
these items as a guide to make the paper true. 


When smoothing out paper after it has been applied, 
work down the centers. first. 


If too much pressure is used when smoothing, the paper 
is likely to have air pockets when it drys. 


The entire sidewall should be hung before the excess 
Paper is trimmed. 


Spaces over and under windows and doors should be 
mung: as they are approached. 


When turning inside or outside corners, the strip of 


Paper should not extend more than 1/4 inch onto “the 
next wall. 


It is recommended that a border be applied in one 
continuous strip. 
Varnished or plastic coated paper should always have 
butt seams. 


When applying muslin, the materials is usually applied 
dry to a pasted wall. 


Seams on oiled fabrics should. be pressed down firmly 
with a seam roller. 

A low water content paste should be used with Japanese 
-gGrasscioth. 


T 
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F AG. Walls should be lined with paper before burlap is applied. 


Completion 


Directions: Fill in the biank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. 


2. 
36 


a, 


il. 
12. 
13. 


14. 
15. 


Wallpaper may be identified by the 
the color and the design. 


Papers with a ha: di finish are known as papers. 


The standard measurement for Amer: an~madé wallpaper is the 


Which contains square fe. t. 
Paperhanger‘s shears come in lengths of to inches. 
Smoothing brushes are made in widths of to____séinnchhes. 
The most popular widths for paste brushes are to 


inches. 


A yardstick is used for measuri‘g but may be used also as a 


Size, used to prepare surfaces for wallpaper, has a foundation of 


To make paste harder when drying, add a small amount of __ te 


Unless paper is allowed to expand before bing hung 
and are likely to result. ; 


The vertical starting line should be made with a 
and a SS ee 


When paper is put horizontally on walls, it is known as 
hanginge 


A bolt of 18 inch paper contains square feet, and a boit 
of 30 inch paper contains square feet. 


Border peper is sold by the sess ° 


Paperhanging is paid for at a certain rate per a 


Multiple Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer te complete 


the 


Statement. 


i. An elastic size for an enameled surface may be made by 
.. adding sugar or syrup to glue size; (B) sal soda to glue 
size; (C) trisodium phosphate to glue size; (D) any of 
these. 


2. An enameled gloss may be ~emoved by washing the surface 
with a sclution of (A) ammonia and water; (B) kerosene and 
detergent: (Cc) liquid wax and naptha; (D) any of these. 


3. Glue may absorb water as much as (A) 23 :¢B) 5; (Cc) 10; (D) 
15 times its own weight. oe 


> 
e 


Glue size may be preserved and prevented from souring by 
adding (A) pulverized borax; (B) carbolic acid; (C) formal- 
dehyde; (D) any of these. 


pi 5. Materials added to wheat flour paste to make it more adhe- 
| sive and elastic also cause it to (A) dry fast; (B) dry 
slowly; (C) sour more quickly: (D) be difficult to apply. 


| the (A) glue will curdle; (B) glue will become watery; (C) 
2 paper will have air pockets; (D) paper will become shiny. 


g 6. If too much pressure is applied when using a seam roller, 
a _.. «+-7. ‘To press down the seams on heavy embossed papers, use a (A) 
| seam roller; (B) plumb bob; (Cc) smoothing brush; (D) cloth. 


Matching 


Directions: In the left hand colum is a list of terms. The right hand 
column contains deScriptive phrases or synonymous terms. Match the 
descriptions to the terms by placing the letter of the description in 


s the blank at the left of the appropriate term. - 
[ is. Z room seems cramped A. art gum 
| 2. ae marks Be vertical climbing pattern 
2 3.. ceiling seems too low C. naptha 
4. ceiling seems too high D. all~oyer Pattern 
) 5. crayon marks E. horizontal pattern 


6. irregular walls and ceiling F. scenic panel 


7. oil ts a G. Fuller's Barth and 
ee cleaning fluid 


| H. ink eradicator 


8], 
Listing 
Directions: List the items called for in each of the following. Select 
your answers carefully. 
Ll. Materials from which wallpapers are made: 
OP aa ae ee 
(B) (E) Bc tal ee ees 
(c) (F) = entails 
2. Types of bristles used for smoothing brushes: 
a) (c) eee 
(B) {D) se i a 
3. Reasons for applying size: 
(A) 
(B) 
(c) 
4. Information that may be found on the selvedge of wallpaper: 
(A) (E) 
(B) ___. (F) 
(C) (G) 
(D) 
5. Types of joints used in paperhanging: 
(A) (Cc) 
(B) 


—". THAT E SI LETTE TETSU TIM NIT NTT LEY TEAM TIE OTL AE Bees HET VERY EES” 


Two principle methods of figuring the amounts of paper needed: 


(A) (B) 


ina | 


{tems to be figured when establicuing a price per roil for hanging 
wallpaper: 


.) (D} ieee ee 
(3) oe 5 RC eee ane nee 
5c) Seat ee ee ee ee ee TCR OREN: ( ) EON Re ea enna ae 


TTS IRY lee et beeen TSAR ee 


pyrtenty ie yee 
Sint ane 
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Assignment Covering 
hese no: 12 Units. 178-183 


ESTIMATING 


A very important activity of the painter and decorator is to 
be able to estimate accurately the amount of material needed, the 
cost of the material, and the time required to complete a job. | 
He must know all the things which should be considered. In addi- 
tion to the materials and the actual time involved in application, 
he must consider overhead: time, time involved in surface preparation, 
profit and other items which may "make or break" his good 
reputation. 


.An understanding of arithmetic is essential. If you have 
forgotten some basic mathematical manipulation, it will be worth 
your While to go over the material a second time. Your reference 
provides you with material suitable for review. Bids for painting 
new construction or on remodeling jobs may require some knowledge of 
blueprint reading. 


You will find, in this assignment, seme practical problems 
regarding estimating. Do your figuring carefully and check all 
answers. Get in the habit of rechecking your own work before 
submitting it to your teacher, your employer, or to anyone else. 


Assignment: 


lL. Read the reference liste below 

2. Using the building selected in assignment ‘sheet 1, 
estimate the total cost of restoring the exterior 
surfaces. Be sure to allow for surface preparation and 
reutoration,cost of materials, depreciation of equip=- 
ment, wages, profit, and any other items you consider 
necessary. , 

3- After you complete assignment 2, submit it to your employer 
for comments and suggestions. 

4. Answer the questinns below and turn in the assignment, 
together with item 2 above, by ° 


Reference: 
A. Brushwell, Painting and Decorating Encyclopedia, pp. 
256-259; 236-242: 249-254. 


Questions: 


Directions: 
If the statement is true, draw a circle around the letter "T". If it 
is false; draw a circle around the letter "F". 


T 


F 


1. 


Lie 
12. 
13- 
14, 
15. 


16. 
17. 
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True-Faise 


The following statements are either true or faise. 


In order to ascertain the amovnt of paint or finishing 
material needed, it is necessary to know the cubic 
feet of the surface to be finished. 


The amount of paint required for the usual width 
Of trim is one gallon per three hundred feet. 


The term "square" refers to a measure of lineal 
length often used by estimators in figuring costs. 


The slant of a roof is of little concern when figuring 
surface area of a roof. 


The cost of paint is usually the largest item in a 
Painting contract. 


Records of past experiences usually serve as guides 
when determining the cost of an entire job. 


Various types of surfaces can not be estimated with 
equai ease or accuracy. 


General overhead includes ali costs that can not be 
charged directly to a job. 


The gross payment received for a job represents the 
contractors profit. 


Two types of estimates are made by the contractor to 
Show to his prospective customer. 


The prospective client rec@ives a less detailed 
estimate than is filed with the contractor. 


Frequently customer suggested adjustments made 
during the job would consume the contractors profit. 


The height of a job can sometimes add extra labor 
which reduces the contractor's profit if overlooked. 


The strip method is used to calculate the amount of 
wall paper needed. 


The addition of the minuend and subtrahend is the 
remainder. 


Five tens is greater than 36 units. 


Problems in division may be checked by multiplying 
the two factors. 


eee . 


és 3 aa is ee UN sts yee 
waa 
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18. 


19. 


20. 
21. 


22. 
23.6 
24. 


25. 


26. 


27. 
28. 


29. 


30. 
31. 
326 


33. 


34. 


35. 


36. 


An improper fraction has the larger number below 
the line. 


Since two is a half of four, you may multiply the 
numerator of a fraction by four and the denominator 
by two without changing its value. 


37/32 is a mixed number. 


Multiplying 5/8 by 1/2 is the same as dividing 5/8 
by Doe eee 


° 


You may multiply frantions by eos them and 
dividing. 


While adding mixed decimal fractions. the decimal 
point of each should line up one above the other. 


Decimal points should usually line up one above the 
the other while multiplying decimal fractions. 


The number of decimal places in. the sum is always 
the product of those in the multiplier and. the 


* multiplicand. 


When we change a number from .25 to 25, we have 
actually multiplied the decimal number by 100. 
The fractional equivalent of .4 is 400/1000. 


Tablespoon measurement may be converted into gill 
measurement. 


Altitude is taken into consideration when figuring the 
area of a rectangle. 


All closed curves are circles. 
All circles are closed curves. 
Pi is equal to 3.1416. 


A circle with a radius of four inches has a 
diameter of 12. ‘ 


To enable eigaeing the lateral area of a cylinder 
you should figure the area of the sides of the 
cylinder. 


Multiplying two times the radius of a circle by pi 
will give the circumference. : 


The size of a diameter or radius of a circle is not 
needed while figuring the lateral area of a round 
gsemetrical pointed cone. 
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Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the senténce correctly. 


1. The unit of measure on which the estimator usually bases his prices 
is the ‘ , 


2. To obtain extreme accuracy for highly competitive estimating on a 
large job, the rules laid down by should be 
used to calculate the area. 


a 3. A valuable reference for many types of estimating is distributed 
by the 


4. The height of a gable in a one-quarter pitch roof is 
the width of the house. 


5. The multiplicand and the multiplier can be classified under one 
term called the .O£ the product. 


6. When a number consists of a whole‘number and a decimal fraction, 
it is called a i = : ° 


Short Answer - 


Directions: Using the plates found on Pages 249-254 of reference A, 
fill in the following blanks with the requested information. 


1. What are the overall outside dimensions of the house? 


2. What is the lineal dimension of oytside wall of the garage? 


3. What is the roof pitch of the garage? 


4. What are the overall dimensions of the kitchen? 


5- What is the width of the stairs to the basement? 


6. What is the flcor area of the recreation and hobbies area? 
square feet 


7 What is the floor area of the basement disregarding any inside 
partitions? square feet 


8. What kind of material is used for the siding of the house? 


9. What is the height of the inside walls of the garage? 


10. To the nearest foot, what is the height of the following walls? 
Basement feet. First floor feet. 
Second floor feet. 
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Estimating 


Directions: Fill in the blanks with’ the information requested. 


1. A room 15° x 20' with 3° walls will have how many square feet of 
wall surface? ‘square epee 


2. Suppose that one gallon of paint will cover 500 square feet. How 
- much paint would be required for two coats for ceiling and walls 
Of the above room? gallons. 


poaerrerr ee tty ay aac pret hab ae 
ee ret ee ne ee ers em : 


| 3. A rectangular building, 20° x 30’; 10° to the rafter plate with a 
i 1/4 pitch roof, (gable endson the 20° sides) will have how many 


aa | Square feet of surface, disregarding openings? 
a square feet. How much roof surface? ° 


: | 4. Figuring a "two coat" job, how much paint will be required to paint 
E the outside walls of the building if one gallon of paint will cover 
gs 500 square feet? gallons. 


1 5. You have peat called to estimate the cost of painting a smoke stack 
a that. has an outside diameter of 9' and a height of 52°. ‘The walls 
are perpendicular. What is the area of the outside ‘surface? 
_______s square feet. How much paint will be xetpireil'for a one 
a coat job if one gallon will cover 200 square feet? 
E | gallons. The paint you need is $4.60 per gallon or $1.75 per quart 
i How much paint would you suggest buying? gallon. Why? 


Listing 


Directions: List the items called for in each of the following. Select 
your answers carefully. 


1. Four main factors which may be considered estimating essentials are: 
(Ay) 
(B) : (D) 


2. Items which can be considered as overhead. costs are: 


(A) : (Gc) 
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Percentage of. profit can be. based somewhat on: 
@ oC) 
(B) ) a 


A contractor who can read blueprints and plans can obtain details 
and plans such as: 


(A) (F) 
(B) (G) 
(c) (8) 
(D) (I) 
(E) (5) 
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Assignment ' Pets © ' “Covering 
Sheet No. 13 a Units 183-192 


PAINT store OPERATION AND CONTRACTING 
No matter how great is the need for paint, people have to be told 
what to use where. This is the -job of the painting contractor. Poten- 


tially, everyone working as a Painter or decorator could venture on 
his own and become a contractor. ‘ 


Before assuming the responsibility of being on your own, there 
are a number of pitfalls that.should.be avoidede It is-also necessary 
to investigate all phases of the business to identify these and to 
become aware af those elements which contribute to future success. Al- 
though you are not presently considering going into business at this 
time, you should begin thinking about the possibility. of doing so in 


the future. Observe the actions of your employer and learn all you can 
from him. ; 


This assignment will help you identify the areas where pitfalis 
are abundantly located. As you become more knowledgeable of this phase, 
the appreciation of what goes into your employer's decisions will become 
more evident. 


Assignment: 


lL. Read the information sheet provided. 

2- Prepare a list of problems you would expect to encounter 
by going into business as a paint contractor and briefly 
explain how you would attempt to overcome these problems. 

3- Complete the questions below and turn in this assignment 
by e 


Re ference: 


C. Information Sheet No. l. 
Questions: 


True+Fa lise 


Directions: The following statements are either true or false. If the 
statement is true, draw a circle around the letter "T". If it is false, 
drew a circle around the letter "F". 

, F 1. The location of a painting contractor's shop is important. 

T F 2. Natural light is preferred in the showroom. 

T F 3. ‘The shop may have “islands” for display purposes. 
T F 


4. A large sign should be placed in the front window of the 
shop for advertising. 


89 
T F 5. As much information as possible should be given on your 
truck advertisement. 
T F 6. Going into business for yourself means you have all the 


responsibilities, 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. The life of your business, especially at the start will be 
and ° 


2. Historically, the profession is one of great pride in one's 
and ° 


3. The shop is a reflection of your Own 


4. Lighting facilities that are up-to-date will correct for 
and ce 


Se A good motto to follow in design is _. 


6. The accessories sold in the shop depend on the type of 
offered to the people, 


7. One of the greatest human factors toward the success of the paint~ 
ing contractor is that of __° 


Listing 


Directions: List the items called for in each of the following. Select 
your answers carefully. 


1. Formulate a list of points to consider when hiring a future employee: 
(add from your own expersences) 


(A) 
(B) 
(c) 
(D) 


(E) _ = SS EET 


(F) 
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2. Items which are considered a liability to the business are: 
(AY) 
(Bye 
(Cc) 


1 
; reas eas hs Ser Dehn ie Re ee at * " 5, 
on an eae Heme 
= eS ry 
we ae 3 


| 3e A good businessman requires a knowledge of: 
| ayo) 

(Bye 

COT ai a 8 F) 


(c) _ 


Ir“y2: on Sheet 91 


. at : 2% wt 
PAINT STORE OPERATION AND CONTRACTING 


After you have spent some time in the occupation of painting 
and decorating, you may take it upon yourself to go into business 
aS a painting contractor. Historically the profession is one of 
great pride-pride not only in one‘s work, but one‘s self as well. 
To uphold the image of lez‘jership in the community requires that 
type of self pride. Respect is not automatic, it is earned. Asa 
prospective businessman it would be weli worth your time ‘0 go 
Over many of the details of this new responsibility as possible 
before you assume your own business. This will save many hours of 
hardship later on, and possibly help to make your business 
successful. 


Naturally, among the many details you must know about your 
product and its application are basic knowledges about going into 
buSiness in general. Geod business management requires a thorough 
knowledge of locating s,ace, financing, and equipping the operation? 
including insurance, how to hire, to fire, to advertise, to display 
and to sell. There must be in you a little of the artist, the 
banker, the salesman, whe bookkeeper, the diplomat, the mechanic, 
and the horse trader. On top of all this you must have confidence 
in yourself an@ the personality te overcome any prospective 
buyer. The factors of personal qualifications form a large part 
of the assets to which success may he balanced. 


Your capital and credit supply will be the life of your 
operation, especially during the starting years. Choose with 
careful thoughts both your associates, if anyr and the particular 
"krand names" of products you will be handiing. It may be 
necessary to stand behind your product and your work. The location 
of your business is of prime importance. ‘The actual street where 
the "shop" is located may be determined by several factors. If 
you plan to seil other supplies as a side line, careful consideration 
as to the accessability of the shop is needed. Typical questions 
that should be asked are: How will people get to the shop? Is it 
on a bus line? Is a car needed, or will people just happen to pass 
by? Secondly, is the street itself well known, or is it a short 
passage in some off-section of town and very hard to find? And 
tc what extent are the competitors located in the immediate 
area or section is also a problem. An equitable balance among 
these factors determined by the type of service you want to 
offer the reople. 


The shop, both inside and out, is a direct reflection of 
your personality. It shovld he neat and attractive. Do not have 
it cluttered with supplies, ladders, etc. Simplicity in design 
is a good mctto tc follow. A paint contractor should show good 
taste, and by all means set : good example. This also holds 
true for the large sign in front of the shop as well as the writing 
on your company truck. The sign should be large enough to be 
easily read, yet, conservative. Avoid the splashy~-gaudy line. 
That is not to say, you should not have a clever idea for the shape 
er . slogan for advertising purposes. Often a small attractive 
Sign may be placed at the job site advertising who is doing the 
work and where vou or your shop can be located. 
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In the front portion of the shop an attractive showroom, 
well-lighted, carefully planned, will be of the utmost necessity 
to the selling of your product. fhe latest up-to-date lighting 
facilities will correct for dark days and color hue. If 
you are.going to sell, you must sell with enthusiasm and feeling. 
The showroom that transmits such feelings *o the buyer as he walks 
into it is going tc sell its product. The first impression is very 
important for it is lasting. Jt may mean the difference between 
a sale or just an inquiry. The shop should reflect good house- 
keeping practices at all times. 


ee eee 
- wee 
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- he : laboratory will convey a personal touch. No mess, tools, paint 
ae | Spots, etc., will distract the effectiveness of the display. Equally 
'. £ important, is the fact that too much material on display will 
Pic 4) destroy the central idea of the showroom. It would be a good’ 
Bile 4 practice to have the front winjows, if you have them, clear to 
; permit the person walking or driving by to have a clear view of 
your showrcom. There should be ample Space on the remaining three 
walls and the inclusion of one or more islands for display 
ta materials. Let the store “sell itself" rather than be a hindrance 
g to the business. 


i : 
i A partition between the display room and the working area or. 


oan ey ane ay te. 
a we oe 


Balt es If you are in business for yourself, you will soon discover that 
- it becomes necessary to attend to all aspects of the business per- 
va sonally. The careful budgeting of yourtime is then vital. It 
aa may seem that there are not enough hours in the day to get accom- 
= plished all that you would like. Perhaps it is then advisable to 
| have partytime help with the books, showroom, taking of orders, * 
| and selling. Uniess oou are anticipating a onewman operation, 
help of one »ind or another will be necdeds 


The selection of a needed employee is one of the most difficult 
: tasks which a manager is confronted with. Not only must you kiow 
| how to hire, but hire the person most suitable for the job opening’. 
E | People are more important than preducts. If you have developed a 
: 7 good live file of applicants, a vacancy is easy to fill. Once you 
| have the type of: qualifications you dre desiring, approach the task 
of future ceca i these points fixed in your mind » 
j 


lL. Be sure to 106k for the "same qualities in the applicant 
as previously set up. 


rad 
erro see - 


2. Give the applicant sufficient Opportunity to revea’. his 
true self. 


oe no 


3. Be aware ¢& the first impression. 
4, Check on his previous work experiences. 


5<« Do not fill a position with a candidate Lf there are 
reservations in your mind. — : 


4 
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Tf all conditions are favorablid, to both parties, chances are 
t* yt the person hired will be an asset to your firm. The flring of 
an employee is unpleasant for both Parties. For this reason, few 
people should be hired on @ trial basis: 4s the hiring is your 
responsibility, so is the resvonsibility to inspire your People. 
Your employees look to you for job leadership. The development 
of a team is not by accident. It does not just happen, Study the 
people in your organization and select a few that you feel would be 
good leaders, foreman. Give as many people es possibile a sense of 
Sharing in the success of the stor2. Such items as, incentive pay, 
promotion, increased responsibility and 2 “pat on the hack" axe but 
a few ways to jet your employee know you are happy he is working 
for you and not a competitor. 


Just aS you need to watch your people, your merchandise, and your 
customers, it is necessary to lowk out for your invested interest. 
There is little profit in building a sucessful business and ietting 
it dwindle away through careless bookkeeping, poor collection of 
bills or even a liability suit. At any given time, you should be 
able to know what materials are on hand, what is ordered. and how 
much money is involved. ‘The day to day expenses must be met, Some~ 
times with cash. It is awkward to be caught in a 
financially embarrasing situation. This situation may be offset by 
following a few simple rules, yet important ones. 


lL. Keep careful control over yotr records. 


2. Do not over stock materials unless an apparent demand 
is forthcoming. 


3. Keep current tabs on bills which may become overdue; 
set a time limit. 


4. Pay employees at a prescribed interval. 


5. Frovide adequate insurance against possible liable 
lawsuits. 


This list is far from complete, and is provided only to 


Stimulate further thoughts of profit; loss, and unnessary drains 
on the business. 


When suddenly you realize it is you who are faced with the 
responsibility of keepiny the store going, you will then know what 
is meant by the trite phrase, “Happy is the man who has found his work.” 
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TRATNING PLAN AND PROGRESS RECORD 
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PAINTING AND DECORATING 
i 
‘ 
ouyviagirUlranettiieashsterimtren ute dmmprinasfastmmdene natin “eeeehaneerreranataemeee intr aetna teeth ame hoeten at roe eee ee Ep Loyer’s Copy x *: 
JOB TRAINING: What the Preficiency RELATED INFORMATION: What Ue 
worker should be able to Shown the worker shovld know ¥ 
do a 
| ° fe 
| Health and Safety it 
| inspect tools, materials, Safety practices in the ie 
| equipment, and working “7 painting and decorating 
| oe area and take proper pre- trade 
: aS cautions against hazards | 
ty oe 
| Ee 7: Tame in hours = 
| ame gf . 5 
| ee Tools and Koulpment i 
| We oe ; ie 
| oe Select and care for the fools and equipment neces- ' 
| x tools and equipment of the oF sary for painting and dec~ 2 
_:: trade orating ! ee 
! ae i Se 
_ Time in hours Ba 
ra. ent g en ee ie 
| ae .* 
ae Surface Preparation : 
oe Prepare various types of "ypes of surfaces and the Zz 
ae surfaces preparatory to /\ preparation necessary for | ie 
at Finishing i each : 
mS ai . ze 
a - ; : ¢ | ae 
ae Time in hours : aa 
| eA 1 a 
| Se : ee 
P Paint Mixing x 
| ee Mix paint for proper color Principles and techniyues | 
| ve and consistency 1s, of raint mixing iy 
a ; ; = 
| ee T2me in hours ‘ i 
| ge eRe ee is 
| Jaane ' 
| aaa Paint Application : 
a | 
. Apply the various types of Relationship of types of 12 
oe paint .using brush, roller and/or surfaces to paint appli~ : 
BY spray cation .. 
- Time in hours | Ee 
4 rr a i 
EN Finishing Wood With Shellac, Varnish, and Lacquer Be 
ae Apply transparent finishes to : Characteristics of trans- 2 
- wood NZ parent finishes 
* 4 Time in hours ae 
Color Harmony 
| Mix ccolers to obtain desired ey Characteristics of colors 
| color | and their relationship in 
harmonious combinations 
Time in hours __ 
| 
| 
| 
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Color Styiing 
Select colors which camoflauge The relationship of color to 
or accentuate surfaces appropriate the environment 
for the immediate environment 


nee 


Time in nours 


Srecial Pinishes 
Produce finishes which represent Special finishes and where they 
metal, marble, wood grain, etc. are used 


| 


Time in hours 


Wall Coverings 
Prepare surface and apply wail ; Tools, eQuipment, and prepara~ 
coverings a tion necessary for applying 
*< | wall coverings 


Time in hours 


rr 


Estimate materials necessary and ' Feeters ingoived in cost 
costs for specific jobs ‘ and materisie estimating 
Time in hours __ x] 


Code for employer's use in marking student's progress: 
Performed some operations Oe 
with reasonable proficienc oy SX 


Ferformed most cperations in Z Performed mest operations |; < 
area Z Batisfactorily. .— 


Performed some operations in | | 
area VSN 
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| _ TRAINING PLAN AND PROGRESS RECORD 
| PAINTING AND DECORATING 


Student's Copy 
JOB TRAINING: What the Proficiency RELATED INFORMATION: What 
oo should be able to Shown the worker should know 
fe) 


Health and Safety 


Inspect tools, materials, Safety practices in the 
equipment, and working ae. painting and decorating 
area and take proper pre~ > trade 

cautions against hazards 


Time in hours 


Tools and Equipment 


Select and care fer the Tools and equipment neces- 


teols and ecuipment of the / sary for painting and dec- 
trade : ‘ orating 


Time in hours 


Surface Preparation 


| a Prepare various types of Types o£ surfaces and the 
| = surfaces preparatory to | preperation necessary for . 
: Sas, finishing | each 


Time in hours 


Paint 1% Mixing ( 
4 Mix paint for proper color Principles and techniques 
el and consisténcy \ / | of paint mixing 


ng Time in hours 
| 


Paint Application 


Apply the various types of Relationship of types of 
paint using brush, roller and/or surfaces to paint appli- 
spray cation 


Time in hours 


Finishing Wood With Shellac, Varnish, and Lacquer 


Apply transparent finishes to Characteristics of trans- 
wood | : 4 parent finishes 


Time in hours 


Color Harmony 

= Mix colors to obtain desired A Characteristics of colors 
a color and their relationship in 
Pet ‘I harmonious combinations 


Time in hours 


2 ee 
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Color Styling 
Select colors which camoflauge The relationship of color to 
or accentuate surfaces appropriate the environment 


for the immediate environment 
Time in hours Dx<t 


Produce finishes which represent . $pecial finishes and where they 


metal, marble, wood grain, etc. x are used 


Time in hours 


Wall Coverings 
Prepare surface and apply wall Tools, equipment, and prepara-~ 


coverings i, tion necessary for applying 
wall coverings 


Time in hours 


Estimating . 
Estimate materials necessary and ' PBactors invoived in cost 
costs for specific jobs i, and matexf4eie estimating 
Time in hours Da 


Code for employer's use in marking student's progress: 


Performed some operations in bed Performed some operations Oe 


area with reasonable proficienc yO 


Performed most operations in OX Performed nost cperations Pe 
area Sen satisfactorily - : e 
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TRAINING PLAN ANi PROGRESS RECORD 
for 
PAINTING AND DECORATING 


TT A EE ON CRS RE RNIIrE IT ih ean 
JOB TRAINING: What the Proficiency RELATED INFORMATION: What 
worker should be able to Shown the worker should know 
do 

Health and Safet 
Inspect tools, materials, Safety practices in the 
equipment, and working painting and decorating 
area and take proper pre- trade 
cautions against hazards | 


Time in hours 


Tools and Equipment 


Select and care for the Tools and equipment neces- 


tools and equipment of the | sary for painting and dec- 
trade | orating 


Time in hours 


Surface Preparation 
Prepare various types of Types of surfaces and the 


surfaces preparatory to — preperation necessary for 
finishing each 


Time in -hours 


Mix paint for proper color Principles and techniques 
and consisténcy a of paint mixing 


Time in hours 


Paint Application 


Apply the various types of Relationship of types of 
paint using brush, roller and/or surfaces to paint appli- 
spray cation 


Time in hours 


Finishing Wood With Shellac, Varnish, and Lacquer 
Apply transparent finishes to => Characteristics of trans- 


wood | /| parent finishes 
Time in hours 


Color Harmony 
Mix colors to obtain desired NX Characteristics of colors 


color and their relationship in 


harmonious combinations 
Time in hours 
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Ei 

; Color Styling 

Pi Select colors which camoflauge the relationship of color to 
or accentuate surfaces appropriate the environment 


for the immediate environment 
Time in hours x6 x | 
Special Finishes 


Produce finishes which represent Special finishes and where they 
metal, marble, wood grain, etc. . I<] are used 


Wali Coverings 
Prepare surface and apply wall Tools, equipment, and prepara~ 


¥ coverings tion necessary for applying 
| wall coverings 


Z| 

| Time in hours 
| 
i 


Time in hours 


4 | Estimatin 
F Estimate materials necessary and «+ Fectors inveived in cost g 
| costs for specific jobs - Sq and matawiais estimating 


4 : 
i | Time in hours a YAN 
; : 
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Performed some operations in 
area 


‘Performed some operations OX 


with reasonable proficien ay 


Performed most operations in | Performed most aa oe 
area Bavtszslactorily . 
aS tistactoril 


° . 
. . = Ls 
nee ee A enh eet eee Oa NN eT ENE OR RLS OF SE SH Sea eS 2 ee 


VT_002 097 ; 
Institutional Food Service Supervisor, A Course of Study Designed 
for Cooperative Part-Time Students Employed in Institutional Food 


Service, 


Karnes, James B., ed. : ; 
Missouri Univ., Columbia, Dept, of Industrial Education 
Missouri State Dep of Educ, Jefferson City. Ind Educ Sect 
Pub Date - Aug63 

MF AVAILABLE IN VT-ERIC SET 160p. 


“TRADE AND INDUSTRIAL EDUCATION, “FOOD SERVICE SUPERVISORS, *STUDY 
GUIDES, *FOOD, “COOPERATIVE EDUCATION, GRADE 11, GRADE 12, 


This course of study is designed for use by junior and senior high 
school students preparing for the occupation of institutional food 
service supervisor. Local and state subject matter specialists 


developed, tested, arid periodically revised the program, Eighteen 
assignment sheets, each containing information, assignment, 
references, and questions, cover 21) The Food Service Supervisor, 
(2) Nutrition, (3) Function and Source of Food, (4) Menus and 
Diets, (5) Food purenes itd (6) Principles of Food Preparation, (7) 
The Preparation of Food, (8) Serving the Food, (9) Records and 
Costs, (10) Sanitation, Sarvety, and Equipment, and (11) Advancement 
and Career Opportunities. What the worker should be able to do is 
correlated with what the worker should know in 2-cotumn form, A 
bibliography of references and progress records for use by teacher, 
student, and employer are included, The material is to be used by 
the individual student under teacher supervision for 180 hours. 
This document is é.ailable for $1.50 from Industrial Education, 103 
Industrial Educavion Building, University of Missouri, Columbia, 
Missouri 65201, (FP) 
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FOREWORD 


This course of study, consisting of an analysis of 
INSTITUTIONAL FOOD SERVICE SUPERVISOR together w*th the 
assignment sheets covering the related (occupational) in- 
formatiun to be taught by the school has been prepared for 
teaching Institutional Food Service Supervisor on an indi-~- 
vidual basis in a cooperative part-time program. 


The original analysis and assignment sheets were pre- 
pared by Dr. Carl R. Bartel, formerly Research Assistant in 
Industriai Education at the University of Missouri. This 
revision was prepared by Mr. Nevin E. Andre, Research Assis-~ 
tant in Industrial Education at the University of Missouri. 


We acknowledge the assistance of Mr. Ted 0. Lloyd, 
Executive Director, Missouri Hospital Association, Jefferson 
City, Missouri; Miss Evelyn Carter, formerly Dietary Con- 
sultant, Missouri Division of Health, Jefferson City, 
Missouri; Dr. Margaret W. Mangel, Professor of Home 
Economics at the University of Missouri; Miss Dorothy L. 
Vorhies, formerly Director, Department of Nutrition 
and Dietetics, University Medical Center, Columbia, Missouri. 


We wish to acknowledge our indebtedness to Dr. H. H. 
London, Professor of industrial Education at the University 
of Missouri, for the direction and administration of the 
Curriculum Materials Laboratory in which this material was 


prepared, and to Mr. James B. Karnes, Instructor in Industrial 


Education at the University of Missouri, who supervised the 
preparation of the material and edited the manuscript. 

Credit is due to Dr. H. Pat Wardlaw, Assistant Commissioner 
of Education, Mr. Merton Wheeler, Director of Industrial 
Education, and to other staff members of the State Department 
of Education for their efforts in the development of the 
Industrial Education Curriculum Series of which this course 
of study is a part. 


HUBERT WHEELER 
Commissioner of Education 


August, 1963 
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vune, 1956 
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THTROD -CTION 


In preParing this course of Study, it has been assumed that 
the attainment of occuPational competency in any type of work 
involves three different, yet closely related, types of learning. 


fhey are: 


l. fastery of the Practical job skills and procedures 
performed by the worker in the cccupation. 


2. Comprehension of the technical and related information 
baSic to an intelligent understanding end practice of the 
occupation. 


3. Development of those personal-social traits whith are 
2 essential for the successful worker. 


fhe £.rSt group of these “learning units*--the job skills and 
Procedures-—has been arranged in the analysis under the heading of 
“JOb Training.” The second group of learning units-~the technical 
and related information--has been arranged under the heading of 
“Related Information.” And the third group--the personal-social 
traits-~has been listed under”"Personal-Social Traits Essential 
for the Food Service Supervisor"in the intreduciory section 
addressed to the student. 


In a cooperative educational program it is necessary for 
both cooberating agencies--the school and the employer--to understand 
clearly just what each is to he responsible for in the training of 
the student-worker. Experience has shown that most of the practical 
job skills and procedares of an occupation can best be learned 
through supervised work on the job. Experience has shown also 
that the school can best teach most of the technical and related 
occupational information needed by young student-workers. This 
division of responsibility has been made in the arrangement of 
the course of Study: tnat is, it is expected that the student- 
worker will master the job sills and procedures through practical 
work On the job under the immediate supervision of the employer,and 
that he will receive instruction in related occupational information 
in the school under the direction of the coordinator. 


Skills and related information are matters for direct 
instruction, but personal-sccial traits are acquired only through 
practicing tnem during the process of acquiring skilis and information 
an@ in one*s daily conduct. ‘Therefore, both the employer and the 
school, as well as the home, must assume responsibility for 
developing in the student-worker those habits, attitudes and 
character traits which are essential for success in his ocaupation 
and in lize. Both the employer and the school should be constantiy 
on the alert to see that the the student-worker plac@S desirable 


interpretations on his experiences and that he Goes not i 
; _, E ¢ actice 
habits and exhibit character traits detrimental to his fp acohiay 


ry eee 


Since the coordinator‘'s class will be made up of fifteen or 
more Students, each differing from the other Significantiy, studying 
a dozen or more occupations which differ markedly in their require- 
ments, it follows that it will be impossibie for him to teacn; 
through the group method, the occupational information which 
relates to the specific job of each student-worker. In order to be 
effective, this type of instruction must be individualized. 

There is, o£ course, some related information, such as occupational 
health and safety, workmen's compensation, pet hage laws, fair 

labor standards, unemployment compensation, and the like, whick is 

Of common interest and concern to all student-workers, and may 

be effectively taught by the group method. But if the coordinator 

is to make a real contribution to the in-service vocationel education 
of his students, he must devote a major portion of his classroom 
instruction to content which deals specifically with the work of 

€ach boy and girl enrolled. 


With this requirement in mind, and in order to facilitate 
individual instruction, these assignment sheets have been prepared. 
Bach contains certain record data as to number and range of units 
covered, introductory Paragraphs designed to develop interest, 
explain the importance of the assignment, and to convey to the student 
what he is expected to learn, specific assignments including. read- 
ing, learning activities and a series of new-type Questions designed 
to check his attainment. 


Obviously, it is desirable to teach the related information 
in the school at the time it will be used most advantageously on 
the job. This means that the two phases of the student-worker's 
training should parallel each cther in a progressive manner. The 
coordinator will find the assignment sheets well adapted to 
this end. He can select from day to day the assignment which 
covers the informational units related to the work being done on 
the job. With this arrangement, the coordinator will become, 
during a major portion of his classroom time, a supervising study 
and helping teacher, 


In selecting books for the course, an effort has been made 
to restrict the number to an adequate coverage of the material, and 
to select those of recent publication so that current practices 
can be consistently presented. It is recommended that copies of 
these books be secured and kept in the coordimator‘s classroom 
for ready use by the student. 


The key sheets available in a separate manual have been prepared 
to enable the coordinator to score quickly the objective tests which 
are a part of each assignment sheet. These key sheets give the 
correct anSwers to the questions, as well as the reference and the 
Page on which each answer can be found. The key sheets should be 
kept in the coordinator's possession. 
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TO THE STUDENT-~WORKER 


Each year many young people enter the field of health service 
occupations of which the institutional food service supervisor 
is one tybpe.. The food service supervisor has a very important 
job and carries a great responsibility with regard to the heaith 
services of the SEBEL ELELOR ; 


The positicn of the food service supervisor has become 
increasingly importart in the last several decades. The reascn 
for this rise in importance is the increase in’skiil, techniques 
and Knowledge required concerning nutriticnal values and acceptable 
service which is heyond that expected of ‘the head cook or chef. 
Another eason is the increased responsibilities of the dietitian 
making it necessary to delegate ‘some.of these, concerning food 
service, ‘to some one: :resporisible individdal. 


Personal Qualifications of the rood Service Supervisor 


The type of work performed by the food service’ supervisor 
demands someone who is dedicated to the job and one who is highly 
concerned with the health and welfare of ali with whom contact is 
made. 


An important asset to this type of work is a sound training | 
in and knowledge of food preparation. As important as this is, it 
is vaiueless if the trainee is lacking in the appropriate personal 
and social traits necessary for this work. Before entering into 
the occupation, the individual shouid be aware of what is 
expected in the way cf personal characteristics and have the 
desire to further develop these traits. 


Among the personal-social traits essential for the institutional 
food service supervisor are the following: 


Professional Attitude. Professionalism is revealed by the 
Sincerity with which the food supervisor promotes the welfare of 
and interest in her voration. 


Intelligence. Average or above antetetgence is necessary to 
successful per formence. ee ; 


Responsibility. The food servicé supervisor knows “the responsibil= 
ities of the job and performs her duties to the best-of her aca 
at all times. 


Dependabili « The food service supervisor is pune tial. regular 
in her work habits and does her worl weit? _ 


Health. The job of the food supervisor requires one who is. 
healthy and an indiviéual who practices ‘and promotes health habits. 


courtesy and Frien@liness. A courteous supervisor is civil and 
polite in all situations. She also exhibits friendliness and 
cooperation, and has a genuine interest in the welfare of those 
with whom she comes in contact. 


Precision and Accuracy. The health and welfare of many depend on 


the precision and accuracy with which the food service supervisor 
Performs her work. 


Appearance. It is essential to be suitably dressed, scrupulously 
clean and generally well groomed in this field of food preparation 
and service. 


eewammnerenm - 
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. ANALYSIS OF INSTITUTIONAL FOOD SERVICE SUPERVISOR 


JOB TRAINING: What the ’ Assign. RELATED INFORMATION: 
Worker Should Be Able to Do No. What the Worker Should Know 


The Food Service Supervisor 


1. Carry out duties and 1 1. Duties and responsibilities 
responsibilities , of the food service super~ 
visor 
2. Prepare a job description 1 2. Duties and responsibilities 
of all food service 
personnel 
1 3. Relationship of the dietary 


department to others in 
the institution 


4. Cooperate and work with 1 4. Importance of good 
others relationships with others 
5-« Be ethical in dealing 1 5. Essential ethical and 
with people personal qualities 
6. Maintain physical fitness 1 6. Personal appearance and 
and personal appearance health 
1 7. Essential training and 
experience background 
Nutrition 
T H 
2 8. Importance of good 
nutrition 
9. Identify signs of good 2 9. Signs of good nutrition 
nutrition 
10. Select foods wisely 2 10. Selection of. food 
2 11. Improving food diets and 
habits 
12. Identify food groups 2 12. Food groups 
3 13. Reasons for food fads 
3 14. Relation between food fads 
and food costs 
I5- Secure foods and 3 15. Fallacies about foods and 


information from - nutrition 
reliable sources 

16- Follow accepted procedures 3 16. Misconception and myths 
only about foods and food 
preparation 


Function and Source of Food 


4 17. Function and source of 
carbohydrates 
4 | 18. Function and source of 
| fats 
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JOB TRAINING: What the Assign J RELATED INFORMATION 
Worker Shoui? be able to Do | No. ! What the Worker Should Know 


| 4 hs. Function and source of 

protein 

120. Function and source of 
minerais 

| i2l. Function and source of 

vitamins 

22. Function and source of 
water and cellulose 

23. Choose foods that contain 23. Energy needs 

necessary food components 


un F&F & & Ff 


| 

{ 

24. Function and source of 
meat, poultry and fish 

food groups 

25. Function and source of 

milk, cheese and egg food 

| 

| 

i 


groups 

26. Function and source of 
vegetable, fruit and 
salad food groups 

27. Function and source of 
desserts, beverage and 
appetizer food groups 

28. Function and source of 
Sandwich, bread and 
cereal food groups 

29. Select essential food 5 29. Food values 

of desired values 


Menus and Diets 
1 1 


6 |30. Nutritional needs during 
pregnancy 
31. Nutritional needs for 
various age groups 
32. Nutritional adequacy 
33. Normal or regular diets 


31. Consider nutritional needs: 6 
| 6 
6 
i 6 34. Modifications of normal 
i 
$ 
7 
7 


in menu planning 


diets 

35. Relation of menu planning 
to cost 

36. Principles of menu 
planning 

37. Master menus and basic 
food patterns 


36. Follow acceptable planning 
procedures 
37. Plan weekly menus 


38. Plan full liquid and soft}. 
diets 
39. Plan menus suitable for 


i 7 (39. Menu patterns for various 
various age groups | 


age groups 


40. Plan acceptable menus Food acceptance 


~J] 
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JOB TRAINING: 


What the ‘Assign. RELATED INFORMATION: 
Worker Should Be Able to Do -__No. What_the Worker Should Know 
41. Check variety, color, and } 
nutritional adequacy in | 
menu planning 
42. Construct suitable H 7 2. construction of recipes 
recipes 
43. Measure ingredients 
accurately 
44. Record recipes and menus ; i 
45. Jse correct menu | 7 j5- Terminology in menu 
terminology planning 
i i 
Food Purchasing 
46. Follow institution's | 8 la6. Policies aad procedures 
purchasing policies in food purchasing 
47. Follow acceptable pur~ 
chaSing procedures 
48. Purchase food products 8 48. Buying guides to food 
with aid of buying products 
guide 
8 49. Sources of supply 
’ 8 150. Seasonal purchasing 
51. Select and purchase quality 8 51. Quality, size, grades 
food products | | and checking of food 
products 
52. Check food products \ me Ct 
carefully before 1 
purchasing st 
53. Calculate exact food 8 ‘ee Calculation of food needs 
needs 
54. Write food specifications i 
55. Check foods received 8 55. Receiving, storing and 
| preservation of purchased 
i foods 
56. Plan the storage and 
store foods carefully. 
57. Control humidity and 


eee 


58. 


59. 
60. 


61. 
62. 


temperature for storage 


Maintain a clean 

kitchen 

Assist kitchen personnel 
Plan, post and follow 
work schedule 

Plan for food preparation 


| 9 


t 
4 
j 


Deliver food to work units) 


Principles of Food Preparation 


t 
‘ 


58. 


Principles of food 
preparation 


Planning and facilities 
for food preparation 
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JOB TRAINING: What the ‘Assign. RELATED INFORMATION 
Worker Should Be Able to Do '_No. i What the Worker Should Know 
63. Initiate and use 9 163. Use of standardized 
standardized recipes ; recipes 
64. Maintain recipe file 
65. Check quality Of food : 9 j65 Factors affecting 
before serving quality and food appeal 
66. Measure and weigh food 9 {06 Weight and volume measure- 
accurately : ment of ivod 
67. Determine and measure 
standard portions 
68. Convert measurements | 
9 (69. Cooking temperatures 
The Preparation of Food 
; i 
70. Follow correct timing : 10 ;70. Timing and temperature 
and temperatures in control in meat, poultry 
meat, poultry and fish and fish preparation 
preparation i 
71. Prepare and cook meats io 71. Methods of cooking meats 
72. Prepare and cook poultry 10 72. Methods of cooking pouitry 
73. Prepare and cook fish 10 73. Methods of cooking fish 
74. Place meats, poultry and 10 !74. Storage of meats, poultry 
fish in storage : : and fish 
75. Freeze meats, poultry | 
and fish j 
76. Prepare and use meat, | 
poultry and fish leftovers 
77. ‘Follow correct timing ii ‘77. Timing and temperature 
and temperature in milk, control in milk, cheese 
cheese and egg preparation and egg preparation 
78. Prepare milk products ; 11 i78. Methods of cooking and 
| | uses of milk 
79. Cook with milk 1 
80. Cook with cheese | 112 '!80. Methods of cooking and 
uses of cheese 
81. Prepare and cook eggs 1i (81. Methods of cooking and 
“ uses Of eggs 
82. Pliace meat, cheese and ! 11 (82. Storage of milk, cheese 
eggs in storage i and eggs 
83. Follow correct timing and: 12 [63. Timing and temperature 
temperatures in vegetable,: | control in vegetable, 
fruit and salad preparation! fruit and Salad prepa=- 
| ration 
84. Prepare and cook 12 84. Methods of cooking and 
vegetables | preparing vegetables 
85. Prepare and cook fruits | 12 85. Methods of cooking and 
preparing fruits 
86. Prepare raw fruits | 
87. Prepare salads 12 87. Methods of preparing 
| 
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JOB TRAINING: What the ‘Assign ¥ RELATED INFORMATION: 
Worker Should Be Able to Do No.1 What the Worker Should Know 
t 
88. Place: vegetables, peatts 12 | 88. Storaje of vegetables, 
and salads in storage fruit and salads 
89. Prepare and use vegetable, { 
fruit and salad leftovers 
$0. Follow correct timing ; 13 | 90. Timing and temperature 
and temperatures in control in dessert, 
dessert, beverage and beverage and appetizer 
appetizer preparation ; preparation 
91. Prepare desserts i 13 | 91. Methods of cooking and 
preparing desserts 
92. Prepare beverages i 13 92. Methods of preparing 
‘ beverages 
93. Prepare and cook | 13 93. Methods of cooking and 
appetizers | preparing appetizers 
94. Place desserts, beverages i3 {| 94. Storage of desserts, 
and appetizers in i i beverages and appevizers 
Storage i | 
95. Freeze desserts i 
96. Prepare and use dessert.,| 
beverage and appetizer 
leftovers | 
97. Follow correct timing ; 14 97. Timing and temperature 
and temperatures in i { control in sandwiches, 
Sandwich, bread and i bread and cereal prepa- 
cereal preparation ration 
98. Prepare sandwiches 14 ; 98. Methods ef sandwich 
! preparation 
99. Bake breads j 14 | 99. Methods of baking breads 
100. Prepare cooked cereals 14 100. Methods of preparing and 
j cooking cereais 
101. Serve ready-to-eat | 
cereals | 
102. Place sandwiches, breadsi 14 }102. Storage of sandwiches, 
and cereais in storage | bread and cereals 
103. Prepare and use sandwich, i 
bread and cereal leftovers i 
Serving the Food 
104. Foliow desirable and i 15 104. principles of efficient 
acceptable procedures food service 
105. Piace and remove serving 15 |105. Methods and types of 
equipment } | food service 
106. Set up a tray 
107. Distribute trays to | 
patients 
108. Serve food to personnel 
109. Display food 
110. Clean up service i5 (110. Serving facilities 


equipment 
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JOB TRAINING: What the peetans RELATED INFORMATION : 

Worker Should Be Able to Do | _No. What the Worker Should Know 
ill. Keep financial | 15 7 Financial and food 

records { serving records 

.112. ‘Keep serving records t : 

113. Evaluate food service 15 113. The acceptance of food 

t 


served . 
114. Secure evaluative 
information 
1i5. Adjust serving to 
individual preferences 


9 re AE O04 Herve nti aE erp Five abs stint hans er 
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Records and Costs 
i i 

16 j116. Accounting and purchasing 
procedures and policies 

16 47. Periodic dietary and 

food service record and 


117. Make periodic reports 


| 
i ' reports 
118. Keep general food service! i I 
records : fe 
119. Determine costs of i 16 119. Portion control and 
recipes H costing of recipes 
eI < 


120. Determine costs of 
portion served 
121. Order food products 16 j121. Purchase orders and 
receiving records 
122. Keep purchase and 
receiving records 
123. Calculate food to be 


pur chased 


124. Classify foods 16 (124. Classification of foods 
and other expenses 

125. Classify other expenses? 

126. Maintain inventory 16 1126. Inventory and storerocm 


records 

127. Price foods 

128. Maintain orderly 
storeroom 


control 
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Sanitation, Safety and Equipment 


133. Carry out cleaning 
procedures on schedule 


7) Oy erarrrene ann tw. 


129. Maintain self i 17 i129. Personal health and 
cleanliness | : appearance 
130. Dress appropriately i 
for work : 
131. Handle food with 17 lu32. Handling food 
provided utensiis t 
132. Maintain clean 17 i232. Sanitary facilities and 
facilities cleaning procedures 
[ 
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JOB TRAINING: What the iAssiond RELATED INPORMATION: 
Worker Should Be Able to Do: No. 1 What the Norker Should Know 
134. Maintain washing standards 17 {134. Cleaning agents 
135. Maintain standards of . 17 {135. Sanitation standards 
i 
136. Cenduct routine — 17 j136. Care ana safe operation 


inspection 
137. Operate food service 
equipment safely 
138. Keep equipment records 17 
139. Follow safety 17 
regulations 


cleanliness de | 
i of food service equipment 


138. Equipment records 

139. Hazards, precautions and 
general safety prem 
cedures 
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| 
140. Conduct safety campaigns 


Advancement and Caree portunities 
i 


141. Supervise employees 18 }141. Principles of personnel 
and delegate responsi- 


management and supervisicn 
bilities 


142. Orientate staff | 
members 

143. Acquaint self with 
nearby food serving 
institutions 


j= 
i) 


; 
1142. taff relations 
| 


18 j143. Opportunities as a food 
{ service supervisor 

18 a Opportunities in the 

: dietary field 

18 45. Other health occupation 

i opportunities 

18 146. Training and experience 

requirements 
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Assigntent covering 
Sheet No. 1 Units 1-7 


TH= FCOD SSRVICE SGPERVISCR 


4 There are many facets which need to be considered by the 

P person DrepDering to become a food service subervisor. YOu, aS a 

: food service supervisor, have the opportunity to asseciate with 
many congenial reople 411 of whom, like yourself, have a genuine 
interest in people and their welfare, and a devotion to the 
service of humanity. The rewards received are not only monetary, 
but @ feeling of heing associated with others in a worthwhile 
undertaking. 


The jop of the food service supervisor is one that is 
considered very imvortant and essential in every institution which 
Provides for quantity fecd preparation. You must know the 
responsibilities and Guties of your job and the relationship it has 
to the over-all institution. Your success’in this occepation 
requires that you obtain a hich dearee of skill in not only 
operating the fcod area, but also working with and supervising» 

ee other employees. To do this you mist have the ability to make 
3 everyene feel a part of the total organization. 


In this assignment you will have the opportunity to learn the 
duties and responsibilities of the food service supervisor and 
food service employees, the qualifications considered essential 
to success and the relstionship of this occvpation to the total 
institution. 


assicnment: 


1. Read the given references listed below. 

2. Pericdically, throughout your training, rate your progress 
as a food service sudervisor uSincg the "Food Service 
Superviscr Rating" chart given in Information Sheet No. l.- 

3. Answer the questions below and turn in this assignment by 


References: 


A. American Hospital Association, Hospital Pood Service 
Manual, pp. 250-260. 
i. Intormation Sheet No. 1. 


: Ouestions: 
Trvue—Fraise 


Directions: The following statements are either true or false. If 
the Statement is true, draw a circle around the letter "PT." If it 
is false, Graw a circle around the letter “;."* 


' FP Ll. It is essential for the dietitian as well as the food 
Service supervisor to have a besic knowledge and skill in 
the supervision of workers. 
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spitals have a trained dietitian in 
a preparation department. 


In actual »ractice, Gictitianc may serve two or more 


institutio..s ino 


Te is essenticl £ 
resvonsibilities 


One of the 2 
is to steo i 


One of the =£irst ‘7 


endloyees is to dee 


you want it aone. 
The employee bein 
procedures at fir 
to correct these 
familicr with her 


Employee training 
smcil hospital, = 


One of the steps 
numer of worners 
workers needed, 


The administration 


the responsivility 


The management of % 
responsivilities 
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administrative Ge 
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of general food service is considered 
of the dictitian. 
cheraveutic Giets is one of the 


of the supervisor. 


al for the food service supervisor to 
ssume responsibilities of routine 
tails. 


One of the res.v0nsibilities of the cook may be that 
of giving instruction to and supervising kitchen helpers. 


Tt is Gesirable £ 
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or the same person who removes soiled 
ating area to be responsible for 


returning clean dishes to prover storage area. 


Duties of a countcr worker may be the responsibility 


of the kitchen he 


It is necessary = 
record of positio 
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One advantage of 
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F 18. Terms Of employment ahd promoticnal opportunities are 


only two of the items which are included in “job 
specifications." 


F 19. The "work schedule“ is designed and used primarily by 


the dietitian for the control of supervisory staff. 


F 20. Actually, "work schedules" are a means of standardizing 


work output. 


F 21. College education is not only desirable, but is 


necessary in order to succeed in the job of food 
service supervisor. 


F 22. Some experience and training in food preparation will 


greatly aid one in food service supervisory work. 


F 23. Two personality traits Of a food service supervisor 


are: a genuine interest in people and an interest in 
the positicn. 


F 24. Even though good personal appearance is essential for 


the work which a food service supervisor does, it has 
little relation to her promotions. 


F 25. Et is not necessarily the obligation of the food service 


supervisor to keep up with current information related 
to her field. 


F 26. Never should the food service supervisor give out 


personal information that has come to her attention 
in the course of her work. 


F 27. The food service supervisor must have the ability to 


understand individual needs and interpret their attitudes. 


F 28. The total evaluation program Of an institution often 


includes an individual rating of the food service 
supervisor. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 


required to complete the sentence correctly. 


1. 


3. 


Dietary consultation programs in recent years have been 
developed by many departments 
for hospitals and similar institutions. 


Food service employees should have the to 
acquire necessary skills if they do not already have them 
when employed. 


In the use of delegated responsibility, each worker must know 
what duties are and to he or 
she is directly responsible. 
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It is helpful for delegated duties to be put in written form, be- 
cause written duties are whereas oral instructions 
usually each time they are repeated. 


The training of employees may be Of two majOr methods; one is by 
instruction and the other by 
instruction. 


Training in a small hospital is usually given as 
instruction, whereas it is more frequently given as 
instruction in the large hospital. 


ideally, the supervisor works under a professionally qualified 


The duties of the porter in smaller institutions may be assumed 
by the _ or by an employee from the 
or department. 


Upon the termination of employment, the employee's personnel 
record card is placed in the file. 


Essential information concerning Of the job and 
__—“‘CéOSE:«SOAhthEe:«SWOKEYS are contained in "job 
specifications." 


A copy Of the “work schedule" should either be to 
each employee or where she can eaSily see it. 


Probably the most important purpose Of the food service super- 
visor position is to perform and 
functions delegated by the dietitian. 


The “watchword@" in personal appearance is 


The integrity of the food service supervisor reflects not only 
on herself but also on her with whom she works 
and the in which she is employed. 


One Of the most important intangible aptitudes of a food service 
supervisor is the ability to get employees to.work ' 
whether under or not. 


The service rendered by the food service supervisor must be 
- and centered. 


The greatest value, in rating the food service supervisor as 
well as other employees, lies in the to which 
it has been put after it has been made. 
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Muitiple-Choice 


Directions: In the space at the left of each statement, write 
the letter of the item which will provide the correct answer to 
complete the statement. 


1. One of the duties not considered that of the dietitian 


is (A) menu-planning; (8B) typing: (C) supervision of 
departmental sanitation; (DB) food purchasing. 


2. One of the duties not considered that of the food 


service supervisor is (A) employee orientation; 
(8B) efficiency ratings; (C) messenger service; 
(D) refrigerator inventories. 


3. One of the duties nat considered that of the kitchen 


helper is (A) salad making: (B) testing of recipes; 
(C) assigned cleaning; (D) pantry work. 


4. One of the duties not considered that of the clerical 


assistant is (A) issuing supplies: (B) record keeping; 
(C) periodic inventories; {D) writing requisitions. 


5- One of the duties not considered that of the storekeeper 


is (A) receiving supplies; (8) storage of supplies; 
(C) periodic inventories; (D) typing. 


Listing 


Directions: List the items called for in each o£ the following. 
Select your answers carefully. 


1. 


Qualifications which food service employees should have are: 
(A) 

(B)__ 

(c) 

(D) 


The four factors that determine the number of workers in a 
dietary department are: 


(A) eas > ae tee) 
(B) (D) 


Three groups to whom the dietitian often teaches courses are: 


(A) t—‘“iéEN*YS; 
(B) 
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Information to be provided employees at the time of their em- 
Ployment concerning institutional policies and regulations is: 


(A) 
(B) 
(Cc) 
(D) 
(E) 
(F) 
(G) 
(H) 


Records of each employee must be kept in the dietary or 
Personnel office and should include: 


{A) (E) 


(B) (EF) 
(c) (G) 
(D) 


instructions especially concerning diets given to patients, 
Staff, etc., whether written or oral need to be: 


(A) (c) 
(B) (D) 


The four main items or factors on which a food service 
supervisor is rated are: 


(A) (c) 
(B) (D) 
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Information 
Sheet Wo. lL 


THE FOOD -SERVICS SUPERVISOR 


For the individual who is planning to become a food se vice 
supervisor, there are many facets to the work which need tc he 
considered. ee ie - 


Some college education is very desirable for this type of 
work, but is not absolutely essential. One should be familjar 
with and have had some training an@ experience in foods and 
nutrition, and also supervisory work. Any additional knowledge 
and experience along the lines of the assignments of this course 
will be very beneficial to the one entering the position of food 
service suvervisor. 


Probably the most important purpose of this position is to 
perform those supervisory and@ managerial functions which are delegated 
by the dietitian. The performing of these functions helps to 
relieve the dietitian of routine administrative duties and allows 
the dietitian to focus her attention on major administrative 
functions of the dietary department. 


Ethical and Personal Qualities 


- @ertain ethicai and personal qualities are essential if One 
is to be a success at her work. This is especially true for the 
food service supervisor. 


Personality Traits 


1. Must have a genuine interest in people and their welfare. 

2. Must ‘be able to work harmoniously with others on the 
institutional staff. 

3. Must be willing to work and shoulder the responsibilities 
of the position. 

4. Must be willing to learn and to accept new responsibilities 
gracefully. 

5. Must be sincere in helping others through avenues of her 
job. 

6. Must have a liking and interest for the position of food 
service supervisor. 


Personal Appearance 


1. The food service supervisor must maintain a neat appearance 
at all times. 

2. Personal cleanliness should be the “watchwork.” 

3. Personal appearance is an indication to others of the 
work performed in the food area. 

4. The personal appearance of the food service supervisor 
very often is a @etermining factor in future promotions. 
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#thical conduct 


1. The food service supervisor should devote herself to 
the service of humanity. 

2. The food service supervisor should show a devotion to 
those under her direction. 

3. It is the responsibility of the food service supervisor 


to keep pace with new information which is being continually 


added to the field. 

4. The food service supervisor should be interested in and 
contribute to the welfare of the community. 

5. The food service supervisor should be loyal to the 
institution in which she is employed. 

6. The food service supervisor should cooperate fully with 


all associates to attain the objectives of the institution. 


7. ‘The integrity and devotion of each food service super- 
visor reflects not only on herself, but also on the 
associates with whom she works and the institution in 
which she is employed. 

8. The food service supervisor should hold in confidence 
ali personal matters which come to her attention except 


those which are pertinent to wu..e welfare of the individuals 


whom she serves and; in this case, should be relayed to 
responsible persons only. 

9. The food service supervisor must always exercise good 
judgment in ali her dealings with people. 


Relations With Others 


Since the food service supervisor is definitely concerned 
with the over-all preparation and the serving of foods, she must 
constantly be aware of and encourage friendly relations with both 
the kitchen and staff personnel, and others for whom the food is 
prepared. It must be remembered that friendly relations must be 
Maintained with whomever the food service supervisor comes in 


contact. It has been said that one of the most important aptitudes 


of a food service supervisor is intangible, this being the ability 
of making employees work harmoniously whether they are under 
pressure or not. It is very essential that a pleasant atmosphere 
exists throughout the institution. To this end the food service 
supervisor can contribute greatly. 


Tue food service supervisor should constantly bear in mind 
that the service, which she is rendering, must be patient-, 
customer-, and staff-centered, and that one must understand 
individual needs and be able to interpret the attitude of the 
people with whom she works and serves. 


Normal and modified diets are designed for individuals. 
These individuals need to be considered especially in light of 
their ability to understand and to follow the various types and 
kinds of diets prescribed. All instruction to patients, staff, 
etc., whether written or oral, should be presented in such a way 
aS to hold special interest to the one being instructed. These 
instructions need te be accurate, factual, brief and to the point, 
and adaptable to the particular individual. 
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Rating of the Food Service Supervisor 


The work of the food service supérvisor is often rated as 
part of the total evaluation program of the institution. The 
rating may be performed by either the supervisor, herself, or by 
those under whom she works. The value of the rating lies in 
the use to which it is put after it has been made. The food 
service supervisor should review the ratings made and make an 
honest effort to improve on those points which were rated low and 


continue to perzorm well on those points on which she was rated 
high. ; 


A typical rating scalc is scewr below. Study it carefully. 
Remember each point as you begin your training for food service 
supervisor and continually evaluate your work on og item as 
you progress. 


Food Service Supervisor Rating* 


i - | Unsatis-~ | ; 
Items ‘_jExcellent ! Good |} Fair ; factor Remarks 
a = | = a 
A. Skill | 
1. Knows and applies ar 1 | 
principles of good 
{ 


nutrition and diet 
therapy ; | 


2. Knows and applies 
principles of good oe | 
cookery 


3. Has developed accu- 
racy and reasonable 
speed and is able 
to meet deadlines 


4. Is skillful in 
clerical proce- 
dures. (Can chart 
food orders and- 
order supplies 
accurately) 


5. Can arrange work 
for self and 
others 
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B. Dependability 


- { ; Unsatis~ : 
Items | Excellent | Good ; Fair ; factory = Remarks 


* j 
Practices economy } 
in use Of material } 


| 
and time | 


oe He ON oe at rap map ha 
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Insists upon prin- 
ciples of good 
Sanitation 


Is concerned with 
safety of Patient 
and personnel 


Directs tray set~ | 
ups, cafeteria 
lines and table 
Service using 
guides provided 


een anhtelaadenetentatntteiemaeel 


off duty at 


Reports on and 
Scheduled time | 


Never leaves work 
area except with 
Supervisor's ap- 
proval and can 
always be found 
in area where 
needed most 
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about uSing sick 


i i 
Is conscientious | | | 
leave 


Completes work 
even though not 
under immediate 
supervision 
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5. 


Cc. Personal Qualifications 


lL. 


3. 


p } i Unsatis~ 
Items. ‘Excellent ji Good ! Fair } factory {| Remarks 


E 
| 
| 
= 


Knows and practices | 
good health habits 


is careful in check+ 
ing and receiving 
Supplies and does 
not issue food or 
supplies without 
proper authoriza- 
tion 


mse nance damit eget ies Rerhondien em scn amen iniatiehetieiatenin hielsted 


Follows through on | 
assignments 


is weil groomed 
and in correct 
uni form 


is in good physi-~ : 
cal and mental 
health 


Is loyal to super- 
visor and respects 


authority 


is well mannered | 
(toward patients, 

visitors, staff 
and co-workers) 


is co-operative 
(good team- work- 
er) 


Accepts re~assign~ 
ment and varied 
tests willingly | 
to achieve maxi- 

mum production 
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! Unsatis- 


i 
items Exceilent {Good ; Fair riepsicion S | Remarks 


D. Leadership 


1. Works well with 
others 


2. Listens to em- 
ployees'’ grievances 
and refers them to 
proper channels 


3. Accepts construc- 
tive criticism ' 
and follows through 


4. Instructs each new 
employee carefully 
and correctly 


5. Develops employees 
and helps them to 
be ready for 
advancement 


6. Plans work im~- 
partially so that 
the bulk of work 
is divided fairly 
among the employees 


7. Has the respect of 
those supervised 


8. Is able to disci- 
pline employees 
when necessary 
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9. Is able to make 
decisions and 
adjust to new 
situations 
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li. Continues to inm- 
prove by study 
and self-cvyaiuation 
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12. Is industrious ané ' 
Gisplays initiative} : : : 

* AGapted from the publication, Performance Rstina Focd Service 


Subervisor, used by permission of the American Dietetic 
Association. 
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Assignment ; Covering 
Sheet No. 2 Units 8-12 


NUTRITION FOR GOOD H2ALTU 


Good food selection is the cornerstone of good nutrition. In 
facts nutrition is one of the most important single environmental 
factors affecting our personal well-being. We, as human beings, 
are unfortunate in the respect that we do not have any automatic 
mechanism to guide us in the proper cnoice of the foods we eat. 


Nutrition may be defined as “the science of nourishing the body 
properly" or may be a term used to refer to the "nutritional 
status, that is the condition of the body." Another definition 
which is more comprehensive is “the combination of processes by 
which the living organism receives and utilizes the materials 
necessary for the maintenance of its functions and for the growth 
and renewal of its components." From this the food service 
supervisor can see that a knowledge and correct use of nutitional 
principles are essential. 


In this assignment you will have the opportunity to learn 
the importance of nutrition and how it is related to good health. 


Assicnment: 


l. Read the references listed below. 

2. Rate your present diet for at least one day. Use the 
"Food Selection Score Card" {See B p. 16). 

3. Answer the questions below and turn in this assignment by 


° 


References: 


B. Peyton, Practical Nutrition, pp. 3-17. 
I. Information Sheet No. 2. 


Ouestions: 
True-False 


Directions: The following statements are either true or false. 
rf the statement is true, draw a circle around the letter "T." 
If it is false, draw a circle around the letter "F." 


fF F 1. The purpose of food is nourishment for the human body 
and it has very little effect on a person's morale. 


T F 2. Presently much emphasis is placed on the relation of 


one's weight to his height as a means of judging 
nutritional status. 
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13. 


14. 


15. 


16. 


17. 


18. 


Nutritional facts as related to health are changing 
constantly due largely to new discoveries being made. 


School lunch programs are: helping to improve the 
eutrition Of many people. 


Education concerning nutrition is an accepted function 
Of various health agencies, but very seldom thought of 
aS a function of hospitals. 


One may often find a nutritional program operating 
in various kinds of larger industries. 


Many large companies conduct or sponsor research in 
nutrition; the public seldom benefits from this since 
very little of it is made available to them. 


The Food and Nutrition Board was established to advise 
the government on matters of food nutrition. 


According to Food, The Yearbook | of Agriculture 1959, 
about 25 per oene of our nation’s households have poor 


diets. 
Ascorbic acid-rich fruits are grapefruit and oranges. 


It is generally accepted that one can work and think 
better when enjoying good health. 


Nutrition may be defined as the science Of food and 
its relativun to health. 


The combination of foods with the indicated number of 


servings (from the "Basic 7 Group”) supplies the essential 


nutrients to meet daily requirements. 


“A Daily Food Guide” plan is a more recent guide to 
meal planning chan the "Basic 7 Plan." 


When using the “Daily Food Guide," one should choose 
at least the minimum number of servings from each 
broad group. 


Foods chosen to round out the meals (using the "Four 
Group Plan") should be from foods not listed in these 
groups. 


Each individual should attempt to have some meat, 
poultry, fish, eggs. or milk at each meal. 


Communities have developed in certain areas largely due 
to the settling of people to work the land in order to 
grow the foods needed. 
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T F 19. ‘There have been comparatively few discoveries involving i 
minerals and vitamins during the present century. 


T F 20. Individuals may survive a week or more without food and 
with little or no bodily changes occurring. 


Se ig he Ties Ee cata 


T F 21. It is true that some individuals who follow poor 
dietary practices may look healthier than those who 
follow prescribed diets. i 


T F 22. Individuals must continually adjust their food habits 
aS they grow older since their nutritional needs are i 
constantly changing. 


fT F 23. The average life span haS increased approximately 20 
years Since the beginning of this century. : 


completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. ; 


1. A person who is in good physical and mental health should have 
a radiant and abundant . 


2. An effective measure in the improvement of a child's health is 
the serving of a e in a school 
lunch program, to supplement the home diet. 


3. Nutritional programs in industry have helped to cut dom 
a oe NG _.. and generally have increased 
the output of workers. 


4. Guides for various nutrients needed have been set up by a 
board in the United States called the ———“‘(WC(*;SW 


5- In the guide for meal planning, "Basic 7 Food Groups,” the 
foods are divided into groups which are in 
food composition and which serve the function 
in the body. 


6. The "Basic 7" was developed to be used as a guide for the 
selection of foods. 


7. Sugar, cream, salad dressing, starchy foods and rich desserts 
should be used sparingly in the diet because they do not 
alwayS carry added and ___ 


8. Even though there is an abundant food supply in the U.S., 
Surveys show that diets could be improved, particularly by 
including more nutrients such as and 


® 
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9. A Daily Food Plan requires a or a 
vegetable at least every Other day. 

10. As early as the 18th century scientists were aware of the 
relationship between respiration and the of 
food. 

ll. The human body has many and 
devices which aid it in compensating for poor dietary 
practices. 

12. Poor diets have less effect during s @ period 
of slow growth, than they do during zs a period 
of rapid growth. 

13. At the present time more and more emplasis, as concerned with 
health, is being placed on measures and less 
and less on measures. 

14. Individuals who do not eat properly become less active, 
their eyes become » their growth is ’ 
their life is and their muscles tend to 

Listing 

Directions: 


List the items called for in each Of the following. 


Select your answers carefully. 


1. 


The American Dietetic Association lists 13 outward signs 


. OF good nutrition; these are: 


(A) 
(B) 
(Cc) 
(D) 
(E) 
(F) 
(G) 
(H) 
(I) 
(3) 
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The three international grovys who are interested in nutrition 
are: 


(A) 
(B) 
(c) 


After the nutritive values are Satisfied in the selection of 
foods from the “Basic 7," it may be necessary to provide for 
additional caloric requirement. This may be done by: 

(A) 


(B) 


Nutrients found most frequently below the recommended amounts 
ares: 


(A) (Cc) 
(B) (D) 


Diseases rarely seen in this country because people can 
afford good diets are: 


(A) (D) 
(B) (E) 
(Cc) 


A food is a substance which meets the following needs of the 
body: 


(A) 
(B) 
(Cc) 


Eight factors which stand in the way of good nutritional 
Practices and food habits are: 


(A) (E) 
(B) (F) 
CC, AG) 
(DO) (8) 
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Information 
Sheet No. 2 


NUTRITION FOR GOOD HEALTH 
Background 


All human beings have been and still are greatly concerned 
with three baSic factors: shelter, clothing and food. People 
in early times obtained their needed nutrition through the 
gathering of wild native foods as they moved from one place to 
another. There is evidence that communities, towns and cities 
have developed due to the settling of people in particular areas for 
the purpose of cultivating and working land so as to derive the 
foods needed. 


There were many theories developed in these early days 
aS to the values of various food. Some of these have actually 
been recorded in different chapters of the Bible as well as in 
other historical writings. During the eighteenth century, when 
many concepts were changing, scientists began to recognize the 
relationship of the respiration process to the metabolism of 
food. Later a great amount of interest developed in the energy 
or calorie value of foods, especially the carbon-bearing carbor 
hydrates, fats and proteins. During the first half of this 
century, many discoveries have been made: concerning minerals 
and vitamins and their important role in bodily environment. One 
of the chief contributions during this period was a caloric 
requirement chart for different age groups. 


Nutrition, a Concern of Ail 


Food does maintain life. A man can live for quite some 
time without food although profound chemical changes occur 
within three days without food. Death is an inevitable result 
of starvation, and even today it is true that many are dying 
because of starvation. 


Good nutritional status is noted when man benefits from the 
intake of a well-balanced diet. Many of the ailments that befall 
our population, especially the middle~aged as compared to youth, may 
be the ultimate toll being paid for poor diets. The human body has 
many reserves and safety devices, but it cannot stand an indefinite 
amount of abuse. The poorly nourished individual is a focal point 
of infection. Often the effects of a poor diet are not evident. 

It is true that at times individuals, whose diets have been poor, 
look healthier than those who seem to follow good dietary practices. 
This may be due to the fact that some can adjust, temporarily, to 
poor diets and also that all individuals do not have the same 

needs. 


Poor diets definitely have different effects on individuais 
at varying ages. At an age when growth is slow, such as during 
childhood, poor dietary practices have less effect than at ages 
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in which spurts of growth take place, such as during adolescence. 
This indicates that individuals must adjust their food habits as 
they grow oider since nutritional needs and food habits do change 
with age. 


Several factors which tend to stand in the way of improving 
nutritional practices and the changing of food habits are the 
following: 


1. Fooc propaganda (fads} 

2. Poverty 

3. Public that is not informed 

4. Prejudices and biaces 

5- Public unconcern 

6. Fraudulent practices 

7. Lack of food legislation 

8. Food habits of different races 


Progress in Nutrition 


Public health, scientific research and medical care have : 
brought dramatic changes and Progress in the health of the world’s 


people. The increase in Longevity is indicative of this improvement. 


The average life span in 1900 was about 59 years whereas today 

it is approximately 70 years. The control of preventable diseases 
has been one of the most important factors in the progress and 
especially is this true for the young people. Nutrition has 

played a large part in this. More and more attention is put on 
preventative measures and less and less on curative. This has 
brought nutrition to the front as all-important to our civilization. 


Individuals who do not eat properly tend eventually to 
result in tne following: 


1. Behavior and personality changes 

2. DBeterioration of the muscles 

3. Individual becomes less active 

4. Skin becomes dry and grey 

5. Growth of individual is usually stunted 
6. Eyes and hair usually become dull 

7. Shortened life 

8. Susceptible to illness 

9. A lack of coordination 

10. A loss of radiant health 
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Assignment ee as Covering 
Sheet No. 3 Units 13-16 


FOOD MISINFORMATION 


There are no magical properties contained in the foods we 
eat. Superstitious beliefs about foods have been handed down 
through the ages, and people tend to hold onto these beliefs and 
to champion them with unreasoning prejudice. Most of the “old 
wives’ tales" concerning certain foods and their so-called Spe- 
cial properties are highly fanciful and generally can be shown to 
be absurd. 


Often due to food faddists, sound and competent advice 
about food has been discredited since the average person seems 
unable to discriminate between those who know what they are talking 
about and those ‘who do not. This is especially true during the 
present century with the great increase in advertising. Food 
misinformation not only deprives believers of adequate diets, but 
also encourages the waste Of money. 


In this assignment you will become acquainted with fallacies 
about foods and nutrition and will have the opportunity to learn 
the facts concerning these fallacies. 


Assignment: 


1. Read the references listed below. 

2. Make a list of any prejudices that you have against the 
eating of certain foods or combinations Of foods. Are 
these prejudices warranted in light of the facts? 

3. Make a list of superstitions, prejudices, fads, etc., 
which you find among other people. Which of these have 
some basis in fact and which do not? 

4. Answer the questions below and turn in this assignment 
by ° 


References: 

B. Peyton, Practical Nutrition, pp. 135-143. 

D. American Dietetic Association, Food Facts Talk Back, 

pp e 1-32 e 
Questions: 
True~False 

Directions: The following statercnts are either true or false. 
If the statement is true, draw a circle around the letter "T." 
If it is false, draw a circle around the letter "F." 


T F i. One reason why food fads and fallacies flourish is that 


many people want them, like them and blindly follow them. 
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4. 


ll. 


i2. 


13. 


14. 


is. 


37 


The so-called new “medicine man" often uses the radio 
and television rather than the newspaper largely because 
of legal reasons. 


The problem with food fads is not that they are harmful, 
but that they are so costly to the individual who 
believes in them. 


Taking all factors into consideration, it is just as 
beneficial to take vegetables in liquid form as it is 
to eat the raw food. © 


The major claim made for “raw sugar" is the iron content 
which it has. 


There are many claims made for blackstrap molasses; 
one statement which is definitely true is that it has 
a high laxative quality. 


It is possible for normal individuals to get an adequate 
supply of needed vitamins from a balanced diet without 
taking vitamin concentrates. 


Many of the reducing drugs are scientifically unsound 
and potentially dangerous; in fact, there is no known 
drug which will directly cause weight loss. 


One acceptable way to aid reducing is by the use of 
laxatives. 


Due to the tremendous development in science and 
medicine there are very few people who believe in the 
Magical properties of food. 


In early days it was believed that the souls of people 
resided in certain foods. 


Besides herbs, flowers and fruits have also been 
considered to possess various kinds of medicinal powers. 


The grinding of flour at home as compared to commercial 
grinding has an advantage in that more food value is 
retained. 


The use of rice plus a regular diet is considered by 
authorities as a cure for high blood pressure. 


Pinworm is caused by contaminated food and not by the 
eating of raw potatoes as many believe. 


Dry cereals do supply body energy but are not considered 
aS more important than cooked cereais. 


Lemon juice added to sugar tends to lower the caloric 
value, therefore allowing it to be used in a diabetic 
diet. 


\ 
i 
i 
‘ 


FA MAD Ra ee Oe ar AR RP gh a etic aS OALE” ta 4 Died Alenia Madea Sele eh ee la aOR ACT NR RTO AT SS 


25 Niet eth ti held Paths vet d o 


Te Ve ete, 


ee ee eee ee ay 
oases 


NE ARAALIGENAMiinE Se 


eNews. cerd ea 


apace bani 


z : 
iz 


HM PRR ON Arty YAMS, 3+ Aa eho tthe Ho etd FA ASE aL | 
~ 


18. 


19. 


20. 


21. 


22. 


23. 


26. 


27 


28. 


29. 


33. 


34. 


35. 


It is an accepted fact that the color of the eggshell is 


related to the nutritive value of the egg. 


The practice of eating an egg every day can be harmful 
even to a healthy individual. 


Even under normal circumstances, it is considered 
dangerous to eat when taking sulfa drugs. 


The meat of wild rabbits, which is diseased caused by 


bacterium tularense, may be rendered harmless by thorough 


cooking. 


Gelatin could very easily be used as the sole source 
Of Protein in the diet. 


We do have foods which are specifically designed to 
build special tissues of the body.’ 


It is not too difficult to obtain an adequate supply of 


protein from fruits and vegetables. 


It is true that starvation for a few dzys has little 
if any effect on the mental activity of an individual. 


Generally, proteins and starches should not be eaten 
together at the same meal. , 


Fats from all foods are digested equally well; that 
is, fat from one food is not harder to digest than 
from another. 


Actually, frozen orange juice is very similar to fresh, 


as to nutritive value. 


It is an accepted fact that some foods destrcy body 
tissue. 


One must be very careful in serving certain fruits and 


vegetables since some do cause polio. 


After having opened a can, food should not be left in it as 


this’ will-bé dangérous”to those who consume the food. 


Less milk per day is recommended for aquits than for 
children. 


It is true that boiled milk is more digestible than 
raw milk. 


Foods that can be safely eaten separately can also be 
eaten in combination without harm. 


Water is fattening Since two-thirds of the total body 
weight is made up of water. 
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T F 36. The addition of cream changes the een effect of 
coffee. ; 


T F 37. Excessive quantities of certain vitamins can be harmful, 
especially to young children. ' 


oa T F 38. It is true that fat is the body's way of storing excess 
PS foods. 


T F 39. The advantage of the three-day prune diet as compared to 
the banana and skim milk diet is the provision of needed 
vitamins. 


T F 40. There are certain drugs available that do aid @ person 
to lose weight.. 


T F 41. It is advantageous to use toast in a reducing diet 
because it has fewer calories than bread. 


T F 42. It is as important when you eat foods as what you eat 
in attempting to lose weight. 


T F 43. There is no such thing as fattening or non-fattening 
foods. 


T F 44. We now have scientific proof that certain foods taken 
during pregnancy will mark the child. 


T F 45. Cravings for certain foods indicate a need of tnese 
foods. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. The main difference between a food fact, a fad an@ a fallacy 
is that a food fact has some ’ 
a food fad is like a fashion and will soon be reDlaced by 
some s a fallacy is one 
handed down from one to another. 


2. “Live salt." a food quacks product, is a mixture of 
with ordinary table salt. 


3. Weight reduction is possible only when the food intske is 
than the. (CC XDOONGER. 


4. Whether one food can be substituted for another depends upon 
the similarity in ° 


5. In so-called “de-starched” or "low calorie” potato chips, the 
contributes more calories than the 
does. 
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6. Both beef and pork liver compare fevorably to protein end 
calorie content, although beef liver conteins fore 
whereas Pork Liver contains more ‘ 

7. fhe fertility of soil affects both quality and quantity of 
food \reducts, although if affects tne more 
than it coes the - 

8. Yecetable jivices and vegetables themselves are similar in 
nutritive values: the importance of whole wegcetables is that 
they are 2 OF in the diet. 

9. 2xtensive corrosion on the inside of cans of certain canned 
fruits or vecetables imparts a taste and 
usually indicates that they have been packed for a 
or Bore. 

10. Carbonated beveraces contain to calories 
mer cud. 

li. Fat furnishes approximately times as many 
calories as proteins. 

12. &A safe and efficient dict is built around lireral amounts 
Of # ri i 
and and limited amounts of 
and ° 

13. The Gisadvantacge of the ecg diet is the inadequate provision 
of ° 

Multipice-Choice 
Directions: In tke space at the left of each statement, write 


= 


the letter of the item which will provide the correct answer to 
complete the statement. 


1. Profits which a focd Gueck receives from his enterprises 
are (A) considered average: (B) smali: (ct) large: 
(5) enormous. 


2. The American Dietetic Association hss recorded aprproxi~-> 
mately (A) 150; (8B) 175: {(c) 2060: (5) 225 baseless 
food superstitions. 


3. Vitamin oreparations {A) cannot: {8} way: {(C) often do; 
(D) seldom do take the place of foods. 


i 
‘ 


Gf the following foods, all are hich in starch, vary in 
vitamin and pineral content, bet only one contains 
vVatenin C: this is (A) white -ice: (3) spaghetti: 

(C) macaroni: (D) white potatoes. 
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: 5. Properly cooked meat haS more nutritive value when 
prepared (A) rare: (B) medium rare; (C) well done; 
(D) any of the three methods. 


_...—s-—«a&e_-—s The calorie content of butter aS compared to margarine 
(A) is the same: (B) is higher; (C) is lower; 


(D) always varies. 


_... 7- Homogenized milk (A) is superior to paSteurized milk; 
(B) contains no fat; (C) contains more cream than 
whole milk: (D) is actually whole milk. 


8. Weight for weight, sugar has (A) less; (B) same; 
(Cc) more: (D) either less or more caloric value than 


starch. 


Listing 


Directions: List the items called for in each Of the following. 


Select your answers carefully. 


1. "Pseudoscientists" or “food quacks" are a group of people who 
have taken the place of the former “medicine man” and often 


call themselves: 
{A} 
(B) 


(C) 


2. Many current reducing “noestrums" are actually candy and food, 


the ingredients of which are: 
(A) 
{B) 
(Cc) 
(D) 


(E) 
(F) 
(G) ee: 
(H) 


3. The chemical names for energy producing foods are: 


(A) (B) 


(c) 
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Assignment ; : Covering 
Sheet No. 4 Units 17-23 


FUNCTION AND SOURCE OF FOOD I 


The human body's needs can eaSily be compared with the needs 
of an automobile engine. As the engine can operate for awhile 
without fuel, repairs, lubrication, etc., so can the body operate 
without the necessary and essential foods; but the lack of them 
will definitely interfere with bodily processes and eventually do 
permanent damage. 


Most of the foods we eat contain a combination of constituents 
necessary and essential for the nourishment of the human body. Each 
one of these furnished by food has a specific contribution to make 
but the use of any one by the body is dependent on a proper 
balance of all the others. No one is more important than any 
other. These constituents, specific substances, chemical units, 
etc.r, Of foods are important to all individuals for health, energy 
and growth. , 


In this assignment you will have the opportunity to learn 
the functions and sources of the food components; caxbohydrates, 
fats, proteins, vitamins, minerals, water and cellulose. 


Assiagnment: 


i. Read the references listed below. ae 

2. Calculate the fuel value (calories) which you consume at 
. @ach meal for a period of time. (See A pp. 4-18; B p. 38) 

3. Answer the questions below and tuzn in this assignment by 


Re ferences: 


A. American Hospital Association, Hospital Food Service 
Manual, pp. 4-18. 
B. Peyton, Practical Nutrition, pp. 18-79. 


Questions: 


True-False 


Directions: The following statements are either true or false. 
If the statement is true, draw a circle around the letter "T.” 
If it is false, draw a circle around the letter"F." 


T F 1. Carbohydrates furnish a supply of energy more quickly 
than either proteins or fats. 


f F 2. Carbohydrate foods make up a larger percentage of 
American diets than diets of Europeans. 


ll. 


12. 


13. 


14, 


15. 


16. 


17. 


18. 


19. 


20. 
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The consumption Of sugar in the last three decades has 
decreased considerably. 


Sugars depress the appetite and if taken in large amounts 
are actually detrimental. 


Beet sugar haS a greater sweetening power than cane 
sugar. 


The cooking of foods containing starch does very little 
to aid digestion. 


Pats give off more heat in the body burning process than 
either carbohydrates or proteins. 


Pat is primarily an energy food. 


The excess consumption of fat may be advantageous or 
not, depending on the particular individual. 


It is true that there are some foods which are almost 
pure fat. 


All fats are solids at room temperature and need to 
be heated in order to convert them into liquids. 


Butter and lard have better keeping qualities and 
become less rancid than hydrogenated fats. 


The lower the melting temperature of fats, the more 
easily they are digested. 


Lard and most hydrogenated fats have lower smoking 
temperatures than butter and margarine. 


Older people who gain weight easily or who have high 
blood chlorestrol are advised to raise their fat 
consumption. 


Margarine is cheaper and contains less food value than 
butter. 


A substitute for oils in salad dressings is mineral 
oil, which is used primarily because it has no caloric 
value. 


Por all practical purposes, the composition of proteins 
are the same as fats and carbohydrates. 


The body can actually manufacture some of the amino 
acids needed while others have to be furnished by foods. 


On the average, fruits, vegetables and cereals contribute 
approximately One-half the daily intake of protein. 
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22. 


25.4 
26. 
27. 
28. 
29. 
30. 
31. 
32. 


33. 


34. 


35. 


36. 


Timing is very important when supplementing certain 
protein foods with other pretein focds to secure the 
full value. 


We have definite proof that diets too low in protein 
will cause malnutrition. 


An adult needs approximately three times as much 
protein per pound of body weight aS a growing child. 


It is commonly accepted that the requirements of 
protein for one doing muscular work as compared to one 
who is not, is practically the same. 


As compared to protein, carbohydrates are = comparatively 
cheap source Of energy. 


It makes a great difference in protein content whether 
one usSesS whole or skim milk. 


A protein deficiency for a prolonged pericd of time 
will cause a loss of weight, strength and appetite. 


The body stores excess amino acids from protein in the 
same manner aS it stores fats and carbohydrates. 


One of the factors which may affect the appetite of 
an individual is being emotionally upset. 


A calorie is the amount of heat required te raise one 
gram of water one degree centigrade. 


It is usually true that foods high in water content are 
generally low in fuel value. 


When a person eats the right number ot calories to meet 
his energy needs, his weight does not change. 


The most important factor which determines the energy 
requirements Of an adult above the basal is the muscular 
work. 


Experimentation has shown that purified food nutrients 
alone are not sufficient to promote good health, but 
that vitamins are also essentiai. 


It is generally conceded that most of the vitamins 
have been already isolated. 


TwO functions of vitamin A are that it is essential 
to good health in tissues and necessary for formation 
and maintenance Of tooth enamel. 
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38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 
49. 


50. 


51. 


52. 


53. 


54. 
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Approximately the same amount of vitamin A is recommended 
for adolescent boys and girls as for normal adults. 


A medium sized egg has less vitamin A than one cup of ; 
milk. 


Overdosing with vitamin A may cause serious injury to 
health. | 


Large amounts of vitamin D are available in a variety of 
different foods. 


An overdosage of vitamin D can result in death. 

It is highly improbable that one will experience a 
deficiency of vitamin E since it is found in so many 
Of the foods we eat. 


The need for vitamin C is decreased during the period 
of adolescence. 


Citrus fruits are richer in vitamin C, generally, than 
vegetaLles. 


It is recommended that at least one raw food, preferably 
both a green salad and a fresh fruit, should be taken 
daily in meeting vitamin C requirements. 


A food that contains vitamin C very seldom contains 
any appreciable amount of other#vitamins. 


Water-soluble vitamins cannot be stored, therefore, 
a sufficient amount must be supplied daily. 


Pork is a rich source of vitamin By- 


A characteristic of both thiamine and riboflavin is 
that they aid in releasing the energy of carbohydrates. 


Minerals, as proteins, help to furnish heat and energy 
as well as to build bones and teeth. 


There are indications that calcium aids in extending 
the life span. 


As compared to adults, growing children need a higher 
percentage of calcium. 


We can assume, if the body has sufficient calcium and 
protein, that the phosphorus will be adequate. 


Beans are considered a good, inexpensive source Of iron. 


Sodium and potassium influence all types of muscles in 
the body. 
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T F 56. An excess-amount of £lourine in water’ tends . to increase 
tooth decay. 


T F 57. Due to the acid-base relationship, citrus fruits and 
milk should not be taken at the same meal. 


T F 58. The body can last only three or four days without 
water, but may go for many weeks without food. 


T F 59. Aithougr the intake of water should be from 6 to & cups, 
none of this should be taken with the meal. 


T F 60. One disadvantage of cellulose is that it absorbs 
water which adds to the bulk of digestive residue. 


completion 


Directions: Fill in the blank(s) in each statement with the - 
word(s) required to complete the sentence correctly. 


1. Carbohydrates ard fats are composed of 
and _ Te 


2. The germ and outer coating of wheat contain valuable 
_——C anc «Csi we t—s—S_COwhniichh are removed in 
making white flour. 


3. Not more than to per cent Of the daily calories 
should come from sugar or other sweets. | 


4. Energy is stored in plants in the form of ‘ 


5. Fats should make up at least 
needed calories. 


per cent Of the total 


6. Fat acts as a in the intestinal tract in 
the elimination process. 


7. As to fat content, one bacon slice equals 
Of butter, or Of cream cheese. 


8. The overheating of fats to be consumed causes ier i tation to 
the - of the | and the e 


9. Margarine is composed chiefly of 
and must be labeled with the work ° 


10. Foods contain many different kinds of proteins, each of 
which is made up of . 


11. "Complete" or sascats proteins come largely from 
sources, whereas "incomplete" proteins come largely from 
sources. 


12. 


13. 


14, 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


26. 
27. 


28. 
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As a protection against infection, protein is essential to 
build and to form antibodies. 


Factors that have a direct influence on the protein needs 
Of an individual are and‘! 


The difference between appetite and hunger is that appetite 
is the __. £0r food while hunger is the 
for food. 


The unit used to measure energy contesned in food is the 


The Basic 7 Food Plan contains approximately calories, 
and for an active person it generally varies from to 
calories. 


Fat-soluble vitamins may be stored in the body to a greater 
extent than vitamins. 


Skin that is and _S an early indication of 
vitamin A deficiency. 


A rich source Of vitamin A is the __ of animals. 


sreen and yellow vegetables are sources of 
which is converted into vitamin A by the body. 


Vitamin « that is produced in the skin and in some foods 
by the rays of the sun, is called _* 


Three factors that influence the thiamine needs are 
ie and number of 
burned daily. 


It is a good practice to save the water in which vegetables 
have been cooked since it is often rich in -—"' - 
that are water~soluble. 


A disease called results from a deficiency of 
Niacin (B complex group vitemin). 


Of the various minerals in the body. __. is found 
in largest amountSe most Of which is contained in the 

and ° 
The most widely distributed mineral in the body is 


Hemoglobin is formed by two minerals, and 
which combine with protein. 


The daily requirement of iron for an adult woman is 
which should be increased to mg. during pregnancy. 
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29. Iodine is necessary for the normal functioning of the 
which regulates body processes. 


30. he chief function of water in the body is its usefulness as 
a e a = : 


Multiple~-Choice 


Directions: In the space at the left of each statement, write 
the letter of the item which will provide the correct aaswer to 
complete the statement. 


1. The major source of calories for all people is 
(A) carbohydrates; (B) fats: (C) proteins: (D) vitamins . 


2. Fats are (A) soluble in water: (B) heavier than water; 
(Cc) lighter than water; (BD) none of the above three. 


3. A food considered protein-rich is (A) egg: (B) cooked 
cereal; (C) fish; (D) peanut butter. 


4. The vitamin most essential for bone formation along 
ia calcium and phosphorus is (A) A; (B) B: (C) C; 
D) D. 


5. The vitamin that has the property necessary for: the 
coagulation of blood is (A) A; (B) K: (C) E: (D) D. 


_.. 6. Exposure of milk to sunlight causes great loss of 
vitamin (A) A; (B) B.;(C) D: (D) E. 


7. The formation of intercellular substances is a major 
function of vitamin (A) A: (B) Bs (C) Cs: (D) D. 


____— «8. +~=Vitamin C (A) is easily; (B) is not easily; (C) cannot 
be; (D) is most easily destroyed as compared to the 
other vitamins. 


9. A food rot considered rich in vitamin C is (A) shrimp; 
(B) enriched bread; (C) ice cream; (D) milk. 


Listing 


Directions: List the items called for in each of the following. 


Select your answers carefully. 


1. Sugars are classified as simple (monosaccharides) and complex 
(disaccarides). ‘Three classifications. under each of chese 
respectively are: — ; 


(A) _, -. (D) 
(B) : ae 
(Cc) Sa |) 
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Three food groups which yield calories are: 
(A) (B) 
Three general uses of vitamins in the body are: 
{A) 
(B) 
(c) 


Two minerals and one vitamin necessary to prevent rickets 
respectively are: 


{A) (B) 


Cellulose may be found in the following three desirable food 
sources: 


Cell 


(c) 


(a) —_ €) 
(B) 


Matching 


- 


Directions: In the left hand column is a list of terms. The right 
hand column contains descriptive phrases or synonymous terms. Match 
the descriptions to the terms by placing the letter of the de~ 
scriptions to the terms by Placing the letter of the description 

in the blaMk at the left cf the appropriate term. 


Group fT 
1l. lactose A. fatty substance found in blood 
2- sucrose Be contained in protein 
_._.—s—sd3e~=Ss cellulose C. amount of energy necessary to Live 
4. cholesterol D. prevents scurvy 
5. amino acids Be readily soluble sugar 
6. basal metabolimm F, One of the first vitamins to be 
discovered 
7. thiamine G. gives rigidity to bones 
_._.-«s-—«8--«~Ss Vitamin A H. sugar found in milk 
sd 9.) calcium I. vitamin necessary for healthy 
nerves 


LQ. vitamin C Jo indigestibie 
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Bio 

folic acid 
choline 
pyridoxine (B,) 


Pantothenic acid 


para-aminobenzoic 
acid . 
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rich sources are organ meats 
deficiency symptoms cf convulsions 
rich sources are eggS ard milk 
member of B complex family’ 
deficiency associated with gray 
hair 

name means “widespread” 


widely distributed in EE Tae and 
animal tissue ae 
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Assignment Covering 
Sheet No. 5 Units 24-29 


FUNCTION AND SOURCE OF FOOD Ti 


Why can you feed yourself and others weii just by depending 
on a variety of recommended foods is a guestion asked by those 
who are aware Of and greatly interested in the function and source 
of food. that is known today about these varicns focds is of 
immeasurable velue to our nation’s health. 


All living things need food, from the tiniest simple~celi 
spore to man with his highly complex organism. The food man 
chooses not only supplies his physical but a@iso his emotionsi 
needs. The foods we eat can be produced plentifully, kept a long 
time by various methods and transported great distances. Ail 
these factors play a large role in the selection made by the 
consumer, because it must be remembered that peopis are not born 
with certain food likes and dislikes. they are developed. 

This makes it essential for you, as one engaged in food preparation 


and service work, to know the function and source of the more 
common foods. 


In this assignment you will have the opportunity to learn 


the functions and sources of various foods normaily consumed in 
daily diets. 


Assianment: 


1. Read the reference listed below. 
2. Answer the guestions below and turn in this assignment by 


*. 
ep 


reference 


B. Gu yton, Practical Nutrition, pp. 255-261, 264-267. 271-273, 
276-287, 294-300, 302-309, 310-317. 


Questions: 
True—Faise 
Directions: The following statements are either trne or false. 


T£ the statement is true. draw a circle around the letter “*T." 
If it is false, draw a@ circle around the letter “F.” 


T F 1. The sole function of milk in nature is to serve asa 
food for the young. 


T F 2. It has actually been found that miik is relatively high 
in vitamin C and iron content. 


Tf F 3. ‘The breed of cow is one of the factors which determines 
the butterfat content of miik while vitamin 4 contemt 
is determined by the feed given the cow. 
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% cud of fresh wrcle milk has fewer calories than 


Cheese thet we use in this country is mace mostly 
from raw miik. 


Ecqs not oniv have @ hich quality cf orotein, bet aiso 


a 


may Serve 25 a meat substitute. 


ractically all of the minerals end witamins are found 
zi the yolk of an eac. 


pus ry 


Fae size cr an ae affects the retaii orice but does 
_mnOt atfrect the quality of the eac. 


: 


Eo¢S Zedt in cold sterace are desirabie for bekine 
purposes rather than table use mainly because cf their 
lower nutritive value. 


Mest has “satiety “wine te which the saying “it sticks 
to the ribs say be apvlied. 


The consumption of beef in the U.S. is precticaily 
equai to all cther meets. 


Fre fat content of 2 cnt of mest determines the 
orotein content. 


Liver is ast only a good source cf som ainerals, but 
also of some vitamins. 


Even thoucg: fish does contain protein it should not 
be used eas a mest substitute. 


Beef is a seet than is lean, bright red and liberally 
marbled with fet. 


Since lamb is a tender meat many of the cuts may be 
ccokeg repidiy. 


Calf liver is more expensive than beef liver mainly 
kecause it contains more nutritive veinves. 


Fhe Liquid in which the fish has been canned should not 


sea con ROLL ammonia 
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21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33.~ 


§3 


The cuts of meat that come from the part of an animal 
receiving the most exercise is the least tender. 


In using boneless meats, one pound will yield approxi- 
mately three to four servings. 


Generally the cheaper srades of meat are just as 
nutritious as the more expensive. 


Among the various kinds of cheese, Cheddar cheese is 
probabiy the most widely used in this country. 


Cottage cheese and cream cheese are very similar in 
nutrient content. 


Ali cheese products are a good source of calcium. 


It has been shown by studies that cheese is much more 
easily digested than meat. 


The consumption of cheese, as other foods, varies 
with different sections and nationalities of this country. 


Cereal, as a source of calories, is decreasing in this 
country. 


Whole-grain bread is a good source of iron. 

Valuable nutrients are lost in the process of milling 
Elour but all are replaced through the enrichment 
program (which began and developed during World War II). 


Enriched flour products are unchanged in flavor when 
compared to whole-grain products. 


The keeping qualities of prepared flour mixes have 
been greatly improved by including a substance which 
retards rancidity. 


There is a tendency more and more to add nutrients to 
breakfast cereals. 


We have very few quick~cooking variety cereals. 


It is generally true that cooked cereals are higher in 
Price than ready-toO-serve cereals. 


All commercially made white bread today is enriched. 


At the present time it is possible to buy a variety 
of fresh fruits the year around. 
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40. 


48. 
49. 
50. 
51. 


52. 
33. 


54. 


35. 


56. 


Fruits may be considered as a rather high energy food. 


Fresh fruits are very rich in vitamins as well as fat 
content. 


Dried peaches, weight for weight, as compared to fresh, 
have a greater vitamin A content. 


Fruit is not too easily digested and, therefore, should 
not have an important Place in a ‘patient's diet. 


Fruit has laxative qualities. 


Apples not only vary in flavor and firmness, but also 
in keeping qualities. 


Bananas should be stored in a cold area such aS a 
refrigerator immediately after purchasing. 


Fruits to be placed in the refrigerator should be 
washed thoroughly first. 


in recent years there has been an increase in use of 
frozen foods and especially of frozen fruit juices. 


Due to the concentrated sugar content of dried fruits, 
they are a wholesome substitute for candy for children. 


There is no waste in the use of frozen fruit products, 
which should be considered in computing cost. 


Fruits and vegetables should be purchased by weight 
whenever possible. 


Most of the vegetables contain less than 80 per cent 
water. 


Aithough thin, leafy green vegetables are important 
for roughage, they contain very little vitamin and 
mineral values. 


The nutrient content of vegetables such as beets, celery, 
corn Or onions is small; their contribution to the diet 
being largely the addition of bulk and flavor. 


whe idatbeb ee 


An advantage of green vegetables is that they retain 
their nutritive content better than other vegetables. 


“Brand” buying of canned vegetables is one of the best 
guides to use. - 


One can assume that there is little difference in 
nutritive value between fresh, frozen and canned 
vegetables. 


PE ed a ee 
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Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


i. 


il. 


12: 


E34 


14. 


15. 


16. 


The American Medical Association allows U.S.P. units 
of to be added per quart of milk since milk 
is an ideal food for dispensing it. 

Adults should have at least cups Of milk daily. or its 
equivalent as evaporated er dried or __.. Cheese. 


The rapidity of digestion and absorption of milk depends on 
the fineness Of the 


The composition of an egg is approximately 3/4 water, 
protein and fat. 


The color of the yolk is determined Principally by the type 
of used. 


Normally grade eggs are used for cooking. while grade 
eggs are for table use. 


Meat is not only a valuable source of certain minerals and 
vitamins, but also a complete source of 


It is recommended that Ounces Of meat should be 
included in the daily diet. 


Three factors on which meat is graded are 
and oC‘. 


The U.S. Government grade stamp indicated probably cooking 
and m 


Indications of high-quality pork are greyish pink to rose 
color and the flesh is and -drained. 


A term used to include heart, Liver, etc., (those that are 
not classed as regular cuts of meat) is 


The shrinkage for chickens from Live to ready~toO~-cook weight 
is approximately per cent. 


When comparing costs Of meat, the Lean as well as the amount 


of ’ and must be taken 
into consideration. 


Cheese is actually the of milk which has been 
separated from the ; 


The cheese Lowest in caloric content is cheese. 
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19. 


20. 


21. 


22. 


23. 


26. 


27. 


28. 


29. 


30. 


tet, 


It is estimated that bread and cereais contribute about 
per cent of total daily protein an calories. 


More than 


per 


cent of the mineral ans 


per 


cent of the thiamine is lost in the refined white rice. 


The reason winter wheat is better for bread making than spring 
wheat is that it contains a higher 


fhe nutritive value of breakfast cereals depend upon the 


degree of 


content. 


used in preparetion and how hicnly 


the vroduct is 


Fruits are Similar to vegetables in that they are an important 


sOurce of 


and a 


The characteristic flavors of various fruits are due to a 
number of different organic P 


Of the two types of oranges, the 


the 


Fruits should be selected for heaviness as comDared to 


Oranges are seediess. 


as this indicates 


Dried fruits come in 
jellies and desserts and in or 
to be cooked like fresh fruits. 


The 


the shoots and leaves are high in 


and 


or form i 


Of vegetables are hich in nutrients; the 


are hich in energy vaine; and 
content. 


are juicier while 


Size, 


It is generally assumed that the deeper shade of sreen Or 


yellow in a vegetable, the higher the vitamin 


value. 


Large amounts Of vitamin C are lost through improper storage 


ana 


« especially in the case of cabbage. 


One reason for perforated packages « in which vegetables 
packed, is to prevent 


ere 


Canned vegetables compare favorably with freshly cooked if 


the canning 


is used. 


A disadvantage in the use of dried vegetebles for cooking is 


the loss of 


and vitamins, especially vitamin 
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Multipie-Choice 


Directions: In the space at the left of each statement, write 
the letter of the item which will provide the correct answer to 
complete the statement. 


__—s-il.) Ss The content of water in milk is approximately (A) 67; 
(B) 77: (c) 87; (D) 97 per cent. 


____-—s-« 2. «= Meat obtained from a young calf is (A} veal; (B) lamb; 
(Cc) pork; (D) beef. 


_s—sid3w”)Ss« One: and one-half cups of cocked cereal approximates 
(A) one: (B) one and one-half; (C) two; (D) two and 
one~half servings. 


4. Fruits are an important source for vitamin (A) A; 
(B) B: (Cc) Cc; (D) BD. 


5. Fruit has {A} a high; (B) a low;. (C) no; (D) about 
50 per cent water content. 


_s«G&- «= Canned orange drink contains (A) more; ({B) same; (C) less; 
(D) no vitamin C as compared to canned citrus fruit 
juice. 


Matching 


Directions: In the left hand column is a list of terms. The right 
hand column contains descriptive phrases or synonymous terms. Match 
the descriptions to the terms by placing the letter of the de- 
scription in the blank at the left of the appropriate term. 


ees lL. homogenized milk A. remeval of two-thirds of water 
content 
2. vitamin D milk B. removal of one-half cf water 
content 
_.—s—s=—s«'*3«w’:Cs“CLLA Skim milk C. contains large amount of sugar 
4. chocolate milk D. buttermilk 
5. concentrated milk EB. size of milk fat globules 
reduced 
—_. sds We tured milk F. removal of nearly all fat and 
water 
7- evaporated milk G. subject to rancidity 
8. condensed milk H. fortified with the antirachitic 
vitamin 
9. nonfat dry milk I. contains almost no fat 
10. whole milk powder J. whole or skim milk 
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Directions: 
Select your answers carefully. 


Listing 


List the items cailed for in each Of the following. 


1. Three important nutrients contributed by milk are: 


(A)__ 
(B) 


(c) 


2. Eggs are selected on the basis of external and internal quality. 
External quality is determined by: 


(a) (C) 
(B) (D) 
Internal quality is detezmined by: 
(A) (Cc) 
(B) 
3. In the usual sense of the work, meat includes: 
(A) (C) (E) 
(B) (D) 
4. Characteristics of good fresh fish are: 
(A) sce te ee 
(B) 
(Cc) 
5. The general types of cheese are: 
(A) (D) 
(B) (E) 
(C)__ 


6. The term “grains" includes: 
(AV sé?) 
(Bo a et 1D) 
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The principal parts of a kernel of grain are: 
(A) (B) (C) 
Four different flours produced for special purposes are: 
(A) . (Cc) 
(B) (D) 


TwO main reasons for washing fruits after purchasing are: 


(A) 
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ADEQUATE DIETS 


An adequate diet is one that is nutritionally adequate: one 
that provides foods essential for good health. The food supply, 
especially in this country, is such that everyone should be able 
to obtain a sufficient variety and amount of food to provide 
nutrients recommended for good nutrition. 


The individual preparing to become a food service supervisor 
muss have a basic knowledge of food values anc requirenients 
necessary for various age groups. The supervisor must also know 
basic food patterns and various modification of these to meet 
individual and group needs. 


In this assignment you will have the opportunity to learn 
the basic requirements necessary for nutritional adequacy. 


Assignment: 


1. Read the references listed below. 

2. Compare your daily food consumption tc the recommended 
baSic food pattern for nutritional adequacy. and discuss 
che findings with your coordinator. (See A, pp. 19-23.) 


3- Answer the questions be%ow and turn in this assignment by 


os 


References: 


A. American Hospital Association, Hospital Food Service 
Manual. pp. 2-3; 19-23: 30-34. 
B. Peyton, Practical Nutrition, pp. 95-134. 


Questions: 


True~-False 


Directions: The following statements are either true or false. 
If the statement is true. draw a circle around the letter "T." 
If it is false. draw a circle around the letter “F." 


T F 1. One purpose of meal planning is to provide foods 
essential for good nutrition. 


T F 2. For an adequate diet (according to the basic food 
pattern) an individual should have two servings of 
vegetables as well as two servings of fruit. 


yy -F 3. Skim milk has the same food value as buttermilk. 
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ll. 


12. 


13. 
14. 


15. 


16. 


17. 


18. 


19. 


20. 
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fwO servings of meat or meat alternate are recommended 
daily (according to the basic food pattern). 


The outer leaves of cabbaue contain iess vitamin A 
thas) the inner leaves. 


Cantaloupe and raw pineapple are suprlementary sources 
Of ascorbic acid but should not be counted as recommended 
servings of other fruits. 


Jellies and rolls are generally consigered ss additional 
foods which are used to Supplement fhe basic Food pattern 
for nutritional adequacy. 


The regular or normal hospital diet is actually the 
same as a normal diet for adults. 


Due to the low fiber and connective tissue content, the 
soft diet is not generally considered adequate. 


Since protein is important_in convalescence, more 
meat than normally required may be included in the 
soft diet. 


It may E2 assumed that all beverages are aliowed in a 
soft diet. 


The full liquid, like the regular hospital diet, 
includes the nutrients required for an adequate diet. 


Baked custard may be included in a full iigquid diet. 


Orange juice is included in all four standard hospital 
diets as a breakfast item. 


Some form of milk product is included in all four 
standard hospital diets. 


Studies show that there is a definite relationship 
hetween a good diet during pregnancy and good physical 
condition of the infant at birth. 


It has generaliy been found that the pregnant woman 
is the best fed member of the family. 


The caloric needs are greatest during the early part 
of pregnancy. 


There is a continuous protein need during pregnancy, 
not only for the mother but also for the growing fetus. 


Due to the fact that doctors generaily prescribe iron 
salt for expectant mothers, iron-rich foods need not be 
emphasized in the diet. 
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f © 21. Git is an erreneous beliex thet increasing the nursing 
mother’s fluid intake will increase the milk suppiy. 


fT F 22, Foods high in carbonyarates heve seen found beneficial 
in preventing neusea. 


. fF 23. The csloric requirements Of infants is relatively high 
when compared to the boay weight. 


ff FPF 24. An advantage of breast feeding is that it drovides 
a safe, suitable miik supply of the ri it temperature 
for the baby. 


€ F 25. Hamen and ceew'’s milk are both good sources of protein, 
althouch human milk contains a greater amount. 


T F 26. A baby’s formula should be sterilized after it hes 
been put in the bottle and not before. 


T F 27. Whe yoik c 
Qiet and i 
old. 


£ an egg is a valuable addition to the baby's 
s often given when the baby is 3 to 5 months 


T F 28. Meat, in a baby’s diet. is generally started at about 
the same age as strained vyagetables. 


T F 29. The recent trend in infant feeding is that of a fixed 
hourly schedule. 


T F 30. The weight of a child may be taken as the reliable 
factor in judging the nutritional status of the child. 


° F 31. Lunches between meals mey he desirabte Sor preschool 
children. 


~ F 32. Children, one to six, usvaily prefer their food 
Separate rather than in combination with cthers. 


bg 
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ee it is generally considered a goed practice to use 
= flavored milk to coax a young child to drink milk. 


T F 34. The disestion process is affected by over-fatigque 
and strong emoticns. 
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— . ? F 35. Generally the main difference between the diet of a 
—- : young schooi chiid end the preschool child is that 
Of increasing the quantity. 


a T F 36. SZating a scanty breakfast is not too detrimental to 
Noh the school child since he can make up for it easily 
through the other two meals durinc the dav. 


~ F 37. During the adolescent period it is bexfectly normal for 
the girl to eat more than her mother. 


rte name 
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T EF 38. Current fads and styies tend tc infiuence the foods 
consumed by the adolescent girl. 


tT F 39. Adolescent boys use up more motrients than giris, 
although girls generally do consume more = 
vitamin A. 


£ F 40. Adolescent giris have a special needa for feods rich 
in protein and iron as well as other nutrients. 
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ft is currently recognized that nutrition is 2 mior 
factor in determining the length of life. 


tt 


T F 42, The caloric needs and sate of body metabolism both 
increase for the older age group. 


T F 443. aif is recommendea that the protein intake of an older 
vperscen continue on the same level as that of 2 young 
aduit. 

¢ 

T F 44. The vitamin intake of older peopie shonid be on the 
same level or above that taken during the carlier 
years of life. 
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73 Limited income and Living alone has a great infiuence 
ae eon the nutritional habits of older veopie. 


T F 46. It is often desirable to divide the focd for a day 
{for older peodle) into five light meals rather than 
three Larger ones as this will aid dicestio;. 


eo T F 4?. Older people tend to take liquids in coid form more 
readily than warn. 


oe Combietion 


Directions: Piil in the bi ank (s} in each statement with the word(s) 
required to complete the sentence correctly. 


a tg daily dietary need of both boys and giris i4 years of ace 
mg. of iron and _ 1-U. Of Yitamin A. 


a 


2. One shoulg have at least servings per day of the “bread 
and cercal” groups of focds, for nutritional adequary, (according 
te the besic food patterns). 


3. The recommended amount of milk and mil... pre@ucts fer children p 
is from £o _. quart per dzy (according to the 
basic food pactern). 


&. When e substitution of food is made in the menu of a reguiar 
hospital diet, it should be made so as to maintain 
value. 
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§. The soft diet is 2 modification in of 
the normal diet. : 


a - 6. the basic food pattern for soft diets recommends 
a - serving(s) of egas and servine(s) of fruit. 


7. fhe — Giet is served postoperatively 
aS a transiticn Giet between the clear liquid and soft diets 
for patients unable to accosmodate solid foods. 


8. The Giet is intended for short 
duration and often used postoperatively for 1 to 2 days to 
supply tfinids to the body. 


S$. Protein needs during pregnancy should come larcely from 
. Sources. 


20. Hot only dees a quart of milk supply a larse calcium 
Rercentace bat alse per cent of daily protein ard 
ber cent ribofiavin. 


Gisease of retarded 
development in the youns. 


iZ. &A nursing sother‘s diet should include approximately 
Calories above her normal needs. 


%i. The lack of iodine during precnancy may ceuse cretinism, a 
et 


13. the stemach capacity of a two-week-old beby is ounces 
Or tablespoconsful. 


14. An infant at birth has enough of the mineral, ..—«— lr 
ts last for several sontns. 


ae - 15. Hormaliy, babies are put on simple formulas which include 
@ cow's milk, and - 


6. A substitmte such as or 
milk is sometizes used if the baby is allergic te cow's 
milk. 


37. Im the preparation of infant foremlas, the cow's milk is 
@iluted with water t¢ reduce the percentage of 
and Sugar is 2dded to raise the amount cf . 


18. Orange juice, which is high in vitanin _ , is commonly 
Given eS oné Of the first suppleeentary foecds for infants. 


19. A daily fcod plan for children ones im six shovid inclede 
serving(s} of meat and ie cups 
cz milk. 


20. A “Pype A” school lunch, cePhasized by the Gowernrent is 
desiqned to provide from 1/3 to ef the crowing 
Child's needs. 


21. 


22. 


23. 
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For adolescence, overweight and underweight are both problems, 
the overweight condition often being que to 
Problems. 


TwO minerals which are apt to be low in the diet of an 
older person are a NE 


The recommenged weekly allowance for older men and women is 
pounds of meat and 


pounds of citrus fruits, using the low-cost Plan. 


Foods such as cabbage, beans and fried food should generally 
be avoided for older people as they might cause 
disturbances. 


Multiple-Choice 


Directions: In the space at the left of each statement, write 
the letter of the item which will provide the correct answer to 
complete the sentence. 


1. The following is considered a meat alternate 
(A) lamb; (B) brains; (C) cheese; (D) turkey. 


2. An individual should have (A) 1; (B) 2: (C)3; 
(5) 4 servings of butter or margarine per day for 
nutritional adequacy. 


3. An edentulous diet is (A) same as a regular diet; 
(B) designed for those who have trouble chewing; 
(C) one containing no solids; (D) one containing 
only solids. 


4. A food that shouid be avoided in a soft diet is 
{a} milk: (B) egg; (C) grapefruit; (D) corn. 


5. The calcium needs during pregnancy is increased 
about (A} 5Q@; (B) 40; (c) 20: (D) 20 per cent 
above that of normal 


6. The first vitamin given to a baby in concentrate 
form, whether breast or formula feds is (A) A; 
(B) Bz (Cc) Cz: (D) Db. 


7. Cereals or fruits are usually the first solid 
foods given an infant, at about (A) 2-3; (B) 3-4; 
(Cc) 4-5: (D) 5-6 months of age. 
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Listing 


Directions: List the items called for in each of the following. 


Select your answers carefully. 


i. 


26 


3- 


The four standard hospital diets are: 
(A) ss) 
(B) eee (D) 


A refuSal of food by a young child may be a first sign of an 
infection; two other factors that may influence a child's 
appetite are: 


(A) (B) 


- 


Conditions common to older people that cause a lowered ability 
to digest, assimilate or eat foods are; 


(A) 
(B) 
(Cc) 
(D) 
(BE) 
(F) 
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MENU PLANNING 


Meals that are both healthful and attractive do not just 
happen. Good meals need to be carefully planned. A well-planned 
menu not only takes into consideration the essential nutrients 
for various individuals and groups of individuals, but also is 
concerned with planning that has individual appeal. 


Many advantages result from careful menu planning. The 
successful operation of the food service department is largely 
dependent on the factor of skillful menu planning in which the food 
Service supervisor plays a major role. Much time and worry is 
avoided by adequate planning which permits one to take advantage 
not only of quantity buying. but also special and seasonal buying. 

It must be remembered that the final stamp of approval or disapproval 
of menu planning rests with the consumer of foods prepared, whether 
they be patients, staff members or general public. 


In this assignment you will have the opportunity to learn 
the importance of menu planning, its relation to diets and its 
relation to the use of basic food patterns or master menus. 
You will also learn terminology helpful to menu planning. 


Assignment: 


1. Read the references listed below. 

2. Plan or aid in planning a weekly menu for the institution 
in which you are employed. Discuss the planned menu with 
your coordinaior. (See A pp. 19-29; 35-42.) 

3. Answer the questions below and turn in this assignment by 


References: 


A. American Hospital Association; -Hospithl Food’ Sefvicei 
Manual, pp,r 1-2; 23-29: 35-42. 

Ce. American Home Ecdnomics Association} Hanibook of Food 
Preparation, pp. 16~22; 36-49. 


Questions: 

True-False 
Directions: The following statements are either true or false. 
If the statement is true, draw a circle around the letter "T." 


If it is false, draw a circle around the letter"F." 


T F 2. In the process of planning menus, the special needs of 
the person being served must be carefully considered. 


T F 2. If interest and variety are desired, potatoes and 
noodles should not be served together. 
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10, 


ll. 


12. 


13. 


14. 


15. 


16. 


The number of food service employees available definitely 
haS an effect on menu Planning, wnereas the amount of 
equipment available has very little. 


In menu Planninge a baSic menu pattern should be 
followed. 


The basic menu Pattern generally includes a breakdown 
of foods to be. served for each meal, each day of the week. 


The week's menu should be planned first, after which 
the storeroom should be checked for available foods 
and ordering those foods not on hand. 


The main course (or meat) is oftenwritten in the menu 
first, after which vegetables and other appropriate 
foods are added. 


It is considered gocd Practice to rotate weekly menus 
in order tO have like or similar foods on the same days 
Of each week. 


The same basic menu could very possibly be served to 
everyone with modifications of the regular hospital 
diet for specially prescribed diets. 


The weekly menu Planning sheet generally includes a 
vertical column containing information concerning the 
food pattern for the day's menu. — 


When Planning meals for children, new focds should he 
introduced in combination. 


The weekly menu Planning sheet for children is quite 
different than the one usually used for general 
hospital use. 


It is generally true that highly seasoned foods, as well 
as beverages such aS tea and coffee, should be avoided 
in children's menus. 


One difference between the basic menu pattern of 10 
to 20-month and 20-month to three-year-old children is 
the inclusion of ice cream in the oider chiidren's 
menu « 


The menu Of a pre-school chilG shouid inciude some 
foods which reguire the child to chew. 


When fish are served to Ppre-Scnool children, they need not 
be boneless as in the case of children younger than 
three years of age. 


FEF 


17. 


ig. 


19. 


20. 


21. 


22. 


23. 


24. 


25% 
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27 - 


28. 


29. 


30. 


31. 
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33. 


It is considered good practice to serve large enough 
helpings to childr2n so that they need not ask for 
seconds. 


The soft diet is often recommended for the older 
person who has difficulty in chewing. 


Serving meals On time and providing for individual 
differences are two important suggestions which need 
to ‘he followed when-serving older people. 


Abbreviations should be used whenever possible in the 
construction or the re-working of recipes. 


If specific tests or temperatures are written into a 
recipe, general tests need not be ‘ncluded. 


‘The water displacement method may be used when measuring 


fats or oils used as ingredients in recipes. 
A one~half teaspoon of powdered foods may be measured 
accurately enough by using a teaspoon. eS TG 


The difference between processed butter and other 
butter is that processed butter is made from farm 
butter and rechurned in fresh milk. 


A light whipping cream (between 30 and 36 per cent 
milk fat) is classified as “medium cream." 


Concentrated milk is classed aS evaporated milk. 


Frozen egg whites generally have ingredients added to 
improve keeping qualities. 


Lard is a fat rendered from the fatty tissue of pork 
and may be light or dark in color. 


Margarine is actually butter that has been kneaded by 
machine. 


Oils that are edible and commonly used in the American 
home are Of vegetable origin. 


One important difference between durum wheat flour 
and buckwheat flour is the percentage of gluten-forming 
proteins. 


Soy ‘flour is often used for breadmaking, mainly 
because it has a high protein content. 


A characteristic of compressed yeast is that the 
presence of moisture will make it perishable. 
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34. Soft bread crumbs are generally used in coating foods 
for frying. 


1 


35. Refiner's sirup is the “mother Liquor" from which raw 
cane Sugar has crystallized. 


36. Of the two sirups, honey contains less water content 
than maple sirup. 


37. The terms"fine granulated" and"extra fine granulated" 
sugar refer to definite particle size. 


Completion 


Directions: Pill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. 


Interest in meals may be stimulated by providing ones that 
reflect contrasts in flavor, ‘ 
and _ ° 


Of the two meals, dinner and supper, menu planning is often 


more effective if the meal is planned first; 
this is due mainly because it is more 
to plan this meal. : ; - 


The weekly planned menu should be posted in the bran 


The weekly menu planning sheet usually contains four * 
horizontal columns which are labeled 
Oe er notes. 


Meals for children should not only provide daily food essentials 
but should aiso satisfy their ° 


The beverage recommended at each meal for children is _. se 


Foods for children, 10 to 20 months of age, are essentially 
the same as those included on the diet. 


In an effort to stimulate an older person's appetite, 
is often served as the first course. 


The constructing of recipes consists of two ma jor parts~ 
a list of and the method of 
the product. 


When constructing a recipe the yield should be included, 
giving both the and of servings. 


The basic proportion, for use in menu planning, of tea is 
. © cup. 


The unqualified term "cheese," as used in the United States, 
means » also called American and American 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


2le 


22. 


Frozen blended whole eggs are whole eggs that nave been 
fortified with added Ss 


As commonly used, the term "fats" refers to those that are 
at room temperature, while the term “oils" 
refers to those that are at room temperature. 


The term refers to fats that have been rendered 


in the process of cooking fat meats such as bacon, etc. 


Unless otherwise stated, the term flour refers to 
flour. 


Flour, that may be used for all general cookery purposes, is 
classed as or flour. 


A type or class of rice, which is a long, brownish grain and 
has been hulled but not milled, is called rice. 


The two forms of tapioca are and 


A leavening agent produced in a batter or dough by chemical 
or biological reactions is called 


The unqualified term "Sugar" refers to refined sucrose which 
has been derived from or 


Powdered sugar, which is often used in frosting, usually 
contains a small amount of to prevent caking. 


Multiple-Choice 


Directions: In the space at the left of each statement, write 
the letter of the item which will provide the correct answer to 
complete the statement. 


Ll. The menu planning responsibility is usually delegated 


(A) to one person; (B) to a small group of kitchen 
personnel; (C) to two or more administrative staff 
members; (D) is not delegated. 


2. The following is a description of the "action form" 


recipe pattern: (A) economical of space; (B) esp ..ially 
food for recipes using many ingredients; (C) not economi- 


cal of space; (D) none of the above three. 


3. In the construction of recipes, three tablespoons 
butter plus about seven~eighths cup milk may be 
substituted for (A) 1 cup honey; (B) 1 cup coffee 
cream (20 per cent); (Cc) 1 cup heavy cream (40 per 
cent); (D) 1 cup butter. 
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- Cultured buttermilk is classed as (A) dry milk; 
(B) evaporated milk; (C) fermented milk; (D) fresh milk. 


5. Fish that are marketed just as they come from the 
water are called (A) fillets: (B) dressed; (C) drawn; 
(D) whole or round. 


6. Flour to which leavening ingredients and salt have been 
added is (A) whole wheat flour; (B) flour; (C) self- 
rising flour; (D) enriched flour. 


7. Corn with the hull and germ removed, left whole, or 
broken into particles is a corn product called (A) corn 
meal; (B) cornstarch; (C) hominy; (D) corn cereal. 


ies) 


- A wheat product which has been prepared from durum 
wheat an@ designed fox making macaroni is called 
(A) wheat germ; (B) semolina; (C) farina; (D) cracked 
wheat. 


9. A chocolate product made from slightly sweetened 
chocolate and often used in baking is (A) semi~sweet 
chocolate; (B) cocoa; (C) chocolate; (D) sweet 
chocolate. 


Listing - 


Directions: List the items called for in each of the following. 


Select your answers carefully. 


1. 


Five important factors in menu planning are: 
(AV (DS) 
(B) (Z) 
(c) | 


Advantages of planning menus in advance are: 
(A) 

(B) 
(c) 
(D) 
(B) 
(F) 
(G) 
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The usual procedure in planning and recording renus is to 
select: 


(A) 
(3) 
(Cc) 
(D) 


(F) 
(G) 
(H) 


(13) 


in the construction of recipes, the three most used forms of 
Presenting them are: 


(A) (c) 


(B) 


Matching 


Directions: In the left-hand column is a list of terms. The 
right~hand columm contains descriptive phrases or synonymous 

terms. Match the descriptions to the terms by placing the letter 
of the description in the blank at the left of the appropriate term. 


Group I - Processes 


1. blend A. cut into pieces with sharp tool 

2. parboil B. to cook in oven or oven type 
appliance 

3. chop C. to sprinkle or coat with flour 

4. whip D. brown or cook in small amount 
of fat 


5- simmer E. to destroy microorganisms 
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Group 


12. 
13. 


14. 


II ~ Baking Utensils 


1. 


bake 
render: 


fricassee 


saute 
mask 


broil 
dredge 


sterilize 


baste 


Sauce pot 


french fryer 


casserole 


kettle 


canner 


pie pan 


measuring cup 


double boiler 


cake Pan 


free fat from connective 
tissue at low heat 


to beat rapidly to produce 
expansion 


to moisten foods while cooking 


Mix two Or more ingredients 
thoroughly 


zo cook in liquid below 
boiling point 


to boil until partially cooked 
to cook by braising 


to cover completely with 
sauce; etc. 


to cook by direct heat 


large covered cooking utensil 
with side handles ane equipped 
with jar holder 


covered or uncovered cooking 
utensil with bail handle 


round open utensil with flared 
sides 


consists of two saucepans, 
each with handle but only one 
lid 


measures a capacity of one-~ 
half liquid pint or less 


a utensil especially designed 
for baking cake 


a covered utensil in which 
food may be baked or served 


a covered or uncovered cooking 
utensil equipped with two 
side handles 


ancovered, perforated cooking 
utensil with meshed insert 
basket 
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FOOD PURCHASING 


The purchasing of food products is generally done either 
by the food service supervisor, the dietitian or a designated 
purchasing agent. The determination of the placing of responsibility 
for purchasing depends largely upon the size of the institution 
as well as the type of institution. 


The importance of methods and procedures of pur chasing 
cannot be overstressed. Raw food alone makes up approximately one- 
fourth of the total outlay for the institution; and, therefore, 
efficient procedures in purchaSing must be followed. The one who 
is responsible for purchasing must be familiar with writing 
specifications, grading standards current prices, marketing 
procedures, processing procedures, storage of purchased raw food 
and the keeping Of necessary records. 


In this assignment you will have the opportunity to learn 
the many responsibilities involved in purchasing food products 
and their storage. 


Assignment: 


1. Read the references listed below. 

2. Calculate one week's food requirements (market orders) 
for the institution in which you are employed. Follow 
examples giver in references. (See C 7-15; A 44-92) 

3. Answer the questions below and turn in this assignment by 


References: 


A. American Hospital Association,- Hospital Food Service . 
Manual: pp. 43-132. 

B. Peytone Practical Notrition, pp. 148<156. 

C. American Home Economics Association, Handbook of Food 
Preparation, pp. 7-15, 55-59. 


Questions: 


True-False 


Directions: The following statements are either true Of false. ff 


the statement is true- draw a circle around the letter "“T." If 
it is false, draw a circle around the letter "F." 


T F lL. Yield and price of food must both be considered in 
purchasing, although price is considered more important. 


fT F 2. Criteria for determining the best buy should include 
both the cost per portion and an inspection of quality. 
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a) 


Li. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


Generally the persen who prepares food purchase orders 
is also best qualified to Specify the unit of purchase 
and weight that produce most economical portion serving 
cost. 


‘In calculating the food needs for planned menus, the 


first step is to prepare a written list of the standard 
serving portion size for each food. 


It is generally considered the responsibility of the 
dietitian to determine the type and quality of food 
to be used in relation to the menus planned.. 


Direct buying by the individual who is in charge of 
food service is seldom efficient and economical. 


More importance should be placed on unit purchase cost 
than on cost per serving, in making buying decisions. 


Wholesale suppliers are a good source for food supplies 
Since they carry a variety of food products as well 
aS sort, grade, store and deliver their products. 


One important factor in determining the frequency of 
buying is the delivery schedule of the firms. 


Usually only two purcha.e¢ orders are made out, One for 
the dealer and one for the accounting department. 


In some institutions the checking of foods received 
is the responsibility of the purchaser. 


then food products are received, a responsible individual 


Should first Sign the receipt after which the delivery 
should be checked for size, count, weight, quality, etc. 


The inspection of meats is always done by. either federal 
or state agencies. 


Meat packers may either use government grading or may 
use their own system. 


The term "finish" as used in connection with meats, 
refers to the general build, shape an@ contour of the 
carcass. 


Processed beef meat products are generally made from 
USDA Good grade. ; 


Almost half of the forequarter of beef is made up into 
chuck (wholesale) cuts. 


Commercial grades are very seldom specified for 
institutional use. 
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19. 


20. 


21. 


22. 


23. 


24. 


256 


266 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


77 


The difference in weight is the main basis for dis*+" 
tinguishing between veal and calf carcasses. 


The carcass of lamb is equally aaNanee between hind 
saddle and fore waddle. 


The flesh of the best grade of pork is a characteristic 
dark red in color. 


Manufactured meat products are generally not graded, 
and therefore are purchased by brand name only. 


In specifying poultry products, the terms "dressed" 
and “ready~to-cook" may be used interchangeably. 


Federal and/or state inspection is required of all 
poultry products. «a 


Some discoloration is allowed on the breast and legs 
Of chicken for "A" quality. 


Cuts and tears are permitted for both "A" and "B" 
quality turkeys. 


Dressed chicken is usually packed one dozen to a box 
and, if graded, will indicate weight and quality. 


Turkeys are packaged like chicken; but may only be 
Purchased as ready~to-cook. 


On the average, the weight loss of chickens from live 
to dressed is practically the same as from dressed 
to ready-to-cook. 


The shell color of eggs does not have any effect 
upon the food value of eggs but may have an effect on 
the price. 


Although frozen eggs save labor, they are more 
ex .ensive when compared to equal quantity of fresh eggs. 


Fresh milk purchased for institutional use should be 
from an approved dairy and should also be pasteurized. 


Even though dried milk is economical to use in the 
preparation of food, one disadvantage is that it is 
neither graded nor inspected. 


The American Cheddar cheese is a type of cheese which 
is largely used on hospital menus. 


The brand name is often used to indicate the quality 
of both fresh fruits and vegetables. 
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37. 


38. 


39. 


40. 


4l. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49... 


50. 


51. 


52. 


The recommended standard grade of frozen fruits or 
vegetables is U.S. Grade AA. 


It is not only practical but economical to order and 
purchase canned fruits and vegetables by use of 
specifications. 


The use of quality standards for most products is 
optional. 


Cheese sold in the retail market seldom includes a 
quality rating. 


The quality and weight of eggs are judged together and 
are sO indicated on egg cartons. 


The grading of fresh fruits and vegetables has been 
designated primarily for use in the wholesale rather than 
retail outlets. 


The cost of meat inspection, whether federal or state, is 
borne by the packer. 


The purple shield stamped on a carcass by federal graders 
must be removed before using the meat. 


A hardwood floor is the most desirable nee for a “dry 
storage room.” 


Among other items of storage equipment, a worktable should 
be included in the storeroom. 


For the storage of dried fruits the humidity should not be 
more than 45 per cent. 


Slime and stickiness is formed on meat that has been stored 
at too low a temperature. 


Packaged meat should be unwrapped before Placing in the 
refrigerator. 


Paper wrappings should not be removed from fruit for 
refrigeration. 


An indication that bananas have been stored in too cool a 
temperature is the darkening of the skins. 


Sweet as well aS white potatoes should be stored at a 
temperature of between 35 to 40 degrees. 


The development of harmful bacteria in foods is prevented 
by freezing. 


abate ce + es 


aa hatte 


mala at 


79 


T F 53. ‘There are fewer laws today concerning food processing and 


Sale than during the early part of the nineteenth century. 


T F 54. All meat in interstate trade must be federally inspected; 


whereas meat sold and consumed within a state does not. 


Compietion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. 


Zs 


12. 


13. 


14. 


The baSic unit on which food orders should be calculated and 
purchases made is the standard aoe es 


Institutional purchasing should be done through competitive 
bidding, therefore, quotations should be secured from at 
least desirable suppliers on large orders. 


in comparing meats to staples, the frequency of buying is 
greater for than for ° 


Foods such aS milk and bread should be purchased by standing 
orders, stating the name of firm, unit of purchase, as well as 
and_ iis 


The hindquarter is per cent while the forequarter is 
per cent Of a beef carcass. 


The hind saddle of a veal carcass is made up of the 
and ‘ 


Cuts of meat made according to buyer specifications are called 
cuts. 


The two grades of beef, veal and lamb that are most often 
available in the markets are USDA and USDA 


Fish that have the internal organs and scales as well as head, 
tail and fins removed are called fish. 


The grading of oysters and lobsters is according to ll tw 


The grading of eggs, by the federal government, for quality, 
is according to and appearance. 


The grading of eggs according to size is based on the 
per dozen. 


The two grades of eggs considered most satisfactory for 
frying are grades and ‘ 


The three kinds of grades of creams according to fat content, 


are ’ and or whipping 
cream. 
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15. 


16. 


17. 


18. 


19. 


20. 


24. 


25. 


26. 


27. 


28. 


The classification Of cheese intended for use as sandwich 
spreac.. are the cheese varieties. 


Ice cream should contain about 


per cent butterfat, 
and should weigh 


pounds per gallon. 


Not only must the buyer specify good quality fruits and 
vegetables, but should also check the and 

or count, as these are important in determining 
expected number of servings. 


The term Staples refers to foods that are not readily perishable 
and are kept in 


U.S. Standards for grades of foods are set up by the U.S. 
Department of 


Large and medium size eggs are commonly found on the market, 
the difference in weight per dozen is ounces. 


The food storage area should be located with special relationship 
to two areas, ‘che and food areas. 


Fou *s to be stored on the floor level should be placed on 
racks inches above the floor. 


Foods, such as cereals and dried vegetables, should be stored 


in with tight-fitting 
lids. 


The arrangement of foods in the storeroom should be according 
to type of 


° 


A humidity of from to per cent is 
recommended for refrigerated storage. 


The shrinkage of large pieces of meats is about 
per cent per week, whereas it is per cent for 
processed meat. 


Frozen poultry should be stored at a temperature of 
degrees F. or lower. 


The Federal Food and Drug Administration approves and issues 
regulations concerning additives in foods. 


Multiple-Choice 


Directions: In the space at the left of each statement, write the 


letter of the iten which will provide the correct answer to complete 
the statement. 


1. In buying staple foods, the method of buying often 
considered least efficient is (A) by telephone; (B) through 
Salesman; (C) by mail; (D) by visiting the market. 
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The meat which has the softest fat with lowest melting 


point is {A) beef: (B) lamb; {C) veal: (D) pork. 
is produced more than any 
Peime; (B) USDA Choice; 


Commercial. 


The grade of beef which 
other grade is (A) USDA 
(C) USDA Good; (D) USDA 


has the characteristics of 
smooth exterior fat and large deposits of fat in the 
breast and chest is (A) USDA Prime; (B) USDA Choice; 
(C) USDA Good; (D) other grades. 


The grade Of veal which 


The grade of lamb which has the characteristics of no 

fat streakings in the inside Of the flank muscles, andlean 
that is dark pink is (A) USDA Prime; (B) USDA Choice; 

(C) USDA Good; (D) other grades. 

(Cc) 6; (D) 8 fish 


There are usually (A) 2; (B) 4; 


Steaks to the pound. 


The quality grade of eggs which have the characteristics 
Of reasonably firm whites and yolks free from Serious 
defects is (A) US AA; (B) US A; (c) US B; (D) us Cc. 


The grade of butter considered satisfactory for use in 
institutions is (A) US Grade AA; (B) US Grade A; 
(C) US Grade B; (D) US Grade C. 


The box capacity of citrus fruits packed in California 
is slightly (A) larger; (B) same as; (C) smaller; 
(D) greatly larger than that in Florida. 


The temperature in a dry storage room should be 
(A) 90-100; (B) 80-90; (Cc) 70-80; (D) 60-70 degrees F. 


In order to prevent bacterial spoilage of refrigerated 
foods, the temperature, in general, should be kept at 
(A) 20-30; (B) 30-40; (c) 40-50; (D) 50-60 degrees F. 


Bulk or brick ice cream should be kept at (A) 2-6; 
(B) 6-10; (Cc) 10-14; (D) 14-18 degrees F. for ease 
of dipping. 


In the purchase and use Of various dehydrated food 
products, One must take into consideration the almost 
sie destruction Of vitamin (A) A: (B) B; (C) C: 
(D) D. 
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Listing 


Directions: List the itmes called for in each of the following. 
Select your answers carefully. 


1. 


The purpose of systematic planning of food orders is to insure: 
(A) 
(B) 


The type, kind, amount, etc., Of food purchased depends on the 
following items or factors: . 


(A) 


Types Of food purchases are usually broken down into four 
categories, which are: 


(A) ss : (Cc) 
(B) (D) 


The quotation sheet used for bids should not only group foods 
by type of commodity, but also provide space for indicating. 


(A) (Cc) 
(B) _ (D) 


Three factors considered as yardsticks in grading meat are: 


(A) (B) =: (C} 


10, 
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The term poultry includes: 
(A) 
(B) 
The grading of cheese is based on: 
5.) ee ee |.) Ss oe eer (2 
(B) Dy (ED 
The grades of butter depend on the following quality factors: 
(A) (c) 
:) ae (D) 


(c) (1) ee 


(Dp) CC 


Three factors that determine the amount of storage space 
needed for “dry stores" are: 


(B) 
The six common ways of preserving food are: 
OB) et = CB) 


(B) 2) a 


(A) (Cc) 
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Assignment Covering 
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PRINCIPLES OF FOOD PREPARATION 


The manner in which food is prepared has a definite effect 
upon the success Of a meal and its acceptance by those who consume 
it. A well-organized plan and efficiently arranged facilities make 
food preparation much more enjoyable to both supervisory and kitchen 
personnel. 


Good food preparation increases the attractiveness of food, 
conserves rutritive valuess increases digestibility, enhances 
flavor and frees food from injurious organisms and substances. 
Good food preparation is not possible unless sound principles of 
food preparation are observed. 


in this assignment you will have the opportunity to learn the 
importance of planning as it applies to food preparation and the 
various items which must be considered in order: that it may be 
done effectively and efficiently. 


Assignment: 


1. Read the references listed below. 

2. Select one or more recipes and standardize them for use 
in quantity service (See A: pp. 135-37). 

3. Answer the questions below and turn in this assignment by 


Re ferences: 


A. American Hospital Association, Hospital Food Service 
Manual, pp. 133-138,, 193-194, 233-236. 

C. American Home Economics Association, Handbook of Food 
Preparation,’ pp. 1-6, 22. 


Questions: 
True~False 
Directions: The following statements are either true or false. 


If the statement is true, draw a circle around the letter "T." 
If it is false, draw a circle around the letter "F." 


T F 1. Quality food is not only satisfying to the patient, 
but also plays a highly important role in restoring his 
health. 


T F 2e The techniques for good food preparation are the same 
for quantity as for individual or family food preparation. 


T F 3. The ideal temperature for bacterial growth is room 
temperature. 


PaCS nt eee eee 


li. 
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13. 


14, 


15. 


16. 


17. 


18. 


19. 
20. 


21. 
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In no area in the institution food department is super- 
vision so important aS in the kitchen. 


The scale is used to save time and assure greater 
accuracy in determining the needed amount of shredded 
vegetables and other like foods. 


Standard recipes give complete directions and thus 
eliminate all guesswork in cooking. 


It is not necessary to taste all foods before serving. 


Fooags need to be checked routinely for appearance, 
temperature and acceptability. 


Garnishing food adds color to the food, which in turn 
improves the appearance and adds interest. 


The preparation area should be located between the 
storage and pre~preparation area. 


A partition should be placed between the cooking facilities 
in the kitchen. 


Cooking facilities should be located in the center of 
a kitchen to make it more accessible around which 
employees may work. 


An aisle space of about six to seven feet should be 
between the range and the cook's table in the kitchen. 


AS menus become more complex and institutions increase 
in size, less cooking equipment will be needed. 


It is desirable to have the baker's work table with 
bins for flour and sugar near the cook's unit. 


A refrigerator is a desirable piece of equipment in 
the Salad preparation area. 


Food served to patients requiring a diabetic diet is 
regarded as more important than the food to other 
patients. 


The elimination of the “special kitchen" to care for 
the preparation of modified diets has resulted. 


The abbreviation for teaspoon is “tsp.” 
Cream, 40 per cent. doubles volume when it is whipped. 


The volume measure of one pound Of whole milk and dry 
whole milk is practically the same. 
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T F 22. Five to six medium-sized whole bananas weigh one pound. 


T F 23. Coarser grinds of coffee weigh somewhat less than fine 
grinds do for the same volume. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 


required to complete the sentence correctly. 


1. The foremost concern in food preparation should be the develop- 
ment Of a perfect product; the best in _ 
and Ci‘ 


2. The "watchword" of every kitchen staff member should be 


3. Consideration in developing skilled workers must be given to 
for the job and special attention paid to innate 
to work dextrously with the hands. 


4. A practice adopted from industry which involves the placing 
of equipment and supplies in a manner so that there will be 
few waste motions on the part of the workers is a well- 
Planned ° 


5. Standardized recipes are particularly important in the pro- 
Guction of . 

6. Duplicate copies of recipes, which are filed according to 

of foods, should be kept ina _Ss—SCSCSFS<‘aixrillee«jw2 


7. When planning for the preparation of foods a = 
should be prepared and posted a 


day in advance. 
8. Hot foods deteriorate rapidly in ’ 

___ «CO when held for long periods in 

hot food units. 


9. Prepared cold foods should be until served. 


10. Before serving prepared foods, two qualities that need to be | 
checked, are the correct amount of right and 
the proper ‘ 
il. The ice cream scoop may be used to measure and 
and also for measuring ingredients of certain 
and fillings. 


12. Facilities for the pre~preparation of such foods as meat and 
vegetables should be located between the and 
areas. 
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14. 


15. 


16. 
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The minimum equipment requirements for meat preparation are a 
_. and a_——“‘NUs 
"Ib." is an abbreviation which is used in recipes and stands 
for the word _ ° 
One galicn equals quarts, pints, or 
peck. 
Corn flour weighs approximately ounces per cup. 
In cooking food, a temperature of 75 degrees centigrade is 
equivalent to _ degrees Fahrenheit. 
Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. 


Patterns of conformity and uniformity in food preparation 
should be followed and insured by the use Of: 


(A) SC HE) 
(B) (D) : 


Kitchen workers must use all possible precaution to safeguard 
= cleanliness of food and, there fore, should be instructed 
(A) 
(B 
(Cc) 
(D) 
(E) 
(F) 


han antl 


Responsibilities of a well-trained supervisor in the kitchen are: 


(A) 


(Cc) 
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at 


(D 


~— 


(E 


——— 


(F 


~— 


(G 


Tools for measuring and weighing with which kitchen workers 
should be equipped are: , 


(A 


~— 


~— 


(B 


—— 


(Cc 


~— 


(D 


—— 


(E 


Standardized recipes should include the following: 


—— 


(A 


eal 


(B 


(Cc 


~— 


—— 


(D 


— 


(E 


—— 


(F 


Items that should be included on a work sheet or schedule are: 


(A 


— 


“at 


(B 


— 


(c 


— 


(D 


The minimum equipment requirements for cooking in a small 
institution are: 


{A 
(B) 


— 


- (Cc) 


ee ee 


Pr) 


The appearance of and adde& interest in food on the cafeteria 
counter is improved by the appropriate use of: 


(A) —tC«G@S) 
(B) (BE) 
(Cc) (P) 
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Assignment Covering 
Sheet No. 10 . Units 70-76 


PREPARATION OF FOOD: MEAT, POULTRY AND FISH 


The present day modern methods of feeding, selecting and 
packaging of meats, poultry and fish have been scientifically 
studied and mastered by suppliers throughout the world. This factor, 
along with improved methods of cooking of meats, poultry and fish 
helps to provide prepared foods of high quality and high nutritive 
value. 


The preparation of meats, poultry and fish necessitates one 
to know and follow accepted food preparation practices concerning 
timing and temperature controls and methods of cooking. A knowledge 
of meat, poultry and fish storage and Preservation, both before 
and after cocking, is also essential. 


in this assignment you will have an opportunity to learn 
accepted procedures and various methods of food preparation as it 
applies to meats, poultry and fish and methods of caring for arid 
storing these foods. 


Assignment: 


1. Read the references listed below. 

23. in a short Paper discuss the various cooking methods 
that are used for the different cuts Of meat. 

3. Answer the questions below and turn in this assignment by 


References: 


A. American Hospital Asscciation, Hospital Foog Service 
Manual, pp. 146-155. 

Be Peyton, - Practical Nutrition; pp. 290+293. 

C. Wmerican Home Economics Association, Handbook of Food 
Pre ayation, pp.-.24-31. . 


Questions: 

True~False 
Directions: The following statements are either true or false. 
If the statement is true, draw a circle around the letter "T." 
If it is false, draw a circle around the letter "F,.” 


T F 1. it is recommended that all meats should be cooked at 
moderate to low temperatures. 


T F 2. Roasts should be carved immediately after removing from 
the oven for best results. 


13. 


14. 


15. 


16. 


17. 


18. 
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Pan or griddle-broiling may be a preferred method over 
the broiling method for thin cuts Of meat. 


Meat that is coated with flour, Or egg and crumbs will 
require more fat for pan frying than meat that has not 
been coated. 


Meat should be brought to room temperature before 
deep-fat frying. 


Braising and simmering are methods of cooking generally 
used for the more tender cuts Of meat. 


Adding water after meat is browned gives more flavor 
to the vegetables that are cooked with the meat, using 
the stewing method of cooking. 


Larger cuts of frozen meats, that need to be defrosted, 
Should not be defrosted in water. 


“Dressed weight" means that feathers, head and feet 
are off, and the bird drawn and cleaned ready to cook. 


In most institutional cooking, it is recommended that 
the dressing be baked while stuffed in the bird. 


"Doneness" Of a bird, when roasting, may be tested by 
pressing the fleshy part of the drumstick with the 
fingers. 


A “dredging mixture" is a coating used in frying chicken 
which is generally composed of seasoned flour or crumb 
mixture. 


Braising or fricasseeing is one of the better methods 
to be used for less tender poultry. 


Fish should be baked in a preheated oven at 350° F. 
for about 20 to 30 minutes. 


Fish should be pan-fried rapidly so as to retain the 
desired flavor. 


Meats should be broiled about half of the indicated 
time on one side after which it should be turned and 
broiling completed. 


A 7 1/2 pound smoked picnic shoulder should be cooked 
approximately 1 1/2 to 2 hours. 


The meat thermometer should be inserted in the center 
of a roast so that it rests on the bone for the most 
accurate testing of doneness. 
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F 19. 


T F 20. 
T F 21. 
T F 22. 
[ F 23. 
T F 24. 
T F 25. 
T F 26. 
T F 27. 
TT F 28. 
Directions: 


A pork loin requires a higher temperature (for a well 
done) than a veal loin cf same weight and same cooking 
time. 


If proper thawing and cooking temperatures are followed, 
very little difference wili exist betweer meat cooked 
from frozen or thawed state. 


The safest temperature for thawing meat is the generally 
accepted refrigerator temperature. 


Packaged meats received in market Paper must be re- 
wrapped loosely so that a circulation of air will 
partially dry the surface. 


Poultry, generally, need not be thawed completely before 
roasting. 


Meat after thawing should be cooked immediately and 
refrozen only under an emergency. 


Fish, poultry and meat may be preserved and flavor 
retained in a variety of ways, Of which freezing is 
one Of the best. 


More nutrients are lost in cooking by the dry heat 
method than by the moist heat method. 


The protein value of meats is not affected by the average 
cooking or processing of it. 


There is less loss of B vitamins in the broiling of 
meats then in braising or stewing meats. 


Completion 
Fill in the blank(s) in each statement with the word(s) 


reguired to complete the sentence correctly. 


1. 


Minimum shrinkage is an important consideration in meat cookery; 
three others are that the finished product should be 


and ~ 


To make certain that roasts are neither undercooked nor 
overcooked, a should be used. 


Meat juices which give it a characteristic flavor are contained 


in the 


of the meat. 


The rack for broiling tender steaks and chops, which are two 


inches 


thick, should be adjusted about inches below 


the flame. 


Two general methods of cooking fryers and 


and 


5d 


ll. 
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j 
In order to prevent birds from becoming too brown durinc 
roasting, they should be covered with dipped in 
fat or with 7 . 


All fresh meat to be stored should be placed in the coldest 
part of the refrigerator, at a temperature of to 
Fahrenheit. 


Meats to be kept in the freezer should be quickly frozen 
and kept at degrees Fahrenheit or colder. 


Increasing the heat near the end of roasting time for 
duckling and goose adds and 
to the skin. 


Because of its » fish should be wrapped 
completely or placed in a covered container before refrigerating. 


The principle of the various preservation methods is to 


destroy or inhibit the growth of bacteria so that 
does not occur. 


Multiple-Choice 


Directions: In the space at the left of each statement write the 
letter of the item which will provide the correct answer to complete 
the statement. 


Ll. One of the methods of moist heat cooking meat is 
(A) frying; (B) broiling; (C) braising; (D) roasting. 


2. The total time in minutes for cooking 1" steaks (rare) 
should be (A) 3-10; (B) 10-15; (C) 15-20; (D) 20-25. 


3. The approximate time necessary for broiling large 
broilers is (A) 20; (B) 30; (C) 40; (D) 50 minutes. 


4. Fish fillets should be broiled at moderate heat for 
approximately (A) 2~5; (B) 5-8; (C) 8-11; (D) 11-14 
minutes. 


5- In roasting turkey halves or quarters which are five to 
eight pounds (ready to cook weight) with approximately 
1 to 1 1/2 pounds of stuffing at 325 F.: the cooking 
time should be (A) 3-3 1/2; (B) 3 1/2 - 4; (c) 4 ~ 4 1/2; 
(D) 4 1/2 - 5 hours. 


| 
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Listing 


Directions: list the items called for in each of the following. 
Select your anSwers carefully. 


1. 


3. 


5 


Four advantages of cooking meat at a low temperature are: 


(A) 


(B) smeeee 

(Cc) eeeeae esata 

(D) 

Four advantages Of cooking poultry at low temperatures are: 
(a) _ ©) | 

(B) (D) 


Cooked fish that is dry and lacks flavor is the result of two 
factors, which are: 


(A) 

(B) 

Four reasons for cooking meat are: 
(A) (c) 
(BY) (D) 


Liquid that may be used for braising meat cuts are: 
(A) (D) 
(B) ft 6B) 
(Cc) 


6 tak 
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Assignment Covering 
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PREPARATION OF FOOD: MILK, CHEESE AND EGGS 


The inclusion of milk, cheese, and eggs in food preparation, 
in combination and individually, is increasing in importance and 
use. These foods not only help in making meals more attractive 
and increase acceptance, but are also high in nutritive value and 


are economical substitutes for other foods normally used in food 
preparation. 


In this assignment you will have the opportunity to learn 
accepted methods and procedures of food preparation as it applies 
to milk, cheese and eggs and the storing of these foods. 


AsSignment: 


1. Read the references listed below. 


2. In a short paper, discuss the differences between 
Evaporated Milk," “Dry Milk Solids" and "Nonfat Dry 
Milk" and list one or two advantages for each. 
3. Answer the questions below and turn in this assignment by 
References: 
Ae 


American Hospital Association, Hospital Food Service 
Manual, pp. 156-164 


B. Peyton, Practical Nutrition, pp. 261-264: 266-267; 
274-275. 


Questions: 


True-False 


Res Directions: ‘The following statements are either true or false. 
8 Tf the statement is true, draw a circle around the Letter T, 
Tf it is false, draw a circle around the letter “F. 


T F 1. Eggs may be used in a variety of wayS, Such as in : 
combination with other foods, like cheese, ham, or dried 
beef. 


oes T F 2. The major difference between soft and hard cooking of 
eggs in the shell, using the cold water method, is the 
amount of time the eggs are allowed to remain in the 
water after the fire has been turned off. 


T F 3. The liquid used for poaching eggs may be either milk 
or water. 


T F 4, It is considered good practice to cook ¢ggs at relatively 
high temperatures. 
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T F 5. A sure indication that separated whites are thoroughly 
beaten is stiffmess and dryness. 

T F 6. Fresh whole eggs removed from the shell may be frozen 
as whole eggs, yolks or whites. 


a rere ER NT UT # Ar AIRES 


7. Frozen eggs should be placed in warm water to thaw. 


| T F 8. One fresh egg is equivalent to two-thirds ounce of 
frozen eggs. 


T F 9. By weight, fresh eggs are 50 per cent yolk and 50 per 
cent whites. 


T F 10. Eggs which are either whole or separated may be secured 
in dehydrated form. 
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T F 11. It is very important to remember that in whatever way 
dehydrated eogs are used, they should be cooked at a 
moderate temperature. 


T F 12. The addition of sugar to egg mixtures aids in the 
prevention of coagulation due to high temperatures. 


T F 13. Undercooking mixtures that contain eggs results in 
toughening of the egg protein. 


T F 14. Eggs should be thoroughly washed before putting into 
. storage. 


15. Milk is high in nutritive value, the disadvantage of 
it being that it is hard to digest. 


T F 16. Foods that have been prepared with milk generally should 
be cooked at low temperatures in order to avoid coagu- 
lation of protein. 


T F 17. At times, flavorings or coloring may be added to milk 
to make it more acceptable. 


T F 48. A reduction of cost may be realized if whole dry milk 
is used in place of whole fresh milk. 


T F 19, Nonfat dry milk is very seldom used in the preparation 
of foods. 


' + . ‘ 
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T F 20. In the preparation of baked goods, dry milk is usually 
mixed with the other dry ingredients first and then 
water is added. 


T F 21. The good flavor of milk can be retained for as long as 


— two weeks if it has been pasteurized and properly cared 
> ZZ for. 


1. 


li. 
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F 22. The scum which forms on milk due to cooking cannot be 


eliminated. 


F 23. Cheese, which is flavorable, is often used in cooking, 


but has a disadvantage in that it lacks nutrients. 


F 24. Cheese to be used aS a topping for foods should be 


applied near the end of the baking time. 


F 25. A soft white cheese which is mild and may be purchased 


in small or Large curds is called “Camembert" cheese. 


F 26. Processed cheese and cheese foods have higher nutritive 


value and lower moisture content than cheddar cheese. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


Basting top of eggs when frying may be done with seiate 
in pan Or by adding small amounts of and covering 
Pan tightly. 


The basic causes which make eggs tough and less palatable are 
long cooking and ——————— es 


Ten fresh eggs are equivalent to ounces of frozen 
yolks and ounces Of whites. 


Replacing water in dried-egg powder is called 
dried eggs. 


Hot liquids or mixtures should be added showly to the beaten 
eggs in order to prevent . 


Evaporated milk may be used the same as whole fresh milk by 
adding an equal quantity of ° 


The and have been removed from whole 
milk in the preparation of nonfat dry milk. 


Milk that has been exposed to sunlight for a relatively short 
time develops "sunlight" flavor with a loss of and 


A means whereby scorching may be eliminated is the use of a 


Cheese is less expensive than and also may be used as a 
substitute for in food preparation. 


In cooking cheese, a layer of 


may 
be applied to protect the cheese from direct heat. 
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12. A hard cheese which has a mild to sharp flavor and may be used 
in baked dishes is the cheese. 


ater e ees mee oe ~s oe 


13. Semi-hard brick cheese is in color and may be 

used with crackers or gruit pie or in __ ° 
= 14. Cheese should be stored in a refrigerator and may be placed 
a in a Special container tc protect it from absorbing 


15. When including cheese in focd preparation, it will blend much 
more easily with other ingredients if or 
through a coarse seive. 


Multiple~Choice 


Directions: In the space at the left of each statement, write the 


letter of the item which will provide the correct answer to compiete 
the statement. 


1. To increase the volume of eggs and hasten beating, they 
should be removed from the refrigerator (A) 1/4; 
(B) 1/2; (C) 3/4: (D) 1 hour before using. 


—__.. 2+ The best temperature for storing eggs and retaining 
their quality is (A) 15=25; (B) 25-35; (C) 35-45; 
(D) 45-55 degrees with a humidity of 85 per cent. 


3. Milk that is used in cooking is (A) seldom; (B) always; 
(C) never: (D) often boiled. 


_..s-—« 4. :«=Because cheese contains a great amount of protein and 
tends to toughen, it should be cooked at (A) very high 
(B} high; (C) medium: (D) low temperatures. — 


Listing 
Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. The baSic ways of preparing eggs are: 


(A) a (c) (F) 


SS 


(E) 
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Eggs serve in one or more of the following ways, when used as an 
ingredient of a recipe. 


(A 


al 


~—— 


(B 


(c) 


Three methods of preserving eggs besides refrigeration are: 
{A (B) (c) 


Four precautions or principles well to remember for keeping milk 
at its best are to keep it: 


~— 


(A 


on 


(Cc) 
(D) 
Milk may be boiled for the following reasons: 


(B) a 


(B 


bal 


(A 


— 
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Assignment Covering 
Sheet No. 12 Units 832-89 


PREPARATION OF FOOD: VEGETABLES, FRUITS, AND SALADS 


Vegetables, fruits and salads are not only high in nutritive 
values, but also contribute much to the attractiveness and acceptance 
appeal of the meal. These foods may be prepared in a variety of 
ways but great care must be taken so as not to destroy their food 
value. The storage of these foods, both before and after preparation, 
also requires special attention of the food service supervisor. 


In this assignment you will have the opportunity to learn 
the various accepted methods of vegetable, fruit and salad preparation 
and the necessary precautions that need to be observed. 


Assignment: 


1. Read the references listed below. 
2. From your observation of various institutions which 
do quantity serving, discuss in a one-page paper 
methods used to increase salad "sales appeal.” 
3. Answer =e questicns below and turn in this assignment by 


References 


A: American Hospital Association, Hospital Food Service ° 
Manual, pp. 165-175. 

Be Peyton, Practical Nutrition, pp- 316320; 308~309. . 

C. American Fome Economics Association, Handbook of Food 

*+ Preparation, pp. 23-24. 


Ouestions: 
True-Falise 


Directions: The followir., statements are either true or false. 
If the statement is true, draw a circle around the letter "T.” 
if it is false, @raw a circle around the letter "F." 


T F iL. Some nutritive values of vegetables are destroyed in the 
process of cooking. 


T F 2. The length of time between cooking and serving vegetables 
has a definite effect on the retention of minerals and 
vitamins. 


T F 3. Even though leafy vegetables have become wilted, they 
still retain most of their nutritive value. 


T F 4. The washing of vegetables is essential and may be done 
either before or after paring, scraping or shelling. 


ll. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 
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Care must be taken when paring or scraping various 
vegetables since valuable nutrients be just beneath the 
skin. 


The cooking of vegetables actually improves their flavor 
and palatability. 


The use Of a pressure cooker helps to retain nutrients 
in the vegetable but the cooking time is generally 
longer than other methods. 


The flavor of vegetables is improved by bojling in a 
closed kettle. 


Freshly washed greens require no additional water for 
boiling and should be cooked quickly for best quality. 


Eggplant and tomatoes may be either broiled or pan 
fried. 


Long soaking of vegetables results in a loss Of minerals 
and vitamins. 


It makes little difference whether vegetables are placed 
in the water before or after it starts to boil, on the 
amount Of nutrients they retain. 


As long as vegetables are kept warm after preparation 
there is little loss of food value. 


Vegetables should be removed immediately from the steam 
kettle when cooking time has expired to prevent further 
cocking. 

The overcooking Of vegetables causes loss of color. 


Soda should never be used in the cooking of fresh 
vegetables. 


Cooking green vegetables in a minimum amount of water 
generally aids in color retention but causes loss of 
nutrients. . 


The pigment Of yellow vegetables compared to green is 
more Stable as to acid and heat. 


The red pigment in red vegetables is soluble in water 
and is greatly affected by acids and alkali. 


All vegetables should be cooked only until tender. 


The cooking of strong-flavored vegetables in a covered 
container actually makes them more difficult to digest. 
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22. 
23. 
24. 
25.6 
26. 


27. 


28. 
29. 
30. 
31. 
32. 
33.6 


34. 


35. 
36. 
37-6 
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Cooking rules are generally quite different for cooking 
frozen vegetables as compared to fresh. 


Generally the cooking rules for canned vegetables follow 
those of fresh vegetables. 


Not only are fruits, in many instances, more attractive 
when served raw, but their nutritive values are higher 
than when cooked. : 


Many fruits may be cooked in the same way as vegetables. 


The cooking of dried fruits should never be done in the 
same water in which they were soaked. 


Salads are desirable because they are attractive and 
contain refreshing flavors, but have the disadvantage of 
low nutritive value. 


A salad is at its best when served immediately after 
Preparation. 


Crispness, color and balance in salad preparation are 
very important factors to consider. 


The body of the salad is selected on the basis of the 
Place it occupies on the menu. 


The main purposes of garnishes are to flavor and to 
increase palatability of salads. 


In the preparation of mixed vegetable salads, one should 
never combine raw and cooked vegetables. 


Molded salads are often used to add variety to the main 
course of the meal. 


For best results head lettuce should be placed in a 


refrigerator for several hours after washing and before 
using. 


Cut celery and carrots are kept fresh in a similar 
manner. 


Gelatin salads will have better consistency if they are 
made a day previous to serving. 


The dressing for a salad may be combined just before 
or during the serving of the salad. 


An excellent method to use of making salads in large 
quantities is the assembly line method. 
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>. Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. 


ll. 


12. 


13. 


14. 


15. 


One reason for cooking vegetables is to improve the texture; 
two other reasons are to soften the and to increase 


The selection of uniform size and regualr shape vegetables 
will cook ‘more ° 


The lack of freshness of green leafy vegetables results in 
loss of | . 


Vegetables should be covered during storage to keep the loss 
of to a minimum. 


The addition of either sugar or salt to corn before cooking 
will cause the corn to ca 


A vegetable which has been baked in its skin retains practically 
all of its content and flavor. 


Generally, vegetables need not be thawed before cooking, with 
the exception of which needs to be . 
thawed completely. . 


The addition of at the beginning of the cooking 
process aids fruit to retain its shape. 


Two general classifications of salads are according to their 
on the menu and by the basic e 


A salad green which is most often used as the base for the 
Salad is ° 


in the preparation of main course Salads, materials are often 
arranged at different levels to avoid a appearance. 


A Salad which is used as a main dish should contain food that 
is rich in ° 


One essential Piece of equipment, especially necessary for 
quantity salad preparation, is the ° 


The skins of tomatoes are more easily removed if they are first 
Placed in water and then Plunged into water - 


Salad ingredients should not only be planned for nutritive 
values, but also for ’ = ’ 
and texiure contrast. 
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Multiple-Choice 


Directions: In the space at the left of each Statement, write the 


let 
the 


ter of the item which will provide the correct answer to complete 
Statement. 


1. The most common method of cooking vegetables is (A) pan 
frying: (B) broiling; (C) boiling: (D) baking. 


___.. 2+ During the cooking time, vegetables should (A) never; 


(B) seldom: (C) frequently; (D) constantly be stirred. 


___.. 3. +Generally, green vegetables can be held at serving 


temperature without loss of color or flavor for about 
(A) 5-15: (B}) 15-25: {C) 25-35; (D} 35-45 minutes. 


_..... 4. ‘Pressure in the pressure saucepan should be reduced by 


Placing it under (A) cold water; (B) hot water; 
(C) warm water; (D) either of above three ways. 


5. Frozen fruits in the carton usually take about (A) 1-2; 
(B) 2-3; (C) 3-4; (D) 4-5 hours to thaw. 


Listing 


Directions: List the items called for in each of the following. 


Select your answers carefully. 


1. 


Methods commonly used for cooking various vegetables are: 
(D) 
(B) (E) 


Each of the green, yellow, red and white vegetables contains 
Pigments which are respectively: 


(A) (Cc) 
(B) (D) 


Some fruits when cut discolor quickly; this may be prevented 
by covering them with: 


(A) (Cc) 
(B) (D) 


All salads consist of four parts which are: 
(A) . (Cc) 
(B) (D) 
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5. Three basic salad dressings are: | 
(A) (C) 
(B) 


6. Various kinds of salads which help to balance the food value 
of the menu are: 


(A) (D) 


(B) ot 
(c) 
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Assignment Covering 
Sheet No. 13 Units 90-96 


PREPARATION OF FOODS: DESSERTS, BEVERAGES 
AND APPETIZERS 


The ingredients for desserts, beverages and appetizers 
need to be carefully selected and the foods properly prepared as 
they can be the most colorful and most appetizing entries on the 
menu. One probably has no wider choice of methods of preparation 
as in these foods. The food supervisor will want to especially 
make use of the many variations which are possible, but should 
always remember to maintain a well-balanced meal. 


In this assignment you will have the opportunity to learn 
the importance and place which desserts, beverages and appetizers 
have on the menu and also various methods which may be used in 
their preparation. 


Assignment: 


1. Read the references listed below. 

2. Select four fruit desserts and explain several variations 
in the preparation of each. (From your readings or 
observations.) 

3. Answer the questions below and turn in your assignment 


by ° 
References: 
A. American Hospital Association, Hospital Food Service 


Manual, pp. 139: 180-188. 
B. Peyton, Practical Nutrition, pp. 268-270. 


Questions: 
frue~False 


Directions: The following statements are either true or false. 
If the statement is true, draw a circle around the letter "T." 
If it is false, draw a circle around the letter "F." 


T F 1. Beverages are not only a source Of nourishment, but 
also provide the fluid needs of the body. 


T F 2. Black coffee has very little caloric value. 


T F 3. Instant coffee is considered to be more stimulating 
than standard coffee. 


T F 4. Coffee substitutes have a stimulating effect similar 
to standard coffee. 


T F 5. Tea, as such, has no food value. 


n 


ll. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 
24. 
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One difference between tea and coffee is that tea has 
no stimulating effect. 


The strength of tea depends upon the length of time 
which it is steeped. 


Cocoa is only mildly stimulating. 


Three teaspoons of cocoa and one teaSpoon of fat are 
equal to one square of chocolate. 


In preparing cocoa, the powder should be mixed with 
milk and heated for a short time before adding water. 


Sweetened carbonated beverages contain no nutritive 
value aside from the added sugar. 


It is very possible that some carbonated beverages may 
cause damage to the enamel of the teeth. 


One reason for using appetizers is to add variety in 
food preparation. 


Fruit cocktail, as an appetizer, should be served 
very sweet in an effort to bring out the individual 
flavor of the fruits. 


Fruit juices make excellent appetizers. but should very 
Seldom if ever be used in combination. 


Tomato juice is high in nutritive value, but is very 
Seldom used aS an appetizer. 


Beef or chicken broth is often added to cream soups to 
make up an appetizer. 


Characteristics of a perfect cake are ‘that the crust is 
golden brown, thin and crisp. 


“ookies baked in a pan which is too deep will cause 
them to be burned on top. 


Flour should be packed slightly when measuring, whereas 
brown sugar should not. 


One indication of a good piecrust is one that is rich 
and flaky. 


For quantity pastry making, dough should be used as 
soon as possible after it has been prepared. 


Fruits are often served in combination for dessert. 


Sliced apples, pears and peaches have a tendency to 
discolor, but there is no way to avoid this. 
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25. Oranges for slicing shoyid be peeled deep enough to 
remove the white’ membranes. 


| 
’ 
+. en ee 


26. The red varieties Of rhubarb to be used as dessert 
should be peeled for best results. 


27. Raspberries and blackberries should be washed, then 
Placed in a covered container and stored at room 
temperature until use. 


28. Canned fruits should pe chilled before serving aS a 
dessert. 


29. All dry fruits, used as desserts, need to be soaked 
before cooking. 


30. Frozen fruits are quick-frozen with sugar and, therefore, 
none should be added before serving. 


31. After frozen fruits have been thawed, they may be 
served with no further preparation. 


32. Egg-~and-milk desserts are more expensive as compared 
to other kinds. 


33. Of the various desserts, frozen desserts have the most 
universal acceptance. 


Completion 


Directions: Fill in the blank(s) in each statement witn the word(s) 


required to complete the sentence correctly. 


1. 


Zs 


The roasting of coffee beans develops volatile oils which in 
turn give and to coffee. 


Coffee stimulates, raises blood pressure and tends to prevent 
fatigue; this is due to a substance in coffee called ° 


Coffee which has been ground should be kept in a tightly 
covered container and stored in a place. 


The making of good coffee greatly depends on the use cz : 
utensils. 


Too great an extraction of tannin from tea results in a 


Chocolate contains a stimulant cailed 


Some carbonated beverages are undesirable for children 
because they contain 


Synthetic fruit-flavored soft drinks are essentially 
solution. 


~~ 
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ll. 


12. 


13. 


14. 


15. 


16. 


i iy 


18. 


19. 


20. 


21. 
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Lemon syrup is often added to fruit such as pear and apple 
slices, used as appetizers, to prevent . 


In the use of chicken soups as appetizers, the quantity of 
chicken stock should be quarts to a four- or 
five-pound fowl. 


A_CC—C—Cé@e SSE: iS recommended if the meal is light, 
whereas a dessert should be served with a 
heavy meal. 


If the pan is too small, the cake may _____——_shile baking; 
if the pan is too large, the result will be a 
cake with a texture. 


Butter and shortening to be used as an ingredient in a cake 
should be warmed to degrees to give it better 
texture. 


Pouring a thick liquid such as syrup from a spoon or cup is 
made easier if the utensils are ° 


Beating ‘a ‘cake :‘mixture-tdo .long: causes it to ‘have 
holes and texture. 


Cooky pans should be placed in the oven so as to aliow for 
free of e 


Pie dough that is sticky ‘afd hard-to. roll \is--‘causéd: by “too 
_CC—‘Céattt@ry, Wheerreascs tough that is crumbly and 
hard to roll is caused by too water. 


in preparing baked piecrusts, a fork is used to prick the 
pastry thoroughly then chilidd before baking to prevent 


One reason for not adding sugar at the beginning of cooking 
dried fruits is that it interferes with the 


of by the fruit. 
Costs may be reduced in the preparation of egg-and-milk 
desserts by substituting es | 
eee ee og 
for fluid milk and or 


for fresh eggs. 


One reason why fresh pineapple is not used in gelatin 
desserts is that it will prevent gelatin ° 
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Multibple-Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to 
complete the statement. 


1. The type of coffee grind purchased depends largely 
upon the (A) cost: (B) menu planned; (C) method of 
preparation; (D}) type ox service. 


2. “Breakfast cocoa,” by government regulations, must 
contain at least (A) 16: (B) 18; (C) 20; (D) 22 per 
cent fat. 


3. Unsifted flour measures (A) same as: (B) less than; 
(Cc) 1/3 more than: (D) 2/3 more than sifted flour. 


4. Commercially prepared ice cream mixes should contain 
a minimum of (A) 10; (B) £2; (C) 14: (D) 16 per cent 
milk fat by weight. 


Listina 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. 


The bitter flavor of coffee is due to: 
(A) 
(B) 
Three different classes of tea are: 


(A) (B) (c) 


hh Se 


Desserts are chosen for the following reasons: 

(A) 2 
(B) 
(Cc) 
Two ways to tell if a cake is done are: 
(A) 
(B) 


A heavy syrup used to glaze apples is made of: 


(A) (B) (Cc; 


ae 


ae. 


6. 


ue 
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Two methods of cooking dried fruits are: 


{A) 


(3) 


Three methods of preparing gelatin G2s5ercs to make them more 
appealing are: 


(A) (c) 
(B) 


Opteron 


Directions: The following statements are either true or false. 


1i2 
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PREPARATION OF FOODS: SANDWICHES, BREADS AND CEREALS 


As in other types of food preparation, the selection of 
ingredients for sandwiches and breads, and the selection of 
cereals must be done carefully; also the accepted preparation 
procedures should be followed for good results. Since breads 
and cereals are quite common and are Placed on the menu at least 
once daily, they should be given special consideration in over-all 
food preparation. Sandwiches, too, are included on the menu 
especially for luncheon or supper serving and prove popular if 
not used excessively. 


In this assignment you will have the opportunity to learn 
the various methods of cooking and preparing sandwiches, breads 
and cereals and their proper place on the menu. 


Assignment: 


1. Read the references listed below. 

2. Select ten ready-to-eat cereals, state their source and 
how they are processed from raw material to finished 
product. (See A, pp. 190-191) 

3. In a one-page paper, compare hot cereals to ready~to-~- 
eat cereals, indicating advantages and disadvantages of 
each. 

4. Answer the questions below and turn in this assignment by 


> 


References: 


A- American Hospital Association, Hospital Food Service 
Manual, pp. 175-179; 188-192. ; 

Be Peyton, Practical Nutrition, p. 301. 

C. American Home Economics Association, Handbook of Food 
Preparation, p. 30. 


Questions: 


Erue*False 
If the statement is trne, draw a circle around the letter "T." 
If it is false, draw a circle around the letter "FP." 
T F 1. The cooking of cereals causes them to decrease in bulk. 


T F $2. Cereal to be cooked should be placed in a pan of cool 
water and then brought to a boil with constant stirring. 


T F 3- For best results, cereals should be stored in a cool 
dry place. 


Cl eee naw ices Se 
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T F 4, Whole wheat breads are more susceptible to mold than 
other breads. 


T F 5. Standardized recipes can generally be secured from 
distributors of yeasi: and shortening products. 


T F 6. Tested or standardized recipes need not be followed for 
quantity baking of breads. 


T F 7. The ingredients of baked goods, handled at room 
temperature, are highly susceptible to bacterial 
growth .» 


T F 8. Cooked cereals which contain disodium phosphate are 
primarily designed for low-sodium diets. 


T F 9. The stirring of cereal while it is cooking will help 
prevent it from sticking. 


T F 10. A coarse grain, loose texture bread, is most desirable 
for sandwiches. 


T F 41. Salad dressings are ofter: used to add color to sandwich 
fillings. 


T F 12. For more efficiency in quantity sandwich making, the 
assembly line method should be used. 


fT F 13. Sandwich fillings should always be kept refrigerated 
when not in use. 


T F 14. A high heat should be used to brown both sides of the 
sandwich, if it is to be made on a grill. 


T F 15. A toasted ham and cheese sandwich should be broiled 
until the cheese puffs. 


T F 16. Rolled sandwiches should be prepared juct prior to 
serving. , 


| = Completion 


-_ Directions: Fill in the blank(s) in each statement with the word(s) 
Pr required to complete the sentence correctly. 


1. Cereals are not only cooked to render starch more easily 
digested but also to improve the and soften 
the ° 


2. Cereal grains, while cooking, stick to the utensil and burn 
eaSily this can be avoided with the use of a 


insects such as e 


| 
! 3. Warm weather makes the storage of cereals difficult due to 
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4. Standardized recipes for breads generally give measures both 
of 4 and ° 

5. Cereal thickens as it cooks, due to _ and 
in size. 


6. Cereals which have been processed so that they may be cooked 


in a few minutes are called ° 
7. The proper term for rolled oats is ° 
8. By weight, ounce(s) of dry weight cereal to be cooked 


will yield slightly more than one serving. 


9. The acceptable weight for one serving of most ready~to~eat 
cereal is ounce(s) and for volume from to 
cup. 


10. For sandwich making, the or ____ loaves 
are desirable. 


il. tae should not be melted for spreading but rather should 
e or ° 


12. A thin Layer of spreaad on both slices of 


‘scale will prevent moist sandwich filling from soaking the 
read. 


13. A should be used for measuring out and placing 
Sandwich filling on the bread. 


Multiple-Choice 
Directions: In the space at the left of each statement, write 
the letter of the item which will provide the correct answer to 
complete the statement. 


1. Bread, to be storal, should be (A) warm; (B) hot; 
(C) slightly cool; (D) completely cool. 


—_... 2. The baking time and oven temperature 6f corn bread is 
most nearly the same as (A) muffins; (B) biscuits; 
(C) yeast bread; (D) cream puffs. 


3. “Old=fashioned" cooking of rolled oats, per pound, in 
a double boiler, for 20-30 minutes, should be done in 
(A) 1 1/3: (B) 2 1/3: (Cc) 3 1/3: (D) 4 1/3 quarts of 
water. 


4. Sait should be added to the water, in which cereal is 
to be cooked, (A) before; (B) after; (C) during; 
(D) before or after the cereal is added. 
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5. A pullman loaf of about 2 pounds will provide for 
approximately (A) 10; (B) 20; (C) 30; (D) 40 slices. 


6. A pound of butter which has been whipped will spread 
about (A) 100; (B) 80; (Cc) 60; (D) 40 slices of bread. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. Different types of cereals absorb varying amounts of water; 
this depends on: 


=" 


(A 


aa" 


(B 


a 


(Cc 


2. There are five generic types of breakfast cereals that require 
cooking; they are: 


(A 


= 


(D) 
(BE) 


bal 


(B 


a" 


(Cc 


3. There are 15 generic name descriptions for ready-to-eat 
cereals, which are: 


(A 


—— 


(I) 
(J) 
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4. 


Generally, sandwicnes may be served in the following ways: 


(A) 


(B) 

(C) 

(D) 

Three important uses of salad dressing in sandwich fillings are: 
{A) (c) 

(B) 

Tools generally considered necessary for making sandwiches are: 
(A) (D) 

(B) (E) 

(c) 


a 
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Assignment Covering 
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SERVING THE FOOD 


The manner in which a meal is served is of great concern to 
the patient or customer. Excellent food preparation of high 
quality accomplishes little: if the food service has not also 
been carried out with ex*reme care. The ease and efficiency in 
which serving the food is carr:ied ort is dependent on many 
factors, some of the most important being he method of food 
distribution and the available Physical facilities. 


Many institutions have a double problem concerning food 
service in that they not only serve resident patients and other 
institutional personnel, but also serve customers who do not dine 
regularly at the insitution. This problem demands an organization 
which is well planned as to the physical laycut of equipment and 
the efficient handling of the type of food service in use. 


In this assignment you will have 3n opportunity to become 
familiar with the various methods and types of organizations 
concerned with the serving of food. 


Assignment: 


1. Read the reference listed below. 

2. Write a two-page paper on the relative advantages and 
disadvantages of various types of patient tray service 
in use. Use examples, for illustration, from experiences 
in institutional food service you are now having. 

3. Answer the questions below and turn in this assignment by 


Reference: 


A. American Hospital Association, Hospital Food Service 
Manual, pp. 195-209; 225-231; 237-241. 


Questions: 


PTrue-Fal: 2 


Directions: The fcllowing statements are either true or false. 
If the statement is true, draw a circle around the letter "T." 
If it is false, draw a circle around the letter Ps 


T Ff 1. Centralized patient tray service refers to the type of 
Service where food is sent in bulk to serving pantries 
and distributed on small tray carts. 


TT fF 2. Heated lowerators are considered essential in the 
patient tray service area. 
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12. 


13. 


14. 
15’. 


16. 


17. 


18. 


19. 


The food preparation Summary sheet should provide 
space for indicating both hot and cold foods to be 
prepared. 


Diagrams Of accepted patient tray a a should be 
posted in the serving units. 


A napkin is generally not included in the patient tray 


It is a recommended and accepted practice to serve 
a greater quantity of cream on the patient's tray than 
will be needed for coffee. 


The plates in which hot foods are placed on a patient's 
tray should be preheated and covered. 


Cooperation with the nursing department is essential 
for efficient patient food service. 


The unly difference between food service for the general 
patient and isolated patient is that the service articles 
are sterilized. 


The cafeteria service in an institution may be of either 
a Pay or non-pay type. 


The cafeteria serving facilities are often adjacent 
to -the dining room whereas the waitress serving facilities 
are often in the preparation area. 


Hot foods should always precede cold foods in cafeteria 
service. 


It is improper for the counter worker to offer 
suggestions to customers in the cafeteria. 


The waitress should serve the appetizer from the left. 


The trend for including a snack bar in the planning of 
institutional service is declining. 


There is a trend for providing meals as part of the 
employee's salary. 


The operation Of a pay cafeteria is usually on an 
ali-cash basis. 


A food requisition sheet for the pay cafeteria should 
include space for entering the quantity. item, unit 
cost and total cost of foods. 


Such foods, as mashed potatoes, should be served with 
an ice cream scoop to aid in portion control. 
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It is generally assumed that there is a relation between 
the dietary department layout and quality and cost of 
food prepared and served. 


Although employees working in well-equipped dietary 
units perform tasks more efficiently, they still fatique 
as readily as in ill-equipped units. 


The ‘ materials that are used in the constructicn of 
walls and floors have an effect on the efficiency of 
food service. 


One of the important steps in planning or improving the 
food service department is the collection and evaluation 
of structural materials. 


The preparation of a food service flow chart is essential 
in the planning or improving of focd service. 


TrayS are often transported by subveyor, Gumbwaiter, 
Or tray trucks in centralized service. 


Tray trucks which contain heated ovens are generally 
kept at a temperature of 130 to 140 degrees F. 


Tray trucks are usually designed for either hot food 
delivery or cold food delivery, seldom is a truck 
designed to handle both. 


An advantage of centralized tray service as compared to 
decentralized is that the completed trays are transported 
a relatively short distance. 


A greater uniformity of service is obtained by use of 
the centralized tray service Organization. 


The tray assembly unit, in centralized tray service, 
should be in close proximity to transportation facilities. 


An electric plate on the counter, in centralized tray 
service, is considered an advantage. 


Pantries for use in decentralized tray service should 
not be located on floors one directly above the other, 
aS this will reduce efficiency. 


It is advantageous to have the dining room for the 
cafeteria so located that guests can return soiled 
trays to the dishwashing unit. 


A grill and hot plate are desirable pieces of equipment 
for cafeteria service. 
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Tt F 35. A dispenser for milk, with measuring dial, is considered 


an important piece of equipment in cafeteria service 
although it is rather unéconomical to use. 


TT £F 36. Food trucks used for cafeteria service should be of 


Oopen-type construction. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


Le 


ll. 


12. 


In an effort to get the ideal “home-ccoked" meal in instutitions, 
a minimum time lapse must be achieved between _ 
and ‘ 


Smaller institutions use the 
tray service. 


type of patient 


The coffee service, cold-food unit end hot-food unit, for 
Patient service, are generally arranged in the following 
Sequence for tray service: 


and, last, the 


. 


The type of institutional service most often used for staff 
personnel and guests is service. 


The principal difference between cafeteria or waitress service 
concerning facilities is the of equipment. 


A gOod guide for waitresses to follow is that all foods 


sparc should be served and removed from the 
eft. 


The snack bar supplements the cafeteria and provides food 
for those who want a or . 


Control concerning value of meals in a non~pay cafeteria 
is uSually accomplished through a registrar or by use of 


° 


A seal census, in a nOn~pay cafeteria, is obtained from 
or from the signed register. 


When planning a food department, the first step is to define 
in writing the and of the service. 


For a 100~bed hospital, an area of 


square feet is 
recommended for the dietary department. 


The maximum time between patient tray assembly and service, 
when uSing unheated trucks for delivery is 
minutes. 
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13. In a decentralized service, the time between the assembly of 


the tray and service should be from seconds to 


minutes. 


14. The serving area of the cafeteria should be about one-fifth 


to 


Directions: 


the size Of the dining room. 


Multipile-Choice 


In the space at the left Of each statement, write 


the letter of the item which will provide the correct answer to 
complete the statement. 


1. 


A food preparation summary sheet usually does not 
include the following: (A) hot foods; (B) cold foods; 
(C) coffee service; (D) number of servings. 


The suggested arrangement for a breakfast tray for 
patients, places the creamer in the (A) center; 
(B) lower left corner; (C) upper right corner; 

(D) lower right corner of the tray. 


The vegetable dish on a dinner tray for patients 
shculd be placed in the (A) lower center; (B) upper 
center: (c) right center; (D) left center Of the tray. 


The salad plate, on the supper tray for patients, 
should be placed in the (A) upper right: (B) iower 
right; {c) upper left; (D) lower left corner of the 
tray. 


For waitress service, foods shovld be arranged so that 
they can be picked up in the following order. {A} cold@ 
foods, hot foods, hot beverages; (B) hot foods, cold 
focds, not beverages: (c} hot heverages, cold foods, 
not foods: (D) cold foods, hot beverages. hot foods. 


A duty not considered that of a cafeteria~counter 
worker is (A) make coffee; (B) put away utensils 
used for serving: (Cc) replace food as needed; 

(D) clean tables in dining room. 


The bread and butter Plate, for dining service, is 
placed in the {A) lower left; (B) upper left; 
(C) lower right; (D) upper right of the place setting. 


A number 16 scoop is ecnivaient to a (A) l-cun;: 
(B) 3/4-cup; (C)} i/t-cup: (db) 1/4-cup size ladle. 
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9. Elevators for transporting food trucks in decentralized 


Service should open up, On each floor, {A) adjacent 
to the serving kitchen; (B) in front of the serving 
kitchen; (C) in the serving kitchen; {D) as far 
away from serving kitchen as possible. 


10. Whenever pOssible, the cafeteria should be adjacent to 


the (A) kitchen; (B) washing area; {C) receiving area: 
(D) none of these. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. 


The three types of organization concerning patient tray services 
are: 


(A) (c) 
(B) 


Arrange the following units from A to G in the sequence which 
they should be located in the dietary department (dishwashing, 


receiving, pre~preparation, serving, storage, disposal, 
preparation). 


(A) {B) 
(B) (F) 
(c) (G) 


(D) 


The type of food distribution and service used in an institution 
will affect the following four items: 


(A) (c) 


(B} (D) 


Space necessary for a cafeteria may be determined through an 
analysis of: 


(A) 
(B) 
(C)_ 
(D) 
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Assignment Covering 
Sheet No. 16 Units 116-128 


COST CONTROL AND FOOD SERVICE RECORDS 


A problem which often arises in institutions that serve 
meals is the conflict that exists between the dietitian department 
and the accounting office. This Conflict is due largely to a 
misunderstanding and can be resolved if carefully handled. 


it is very important for the food service supervisor to have 
2 knowledge of the various kinds of records kept in the dietary 
department and the relation of these records to the over-all 
accounting set-up of the institution. Accurate accounting records 
must be kept for the purpose of determining costs and in con~ 
trolling these costs so as tO aid in a more efficient operation 
Of the institution. 


in this assignment you will have an opportunity to become 
familiar with the accepted accounting procedures used in institutions 
serving meals and the relation of these procedures to the efficient 
operation of the institution. 


ASsignment: 


1. Read the reference listed below. 
2. For the institution in which you work, caiculate or 
help to calculate the monthly cost of raw food consumed 
and the raw food cost per meal served per month. DO 
this for several months and compare results. (See A, 
pp. 263-264.) 
3. Answer the questions below and turn in this assignment by 


Reference: 


A. American Hospital Asscciation, Hospital Food Service 


Ouestions: 
True~-Falise 


Directions: The following statements are cither true or false. 
If the statement is true, draw a circle around the letter "T." 
£ it is false, draw a circle around the letter “F." 


T FP 1. Cost accounting is actually a management control 
device which is of interest and importance both to 
institutional administrators and dietitians. 


T F 2. One of the major purposes of food cost accounting is 
that it is a method for controlling storeroom stock 
and minimizes over~ and under-buying. 
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12. 


13. 


14. 


i5. 


16. 


17. 


18. 


Generally speaking, a system of cost accounting adapted 
to one institution wiil be appiicabie to other insti- 
tutions. 


A knowledge of the number Of meais served is essential 
to figure raw food costs per meal per month. 


A cumulative total of meals served from day to day 
is generally kept On a meal census report. 


Invoices are considered very important for calculating 
raw food costs. , 


An inventory of the storeroom taken less than once 
@€ach year, is sufficient for aiding in calculating 
raw food costs. 


There is an indication that detaiied cost records 
cause the administration of the dietary department 
to operate on an uneconomical basis. 


As the institution becomes larger, management becomes 
less dependent on costs aS a measure of dietary 
department efficiency. 


The dietitian is the one responsible for meal census, 
daily focd report, etc., for her department. 


The purchase order authorizes the vendor to deliver 
merchandise according to specifications. 


Telephoning orders for staples rather than written 
orders is accepted practice for large institutions. 


One difference between a purchase order and quOtation 
sheet is that the quotation sheet has more than one 
vendor's name on it. 


The procedure which a receiving clerk of staple goods 
should follow is to sign the delivery slips after which 
the goods should be checked for quality, omissions, etc. 


A very important reason for promptness in completing 
records of purchases is to secure allowed cash discounts. 


A separate daily expense sheet is used for each day on 
which”. deliveries are made. 


It is highly adviSable to have as many purchases as 
possible issued directly to the kitchen rather than 
the roundabout way from vendor to storeroom to kitchen. 


A perpetual inventory card includes space for entering 
the requisition number. 
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19. 


20. 


21. 


22. 


23. 


24. 
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26. 


27 


28. 


29. 


30. 


31. 


32. 


33- 
34. 
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A perpetual inventory record is recommended for both 
staple and perishable foods. 


An up-to-date unit price on the perpetual inventory 
record may be determined in several different ways. 


The daily cost of food issued from the storeroom may 
be secured from the amount columm of the requisitions. 


Some institutions classify foods by type of sood 
commodity, for reporting costs. 


A major limitation of food cost control is the inability 
to compare quantity and cost of foods to nutritional 
adequacy. 


The monthly report of the dietary department contains 
only two major items, that of raw food costs and 
adjusted inventories. 


In case the actual count does not agree with the 
perpetual inventory, the actual count is written in red 
on the inventory card. 


The accounting department is usually responsible for 
keeping accurate time for each employee, whereas the 
dietary department is responsible for entering the 
rate Of pay and amount earned for each Pay period. 


The cost of wages of employees who work in several 
different areas should be prorated to these areas. 


The maintenance and repair of equipment in the dietary 
department are generally not included in the operating 
expense of the department. 


The total costs of each of the fovr expense classifica- 
tions are included in the dietary department monthly 
cost report. 


The previous month's costs of each classification of 
expense is necessary for comparative purposes. 


It is not essential for dietary personnel to know 
accounting and statistical terms since the use of 
these is the responsibility of the accounting office. 


Comparing meal costs is easily done for hospitals 
because they all use a uniform meal ticket. 


The meal count should not include infant formulas. 
The expenses for special functions as wel: as those 


incurred by Pay cafeterias should be kept in the same 
group of accounts and considered as diet:‘ry expense. 
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T 

T F 


Directions: 


35. Amounts paid to outside firms for repairs of dietary 
equipment should be charged to the institution's 
general maintenance fund. 


36. Wages of part-time dietary department workers should 
not be included in the same expense account as the 
regular employees. 


37. The classification of expenses “other operating expense” 
refers to items such as paper goods,:.office supplies and 
replacement of minor equipment. 


38. Stock in the storeroom should be classified into 
groups of similar items under which the food items 
should be listed alphabetically. 


39. It is considered a good practice to mark the price of 


each food item as it is placed on the shelf of the 
storeroom. 


Completion 


required to complete the sentence correctly. 


1. 


‘kept in the or 


Cost accounting serves as.an: aid in preventing irregularities 


and dispensing 


in purchasing, : 
supplies. 


The cost in the dietary Reee ene which is most Significant 
is the cost of ‘per meal per month. 


An accounting of the number of meals served daily should be 
department. 


The total raw food purchases must be adjusted to 
the cost of items actually rather than items 
received. 


Accounting procedures to be used should be worked out by a 
person familiar with dietary department organization and with 
the cooperation of the office. 


The meal census form should be designed and set up by 
of meals served. 


Types of order suggested to use for the food department are 
__—“—;‘CsCO E'S: «ftONY SStt|Ple flOOdS and 
sheets for perishable foods. 


Usually the original.copy of the quOtation sheet is placed 
in the cffice of the ° 


Fill in the blank(s)- in each statement with the word(s) 
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9. In case a question arises concerning the quality of any goods 
received, the receiving clerk should notify either the 
or . 


10. The food ledger is arranged alphabetically by 
name, whereas the daily expense sheets are filed by 


ll. The monthly consumption card is filed by name of __ 


12. An authorization for the storekeeper to issue foods is 
provided by a written record called a - 


13. Such foods as coffee, sugar and cereal are usually placed 
under the broad heading of for reporting of 
cost purposes. 


14. In large institutions, it is the responsibility of the: 
office for the preparation Of the final monthly 


report. 


i5. When taking monthly inventories of stored food products, 
the unit price is taken from the uy 
and copied on the inventory sheets. 


16. The value of food on hand at the end of the month is the 
sum of totals ‘of the inventory and the 
inventory - 


17. A ___e_ sheet is set up for each employee's salary 
deductions and amount paid. 


18. The overhead costs are usually allocated by the 
office at a flat rate determined by cost studies. 


19. The monthly dietary department cost report is prepared to 
show an of total costs and costs. 


20. Utility expenses such as gaS and light used in the dietary 
department are generally charged to the of 
account or in some cases is subclassified and 
charged to the dietary department. 


21. The first step to take in the arrangement of stock in the 
storeroom is to make a count and record all 
On hand. 


Multiple-Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to 
complete the statement. 


1. A good food cost accounting method is one which provides 
information desired by management and one which is 
(A) complex and inexpensive; (B) simple and expensive; 
(C) complex and expensive; (D) simple and inexpensive. 
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10. 


ll. 


12. 


The following item is not on a purchase order: (A) name 
of vendor; (B) standard portion for serving; (C) quantity 
and description of food: (D) terms of payment. 


A storekeeper for perishanple foods checks goods 
received against the (A) purchase order; (B) requisition 
sheet; (Cc) quotation sheet; (D) vendor's catalog. 


The following item iS not on a daily expense sheet: 
(A) name of vendor: (B) date; (C) distribution of 
purchases; (D) type of delivery. 


The food ledger sheet does not contain the following 
item: (A) name of vendor; (B) distribution of food; 
(C) amount of invoice: (D) month's total. 


The purchase record card does not include (A) percentage 
of discounts received; (B) amount of invoice: (C) order 
number; (D) quantity ordered. 


The requisitions properly filled out are, at the end 
of the day, taken to the office of the (A) accounting; 
(B) supervisors; (C) dietary: (D) storeroom department. 


The figure entered in the column marked “food to 
storeroom" in record of daily cost of raw food per 
meal served is secured from the (A) purchase order? 
(B) daily expense sheet; (C) requisition sheet; 

(D) perpetual inventory. 


The figure for “number of meals served today" column 
in the record of daily cost of raw food per meal 
served is secured from the (A) storeroom issue sheet: 
(B) perpetual inventory: (C) daily meal census; 

(D) none of the above three. 


The comparative statement of budget and actual costs 
does not include the item of (A) total number of meals 
Served: (B) unit cost and expenses: (C) total cost for 
previous months; (D) *total budget and actual costs. 


Foodstuff received as dOnations or grown by the 
institution should be charged to the dietary department 
(A) at: (B) above: (C) below: (D) at or below fair 
Market value. 


The following is not considered a duty cf the storeroom 
worker: (A) assist with inventories; (B) verify 
quantities received; (C) deliver commodities to 
kitchen; (D) purchase needed food commodities. 
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13. Hot chocolate powder is included under the following 
classification - food Stores index - (A) condiments, 
seasonings, spices; (B) fountain and ice cream supplies; 
(Cc) beverages, milk products; mineral waters; (D) sugar, 
syrups, candy. 


_s—siéd1 4. )SO Sage is included under the follow‘ng classification - 


food stores index - (A) condiments, seasonings, 
spices; (B) fountain and ice cream supplies; 
(Cc) beverages, milk products, minezal waters; 
(D) sugar, syrups, candy. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully 


Le 


3» 


4. 


~ sugyested cost accounting plan provides information concerning 
daily food cost per meal and the monthly dietary department 
costs under which are included four major items; they are: 


(A) 
(By 
(c) 
(D) 


Staple food invoices are generally recorded in three places: 
(A) 
(B) 


ee ee, 


(c) 


on eee 0 


A set of three cards should be maintained for each item stocked, 
aS a perpetual inventory record of storeroom stock: 


(A) (C) 
(B) 


Information mecessary to be included on each requisition is: 
(A) _r——C‘(@T]Z“SY 
(B) (E) 


—_~ 


(cC) (F) 


CPD 
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In some institutions a comparison is desired of quantities of 
food purchased with recommended quantities of food to buy 

for nutritionally adequate diets which axe classified in 
eleven groups: 
(A) 

(B) 


(c 


| 


— 


— 


(D 
(E) 
(F) 


(H) 


(K) 


The following items are uSually recorded on the monthly 
inventory sheet: 


{A) (@) 
(B) (F) 
(c) (G) 


(D) | (H) 


The count for the meal census usually comes from three sources, 
which are: 


(A) 
(B) 
(c) 


+ 
é 
} 
i 


te Ah ennla eh 5,43 


oe ee TT eee oe 


BE es oe cue truce: 


ae : Pe eae es MS AS FRI DIGFEIOR OTF DITO IRAE INION SIEM oR tT NPE + 
on CHEERY RG 2 SENSE Y ED TTT BITRE DINE HILT LED BE TAGE DEES Te PEA VENT ANIL SLMS NEALE CANNY WI oT Fe, ry 


431 


Assignment covering 
Sheet No. 17 Units 129-140 


SANITATION, SAFETY AD CARE OF LQUIEMENT 


The role of the food service supervisor, in cooperation with 
the dietitian, is of ever-increasing importance with reference to 
the responsibility for the instruction in sanitation and the safe 
use and care Of dietary equipment. The dietary department, as a 


whole, must be ever mindful of the health end welfare of those 
whom they serve. 


The supervisor should have a thorough uncerstanding and 
knowledge of accepted equipment installation procedures, selection 
Of quality products and their preparation, safe working procedures, 
Sanitary food handling techniques and other like items of concern 
to the food service area. The safe and efficient operation of the 
dietary department depends to a large extent on the skill and 
Supervisory ability of the food service supervisor. 


In this assignment you will have the opportunity to become 
acquainted with and gain an understanding of accepted sanitation 


policies and procedures, and the selection, care and safe use of 
food service equipment. 


Assignment: 


Ll. Read the references listed below. 

2. Use the sanitation check list on A pp. 222-223, or one 
furnished by the institution, and make a complete check 
of the dietary (food area) department. Discuss resvits 
with the coordinator. 

3. Answer the questions below and turn in this assignment by 


References: 


A. American Hospital Association, Hospital Food Service 
Manual, pp. 210-224; 243~249. 
Be. Peyton, Practical Nutrition, pp. 144-147. 


Ourstions: 
True-False 


Directions: The folicwing statements are either true or false. 
If the statement if true, draw a circle around the letter "T." 
If it is false, draw a circie around the letter "F.” 


T F l. The proper cleaning and maintenance Of food service 
equipment will lengthen its life. 


Toe 2. Often some of the routine inspection is assigned to the 
Maintenance department. 
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12. 


L7. 
18. 
19. 


20. 


STREET GREE LE Get! I EAA POT eR 


that the 


One advantage of an equipment is 
3 liv be determined. 


4 
amount lost, broken end cn hand can ea 


It is a good policy to cisen 2 cange while still warm as 
this permits faster cleaning. 


After cleaning, and net in use, the deep-fat fryer 
Should he covered. 


Baking soda is effective in removing discoloration on 
coffee urns. 


Toasters should be wiped at least once a week with a 
eoarse wet cloth. 


Dishwashing machines should be thoroughly cleaned after 
@ach washing period. 


We may assume that agequate lighting is important in 
institutional sanitation. 


It is best to locate employee washing facilities as 
far away from the food preparation area as possibie. 


The control ef insects and rodents not only should, but 
must be carried out. 


Food employees must he instructed that harmfu2 hacteria 
ao exist, although not seen, and that sanitation practices 
must be developed to eliminate them. 


Rinse time in machine a TSwane Ig should be 4 minumum cf 
20 seconds. 


The temperature of the water for both manual and 
machine dishwashing shouid be about the same. 


Chlorine is not effective for: bactericidal treatment if 
the utensils are not thoroughly cleaned. 


& detergent<-sanitizer has been found very effective 
for the jeb of sanitizing. 


The posting of safety materieis and signs is considered 
one effective means of gaining employee awareness to 
pareky hagards. 


It is true that dull knives are more dangercus than 
sharp ones. 


Cleaning equipment should net be stored in the kitchen 
65r cafeteria areas. 


Approximately four Square feet per person should be 
allowed for lockers and rest rooms, 
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7 F 21. Office space for the dietitian is preferably located in 
the patient area. 
T F 22. The most satisfactory flooring for the food preparation 


area is of the hard surface flooring type. 


I F 23. The intensity of lighting recommended for working 
surfaces in the food area is 50 footcandies. 

Tf PF 24. Ease Of operation is one important factor in the selection 
Of a particular piece of equipment. 

" F 25. Equipment cost is reduced and flexibility gained by 


Purchasing uniform equipment. 


££ F 26. Very little of the é¢auipment used in the focd area is 
mobile, nor dees it have a dual purpose. 


F F 27. When considering desirable changes, one important 
aspect to consider is the relation of working conditions 
to employee turnover. 


Tf F 28, Food poisoning is not only promptly evident, but the 
Severity has a relation to the amount Of the food 
consumed . 


ry 
ty 
tN 
O 
e 


Diseases such as diphtheria and tuberculosis may be 
carried by both food and water. 


T ‘FF 30. fTrichinosis, a serious infection obtained from “pink 
E pork,” will be avoided by eating gevernemnt inspected 
poe meat « 
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Prompt refrigerution of foods susceptible to staphylocecci 
ree is a preventative measure against its development. 
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Bpidemics due to bacteria of the salmonella group may 
ke tracea@ to the soil. 


tt 


F 33. Generaliy speaking, bacteria are killed at high 
temperature and are prevented from multiplying at iow 
temperature. 
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s person can usualiy tell by tasting whether a food 
iS safe or not. 


Completion 


id Directions: Fill in the blank{s) in each statement with the word(s) 
Tage required ta comphete the sentence correctly. 
i. The Plarming of routine care and cleaning of equipment is the 


responsibility of the ° 
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il. 


12. 


13. 


14. 


15. 


16. 


17. 


is. 


If possible, it is best to have the of the firm 
who supplied the equipment give initial instruction to 
employees using the equipment. 


One should use warm water and a SOap or 
for removing grease from an electric range. 


ff food particles have hardened on steam kettles, the valves 
should be closed and filled with 
and let stand until particles are softened. 


Bowls in which egg mixtures or flour batters have been mixed 
should be soaked in before washing. 


When Oil is applied on parts of the slicing machine which 
come in contact with foed, it should be of the type. 


For good Sanitary practices are the 
first step. 


The most recent answer to the garbage disposal problem is 
the mechanical ° 


Less than Organisms per utensil surface is a minimum 
requirement for effective Gishwashing procedure. 


Dishes should be washed in water not less than aes 
and for at least seconds in multitank machines. 


in machine dishwashing, if the hardness of the water is 
grains per gallon, e softener should be used: if it exceeds 
10 grains it should be softened to grains. 


When a garbage disposal (grinder) is not used, a 
area may be required. 


When possible, the Lockers and restrooms for employees should 
not only be convenient to areas, but also near the 
entrance. 


A glazed tile wail in the kitchen and service area should be 
at a height of to feet. 


One disadvantage Of using daylight fluorescent lamps is that 
food assumes an under it. 


The working heights for equipment should he from to 
inches. 


Electrical equipment purchased for institutional use should 
be approved by the 


is * 


The responsibility for periodical appraisal of physical 
facilities and the initiation of changes is considered to be 
that cf the head of the ww. Gepartment. 
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19. The most frequent cause of food poisoning is 
which affects the gastro-intestinal tract. 


20. Fruits and vegetables are occasionally infected by 


which Produces a seridus poisoning known 


aS botulinus. 


Directions: 


hultiple~-Choice 


In the space at the left of each statement, write the 


letter cf the item which will provide the correct answer to 
complete the statement. 


1. 


An equipment record does not contain the following item 
Of information: (A) type Of operation; ({B) purchase 
date: (C) maintenance requirements; (D) trade name. 


The equipment inventory record contains the following 
item of information: (A) maintenance procedures; 

(B) date of purchase; ({C) free service period; 

{(D) classification. 


After thoroughly cleaning a broiler, one should apply 
and rub equipment with (A) oil: (B) soap; (C) warm 
water; {D) detergent to prevent rust. 


Tre urn bag from the coffee urn should be emptied 
(A) before: (B) after: (C) during; (D) during or after 
each meal. 


Refrigerators should be cleaned at least (A) once each 
week; (B) twice a week; (C) once each month: (D) twice 
a month. 


Valves for machine Gishwashing equipment should 
withstand (A) 50; (B) 75: (c) 100; (D) 125 pounds of 
pressure. 


If the storage area for cleaning equipment is enciosed, 
approximately {A) 28; (B) 32: (Cc) 36: (D) 40 square 
feet is required. 


The bacteria that grow most commonly in egg and milk 
mixtures are (A) salmonella; (B) trichinosis; 
{C} botulinus bacillus; (D) staphylococci. 


z Listing 


i 
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| Directions: List the items called for in each of the following. 
* Select your answers carefully. 


1. When ordering new parts for a piece of equipment the following 
data need to be indicated: 


wee te 


(a) (c) 
(B) ©) 


12 etme ee 


2. The minimum space allotted for the office should be ninety 
square feet to accommodate the following items: : 


i (A) (c) 
(B) (D) 


: 3. Some factors which determine the amount and type of equipment 
| purchased are: 


| 
: ; = 


| (B) 
x (c) 
i (D) 


7 : (E) 
| § 

j 

} 
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Assignment Covering 
Sheet No. 18 Units 141-146 


ADVANCEMENT AND CAREER OPPORTUNITIES 


The demand for adequately traine food service supervisors 
in various types of institutions that erve food is great and will 
continue to increase. This type of woik offers opportunity for 
advancement to those who have the essential Personal traits and 
who are willing to make the necessary preparation to obtain the 
required skills. 


In this assignment you will have the oppertunity to learn 


the requirements and advancement opportunities in the food service 
supervisor field, as well as in related fields. 


Assignment: 


l. Read the reference listed below. 
2. Answer the questions below and turn in this assignment by 


Reference: 
I. Information Sheet No. 3. 
Questions: 
True-False 
Directions: The follow’ng statements are either true or false. 


If the statement is true, draw a circle around the letter "T." 
If it is false, draw a circle around the letter "F.” 


T. -& lL. One of the reasons for the increase in demand for food 
service supervisors is the transfer of functions 
formerly performed by the home to manufacturing or 
service industries. 


Te i 2. The skill of the supervisor to obtain the cooperation 
Of workers has very little relation to the success and 
efficient operation of the food service department. 


T F #3. The ability to get along with others is not nearly as 
important for the food supervisor as in other related 
health occupations. 


T F 4. It is important for the supervisor to be competent in 
areas Of work over which supervision is given. 


T F 5» The food service supervisor's work is a type of work 
devoted to the serving and care of others. 


6. The demand for food service supervisor is great in 
institutions where the serving of food is of. secondary 
importance. 


BS T F 7. There is very little demand for food supervisors in 
nursing homes. 


T F 8. The major duties of the food supervisor are similar in 
the different types of fnod serving institutions. 


T F 9. The food service supervisor should not be expected to 
adjust menus for individual needs. 


T F 10. A college degree in foods-and nutrition is considered 
aS a minimum educational requirement for food service 
supervisors. 


it teers Pare ms 
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T F 11. A trained food service supervisor receives training 
in supervision and management as well as in foods and 
nutrition. 


T F 12. An adeguately trained food supervisor is qualified to 
take the Place of the dietitian in an institution 
serving food. 


a T F 13. All institutions must be approved by the American 
Dietetic Association in order to conduct training 
% programs for food service supervisors. 


KO 
t i T F 14. The financial return and prestige depends to a great 
extent upon a person's education and background. 


@ T F 15. It is considered necessary to have adequate formal 
ba college training to advance aie succeed in commercial 
Ei food service work. 


T F 16. The hours of work are generally longer in the industrial 
food service field than in most other types of food 
serving institutions. 


T F 17. Food service supervisors often work their way up 
+ ! through the ranks in the industrial food service field. 


T F 18. The food service Supervisor in school food service is 
often asked to teach related classes but seldom required 
to supervise part-time student help. 


er PAT 
CO ee ee ed 


T F 19. It is essential that a food supervisor employed in a 
hospital have both formal training for this type of 
work as well aS some previou experience. 


T F 20. The duties for which a hospital food service supervisor 
should train are those delegated by a trained dietitian. 
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T F 21. The responsibilities of a supervisor in a nursing home 
are similar to those performed in a hospital. 


T F 22. The rapid growth and demand for food service supervisors 
is largely due to the excessive number Of available 
dietitians. 


fT F 23. A knowledge of bookkeeping is considered essential 
for the dietitian. , 


T F 24. The salary of a dietitian is usually above that of 
others having similar educational and experience 
backgrounds. 

T F 25. There is very little demand for specialized nutritionists. 


T F 26. One of the responsibilities of a nutritionist is to 
advise patients in prenatal clinics. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. The food service supervisor is responsible for the 
and —“Ct‘CSC«OOE:«rk «clued by those working in the 
kitchen and those who serve foods. 


2. Good supervision is the effective use Of the COE 
others to get things done. 


3. The surest guarantee for success and advancement in the food 
service field is good and 
background. 


4. The minimum experience that a food service supervisor should 
have is months to year(s). 


5. An adequately trained food service supervisor for hotel 
work should have training in nutrition as well as in 
and . 


6. One advantage for factories providing food service to 
employees is to keep up the workers' Z 


7. A type of food service which makes it unnecessary for a firm 
to establish its own food service program is the 
food service. 


Ce ial 


8. A fod service supervisor is under the supervision of a 
in large hospitals. 


9. The food supervisor in hospital service is responsible for 
instruction to those whom she supervises and also to both 
and e 


10. An individual planning to obtain a job in a hospital as food 
service supervisor should obtain formal training as well as 
a year's internship in a hospital approved by the 


11. The dietitian has the Over~-all responsibility for the 
of the food served. 


12. A bachelor's degree or above in 
is required to become a dietitian. 


13. TO become a nutritionist one should have at least 
years of college education in the specific phase of 
chosen. 


Multiple-Choice 


Directiors: In the space at the left of each statement, write 
the let. r of the item which will provide the correct answer to 
complete the statement. 


1. Because of a predicted shorter work week, the demand 
for food service supervisors will (A) decrease; 
(B) increase; (C) reMain the same; (D) reamin the same 
or decrease. 


—_—— 


2. A responsibility not considered that of the food service 
supervisor is (A) interviewing employees; (B) assist in 
menu Planning; (C) delegate responsibilities to 
workers; (D) calculate and make out payroll. 


3. The hours of work in a large institution are usually 
(A) shorter; (B) longer; (C) same; (D) more irregular 
than in small institutions. 


4. An institution that serves food and is classified as 
commercial food service is a (A) bank; (B) departnent 
store; (C) secondary school; (D) nursing home. 


—s-d»Se)=S ss The ~ value of a trained food service supervisor is 
probably most recognized in the field of {A) school 
food service; (B) industrial food service; (C) nursing 
home food service: (D) none of these. 


6. That which is not a duty of the dietitian is (A) keeping 
records; (B) making policy decisions; (C) cashiering; 
(D) instructing. 


7. Following formal training, a dietitian serves an 
internship for (A) 6; {B) 12; (c) 18: {D) 24 months. 
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Listing 


Directions: List the items called for in each of the following. 
Select your anSwers carefully. 


1. 


4. 


A person deciding upon a career as food service Supervisor 
must have a Sound knowledge of: 


(@) 


Either of two organizations generally approve institutions 
that provide for apprenticeship or internship; they are: 


(A) 
(B) 


Six major areas or institutions in which a food service 
Supervisor may find employment are: 


(A) (D) 
(B) (E) 
(c) —  (F) 


Some advantages of working in educational institutions are: 
(A) 
(B) 
(Cc) 
(D) 
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| . 5. Some of the advantages of food service work in hospitals are: 

| (A) | eae 

gy (B) eee ae 
: (c) 

7 (D) 

: i (E) 

| 6. Dietitians may find employemnt in the following: 

. (A) (E) 
| (B) (F) 

sg (c) —__  (G) 

i (D) (H) 

7, Employment opportunities for nutritionists exist in the following 
fields: 
. {A) 

i (B) —_ 
(c) a en eee 
| (D) ee ee 

7 (E) a ee 
: ON 
(G)_ 
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Information 
Sheet No. 3 


ADVANCEMENT AND CAREER OPPORTUNITIES * 


The long-time trend in our economy has been toward the 
transfer to manufacturing or service industries many of the 
functions formerly performed in the home. This trend has definitely 
increased the importance of and created a demand for the food 
service supervisor. 


One must first understand: the term "Supervisor" as it 
pertains to food service. A supervisor of food services is one 
who is responsible for the quantity and quality of work produced 
by the kitchen and serving personnel aS well as their general 
conduct. The success of the food service department depends 
largely upon the skill of the Supervisor in obtaining cooperation 
from the workers. 


One who is to advance in any type of occupation must have 
the ability to get along with others. Human relations is all- 
important for the work of focd supervisor, as it is in other 
related occupations. The effectiveness of an organization 
depends largely upon the workers’ morale, and this in turn is 
determined by the supervision which they receive. It has often 
been said that good supervision is the effective use of the 
ability of others to get things done. 


The job of the food supervisor is in many ways like that 

: of a teacher in that the supervisor must know the information and 

have the skili which she is trying to teach her employees. The 
Supervisor must be competent in the areas Of work performed over 
which she supervises. 


Deciding on a Food Service Supervisor Career 


Good educational and experience background is the surest 
guarantee for success and advancement in the food service field. 
One shovld have desirable personality traits which are considered 
a necessary when G@aling with people. The supervisor must use 
tact and be courteous, alert and attentive; she must cooperate 
with workers, receive supervision graciously, etc. 


The supervisor must have a sound knowledge of the principles of | 
nutrition, Sanitation and service, food preparation, purchase of foom © 
cost and record control, etc. Without this type of knowledge, the 
supervisor will find herself at a great disadvantage in her relation- 
Ship with workers and for future advancement possibilities. 


*Adapted from The Outlook for tiomen_as Food-Service Managers 
and Supervisors, Bulletin 234-2, Womens Bureau, U.S. Depart~ 
ment of Labor, 1952; and Job Descriptions and Organizational 

: Analysis for Hospitals and Related Health Services, U.S. 
\ Department of Labor, U.S. Employment Service, 1952, pp. 
—_ 210-212; 236-237. 
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One must enter this fielc aS a career and not merely as 
another job, in order to be able to advance and succeed. The 
work is satisfying and offers interesting contact with people who 
also have devoted their time to the serving and care of others. 


Need and Demand for Food Service Supervisors 


There is a great demand for food service supervisors in 
various ‘typs.or institutions where the serving of food is pranary, 
as well as in places where the Sale of food is of secondary 
importerce. Due to the predicted shorter work week, this demand 
will unc sabtedly continue to increase. 


So. 2 of the specific needs axe in hospitals, nursing homes, 
schools, restaurants, commercial and industrial fields, and 
various other types of institutions that provide for group feeding. 
The demand for these needs can be met by an adequately trained 
supervisor. 


Work and Responsibilities of a Food Service Supervisor 


The work and. responsibilities vary some according to the 
type of institution in which one works. Generally, however, the 
major duties are quite similar in these institutions. Some of 
these majo: duties are: 


1. Direct supervision of food service activities 
2. Prepare time and work schedules 

3. Delegate responsibilities to workers 

4. Maintain courteous and prompt service 

5. Coordinate activities for efficient operation of the 

institution 

6. Assist in worker activities 

7. Conduct on-the-job instruction for employees 
8. Maintain clear food area 

9. Requisition food products and supplies 
10. Check and receive deliveries 
11. Take inventories 
12. Maintain department records 
13. Assist in menu planning 
14. Maintain standards: for food preparation 
15. Adjust menus for individual needs 
16. Interview employees 


Working Conditions: The food sypervisor generally preforms her 
work in a well-lighted, heated, ventilated and clean environment. 
The length of the work week varies considerably from one kind of 
institution to another. In the larger establishments more regular 
hours are maintained and generally fewer hours per week, whereas 
in smaller food serving institutions the supervisor may put in 
longer hours and there is a tendency toward irregular hours. 
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Minimum Education: Many food service supervisors have come up 
through the rarks and may have had very little formal education. 
It is considered desirable to have some educational training in 
foods and nutrition as well aS management or supervisory training, 
which may be obtained informally and in adult classes. A high 
school education with courses in home economics and other related 
courses is generally thought to be a minimam educational require- 
ment for any kind of food service supervisory work. 


Minimum Experience: A broad background of experience is necessary 
to effectively perform the job of a food supervisor. One should 
have Six months to one year of supervisory training in either a 
hospital dietary department, cafeteria, dining room, hotel, 
restaurant, or similar institutions engaged in quantity food 
service. The greater amount of experience a person has the more 
Probably will be the chance for advancement and success, especially 
if one lacks the desirable educational training. 


The Trained Food Service Supervisor: The trained food service 
snpervisor receives training in schools of home economics by taking 


a general home economics course or by specializing in foods: and 
nutrition and institutional supervision and management. A course 
in foods and nutrition (often termed dietetics) includes training 
in institutional management as well as in the preparation of 
various types of diets. 


Those trained aS supervisors cannot take the place of a 
dietitian but oftentimes a dietitian will directly supervise the 
food service area. The trained supervisor is one who has 
completed a home economics course and haS served some from of 
apprenticeship or internship before undertaking supervisory work. 
Institutions in which internship is done should be approved by the 
American Dietetic Association or the National Restaurant Association. 
Some institutions carry on their own training programs for food 
Service supervisors. These generally have not been approved by 
any Particular approving agency. One may also secure training 
in this line of work through various types of vocational and 
technical schools. 


The greater amount of actual practical experience’ one can 
get while attending formal classwork in college, the better 
prepared she will be to work in her chosen occupation after her 
training is completed. 


Areas of Opportunities 


There are a great number of career opportunities open to 
persons trained as food service supervisor, one of the health 
occupations. The financial return, as well as prestige and 
Status, depends to a great extent upon the training and ex- 
perience background as well as the ability of the individual to 
do the work in the chosen field. 


AN mee eee 
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commercial Food Service Field: There are not enough trained food 
supervisors to adequately staff the many openings in hotels, 
restaurants, and like institutions that serve food. These types 
of jobs require that one have training in nutrition as well as in 
Supervision and management. Often the larger institutions make a 
distinction between administration and food service, the graduate 
of home economics and / or business being placed in the adminis- 
trative positions with responsibilities such as purchasing and 
accounting. 


nea het et 


Restaurants, cafeterias, hotels, department stores, ciubS, 
inns, tearooms, camps, airports, and airlines are some of the 
possibilities of employment in the commercial food service field. 
Working conditions naturally vary with each one, depending on 
Many factors, < few of which are size and type of institution. 


One who is engaged in commercial food service work will 
perform the general duties of a supervisor as outlined previously. 
it is considered essential that one have adequate formal college 
training to advance and succeed in commercial food service work. 


industrial Food Service: This type of work is connected with 
factory, bank, utility and like establishments, the food service 
department being of secondary importance to the main product of 
the particular: company. Industrial feeding has many advantages 
to management, One of whicn is to keep up worker morale. 


This type of food service is large and is expanding. It 
haS shorter hours of work than most types of food serving insti-<' 
tutions. Salaries of top food supervisors compare favorably 
with those in school and hospital service. The policies, control, 
etc., is determined by management, which the supervisor is expected 
to carry out. 


The industrial food service supervisor could expect to work 
in reStaurants, cafeterias, canteens, lunchrooms, mobile canteens, 
etc. Those employed in this type of work are often not formaily 
trained to as great an extent a¢ those in school and hospitai 


ad a al They have, instead, worked their way up through-the~ 
ranks. 


School Food Service: The value of a trained food service supervisor 

1S probably more yecognized in school food service than in most F 
other areas. One may be employed in the lower grades lunch | 
program, the secondary, or on the college level. The duties often i 
vary, especially in colleges. 


The supervisor may be requested to teach related classes 
along with the accepted duties of a supervisor. She may assume 
home~-management duties, supervise part-time student help, provide 
Catering service, etc. The supervisor is often responsible for 
various methods and types of service being carried on simultanec’sly, 
such aS cafeteria, dining hall, fountain service, etc. 
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There are many advantages to working in educational institu- 
tions, some Of which are a pleasing environment, comparable pay to 
teachers, comparable rank, working with youth, and a feeling of 
accomplishment in a growing enterprise. 


Concessionaires: This is a type Of food service which cuts across 
all areas found in commercial, industrial and school food service. 
This service obviates the necessity of a firm to establish and 

run a food service program. The headquarters is usually located 
in large cities, out of which the concessionaire caters to various 
establishments. 


Often the management and supervisory staff have come up 
through=the-ranks. The salary depends largely on the location of 
the concessionaires as well as the location of the particular 
institutions being served, and is also dependent cn seasonal 
changes. 


Hospitais: The food service supervisor who is employed in a 
hospital is under the supervision of a dietitian in large hospitals, 
and very often performs many of the dietitian’s duties in the small 
hospitals. It is considered quite essential for the supervisor 

in a hospital to have formal training in nutrition and super- 
visory techniques, and also to have had previous related experience. 


Hospital food service work has many advantages, some of 
which are: work in pleasant surroundings, healthful environment, 
association with other professional people, variety of services, 
and the feeling of contributing to the great cause Of serving 
mankind. 


The hogpital food service supervisor has a very responsible 
position; as it is her duty to see that food is well cooked, has 
maximum palatability, and is acceptable by the patients who use 
this food for recovery from illness, as well as to maintain 
health. Food must also be prepared for and accepted by staff 
personnel who often eat at the hospital cafeteria or dining room. 


The supervisor also participates in nutrition instruction 
to both patients and interns. She is responsible for instruction 
to those whom she supervises. She is generally concerned with 
the continual improvement of all types of food services. 


The supervisor planning to enter hospital work should obtain 
formal training in food service work in colleges and universities, 
and should serve a year of internship in a hospital approved by 
the American Dietetic Association. Training shovld center around 
nutrition, food preparation techniques, food personnal supervision, 
food selection and purchasing, meal planning, and similar duties 
that are delegated to the supervisor by the trained dietitian. 


The salary received for food service supervision is comparable 
to other occupations of equivalent training and experience. 


® 
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Nursing Homes: The duties and’ responsibilities connected with 

the work of a food supervisor in a nursing home are similar to 

those experienced in hospitals. One who is planning to enter this 
work should obtain formal college training in nutrition, supervision 
and management techniques and in related areas. 


Institutions are generally not quite as large as hospitals, 
but many of the same advantages are present. The greatest joy 
received in this type of work is the service rendered to humanity 
and the appreciation received from others for this service. 


Dietitian 


There exists a great shortage of dietitians in the United 
States today which accounts, in part, for the rapid growth and 
demand for food service supervisors. The dietitian enjoys very 
favorable working conditions and has the opportunity to associate 
with fellow professional people with like interests. 


Types of Work Performed: The dietitian has the over-all responsi- 
bility for the quality of food served. She must be up-to-date 

in the field of nutrition as well as administrative and supervisory 
techniques. Her special duties include supervising food preparation, 
formulating menus, determining dietary needs, controlling costs, 
seeping records, instructing, aenferring with physicians, Making 
policy decisions, and generally supervising through the food 

service supervisor. 


Knowledge Required: The dietitian must have a thorough knowledge. 
of the organization and operation of the dietary department. She ' 
must also have a knowledge of practices of dietetics, nutritional 
requirements, special diet requirements, Physiology and digestion 
processes, bacteriology principles and new developments in the 
dietetic field. The dietitian must be very familiar with and 
have ability to apply principles of personnel administration. 

A knowledge of mathematics and bookkeeping is also essential. 


Employment Opportunities: A large percentage of dietitians are 
found in hospitals, as well as in the following fields of work: 


1. Teaching fields 

2- School lunch programs 
3. Commercial food service 
4. Industrial food service 
5. Public health nutrition 
6. Consulting work 

7. Writing and research 


Training and Experience Requirements: A bachelor's degree or 
advanced degree in home economics from an accredited college or 
university, with a major in foods, nutrition and/ or institutional 
management, is required. ‘This field of study Should be supplemented 
by courses in chemistry, food preparation, meal planning, management, 
diets, diseases, and methods of teaching. 
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Following the formal training, the dietitian serves an _ 
internship of a year in a hospital or other institution offering 
dietetic internship approved by the American Dietetic Association. 


The salary which a dietitian receives is comparable to that 
of other professional people of similar training and experience. 


Nutritionist 


Well-trained nutritionists, especially with graduate training 
in certain phases of human nutrition, are in demand. ‘The food 
Service supervisor desiring to become a nutritionist must secure 
the required formal education as well as the necessary experience. 


The nutritionist may find employment in the following fields: 


lL. Nutrition clinic 

2. State and local public health departments 
3. Federal government services 

4. Red Cross 

5. International work 

6. Nutrition instructor 

7. Nutritionist in industry 


Some of the duties which a nutritionist performs are: 


1. Assist the training of nurses and student nurses 

2. Advise patients in prenatal clinics 

3. Plan school nutrition projects 

4. Aid in health meetings 

5. Consultation work 

6. Research and experimentation 

7e Teaching responsibility both in general college courses 
as well as in medical and dental schools 


Training and Experience: One should have at least four years of 
college education in the particular phase of nutrition chosen. ‘the 
college or university must be selected with care, one that enjoys 
the respect of the employing institutions. The course generally 
consists of training in the sciences and nutrition and their 
practical application, and training in educational methods as 
applied to nutrition. One should also, and in many cases is 
required to, have practical experience in related work so as to 
provide a better background for the work. 


Emplover's 
Copy 
TRAINING PLAN AND PROGRESS RECORD 
fot 
INSTITUTIONAL FOOD SERVICE SUPERVISOR 
JOB TRAI:: iG: What the Proficiency RELATED INFORMATION: 
Worker Si.duld Be Able to Do nown What the Worker Should Kn 


The Food Service Supervisor 
Carry out duties and responsi- Duties and responsibilities; 
bilities; cooperate with others pd relationship to other de~ 


partments; personal require~ 


Time in hours ments; training and experi~ 


ence 
Nutrition 

Select foods wisely; identify Importance of good nutri- 

food groups; obtain foods tion; selection of foods: 

and information from reliable improving diet and habits; 

sources food misconceptions 


Time in hours 


Function and Source of rood 


Choose foods containing ne- Function and source of fats, 
cessary food components; proteins, minerals, vitaz - 
select essential food of mins, water and cellulose; 
desir a values ae function and source of the 


. food groups 
Time in hours 


Menus. and Diets 


a ee ee 


Follow accepted menu plan- Nutritional needs; nutri- 
ning procedures; plan diets; tional adequacy; normal and 
plan menus for acceptance; modified diets; planning 
construct and file recipes; menus, basic food patterns; 
uSe correct menu termi- food acceptance 

nology 


Time in hours 


Food Purchasing 


Select and purchase quality Buying guides; sources of 

products; calculate food supplies; qualitys size 

needs; write specifica- and grades; calculating 

tions; check and receive / food ne2ds; receiving, 

products storing and preserving 
foods 


Time in hours 


ee ey 


Maintain efficient kitchen; 


plan for food preparation; Fy 
check food quality; de~ ae 
termine and follow ae 


measurements 


Time in hours 


; The Preparation of Food 


Follow correct timing and . 
temperature; store; freeze 
and preserve foods; 

prepare and use left~ 

overs 


x] 


Time in hours 


Place and remove serving 
equipment; set up trays; 
serve and display food; 
keep records; evaluate 
food service; adjust for 
individual preferences 


. Time in hours 


a 


Principles of Food Prenaration 


aA tt r tre iar aia Eb ener 


Paration; standard pre- 
paration procedures; 
weights and measures 


Times and temperatures in 
cooking foods; methods of 
cooking and uses of foods; 
storage of foods 


Principles of food service; 
methods ang types c= food 
Service: records; accept=- 
ance of foods 


Records and Costs 


Make reports; keep 
records; determine 
costs; order food 
{ ‘ vf 
products; classify 
; foods and expenses; |. 
maintain inventory 
records; price foods 


Time in hours __ 


Sanitation, Safet 


Accounting procedures and 
policies; records and 
reports; purchase Orders; 
classification of foods 
and expenses; inventory 


and Equipment 


- 


Maintain sanitary 
standards; inspect and 
operate equipment; 
keep Sanitary and 
safety records 


x! 


Time in hours 


Personal health and ap- 
pearance; handling food; 
Sanitary standards; care 
and use of equipment: safe- 
ty procedures 


Advancement and Career Opportunities 


Delegate responsibilities; 
Orientate staff: become 
familiar with institution 
serving food 


Time in hours 


a tunities in health occspa- 
| tions; training and ex- 
perience requirements 


Code for employer's use in marking student's progress 


Performed some operations 
in area 


Performed most operations 
in area 


Performed some operations [> .. 
with reasonable proficiency ;{ 


Performed most operations 
Satis factorily 


Career opportunities; oppor- 


Se. Oo aw 
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TRAINING PLAN AND PROGRESS RECORD 


for 


Student 's 
copy 


INSTITUTIONAL FOOD SERVICE SUPERVISOR 


JOB TRAINING: What the 
Worker Should Be Able to Do S’,0wn 


Proficiency RELATED INFORMATION: 
What tne Worker Should Kn 
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Menus and Diets 
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tional adequacy? normal and 
modified diets: planning 
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Place and remove serving 
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individual preferences 
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Preparation of Food 
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cooking foods; methods of 
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Maintain efficient kitchen; 
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*CURRICULUM GUIDES, *TRADE AND INDUSTRIAL EDUCATION, *AUTO BODY 
REPAIRMEN, “MOTOR VEHICLES, POST SECONDARY EDUCATION, PROGRAM 
PLANNING, 

MOTA Programs, 


This curriculum quide is for administrator and teacher use in 
planning and developing a post-high school course to prepare persons 
for employment as auto body repairmen. It was developed by the 
Oklahoma State University under contractual arrangements with the 
U.S. Office of Education Division of Vocational and Technical 
Education. Some of the nine instructional units are (1) Automotive 
Metals, (2) Frame Straightening, (3) Refinishing Processes, and (4) 
Glass Removal and Replacement. Each unit gives the classroom and 
shop time allocation, objectives, unit outline, suggested shop 
exercises, and study references. The time allocations serve to 
indicate the relative emphasis to be placed on each area and may be 
changed to adapt the course to local conditions and to the 
background of the trainees. The course is designed for 245 hours of 
classroom and 1,515 hours of shop work. The teacher must have 
experience in automotive body repair, and the student should have 
manual dexterity and an appreciation of quality workmanship. The 
U.S. Employment Service General Aptitude Test Battery for automotive 
body repairmen is suggested as an aid in trainee selection. 

augoeet cons for teaching the course, a list of references and 
films, and suggested machines, tools, equipment, supplies, and 
training facilities are included. (HC) 


S y 
fa te * H 
+ 
. 
+ gad 
Wt 
ae | 
aor 


brea SAS 3a 


te ede Mister ed rome 


” 


te-~ 


V7 o2e87 


i 
4 
*® 
e: 
‘3 
¢ ot 
iy 
~™ ¥ 


A Suggested 
Guide for a 
Training Course 


AUTOMCTIVE BODY REPAIRMAN 


U.S, Department of Health, Education, and Welfare 


Office of Education 
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a » U.S. DEPARTMENT OF HEATH. EDUCATION & WELFARE 
OFFICE OF EDUCATION 


THIS QOCUMENT HAS BEEN REPRODUCEO EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGANIZATION ORIGINATING iJ. POINTS OF VIEW OR OPINIONS 
STATEG 00 WOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 


AUTOMOTIVE BODY REPAIRMAN 
(D.0,f. Occupational Code 807.381) 


Suggested Guide for a Training Course, 


U.S. Department of Health, Education, and Welfare 
John W. Gardner, Secretary 


Office of Education 
Harold Howe II, Commissioner 


Manpower Development and Training Program 
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FOREWORD 


The automotive body repairman is one of the more hishly skill« . and better 
paid mechanics in the automotive fieid. The demand for body repairnen far exceeds 
the present supply due to the ever-increasing number of automobiles and their use 
in our mobile society. The major portion of the autourlLive body repair busine: s 
is conducted by small shops; therefore, the opportunities for eventual self- 
employment in this fieid are very good. 

The purpose of this guide is te essist administrators and teachers in organiz- 
ing courses and deveioping course content in preparing workers for employment in 
this occupation. 

The guide was prepared for the Division of Vocational and Technical Education 
under contractual agreements with the Oklahoma State University. Recognition is 
given to Maurice W. Roney, Director, School of industrial Education, Oklahoma 
State University, for supervising the development cf content; to L. Carl Love, 
Oregon State College, for his assistance as consultant during the preparation of 
this guide; and to Dennis N. Chapman, Head, Automotive Departnent, Oklahoma State 
Technical Institute, as well as selected teachers in vocational schools and auto 
body specialists who contributed to the development of technical content. 

This guide contains nine major units covering 1,760 hours of instruction in 
the classroom and laboratory~shop. The sequence of units and the hours assigned 
to each unit are flexible; therefore, both the time and content may be adjusted to 
better meet local needs. 

A suggested list of machines, tools, equipment, supplies, textbooks, films, 


and a floor plan of the training facility have been inciuded to assist school 


iii 


administrators and teachers in orgiunvizing the course. The assistance of local ad- 
visory groups should be sought for guidance in selecting equipment which will best 
serve the local conditions. Modifications of the suggested shop layout should fol- 
low advisory committee recommendations. 

Walter M. Arnold 


Assistant Commissioner for 
Vocational and Technical Education 
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TRAINING COURSE FOR AUTOMOTIVE BODY REPAIRMAN 


Purpose of the Guide 


This training guide has been prepared to assist in planning and developing a 
course of training for workers who will be employed to repair or replace parts of 
the automobile body and chassis. The guide has been organized in a manner to be 
of maximum value to school administration personnel who may not themselves be spe~ 
cialists in the occupation. Sufficient detail has ‘een included, however, to proe 
vide an outline of instruction for the instructor who will be responsible for the 
operation of the training program. 

The suggestions outlined in the training guide are not meant to delineate in- 
struction in every detail. Supplemental material can be found in the suggested 
textbooks, references, and films. Further, the suggested course outline may re- 
quire modification to meet special needs. The sequence of presentation as well as 
the final selection of topics for special emphasis should be determined by the in- 
pcre and will vary, depending on the needs and background of the trainee group. 

Although this guide has been developed primarily for use in the Manpower De- 
velopment and Training program, it includes instructional material that can be use- 
ful in planning similar programs for secondary school vocational students. Some 
of the related material included in the course outline has been added to assist 
the trainee to progress beyond the entry level job. 

Job Description 

The work of the automotive body repairman consists of those jobs which require 
a knowledge of automotive construction and a relatively high degree of manual dex- 
terity. In the larger shops, repairmen are generally assigned to special phases 


of the work. However, in the small shops, one person may be required to do satis- 
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factory work on several jobs ranging from complete body rebuilding to frame straight- 


ening. 


Since there is so much diversity in requirements, the good repairman should 


have a broad background of training, even though he may, at some point, be required 


to specialize. 


Any one or all of the specializations described below may be performed by the 


automotive body repairman, depending on the size of the shop. 


1. 


Estimating - examines automobiles driven into garage by customers and 
determines need and cost of repairs; attempts to sell needed repair 
service to customers, estimating and quoting costs of repairs. 

Metal working - straightens or replaces damaged body areas by hammering, 
jacking, picking, filing, buffing, filling with lead or synthetic material, 
shrinking, welding, using metal screws and various cutting methods. 
Sanding - prepares all of the original finish for repainting in addition 
to sanding and resanding surfaces coated with primer. 

Painting - masks areas to be free of over-spray. Sprays required coats 

of metal primer and surfacer to extablish adequate base and finish coats, 
May control drying lights or baking ovens. 

Upholstering - repairs or replaces upholstery and fabric tops of auto- 
mobiles and trucks, following written or verbal orders. Removes old 
upholstery, rebuilds springs and padding, and may sew patches over smali 
holes in upholstery. Cuts covering material to size, stre ches covering 
over roof, and replaces gutters and molding. 

Aligning frame - checks frame alignment and makes adjustments as necessary 


by straightening members or replacing old members by welding and riveting. 
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7. Installing front end parts - estimates when parts are damaged beyond 

repair and installs new front end parts or assemblies. 

8. Installing glass - removes old glass, checks glass channel and guide, 

replaces or repairs faulty window mechanisms, installs new glass, seals 
and waterproofs windows and windshield. 

The automotive body repairman is employed in practically every community, 
large and small. The Occupational Outlook Handbook, 1966-67 Edition, states that 
approximately 90,000 auto body repairmen were employed in early 1965. This hand- 
book also states that trained men are not available to fill the existing positions, 
This condition has existed for a number of years, primarily because a great deal of 
experience is necessary in order to become a skilled body repairman. Poor workman- 
ship is exposed to view in automotive body repair, therefore, only top quality work 
is acceptable. 

Earnings depend upon the workers skill and efficiency since they are generally 
paid on a commission basis. This commission may range from 40% to 60% of the cus- 
tomer's cost. Workers in various locations can expect from $2.50 to $4.30 per 
hour while some yearly earnings reach $10,000. Well-trained and experienced workers 
may fill becter paying positions as shop foremen, insurance claims adjusters, or 
may go into business for themselves, 

The opportunities are expected to increase as the number of vehicles grows, 

A leading automotive magazine showed 81,557,060 privately owned vehicles in the 
U.S. in 1963, a gain of 4.6% over 1962, 
Length of Course and Course Units 

The training program, as outlined, covers a period of 44 weeks and includes 

a total of 1,760 hours of class instruction and laboratory-shop practice. The 


training is intended to progress at a rate of 8 hours per day, 5 days per week. 


Major Divisions of instruction 


Suggested Suggested 


class laboratory 
Unit Title hours hours 
{. Orientation to Automotive Body Repair 10 20 
If. Automotive Metals 20 20 
Iii. Body Panel and Fender Straightening 30 480 
IV. Welding and Leading 30 240 
V. Frame Straightening 25 155 
Vi. Front End Repair and Alignment 10 40 
Vit. Refinishing Processes 50 350 
Vitti. Removing and Replacing Upholstery 
and Trim 20 60 
IX. Glass Removal and Replacement 30 150 
Sub-total 245 1515 
245 
Total 1760 


The allocation of hours to each unit of instruction serves to indicate the 
relative emphasis to be placed on these areas. Since this program represents a 
typical situation, changes in the distribution of time may be necessary to adapt 
this program to local conditions and to the background of the group in training. 
The instructor should use his own discretion in applying the stated ratio of class- 


room time to actual shop practice. 


Qualifications of Trainees 


Although no reliabie method has been found to identify persons who will be 
successful in this field, there are certain qualities and abilities an individual 
should possess. Manual dexterity and an appreciation of quality workmanship are of 
great significance if the trainee is to succeed. The work of an automotive body 
repairman must frequently be done in an environment which at times is contaminated 
with dust and paint spray. Persons who are allergic to paint fumes associated with 
this type of work should not be admitted to the training program. 

An aid in the selection of trainees, the U.S. Employment Service General Apti- 


tude Test Battery B-593 for Automotive Body Repairman, should be utilized. 


feacher Qualifications 

The instructor for this program must have experience in automotive body repair, 
and preferably, should have business experience as manager of an automotive body 
repair shop. 

If the person selected for this teaching assignment has no teaching experience, 
he should be given certain fundamental principles of lesson planning and presenta- 
tion. 

Suggestions for the Organization of Instruction 

The program in this training guide is intended to develop a marketable skill 
and, at the sume time, to provide the trainee with a background that will permit 
him, at some appropriate time, to specialize in one of the many areas of work found 
in the automutive body repair industry. 

Laboratory experiences, as well as classroom instruction, should be carefully 
selected by the instructor to furnish work experiences of the many tasks that chal- 
lenge the trainee after he becomes employed in the trade. It is advisable to inforn 
local automotive body shops of the nature of the program and to arrange for visits 
to local industries to observe work of special related interest. 

It should be noted that this training guide is designed for a class of twenty 
persons, while the optimum trainee-teacher ratio in the laboratory-shop would be 
about 10:1. A great deal of individual instruction and close supervision is ree 
quired to teach the skills of such a divergent field, expecially during the early 


part of the progran. 
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Course Unit I 


RELATED INSTRUCTION 


Training Time 


Objectives 


Classroom, 10 hours; shop, 20 hours 


To orient the trainee to the automotive bod; repair trade 
To provide a basic understanding of automobile body and chassis 


construction 


To familiarize trainees with the tools of the trade, including, 
nomenclature, use, maintenance and saiety 


Unit Outline 


A. The automotive body repairman 
1. Primary duties (skills) 


2. Opportunities (locally and nationwide) 


3. Pride in workmanship 
4, Wages 


w 


2. Materials 
a. Types 
b. Shapes 
c. Size or gauge 
d. Characteristics 
C. Type.;s of chassis - frames 
1. Ladder 
2. X Frame 
3. Offset 
4. Offset with X members 
5. Unitized 
D. Hand tools 
1. Nomencsature 
2. Uses 
3. Care and maintenance 
4. Safety 


Types of body construction 
1. Manufacturer (model, make) 


E. Power tools and special equipment 


1. Nomenclature 
2. Uses 
3. Care and maintenance 
4. Safety 
¥F, Parts manual 
1. How to use 
2. Estimating 
3. Ordering 
G. Safety in the shop 
1. Rules and regulations 
2. Good housekeeping 
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Suggested Shop Exercises 


1. Demonstrate and practice the proper use and maintenance of hand 
and power tools, and special equipment. 

2. Practice use of the parts manual in ordering specific parts and 
making cost estimates. 


References 


Motor Service's Automotive Encyclopedia. 
Crouse, William Harry. Automotive Chassis and Body: Construction, Operation 


and Maintenance. 
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Course Unit II 
AUTOMOTIVE METALS 
Training Time Classroom, 20 hours; shop, 20 hours 
7 Objectives 


To develop skills in analyzing damage patterns and provide practice 
in shrinking body and fender sections. 


Unit Outline 
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A. Types of metals 
1, Properties 
2, Uses 
B, Physical metallurgy 
1. Weldability 
2, Hardening 
3. Annealing 
Strength of automobile body members 
1. Door panels 
2. Fenders 
3. Hood 
4, Trunk 
5. Cowl 
6. Floor Panel 
D. Damage pattern 
1, Analyzing procedures 
2, Corrective measures 
a. Repair 
b, Replace 
E, Shrinking procedures 
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Suggested Shop Exercises 


1. Make an analysis of damage patterns 
2, Practice shrinking body and fender sections 


References 
. Athanson, William J. Automobile Body Repair and Paint Guide. 
Venk, Ernest, Edward D. Spicer, and Ewart J. Davies. Automotive Collision 
Work. 
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Course Unit III 


BODY PANEL AND FENDER STRAIGHTENING 


Training Time Classroom, 50 hours; shop, 480 hours 


Objectives 


To develop skills in the straightening of body panels and fenders. 
Unit Outline 


A. Analyzing damaged areas 
1. Impact arez 
2. Type of damage 
B. Roughing-out sequence 
C. Tools required 
1. For raising low spots 
2. For removing deep bends 
3. For flattening high spots 
D. Files and buffing equipment 
1. Proper use 
2. Care and maintenance 
E. Estimating damage 
l. Flat rate manual 
2. Time and materials cost 


Suggested Shop Exercises 


1. Roughing-~out and straightening body damages utilizing dollies and 
hammers (manual and air). 

2. Exercises in metal finishing procedures using files and buffer. 

3. Submit job estimates on each assignment. 


References 
Sargent, Robert L. Automobile Sheet Metal Repair. 


Toboldt, William K. Automotive Body Repairing and Repainting. 
Vale, John W. Modern Auto Body and Fender Repair. 
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Training Time 


Course Unit [IV 


WELDING AND LEADING 


Objectives 


To develop selected skills in oxyacetylene and arc welding, and leading. 


Unit Outline 


A. 
B. 


F. 


Principles of welding and brazing 
Oxyacetylene procedures 
1. Use and care of equipment 
2. Proper flame adjustment 
3. Welding techniques 
4, Cutting techniques 
29. Safety practices 
Arc welding equipment 
1. Operation of arc welding machine 
2. Use and care of equipment 
3. Welding techniques 
4, Safety practices 
Brazing 
1. Advantages and disadvantages 
2. Brazing techniques 
Leading (soldering) 
1. Principles 
2. Types of filler 
3. Preparation of body for leading 
4, Leading procedures 
5. Leading finishing 
a. Grinding 
b. Filing 
c. Sanding 
Safety procedures 


G. Safety equipment 


Suggested Shop Exercises 


1. 
2. 
3. 


4. 
2. 


Practice oxyacetylene welding, and brazing of body and chassis metals 
Practice metal arc welding of frame and cross member sections 
Practice cutting of body and chassis metals using oxyacetylene equip- 


ment 


Use filling materials to repair auto bodies 
Practice grinding, filing and sanding filled body sections 
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Classroom, 30 hours; shop, 240 hours 


References 


Sargent, Robert L. Automobile Sheet Metal Repair. 
Toboldt, William K. Automotive Body Repairing and Repainting. 
Vale, John W. Modern Auto Body and Fender Repair. a 
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Course Unit V 


FRAME STRAIGHTENING 
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‘s Training Time Classroom, 25 hours; shop, 155 hours 


Objectives 


+9 tbe! min titties Otay, 


To develop skills in the straightening of automotive frames and bumpers, 


Unit Outline 


te ee eee bE Sl das 


A. Frame testing and checking equipment 
1. Steel rule 
2. Tram gauge 
3. Self-centering gauge 
4. Principles of body-frame correction machine 
B. Replacement versus repair 
1. When 
2. Why 
Cc. Bumper straightening and arm alignment 
1. Tools required (hand and power) 
2. Procedures 
D. Estimating 
1. Flat rate manual 
2. Time and material cost 
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Suggested Shop Exercises 


1. Exercises in frame and arn alignment, bumper straightening 
2. Remove and replace cross members 

3. Demonstrations showing frame replacement 

4. Exercises for holding and applying pressure to frame members 
5. Submit job estimate for each assignment 
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References 


Crouse, Wiliiam Harry. Automotive Chassis and Body: Construction, Operation, 
and Maintenance 


Venk, Ernest, Edward D. Spicer, and Ewart J. Davies. Automotive Collision 
Work. 
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Course Unit VI 
FRONT END REPAIR AND ALIGNMENT 


Training Time Classroom, 10 hours; shop, 40 hours 


Objectives 


a To develop skills in the installation and alignment of front end parts. 
Unit Outline 


A. Front end section alignment 
1. Tools and equipment 
2. Checking alignment procedure 
3. Straightening sequence 
B. Steering mechanism 
1. Operating principle 
2. Assembly 
3. Nomenclature 
C. Estimating 
1. Front end section repair and alignment 
2. Steering assembly repair 


Suggested Shop Practices 


1. Check front section alignment and use necessary tools and equipment 
to align 
2. Repair and assemble steering assembly 
3. Submit job estimates on front end section and steering assembly repair 


References 


Crouse, William Harry. Automotive Chassis and Body: Construction, Operation, 


and Maintenance. 
Venk, Ernest, Edward Spicer, and Ewart J. Davies. Automotive Collision Work. 
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Course Unit VII 
REFINISHING PROCESSES 
Training Time Classroom, 50 hours; shop, 350 hours 


: Objectives 


To develop selected skills in refinishing automotive body panels and 
fenders. 


Unit Outline 


A. Types of Paint 
: 1. Lacquer base 
- a. Advantages 
b. Disadvantages 
ec. Precautions when using 
2. Synthetic base 
a. Advantages 
b. Disadvantages 
ec. Precautions when using 
Prepainting procedures 
l. Remove all rusty surfaces 
2. Patch all holes or breaks 
3. Fill and smooth all indentations 
4. Sand all flaking and chipped paint areas 
3. Apply primer coat properly 
6. Properly mask areas not to be painted 
C. Operating techniques of paint sprayers 
l. Nomenclature 
2. Spray adjustment 
3. Proper spraying techniques 
4. Disassembly and cleaning 
5. Maintenance and care of spraying equipment 
D. Drying 
1. Bake dry process 
2. Air dry process 
E. Rubbing, polishing, and waxing 
l. Materials 
2. Procedures 
F. Job estimating 
1. Flat rate manual 
2. Time and materials cost 
G. Safety 
. 1. Ventilation 
2. Flammable material 
3. Personnel pretective equipment 
.a. Gloves 
b. Hask 
c. Goggles 
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Suggested Shop Exercises 


1. Prepare body surfaces using files, grinders, and sanders (hand and 
power equipment) 

2. Practice proper and efficient masking procedures 

3. Practice painting portions of auto body and spot painting, using the 
sprayer 

4. Disassemble, clean, and reassemble spray equipment 

5. Use rubbing compound, wax, and polish, by hand, and with buffing 
equipment 

6. Practice refinish shop job estimating 


References 


Athanson, William J. Automobile Body Repair and Paint Guide. 


Toboldt, William K. Automotive Body Repairing and Repainting. 


Vale, John W. Modern Auto Body and Fender Repair. 
Venk, Ernest, Edward D. Spicer, and Ewart J. Davies. Automotive Collision 


Work. 
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Course Unit VIII 


REMOVING AND REPLACING UPHOLSTERY AND TRIM 
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ne sraining Time Classroom, 20 hours; shop, 60 hours 
Objectives 
To develop skills in removing and replacing upholstery and trim. 


Unit Outline 
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A. Seat construction 
| 1. Adjustment assembly 
2. Springs 
3. Padding material 
4. Upholstery and trim material 
Fj 9. Buttoning 
| B. Interior head lining 
1. Proper care 
2. Removal techniques 
3. Replacement techniques 
C. Door and quarter panel 
1. Door operating assembly 
2. Nomenclature 
3. Removal and replacement 
D. Moulding and trim 
1. Construction 
2. Installation 
E, Estimating 
1. Flat rate manual 
2. Time and material cost 


mee 
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at Suggested Shop Exercises 


Ea 1. Remove and adjust seats 
a 2. Remove and replace head lining 
a 3. Remove and install new interior panels 
i 4. Remove and replace moulding and trim 
: 9. Recover front and back seats and arm rests 
i 6. Submit job estimates for each job 
" References 


st Motor Service's Automotive Encyclopedia. 
‘ - Venk, Ernest, Edward D. Spicer, and Ewart J. Davies. Automotive Collision 


Work. 
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Course Unit IX 


GLASS REMOVAL AND REPLACEMENT 


Objectives 


To develop skills in the removal and replacement of automotive glass. 


B. 


i. 
2. 
3. 
z 4, 
| 5. 


Ei Work. 


Se eer reer 


ad Training Time 
A. 


Types of automotive glass 

1. Safety 

2. Laminated 

3. Tinted 

Window regulators 

1. Nomenclature 

2. Assembly operation 

Glass removal and installation 
1. Wind shield and rear window 
2. Door windows 

Job estimating 

1. Flat rate manual 

2. Time and materials cost 


Suggested Shop Exercises 


Make trial orders for glass replacement 
Exercises in repairing window regulators 
Assignments of removing glass without damage 
Install glass and glass channels 

Submit job estimate with each assignment 


i ' References 


Athanson, William J. Automobile Body Repair and Paint Guide. 
7 Venk, “rnest, Edward D. Spicer, and Ewart J. Davies. 
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Classroom, 30 hours; shop, 150 hours 
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TEACHING THE COURSE 


Planning the Lesson 

The best guide or lesson plan is, Of course, one that has been prepared by the 
individual instructor, based on personal experiences and manner of teaching. Al- 
though instructors differ in their ways of organizing and coordinating important 
parts of their presentations, they agree that the purpose of a lesson is to present 
effective and meaningful classroom instruction. 

Writter plans may be brief, but the good instructor will know before the class 
Starts: 

1. The goals or objectives of the lesson - the kind of learning desired 

2. The outline and suggested time schedule for the lesson, including: 

a. An interest approach - a way to introduce the lesson, to capture the 


interest of the trainees and to direct their attention to the lesson's 
goals or objectives 

b. Activities which will involve the trainees in discovering new facts 
and principles, solving realistic problems, or practicing skills 

c. A way to summarize the lesson ~ to help trainees arrive at some valid 


conelusions and/or to evaluate the extent to which lesson goals have 
been achieved 


3. The subject matter content - the facts and principles or main ideas to be 
brought out in the lesson 


4. The teaching materials and references to be used 


Training Facility Considerations 


The intent of this section of the training guide is to describe typical train- 
ing facilities. It is recognized, however, that flexibility is required in order 
to meet local requirements. Shop layouts and equipment lists illustrate the mini-e 


mum rather than optimum programs. The training facility floor plan, see Appendix 


E, represents what can be done with a minimum Size physical plant. However, if 
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existing buildings are utilized, the vehicle stalls may not be accessible from the 
outside. In this case, the building should be wide enough to permit locating a 
center driveway 25 feet wide. If the working stalls are located at a 45 degree 
angle, the aisle width could be reduced to 16 feet. 

A separate classroom is reccmmended for this training program. This will 
permit trainees to concentrate much better than would be possible in the environ- 
ment of the working area where many distractions may exist. Also, this classroom 
will permit shelf space in a convenient location for a reference Library, encour- 
aging greater use of reference materials. 

The parts and tool room, as shown, would be stocked with a few common parts 
and speciality tools which may be used to give trainees experience in writing 
requisitions. A service counter, opening to the parts and tool room, should be 
available to control and access to tools. 

Items necessary for personal comfort would include lighting, heating, clean- 
liness, and control of contaminated air. Optimum lighting conditions would require 
illumination of 50 foot candles at 30 inches above floor level. Radiant heating in 
the floor is recommended for geographical areas of severe cold. However, any envi- 
ronment control system capable of maintaining 68°F (plus or minus 4 ¥) for the cold 
season, and a summer temperature control which provides good ventilation will suf- 
fice. An air filter system for the general working area to trap spray and dust 
particles is recommended, especially during cold weather when all doors and windows 
are closed. The welding booths should be connected to the exhaust system by a hood 
with a 6" x 14" intake opening. The hood should be located within 12 inches of 


the welding zone. In addi*ion to this, the spray booth should have its own exhaust 
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system. It is advisable to consult local regulations before construction of the 
spray booth. A system of floor drains or gutters (not shown) would be conducive 
to good housekeeping. 

In maintaining the policy of indicating a minimum facility, no space has been 
designated for an air compressor or a parts cleaning tank. It would be highly de- 
sirable to have available extra room for these two pieces of equipment although it 
is not mandatory. The parts cleaning tank should have at least a 100 gallon ca- 
pacity, and should be provided with a circulating pump and filter. 

Since specific items of equipment have been chosen to represent a typical 
training situation, instructors responsible for particular programs may wish to 
adapt this training guide to meet the needs of local conditions and the background 
of their trainees. 

In the list of equipment, see Appendixes A, B, and C, prices have been in- 
cluded for the purpose of indicating approximate quality of each item; and, again, 
considerable flexibility must be recommended. More detailed specifications will 
be needed should this list be used for writing purchase orders. 

Criteria for Judging Trainee Readiness for Employment 

The criteria which serve as guides for determining whether the trainee is 
ready for employment as an automotive body repairman may be more rigorous than 
in some other occupations. However, some understanding and insight into how to 
provide various services are of such importance that every attempt be made to 
evaluate trainee progress. 

The use of various evaluative devices is necessary for the instructor and the 
trainee to accumulate objective information about the growth of the trainee. The 
following personal qualities and characteristics should be developed or strengthened 


during the training program. 
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Personal qualities: 


Courtesy, friendliness, and tact in dealing with supervisors, 
fellow workers, and the general public 

Acceptable appearance - good grooming, cleanliness and neatness 
in dress, sensible choice of clothing 

Good personal habits in speech, mannerisms, neatness and method 
of work 

Acceptable attitudes - calmness in disorganized situations, 
cooperativeness, willingness to work with others 

Understanding the role of the Automotive Body Repairman 


Activities showing knowledge, understanding, and skills: 


l. 
2. 
3. 
4. 


Demonstrates knowledge of automotive body repair work 
Understands and conforms to instructions or directions 
Demonstrates ability to work with minimum immediate supervision 
Demonstrates the ability to keep repair facilities clean and 
orderly 

Demonstrates the ability to properly use and maintain tools used 
in automotive body work 

Demonstrates the ability to develop and follow a work plan or 
schedule 

Demonstrates understanding of basic safety precautions 
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SUGGESTED LIST OF TEXTBOOKS AND REFERENCES 


Athanson, William J. Automobile Body Repair and Paint Guide. Princeton, N.J.; 
Van Nostrand 1951. 


Crouse, William H. Automotive Chassis and Body: Construction, Operation and 
Maintenance. New York: McGraw-Hill Book Co., Inc., 1959. 


Locke, B.W. Sports Car Bodywork, Construction in Timber, Metal and Plastics. Rev. ed. 
Cambridge, Mass.: R. Bentley, 1960. 


Motor Service's Automotive Encyclopedia. Toboldt, William K., and Jud Purvis, editors, 
Chicago: Goodheart-Wilcox Co., 1965. 


Sargent, Robert L. Automobile Sheet Metal Repair. Philadelphia: Chilton Co., Book 
Division, 1961. 


Toboldt, William K. Automobile Body Repairing and Repainting. Homewood, [11.: 
Goodheart-Wilcox Co., 1965. 


Vale, John W. Modern Auto Body and Fender Repair. New York: Prentice-Hall, 1954. 


Venk, Ernest, Edward D. Spicer, and Ewart J. Davies. Automotive Collision Work. 
3rd ed. Chicago: American Technical Society, 1964. 
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SUGGESTED LIST OF FILMS 


Title 


FIRE = CAUSE AND ALARM 
16 mm, sound, 12 minutes 
Bell Telephone System Offices 


HOW METALS BEHAVE 

16 mm, sound, 30 minutes 
American Society for Metals 
Mr. T. C. DeMond 

Metals Park, Ohio 


Subject Matter 


Shop Safety 


Basic Theory 


MAKING THE MOST OF THE SPRAY PAINTING METHOD Basic Paint 


16 mm, sound, 45 minutes 
DeVilbiss Co. 

300 Phillips Avenue 
Toledo, Ohio 


NEW WELDING PROCEDURES 

16 mm, sound, 20 minutes 

Eutectic Welding Alloys Corp, 40-40 
172nd Street 

Flushing 58 

New York, New York 


OXY-ACETYLENE FLAME MASTER OF METALS 
16 mn, sound, 19 minutes 

Bureau of Mines 

Graphic Services 

48G0 Forbes Avenue 

Pittsburgh 13, Pennsylvania 


STORY OF ARC WELDING, A 

16 mm, sound, 24 minutes 
Bureau of Mines 

Graphic Services 

4800 Forbes Avenue 
Pittsburgh 13, Pennsylvania 


WORLD OF HENRY FORD 

16 mm, sound, 35 minutes 
Ford Motor Co, 

Ford Film Library 
Dearborn, Michigan 


Basic Practices 


Basic Practices 


Basic Practices 


History & Introduction 


24 


* 
ote rut chi heer a 


A RAMS Eh efeaees = u? 


ere ree te Or ee ee 


7 ee cots deatCeatwabie hd alt at he RAL oy 


Quantity 


ippendix A, SUGGEST LIST OF MACHINES 


Description 


Compressor, air, 15 h.p. 

Shear, metal cutting, bench model 
Welding and cutting units, gas, portable 
Machines, arc welding, 250 amp capacity 


Drill press, $" chuck capacity 


25 


Total cost 


estimated 


2,075.00 

250.00 
1,050.00 
1,100.00 


450.00 
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Appendix B. SUGGESTED LIST OF TOOLS 


Description 


Hammers, double faced dinging 
Hammers, pecking 

Hammers, long body finishing 
Hammer, finishing for fender bends 
Dolly assortments, 6 pieces 
Hammers, sledge, 3 ibs 


File, assortments and file holders, 
8 pieces 


Plier assortments, 8 pieces 


Screw driver sets, standard tip, 
5 pieces - 


Screw driver sets, phillips head, 
5 pieces 


Punch and chisel sets, 12 pieces 


Snips, combination pattern sheet 
metal, i3¢" length 


Snips, aviation, sets(1 right hand, 
i left hand) 


Wrench sets, combination, box and 
open end, 15 wrenches 


Wrench, socket, 4 square drive, 
25 piece set 


Cutters, bolt, with 24 inch handle 
Clamps, "C", 6 inck opening 
Panch and drift set, 6 pieces 


Chisels, cold, 41 inch wide biade 
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total cost 


estinated 


62.00 


60.50 


41.06 


57.00 


420.80 


$5.00 


442.60 


499.00 


185.00 


157.00 


165.00 


140.00 


73.00 


$20.00 


825.00 


10.50 


472.00 


6.00 


6.00 
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Total cost 


Quantity Description estimated 
2 sets Drilis, twist, high speed, with 
metal index 60.00 
‘ } 
6 Hammers, 2-ball peen, 2=-sledzge, 
Qesoft face 14.00 : 
; 
- | 
2 Bars, pry 10.00 
j 
E 
10 Frames, hack saw, adjustable to ; 
12 inches 30.00 3 
8 Saws, hole, 3/4 inch to 3 inch 
diameter 38.00 
3 
1 Saw, saber 50.00 i 
3 
; 
ian 1 Cutter, panel, pneumatic, complete 
oak with one set of 3 chisels 250.00 
2 Soldering irons, 200 watt 25.00 : 
ak 2 Soldering guns, 250 watt ‘ 24.00 
| 2 Rules, steel 2.09 
: 2 Tapes, steel, 25 ft. long 10.00 
1 Tap and die set, }" to 4" size, 
in N.C. and N.F. and 4 x 36 to 
12 x 24 size in machine screw thread 38.00 
; 1 Insei't tool, head lining 2.25 
1 Aiming machine, head light 15.00 
2 Socket sets, 34" drive, 19 pieces 42.00 
1 Wrench set, metric, 3/8" drive, 
to 27 mm 35.00 
- 2 Drills, portable, electric, }" capacity 65.00 
1 Drill, portable, electric, 4" capacity 50.00 
6 Sanders, body, 9" disk, electric 590.00 
2 Sanders, block type, electric or air 180.00 
} 2 Buffer-polishers 180.00 
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Total cost 
Description estimated 
Files, assortment 49.00 
Flaring tool, 3/15 to 4/8" 0.D. 
tubing 15.00 
Wrenches, adjustable 4” to 16” 28.00 
Wrenches, pipe, 14” length 9.00 
Clamps, body 250.00 
Pliers, vise grip 90.00 
Spoons, pry 20.00 
Spoons, bumping 15.00 
Spoons, body 15.00 
Spoons, general 24.00 
Spoons, rough service 24.00 
Spoons, combination 24.60 
Pry rods 15.00 
Gauge, tram, length 114” 50.00 
Gauge, self-centering 206.00 
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Appendix C. SUGGESTED LIST OF EQUIPMENT 


Total cost 
Quantity Description estimated 
20 Lighters, torch, with one flint 7.00 
* 20 Goggies, welding 60.00 
20 Cabinets, tool, mounted on heavy 
ri. duty rollers 600.60 
1 Desk, 5 drawer 120.00 
20 Chairs, tablet arm 240.00 
10 Lockers, personnel, steel, double 
compartments 72” x 24” x 18” 400.00 
1 Projector, moticn picture, 16 mm 
sound 220.00 
1 Projector, still, for slides 135.00 
1 Projector, overhead 120.00 
1 Screen for showing pictures, 6’ x 6' 36.00 
2 Jack, body, complete with pump and 
ram, 10 ton capacity 338.00 
2 Jacks, body, complete with pump and 
: ram, 2 ton capacity 404.00 
1 Jacks, frame, 10 ton capacity 650.00 
3 Jacks, floor, hydraulic, 2 ton capacity 525.00 
24 Stands, floor, automotive 420.00 
6 Rick racks, for holding body panels 
24" x 48" 140.00 
6 Benches, for metal work, metal top, 
30" x 72" 540-00 
7 Air pressure regulators, with 
moisture traps, 0-100 ib gage 350.00 
l Table, demonstration, 30 x 62" top 60.00 
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Quantity 


7 


2 


12 


12 


12 


doz 


Description 


Hoses, air, 3/8" I.D., 50 foot length 
Racks, paper 

Press, hydraulic, 5 ton capacity 
Creepers, low profile 

Vises, 4" jaw, 6" opening, swivel base 
Extinguishers, fire 

Hoist, chain, 2 ton capacity 


Light, drying, complete set with 
8 heating elements 


Hoses, water, 5/8 I.D., 25 feet long 
Pans, drain, 3 gallon capacity 
Containers, waste, with lids 

Covers, fender, with rubber backs 
Covers, seat, spread 

Guns, spray, siphon cup type 

Gun, spray, hot spray type 

Brushes, wire, 12” length 

Brushes, striping 

Brushes, paint, assorted sizes 
Paddles, solder 

Trimmer, sanding disc 

Brushes, flux 

Lights, extension, moulded rubber handle 


Plates, tension, solder-on type 


30 


Total cost 


estimated 


120.00 


60,00 


250 .00 


120.00 


170.00 


190.00 


367 .00 


150.00 


64.00 


12.00 


15.00 


72.00 


36.00 


360.00 


86.00 


3.60 


4.80 


22.00 


12.00 


17.50 


6.00 


36.00 


48 .00 
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Appendix D. SUGGESTED LIST OF EXPENDABLE SUPPLIES 


Total cost 
Quantity Description estimated 

20 gal Stripping material, (paint remover) 110.00 

* 20 gal Primer 120.00 

55 gal Paint thinner, enamel 88.00 

5 doz Masking tape, 4", 1", 14” 60.00 

95 gal Paint thinner, lacquer 594.00 

3 gross Sanding discs, 24, 36, and 50 grit 95.00 

200 lbs Body solider, 50-50 (60-40 optional) 160.00 

12 jars Solder flux 14.00 

144 Tack rags 36.00 

144 Steel wool, pads 15.00 

24 Solder paddle lubricant 12,50 

6 cyl Oxygen 24.00 

6 cyl Acetylene 24.00 

500 ibs Welding rods and electrodes 150.00 

100 ibs Brazing rods 130.00 

1500 sheets Sand paper, 80, 200, 400 grit 150.00 
200 Shop towels (wiping rags optional) 20.50 
2 qts Jack fluid, hydraulic 1.20 ) 
12 Buffer pads, wool 36.00 
: | 
assortment Machine bolts and nuts, 4" through 5/8", 
; A” to 24" length 60.00 : 
assortment Machine screws, 6 x 32 through 10 x 24, : 
4" to 1” length 20.00 ; 
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Quantity 


10 gross 


20 lbs 


500 


20 gross 


Description 


Sheet metal and selftapping scréws 
Steel washers 

Lock washers 

Hack saw blades 

Practice fenders (used) 

Practice panels (used) 

Practice paint boards, vaner covered 


Sheet metal, 12" x 18", practice, 
20-22 gauge 


Stretchers, sheet metal strip 
Cutaway section, roof rail 

Cutaway section, rocker panel 

Lock mechanisms, door 

Lock mechanisms, trunk 

Cutaway section, floor pan and drain 
Window regulators, side 

Window regulators, vent 

Window regulators, rear, station wagon 
Moulding clips, assortment 

Synthetic filler material 


Glass sealer with dispenser 
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Total cost 
estimated 


lu.00 
7.50 
5.00 
60.00 
60,00 
60.00 


120.00 


25.00 
18,00 
12,00 
12,00 
24,00 
12.00 
14,00 
8,00 
6.00 
8.00 
6.00 
60.00 


20.00 
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SUGGESTED TRAINNG FACILITY 


HS¥ 


‘nooo, ste 
qoonoos re ase 


-_ 
Oo 
7 
ee ee 


16Vv 
TAB 
OVTICH DOOR 


ym GHALKBOARO BULLETIN om Fe 
PAPER » CJ CJ 
Hf 
1 p 
DASHED LINE z 5 
INDICATE PAINT | @ r=) 
Lines unLess | $§ > i titties acne 
OTHERWISE | 5 ° 
IDENTIFIED i oO oo 
ea : z 
= @ 
ates ea Pen = e 
| = ¢ : 
2 i = 
a eo: rt 3] =z PES ae ea ce ee I % 
rr oa] SxS ro) hs 
us = zed = 
apse, SSS 1S. 
°o 2 
~~ 28 33| x&S za z 
ie DAM peneas a <> € 
F350 we o 
| 5 | 
° 1 
lz | 
= Oo OW ! WELDING BOOTHS 
aa 
20 
3 eh | 220..440)220-440 |220-440 
> > ‘F- UD» 
2. 44 2 - WASH 
563 x * TROUGH 
z. gue 2z eli & 
e@ > *S =() ell Gi a 
ezg ° fa is 
ace > © 
= os 3 o i | oc {|p 
D> ed i” [LJOcK Je [R 1S! ' 7 (A 
48'-0" 
© ELECTRIC OUTLET @ LINE PRESSURE ETC. 


% EXPLOSIVE PROOF SWITGHES AND LIGHTS 
SHOULO BE INSTALLED WHERE REQUIRED 


DISCRIMINATION PROHIBITED - Title VI of the Civil Rights Act 
of 1964 states: "No person in the United States shall, on the 
ground of race, color, or national origin, be excluded from 
participation in, he denied the benefits of, or ie subject to 
discrimination under any program or activity receiving Federal 
financial assistance." Therefore, the Vocational Education 
program, like every program or activity receiving financial 
assistance from the Department of Health, Education, and 
Welfare, must he operated in compliance with this law. 
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Resource material is provided for use in developing a training 
program for management aides, persons who assist Aetareale managers 
of local housing authorities in orienting residents to living ina 
new environment. The program objective is to prepare trainees to 
establish working relationshirfs with people of varying 

backgrounds, interpret regulations and provide information 
regarding community services, instruct tenants in the best methods 
of home management, and assist the manager in keeping records, 
preparing reports, and handling problems. Units are Achieving 
Effective Working Relationships with People, paststing Tenants with 
Family Living Problems and Housing Project Life, and Additional 
Tasks of the Management Aide. Each unit consists of suggested 
training time, objectives, course unit outline, and references. The 
student should be a high school graduate with a background in home 
economics, experience in wage earning and homemaking, and 
sufficient maturity to deal with a variety of problems. The teacher 
should have home economics training, experience in teaching adults, 
and ability to adapt materials and methods to the level] of the 
group. Suggested training time is 360 hours, Suggestions for 
planning lessons and learning experience, evaluating achievement, 
securing teaching *acilities, and judging trainee readiness for 
employment are included. This document is available as’ 
FS5.287--87001 for 20 cents from Superintendent of Documents, U.S. 
Government Printing Office, Washington, D.C. 20402. (MS) 
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i OREWORD 


THE MAJOR KOLE of home economics training : Yucationai education bas been to assist youth 
and adults to prepare for the responsibilities and activities of homemaking and the achievement 
cl family well-being. Although this role wil! coutinue to be a responsibility of home economics 
education, many socioeconomic changes affecting .omern and families require that home econo- 
misis now assume, to a greater extent than in the past, the responsibility of providing training for 
wage earning. An increasing number of women find it necessary to sp 1d part of their lives in 
Some wage-earning occupation, In addition. many employed homemake.s and community agencies 
find if necessary to secure assistance in the care of family members or in the provision of other 
services that contribule to more satisfactory family life. 

A series of work conferences held in 1963, under the direction of the Professional Services 
Section of the Manpower Development and Training Program, U. 8. Office of Education, ttrought 
together national leaders in adu!t education in home economics, who, in ccoperation with workers 
in other branches cf vocationa! education and Several national organizations ang agencies, se- 
lected nine service occupations for which to prepare training materials. These occupations, 
based on home economics knowledge and skills, provide a service to families within an institu- 
tional or comnuunity setting or within the home. Suggested resource material from which to ce~ 
velop a training program that meets the needs of a particular group of trainees have been pre- 
pared for each ol' the nine occupations. The job analyses and job descriptions used in the sug- 
gested training programs were prepared for inclusion in the revised edition of the Dictionary of 
Occupational Titles, issued by the U.S. Department of Labor. 

This guide for the Management Aide in Low-Rent Pubiic Housing Projects provides resource 
material from which a local training program can be developed. it is recognized that the experi- 
ence and education of trainees will vary, as will the aims and needs of the local Housing Authority 
that will employ and supervise the trained Management Aide. A suggested schedule for training 
is inciuded, but the program should be adapted to cach group of trainees. This publication will be 
useful for the development of training programs that will enable women to acquire competencies 
having a valid wage value and needed in serving families. 


Walter M. Arnold 


Assistant Commissioner for 
Vocational and Technical Education 
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TRAINING PROGRAM FOR THE MANAGEMENT AIDE IN 
LOW-RENT PUBLIC HOUSING PROJECTS 


Developing Course Pians 


The following suggestions are for training persons who are to be employed to assist housing 
managers in low-rent public housing projects. Nationally, this job has been given a variety of 
descriptive titles. In this training guide the title Management Aide in Low-Rent Public Housing 
f Projects is used. 

Teachers must adjust and adapt the suggestions in this guide to the needs of the particular 
group they are teaching because the duties expected of the Management Aide may differ from 
: community to community, and the trainees will vary in education, experience, and ability. In ad- 
ae dition to having first-hand information concerning job requirements, the teacher must secure as 
much information as possible about trainees. Tre specific objectives, teaching methods, and time 
a allotted to each aspect of the training can then be adjusted to the local situation and to the 
a trainees . 
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Job Functions 


The Maaagement Aide assists housing managers of local housing authorities in orienting 
residents in housing projects to living in a new environment and to making effective use of the 
resources, facilities, and services provided in the project and in the community for achieving a 
satisfying family life. 


Program Objectives 
To prepare trainees: 


1. To establish working relationships with people of varying socioeconomic backgrounds, 
cultural and racial heritages, and age groups; and to orient them to living in a hous- 
ing project; 

. To interpret regulations; 

3. To show location of project facilities; to demonstrate the use of kitchen, bathroom, 

and laundry equipment; 

4. To provide information to tenants regarding community health services, child welfare 
services, churches, schools, adult education centers, and recreation centers; 

5. To assist the manager of the local housing authority in handling special managerial 
and human relations probiems; keeping records; preparing reports; and referring in- 
dividuals or families requiring special counseling or other services to the manage- 
ment staff; 

6. To instruct tenants in the Sest methods of planning homemakers’ work schedules; 
selecting, buying, storing, and preparing food; selecting, buying, and caring for 
clothing; managing money; caring for children; and observing sanitary housekeeping 
practices. 


NS 


It is suggestea that the teacher review the ‘‘Criteria for Judging Trainee Readiness for Em- 
ployment’’ prior to developing plans for teaching this course. The criteria will be useful through- 
; out the course in Setting up specific objectives, providing learning expe iences, und making peri- 
eae odic evaluations. 
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Teacher Qualifications 


A person qualified to teach is a competent homemaker who‘ as had home economics training. 
She should also have had experience teaching adults, and should be able after inservice training 
to adapt teaching materials and methods to the level of the group. She should be emotionally ma~ 
ture, in good health, and should have sufficient understanding of human relations to help trainees 
relate themselves to the tenants and staff of a housing project. 


Background of Trainee 


A trainee should be a high-school graduate, preferably with two or more years of home eco- 
nomics study in high schoo! or junior college. She should be experienced as a homemaker and 
wage earner, and should have some experience working with groups on a voluntary or paid basis. 
The trainee should be able to help people help themselves, and should be well-adjusted, even- 
tempered, and possessed of much patience. She should have sufficient maturity to work effec- 
tively with the housing management staff, the different groups represented in the housing project, 
and the representatives of community agencies and organizations. 


Length of Course and Course Units 


A course of 360 hours is suggested for training. The following suggested time for each of the 
three units may be used as a guide for planning the course to meet trainee and community needs. 


Course Unit Title Hours 
I Achieving Effective Working Relationships with People 90 
i Assisting Tenants with Family Living Problems and Housing 
Project Life 192 
It Additional Tasks of the Management Aide 78 
Total 360 
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COURSE UNIT I 


ACHIEVING EFFECTIVE WORKING RELATIONSHIPS 
WITH PEOPLE 


Suggested Training Time 


Objectives 


90 Hours 


To help trainees achieve effective working relationships with people by developing an under- 
standing of basic human needs. Particular attention is focused on the differences among various 
ethnic, cultural, age, and socioeconomic groups. The unit also provides training in skills needed 
for communicating effectively with veople. 


- 


‘Course Unit Outline 


A. Some important understandings basic to 
working effectively with people 


CRO op 


1. Basic needs and desires of individuals 
- Love and affection 

. Security 

. Recognition for achievement 

. Self-confidence and self-respect 

. To be liked and to be with others 


2. Some evidence of emotional maturity— 
achieving basic needs 


a. 
b. 


d. 
e. 


Ability to face facts 
Acceptance of others at their present 
growth level 


. Acceptance of criticism~—~avoidance 


of blaming or taking out feelings on 
others 

Ability to face difficulties 
Acceptance of disappointments 


3. Self-understanding as a prerequisite for 
sympathetic understanding of and effec- 
tive work with people 

4. Some possible characteristics of people 
from varied ethnic, cultural, age, and 


socioeconomic groups 
a. 


Aspiration level is often low—indi- 
viduals have seldom experienced 
success 


. May care about education, but dis~ 


like school 


. Not particularly interested in the 


community 


d. Traditional festivals may be impor- 
tant to older people, but are re- 
jected by youth, resulting in possi-~ 
ble conflicts 

e. Dress may differ from generally 
accepted standards 

{f. The man may have nebulous position 
in family or may be autocratic head 
of family 

g. Food customs may differ from those 
of the American middle class 

5. Many facts must be recognized and ac- 
cepted, including 

a. Patterns of behavior and family 
practices differ 

b. Differences in behavior, within so- 
cially acceptable limits, result in 
uniqueness of individual personali- 
ties 

c. Basic human needs and the way they 
are met influence the quality of re- 
lationships within the family and the 
attitudes of the individual in the 
community 

d. Ways to meet basic human needs 
can be learned at any age 


B. Some methods of communicating with ten- 
ants 


1. Hliterate tenants 
a. Friendly conversation 
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(1) Choose the right time and place 
(2) Begin with an expression of in- 
terest, 2 question, or reference 
to some successful achievement 
b. Individual or group discussions 
c. Demonstrations to show ‘“‘how’’ 
d. Exhibits of how to use housing facil- 
ities 
2. Functionally literate tenants 
a. Hiustrated talks 


References 


b, Simple direction sheets 
ce. Group discussions 
d. Role playing 

3. hnportant skills for effective communi- 
cation—friendly manner, distinct 
Speech, clearly stated ideas, simple 
vocabulary, presentation of only a few 
directions at one time, repetition to in- 
sure understanding 


Conant, James B. Slums and Suburbs. New York: McGraw-Hill Book Co., Inc. 1961. 
Harrington, Michael. The Other America: Poverty in The United States, New York: The Macmillan Co. 1962. 
Havighurst, Robert J. Numan Development and Education. New York: David McKay Co. 1953. 


. “Social Class and Basic Personality Structure,’’ Sociolozy and Social Research, Vol. 36. Juty-August, 1952. 
Hess, Robert D., and Handel, Gerald: Family Worlds. Chicago: University of Chicago Press. 1959. 


Hill, Reuben, and others. Families Under Stress. New York: Harper & Brothers. 1949. 
Menninger, W. C. Understanding Yoursel{. Chicago: Science Research Associates. 1951. 


Moore, Bernice, and Moore, Harry F. The Emotional Climate of Our Times. Austin, Texas: University of Texas Hogg 
Foundation for Menral Health. 1959. 


Overstreet, Harry. The Mature Mind. New York: W. W. Norton Co. 1949. 


Warner, William L. American Life, Dream aud Reality. Chicago: University of Chicago Press. 1953. 


COURSE UNIT H 


ASSISTING TENANTS WITH FAMILY LIVING PROBLEMS AND 
HOUSING PROJECT LIFE 


Suggested Training Time 


Objectives 


192 Hours 


To develop the trainee’s skills in and knowledge of ways to assist homemakers orient them- 
selves to housing project living—regulations, problems concerning household schedules, food, 
clothing, money-management, care of children, sanitation, repair and replacement of equipment, 
prevention of accidents, and simple home decoration. 


Course Unit Outline 


A. Helping families hecome oriented to living 
in a housing project 


i, Interpretation of regulations 

2. Location of project facilities for family 
living—laundry, play area for toddlers, 
and community center 

3. Use and care of equipment in kitchen, 


bathroom, laundry, and refuse-disposal 
areas 


B. The household work schedule for the full- 
time homemaker and the woman who is 
both a homemaker and a wage earner 
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2. 


3. 
4, 


4. 


2. 
3. 


4. 
5. 


2. 


. Household routines essential for family 


well-being 


. Division of responsibilities within the 


family 


. Sequence of work and job tasks to save 


time and energy 


. Ways to determine the priority of home 


activities for family well-being or satis- 
faction 


. Family problems concerning food 
1, 


Spending the food dollar wisely—proce- 
dures for controlling the food budget 
Ways of preparing food in the time 
available 

Methods of storing food 

Use of food in promoting happy rela~ 
tions with family and friends 


. Problems concerning clothing the family 
1. 


2. 
3. 


Family clothing plan 

Ways of renovating and methods of care 
Purchasing—thrift shops, rummage 
sales, and clothing stores 

Good grooming 


. Money management plan 
ZL, 


Essential weekly and monthly expendi- 
tures 

Family planning for use of income 
Ways to stay within planned expendi~ 
tures 

Savings—one use of money 
Credit~—guides for use 


. Care of children 


1. 


Need for good food, adequate rest, 
healthy play, and cleanliness 

Normal behavior of children of different 
age groups 


. Types of facilities provided for children 


of different ages within the housing proj- 
ect 


. Plans for care and safety of children 


whose mother works 


. Protecting children from hazards ~ 


stairwells, broken playground equip- 
ment, open windows, matches, poisons 
(cleaning fluids), and medicines 


. Health protection by immunization 


G. Sanitary housekeeping 
1. 


Cleaning 

a. Stoves and refrigerators 

b. Suitable methods and materials for 
each room and type of surface 

c. Frequent laundering to avoid accu- 
mulating soiled linens and clothing 


- Pest Control—preventive practices, ex- 


termination service provided by the 
housing management 


. Garbage and trash—proper handling in 


the apartment; use of project facilities 
for disposal; care of family garbage 
containers 


H. Repair and replacement of equipment 


1, 


2. 


-_= 


2. 
3. 


5. 


Tenant responsibilities in using any 
project-owned equipment 

Procedures for reporting needed re- 
pairs—leaking faucets, broken windows, 
clogged plumbing, or suspected gas 
leaks 


. Tenant responsibility for complying 


with housing management requircment 
regarding repairs and installations 


. Prevention of accidents 


1. 


Proper use of equipment—stoves, laun- 
dry, lighting, gas heaters 

Use of improvised stepladders 

Storage of toys and small household 
equipment 


- Removal of slippery spots on floor 


caused by water, grease, or excess 
floor wax 


Care of yard adjacent to home unit 


J. Simple home decoration 


A 


2. 


Project regulations concerning deco- 
rating, hanging pictures, structural 
changes 

Use of community center rooms or a 
model apartment to demonstrate inex- 
pensive ways to make an apartment 
livable and attractive 
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COURSE UNIT Ill 


ADDITIONAL TASKS OF THE MANAGEMENT AIDE 


Suggested Training Time 78 Hours 


Objectives 


To develop an understanding of the Management Aide's role in a low-rent public housing 
project; to emphasize knowledge and skilis important in dealing effectively with tenants. 
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Course Unit Outline 


A, Serving as an information clearinghouse to B, Serving as an assistant to the manager of 
tenants about available services and their the local housing authority 


poea onsite community . Work of the housing authority 


. Organization of the staff 
Work of all staff members 


Community health services 
family and child-welfare services 
Schools and churches Work of the Management. Aide 
Adult education centers When to refer individuals or families to 
Recreation centers the management staff 

6. How to keep records and prepare reports 
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TEACHING THE COURSE 


Planning the Learning Experiences 


The objectives of a training program are achieved by learning experiences designed to help the 
irainees develop those behaviors and abilities designated in the objectives. Each experience should 
serve a definite function and should not be introduced because it is traditional or ‘‘modern’’ or be- 
cause it is satisfying to the teacher. 

A good teacher constantly reminds herself that ‘‘covering’’ the topics outlined for a course does 
nol autoinatically result in learning. She knows that effective learning experiences should be planned 
by visualizing what the trainee must be able to do on the job. The job analysis will be an important 
guide, because the class experiences must be realistic and based on work situations for which the 
training is being given, Each trainee nceds opportunity to apply her understandings and abilities to 
the different kinds of problems she may face, 

A variety of learning experiences will be needed to develop the kinds of abilities required in 
home and community service occupations. Creativity is a key in providing meaningful experiences 
for a particular group. The successful teacher will see new ways to synthesize, adapt. and revise 
experiences to fil the unique characteristics of the group and fulfill the requirements of the job. 

These are some planned cxperiences to be considered: 


A. Experiences that will add to and enrich the background of trainees 


1. Bringing employers tv class to give information on nature of the job 

2, Using persons from special fields such as mental health. geriatrics, nutrition or die- 

tetics. child development. medicine. public health. and housing to extend basic knowl- 

edge and answer questions 

Providing reading material appropriate to age and reading ability 

4. Using movies. filmstrips, charts, tape recordings. or other audiovisual materials to 
present specific information (it will be necessary for teachers to preview films. film- 
strips. and tapes for appropriateness of and familiarization with the content) 


iw) 


B. Experiences which help develop insight and desirable altitudes 


1. Playing out roles of people who might be involved in a work situation 

2. Visiling with prospective employers who are to benefit from services to be given by 
trainees 

3. Comparing methods of doing a task by making simple time and motion studies 

4, Reacting to situations illustrated in movies, cartoons, or short dramas 

5. Making planned trips to representative places of employment 


C. Experiences in analyzing work situations and solving problems 


1. Considering a specific employment problem or work situation. The situation presented 
must be realistic. (lf actual cases are studied, anonymity should be maintained.) The 
teacher should ask questions which lead trainees to recognize the problem, to decide 
what additional information might be needed. and to suggest and evaluate sol »10ns. 
Devcloping step-by-step work schedules for some aspects of the job 

3. Working out typical problems in a laboratory situation 
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D. Experiences to develop specific skills and abilities 


1. Watching demonstration of a technique, with follow-up practice in class, laboratory, in 
own home, or in a situation provided by cooperating employers) 

2. Observing and participating in specific activities in places similar to those where 
trainee will be employed 

3. Experimenting with different arrangement or placement of equipment and supplies, or 
different techniques for completing a job 

4. Acting out situations such as interviewing a prospective employer, repeating directions 
given, or getting help from a supervisor 


E. Some teaching methods which help trainees draw conclusions and summarize important ideas 


1. Circle discussion—each member tells of something she observed on a field trip or ina 
film that would be useful to an employee 

2. Buzz group—a small group of trainees applies a principle to new situations 

3. Summarizing panel--2 to 5 members of the class review important ideas presented in a 
class session 

4. Summary sheets--brief summaries of major ideas. important facts, or steps in a work 
process, prepared by the teacher for distribution to trainees at the end of a lesson 


Evaluating Achievement 


Major functions of evaluation in a program designed to prepare individuals for wage-earning: 


1. Assessing basic abilities of persons desiring to erroll in the training program as a basis 
for selection 

2. Determining needs and backgrounds of trainees as one basis of setting up specific goals for 
the course 


3. Measuring the extent to which trainees achieve the goals 


Evaluation made for these purposes aiso will give the teacher a basis for developing learning 
experiences, modifying course plans, and selecting appropriate references and teaching materials. 
The needs, backgrounds, and abilities of potential trainees can be assessed by teachers in informal 
interviews with each person. Personal data sheets and more formal measurement of reading ability 
and aptitudes for the job may be supplied by vocational counselors ur employment service offices. 

An integral part of planning a course is selecting some means for checking the progress of 
each trainee. The desired understandings, attitudes, and abilities are described in the objectives. 
Course plans must include: 


1. Ways of observing each trainee’s progress toward achieving objectives 
2. Methods of recording observations so progress may be assessed 


A teacher can obtain some clues to progress from the trainee’s participation in class and from 
individual conferences. An ‘‘anecdotal record,’’ which is a factual report of what the trainee says or 
does, needs to be written at frequent intervals. Evaluation of the anecdotes should not be attempted 
until a number of observations has been recorded and at a time when the teacher’s feelings and emo- 
tions are least likely to influence her judgment. 

A rating scale may be used to indicate the level or quality of trainee accomplishment. Three 
levels are commonly used such as ‘‘very good,’’ ‘‘acceptable,’’ ‘‘not acceptable.’’ (An experienced 
teacher may use one with 5 to 7 levels, but those used by trainees should be less complex.) The 
accomplishments being evaluated should be stated specifically and the meaning of the different levels 
on the scale should be indicated clearly so that all persons using the scale have a common under- 
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standing of the meaning of cach ratiag. A check-off type of list can be used by both teacher 

and trainee to record completion of learning activity or achievement of .~ne measurable skill. 

Rating scales, sometimes called ‘“‘score cards,’’ may also be developed to rate a completed task. 
Evidence of trainee accomplishments should he compiled throughvuut the training course. Since 

observations are more valid if made in realistic situations, much of the evaluation will usually 

take place in laboratory and practice Sessions. 


Planning the Lesson 


The best guide or lesson plan is, of course, one that has been prepared by the individual 
teacher, based on personal experience and manner of teaching. Although teachers differ in their 
ways of organizing and coordinating important parts of their presentations, they agree that the 
purpose of a lesson is effective and meaningful classroom instruction. 

Written plans may be very brief, but the good teacher will know before the class starts: 


1. The goals or objectives of the lesson—the kind of learning desired 
2. The outline and suggested time schedule for the lesson, including 
a. An interest approach—a way to introduce the lesson, to capture the interest of the 
trainees and to direct their attention to the lesson’s goals or objectives 
b. Activities which will invo've the trainees in discovering new facts and principles, 
solving realistic problems, or practicing skills 
c. A way to summarize the lesson—to help trainees arrive at son.e valid conclusions and 
/or to evaluate the extent to which lesson goals have been achieved 
d. Assignments of additional study or practice 
3. The subject matter content —the facts and principles or main ideas to be brought out in 
the lesson 
4. The teaching materials and references to be used 


Teaching Facilities 


In addition to home economics departments, there are various types of public and private 
facilities which, if available locally, could be used to enhance the effectiveness of this course. 
Trainees, for example, could profit from visits to housing facilities to observe techniques used 
in tenant orientation, home management, housekeeping, and similar course-related activities. 

Because all of the suggested facilities will not be available in every community, it remains 
for the teacher to modify or supplement the following suggestions: 
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1. Rooms in housing projects, public schools, recreation centers, YWCA’s, libraries 
Rooms in any of these institutions may provide space and facilities for class meetings 
and group discussions. Of particular interest are rooms which contain bulletin boards, 
chalkboards, and are suitable for the use of audiovisual aids. 

2. Facilities within housing projects 
Through visits to furnished apartments in low-rent public housing projects, trainees 
can observe typical facilities and decor. The teacher can point out examples of how in- 
expensive furniture obtained from thrift shops, Good Will Industries, the Salvation 
Army, Or similar sources may be used to advantage. Apartments may also be used for 
demonstrating and practicing good housekeeping techniques, the use and care of house- 
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hold equipment (stove, refrigerator and bathroom fixtures), and homc safety meas- 
ures. Visits to project laundry, playground, and refuse-disposal areas will familiar- 
ize trainees with other typical proje-' facilities. 

3. Local appliance stores and utility companies 
These stores and firms usually employ trained specialists who give demonstrations in 
the use and care of common household appliances, not all of which may be available for 
class practice sessions or demonstrations, Much can be learned about the use, opera- 
tion, and care of these appliances through a well-planned visit to these facilities. 

4, Schools and child-care centers 
A visit to a kindergarten, nursery, or primary grade offers trainees an excellent oppor- 
tunity to observe children and their activities, Particular attention can be focused cn 
techniques used in obtaining the cooperation of children. 

5. Local stores 
Field trips to local stores can help trainees learn more about desirable shopping tech- 
niques, general price levels, characteristics of various preducts, and methods of selec- 
tion of clothing, food, and furnishings. 

6, Other community resources 
Visits to other community resources—commutnity health centers, child-welfare centers, 
adult education centers, recreation centers—can acquaint trainees with some resources 
outside the housing project which may be available to project residents. 


Criteria for Judging Trainee Readiness for Employment 


The criteria which serve as guides in determining whether the trainee is ready for employ- 
ment as a Management Aide will be more intangible then in some other occupations. However, 
some understanding of kuman frailties and needs, and some insight into how to establish effective 
working relationships with people, are of such imvortance that every attempt should be made to 
evaluate trainee progress. 

The uSe of various evaluative devices is necessary for the teacher and the trainee to accu~ 
mulate objective information about the growth of the trainee. The following kinds of competencies 
are important to develop or strengthen during the training program, 


A. Personal qualities 
1, Courtesy, friendliness, and tact in dealing with housing project residents and staff 


members 

2. Acceptable appearance—good grooming, neatness in dress, sensible choice of 
clothing 

3. Good personal habits—speech, mannerisms, cleanliness, methods of work, punc- 
tuality 


4, Mature judgment in a variety of situations 
5, Acceptable attitudes—interest in people, ability to relate easily to different kinds 
of people, cooperativeness, patience 
6. Understanding of own role and that of others 
B. Activities showing knowledge, understanding, and skills 
1. Works effectively under supervision—understands and carries out instructions 
given by the management staff 
2. Demonstrates ability to understand and interpret housing project regulations — 
explains tenant and management responsibilities 
Demonstrates procedures for preparing reports and keeping records 
4, Exhibits knowledge of people to contact and action to take in an emergency 
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Demonstrates some recommended methods for obtaining and giving information 


. Demonstrates ability to instruct people of varied abilities and backgrounds 
. Demonstrates an understanding of basic needs and desires of individuals and dif~ 


ferences among various groups—cultural, age, socioeconomic 


. Demonstrates ability to establish working relationships with all kinds of people 
. Demonstrates ways to help homemaker with household routines, efficient scheduling, 


and methods of work 


. Demonstrates knowledge of family shopping—preparation of a shopping list, selec- 


tion of items, problems related to weights and measures, money and change, other 
shopping practices 


. Demonstrates ability to help families with money-management problems 
. Demonstrates some understanding of elementary techniques for working with 


children—their needs, typical problems, the care of infants 


. Demonstrates some techniques and methods of xeeping home clean, sanitary, 


orderly 


. Demonstrates care and use of common household appliances and equipment— 


washing machine, dryer, stove, refrigerator, etc. 


. Demonstrates understanding of safety in the home—basic precautions, dangerous 


areas 
Demonstrates some inexpensive ways to make an apartment livable and attractive 
Demonstrates proper use and care of project facilities and equipment—laundry 
room, refuse-disposal areas, playgrounds, recreation rooms, etc. 


This is one of a series of nine training guides for Home and Community 
Service Occupations. 


A. Community-Focused Occupations Which Use 
Home Eeonomics Knowledge and Skills 
1. Child Day~Care Center Worker 


2. Management Aidein Low-Rent Public 
Housing Projects 


3. The Visiting Homemaker 


4. Hotel and Motel Housekeeping Aide 


5. The Supervised Food Service Worker 
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B. Home-Focused Occupations Which Use 
Home Economics Knowledge and Skills 
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1. Clothing Maintenance Specialist 
2. Companion to an Elderly Person 
3. Family Dinner Service Specialist 


4. The Homemaker’s Assistant 
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Vocational curriculums are suggested for eight electronic business 
data processing occupations as a guide to training unemployed and 
underemployed persons. The course outlines and other material were 
prepared by staff members of the Information and Training Services 
Division of McGraw-Hill, Inc. Consultants included data processing 
training specialists from industry, administrators in city and 

state business education departments, and faculty memebers in high 
schools, colleges, and vocational training institutions. Curriculums 
are suggested for the occupations--(1) Tape Librarian, (2 

Kay-Punch Operator, (3) Clerical Supervisor, (4) Coding Clerk, (5) 
Machine-Records Unit Supervisor, (6) Statistical Clerk, (7) 
Tabulating Machine Dperator, and (8) Console Operator. Subjects for 
each occupational course of study are drawn from General Office 
Education Units, subjects common to two or more occupations, and 
Specialized Occupation Units, both listed. Program lengths vary from 
13 to twenty-two 30-hour weeks. Hours required, unit description, 
topic outlines for each unit, texts, and other teaching aids are 
shown for each course of study. Job descriptions and prerequisites 
for training and employment are given for each occupation. Trainees 
enrolled in the programs are expected to have completed 
approximately 103 years of formal education and to have a working 
eelee of English and elementary arithmetic. Instructors should 
be qualified in business data processing. Suggested standards of 
achievement and an extensive bibliography of texts anda references, 
periodicals, directories, films and filmstrips, and other 
instructional aids are included. This document is available for 

7D cents from Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402. (PS) 
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FOREWORD 


THE MANPOWER DEVELOPMENT AND TRAINING ACT OF 1962 established a large-scale 
training effort to solve the problem of hard-core unemployment. The nationwide program of 
vocational training proposes to provide marketable job skills for unemployed and underemployed 
persons, including industrial and business workers whose skills have been rendered obsolete by 
automation, farm workers no longer needed in an era of mechanized agriculture, and youths who 
left school without acquiring a marketable job skill. The Nation needs to reduce the number of 
people dependent on unemployment compensation or public welfare and to increase its reservoir 
of skille. manpower. The Manpower Development and Training Act of 1962 was designed to meet 
these objectives. 


Training programs are administered by the State Boards for Vocational Education under aa 
agreement with the Secretary of the Department of Health, Education, and Welfare. Applicants 
for training are screened and referred to the schools by the State Employment Service offices 
Which are affiliated with the United States Employment Service. 


The training courses to be offered in any particular community or State are determined by 
surveys made by the State Employment Service of the job offerings in that locality, and with 
approval of the teaching content by the State Department of Education. A prime objective of the 
program is to be reasonably certain that each tzainee will be readily absorbed into the labor 
force when his course is completed. In many areas there are chronic shortages of such workers 
as key puach operators and computer console operators. Trainees with skills in data processing, 
peripheral equipment operation, and allied occupations greatly improve their chances for gain- 
ful employment. 


This publication has been prepared to suggest vocational curricula in certain electronic 
business data processing occupations. The outlines and other materials are designed to aid 
administrators, supervisors, and teachers in the promotion and development of these vocational 
courses. It should be recognized that the material contained herein is for ‘‘suggested’’ curricula, 
which should, in most instances, be adapted to meet local needs and tzaining facilities. 


The course outlines and other materials were prepared by staff members of the Informa- 
tion and Training Services Division of McGraw-Hill, Inc., under a contractual arrangement with 
the U. S. Office of Education. Consultants to McGraw-Hill included data processing training 
specialists from industry; administrators in city and State business education departments; and 
faculty members in high school, college, and university business education departments and 
vocational training institutions. All the materials were discussed and reviewed by the consult- 


_ants, by the McGraw-Hill staff, and by the U. S. Office of Education. Many varied suggestions 


and criticisms were received. The curricula necessarily could not reflect all the suggested 
approaches, philosophies, and ideas, but each one was carefully considered and, wherever pos- 
sible, was incorporated into the final document. Since the resulting materials represent many 
opinions, no approval or endorsement by any one institution, agency, or person should be in- 
ferred. 


WALTER M. ARNOLD 
Assistant Commissioner for 
Vocational and Technical Education 
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ELECTRONIC BUSINESS DATA PROCESSING 
PERIPHERAL EQUIPMENT OCCUPATIONS 


INTRODUCTION 


TECHNOLOGICAL AND ECONOMIC DEVELOPMENTS mean changing manpower needs in the 
United States in the coming years. Expanded training efforts are required to assure that the 
rapidly growing work force will be trained to meet shifting needs. 


To be fully effective, training programs require surveys of manpower resources, commun- 
ity skill requirement studies, training program development, aptitude testing, counseling, trainee 
selection, referral to training programs, job development, referral to jobs, and follow-up. 
Training must be directed toward specific employment needs in the area where job openings 
exist. 


One expanding area of employment is the cluster of jobs centered around electronic business 
data processing. In order to handle the growing volume of business data which must be proc- 
essed, skilled people are required to operate data processing equipment. 


These suggested curricula provide a guide .o training unemployed and underemployed per- 
sons as qualified workers in several business data processing occupations. 


It is envisioned that technical changes in data processing equipment and systems will neces- 
sitate periodic review of suggested curricula with a view to deleting units, changing or adding 
subject content, and even eliminating certain occupations because of technological change. 


The ‘‘About the Curricula’’ section of this guide contains information about the design 
and objectives of the program. Also included are suggestions for making use of the unit outlines 
and programs for administrative and teaching purposes. Some of these suggestions will be found 
under ‘‘ Administrative Options.’’ 


The design of the curricula is sufficiently flexible to give local administrators and instruc- 
tors wide latitude in planning and conducting courses which meet the needs of selected trainees. 
Local facilities and training needs will, to a large extent, determine how the suggested plans 
discussed in ‘‘ About the Curricula’ are to be adapted for use in particular programs for effec~ 
tive utilization of instruction time, reduction of schedule planning time, and optimum use of 
available training facilities. 


Appendix A provides suggestions for evaluating trainee achievement. Achievement is matched 
with selected occupational competencies. Job descriptions from the revised edition of the 
Dictionary of Occupational Titles and suggested position and training prerequisites are provided 
for each of eight data processing occupations. 


Each subject unit includes a list of suggested texts, references, and other teaching aids. 
Additional teaching materials that may be helpful to the teacher are listed in Appendix B. These 
lists include the more commonly used materials in the subject fields. As with the specific course 
content, the choice of teaching materials rests with local school administrators and instructors. 
Local business firms may provide additional useful teaching materials and resource persons. 
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The Sample Suggested Lesson Plan in Appendix B is included to assist the instructors in the 
preparation of guides for individual lessons. It is not intended as an example to be rigidly fol- 
lowed, but is offered as an illustration of one way to develop an outline topic. 


Qualified business data processing instructors may be found in commercial and Government 


data processing installations, in vocational training schools, and in colleges, universities, and 
secondary schools. 


The basic program goals are the accelerated development of skills used in specific business 
data processing occupations and the increase in trainee understanding of basic « oncepts and 
fundamental principles applicable to business and data processing. In view of the training goals, 


the teacher shouid provide useful and rewarding equipment operation experiences for the trainee 
throughout the program. 
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CURRICULA OUTLINES 


General Office Education Units 


Unit Title Code 
Business Mathematics I BM-I 
Business Mathematics I BM-Iii 
Elements of Fiscal Recordkeeping FA 
Payroll Records PR 
Language Skills LS 
Business Communications BC 
oe Personal Development PD 
a Business Principles and Organization I BPO-I 
Business Principles and Organization II BPO-Ii 
Fundamentals of Typing FT 
Production Typing PT 
Office Calculators OC 
Introduction to Business Data 
Processing BDP 
Electro-Mechanical Accounting Machines EAM 
Elementary Descriptive Statistics EDS 
aoa Principles of Supervision OS 
«Psychology for Supervisors PS 
Classification and Coding CLC 
Introduction to Computers IC 


Specialized Occupation Units 


Elementary Library Systems ELS 
Key-Punch Equipment Operation KP 
Data Processing Mathematics DPM 
Introduction to Programming IP 
Tabulating Machine Operation TM 
Control Console Operation co 
Data Processing Systems DPS 


4 Tabulating Machine Wiring TMW 


Hours 


30 
30 
60 
30 
3f 
30 
30 
30 
30 
60 
60 
30 


60 
30 
60 
30 
30 
60 
30 


60 
60 
30 
30 
45 
45 
60 
90 
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CURRICULA SYNOPSES 


Each periphera! business data processing occupational training program is shown below with 
its suggested length in weeks. A week consists of 5 6-hour days totaling 30 hours. Variations in 


the Jength of the training day may be made on the basis of trainee caliber and administrative 
judgment. 


erenewe Sutton ll, not: 


: 
Occupation Length of Program in Weeks : 

i 
Tape Librarian 13 i 
Key-Punch Operator 15 ; 
Supervisor, Clerical 22 
Coding Clerk 13 i 
Supervisor, Machine-Records Unit 22 ; 
Statistical Clerk 15 
Tabulating Machine Operator 15 
Console Operator 15 


Daily Training Schedules 


Since many of the occupational training programs have identical subject units for certain 
periods of time, trainees may be grouped in order to conserve teaching time, space, and facili- 
ties. Suggested daily training schedules are shown in the following tables. The tables show the 
hours of the day, the subject unit suggested for each hour, and the occupations for which the : 
scheduling is appropriate. The codes used for subject units are to be found in the Curricula { 
Outlines section. 


First Period—6 weeks 


Occupational 


Suggested subject unit, by hour of the training day 
Training Group 


: 
Tape 
Librarian FT 

Key -Punch 

Operator FT 

Cle rica] 

Supervisor BM-I 

Coding 

Clerk BM -! 
Machine 

Records Unit Supervisor BM-I 
Statistical 

Clerk BM-I 
Tabulating 

Machine Operator BM-I 


Console 
Ope rator 


Ras’ 


Occupational 


Training Group 


Tape 
Librarian 


Key -Punch 
Operator 


Clerical 
Supervisor 


Coding Clerk 


Machine 
Records Unit Supervisor 


Statistical 
Clerk 


Tabulating 
Machine Operator 


Console 
Operator 


During the third period, lasting one week, all occupational training groups will be given the 
subject, Electro-Mechanical Accounting Machines. Tape Librarian and Coding Clerk groups 
will have completed their programs of study at the end of the third period. 


Occupational 
Training Group 


Key -Punch 
Operator 


Statistical 
Clerk 


Tabulating 
Machine Operator 


Console 
Operator 


Clerical 
Supervisor 


Machine 
Records Unit Supervisor 


Second Period—6 weeks 


Suggested subject unit, by hour of the training day 
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Third Period—1 week 


Fourth Period—2 to 6 Weeks 
Period Length 


weeks) [1 | 2 [| 8 | # [| 5 | 


= 
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4 
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Occupational 


_ Training Group 


Clerical 
Supervisor 


Machine 
Records Unit Supervisor 


Fifth Period—2 Weeks 


Suggested subject unit, by hour of the training day 
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ABOUT THE CURRICULA 


These suggested curricula differ from those offered in most educational institutions in that 
major emphasis is placed upon ski] and knowledge development for specific peripheral business 
data processing occupations described in the revised edition of the Dictionary o* Occupational 
Titles. 


The curricula objectives provide a framework ci suggested studies qualifying trainees to 
nold certain jobs in the business data processing field. The suggested framework is sufficiently 
flexible to permit adaptation of the program at local levels according to community needs and 
availability of facilities, equipment, and teaching time. 


The course of study for each of the eight occupations has been planned to provide the spe- 
cific skills needed for employment, and to give each trainee a background in general office work. 
Subjects for each occupational course of study are drawn from two groupings—General Office 
Education Units and Specialized Occupation Units. The General Office Education Units section 
is comprised of those subjects common to two or more occupations. The subject content cf these 
units will serve to orient the trainee to office work and provide certain prerequisite skills for 
particular occupational studies. They can also be used to refresh the trainee with information or 
skills previously acquired but forgotten through disuse. 


Several of the General Office Education Units were included in Clerical and Record Keeping 
Occupations and Stenographic-Secretarial Occupations, two suggested curricula previously de- 
veloped by the U. S. Office of Education under the Manpower Development and Training Act. The 
subject units were reviewed and changed to fit the needs of the Electronic Business Data Proc- 


essing Peripheral Equipment Occupations. Suggested curricula changes reflect a desire to 
accelerate the training time. 


The Specialized Occupation Unit outlines, texts and other teaching aids are germane to the 
specific occupation under which they are grouped. Job descriptions and prerequisites for train- 
ing and employment are shown for each occupation. To the extent possible, the subject content 
of the Specialized Occupation Units has been generalized to allow adaptation by the teachers to 
suit the business data processing equipment available at the training location. 


The subjects suggested for each occupational program were developed to correspond to job 
descriptions detailed in the revised edition of the Dictionary of Occupational Titles. Since these 
job descriptions are general in nature, having been compiled from many sources in different lo- 
cations, it is envisioned that programs may have to be adjusted to local conditions. 


Since some of the special occupational skills learned in the program will become obsolete, 
programs are sufficiently broad to permit adaptation to changes of data processing equipment 
and the demand for certain job skills. Each program is planned to strike a balance between 
general knowledge and acquisition of skills. Skill in operating equipment is a necessity for ob- 
taining employment. An understanding of fundamental principles of data processing provides the 
flexibility needed for working with varied makes of equipment and for future changes in equip- 
ment and nature of business data processing procedures. 


The suggested curricula do not attempt to provide detailed subject units to the extent usually 
found in a teacher’s manual. The unit outlines may not in all cases present topics for coverage in 


chronological order. Because of such factors as trainee group knowledge, extent of review re- 
quired, and individual methods of presentation, the sequence of topics is left to the discretion of 
the individual teacher. In addition, local program administrators and teachers are encouraged 
to develop detailed lesson plans and obtain appropriate teaching aids. Helpful supplemental ma- 
terials are to be found in the suggested texts, references, films, and other instructional mater- 
ials lists. 


Introduction to Business Data Processing is scheduled early in the course to provide an 
overview of the field and to help motivate the trainees. This introductory unit presents topics 
which are expanded and applied in later units. The Language Skills Unit provided for six of the 
eight occupations should help build essential background for improved corwmunication skills 
needed in office work and for study purposes. The unit builds vocabulary, improves spelling, 
and reviews basic English grammar. Most trainees will also take the Business Communications 
Unit which should provide for further improvement. 


When possible, subjects of like character should be massed in order to simulate conditions 
of office work. Local availability of teachers and facilities will determine the feasibility of this 
method. One method of unit grouping is shown in the Curricula Synopses section. 


Many of the trainees will have had no office or data processing experience prior to this 
training program. However, trainees enrolled in the prugram are expected to have completed 
approximately 103 years of formal education and to have a working knowledge of English and 
elementary arithmetic. Several of the units allow for a review of these important basic subjects, 
but the need for depth of review in each course unit must be assessed by the local instructor. 


In the skili development subjects, lectures and discussions should be kept to the minimum 
required for understanding procedures and operating instructions. As much time as possible 
should be devoted to actual trainee practice with the available equipment. 


In the social area subjects a variety of methods should be used. Role playing, case analysis, 
group discussion, lectures and motion pictures~all can be used effectively. Varied presentation 
can Serve to heighten interest, participation, and learning. Although a special unit has not been 
included in the curricula for developing proper study habits, teachers and administrators should 
stress this area. Many booklets and pamphlets are available for helping trainees with this im- 
portant know-how. 


Periodic progress checks should be made throughout each unit to evaluate trainee progress 
toward meeting the Suggested Standards of Achievement. In addition, these checks serve as a 
guide for reviewing material that may not have been fully learned. 


The teacher should consider using resources of the community for assistance with training. 
Guest speakers from business and industry can assist with special topics and, in addition, can 
help trainees relate their activities to local business needs and standards. 


The greatest challenge for teachers mey lie in building the morale of the trainees. Motiva- 
tion and morale building should be a part of every class and practice period. It is suggested that 
teachers make an effort early in the program toward establishing a teaching climate which will 
heighten and maintain the trainee’s interest. The success of the program can be judged only by 
the number of trainees who will remain gainfully employed in careers which would otherwise not 
have been available to them. 
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Administrative Options 


The Curricula Synopses section of the Introduction shows typical programs for each of the 
occupations. These programs are based on 6-hour days of instruction. It is recognized that 
variations in this scheduling may have to be made to suit local conditions. To facilitate adminis - 
tration of the programs and hold the required number of teachers and teaching hours to a mini- 
mum, subjects have been grouped to enable one teacher to handle combined groups of trainees 
at the same time. The number of trainees that may meet in a combined session should be com- 
patible with good teaching practice in terms of span of control, instructional methods and equip- 
ment availability. 


The curricula for the eight occupations b2ve been planned to develop the abilities needed for 
employment. Before starting the specialized occupational units the trainee should have skills 
and knowledge equivalent to that gainzd fror. those general office education units suggested as 
pertinent to his occupation. In ordes to plan an appropriate program, the trainee’s previously 
acquired abilities and educational kackground should be evaluated against the Standards of 
Achievement listed for the requirea basic unjis. Ll the trainee already has acceptable skills in 
some areas, the instructor or admii:istrater :iay delete units from the trainee’s program and 
substitute units which would have been given at another time. In this way, subject units can be 
rearranged to form a more appropriate and meaningful sequence for certain trainees, and the 
time needed for the development of employable skills can be shortened. 


For example, a Key-Punch Operator trainee may present a high-school transcript showing 
completion of courses in typing and bookkeeping. If the trainee’s skill in one of these subjects 
compares favcrably with the Suggested Standards of Achievement listed for Fundamentals of 
Typing, this particular course may be deleted from his program. The training period could thus 
be shortened for those trainees presenting this type of achievement, and the trainee could be 
considered employable at an earlier date. Careful screening of the trainee should disclose the 
nature and extent of his background. Such pertinent information should be made available to the 
local program administrator. 


Due to this possibility of certain courses being deleted from a trainee’s program, some 
topics have been repeated in cortain units. This repetition of topics serves two purposes: to 
expose trainees to areas of subject content that they may have missed and, in other instances, 
the topic can be used for refresher purposes. 


Supervisory Training Information 


In view of the requirements for the Clerical Supervisor and Machine Records Unit Supervi- 
sor occupations, trainees selected for these supervisory programs should have exiubited con- 
siderable potential to the group responsible for selection. Some trainees for supervisory posi- 
tions may have comparatively more education and experience than some other trainees. How - 
ever, the suggested programs for these occupations outlined in the Curricula Synopses section 
of the Introduction assume little prior experience or education in the clerical field except in the 
Language Skills area. As in the other occupational programs, a trainee who enters with certain 
demonstrable skills and knowledge may have unnecessary subject units deleted from his program 
of study. 


Clerical supervisors may become responsible for any of several clerical activities such as 
bookkeeping, filing or typing. Local employment opportunities as listed on the MDT-1, may de- 
termine the trainee’s specific area of concentration. Since the areas of specialty cannot be fore- 
seen, the curricula provide a general office education to equip the supervisory trainee with basic 
skills in several areas. These skills can be augmented by on the job training. 
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Three courses, Classification and Coding, Elementary Descriptive Statistics, and Office 
Calculators, have been shortened in order to accelerate the supervisory programs. Using the 
outlines for the three courses, instructors may delete topics or reduce time allotted to some 
topics to effect this reduction in class time. Emphasis should be placed on application of the ' 
subject content. 
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GENERAL OFFICE EDUCATION UNITS 


BUSINESS MATHEMATICS I 


Hours Required 
Class: 1 hour daiiy 


Description 


Total: 30 hours 


Basic principles of business mathematics with emphasis on the four fundamental operations— 
addition, subtraction, multiplication, and division—are applied to business situations. The trainee 
is introduced to the use of simple calculators or adding machines for checking work. Importance __. 
of accuracy is stressed. Numerous exercises in applying percentages, discounts, and other mathe-_ 
matical operations should be provided for improving commercial number-handling skills. 


Topic Outlir a3 


I. Addition Skills 

II. Subtraction Skills 
Ill. Multiplication Skills 
IV. Division Skills 

V. Fractions 


| { a VI. Percentage 


Vil. Sundry Applications 


TOPIC I. ADDITION SKILLS 


A. Improving skills 
1, Adding whole numbers 
2. Increasing speed 
3. Checking accuracy 


B. Types of addition 
1. Horizontal 
2. Horizontal-vertical 


C. Addition of decimals 


TOPIC il. SUBTRACTION SKILLS 


A. Improving skills 
1. Subtracting whole numbers 
2. Checking accuracy 


. Horizontal subtraction 
. Subtraction of decimals 


. Bank reconciliation 


mo OO OW 


. Making change 


TOPIC I. MULTIPLICATION SKILLS 


A. Improving skills 
1. Multiplying whole numbers 
2. Checking multiplication accuracy 


od 


. Multiplying decimal numbers (the 
product of two decimal numbers) 


. Shortcuts in multiplication 
. Horizontal multiplication 


- Extensions 


MeO 4 


. Checking multiplication by machine 


TOPIC IV. DIVISION SKILLS 


A. Improving skills 
1. Division of whole numbers 
2. Checking division accuracy 


B. Dividing decimal numbers 
C. Shortcuts in division 


D. Computing averages 
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TOPIC V. FRACTIONS 


A. Improving skills in using fractions 2. Decimal numbers and fractions as 


1. Changing fractions to equivalent percentage values 
fractions 3. The percentage formula 

2. Addition 

3. Subtraction B. Computing depreciation charges 

4. Multiplication 

5. Division TOPIC VII. SUNDRY APPLICATIONS 
B. Aliquot parts A. Public utility cost computation 

TOPIC VI. PERCENTAGE B. rare scale, area, and cubic compu- 
i 

A. Improving skills in using percentage 1. Measuring 

1. Percentage value in equivalent forms 2. Computing 


Texts and Other Teaching Materials 


From the following suggested texts and materials (or other equivalent commercially availa- 


ble materials), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 


Beighey, Clyde and Borchardt, Gordon C. Modern Business Mathematics. 3d ed. New York: 
McGraw -Hill Book Co.; Inc., 1960. 


Tests; Teacher’s Key. 
Briggs, Milton. Mathematics Skill Builder. 2d ed. Cincinnati, Ohio: South-Western Publishing 
Co., 1960. 
Teacher’s Manual. 
Cutler, Ann and McShare, Rudolph. Tractenberg’s Speed System of Mathematics. New York: 
Doubleday and Co., 1961. 
Fisher, Ray W.; Wahl, Frederick D.; and Spencer, Blake W. Arithmetic Review. 2d ed. New 
York: Pitman Publishing Corp., 1960. 
Huffman, Harry. Programmed Business Mathematics, Parts I, I, and Il. New York: McGraw-~ 
Hill Book Co., Inc., 1962. 
» Twiss; Ruth M. and Whale, Leslie J. Arithmetic for Business and Consumer Use. 
2d ed. New York: McGraw-Hill Book Co., Inc., 1962. 
Workbook; Teacher’s Manual and Key. 
McNelly, A. E. and Adams; L. J. Business Arithmetic. 4th ed. Englewood Cliffs, N. J.: Prentice- 
Hall, Inc., 1958. 
Workbook and Tests. 
Piper, Edwin B.; Gruber, Joseph; and Curry, Preston E. Applied Business Arithmetic. Com- 
plete. 8th ed. Cincinnati, Ohio: South-Western Publishing Co., 1964. 
Problems and Drills Manual; Teacher’s Manual; Tests 1-8; Teacher’s Key. 
» Gruber, Joseph and Curry, Preston E., Applied Business Arithmetic. Abridged. 8th 
ed. Cincinnati, Ohio: South-Western Publishing Co., 1964. 
Problems and Drills Manual; Teacher’s Manual; Tests 1-6; Teacher’s Key. 
Rosenberg, R. Robert. Business Mathematics ~ Exercises, Problems, and Tests, 2d ed. New 
York: McGraw-Hill Book Co., Inc., 1959. 
, and Lewis, Harry. Business Mathematics—Principles and Practice. Complete. 6th 


ed. New York: McGraw-Hill Book Co., Inc., 1958. 


, College Business Mathematics. 3d ed. New York: McGraw-Hill Book Co., Inc., 1961. 
Principles and Problems, Teacher’s Manual. 
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Hours Required 
Class: 1 hour daily 


Description 


BUSINESS MATHEMATICS II 


Total: 30 hours 


Basic and specialized principles of business mathematics are applied to payrolls, retailing, 
financing, insurance, and taxation. The work in the unit should concentrate on practical applica- 


tions in several fields. 


Topic Outline 


I. Payrolls 
II. Retailing 
Ill. Financing 
IV. Insurance 
V. Taxation 


TOPIC I. PAYROLLS 


A. Mathematical preparation 

. Time payment (hourly wage system) 

. Straight piecework wage systems 

- Bonus pay systems 

. Currency memorandum 

. Use of withholding tax tables— 
national and local 


p= 
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TOPIC fl. RETAILING 


A. Discount computations (trade and cash) 
1. Series of discounts 
2. Single tax rate equivalent to a 
series of discount rates 
3. Cash discount and net price 
4. Trade discount and net price 


B. Sales computation 
1. Consumer discounts 
2. Discount rates 
3. Markup and markdown 
4. Sales and excise taxes 


TOPIC II. FINANCING 


A. interest 
1. Monthly rates 
2. Daily periods 
3. Exact interest 
4. Bankers’ 60-day method 


5. Time lapses between two dates 
6. Tables 

(a) Interest 

(b) Time 
7. Compound interest 


B. Installment buying and selling 
1. Installment charges 
2. Rate of interest on installment 
purchases 
3. Automobile installment purchases 
4. Interest rates charged by small- 
loan agencies 


TOPIC IV. INSURANCE 
A. Fire and theft 


B. Automobile 
C. Life 


TOPIC V. TAXATTON 
A. Property taxes 
B. Federal and State income taxes 


C. Social Security 
1. Primary benefits 
2. Family benefits {on retirement and 
death of insured) 
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Texts and Other Teaching Materials 


Texts and other teaching materials under Business Mathematics I are applicable to this 
unit. 


The teacher may also wish to give consideration to the use of the following suggested texts 
and materials. Additional references will be found in Appendix B. 


Hadley Editorial Staff and Thistlethwaite, Robert L. Payroll Accounting, 5th ed. New York: 
McGraw-Hill Book Co., Inc., 1962. 
» Payroll Record Keeping, 6th ed. New York: McGraw-Hill Book Co., Inc., 1959. 
Huffman, Harry and Margulies, Stuart. Programmed Business Mathematics: Concepts, Skills, 
and Applications, Part II. New York: McGraw-Hill Book Co., Inc., 1962. 


Nanassy, .ouis C. Standard Payroll Project, 2nd ed. New York: Pitman Publishing Corp., 1962. 
Pendery, John A. Clerical Payroll Procedures, 3d ed. Cincinnati, Ohio: South-Western Publish- 
ing Co., 1959. 
Van Voorhis, Robert H., Palmer, Charles E., and Archer, Fred C. College Accounting, Theory, 
and Practice, Part I. New York: McGraw-Hill Book Co., Inc., 1963. 
Problems and Working Paper for Part I 
Practice Set I 


Federal Tax Office-Special Kit: Enlarged form 1040, Handbook, Blank Forms, etc., for Federal 
Income Taxes. 


ELEMENTS OF FISCAL RECORDKEEPING 


Hours Required 


Class: 1 hour daily, Laboratory: 1 hour daily Total: 60 hours 


Description 


The introductory topics of this course unit include general aspects of recordkeeping for 
business use, including cash, banking, payroll, social security, and tax records. The third and 
fourth topics of the unit are devoted to an introduction to elementary bookkeeping, including 
vouchers, checks, invoices, sales, stock record, and purchase order forms. The final topics 
emphasize the basic elements of bookkeeping, including business transactions, journalizing, 
posting, preparing financial statements, and cash transactions. Supervised laboratory sessions 
include skill development through problem solving and the use of practice sets. Since automated 


recordkeeping is covered in depth in other units, teachers should use this topic for meaningful 
association. 


Topic Outline 


I. Purpose and Use of Records 

II. Types of Records 
IiI. Common Business Record Forms 
IV. Introduction to Bookkeeping 
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V. Bookkeeping Fundamentals 
VI. Accounts 
Vil. 


Business Transactions 
Vu. Journalizing and Posting 
IX. Trial Balance 
X. Work Sheets and Financial Reports 
XI. Closing Ledgers 
TOPIC I. PURPOSE AND USE OF RECORDS 
A. Why records are kept 


B. Organizing records for 
1. Ease of access 
2. Ease of interpretation 
3. Legibility 


C. Business and records 


D. Automated recordkeeping 


TOPIC fl. TYPES OF RECORDS 
A. Cash records 

. Banking records 

. Payroll records 

- Social Security records 

. Tax records 


- Daybook and general journal 
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- Time records 
TOPIC Ill. COMMON BUSINESS RECORD 
FORMS 


A. Purchase orders, sales invoices, and 
receipts 


B. Stock records and requisitions 


TOPIC IV. INTRODUCTION TO BOOKKEEPING 


A. Cash 
1. Receiving 
2. Paying 
3. Forms: vouchers, checks, etc. 
4. Banking 


B. Credit 
1. Sales 
2. Purchases 


C. Financial records and statements 


TOPIC V. BOOKKEEPING FUNDAMENTALS 
A. Assets and liabilities 
B. Proprietorship 
C. Bookkeeping equation 
D 


. Balance sheets 


TOPIC VI. ACCOUNTS 
A. ‘*T’’ accounts 


B. Recording changes 


TOPIC VII. BUSINESS TRANSACTIONS 
A. Opening transactions 
B. Changes in assets 
C. Changes in liabilities 
D. Changes in proprietorship 


TOPIC VII. JOURNALIZING AND POSTING 


TOPIC IX. TRIAL BALANCE 
A. Preparation 
B. Locating errors 
TOPIC X. WORK SHEETS AND FINANCIAL 
REPORTS 
A. Preparation of work sheets 


B. Preparation of financial reports 


TOPIC XI. CLOSING LEDGERS 
A. Closing entries 


B. Balancing the accounts 
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Texts and Other Teaching Materials 


From the following suggested texts and materials (or other equivalent commerically availa- 


ble materials), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 


Baron, Harold and Steinfeld, Solomon C. Clerical Record Keeping. Cincinnati, Ohio: South- 
Western Publishing Co., 1959. 


Working Papers & Supplementary Problems, Units 1-6 and Units 7-10; also, Teacher’s 
Manual. 
Barron, Allan E. and Taylor, James R. Clerical Office Training. Englewood Cliffs, N. J.: 
Prentice-Hall, Inc., 1963. 
Breidenbaugh, Vachel E.; Lins, Angeline G.; and Elwell, nayene H. Bookkeeping Principles. 
New York: Pitman Publishing Corp., 1958. 
Carlson, Paul A. Drills and Problems in Bookkeeping & Accounting. Cincinnati, Ohio: South- 
Western Publishing Co., 1959. 
Solutions Manual. 
» Forkner, Hamden L. and Boynton, Lewis D., 20th-Century Bookkeeping & Accounting. 
22d ed. First-Year Course. Cincinnati, Ohio: South-Western Publishing Co., 1962. 
Working papers and Study Guides; Bradford Wholesale Grocery Set, business papers 
and blanks; Clayton Retail Hardware Set, business papers and blanks; Insurance 
Broker Set (partnership); Service Station Set, 2d ed. (sole proprietorship); also, 
Teacher’s Manual, overhead projector transparencies. 
Clerical Practice and Record Keeping. 2d ed. Baltimore, Md.: H. M. Rowe Co. 
Freeman, M. Herbert; Hanna, J. Maishall; and Kahn, Gilbert. Gregg Bookkeeping and Account- 
ing. 3d ed. New York: McGraw-Hill Book Co., Inc., 1963. 
Practice Sets; Workbooks; Objective Tests; Teacher’s Manual and Key; Correlated 
Series of Six Filmstrips. 
Heiges, P. Myer; Schneider, Arnold E.; and Huffman, Harry. General Record Keeping, 4th ed. 
New York: McGraw-Hill Book Co., Inc., 1959. 
Workbook for 4th edition; Working Papers for the Magic Star Practice Set; Teacher’s 
Manual and Key, 4th edition; Tests; Teacher’s Key for Tests. 
Kirk, John G.; Crawford, Maurice L.; and Quay, Mark H. General Clerical Procedures. 3d ed. 
Englewood Cliffs, N. J.: Prentice-Hall, Inc., 1959. 
Workbook I; Chapter Tests. 
Olson, Milton C.; Zelliott, Ernest A.; and Leidner, Walter E. Introductory. Bookkeeping. 3d ed. 
Englewood Cliffs, N. J.: Prentice-Hall, Inc., 1961. 
Workbook I, ’61; Progress Tests. 
Perry; Enos C.; Frakes, John C.; and Zabornik, Joseph J. Clerical Record Keeping. New York: 
Pitman Publishing Corp., 1957. 
In addition, the teacher may wish to secure record forms from local business firms 
and reproduce them for classroom use. 
Wolpert, Saul. Bookkeeping and Accounting: Introductory Course 7th ed. Englewood Cliffs, N.J.: 
Prentice-Hall, Ine., 1960. 
Van Voorhis, Robert H.; Palmer, Charles E., and Archer, Fred C. College Accounting, Theory 
and Practice, Part I. New York: McGraw-Hill Book Co.; Inc., 1963. 
Problems and Working Papers for Part I; Practice Set I. 
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PAYROLL RECORDS 


Hours Required 


Class: 1 hour daily 


Description 


Total: 30 hours 


This unit includes analysis of payroll legislation, intensive practical application of account- 
ing principles to payroll procedures, and coverage of how data processing equipment is used in 
payroll operations. The unit should include sessions for skill development in which the trainee 
works with practice sets and uses realistic ‘‘write-it-once’’ forms. 


Topic Outline 


I, Payroll Accounting 

II. Payroll Procedures 
TH. Payroll and Tax Reports 
IV. Other Payroll Deductions 


TOPIC I. PAYROLL ACCOUNTING 


TOPIC If. PAYROLL PROCEDURES 
A. Time cards 


B. Payrolls (hourly, weekly, biweekly, 
monthly) 


C. Year-end procedures 
D. Pegboard, keysort, accounting machine 
payroll applications 
TOPIC If. PAYROLL AND TAX REPORTS 


A. Federal taxes 
1. Old-age tax (F.1.C.A.) and benefits 


Texts and Other Teaching Materials 


2. Unemployment insurance 
3. Income (withholding) tax 


B. State taxes 
TOPIC IV. OTHER POSSIBLE PAYROLL 
DEDUCTIONS 
A. Saving plans. including Credit Unions 
B. Insurance plans 


C. Other deductions 
1. Garnishments 
2. Union dues 


From the following suggested texts and materials (or other equivalent commercially availa- 
ble materials), select trainee and teacher materials for use in this unit. Additional references 


are listed in Appendix B. 


Felter, Emma and Reynolds, Marie. Basic Clerical Practice, 2d ed. New York: McGraw-Hill 


Book Co.,; Inc., 1959. 


, Payroll Accounting. 5th ed. New York: McGraw-Hill Book Co., Inc., 1962. 
Hadley Editorial Staff and Thistlethwaite, Robert L. Payroll Record Keeping, 6th ed. New York: 


McGraw -Hill Book Co., Inc., 1959. 


Enveloped Booklets; Business Papers and Reports; Teacher’s Key. 
Huffman, Harry. Programmed Business Mathematics, Part II. New York: McGraw-Hill Book 


Co., Inc., 1962. 
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Nanassy, Louis C. Standard Payroll Project. 2d ed. New York: Pitman Publishing Corp., 1962. 
Pendery, John A. Clerical Payroll Procedures, 3d ed. Cincinnati, Ohio: South-Western Pub- 
lishing Co., 1959. 
Teacher’s Manual. 3d ed. 
Van Voorhis, Robert H.; Palmer, Charles E.; and Archer, Fred C. College Accounting, Theory 
and Practice, Part I. New York: McGraw-Hill Book Co., Inc., 1963. 
Problems and Working Papers for Part I Practice Set I. 


It is suggested that the teacher obtain payroll forms from local business firms and repro- 
duce them for classroom use. 


LANGUAGE SKILLS 


Hours Required 
Class: 1 hour daily Total: 30 hours 


Description 


This unit is designed to build vocabulary, develop spelling ability, and provide opportunity 
to apply principles of English grammar. Emphasis should be placed on proper use of word 
forms and good sentence construction. Trainees should be encouraged to do outside reading and 
develop an interest in data processing terminology and other new words. 


Topic Outline 


I. Importance of Spelling and Vocabulary Development 
Ii. Pretest 

Hit. Spelling by Sound and Meaning 

IV. Spelling Rules 
V. Word Forms 

VI. Sentenc2 Structure 

Vil. Capitalization and Punctuation 


TOPIC I. IMPORTANCE OF SPELLING AND TOPIC 1. PRETEST 


VOCABULARY DEVELOPMENT A. Determination of vocabulary level, 


A. Word meanings and usage spelling ability, and grammatical 
B. General vocabulary BROMeee 
C. Business vocabulary TOPIC Til. SPELLING BY SOUND AND 
D. Accounting, personnel, and manage- MEGNENG 

ment vocabulary ; A. Spotting errors 


i 


Banking and insurance vocabulary B. Attacking errors 


ie 


Data processing vocabulary C. Use of dictionary 
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TOPIC IV. SFELLING RULES TOPIC VI. SENTENCE STRUCTURE 


A. Rule errors A. Simple sentences and phrases 
B. Carelessness and demon errors B. Clauses in compound and complex 
sentences 


C. Correcting rule errors and other 
difficulties C. Effective sentences and paragraphs 

D. Abbreviati 
seas TOPIC VII. CAPITALIZATION AND PUNC- 


TOPIC V. WORD FORMS TUATION 


A. Nouns A. Proper nouns 


Bi “prensuna B. Special uses of capitalization 
C. Punctuation 

C. Verb 

ali 1. Period, question mark, and ex- 
D. Adjectives clamation mark 
m: Adverbs . Comma, semicolon, and colon 
. Apostrophe and hyphen 
F . Quotation mark and italics 
G 


- Parentheses and dashes 


- Prepositions 


aa eb & DO 


. Conjunctions 


Texts and Other Teaching Materials 


From the following suggested texts and materials (or other equivalent commercially avail~ 
able materials), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 


Anderson, Ruth; Straub, Lura Lynn; and Gibson, E. Dana. Word Finder. Englewood Cliffs, N. J.: 
Prentice-Hall, Inc., 1960. 

Crank, Doris; Crank, Floyd; and Connelly, Mary. Words: Spelling, Pronunciation, Definition, 
and Application, 5th ed. New York: McGraw-Hill Book Co., Inc., 1962. 

Instructor’s Guide. 

Doris, Lillian and Miller, Besse. Complete Secretary’s Handbook. 2d ed. Englewood Cliffs, 
N. J.: Prentice-Hall, 1960. 

Gavin, Ruth E. and Hutchinson, E. Lillian. Reference Manual for Stenographers and Typists, 
3d ed. New York: McGraw-Hill Book Co., Inc. 1961. 

Gilmartin, John G. Word Study, 5th ed. Englewood Cliffs, N. J.: Prentice-Hall, Inc., 1955. 

Himstreet, William C.; Porter, Leonard J.; and Maxwell, Gerald W. Business English in Com-- 
munications. Englewood Cliffs, N. J.: Prentice-Hall, Inc., 1964. 

Activities Book: Text Book. 

Hodges, John C. and Connolly, Francis X. Harbrace College Handbook, 5th ed. New York: 
Harcourt, Brace, and World., Inc., 1962. 

Hutchinson, Lois. Standard Handbook for Secretaries. 7th ed. New York: McGraw-Hill Book 
Co., Inc., 1960. 

Kierzek, John M. and Gibson, Walker. Macmillan Handbook of English, 4th ed. New York: The 
Macmillan Co., 1960. 

Johnson, H. Webster. How to Use the Business Library. 3d ed. Cincinnati, Ohio: South-Western 
Publishing Co., 1963. 

Larson, Greta. Business English Essentials. 2d ed. New York: McGraw-Hill Book Co., Inc., 
1959. 

Larson, Lenna A. and Koebele, Apollonia M. Reference Manual for Office Employees, 4th ed. 
Cincinnati, Ohio: South-Western Publishing Co., 1960. 
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Leslie, Louis A. 20,000 Words—Spelled, Divided, and .\ccented. 4th ed. New York: McGraw- 
Hill Book Co.;, Inc., 1959. 
Malsbary, Dean R. Spelling and Word Power. Englewood Cliffs, N. J.: Prentice-Hall, Inc., 1958. 
Tests and Practice (Workbook). 
Mayo, Lucy G. Communications Handbook for Secretaries. New York: McGraw-Hill Book Co., 
Inc., 1958. 
Workbooks I and I; Teacher’s Manual and Key. 
Menning, J. H. and C. W. Wilkinson. Communication Through Letters and Reports. 3d ed. 
Homewood, fii.: Richard D. Irwin, Inc., 1963. 
Monro, Kate M. and Wittenburg, Mary Alice. Modern Business English. 3d ed. New York: 
McGraw-Hill Book Co., Inc., 1262. 
Nanassy, Louis C. a. { Seldex, William. Business Dictionary. Englewood Cliffs, N. J.: Prentice- 
Hall, Inc., 1960. 
Norman, Lewis, cd. The New Roget’s Thesaurus of the English Language in Dictionary Form. 
Garden City, N. Y.: Garden City Books, 1961. 
Parkhurst, Charles C. Business Communications for Better Human Relations. Englewood Cliffs, 
N. J.: Prentice-Hall, Inc., 1961. 
» Practical Problems in English for Business. 3d ed. New York: Pitman Publishing 
Corp., 1962. 
Shachter, Norman. Engtish the Easy Way. 2d ed. Cincinnati, Ohio: South-Western Publishing 
Co., 1960. 
Tests and Final Examinations; Teacher’s Manual. 
Shaw, Harry. Spell It Right. New York: Parnes & Noble, Inc., 1961. 
Shurter, R. L. Written Communication in Business. New York: McGraw-Hill Book Co., Inc., 
1957. 
Silverthorn, J. E. Word Division Manual. Cincinnati, Ohio: South-Westein Publishing Co., 1958. 
Stewart, Marie M.; Hutchinson, E. Lillian; Lanham, Frank W.; and Zimmer, Kenneth. Business 
English and Communication. 2d ed. New York: McGraw-Hill Book Co., Inc., 1261. 
Workbook; Objective Tests. 
Taintor, Sarah August and Monro, Kate M. The Secretary’s Handbook; A Manual of Correct 
Usage. 8th ed. New York: The Macmillan Co., 1958. 
Waiters, R. G. and Lamb, Marion M. Word Studies. 5th ed. Cincinnati, Ohio: South-Western 
Publishing Co., 1963. 
Workbook; Spelling tests, including Final Examination; Teacher’s Manual. 
Watkins, Floyd C. and Martin, Edwin T. Practical English Handbsok. Boston: Houghton Mifflin 
Co.: 1961. 


Wykoff, George S. and Shaw, Harry. Harper Handbook of College Composition. 3d ed. New York: 
Harper & Bros., 1962. 


A standard dictionary is also suggested, such as The American College Dictionary (New York: 
Random House) or Webster’s New Collegiate Dictionary (Springfield. Mass.: G. and C. Merriam 
Co.) 
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BUSINESS COMMUNICATIONS 


m Hours Required 


j Class: 1 hour daily Total: 30 hours 
a 
Description 
This unit emphasizes the importance of effective business communication and the need for 
careful planning and consideration of the reader before beginning to write. The types of business 
communications covered include letters, postal cards, memoranda, reports, telegrams, and 
other communications; attention is given also to effective oral communication. Finding and us- 
ing sources of information on correct English usage i..2 also included. Practice exercises in 
report writing should be provided frequently. 
i Topic Outline 
I. Communicatine in Business 
II. Fundamentals of Effective Written Communication é 
Ill. Types of Business Correspondence 
IV. Good English in Oral Communications 
TOPIC {. COMMUNICATING IN BUSINESS TOPIC Il. TYPES OF BUSINESS CORRE- 
A. The importance of written and oral BEONVENCE 
communication in business A. Specific types of business letters 
ake B. The communicating process i. Neutral and good-news messages 
tt i. Sone bak ti mciot a. Inquiries, orders, answers and 
baa 9. ane fa ee a a pia sn acknowledgments, remittances 
: er PeNie woh Bag hsh erammar b. Public relations, industrial re- 
(as needed) ; 
; ; ‘ lations, personnel 
3. Sources of information on English, ‘ 
2. Persuasive messages 
special forms of address, etc. 3. M 
: . Messages of regret or refusal 
a. English handbooks and secre- 4. Application letters 
tarial handbook * *4PP 
b. Dictionaries B. Memoranda and reports 
BS c. Thesaurus 1. Simple reports (practice exercises 
in writing) 
TOPIC 1. FUNDAMENTALS OF EFFECTIVE 2. Complex reports (practice in or- 
4 WRITTEN COMMUNICATION ganization and writing) : 
; A. Goals of business writing; planning C. Telegrams i 
the communicaticn 
: see : TOPIC {V. GOOD ENGLISH IN ORAL COM- , 
B. Basic qualities of business letters MUNIC A TIONS 
and reports 
C. Mechanics of the letter ae Tam tee view i 
1. Essential parts; other parts B. Communicating with people 
2. Layout, form, most used styies 
3. Addressing the envelope 
D. Avoidance of business jargon, stock 
rs ‘ 


phrases, etc. : 
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Texts and Other Teaching Materials 


Texts and other teaching materials under Language Skills are applicable to this unit. 
The teacher may also wish to give consideration to the use of the following suggested texts 
and materials. Additional references will be found in Appendix B. 


Brown, Leland. Communicating Facts and Ideas in Business. Englewood Cliffs, N. J.: Prentice- 
Hall, Inc., 1961. 

Ingram, Karl Culton. Talk That Gets Resuits—Communication: Key to Success and Harmony 
with Others. New York: McGraw-Hill Book Co., Inc., 1957. 

Schutte, William M. and Steinberg, Erwin R. Communication in Business and Industry. New 
York: Holt, Rinehart, and Winston, Inc., 1960. 


PERSONAL DEVELOPMENT 


Hours Required 
Class: 1 hour daily Total: 30 hours 


Description 


The first three topics in this unit are designed to heip the trainee establish personal stanc- 
ards of conduct and appearance that conform to general office expectancies. Emphasis is placed 
on office customs and etiquette and on expected conduct with superiors. Guided group discussion 
and guest speakers from the business community are suggested to motivate trainees and encour- 
age them to accept general business standards as their own. 


Topics IV through VIII are designed to guide the trainee in the establishment of effective 
human relations in an office situation. The nature and importance of personality and behavior 
are stressed. The trainee should receive individual guidance in self-appraisal and self-im- 
provement. 


Topic Outline 


I. Office Etiquette 
Hl. Employee-Employer Relationships 
Ill. Business Customs 
IV. The Nature and Importance of Personality 
V. Roles of Motives and Emotions 
VI. The Role of Intelligence 
Vil. Personal Efficiency 
VII. Social Efficiency: Human Relations, Teamwork 


TOPIC I. OFFICE ETIQUETTE 


A. Behavicr 
1. Acceptable office behavior 3. Speech 
2. Mannerisms 4. Attitude 
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B. Appearance 
1. Grooming 
2. Wardrobe 
3. Health and posture 


C. Good public relations 

- Customers and callers 
2. Introductions 

3. Telephone etiquette 


jn 


TOPIC 1. EMPLOYEE-EMPLOYER RELA- 
TIONSHIPS 


. Seeking a job 
. Orientation on a new job 
. Progress on the job 


. Punctuality, attendance, break periods 


wo oO Ww } 


. Performance during office -business 
emergencies 


F. Mutual respect and courtesy 


TOPIC Ti. BUSINESS CUSTOMS 
A. In the office 
B. While traveling 


C. Meetings 
1. Appropriate participation 
2. Parliamentary procedures 
3. Speaking in public 


TOPIC IV. THE NATURE AND IMPORTANCE 
OF PERSONALITY 


TOPIC V. ROLES OF MOTIVES AND EMO- 
TIONS 


A. Importance and nature of motives 


Texts and Other Teaching Materials 


B. Emotional stability 
1. Piace of emotions in one’s life 
2. Meaning and attainment of emo- 
tional maturity 


TOPIC VI. THE ROLE OF INTELLIGENCE 
A. Understanding ourselves and others 
B. Intelligent behavior 


C. Problem-solving and decision making 


TOPIV VI. PERSONAL EFFICIENCY 
A. Methods for self-appraisal 


B. Self-development and self-improve- 
ment 
1. Improving appearance, voice and 
speech, manners; etc. 
2. Improving concentration, memory, 
reading, learning, confidence 


C. Procedures for improvement 
1. Improving communication skills 
2. Broadening interests 
3. Developing or changing habits 


TOPIC Vill. SOCIAL EFFICIENCY: HUMAN 
RELATIONS, TEAMWORK 


A. Good human reiations with co- 
workers 


B. Good human relations with superiors 
and subordinates 


C. Healthful adjustment to groups 


From the following suggested texts and materials (or other equivalent commerically avail- 
able materials), select trainee and teacher materials for use in this wit. Additional references 


are listed in Appendix B. 


Agnew, Peter L. and Meehan, James R. Clerical Office Practice. 3d ed. Cincinnati, Ohio: 


South-Western Publishing Co., 1961. 


Archer, Fred C.; Brecker, Raymond F.; and Frakes, John C. General Office Practice. 2d ed. 


New York: McGraw-Hill Book Co., Inc., 1963. 


Barron, Allan E. and Taylor, James R. Clerical Office Training. Englewood Cliffs, N. J.: 


Prentice-Hall, Inc., 1963. 
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Beamer, Esther K.; Marshall, Hanna J.; and Popham, Estelle L., Effective Secretarial Prac- 
tices. 4th ed. Cincinnati, Ohio: South-Western Publishing Co., 1962. 
Workbook; tMmstructor’s Manual 
Becker, Esther R. and Lawrence, Richard L. Success and Satisfaction in Your Office Job. New 
York: Harper & Bros., 1954. 
Carney, Marie L. Etiquette in Business. New York: McGraw-Hill Book Co., Inc., 1948. 
Filmstrips: Set I (1-6), Set If (7-11). 
Coleman, James C. Personal Dynamics and Effective Behavior. Chicago: Scott, Foresman & 
Co., 1960. 
Famularo, Joseph J. Supervisors in Action. New York: McGraw-Hill Book Co., Inc., 1961. 
Friedman, Sherwood and Grossman, Jack. Secretarial Practice. New York: Pitman Publishing 
Corp., 1960. 
Gregg, John Robert; Fries, Albert C.; Rowe, Margaret; and Travis, Dorothy. Applied Secre- 
tarial Practice, 5th ed. New York: McGraw-Hill Book Co., Inc., 1962. 
Keily, Helen J. and Walters, R. G. How to Find and Apply for a Job. 2d ed. Cincinnati, Ohio: 
South-Western Publishing Co., 1960. 
Laird, Donald A. and Eleanor C., Practical Business Psychology. 3d ed. New York: McGraw- 
Hill Book Co., Inc., 1961. 
MacGibbon, Elizabeth Gregg. Fitting Yourself for Business. 4th ed. New York: McGraw-Hill 
Book Co., Inc., 1961. 
Mayo, Lucy Graves. Communications Handbook for Secretaries. New York: McGraw-Hill Book 
Co.; Inc., 1958. 
McLean, Beth Bailey and Paris, Jeanne. The Young Woman in Business. Ames, Iowa: Iowa State 
University Press, 1962. 
Newton, Roy and Green, Helen. How to Improve Your Personality, 3d ed. New York: McGraw- 
Hill Book Co., Inc., 1963. 
Ruch, Floyd L. Psychology and Life: A Study of the Thinking, Feeling, and Doing of People. 5th 
ed. Complete or Abridged. Chicago: Scott, Foresman and Co., 1959. 
Booklet of Test Items; Instructor’s Manual. 
Russon; Allien. Business Behavior, 3d ed. Cincinnati, Ohio: South-Western Publishing Co., 
1964, 
Sferra, Adam; Wright, Mary E.; and Rice, Louis A. Personality and Human Relations, 2d ed. 
New York: McGraw-Hill Book Co., Inc., 1961. 
Shidle, Norman G. Getting Along with Others in Business. New York: B. C. Forbes, 1947. 
Stickney, Rufus and Blanche G.; Flood, Kathleen; Horton, Helen J.; and Weil, Harriet S. Office 
and Secretarial Training, 4th ed. Englewood Cliffs, N. J.: Prentice-Hall, Inc., 1959. 
Wilson, Everett B. and Wright, Sylvia B. Getting Along with People in Business. New York: 
Funk and Wagnalis Co., 1950. 


BUSINESS PRINCIPLES AND ORGANIZATION I 


Hours Required 


Class: 1 hour daily Total: 30 hours 


Description 


This unit provides an introduction to the study of the organization of businesses. Strong 
emphasis is placed on the principles of economics, governmental activity and the importance of 
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and principles of good management. The trainee should also be given an indication of some of 
the principal governmental legislation affecting business enterprise. 


Topic Outline 


I. Business Enterprise 

Il. Principle : of Economics 
fil. Government and Business 
IV. Principles of Management 


TOPIC I. BUSINESS ENTERPRISE 


A. The nature of business in the Ameri- 
can economy 
1. Scope of business enterprises 
2. Opportunities in business 


B. Single proprietorship 
1. Legal structure 
2. Nature of businesses of this type 
3. Earmarks of efficiency 


C. Partnership 
1. Legal structure 
2. Nature of businesses of this type 
3. Earmarks of efficiency 


D. Corporation 
1. Legal structure 
2. Nature of businesses of this type 
3. Earmarks of efficiency 


E. Cooperatives 


TOPIC Ii. PRINCIPLES OF ECONOMICS 
A. Money and banking systems 


B. Economic cycles 


Texts and Other Teaching Materials 


C. Role of Government in the economy 
1. Profit objectives 
2. Business cycles 


TOPIC Til. GOVERNMENT AND BUSINESS 


A. Key areas of governmental legislation 
and taxation 


B. Encouragement of business activity 


TOPIC IV. PRINCIPLES OF MANAGEMENT 


A. Overall responsibilities of manage- 
ment 


B. Organization of management 


C. Patterns of operation 
1. Planning 
2. Organizing 
3. Directing 
4. Integrating 
5. Controlling 


D. Key executives responsible for man- 
agement functions 


From the following suggested texts and materials (or other equivalent commercially avail- 
able materials), select trainee and teacher materials for use in this unit. Additional references 


are listed in Appendix B. 


Aberle, J. W.; Sielaff, T. J.; and Mayer, F. L. General Business for Today and Tomorrow. 
Englewood Cliffs, N. J.: Prentice-Hall, Inc., 1959. 


Crabbe, Errest H.; Enterline, Herman G.; and DeBrum, S. Joseph. General Business. 8th ed. 
Cincinnati, Ohio: South-Western Publishing Co., 1961. 
Workbook, Ist semester; Workbook 2d semester; Tests 1-7 and Examination; Tests 


8-14 and Examination; Manual and Key. 


Hurley, Morris L. Business Administration. 2d ed. Englewood Cliffs, N. J.: Prentice-Hall, Inc., 
1960. 
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Keith, Lyman A. and Gubellini, Carlo E. Business Management. New York: McGraw-Hill Book 
Co., Inc., 1958. 
Instructor's Manual. 
Littlefield, C. L. and Peterson, R. L. Modern Office Management. Englewood Cliffs, N. J.: 
Prentice-Hall, Inc., 1956. 
Polishock, W. M. Today’s General Business. Boston: Ginn and Co., 1959. 
Workbook: Tests and Manual. 
Price, Ray G.; Musselman, Vernon; and Weeks, Edwin E. General Business for Everyday 
Living. 2d ed. New York: McGraw-Hill Book Co., Inc., 1960. 
Workbooks; Tests; Correlated Filmstrips; Teacher’s Manual. 
Shilt, Bernard A. and Wilson, W. Harmon. Business Principles and Management. 4th ed. 
Cincinnati, Ohio: South-Western Publishing Co., 1961. 
Tonne, Herbert A.; Simon, Sydney L.; and McGill, E. C. Business Principles, Organization, 
and Management. 2d ed. New York: McGraw-Hill Book Co., Inc., 1963. 


BUSINESS PRINCIPLES AND ORGANIZATION II 


Hours Required 
Class: 1 hour daily Total: 30 hours 


Description 


In this unit emphasis is placed upon financial management, production management, mar- 
keting and merchandising, and personnel and human relations in terms of providing the trainee 
with a deeper awareness and understanding of the complexity of business management and de- 
cision-making at upper levels of management which may affect him in his day-to-day activities. 


Topic Outline 


I. Financial Management 

II. Production Management 
Ili. Marketing and Merchandising 
IV. Personnel and Human Relations 


TOPIC I. FINANCIAL MANAGEMENT 


A. Executives and responsibilities D. The role of business data processing 
B. Financial decisions ani dee ision making 
C. Internal financial management TOPIC ff. PRODUCTION MANAGEMENT 


+: ene et Sccountng A. Responsibilities of executives and de- 


2. Determination of profits partments 
3. inati f 
Determination and control of costs 1. Skills and knowledges needed 
4. Budgets and budgetary control 9. Nature of icb:re ibilitie 
5. Taxes and their impact on business : iil seamen acd 
6. Risks and insurance B. Planning production and scheduling 
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C. Factors of production E. Merchandising activities 

1. Structure 

2. Promotion and advertising 
bo. E. Control of production and measuring 3. Display and selling 

i mas its effectiveness 4, Delivery and shipping 


D. Problems of production 


F. The efficiency of marketing and mer- 


TOPIC Il. MARKETING AND MERCHAN- ae . 
chandising in the American economy 
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DISING 
A. The role of marketing in the Amer- TOPIC IV. PERSONNEL AND HUMAN RELA- 
ican economy TIONS 
B. The extent of the marketing activity — A. Responsibilities of executives and 
numbers of people and nature of the department supervisors 
enterprises 


B. Identification of need tor workers 


2 


Distribution activities 
1. Organization 
2. Implementation 


C. Recruitment, selection, and training 
of employees 


D. Determination of wage scales, Social 


D. Marketi iviti 
ing activities Security, and workmen’s protection 
1. Buying 


2. Pricing E. Employer-employee relations E 
3. Selling 


Texts and Other Teaching Materials 


: All texts and materials listed under Business Principles and Organization I are applicable 
: to this unit. ; 
rd 


. 
: 
3 


FUNDAMENTALS OF TYPING 


Hours Required 
Class: 2 hours daily Total: 60 hours 


operation of all manipulative parts of the typewriter. Supervised skill development sessions are 
an integral part of the course. Concentration should be on good techniques as well as on the de- 
velopment of speed and accuracy through exercises. (The demonstration of proper techniques 
by the teacher is vital.) The course also includes a brief orientation to the basic patterns of 


; 

: 

3 
Description 
This unit is designed to introduce the trainee to touch control of the keyboard and correct 
arranging correspondence, manuscripts, tables, and some business forms. 


Topic Outline | 


I. Machine Fundamentals 
Il. Typewriting Procedures and Techniques 
Ill. Development of Concepts of Standards i 
IV. Basic Skill Development 
V. Brief Introduction to Application of Typewriting Skill 
Vi. Auxiliary Knowledges and Skills 


TOPIC I. MACHINE FUNDAMENTALS 


A. Knowledge of parts used by the be- 
ginning typi.t 
1. Identification (as and when needed) 
2. Function and use 


D. In acceptability of the mechanics of 

English 

1. Language usage 

2. Spelling 

3. Punctuation, capitalization, etc. 
B. Manual and electric typewriters (if TOPIC IV. BASIC SKILL DEVELOPMENT 
both are used) 
1. Similarities 
2. Differences 


A. Keyboard mastery and an understand- 
ing of the principles of touch type- 
writing 


TOPIC I. TYPEWRITING PROCEDURES B. 


Ft Composing at the typewriter 
| AND TECHNIQUES 


C. Areas for improvement 
A. Proper position 1. Increased accuracy through con- 
1. Hand position trol, proper techniques 
2. Arm position 2. Increased speed through proper 
3. Overall posture; relationship of machine manipulation as well as 
chair and table to correct posture stroking 
3. Product quality 


wthidi>. 


B. Paper insertion and removal 


TOPIC V. BRIEF INTRODUCTION TO AP- 
PLICATION OF TYPEWRITING 
SKILL 


C. Key stroking—manual, electric 


D. Operation of additional service parts— 
tabulator, backspacer, margin release, 


variable spacer, etc. A. Simple letters and envelopes 
TOPIC Ill. DEVELOPMENT OF CONCEPTS oye 
OF STANDARDS C. Simple manuscript typing, including 


A. In speed reper: 


B. In accuracy D. Simple tabulation and centering 


1. How to proofread (for content, not E. Simple business forms and records 
typing errors alone) i 

2. How to correct TOPIC Vi. AUXILIARY KNOWLEDGES AND 
a. Erasing SKILLS 


b. Spreading and crowding A. Proper care of machine 


C. In neatness and attractiveness of type- 1. Use of dust cover 


written product 

1. General 

2. Layout—arrangements, spacing, 
etc. 

3. Corrections 

4, Mailability 
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2. Cleaning type 
3. Proper techniques when erasing 
4. Changing ribbons 


. Use of carbon paper 


- Correct interpretation of edited copy, 


simple rough drafts 


& 


a> 


iG 


Texts and Other Teaching Materials 


From the suggested texts and materials listed below (or other equivalent commercially 
available material), select trainee and teacher materials for use in this unit. Additional refer- 
ences are listed in Appendix B. 


Altholz, Gertrude. Modern Typewriting Practice. 3d ed. New York: Pitman Publishing Corp., 
1962. 

Blackstone, Bruce I. Technique, Speed, and Accuracy Typing. Englewood Cliffs, N. J.; Prentice- 
Hall, Inc., 1956. 

Connelly, Mary and Porter, Leonard J. Typing Speed Builders. Englewood Cliffs, N. J.: 
Prentice-Hall, Inc., 1962. 

Grubbs, Robert L. and White, James L. Sustained Timed Writings. 2d ed. New York: McGraw- 
Hill Book Co., Inc., 1963. 

Leslie, Louis A. and Pepe, Philip S. Typing Simplified. 2d ed. New York: American Book Co., 
1960. 

Lessenberry, D. D.; Crawford, T. James; and Erickson, Lawrence W. 20th Century Type- 
writing —Elementary Course. 8th ed. Cincinnati, Ohio: South-Western Publishing Co., 1962. 

Workbook; Teacher’s Manual; Tests; Records and Tapes. 

Lloyd, Alan C.; Rowe, John L.; and Winger, Fred E. Typing Power Drills. New York: McGraw- 
Hill Book Co., Inc., 1956. 

Mount, Dick and Hansen, Kenneth J. Progressive Typewriting Speed Practice. 2d ed. New York: 
McGraw-Hill Book Co.; Inc., 1961. 

Nelson, Roger H. Accelerated Typing. Salt Lake City, Utah: Business Education Publishers, 
Inc., 1959. 

Oliverio, Mary Ellen and Palmer, Harold O. Graded Time Writings. Englewood Cliffs, N. J.: 
Prentice-Hall, Inc., 1959. 

Reigner, Charles G. and Rygiel, Walter S. Rowe Typing. 4th ed. Baltimore, Md.: H. M. Rowe 
Co., 1958. 

Rowe; John L. and Etier, Faborn. Typewriting Drills for Speed and Accuracy. 2d ed. New 
York: McGraw-Hill Book Co., Inc., 1959. 

» Lloyd, Alan C., and Winger, Fred E. Gregg Typing—191 Series, Book One, General 


Typing; and Gregg Typing—191 Series, Book Two Office Production Typing. New York: 
McGraw-Hill Book Co.; Inc., 1962. 


Tidwell, M. Fred and Stuart, Esta Ross. Tidwell-Stuart Typing—One Year Course. Englewood 
Cliffs, N. J.: Prentice-Hall, Inc., 1964. 
Workbook: Teacher’s Manual. 
Wanous, S. J. and Wanous, E. W. Basic Typewriting Drills. 3d ed. Cincinnati, Ohio: South- 
Western Publishing Co., 1958. 


PRODUCTION TYPING 


Hours Required 
Class: 2 hours daily Total: 60 hours 


Description 


This uni! provides further supervised speed and accuracy development integrated with basic 
production of correspondence, business forms, manuscripts, and tabulated material. Emphasis 
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is placed upon following accurately whatever directions are given and using judgment when de- 
tailed instructions are lacking. The goal is to help the trainee become a thinking typist, rather 
than a mechanical copyist. Numerous opportunities should be provided for trainees to evaluate 
the quality and quantity of their own work. It is recommended that, to the extent practicable, 
some use be made of forms and stationery from the business community. 


Topic Outline 


I. Review of Fundamentals 

Il. Further Development of Concepts of Standards 
WW. Further Skill Development 
IV. Advanced Applications of Typing Skill 

Vv. Auxiliary Knowledges and Skills 


TOPIC I. REVIEW OF FUNDAMENTALS TOPIC IV. ADVANCED APPLICATIONS OF 
A. Keyboard—touch control nee ENG eRe 
A. Letters and memos, including dis- 
Ee x eaux’ played material, special lines, two 
C. Techniques in stroking, shifting, pages, etc. 


operation of service parts, etc. 7 
P a aaah as ‘B. Manuscripts and reports 


D. Machine parts—function and proper 


: C. Tabulations, including column head - 
operation 


ings, ruling, etc. 


E. C f i 
are of machine D. Various kinds of business forms and 


TOPIC Il. FURTHER DEVELOPMENT OF office records 
CONCEPTS OF STANDARDS E. Complicated rough drafts 
A. Speed: usable piece of work in rea- F. Offset masters, stencils, spirit 
sonable length of time masters 
B. Accuracy; responsibility for correct- G. Chain feeding of envelopes 


ness of typing, English mechanics, 
verification of content (dates, quanti- TOPIC V. AUXILIARY KNOWLEDGES AND 


ties, and other facts) SKILLS (as required) 
C. Appearance of the typewritten product A. Following written and oral instruc- 
, according to business standards tions if given; working with a mini- 
mum of direction when detailed in- 
TOPIC Il. FURTHER SKILL DEVELOPMENT structions are not given. 
A. Keyboard mastery, including the num- B. Knowing appropriate supplies to use— 
ber and symbol keys paper, carbon sets, eraser, stencils, 
B. More refined control of other manip- ete: 
ulative parts C. Caring for machine—keeping type 
C. Learning to use judgment for letter ee —s ribbon of suitable inten- 


placement, tabular arrangement, 
centering, etc. 


D. Increased speed, accuracy, and over- 
all product quality 
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Texts and Other Teaching Materials 


Most of the texts and other teaching materials under Fundamentals of Typing are applicable 
to this unit. 


The teacher may also wish to give consideration to the use of the following suggested texts 
and materials. Additional references are listed in Appendix B. 


Agnew, Peter L. Typewriting Office Practice. 3d ed. Cincinnati. Ohio: South-Western Publish- 
ing Co., 1960. 
Anderson, Ruth I., and Porter, Leonard J. 130 Basic Typing Jobs. Englewood Cliffs, N. J.: 
Prentice -Hall, Inc., 1960. 
Bell, Mary L. Speed Typing. 3d ed. Cincinnati, Ohio: South-Western Publishing Co., 1959. 
Fries, Albert C. Timed Writings about Careers. Cincinnati, Ohio: South-Western Publishing 
Co., 1963. 
, Nanassy, Louis C. Business Timed Writings. Englewood Cliffs, N. J.: Prentice- 
Hall, Inc., 1960. 
Frisch, Vern A. and Sivinski, Joan. Applied Office Typewriting. 2d ed. New York: McGraw- 
Hill Book Co., Inc., 1961. 
Enveloped kit 
Hossfield, George L. and Nelson, Julius. Faster Typing. Baltimore, Md.: H. M. Rowe Co., 1958. 
Liquori, F. Basic Typing Operations. Cincinnati, Ohio: South-Western Publishing Co., 1964. 
(available summer). 
Lioyd, Alan C.; Rowe, John L.; and Winger, Fred. Typing Skill Drives. New York: McGraw- 
Hill Book Co., Inc., 1960. 


Teaching tapes for Typing Skill Drives. 
MacClain, Lenore Fenton, and Dame, J. Frank. Typewriting Techniques and Short Cuts. 3d ed. 


Ci:.cinnati, Ohio: South-Western Publishing Co., 1961. 
Mount, Dick and Hansen, Kenneth J. Progressive Typewriting Speed Practice. 2d ed. New York: 


McGraw -Hill Book Co., Inc., 1961. 
Rowe, John L.; Lloyd, Alan C.; and Winger, Fred. Gregg Typing/191 Series, Book Two—Office 


Production Typing. New York: McGraw-Hill Book Co., Inc., 1963. 
Learning Guides and Working Papers for Book Two—Office Production Typing, Parts 


1-6 


Learning Guides and Working Papers for Book Two—Office Production Typing, Parts 


7-12. 


OFFICE CALCULATORS 


Hours Required 


Class: 1 hour daily Total: 30 hours 


Description 


The objective of this unit is development of moderate skill in the use of the 10-key and full- 
key adding machines, and rotary and printing calculators. Considerable emphasis is given to 
skill development in 10-key machines, operating them by touch. Application is made to business 
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business documents. When possible, work materials for this unit can be those used in Funda- 
mentals of Accounting. 


Topic Outline 


}. 10-key Adding Machines and Printing Calculators 
ii. Full~key Adding Machines 
Il. Rotary Calculators 
IV. Practical Applications 


Se eee ele 


TOPIC I. 10-KEY ADDING MACHINES AND TOPIC II. ROTARY C::LCULATORS : 
PRINTING CALCULATORS 


A. Addition 
A. Adding by touch 
B. Subtraction 


B. Multiplication 


C. Decimals 
- * * + 
C. Multiplication Ti Guleeaction 

D. Decimals and fractions ose 

E. Division 
E. Division on the printing calculator 

TOPIC IV. PRACTICAL APPLICATIONS 
TOPIC i. FULL-KEY ADDING MACHINES 


A. Checks 
A. Addition 
B. Subtraction 
C. Multiplication 


B. Invoices 
C. Stock records 


D. Sales reports 
D. Decimals and fractions 


“ho. 


E. Basic accounting records | 
E. Division 


Texts and Other Teaching Materials 


From the following suggested texts ‘ materials (or other equivalent commercially avail- 
able material), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 


i 
Agnew, Peter L. Machine Office Practice. Cincinnati, Ohio: South-Western Publishing Co., 1959. § 
, and Cornelia, Nicholas J., Office Machine Course. 3rd ed. Cincinnati: South-Western ‘ 
Publishing Co., 1962. 
Practice Materials; Solutions Manuai. 
, and Pasewark, William R. Full-Keyboard Adding Listing Machine Course. 3d ed. 
Cincinnati, Ohio: South~Western Publishing Co., 1963. 
» Ten-Key Adding Listing Machine and Printing Calculator Course. 3d ed. Cincinnati, 
Ohio: South-Western Publishing Co., 1963. 
Teacher’s Manual. 
Yasnacht, Harold D. and Bauernfeind, Harry B. How to Use Business Machines. 2d ed. New ; 
York: McGraw-Hill Book Co., Inc., 1962. i 
Gibson, E. Dana. Adding Machine Systems. Dubuque, Iowa: Wm. C. Brown Co., 1960. i 
Johnson, Mina M. and Pactor, Paul. Ten-Key Adding Machine Course. New York: Pitman 
Publishing Curp., 1956. 
Keelon, John K. Tested Problems for Calculators and Listing Machines. Englewocd Cliffs, N.J.: 
Prentice-Hall, Inc., 1959. 


Hill Book Co., Inc., 1959. 
, and Kahn, Gilbert. How to Use Adding Machines. New York: McGraw-Hill Book Co., 
sas Inc., 1962. 
ed Instructor’s Guide. 
Walker, Arthur L.; Reach, J. Kenneth; and Hanna, J. Marshall. How to Use Adding and Calculat- 
os ing Machines. 2ded. New York: McGraw-Hill Book Co., Inc., 1960. 


4 
Meehan, James R., How to Use the Calculator and the Comptometer. 4th ed. New York: McGraw- 
j 


INTRODUCTION TO BUSINESS DATA PROCESSING 


Hours Required 
Class: 2 hours daily Total: 60 hours 


Description 


This orientation unit is designed to promote understanding of the need for and importance of 
data in different types of businesses and in other fields. It introduces the trainee to the basic 
data processing cycle and the current systems, methods, and equipment used for rapid handling 
of large quantities of business data. Basic office filing procedures are aiso explained and prac- 

: ticed. The application of the basic cycle to manual, mechanical, electro-mechanical, and elec- 
a tronic systems used for various business purposes is explained and demonstrated. Computer 
fundamentals shouid be explained but not treated in depth as in the ‘‘Introduction to Computers’’ 
course unit. Stress is placed on the importance of the peripheral data processing functions and 
the use of associated equipment. Trainees should be given the opportunity to see demonstrations 
of equipment in operation in the school facility and local business data processing installations. 


Topic Outline 


I. Importance and Uses of Data 
II. Evolution and Growth of Data Processing Systems 
III. Applications of Data Processing 
IV. Basic Data Processing Cycle 
V. Input-Output Data Representation 
VI. Introduction to Systems and Equipment 
VII. Introduction to Computers 
Vill. Peripheral Business Data Processing Occupations 


ao abate thas 1 teane fat 


TOPIC I. IMPORTANCE AND USES OF DATA TOPIC II. EVOLUTION AND GROWTH OF 


A. History of record-keeping DATA PROCE.WSING SYSTEMS 


A. Definition of terms: data, data proc- 


‘ 5 t { ; 
3. Sources and types ol data essing, technology, automation, etc. 
C. Needs for data B. Evolution of data processing systems 
D. Decisions based on data 1. Early one-man businesses~simple 

‘ bookkeeping 


Growing complexity of data 
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2. Expansion of business and increas- 
ing need for data 

3. Early mechanization of the record- 
keeping process 

4. Development of office machines 

5. Development of punched card sys- 
tems 


6. Integrated data processing 

7. Electronic data processing sys- 
tems 

8. Future of data processing 


- Data processing in the business or- 


ganization 


. Filing techniques 


1. Alphabetic files 

2. Numeric files 

3. Subject files 

4. Other types of files—chronologi- 
cal, geographical, etc. 

5. Indexing and filing rules 

6. Filing procedures and materials 

7. Filing correspondence, printed 
material, department records 

8. Establishing and maintaining filing 
systems 

9. Filing practice 


TOPIC I. APPLICATIONS OF DATA 


to 


a ee ms 


PROCESSING 


. Engineering 
- Science 


. Statistics 


Military 
Financial and banking 


Business and industry 

1. Accounting 

2. Payroll 

- Reports 

- Inventory and material control 
- Production scheduling 

. Labor distribution 

. Sales analysis 

8. Market forecasting 

9. Management forecasting 


“1 G1 . Go 
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TOPIC IV. BASIC DATA PROCESSING CYCLE 


A. 


B. 


Cc. 


Collection of data {original documents — 
checks, time cards, etc.) 


Input preparation and entry (preparing 
ledger pages, punching cards, etc.) 


Processing 

1. Classifying {by location, production 
lot, ete.) 

2. Sorting (by code, account number, 
etc.} 

3. Calculating (total volume, averages, 
deductions, etc.) 

4. Summarizing (new or reconstructed 
data} 


. Storage {machine memory; library, 


paper files) 


. Cutput {punched cards, magnetic tape, 


document, staiement) 


TOPIC V. INPUT-OUTPUT DATA REPRE- 


A. 


SENTATION 


Recording medi2 

- Punched cards 

. Punched paper tape 

. Magnetic tape 

. Magnetic ink characters 
5. Printed forms 

6. Cathode-ray tube 

7. Other media 


m NW 


. Coding systems—man-machine com- 


munication 


TOPIC Vi. INTRODUCTION TO SYSTEMS 


AND EQUIPMENT 


. Flowcharting 


. Manual 
- Machine 


1. Typewriter 

2. Reproducing machines 
3. Calculator 

4. Accounting machine 
5. Key sort 
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D. Electro-mechanical machine func- F. Programming 
tions and types i. The programming function 
i. Key-punch 2. Preparing a problem for process- 
2. Verifier ing 
3. Reproducer 3. Coding and programming funda- 
4. Collator mentals 
5. Sorter 
6. interpreter TOPIC VHi. PERIPHERAL BUSINESS DATA 
7. Calculator PROCESSING OCCUPATIONS 
. Gia teense ip ean: A. Job functions and associated equip- 


ment 

- Tape librarian 

. Coding clerk 

- Key-punch operator 

- Tabulating machine operator 

- Console operator 

- Supervisor, machine records unit 

- Supervisor, clerical 

- Statistical clerk 

- Possible future occupation—peri- 
pheral equipment operator 


card to tape 


E. Electronic 


TOPIC VH. INTRODUCTION TC COMPUTERS 
A. Computer applications 


B. Components and functions of a com- 
puter system 


Cond aonh &N ee 


C. Number systems (b.nary, octal, 
decimal) 
D. Computer characteristics Be ampartence of pe ripheral business 
data processing occupations 
E. Console and inquiry 
1. Console function 


2. Inquiry function 


Texts and Other Teaching Materials 


From the following suggested texts and materials (or other equivalent commercially avail- 
able materials}, select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 


Carning, Richard G. Electronic Data Processing for Business and Industry. New York: John 
Wiley and Sons; Inc., 1956. 


» Installing Electronic Data Processing Systems. New York: John Wiley and Sons, 


Inc., 1956. 
Chapin, Ned. An Introduction to Automatic Computers. 2d ed. Princeton, N. J.: Van Nostrand 
Co., 1963. 


Gotli. », C. C. and Hume, J. N. P. High-speed Data Processing. New York: McGraw-Hili Book 
Co.; Inc., 1958. 

Gregory, Robert H. and Van Horn, Richard L. Automatic Data~Processing Systems. 2d ed. 
Belmont, Calif.: Wadsworth Publishing Co., 1963. 

Freeman, M. Herbert; Hanna, J. Marshall; and Kahn, Gilbert. Gregg Bookkeeping and Account- 
ing. 3d ed. New York: McGraw-Hill Book Co., Inc., 1963. (Contains special section on 
business data processing.) 

Hein, Leonard W. An Introduction to Electronic Data Processing for Business. Princeton, N. J.: 
D. Van Nostrand Co., 1961. 

Johnson, Lloyd E.; Wadsworth, William E.; and Burger, John. Business Automation Funda-— 
mentals. San Francisco, Calif.: Automatien Institute Publishing Co., 1961. 


33 


tn Aired La Pet ahd hte AO el gated ie deh on bec ert tle Deceit Ai, Melee eee ll Ui Oe VAS eet ith abe hat ees 


. 
iFetaUy bids da dl thbetal’! dewrk babe et cle bey) Gert. 


Wo coos senate DA AMEN ona etik a ca ahd: tbe esedip vase atiea £3 Line fica gaan Aes bth Seat Wa otek an tad rhc afc thtth thre anmed tune tothdere yavsymieehenh tome 


aaa eereet om 


Ee eee ji Ps a PS ee er 
= a SER I ALIA LF EE ee LT TW PETER ee Fn FO ET LS Se iin ve 
ee CE EN FUE NEE TE EE ER CL BT - 


Kahn, Gilbert; Yerian, Theodore; and Stewart, Jeffry R. Progressive Filing. New York: 
McGraw-Hill Book Co., Inc., 1961. 
Workbook, Practice Materials, Practice Instruction Manual, and other materials. 
Kometsky, G. and Kirchner, P. Electronic Computers and Management Control. New York: 
McGraw-Hill Book Co., Inc., 1956. 


Laurie, Edward J. Computers and How They Work. Cincinnati, Onio: South-Western Publishing 
Co., 1963. 


Leven, Howard S. Office Work and Automation. New York: John Wiley and Sons, Inc., 1956. 

Martin, E. Wainright. Electrunic Data Processing: An Introduction. Homewood: Ill.: Richard 
D. Irwin, 1961. 

McCracken, D. D.; Weiss, H.; and Lee, T. Programming Business Computers. New York: 
John Wiley and Sons, Inc., 1959. 

McGill, Donald A. C. Punched Cards: Data Processing for Profit Improvement. New York: 
McGraw-Hill Book Co., Inc., 1962. 

Nett, Roger W. and Hetzler, Stanley A. An Introduction to Electric Data pitaesste: Glencoe, 
Iil.: Free Press, 1959. 

Oakford, Robert V. Introduction to Electronic Data Processing Equipment. New York: McGraw- 
Hill Book Co., Inc., 1962. 

Pfeiffer, John. The Thinking Machine. Philadelphia: J. B. Lippincott Co., 1962. 


Wanous, S. J. and Wanous; E. W. Automation Office Practice. Cincinnati, Ohio: South-Western 
Publishing Co., 1964. 


Teachers’ Manual. Office Practice Set. 
Weeks, Bertha, How to File and Index. New York: The Ronald Press Co., 1956. 
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ELECTRO-MECHANICAL ACCOUNTING MACHINES 


Hours Required 


Class: 2 hours Zaity, Laboratory: 4 hours daily Total: 30 hours 
Description 


AEM OLE ee 


This unit provides an orientation to the principles of electro-mechanical accounting mach- 
ines as part of an independent system and as support of the computer. Trainees are given an 
opportunity to study application of the equipment to problems in accounting. They should see 


each piece of equipment in operation as the functions, features, and operating procedures are 
explained. 


Topic Outline 


I. The Punched Card 
i. Machine Functions 
I. Machine Components 
IV. Key Punch and Verifier 
Y. Interpreter 
Vi. Sorter 
Vil. Reproducer 
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- Collator 

. Accounting Machine—Tabulator 

. Calculator : 

. Basic Housekeeping Procedures 

. Equipment Used as Computer Support 
. Accounting Applications 


TOPIC I. THE PUNCHED CARD 
A. The source document 
B. Card format 

. Card code 

- Card field 


. Card control functions 


st mH ob a 


Card movement in the machines 


TOPIC I. MACHINE FUNCTIONS 
A. Recording 
B. Classifying 
C. Calculating 
D. Reporting 


) TOPIC OI. MACHINE COMPONENTS 
A. Feeding 
B. Reading 


C. Control panels 


1. Types 
2. Wiring 


D. Checking 


TOPIC IV. KEY PUNCH AND VERIFIER 
7 a A. Functions 
. Features 
- Numeric and alphabetic punching 
. The control card 


. Duplicating 


timo a 


. Verification 


TOPic V. INTERPRETER 
A. Functions 
B. Features 


C. The column split 
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. Interpreting 
. The selector 


- Interpreting with selection 


TOPIC VI. SORTER 


A. 


Functions 


- Features 


B 
C. 
D 
E 


Operating procedures 


- Numerical and alphabetic sorting 


- Block sorting 


TOPIC VI. REPRODUCER 


A. 


Functions 


B. Features 


smo 4 


. Operating procedures 
- Reproducing 

. Gang punching 

. Verifying 


TOPIC Vil. COLLATOR 


A. 


Functions 


B. Features 


Qiao a 


. Operating procedures 


. Sequence checking 
. Selection 

. Merging 

. Matching 


TOPIC IX. ACCOUNTING MACHINE—TABU- 


A. 


LATOR 


Functions 


B. Features 


C. 


Control Panel 
1. Detail printing 
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Program control B. Input function 
Addition and subtraction : 
Group printing and group indication Se OMRUE Func Hon 
Selective printing 

Summary punching 


Po ee 


TOPIC XHI. ACCOUNTING APPLICATIONS 


A. Accounts receivable 
TOPIC X. CALCULATOR 1. Functions and objectives 
- Source documents 
- Statements and reports 
. Cards and files 
- Data processing flow charts 


A. Functions 


B. Features 


a wb 68 DO 


C. Control panel 
1. Add B. Accounts payable 


- Cards and files 
Data processing flow charts 


C. Payroll 
1. Functions and objectives 
2. Source documents 
3. Statements, checks, reports 
4. Cards and files 
A. Data preparation 5. Data processing flow charts 


2. Subtract 1. Functions and objectives 
3. Multiply 2. Source documents 
4. Divide 3. Checks and reports 

4 

5. 


TOPIC XI. BASIC HOUSEKEEPING PRO- 
CEDURES (Procedures differ with 
each ¢quipment manufacturer) 


TOPiC XH. EQUIPMENT USED AS COM- 
PUTER SUPPORT 


Texts and Other Teaching Materials 


From the following suggested texts and materials (or other equivalent commercially avail- 
able material), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 


Freeman, M. Herbert; Hanna, J. Marshall; and Kahn, Gilbert. Gregg Bookkeeping and Account- 
ing. 3d ed. New York: McGraw-Hill! Book Co.; Inc., 1963. (Contains special section on 
business data processing.) 

Practice Sets; Workbooks; Objective Tests; Teacher’s Manual and Key; Correlated 
Series of Six Filmstrips. 
IBM Personal Study Program. Punched Card Data Processing Principles. Form #320-1448, 
' 1444, 1445, 1446, 1447, 1448, 1449. 1961. 

Irwin, Wayne C. Digital Computer Principles. Princeton, N. J.: D. Van Nostrand Co., 1961. 

Johnson, Eldred A. Accounting Systems in Modern Business. New York: McGraw-Hili Book 
Co., Inc., 1959. 

Johnson, Lloyd E.; Wadsworth, William E.; and Burger, John. Business Automation Fundamen- 
tals. San Francisco, Calif.: Automation Institute Publishing Co., 1961. 

Laurie, Edward J. Computers and How They Work. Cincinnati, Ohio: South-Western Publishing 
Co., 1963. 

McGill, Donald A. C. Punched Cards ~ Data Processing for Profit Improvement. New York: 
McGraw-Hill Book Co., Inc., 1962. 

Neison, Oscar S. and Woods, Richard S. Accounting Systems and Data Processing. Cincinnati, 
Ohio: South-Western Publishing Co., 1961. 

Oakford, Robert V., Introduction to Electronic Data Processing Equipment. New York: McGraw- 
Hill Book Co., Inc., 1962. 

Randall, Clarence B.; Weimer, Sally W.; Greenfield, Maynard S. Systems and Procedures for 
Automated Accounting. Cincinnati, Ohio: South-Western Publishing Co., 1962. 
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Salman, Lawrence, IBM Machine Operation and Wiring. Belmont, Calif.: Wadsworth Publishing 
Co., Inc., 1962. 

VanNess, Robert G. Principles of Punched Card Data Processing. Elmhurst, Ill.: Business 
Press, Inc., 1962. 
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ELEMENTARY DESCRIPTIVE STATISTICS 


Hours Required 
Class: 1 hour daily, Laboratory: 1 hour daily Total: 60 hours 


Description 


Designed to provide certain trainees (statistical clerks and supervisors) with basic knowl- 
edge and skills required in business applications of elementary descriptive statistics. This 
course also serves to broaden understanding of routine compilation of data. Statistical theory 
discussion should be concurrent with the development of proficiency through practice exercises 
in the laboratory sessions. 


Topic Outline 


The Field of Statistics 

. Organization and Interpretation of Data 

. Graphical Presentation 

. Measures of Central Tendency 

. Measures of Variability 

. Frequency Distribution Classifications 

- Basic Sampling Concepts 

. Statistical Reports 

. Using the Computer for Statistical Analysis (Demonstration) 


© 


gha4<28n- 


TOPIC I. THE FIELD OF STATISTICS 


A. Statistics defined G. Some modern descriptive statistical 
B. Origin and history of statistics eee 
C. Growth of statistics in business and TOPIC II. ORGANIZATION AND INTERPRE- 
industry TATION OF DATA 
D. Sources of statistical data A. Definitions, notations, and symbols 
E. Uses of statistical data B. Basic rules of computation 
F. Pitfalls in statistics C. Class intervals 
1. Bias 


D. Frequency Distribution 
1. Basie concepts 
2. Grouping 
3. Graphic presentation 


2. Improper sampling 
3. Noncomparative data 
4. Improper assumptions 
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E. Tabular presentation C. The standard deviation 


1. Elements ofa table 1. Ungrouped data 
2. Rules for construction of a table 2. Grouped data 
TOPIC Il. GRAPHICAL PRESENTATION TOPIC VI. FREQUENCY DISTRIBUTION 
A. Types of graphs CLASSIFICATIONS 
B. Histograms A. Normal distribution 
C. Pictograms Sen 
C. Other types of frquency distribution 

D. Frequency polygons (optional) 
E. Cumulative distributions and ogives 


D. Transformation of data 
TOPIC IV. MEASURES OF CENTRAL 
TENDENCY TOPIC VII. BASIC SAMPLING CONCEPTS 
A. The arithmetic mean A. Random sampling 


1. Ungrouped data 


B. Stratified sampling 
2. Grouped data 


C. Proportional sampling 


8) 


. The median 
1. Ungrouped data D. Size of sample 


2. G d 
rouped data TOPIC VIII. STATISTICAL REPORTS 


. The mod 
: oe A. Need for statistical reports in busi- 
D. The weighted arithmetic mean ness 
E. The geometric mean B. Types of reports 
F. Quartiles, deciles, and percentiles C. Preparation and processing of reports 
TOPIC V. MEASURES OF VARIABILITY TOPIC EX. USING THE COMPUTER FOR 
STATISTICAL ANALYSIS 
BOTS TAER (DEMONSTRATION) 


B. The average deviation 


Texts and Other Teaching Materials 


From the following suggested texts and materials (or other equivalent commercially avail- 


able materials), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 


Croxton, F. E. and Cowden, D. J. Applied General Statistics. Englewood Cliffs, N. J.: Prentice- 
Hall, Inc., 1955. 


Freund, John E. and Williams, Frank J. Modern Business Statistics. Englewood Cliffs, N. J.: 
Prentice-Hall, Inc., 1958. 


Johnson, Palmer O. and Jackson, Robert W. B. Introduction to Statistical Methods. Englewood 
Cliffs, N. J.: Prentice-Hall, Inc., 1953. 


Lewis, Edward E. Methods of Statistical Analysis in Econoraics and Business. Boston: Houghton 
Mifflin Co., 1953. 


McCarthy, Philip J. Introduction to Statistical Reasoning. New York: McGraw-Hill Book Co.., 
Inc., 1957. 


Mode, E. B. Elements of Statistics. Englewood Cliffs, N. J.: Prentice-Hall, Inc., 1951. 
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Mood, Alexander M. and Graybill, Franklin A. Introduction to the Theory of Statistics. New 
York: McGraw-Hill Book Co., Inc., 19638. 
Mosteller, F.; Rourke, R. E. K.; Thomas, G. B., Jr. Probability and Statistics. Reading, Mass.: 
Addison Wesley Publishing Co., 1961. 
Paden, Donald W. and Lindquist, E. F. Statistics for Economics and Business. 2d ed. New York: 
McGraw-Hill Book Co., Inc.,. 1956. 
Workbook. 
Riggleman, John R. and Frisbee, Ira N. Business Statistics, 3d ed. New York: McGraw-Hill 
Book Co., Inc., 1951. 
Sprowls, R. Clay. Elementary Statistics. New York: McGraw-Hill Book Co., Inc., 1955. 
Tuttle, Alva M. Elementary Business and Economic Statistics. New York: McGraw-Hill Book 
Co., Inc., 1957. 
Laboratory Manual. 
Walker, Helen M. and Lev, Joseph. Elementary Statistical Methods. New York: Henry Holt & 


Co., 1958. 

Wallis, W. A. and Roberts, H. V. Statistics: A New Approach. Glencoe, Ill.: The Free Press, 
1956. 

Waugh, A. E. Elements of Statistical Method. 3d ed. New York: McGraw -Hill Book Co., inc., 
1952. 


Statistical Tables and Problems 
Wolf, Frank &. Elements uf Probability and Statistics. New York: McGraw-Hill Book Co., Inc., 


1962. 


PRINCIPLES OF SUPERVISION 


Hours Required 


Class: 1 hour daily Total: 30 hours 


Description 


In this unit the trainee should gain an understanding of good supervisory principles and 
practices in the office. Attention in the unit is centered on the responsibilities of supervision 
and developing good relationships with office employees. Core activities should include the 
techniques of face-to-face communication, assigning employees, delegating authority and re- 
sponsibility, and the orientation and training of new employees. The teacher should take every 
opportunity to use role playing techniques to develop trainee skills and case discussions to widen 
understanding. Cases, role plays, discussions, and problems should focus on office work situa- . 
tions. 


Topic Outline 


I. The Function of Management 
II. The Supervisory Job: General Responsibilities 
Ill. Communicating with Employees 
IV. Interviewing 
V. Evaluating Employees 
VI. Other Factors Affecting Supervision 
4] 
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TOPIC I. THE FUNCTION OF MAN- 
AGEMENT 


A. Major responsibilities in planning 
and controlling 


B. Nature of office supervision 


C. Supervisory authority and respon- 
sibility 
1. Authority and responsibility de- 
fined 
2. Final accountability for actions 
3. Relationship with superiors 


, TOPIC Il. THE SUPERVISORY JOB: GEN- 


ERAL RESPONSIBILITIES 


A. Participating in the selection and 
placement of office employees 
1. Cooperating with personnel de- 
partment 
2. Interviewing prospective employees 
3. Evaluating abilities of prospective 
employees 


» 


B. Indoctrinating and training em- 
ployees 
1. Newly hired employees 
2. How to determine training needs 
3. How to train 


C. Organizing the work of the section 
D. Obtaining quality work from others 


E. Developing the employee’s capacities 
and interests effectively 


F. Reviewing and evaluating the work 
performance of employees 


G. Utilizing effective human relations 
to achieve teamwork and harmony 


H. Improving work methods 


Texts and Other Teaching Materials 


I. Increasing the value of employees 


J. Participation in the formation of ob- 
jectives 
1. Departmental 
2. Sectional 
3. Personal 


K. Keeping personnel records 
TOPIC II. COMMUNICATING WITH EM- 
PLOYEES 


A. Communicating changes in work 
methods 


B. Communicating changes in policies 
and procedures 


C. Communicating orders 


TOPIC IV. INTERVIEWING 
A. Some interviewing techniques 
B. Interviewing technique practice (role 
play) 
TOPIC V. EVALUATING EMPLOYEES 


A. Appraising employees and prospective 
employees 


B. Disciplining employees 
C. Rewarding employees 
TOPIC VI. OTHER FACTORS AFFECTING 
SUPERVISION 
A. Union contracts 
B. Problem employees 


C. Accepting supervisory responsibilities 


From the following suggested texts and materials (or other equivalent commercially avail- 
able materials), select trainee and teacher material for use in this unit. Additional references 


are listed in Appendix B. 


Brown, Milon. Effective Supervision. New York: The Macmillan Co., 1956. 
Cooper, Alfred M. How to Supervise People. 4th ed. New York: McGraw-Hill Book Co., Inc., 


1958. 


Dorcus, Roy M. and Jones, Margaret Hubbard. Handbook of Employee Selection. New York: 


McGraw-Hill Book Co., Inc., 195. 


Famularo, Joseph J. Supervisors in Action—Developing Your Skills in Managing People. New 
York: McGraw-Hill Book Co., Inc., 1961. 


Halsey, George D. Supervising People. New York: Harper & Bros., 1953. 
Kay, Brian R. and Palmer, Stuart. The Challenge of Supervision. New York: McGraw-Hill Book 
Co.; Inc., 1961. 
Laird, Donald A. and Eleanor C. Practical Business Psychology. 3d ed. New York: McGraw- 
Hill Book Co., Inc., 1961. 
, Sizing up People. New York: McGraw-Hill Book Co., Inc., 1951. 
» The Techniques of Delegating. New York: McGraw-Hill Book Co., Inc., 1951. 
Nichols, Ralph G. and Stevens, Leonard A. Are You Listening? New York: McGraw-Hill Book 
Co., Inc., 1957. 
Neuner, John J. W. Office Management. 4th ed. Cincinnati, Ohio: South-Western Publishing 
Co., 1959. 
Newton, Roy and Green, Helen. How to Improve Your Personality. 3d ed. New York: McGraw- 
Hill Book Co., Inc., 1963. 
Sferra, Adam; Wright, Mary Elizabeth; and Rice, Louis A. Personality and Human Relations. 
2d ed. New York: McGraw-Hill Book Co., Inc., 1961. 
Terry, George R. Office Management and Control. 3d ed. Homewood, fil.: Richard D. Irwin. 
Inc., 1958. 


PSYCHOLOGY FOR SJPERVISORS 


o 


Hours Required 
Class: 1 hour daily Total: 30 hours 


Description 


This unit is designed for those who will supervise others in an office environment. It is an 
introduction to the understanding of interpersonal relationships, personality, morale, personal 
efficiency, and leadership as they relate to office work climate and productivity. Trainee var- 
ticipation should be maximized by the employment of case studies, discussion, and role-playing, 
as they pertain to office situations. 


Topic Outline 


I. Human Relations and Morale 

It. Personality and Emotional Health 
IH. Improving Personal Efficiency 
IV. Personal Leadership 
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TOPIC I. HUMAN ReLATIONS AND MO- 
RALE 


A. Human relationships 
1. Dimensiuns of human relations 
a. Psychological 
b. Social 
2. In personal situations 
3. In business situations 


B. Human relations’ influence cn morale 
1. Effect of morale in the work situa- 
tion 
2. Enhancement of morale 
3. Deterioration of morale and 
hostilities 
4. Value of praise 
C. Specific humar relations situations 
z- At time of interview 
2. In meeting and working with new 
people 
3- in sustaining good work relation- 
ships 
4. In handling ‘‘problem’’ situations 


TOPIC ff. PERSONALITY AND EMOTIONAL 
HEALTH 


A. The mature personality 
1. Key characteristics 
2. Development 


Texts and Cther Teaching Materials 


B. The mature personality in business 
life 
1. Responding to new demands and 
environment 
2. Assuming responsibility for hand- 
ling problems 


TOPIC fH. IMy ROVING PERSONAL EFFI- 
CIENCY 


A. Identification of job responsibilities 
i. Planning appropriate work sched- 
ules 
2. Organizing work 
3. Following through on plans 


B. Maintenance of physical efficiency 
1. Planning for adequate rest and 
recreation 
2. Understanding other physical needs 
of pecple 


TOPIC IV. PEKSONAL LEADERSHIP 


A. Levels of leadership responsibility 


B. Development of leadership skills 
1. In small group situations 
7 2. In large group situations 
3. In supervisory positions 


C. Rewards of good leadership 


From the follewing suggested texts and materials (or other equivalent commercially avail- 
able material, select trainee and teacher materials oe use in this unit. Additional references 


are listed in Appendix B. 


Becser, Esther. Success and Satisfaction in Your Office Job. New York: Harper and Bros., 1954. 
Davis, Keith. Human Relations in Business. New York: McGraw-Hill Book Co., Inc., 1957. 
Gardner, Burleigh and Moore, David. Human Relations in Industry. Homewood, Ill.: Richard D. 


frwin Publishing Co., 1955. 


Laird, Donald A. and Eleanor C. Practical Business Psychology. 3d ed. New York: McGraw- 


Hil Book Co., Inc., -1961. 
Tests. 


» The Techniques of Delegating. New York: McGraw-Hill Book Co., Inc., 1957. 
Lawshe, C. H., dr. The Psychology of Industri. ! Relations. New York: McGraw-Hill Book Co., 


Inc., 1953. 


Six filmstrips, three records, correlated with this text. 
~-asson, Allien. Business Behavior. Cincinnati, Ohio: South-Western Publishing Co., 1964. 


CLASSIFICATION AND CODING 


D Hours Required 
Class: 1 hour daily, Laboratory: 1 hour daily Total: 60 hours 


Description 


Emphasis in this unit is on coding skill development. The trainee learns various types of 
coding systems and should develop a basic understanding of programming and data processing 
system material preparation. Since some of this material would have been covered in the unit, 
Introduction to Business Data Processing, instructors should use minimum time for refreshing 
trainee and concentrate on practice experiences. 


Ea Topic Outline 

: Fundamentals of Program Preparation 
Coding Systems and Coding Practice 

Flow Charts and Bleck Diagrams 

« Elements of Data Processing Systems 
Types of Computers 

Number Systems 

- Computer Words and Practice Coding 

. Computer Address System 

- Fundamentals of Coding Digital Computers 


sHSs<28n- 


TOPIC I. FUNDAMENT. LS OF PROGRAM C. Coding sheet forms 
PREPARATION 
TOPIC Ml. FLOW CHARTS AND BLOCK 


A. Definition and anzlysis DIAGRAMS 
B. Elements of program design A. Types 
. Codi 
C ing B. Symbols 
D. Testing 


C. Organization 
> ‘> PIC Hf. CODING SYSTEMS AND CODING 
fe PRACTICE 
2 A. Classification codes 

1. Alphabetic 


TOPIC IV. ELEMENTS OF DATA PROCES- 
SING SYSTEMS 


A. Input-Output 


2. Numeric B. Storage 
3. Alpha-naumeric eee 
a 4 Mnsienie C. Processing 


B. Machine language and communication D. Control 


4 codes 
1. Punched tape (5, 6, 7, 8 Shennel TOPIC V. TYPES OF COMPUTERS 
codes) A. Analog 


2. Punched card (80 col., 90 col.) 

3. Magnetic tape (5, 6, 7, 8 channel 
codes) C. General purpose 

4. Character recognition 


B. Digital 


D. Special purpose 
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TOPIC VI. NUMBER SYSTEMS TOPIC Vi. COMPUTER ADDRESS SYSTEM 
A. Binary A. Concept of address sysiem 
B. Octal EB, Types of systems 


® * 2. et 
a ie TOPIC IX. FUNDAMENTALS OF CODING 


D. Conversion of bases DIGITAL COMPUTERS 
TOPIC VI. COMPUTER WORDS AND poaob ye oMpur commen 
PRACTICE CODING B. Ariflumetic operations 
A. Data words C. Decision-making 
B. Instruction words D. Editing 


E. Locpos and indexing 


Texts and Other Teaching Materials 


From the following suggested texts and materials (or other equivalent commercially avaii- 
able materials), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 


Chapin, Ned. Programming Computers for Business Applications. New York: McGraw-Hill 
Book Co., Inc., 1961. 


Evans, G. W. and Perry, C. L. Programming and Coding for Automatic Digital Computers. 
New York: McGraw-Hill Book Co., Inc., 1961. 

Galler, Bernard A. The Language of Computers. New York: McGraw-Hill Book Co., Inc., 1962. 

Gotlieb, C. C. and Hume, J. N. P. High-speed Data Processing. New York: McGraw-Hill Book 
Co., Inc., 1958. 

Gregory, Robert H. and Van Horn, Richard L. Automatic Data-Processing Systems. 24 ed. 
Belmont, Calif.: Wadsworth Publishing Co., 1963. 

Hein, Leonard W. An Introduction to Electronic Data Processing for Business. Princeton, N. J.: 
D. Van Nostrand Co., 1961. 

Jeenel, Joachim. Programming for Digital Computers. New York: McGraw-Hill Book Co., Inc., 
1959. 

Johnson, Lloyd E.; Wadsworth, William E.; and Burger, John. Business Automation Fundamen- 
tals. San Francisco, Calif.: Automation Institute Pubiishing Co., 1961. 

Laurie, Edward J. Computers and How They Work. Cincinnati, Ohic. South-Western Publishing 
Co., 1963. 

McCormick, E. M. Digital Computer Primer. New York: McGraw-Hill Book Co., Inc., 1959. 

McC.-acken, D. D.; Weiss, H.; and Lee, T. Programming Business Computers. New York: John 
Wiley and Sons, Inc., 1959. 

Nathan, Robert and Hanes, Elizabeth. Computer Programming Handbook. Englewood Cliffs, 
N. J.: Prentice-Hall, Inc., 1862. 

Nelson, Oscar S. and Woods, Richard S. Accounting Systems and ata Processing. Cincinnati, 
Ohio: South-Western Publishing Co., 1961. 

Oakford, Robert V. Introduction to Electronic Data Processing Equipment. New York: McGraw- 
Hill Book Co., Inc., 1962. 

Sherman, Philip M. Programming and Coding Digital Computers. New York: John Wiley and 
Sons, Inc., 1962. 

Siegel, Paul. Understanding Digital Computers. New York: Johu Wiley and Sons, Inc., 1961. 


46 


Wanous, S. J. and Wanous, E. W. Automation Office Practice. Cincinnati, Caio: Seuth-Western 
Publishing Co., 1964. 
Teachers’ Manual. Office Practice Set. 
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Williams, Samuel B. Digital Computing Systems. New York. McGraw -Hill Book Co., Inc., 195%. 


in addition, references, equipment manuals, and irstruciienal aids are available from local 
representatives of mosi data processing equipraent manufacturers. The following exampies are 
appropriate for use with this unit. 


IBM Forra Number Trile 
F22.-6517 Tatrotuction to IBM Data Processing Systems 
€ F20-8093 Coding Methods 
7 322-6690 Binary Coded Decimal Code for 1401-1416-7040-7044 
ce A24-3067 1457-1466 System Operaters Relerence Manual 
BP A24-3068 Misc. Input/Output Instructions for 1464-1460 
Ps A24-3068 Tape Input/Ovtput lastructions 
pe A24-3079 Rise Storage Input/Output Instructions 
ane G24-1477 240% Date Flow 
A 522-6690 Siandard BCD Interchaage Code 
ya C24-1480 1401 Symbolic Programming System 
ee C24~2486 1461 Autocoder with 1321 Storage Drives 
ee 324-1434 Autoceder for the 1401 
aa F28-8653 COBOL 
fag C24-1464 FARGO 
pat 324-0215 Report Program Generator 
an C24-1494 3401 Systere Programmer's Guide 
bi F28-8074 FORTRAN 
ae Burroughs Corp. 
aA Form Number System Title or Description 
oe 200-20002-D B 200 Student Workbook—Sales Training 
aaa 200-21001-D B 206 Reference Manual 
oa 206-21066-D B 2006 Instruction List—Card 
a MSSG B 200 Revisions & Additions te B200 Reference Manual 
MSSG B 200 B200 Assembler-Compiler 
CHIDO B 250 Financial Programming Birts 
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INTRODUCTION TO COMPUTERS 


Bours Requived 


Siass: i hour daily Total: 30 hours 


Description 


This unit provides trainees, whose job functions will be closely involyed with computer 
operation, with greater in-depth «nowledge of the coraputer than was given in the orientatioa 
unit, ‘‘introuuction to Business Data Processing.’’ The teacher should treat certain tuvics in 
tris unit as ‘‘refresher’’ material. Other topics such as computer characteristics, functions, 
processiag, and prograraming snould be given greater atiention and emphasis. 


Tople Cutline 


¥. Computer Applications , 
&. Computer Characteristics 
i%. Components and Functions of a Computer System 
IV. Input-Output Media 
Y. Central Processing Unit 
VE. internal Processing 
Vit. Console and Inquiry 
Vii. Programming 


TOPIC f. COMPUTER APPLICATIONS C. Logic 
A. Commercial and financial D. Arithmetic 
B. Scientific E. Control 


C. Process control TOPIC IV. INPUT-OUTPUT MEDIA 


D. Numerical contrai A. Card devices 


RX. Planning and simulation B. Magnetic tape unit 
F. Communications C. Paper tape devices 

TOPIC H. COMPUTER CRARAC TERISTICS D. Magnetic character sensing 

A. Analog and digital E. Optical reader 

B. Seriai and parallel F. Printers 

C. Bugfered and unbuffered G. Random access devices 

D. Seguentiai and random H. Console 

E. Numeric and aiphanumeric 


F. Variable and fixed 


TOPIC V. CENTRAL PROCESSING UNIT 


A. Storage unit or memory 
1. Purpose 
2. Types of storage 
3. Data representation in storage 


B. Arithmetic 


TOPIC Ti. COMPONENTS AND FUNCTIONS 
OF A COMPUTER SYSTEM 


A. Input--Output 
B. Storage 
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C. Logic TOPIC Vil. PROGRAMMING 
D. Control A. Program preparation steps 


B. Inquiry function 


TOPIC VI. INTERNAL PROCESSING B. Types of instruction 
A. Loading the stored program C. Coding 
B. Accessing D. Flow charting and block diagraming 
C. Registers E. Number systems 
_D. Data flow F. Address systems 
G. Computer word format 
TOPIC VI. CONSOLE AND INQUIRY : 
H. Housekeeping 
A. Console function ; 
I. Running 
J. 


Error correction 


Texts and Other Teaching Materiais 


From the following suggested texts and materials (or other equivalent commercially avail- 
able material), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 


Bell, W. D. A Management Guide to Electronic Computers. New York: McGraw-Hill Book Co., 
Inc., 1957. 


Canning, Richard G. Electronic Data Processing for Business and Industry. New York: John 
Wiley and Sons, Inc., 1956. 


Chapin, Ned. An Introduction to Automatic Computers. Princeton, N. J.: D. Van Nostrand Co., 


1963. 

Fahnestock, James D. Computers and How They Work. New York: Ziff-Davis Publishing Co., 
1960. 

Gotlieb, C. C. and Hume, J. N. P. High-speed Data Processing. New York: McGraw-Hill Book 
Co., Inc., 1958. 

Grabbe Eugene M., ed. Automation in Business and Industry. New York: John Wiley and Sons, 
Inc., 1957. 


Irwin, Wayne C. Digital Computer Principles. Princeton, N. J.: D. Van Nostrand Co., 1961. 
Hein, Leonard W. An Introduction to Electronic Data Processing for Business. Princeton, N. J.: 
D. Van Nostrand Ce., 1961. 


Jeenel, Joachim. Programming for Digital Computers. New York: McGraw-Hill Book Co., Inc., 


1959. 
Johnson, Eldred A. Accounting Systems in Modern Business. New York: McGraw-Hill Book Co., 
Inc., 1959. 


Laurie, Edward J. Computers and How They Work. Cincinnati, Ohio: South-Western Publishing 
Co., 1963. 


Ledley, Robert S. Programming and Utilizing Digital Computers. New York: McGraw-Hill Book 
Co., Inc., 1962. 


Leeds, Herbert D. and Weinberg, Geraid M. Computer Programming Fundamentals. New York: 
McGraw-Hill Book Co., inc., 1961. 


Livesley, R. K. An Introduction to Automatic Digital Computers. New York: Cambridge Uni- 
versity Press, 1962. 


Martin, E. Wainright. Electronic Data Processing. Homewood, Ml.: Richard D. frwin, Inc., 1961. 
McCormick, ©. M. Digital Computer Primer. New York: McGraw-Hill Book Co., Inc., 1959. 
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McCracken, D. D.; Weiss, H.; and Lee, T. Programming Business Computers. New York: 
John Wiley and Sons, Inc., 1959. 

Murphy, John S. Basics of Digital Computers. New York: John F. -tider Publisher, Inc., 1958. 

Nett, Roger W. and Hetzler, Stanley A. An Introduction to Electric Data Processing. Glencoe, 
Ill.: Free Press, 1959. 

Oakford, Robert V. Introduction to Electronic Data Processing Equipment. New York: McGraw- 
Hill Book Co., Inc., 1962. 

Pieiffer, John. The Thinking Machine. Philadelphia: J. B. Lippincott Co., 1962. 

Postley, John A. Computers and People. New York: McGraw-Hill Book Co., Inc., 1960. 

Richards, R. K. Digital Computer Components and Circuits. Princeton, N. J.: D. Van Nostrand 
Co., 1957. 

Sherman, Philip M. Programming and Coding Digital Computers. New York: John Wiley and 
Sons; Inc., 1963. 

Siegel, Paul. Understanding Digital Computers. New York: John Wiley and Sons, Inc., 1961. 

Villiams, Samuel B. Digital Computing Systems. New York: McGraw-Hill Book Co., Inc., 1959. 


50 


¢ 
- 
Sone “se teubphnsraena eveceart woud stna/ sad Adon ace 2b ye2enutb ina tnt aan Ana 0 “bisa macarons alsabateeidead alan, Yeibanis idl 


Peyote tale tbat nas neue gee Sat 


ee Sh eehte 


Pr Eee Ee Te Le Ee eT eT ORC NT OR I Te ERR ten ne eee PERCENT CREE rit yt erin ev eee Toe am 


9D RETR FI I, TN LEE = Re PEPE SPI NS Ie Oe ee OIE LO I OY ON EEN EO ONE Ae WOE 1G Td VOTER LT GWA E OEE Be ITE NSO SOO CLOT Ca OGG EAT VE APONTE PEI gL ONLY Re OR ER ee aS 


SPECIALIZED OCCUPATION UNITS 


CODING CLERK 


Job Description D. O. T. No. 1-36.05 


Converts items of information obtained from reports and records to codes for processing 
on automatic machines, using predetermined coding system. Records codes onto form for sub- 
sequent transfer to punchcards. May be designated according to trade name of computer system. 


Prerequisites 


For Occupation 


Work situations involve repetitive activities performed according to set procedures. The 
coding clerk must work to established standards of accuracy in assigning codes. Since coding is 
performed according to a predetermined, standardized system, a preference for activities of a 
routine, concrete, organized nature is preferred. Clerical perception is required in converting 
data to codes, recognizing omissions, and correcting errors in data used. 


For Occupational Course of Study 


The occupational unit for this trainee is included under the General Office Education Units. 
Appropriate units for this trainee are listed below. 

The local instructor may check the trainee’s previously acquired abilities against the 
Standards of Achievement for the General Office Education Units in order to plan the curriculum 
for the trainee. 


Appropriate General Office Education Units Hours 
Business Mathematics I 30 
Business Mathematics If 30 
Elements of Fiscal Recordkeeping 60 
Language Skills 30 
Personal Development 30 
Business Principles and Organization I 30 
Introduction to Business Data Processing 60 
Classification and Coding 60 
Introduction to Computers 30 
Electro-Mechanical Accounting Machines 30 


STATISTICAL CLERK 


i 
| 
| 
[ 
$ 
f Job Description D. O. T. No. 1-36.01 
| ee 
Compiles regular and special reports for the use of management and as a basis for statis- 
| tical studies, using the regular bookkeeping and accounting records as a source of information. 
Makes up reports showing informaticn such as amount and type of material ordered, used, and 
rejected; volume and class of daily sales; number and kind of accumulative pending sales, and 
average working time and wage rate of company employees. May check material used as a source 


| 
| 
af 
og | | of information. May operate an adding machine and a calculating machine. 
| 
{| 
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Prerequisites 
For Occupation 


The statistical clerk works under specific instructions, carrying out set procedures and 
4 | . adhering to established standards of accuracy. The trainee should have a preference for activi-~- 
i 


ties of a routine, concrete, organized nature. 

Clerical perception is required to perceive pertinent detail in written and tabular material, 
| to proofread words and numbers, and to avoid perceptual errors in arithmetic computation. 
Form perception is needed to make visual discriminations and comparisons in graphic material. 
Good visual acuity is required for worxing with figures, tables, graphs, and written reports. 

# Numerical aptitude is required to perform arithmetic operations quickly and accurately. 
ag Verbal ability is required to understand instructions and to present information clearly. 
ae Since the statistical clerk may operate an adding machine or a calculating machine, motor 
| coordination and finger and manual dexterity are needed. 
| For Occupational Course of Study 
| The occupational unit for this trainee is included under the General Office Education Units. 
| Appropriate units for this trainee are listed below. 
The local instructor may check the trainee’s previously acquired abilities seater the 
a | Standards of Achievement for the General Office Education Units in order to plan the curriculum 
| for the trainee. 
Appropriate General Office Education Units Hours 
Business Mathematics I 30 
Business Mathematics II 30 
* Elements of Fiscal Recordkeeping 60 
> Payroll Records 30 
2 Language Skills 30 
Personal Development 30 
Business Principles and Organization I 30 
Business Principles and Organization II 30 
Office Calculators 30 
Introduction to Business Data Processing 60 
= Electro-Mechanical Accourting Machines 30 
. Elementary Descriptive Statistics 60 
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TAPE LIBRARIAN 


Job Description D. O. T. No. 1-20.04 


Maintains library of reels of magnetic or punched paper tape used for automatic data proc- 
essing purposes. Classifies and catalogs reels of tape in accordance with such factors as con- 
tent of data and type of routine. Assigns code conforming with standardized system. Prepares 
records for file reference. Stores reels according to classification and catalog designation. 
Issues reels and maintains charge-out records. Inspects returned reels to determine if tape 
needs replacing due to wear or damage. 


Prerequisites 
For Occupation 


The activities require performanc< according to specific procedures. Therefore, the tape 
librarian should have a preference for activities of a routine, concrete, organized nature. 

The work is light, requiring frequent lifting and placing reels of tape (20 pounds reel weight 
lifted occasionally). Reaching and handling are required to store, issue, and wind reels. 

Other requirements are verbal ability to deal with subject matter and clerical ability to 
perceive pertinent details involved in assigning catalog numbers and classifying reels of tape. 


For Occupational Course of Study 


As a prerequisite for entering the occupational course the trainee should have skills and 
knowledge equivalent to that gained from the General Office Education Units suggested as per- 
tinent to this occupation. 

The local instructor may check the trainee’s previously acquired abilities against the 
Standards of Achievement for the (2neral Office Education Units in order to plan the curriculum 
for the trainee. 


Appropriate General Office Education Units Hours 
Language Skills 30 
Business Communications 30 
Persona? Development 30 
Business Principles and Organization I 30 
Fundamentals of Typing 60 
Production Typing 60 
Introduction to Business Data Processing 60 
Electro-Mechanical Accounting Machines 30 


Specialized Occupation Unit which follows: 
Elementary Library Systems 60 
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ELEMENTARY LIBRARY SYSTEMS 


Hours Required 


Class: 1 hour daily, Laboratory: 1 hour daily Totai: 60 hours 


Description 


This unit serves to acquaint trainees with procedures and methods used in maintaining a 


tape library. Elementary systems for identification and control of stored materials are detailed. 


Each class of library materials is discussed in terms of the factors which affect its receipt, 
storage, and issue. Emphasis is on developing skill in originating and maintaining basic tape 


library records. 


Topic Outline 
- The Library in the Organization 


- Storing Tapes, Cards, and Materials 
- Record Systems 

. Classification Systems 

The Program Library 

- Simulation of Setting up a Library 


Ss<28n. 


TOPIC I. THE LIBRARY IN THE ORGAN- 
IZATION 


. Library services 


A 

B. The job of the librarian 

C. Advances in library technology 
D 


. Integrating the library with the 
total data processing system 


E. Data processing materials 
TOPIC II. FACTORS IN ORGANIZING STOR- 
AGE OF LIBRARY MATERIALS 


A. Size and types of storage space— 
racks, cabinets, containers 


B. Types of supplies needed—tapes, 
reels, etc. 


C. Receipt, storage, and issue of 
materials 
TOPIC HI. STORING TAPES, CARDS, AND 
MATERIALS 


A. Factors in handling magnetic tape 


. Factors in Organizing Storage of Library Materials 


1. Properties, size, data representa- 
tion 

2. Temperature and humidity condi- 
tions 

- Tape reconditioning 

. Cycling tapes in the library 

. Protective handling 

- Packing and shipping 

. Checking for damage 

. Cleaning 

- Testing 


Conan h & 


B. Punched paper tape 
C. Cards 
D. Other materials 


E. Practice in handling stored materials 


TOPIC IV. RECORD SYSTEMS 


A. Purpose of and need for accurate 
record systems 


B. Types of systems 
C. Record formats 


D. Records for file references 


a4 


i 
| 
; 
| 


E. Records for issue and receipt 2. Types of information needed on 


labels 
Pree te 3. External labels 
G. Practice in library clerical activity 4. Internal labels 


TOPIC V. CLASSIFICATION SYSTEMS F. Practice in classifying and labeling 


A. Purposes of classification TOPIC Vi. THE PROGRAM LIBRARY 


B. Classification systems A. Classification and control of materiais 
1. Program card decks 

2. Program master tapes 

3. Utility programs 

4. Subroutines 


C. Process of classification 
1. By content of data 
2. By type of routine 


D. Classification of varied types of 5. Control panels 
materials 6. Printer carriage control tapes 
& Magnetic tapes 
2. Punched paper tape TOPIC Vil. SIMULATION OF SETTING UP 
* Punched cards A LIBRARY 


4. Oth i 
er materials (Practice on all library activities) 


E. Labeling Magnetic tapes 
1. Label formats 


Texts and Other Teac Materials 


. From the following suggested texts and materials (or other equivalent commercially avail- 
. 4 able material), select trainee and teacher materials for use in this unit. Additional references 
, ¢ © are listed in Appendix B. 


o 


Gotlieb, C. C. and Hume, J. N. P. High-Speed Data Processing. New York: McGraw-Hill Book 
Co., Inc., 1958. 

McCracken, Daniel D. Digital Computer Programming. New York: John Wiley and Sons, Inc., 
1957. 

Nathan, Robert and Hanes, Elizabeth. Computer Programming Handbook. Englewood Cliffs, 
N. J.: Prentice-Hall, Inc., 1962. 

Randall, C. B.; Weimer, S. W.; and Greenfield, M. S. Systems and Procedures for Automated 
Accounting. Cincinnati, Ohio: South-Western Publishing Co., 1962. 


In addition, references, equipment manuals, and instructional aids are available from local 
representatives of most data processing equipment manufacturers. The following examples are 
appropriate for use with this unit. 


_ IBM Form Number Title 
F20-6088 Planniug for an IBM System 
¥F22-6517 Introduction to IBM System 
520-1715 Care and Handling of Magnetic Tape 
520-1598 Testing and Care of IBM Cards 
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Burroughs Corp. 


Form Number 


200-21005-D 


703 -20001-D 


20008-D 


200-21003-D 


. System 
B 200 


P 703 


B 200 


A 


Title or Description 


Magnetic Tape Sort Generator I—Preliminary 
Infor mation 

Amount and Account _.umber Encoder— 
Brochure 

Survey of Modern Programming Techniques— 
Reprint 

A Brief Description of Report Generator I 
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KEY -PUNCH OPERATOR 


Jok Description D. O. T. No. 1-25.62 


Records accounting and statistical data on tabulating cards by punching a set ies of boles 
1 the cards in a specified sequence, using a punch machine similar in operation and action to a 
typewriter. Places card on base of machine by hand or automaticaily by pressing a lever, and 
positions carriage for perforating operation. Following written information on records, punches 
corresponding numbers or symbols on tbe machine keyboard, thereby transcribing the written 
information into perforations on the tabulating cards. May operate a tabulating macbine, a sort- 
ing machine, or a verifying machine. 


Prerequisites 
For Occupation 


The worker must adhere to established standards of accuracy wben recording data. Good 
visual acuity is required to type data rapidly and continuously. 

Clerical perception is required to detect errors in recorded data. Recording of data on 
eards for machine tabulation requires an adjustment to a routine, concrete, organized type of 
activity. 


For Occupational Course of Study 

As a prerequisite for entering the occupational course the trainee should have skiils and 
knowledge equivalent tc that gained from the General Office Education Units suggested as per- 
tinent to this occupation. 

In order to learn key-punch operation, the trainee must have a typing speed of approximately 
40 wpm at the time of entry into the specialized course. Reaching, handling, motor coordination, 
and finger and manual dexterity are involved in operating the keyboard and inserting material 
into and removing material from the machine. 

The local instructor may check the trainee’s previously acquired abilities against the 
Standards of Achievement for the General Office Education Units in order to plan the curriculum 
for the trainee. 


Appropriate General Office Education Units Hours 
Language Skills 30 
Business Communications 30 
Personal Development 30 
Business Principles and Organization I 30 
Business Principles and Organization II 30 
Fundamentals of Typing 60 
Production Typing 60 
Office Calculators 30 
Introduction to Business Data Processing 60 
Electro-Mechanical Accounting Machines 30 
Specialized Occupation Unit which follows: 

Key-Punch Equipment Operation 60 
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KEY-PUNCH EQUIPMENT OPERATION 


; Hours Required 
a ae Class: 2 hours daily, Laboratory: 4 hours daily Total: 60 hours 


Description 


This unit is designed to familiarize trainees with the function and operation of key-punch 
and verifying machines. Emphasis on practice exercises is required te develop speed and 
accuracy in standard operating procedures to meet employable proficiency standards. 


Topic Outline 


I. The Unit Record 
Hl. Basic Key-Punch Machine Features and Functions 
iil. Operating Procedure Practice 
IV. Additional Features of the Key-Punch Machine 
V. Operating Procedure Practice—Entire Keyboard 
VI. Program Control Unit 
VII. Program Card and Programming 
Vii. Program Control Exercises 
IX. Verifying Procedures and Practice 


TOPIC I. THE UNIT RECORD I. Column indicator 


2 


A. Source document 3d. Pressure roll release lever 

B. Card format K. Program unit 

2 Cand code TOPIC Ill. OPERATING PROCEDURE PRAC- 
D. Card field TICE 

E. Control punches aA. Practice keyboard exercises 

TOPIC I. BASIC KEY-PUNCH MACHINE B. Simple feeding operations 


FEATURES AND FUNCTIONS TOPIC IV. ADDITIONAL FEATURES OF THE 
KEY~PUNCH MACHINE 


A. Main line switch 

B. Hopper A. Auxiliary duplication device 

C. Stacker B. Self-checking numbers device 

D. Punching Stations C. Alternate programming 

E. Keyboards D. Card insertion device 
; 1. Numeric E. Interspersed master card gang punch- 
: 2. Combination (Numeric-alphabetic) ; ing 

F. Feeding mechanism F. Card correction feature 


G. Reading station 
H. Backspace key 
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TOPIC V. OPERATING PROCEDURE PRAC- 
TICE—ENTIRE KEYBOARD 


Practice exercises using all key-punch 
sf features 
TOPIC VI. PROGRAM CONTROL UNIT 
A. Function of the program unit 
B. Program card codes 
TOPIC VH. PROGRAM CARD AND PRO- 
GRAMMING 
. Field definition 
- Numeric or alphabetic shift 
. futomatic shift 


. Duplication 


A 

B 

C 

D. Automatic skipping 
E 

F. Zero print 

G 


. Print suppression 


Texts and Other Teaching Materials 


TOPIC VIH. PROGRAM CONTROL, EXER- 
CISES 


Practice exercises using all program 
control elements 
TOPIC IX. VERIFYING PROCEDURES AND 
PRACTICE 
A. The nced for verifying 


B. Visual verification procedures —list- 
ing, printing, proofreading 

C. Visual verification practice 

D. Verifier features and functions 
1. Verifying station 
2. Keyboard 


3. Error light 
4. Operating procedures 


E. Practice in verifier use 


From the following suggested texts and materials (or other equivalent commercially avail- 
able materials), select trainee and teacher materials for use in this unit. Additional references 


are listed in Appendix B. 


McGill, Donald A. C. Punched Cards—Data Processing for Profit Improvement. New York: 


McGraw-Hill Book Co., Inc., 1962. 


Van Ness, Robert G. Principles of Punched Card Data Processing. Elmhurst, Hil.: The Business 


Press, 1963. 


oe tee eee 


evens a 


TABULATING MACHINE OPERATOR 


Job Description D. O. T. No. 1-25.64 


Operates a machine that automatically analyzes, makes calculations, and translates or 
divides information represented by holes punched in groups of tabulating cards, and prints the 
translated data on form sheets, reports, special cards, or accounting records. Sets or adjusts 
machine to add, subtract, multiply, and make other calculations. Places cards to be tabulated 
in feed magazine and starts machine. May file cards after they are tabulated. May sort punched 
cards, punch information on cards; or verify 7 unched cards. 


Prerequisites 
For Occupation 


The tabulating machine operator trainee should show a preference for working with mach- 
ines, processes, and techniques, and for activities that 2re routine and concrete. Motor coordi- 
nation and finger and manual dexterity are required to wire control panels and operate mach- 
ines, and use the typewriter. 

Other requirements are good vision and clerical perception for error detection in printing 
and format, and form perception for operating the machine and following wiring diagram details. 
Some mechanical ability is advantageous. 


For Occupational Course of Study 


As a prerequisite for entering the occupational course the trainee should have skills and 
knowledge equivalent to that gained from the General Office Education Units suggested as per- 
tinent to this occupation. 

The local instructor may check the trainee’s previously acquired abilities against the 
Standards of Achievement for the Generai Office Education Units in order to plan the curriculum 
for the trainee. 


Appropriate General Office Education Units Hours 
Business Mathematics I 30 
Business Mathematics H 30 
Elements of Fiscal Recordkeeping 69 
Payroll Records 30 
Language Skills 30 
Personal Development 30 
Business Principles and Organization I 30 
Business Principles and Organization II 30 
Office Calculators 30 
Introduction to Business Data Processing 60 
Electro-Mechanical Accounting Machines 30 


Specialized Occupation Units which follow: 


Tabulating Machine Operation 45 
Tabulating Machine Wiring 45 
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TABULATING MACHINE OPERATION 


Hours Required 
Class: 1 hour daily, Laboratory: 2 hours daily Total: 45 hours 


Description 


This unit is designed to acquaint trainees with the functions and features of tabulating ma- 
chines. Extensive practice in operating procedures is required to assure development of profic- 
iency. Since features vary in different models, it is essential that the instructor concentrate on 
those features common to most tabulating equipment and show or relate some of the differences 
which are found. 


Topic Outline 


I. Functions 
Il. Operating Features 
Ill. Tape-Controlled Carriage 
IV. Form control 
V. Operating Procedure Practice 


TOPIC I. FUNCTIONS B. Contro? tape 
A. Detail printing (listing) C. Form thickness adjustment 
B. Group printing D. Form stops 
C. Addition and subtraction E. Pressure release lever 
D. Accumulating F. Platen shift wheel 
E. Program control 


TOPIC IV. FORM CONTROL 


F. Summary punching A. Carriage skips 


TOPIC Il. OPERATING FEATURES B. Head control 
A. Control panel C. Form to form skipping 
B. Signal lights D. Overflow skipping 
C. Hopper E. Program skipping 
Pees TOPIC V. OPERATING PROCEDURE 
E. Print unit PRACTICE 
F. Reading stations A. Card handling 
G. Operating keys and switches B. Operating the machine 
H. Hammerlock levers C. Operating the carriage 
I. Hammersplit levers : D. Exercises in all machine functions 


(detail printing, etc.) 
TOPIC Il. TAPE CONTROLLED CARRIAGE 


A. Carriage controls 
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Texts and Other Teaching Materials 


From the following suggested text and material (or other equivalent commercially available 
7 material), select trainee and teacher materials for use in this unit. Additional references are 
i listed in Appendix B. 


Wancus, S. J. and Wanous, E. W. Automation Office Practice. Cincinnati, Ohio: South-Western 
Publishing Co., 1964. 
Teachers’ Manual. Office Practice set. 
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TABULATING MACHINE WIRING 


Hours Required 
Class: 1 hour daily, Laboratory: 2 hours daily Total: 45 hours 


a Description 


This unit serves to acquaint trainees with control panel wiring principles and procedures. 
Practice in wiring and in wiring control board replacement for the various applications is es- 
sential for the development of proficiency. 


Topic Outline 


I. Principles of Control Panel Wiring 
II. Wiring Fundamentals 
Iii. Wiring Practice 


TOPIC I. PRINCIPLES OF CONTROL PANEL B. Selection 
WIRING 1. Pilot selector 


A. Function of control panel 2. Co-selector 


B. Applications - Program control 
C. Report formats - Addition 
- Subtraction 
TOPIC II. WIRING FUNDAMENTALS 
. Storage units 
4 ee . Summary punching 


fly, 
.y 
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1. Normal printing 

2. Transfer printing 
3. Character emitting 
4. Zero printing 


TOPIC Il. WIRING PRACTICE 


Texts and Other Teaching Materials 


7: From the following suggested texts and materials (or other equivalent commercially avail- 
able material), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 


Data Processing Wiring Guide. Detroit Mich.: American Data Processing; Inc., 1962. 
Solmon, Lawrence J. IijM Machine Operation and Wiring. Belmont, Calif.: Wadsworth Publish- 
ing Co., 1962. 


A sufficient number of wiring panels should be provided so that certain phases of this course 
can be taught using the battery plan of instruction. 
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CONSOLE OPERATOR 


Job Description D. O. T. No. 1-25.17 


Monitors and controls an electronic computer that automatically processes data to solve 
mathematical, engineering, or technical problems or to maintain business records, by operating 
a central control unit known as a console. Studies program instruction sheet to determine 
equipment set-up and operating instructions. Mounts reels of tape in designated magnetic tape 
units which extract input data or record output data. Switches auxiliary equipment, such as 
automatic typewriter and peripheral machines into circuit, to close loop and effect feedback of 
data. Manipulates up to 100 or more control switches on console panel to start and operate elec- 
tronic computer that reads and processes data. Observes continuously as many as 200 lights on 
control panel and magnetic tape units and action of automatic typewriter to monitor system and 
determines point of equipment failure. Tears printed sheets from typewriter at designated 
points to be used for verification. Reports machine malfunctioning to supervisor. Manipulates 
controls in accordance with standard procedures to rearrange sequence of program steps in 
order to correct computational errors or to continue operations when individual units of system 
malfunction. Confers with technical personnel in event errors require change of instructions or 
senzence of operations. Rewinds and removes tape at completion of processing. Maintains 
operating records, such as machine performance and production reports. 


Prerequisites 
For Occupation 


Work activities require an adjustment to situations that are scientific and technical in na- 
ture, as well as to situations that are related to machines, processes, and techniques, and in- 
volve business contact with others. Work is routine, concrete, and organized when following 
program instructions. 

The console operator is required to make proper decisions under emergency conditions re- 
sulting from error situations. In such instances the worker is faced with alternatives of repeat- 
ing runs or salvaging all or part of faulty runs. The worker’s actions affect decisions as to costly 
down-time for maintenance. The console operator also makes decisions in terms of factual data 
contained in program instructions and on a judgmental basis when altering program instructions 
in emergency situations. Dealing with people in conference situations is sometimes involved in 
the work of the console operator. 

Clerical perception is needed to recognize pertinent details in program instructions, and to 
maintain accurate records of machine performance and production. 

Motor coordination, finger dexterity, and manual dexterity are needed to learn to mount 
reels of tape on spindies of magnetic tape units and manipulate switches controlling auxiliary 
equipment. 

Reaching and handling are involved in positioning reels. The work requires unrestricted use 
of hands and fingers to set any of 100 or more 2- to 5-position switches on the control panel or 
to manipulate appropriate output selector buttons and switches. 

Talking and hearing are invelved in exchanging information continuously concerning equip- 
ment characteristics and requirements. 

Color vision is involved in monitoring as many as 200 indicator lights which show normal 
machine functioning or error situations. 
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The work is considered light, requiring frequent lifting of reels of instruction or data tape 
(maximum reel of 20 pounds lifted occasionally) onto appropriate magnetic tape units. 


For Occupational Course of Study 


Certam aptitudes are required for successful training. Verbal ability is needed to compre- 
hend the meaning of programming instructions and machine logic as applied to a specific tech- 
nical or business problem, and to learn to present clearly suggestions and ideas to programmers 
and other technical personnel which may affect their decisions concerning techniques for solving 
a problem. 

As a prerequisite for entering the occupational course the trainee should have skills and 
knowledge equivalent to that gained from the General Office Education Units suggested as per- 
tinent to this occupation. 

The local instructor may check the trainee’s previously acquired abilities against the 
Standards of Achievement for the General Office Education Units in order to plan the curriculum 
for the trainee. 


Appropriate General Office Education Units Hours 
Business Mathematics I 30 
Business Mathematics II 30 
Elements of Fiscal Recordkeeping 60 
Language Skills 30 
Business Communications 30 
Persvaal Development 30 
Business Principles and Organization I 30 
Business Principles and Organization I 30 
Introduction to Business Data Processing 60 
Electro-Mechanical Accounting Machines 30 
Introduction to Computers 30 


Specialized Occupation Unit which follows: 


Control Console Operation 60 
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CONTROL CONSOLE OPERATION 


Hours Required 
Class: 3 hours daily, Laboratory: 3 hours daily Total: 60 hours 


Description 


The purpose of this unit is to train the individual in the fundamentals of console operation. 
Lecture on the basic aspects of operation will be supplemented by laboratory sessions familiar- 
izing the individual with specific equipment. Machine practice will proviee actual experience in 
set-up procedures, manipulation and use of console control, control of peripheral devices, and 
use of operating aids. 


Topic Outline 


I. The Control Console in the System 
Hi. Description and Use of the Control! Console Features 
Iii. Program Initiation and Operation 
IV. Programming and Coding 
V. Operating Aids and Procedures 
VI. Control Console Practice 


TOPIC ¥. THE CONTROL CONSOLE IN THE C. Memory accessing lights and keys 
SYSTEM 1. Memory display lights 
2. Memory entry keys 
TOPIC If. DESCRIPTION AND USE OF THE 3. Procedures for writing to and read~ 
CONTROL CONSOLE FEATURES ing from memory 
Since equipment and training will vary D. Console typewriter operation 


at each training location, the description 
of the specific console is left to the dis- 
cretion of the teacher. He should cover 
the location and function of: 


E. Special features 


TCPIC Hi. PROGRAM INITIATION AND 


OPERATION 
A. Lights, switches, and keys : Caer 
1. Pawar cnaee A. Program library organization 
. Power control lights and switches B. Loading programs from magnetic 
. Emergency lights aud switches tape, punch cards, paper tape, or 
. Start keys random access devices 


. Alarm control lights and keys 
. Peripheral equipment control 

lights and keys D. Error stop procedures 
7. Logic display 


Oo B & WH 


C. Automatic program loading routines 


E. Restart procedures 
B. Register control lights and keys 
1. Register, select, and reset control TOPIC IV. PROGRAMMING AND CODING 
2. Register display lights 
3. Register entry keys 
4. Instruction set-up and execution 
procedures 


A. Steps in program preparation 
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B. Programming fundamentals 
1. Number systems 
2. Word format 
3. Computer address systems 
4. Instructicn formats 
. Flow charting 


3 
C. Coding fundamentals 
1. Classification codes 
2. Machine language and communi- 
cation codes 
3. Coding sheet forms 


TOPIC V. OPERATING AIDS AND PRO- 


CEDURES 


A. Program testing 
1. Error stop information 
2. Debugging aids 


B. Operation run books 
1. Organization 
2. Contents 
3. Operating procedures 


C. Other operation records 
1. Machine logs 
2. External reel labels 
3. Schedules 


. Utility and assembly programs 
. Executive routing concept 


. Data library organization 


Q m4 8 & 


. Housekeeping procedures 
1. Documentation 
2. Tape handling and tape library 
procedures 
3. Storage of card decks, tapes, and 
other materials 
4. Neatness and organization 


H. Procedures for reporting machine 
malfunctioning 


hours should be closely integrated with 
the lecture material. When local condi- 
tions permit, the first 3 hours of each 
day should be devoted to lecture and the 
last 3 hours to console practice. Console 
exercise should be designed to provide 
practice related to the preceding lecture 
material. C asole practice should in- 
clude the following areas: 


A. Manipulation of all keys, switches, 
and lights 


- Data entry to memory 

. Data retrieval from memory 
-. Register setting 

. Register display 

. Program loading 


. Running of assembly and utility rou- 
tines 


H. Program running 
I. Error correction 


J. Use of run books, operating proce- 
dures and data library facilities 


K. Operation of related peripheral equip- 
ment (Magnetic tapes, card and paper- 
tape printer, console typewriter, on- 
line printer) 


Later practice sessions should build on the 
knowledge of basic procedures to develop 
sound judgment in new situations, ability to 
distinguish machine malfunction from data or 
program errors, knowledge of restart proce- 
dures, and practice in interpreting operating 
manuals independently to obtain information 
on procedures. 


TOPIC VI. CONTROL CONSOLE PRACTICE 


Sa Console practice, or laboratory sessions, 
= which account for 50 percent of the course 


Texts and Other Teaching Materials 


A variety oi useful reference manuals and teaching materials can be obtained from local 
representatives of data processing equipment manufacturers. 
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i RCA 301 Console Operator’s Manual and RCA 501 Console Operator’s Manual are available 
at ali RCA EDP Branch Sales Offices. 

A catalog on console operation texts is available for consultation at any IBM office, although 
they cannot be distributed generally. 
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SUPERVISOR, CLERICAL 


Job Description D. O. T. No.* 


Supervises a group of workers engaged chiefly in one general type of clerical function, as 
bookkeeping, typing, and filing: Determines procedures of work. Issues written and verbal 
orders or instructions. Assigns duties to workers and checks their work for exactness and 
neatness. Makes up composite reports based on individual reports of subordinates. Maintains 
harmony among workers. Adjusts errors and complaints. May perform essentially the same 
duties as the other workers, as a regularly assigned duty, or assist subordinates in performing 
only the more difficult and complicated duties. May keep time reports and other personnel 
recerds of quantity and quality of work perforined, and may employ, train, and discharge work- 
ers. Must be proficient in the particular type of clerical work in which he functions. Designated 
according to the group of workers he supervises, as chief cashier; filing supervisor; head 
bookkeeper. 


Prerequisites 
For Occupation 


The work of the clerical supervisor involves an ability to reason and make judgments. The 
work situation involves directing, controlling, and planning an entire activity, and directing the 
activities of others. 

Verbal ability is needed to understand and present information or ideas clearly. 

Clerical perception is required to perceive pertinent detail in verbal or tabular material— 
to observe differences in copy, to proofread words and numbers, and to avoid perceptual errors 
in arithmetic computation. 


For Occupational Course of Study 


The occupational units for this trainee are included under the General Office Education 
Units. Appropriate units for this trainee are listed below. 

The local instructor may check the trainee’s previously acquired abilities against the 
Standards of Achievement for the General Office Education Units in order to plan the curriculum 
for the trainee. 


Appropriate General Office Education Units Hours 
Business Mathematics I 30 
Business Mathematics ff 30 
Elements of Fiscal Recordkeeping 60 
Payroll Records 30 
Personal Development 30 
Business Communications 30 
Business Principles and Organization I 30 
Business Principles and Organization I 30 


*Classifications are made and code numbers are assigned according to the type of work 
supervised. 
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Appropriate General Office Education Units (cont'd) Hours 


Fundamentals of Typing 60 
Production Typing 60 
Office Calculators 10 
Introduction to Business Data Processing 60 
Electro-Mechanical Accounting Machines 30 
Elementary Descriptive Statistics 31) 
Principles of Supervision 30 
Psychology for Supervisors 30 
Ciassification and Coding 20 
Introduction to Computers 30 
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SUPERVISOR, MACHINE-RECORDS UNIT 


Job Description D. O. T. No. 1-25.67 


Supervises workers engaged in keeping records and tabulating reports, using punch cards 
and special office machines: Sets up machines for new operations. Directs care and cleaning of 
machines, sometimes making mechanical adjustments and minor repairs in an emergency. 
Performs other duties as described under Supervisor. May assist administrative officiais in 
planning new accounting methods and designing cards and forms for new clerical processes. 
May be designated according to trade name of machines used in office, as IBM supervisor. 


Prerequisites 
For Occupation 


The work of the machine-records unit supervisor involves an ability to reason and make 
judgments. The work situation involves directing, controlling, and planning an entire activity, 
and directing the activities of others. Ability to deal with people is important. 

Verbal ability is required to uinierstand instructions and to present information clearly. 
Numerical aptitude is required to perform arithmetic operations quickly and accurately. Good 
visual acuity is required for working with numbers and written material. 

Clerical perception is required to perceive pertinent detail in verbal or tabular material— 
to observe differences in copy, to proofread words and numbers, and to avoid perceptual errors 
in arithmetic computation. 

Mechanical aptitude is advantageous. Comprehension of data processing systems in detail 
is a vital need in making procedural explanations to subordinates on the job. 


For Occupational Course of Study 


As a prerequisite for entering the occupational course the trainee should have skills and 
knowledge equivalent to that gained from the General Office Education Units suggested as perti- 
nent for this occupation. 

The local instructor may check the trainee’s previously acquired abilities against the 
Standards of Achievement for the General Office Education Units in order to plan the curriculum 
for the trainee. 


Appropriate General Office Education Units Hours 
Business Mathematics I 30 
Business Mathematics I 30 
Elements of Fiscal Recordkeeping 60 
Business Communications 30 
Personal Development 30 
Business Principles and Organization I 30 
Business Principles and Organization I 30 
Office Calculators 10 
Introduction to Business Data Processing 60 
Electro-Mechanical Accounting Machines 30 
Elementary Descriptive Statistics 30 
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Appropriate General Office Education Units (cont'd) 


Principles of Supervision 
Psychology for Supervisors 
Classification and Coding 
Introduction to Computers 


Specialized Occupation Units which follow: 


Data Processing Mathematics 
Introduction to Programming 
Data Processing Systems 
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30 
20 
30 
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90 
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DATA PROCESSING MATHEMATICS 


Hours Required 
Class: 1 hour, 3 days/week, Laboratory: 1 hour, 2 days/week Total: 30 hours 


Description 


This unit provides trainees with a practical foundation in numerical concepts needed for 
understanding accounting and machine processes as related supervision of machine-records 
units. Desk calculators may be used. A background in basic mathematics is necessary for 
starting this course. 


Topic Outline 


I. Notation 
iI. Number Systems 
Ill. Number Systems with an Arbitrary Base 
IV. Basic Algebra 
V. Linear Equations 
VI. Fixed and Floating Point Numbers 
VII. Elements of Eoolean Aigebra 
VII. Methods of Numerical Computation 
IX. Use of the Computer for Numerical Computation 


TOPIC I. NOTATION TOPIC il. NUMBER SYSTEMS WITH AN 
A. Concepts of notation ARBITRARY BASE 
B. Arithmetic progression and series A. Binary 
B. Octal 


C. Subscripts 


D. Functional notations C. Conversion 


E. Exponents TOPIC IV. BASIC ALGEBRA 

F. Infinite sum A. Algebraic expressions 

G. Factorialis B. Algebraic fractions 
TOPIC I. NUMBER SYSTEMS comer erg 


A. Concepts of number systems D. Polynomiais 


B. Base 10 number systems TOPIC V. LINEAR EQUATIONS 

C. Rational numbers A. Equations with one unknown 

D. Irrational numbers B. Equations with more than one un- 
known 


E. Powers and roots 
F. Logarithms C. Determinants 


G. Properties of fractions 
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TOPIC VI. FIXED AND FLOATING POINT C. Machine implementation of arithmetic 


NUMBERS operations 
A. Fixed point D. Simplification of Boolean algebraic 
1. Sealing expressions 


2. Advantages 


B. Floating point TOPIC VII. METHODS OF NUMERICAL 


: COMPUTATION 
1. Mantissa 
2. Exponent A. Computation with powers of 10 
Roe ventngee B. Computation with logarithms 
TOPIC Vil. ELEMENTS OF BOOLEAN AL- C. Number systems with bases other 
GEBRA (Briefly, as needed) than 10 


A. Connectives TOPIC IX. USE OF THE COMPUTER FOR 


B. Truth tables NUMERICAL COMPUTATION 


Texts and Other Teaching Materials 


From the following suggested texts and materials (or other equivalent commercially avail- 


able material), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 


Adler, Irving. Thinking Machines: A Layman’s Introduction to Logic, Boolean Algebra, and 
Computers. New York: John Day Co., 1961. 
Apostle, H. G. A Survey of Basic Mathematics. Boston: Little, Brown, and Co., 1960. 


Ayres, W. L.; Fry, Cleota G.; and Jonah, H. F. S. General College Mathematics. 2d ed. New 
York: McGraw-Hill Book Co., Inc., 1960. 


Crowder, Norman A. The Arithmetic of Computers. Garden City, N. Y-: Doubleday and Co., 
1960. 
Helton, Floyd F. Introducing Mathematics. 2d ed. New York: John Wiley and Sons, Inc., 1958. 


Hohn, Franz E. Applied Boolean Algebra, An Elementary Introduction. New York: The Mac~ 
millan Co., 1960. 


Moore, J. T. Fundamental Principles of Mathematics. New York: Holt, Rinehart, and Winston, 
Inc., 1960. 

Oakford, Robert V. Introduction to Electronic Data Processing Equipment. New York: McGraw- 
Hill Book Co., Inc., 1962. 


Richards, R. K. Arithmetic Operations in Digital Computers. New York: D. Van Nostrand Co.;, 
Inc., 1955. 


Richardson, M. Fundamentals of Mathematics. New York: The Macmillan Co., 1958. 

Siegel, Paul. Understanding Digital Computers. New York: John Wiley and Sons, Inc., 1961. 

Stibitz, George R. and Larrivee, Jules A. Mathematics and Computers. New York: McGraw- 
Hill Book Co., 1957. 

Titchmarsh, E. C. Mathematics for the General Reader. Garden City, N. Y.: Doubleday Pub- 
lishing Co., 1959. 

Wade, Thomas L. and Taylor, Howard E. Fundamental Mathematics. 2d ed. New York: McGraw- 
Hill Book Co., Inc., 1961. 

Young, Frederick H. Digital Computers and Related Mathematics. Boston: Ginn and Co., 1961. 
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INTRODUCTION TO PROGRAMMING 


Hours Required 


Class: 1 hour daily, Laboratory: 1 hour daily 


Description 


Total: 30 hours 


This unit is designed to provide help in understanding the fundamentals of programming for 
the person who is involved in supervising the day-to-day application of business data processing 
problems using computers. While stressing fundamentals, the unit also introduces some higher 
level concepts with which trainees should be acquainted. 


Topic Outline 


. Review of Computer Fundamentals 
Programming Fundamentals : 
Coding Fundamentals 

Steps in Program Preparation 
Instructions to the Machine 

- Introduction to Symbolic Programming 
. Subroutines 

- Some Programming Systems 

Program Testing and Modification 


«RESs<28e- 


TOPIC I. REVIEW OF COMPUTER FUNDA- 
MENTALS 


A. Computer characteristics 


w 


Components and functions 


9 


Applications 


TOPIC fl. PROGRAMMING FUNDAMENTALS 


A. Number systems 
1. Decimal, binary, octal 
2. Arithmetic 
3. Conversion 


B. Word format 
1. Data words 
2. Instruction words 
3. Fixed and variable word lengths 


C. Computer address systems 
D. Flow charting 


E. Looping and address modification 


. Integrating Programming Fundamentals with Accounting Methods 


TOPIC If. CODING FUNDAMENTALS 


A. Classification codes 
1, Alphabetic 
2. Numeric 
3. Alpha-numeric 
4. Mnemonic 


B. Machine Language and communication 

codes 

1. Punched tape (5; 6, 7, 8 channel 
codes) 

2. Punched card (80 col; 90 col.) 

3. Magnetic tape (5, 6, 7, 8 channel 
codes) 

4. Character recognition 


C. Coding sheet forms 
TOPIC IV. STEPS IN PROGRAM PREPARA- 
TION 
A. Definition and analysis 


B. Elements of program design 


pi 


C. Coding C. Open subroutine 
D. Running D. Closed subroutine 


a 
Error correction TOPIC VIII. SOME PROGRAMMING SYS- 


TOPIC V. INSTRUCTIONS ‘TO THE MACH- fee 
INE A. Macro-instructional 
A. Instruction formats B. Assembling and compiling systems 
B. Input-output C. Utility 
C. Arithmetic D. High-level language 


pe aticed 
Logic control TOPIC IX. PROGRAM TESTING AND MODI- 


E. Error indicators FICATION 
F. Rearrangement of data A. The test deck 
B. Test results and duplication of errors 


TOPIC VI. INTRODUCTION TO SYMBOLIC 
PROGRAMMING C. Kinds of errors 
A. Use of symbolic labels D. Error correction 
Be Ope ration:stabements TOPIC X. INTEGRATING PROGRAMMING 
C. Address arithmetic FUNDAMENTALS WITH ACCOUNT- 


D. Assembly operation ING METHODS 


Practice zase studies 
TOPIC VH. SUBROUTINES 


A. The use of subroutines 


B. Library concept 


Texts and Other Teaching Materiels 


From the following suggested texts and materials (or other equivalent commercially avail- 
able material), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 


Chapin, Ned. Programming Computers for Business Applications. New York: McGraw-Hill Book 
Co., Inc., 1961. 

Evans, G. W. and Perry, C. L. Programming and Coding for Automatic Digital Computers. New 
York: McGraw-Hill Book Co., Inc., 1961. 

Fahnestock, James D. Computers and How They Work. New York: Ziff-Davis Publishing Co., 
1960. 

Galler, Bernard A. The Language of Computers. New York: McGraw-Hill Book Co., Inc., 1962. 

Gotlieb, C. C. and Hume, J. N. P. High-speed Data Processing. New York: McGraw-Hill Book 
Co., Inc., 1958. 

Gregory, Robert H. and Van Horn, Richard L. Automatic Data-Processing Systems. 2d ed. 
Belmont, Calif.: Wadsworth Publishing Co., 1963. 

Hein, Leonard W. An Introduction to Electronic Data Processing for Business. Princeton, N. J.: 
D. Van Nostrand Co., 1961. 

Irwin, Wayne C. Digital Computer Principles. Princeton, N. J.: D. Van Nostrand Co., 1961. 
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Jeenel, Joachim. Programming for Digital Computers. New York: McGraw-Hill Book Co., Inc., 
1959. 

Laurie, Edward J. Computers and How They Work. Cincinnati, Ohio: South-Western Publishing 
Co., 1963. 

Ledley, Robert S. Programming and Utilizing Digital Computers. New York: McGraw-Hill Book 
Co., Inc., 1962. 

Leeds, Herbert D. and Weinberg, Gerald M. Computer Programming Fundamentals. New York: 
McGraw-Hill Book Co., Inc., 1961. 

Livesley, R. K. An Introduction to Automatic Digital Computers. New York: Cambridge Uni- 
versity Press, 1962 

McCormick, E. M. Digital Computer Primer. New York: McGraw-Hill Book Co., Inc., 1959. 

McCracken, D. D.; Weiss, H.; and Lee, T. Programming Business Computers. New York: 
John Wiley and Sons, Inc., 1959. 

Murphy, John S. Basics of Digital Computers. New York: John F. Rider Publisher, Inc., 1958. 

Nathan, Robert and Hanes, Elizabeth. Computer Programming Handbook. Englewood Cliffs, 
N. J.: Prentice-Hall, Inc., 1962. 

Nelson, Oscar S. and Woods, Richard S. Accounting Systems and Data Processing. Cincinnati, 
Ohio: South-Western Publishing Co., 1961. 

Oakford, Robert V. Introduction to Electronic Data Processing Equipment. New York: McGraw- 
Hill Book Co., Inc., 1962. 

Postley, John A. Computers and People. New York: McGraw-Hill Book Co., Inc., 1960. 

Richards, R. K. Arithmetic Operations in Digital Computers. New York: D. Van Nostrand Co., 
Inc., 1955. 

» Digital Computer Components and Circuits. Princeton, N. J.: D. Van Nostrand Co., 

1957. 

Sherman, Philip M. Programming and Coding Digital Computers. New York: John Wiley and 
Sons, Inc., 1963. 

Siegel, Paul. Understanding Digital Computers. New York: John Wiley and Sons, Inc., 1961. 

Stibitz, George R. and Larrivee, Jules A. Mathematics and Computers. New York: McGraw- 
Hill Book Co., 1956. 

Williams, Samuel B. Digital Computing Systems. New York: McGraw-Hill Book Co., Inc., 1959. 
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DATA PROCESSING SYSTEMS 


Hours Required 


Class: 1 hour daily, Laboratory: 2 hours daily 


Description 


Total: 90 hours 


This unit is designed to provide the supervisory trainee with an understanding of concepts 
and procedures in business data processing systems. Applications for asic business accounting 
operations should be given in detail, and case studies used to illustrate the different applications. 


Topic Outline 


I. Brief Review of Data Processing 
Il. Systems Concepts in Business 


- Charts, Forms, and Records 
. Accounts Receivable Applications 


V. Accounts Payable Applications 


. Payroll Applications 
. Inventory Control Applications 


TOPIC I. BRIEF REVIEW OF DATA PROC- 


A. 
B. 


C. 


D. 


ESSING 
Importance and use of data 


Evolution and growth of data proces- 
sing 


Specific applications of husiness data 
processing 


Basic data processing cycle 


TOPIC Wf. SYSTEMS CONCEPTS IN BUSI- 


Ho Oo oO Ww YP 


NESS 


. The systems approach 

. Types of systems 

. Parts of a system 

. The business as a system 


. Systems survey, design, and imple- 


mentation 


TOPIC fil. CHARTS, FORMS, AND RECORDS 


A. 


Types of systems charts 
1. Organization charts 
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2. Work and schedule charts 
3. Statistical tables and graphical 
charts 


. Flow charts 


1. Types 
2. Applications 


. Record and report layouts 


. Specifications for magnetic encoded 


checks 


. Forms design requirements 


1. Elements of a form 

2. Forms numbering and classifica- 
tion systems 

3. Steps in forms design 

4. Specification writing 


TOPIC IV. ACCOUNTS RECEIVABLE AP- 


A. 


PLICATIONS 


Objectives and importance of accounts 
receivable 


. Making entries—effects on general 


ledger, journal, and sales records 


- Controls 


3 


- 


K. 
L. 


TOPIC 
A. 


- Handling methods 


1. Open item 
2. Balance forward 


. Applications for electromechanical 


data processing machines 
1. Open item 
2. Balance forward 


‘ Applications for computing machines 


1. Open item 
2. Balance forward 


. Case studies 


V. ACCOUNTS PAYABLE APPLICA. 
TIONS 


. Objectives and importance of accounts 


payable 


. Functions of accounts payable depart- 


ment 


. Effect on general ledger and journal 


. Establishing liability accounts 


1. Purchases requisition 
2. Purchasing department functions 
3. Purchase order preparation 


. Validating liability accounts 


1. Internal expenses 
2. Outside charges 
3. Receiving reports 
4. Debit memos 


. Posting liabilities 


1. Ledgers and journais 
2. Discounts 


. Writing checks 


Applying distributions 
1. Allocating expenses 
2. Analyzing records 


. Accounting controls 


. Applications for electromechanical 


data processing machines 
Applicatio. for computing machines 


Case stud. us 


VI. PAYROLL APPLICATIONS 


Objectives and importance of payroll 
applications 
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. Organization for payroll control 


. Effects on balance sheets and income 


state ments 


. Payroll source data 


. Attendance documents 
. Production documents 
. Deduction documents 
. Computative data 

. Classification data 

. Identification data 
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Controls 


F. Types of payroll 


Q 


Oo 2B rR ws we 


1. Hourly 
2. Salary 
3. Incentive 


. Payroll calculation (practice exer- 


cises) 


. Overtime 
. Tax and deduction computation 
. Payroll register 


. Checks and earnings statements 


Tax reports 


. Payroll cost analysis and distribution 
. Procedure study requirements 


. Applications for electromechanical 


data processing machines 


. Applications for computing machines 


. Case studies 


TOPIC VII. INVENTORY CONTROL APPLI- 


A. 


B 


* 


CATIONS 


Objectives and importance «f inven- 
tory control 


Organization for inventory control 
1. Establishing controls 
2. Procedural approaches 


Applications for electromechanical 
data processing machines 


. Applications for computing machines 


. Case Studies 
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Texts and Other Teaching Materiais 


From the following suggested texts and materials (or other equivalent commercially avail- 
able material), select trainee and teacher materials for use in this unit. Additional references 
are listed in Appendix B. 


Bell, W. D. A Management Guide to Electronic Computers. New York: McGraw-Hill Book Co., 
Inc., 1957. 

Canning, Richard G. Electronic Data Processing for Business and Industry. New York: John 
“Yiley and Sons, Inc., 1956. 

» Installing Electronic Data Processing Systems. New York: John Wiley and Sons, Inc.; 

1956. 

Chapin, Ned. An Introduction to Automatic Computers. Princeton, N. J.: D. Van Nostrand Co., 
1957. 

» Programming Computers for Business Applications. New York: McGraw-Hill Book 

Co., Inc., 1961. 

Churchman, C. W.; Ackoff, R. L.; and Arnoff, E. L. Introduction to Operations Research. New 
York: John Wiley and Sons, Inc.; 1957. 

Gregory, Robert H. and Van Horn: Richard L. Automatic Data-Processing Systems. Belmont, 
Calif.: Wadsworth Publishing Co., 1960. 

Hein, Leonard W. An Introduction to Electronic Data Processing for Business. Princeton, N. J.: 
D. Van Nostrand Co., 1961. 

Irwin, Wayne C. Digital Computer Principles. Princeton, N. J.: D. Van Nostrand Co., 1961. 

Johnson, Eldred A. Accounting Systems in Modern Business. New York: McGraw-Hill Book Co., 
Inc., 1959. 

Kometsky, G. and Kirchner, P. Electronic Computers and Management Control. New York: 
McGraw -Hill Book Co., Inc., 1956. 

Laden, H. N. and Gildersleeve, J. R. System Design for Computer Applications. New York: 
John Wiley and Sons; Inc., 1963. 

Laurie, Edward J. Computers and How They Work. Cincinnati, Chio: South-Western Publishing 
Co., 1963. 

Levin, Howard S. Office Work and Automation. New York: John Wiley and Sons; Inc., 1956. 

Martin, E. Wainright. Electronic Data Processing. Homewood, Ill. Richard D. Irwin, Inc., 1961. 

McCracken, D. D.; Weiss, H.; and Lee, T. Programming Business Computers. New York: John 
Wiley and Sons, Inc., 1959. 


McGill, Donald A. C. Punched Cards Data Processing for Profit Improvement. New York: 
McGraw -Hill Book Co., Inc., 1962. 


Nelson, Oscar S. and Woods, Richard S. Accounting Systems and Data Processing. Cincinnati, 
Ohio: South-Western Publishing Co., 1961. 

Neuschel, Richard F. Management by System. 2d ed. New York: McGraw-Hill Book Co., Inc., 
1960. 

Optner, Stanford L. Systems Analysis for Business Management. Englewood Cliffs, N. J.: 
Prentice-Hall, Inc., 1960. 

Randall, C. B.; Weimer, S. W.; and Greenfield, M. S. Systems and Procedures for Automated 
Accounting. Cincinnati, Ohio: South-Western Publishing Co., 1962. 

Laboratory Problems, Cards and Forms Design Kit, Teachers’ Manual. 

Wanous, S. J. and Wanous, E. W. Automation Office Practice. Cincinnati, Ohio: South-Western 

Publishing Co., 1964. 
'  eachers’ Manual. Office Practice Set. 
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APPENDIX A—SUGGESTED STANDARDS OF ACHIEVEMENT 


Acceptable vocational competencies in a job classification will vary according to local 
labor and employer standards. The following suggested standards reflect professional opinion 
concerning generally accepted achievement levels in the subject areas. 


standards of performance are divided into two areas: those subjects in which objective 
skill measurement is fairly well standardized, and tnose subjects in which reliance must be 
placed on the teacher’s business knowledge and previous teaching experience. These latter sub- 
jects are primarily concerned with acquisition of knowledge, development of attitudes, and dem- 
onstration of acceptable behavior. 


The suggested standards should not be considered rigidly minimal. Rather, they should be 
looked upon as guides in evaluating traineé achievements and class goals. 


Evaluation of each trainee by the teacher should include the use of selected class tests, 
workbook grading, and final tests. In addition, the teacher should note trainee interest, contri- 
butions, and motivation. 


GENERAL OFFICE EDUCATION UNITS 


BUSINESS MATHEMATICS I 


Accurately (95% or better) perform caiculations of percentages, averages, measurements, and 
simple money statements involving proficiency in conversion and use of fractions and decimals 


BUSINESS MATHEMATICS If 


a. Accurate (95% or better) calculation of simple payrolls, discounts and prices, interest rates, 
and interest yields 

b. Accurate (95% or better) calculation of deferred payments and charges, discount and dis~ 
count rates on notes and drafts 

c. Knowledge of the simpler types of insurance and tax computations 


ELEMENTS OF FISCAL RECORDKEEPING 


a. Knowledge of basic bookkeeping, including simple entries in double entry system 
b. Knowledge of the nature and application of common business records 

c. Average degree of proficiency in completion of common and simple records 

d. Demonstrated ability to handle cash transactions accurately (no errors) 

e. Knowledge of double-entry bookkeeping. Simple journal and ledger entries 

f. Knowledge of source records required for posting 
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PAYROLL RECORDS 


a. Understand payroll accounting procedures 
b. Compute payroll deductions and make required reports 
c. Make accurate payroll calculation from source data (100% accuracy) 


LANGUAGE SKILLS 


a. Correct spelling of the more commonly used business English words 

b. Know meaning, use, and spelling of general business terms and most frequently used data 
processing terms 

c. Knowledge of rules of punctuation, capitalization, and abbreviations 

d. Ability to construct sentences and use phrases and clauses correctly 

e. Test level of achievement. Course unit content knowledge (approximately 90%) 


BUSINESS COMMUNICATIONS 


a. Knowledge and understanding of the fundamental principles of effective communication 
b. Adequate mastery of the mechanics of English 

c. Preparation of simple letters from rough notes 

d. Handling of appointments, schedules, and acknowledgments 

e. Use of source material for information 

f.. Ability to compose letters and reports 


PERSONAL DEVELOPMENT 


a. Knowledge of basic office customs 
b. Acceptable appearance and clear, distinct speech 
c. Demonstration of good personal habits and application of common sense to routine office 
work 
d. Understanding of self—personality, motives, emotions—and demonstrated willingness to 
strive for self-improvement 
. Ability to adjust to group work situations: human relations, teamwork 


. Ability to work independently, organize work, and recognize superior-subordinate relation- 
ships 
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BUSINESS PRinCIPLES AND ORGANIZATION I 


Knowledge of fundamentals of course unit in regard to types of business organizations and man- 
agerial structure and functions (85 to 90% grades on tests of factual material in course content) 


BUSINESS PRINCIPLES AND ORGANIZATION If 


a. Knowledge of basic techniques and importance of management of finance, personnel, and pro- 
duction 


b. Basic understanding of simpler business and government relationships 
c. Appreciation of personal relationships in office of superiors, subordinates, and co-workers 
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FUNDAMENTALS OF TYPING 


a. Keyboard mastery; undersianding cf priaciples and techniques of touch typing 
b. Concept of neatness and attractivenesze of typwritten product; knowledge of how to proofread 
NA copy and correct errors 

c. Ability to make applications of typing skill to basic letter forms, simple tabulations, simple 
manuscript typing, simple office forms 

d. Clean typewriters; change ribbons 

e. Type straight copy, average difficulty, 3 minutes—approximately 35 to 50 wpm (gross)—3 
errors or fewer 


PRODUCTION TYPING 


a. Keyboard mastery, including number and symbol keys, and correct operatiun of service 
parts 
b. Knowledge, skill, and judgment to produce neat, attractive typewritten ‘‘jobs’’ of some com- 
plexity with a minimum of direction and with a sense of responsibility for the correctness of 
the items from all standpoints 
c. Ability to produce mailable business letters of approximately 120 words in 5 minutes; manu- 
script copy, double-spaced, with headings, from plain copy, 200 words in 10 minutes; tabulated 
material, 4 columns, with headings, from plain copy (10 items per column) in 5 minutes 
d. Knowledge of typing common business documents, including fill-in typing on printed forms 
e. Ability to type “‘masters’’ for reproduction 
a f. Appropriate care of the machine: cleaning, changing ribbon, etc. 
g. Type straight copy, average difficulty, 5 minutes—approximately 45 wpm or more (gross)—3 
, errors or fewer 


F ‘F 
OFFICE CALCULATORS 


a. Tabvlation of 50 handwritten checks in 1 minute or less; No errors 

b. Listing from columnar figures 80-to 160-keys-per-minute rate 

c. Knowledge and use of reciprocal tables with full-key adding machine 

d. Identify basic calculators and know uses in clerical activities 

e. Proficiency in touch system with 10-key and full-key adding machines as per (a) and (b) 
. Ability to add, multiply, subtract, and divide on adding machines and calculators 
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INTRODUCTION TO BUSINESS DATA PROCESSING 


a. Knowledge of special vocabulary of data processing 

b. Understanding of what data processing is and of its importance to business 

c. Understanding of the steps in a data processing cycle 

d. Basic knowledge of functions of data processing equipment 

e. Knowledge of the functions of a data processing department and of peripheral data processing 
occupations 


ELECTRO-MECHANICAL ACCOUNTING MACHINES 


a> a. Knowledge of basic functions, features, and operating procedures of each piece of equipment 
‘<y b. Knowledge of basic housekeeping procedures for each piece of equipment 
c. Theoretical understanding of the accounting applications of electro-mechanical accounting 
machines 
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ELEMENTARY DESCRIPTIVE STATISTICS 
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. Understanding of elementary statistics and its uses 

. Knowledge of statistical measurement 

. Knowledge of graphical presentation 

. Understanding of basic sampling concepts 

. Ability to organize and interpret statistical data 

. Knowledge of the use of statistics as a means of communicating business information 


PRINCIPLES OF SUPERVISION 


a. Unc 2rstanding of management functions 
b. 
c 
d 


Understanding of the nature of supervisory responsibilities 


. Knowledge of effective use of authority 
. Knowledge of performance evaluation techniques 


PSYCHOLOGY FOR SUPERVISORS 


Basic understanding of human relations, morale and productivity as affected by work climate 


CLASSIFICATION AND CODING 


aon 


Knowledge of various coding systems 


. Ability to read flow charts 
. High degree of skill in coding 
. Knowledge of various machines and systems which can be used in handling data processing 


problems, and of how to communicate with these machines through various coding systems 


INTRODUCTION TO COMPUTERS 


20: 6 #& 
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Knowledge of electronic data processing vocabulary 
Understanding of the general principles of a computer system 
Knowledge of computer elements and their purposes 

Basic knowledge of programming fundamentals 


SPECIALIZED CCCUPATION UNITS 


ELEMENTARY LIBRARY SYSTEMS 


. Understanding of the organization and function of a data processing library 
. Knowledge of basic recordkeeping systems 

. Knowledge of the classification of data processing materials 

. Knowledge of handling and preservation of data processing materials 

. Knowledge of receipt, storage, and issue procedures 


4 
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KEY-PUNCH EQUIPMENT OPERATION 


a. Knowledge of all operative parts of the key-punch machine 
b. Ability to prepare program cards 
. 4 4 c. Ability to produce a minimum of 5000 correct key strokes per hour 


TABULATING MACHINE OPERATION 


a. Mastery of all operating features of the machine 

b. Competency in all machine functions 

c. Ability to list all steps in the flow of data from the raw source to report with a complete 
description of the activity performed at each step 


TABULATING MACHINE WIRING 


Ability to apply control panel wiring principles and procedures pertaining to all functions of 
tabulating machines 


CONTROL CONSOLE OPERATION 


a. Display full knowledge of proper tape and card handling and housekeeping procedures 
b. Recognize and use the records of a tape library 
ce. Understand data flow through machine register operation and basic programming concepts 
and instructions 
Ae d. Display thorough understanding of run manual and operating records maintenance 
=) \, e. Identify the features of a control console and perform basic practice exercises accurately, 
e: displaying knowledge of programming runs and tests and error correction 
f. Using a run book, sei up and monitor the processing of a programming application without 
supervision 
g. Demonstrate understanding of utility and assembly routines, and be able to use their respec- 
tive operation manuals correctly and independently 
h. Identify any unusual console conditions selected by the instructor and take appropriate actions 


DATA PROCESSING MATHEMATICS 


a. High degree of understanding of number systems 

b. Ability to handle various basic mathematical computations necessary for understanding and 
using data processing equipment 

c. Ability to understand application of these numerical concepts to computer programming 
problems 


INTRODUCTION TO PROGRAMMING 


a. Knowledge of computer fundamentals 
b. Basic understanding of programming techniques for business applications 
c. Knowledge of flow charting 
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DATA PROCESSING SYSTEMS 


| 
| 
} a. Understanding of the function of data processing systems in ‘business 
| b. Basic understanding of data processing equipment 
| | c. Knowledge of charts and for™s used in business data processing 
if d. Knowledge of business systems, procedures, and desired outputs 
| 
: 
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2 | APPENDIX B—TYPICAL MATERIALS FOR INSTRUCTIONAL PURPOSES 


SAMPLE SUGGESTED LESSON PLAN 


A good unit of instruction provides various kinds of learning activities that should be coor- 
dinated with each other for maximum effect, and an effective teacher’s guide can aid in such 
coordination. Among helpful learning activities are demonstrations, lectures, directed study, 
supervised practice, and examinations. Many approaches are thus made to the problems in 
the unit, and the trainee takes a basic step in learning as he solves problems through these 
approaches. A typical teacher’s guide may suggest topics for presentation by using various 
teaching techniques—lecture, audiovisual presentation, individual or group activities or dis- 
cussion, formal or informal review, and oral or written examination. Each separate activity 
should contribute its part to the mastery of the content of the unit. 


The sample suggested lesson plan of a teacher’s guide presented here is illustrative of 
suggested methods of unitizing material for class presentation under the appropriate subtopic 
or topic of a typical course outline. The indi idual teacher may expand or contract the detail 
contained in his own personal guide as his particular experience dictates. Rigorous adherence 
to the format is neither recommended nor intended. It is a helpful instructional aid when new 
or infrequently occurring subject content is to be presented. 


ci 


CODING AND CLASSIFICATION 


Lesson X—Flow Charts, Part I, ‘Types of Charts’’ 
Review: & minutes 
Lecture and demonstration: 35 minutes 
Discussion and preview: 10 minutes 
Materials: Coding sheets, Exampie flow charts, flow chart symbol sheets 


Topic Outline 


I. Review of preceding lesson F. Elements of a flow chart 
A. Codes G. The flow charting process 
B. Coding sheet forms H. How the coder uses flow charts 
C. Cover any material not covered in 
prior session plan If. Types of flow charts 
A. Process 
Il. Flow chart fundamentals 1. Uses 
A. The flow chart defined 2. Examples 
B. Uses of flow charts a. Block diagrams: inventory 
C. Flow charts in manual systems application 
ae > D. Flow charts in automatic data proc- b. Flow charts using symbols: 
: b essing systems payroll application 
E. The flow chart as a means of com- B. Detail 
munication 1. Uses 
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B. Detail (cont’d) V. Discussion and questions 
2. Examples 


a. Block diagrams: Social Security VI. Preview of next Iession: Flew Charts, 
computation Part If, ‘Symbols and Organization’’ 
b. Flow charts using symbois: pay- 
roll application Reading assignment for Lesson Xi: Hein, 
C. Relationship of detail charting to proc- An Introduction to Electronic Data Proc- 
ess charting essing for Business, pages 110 to 129. 
IV. Examples of flow charts and flow chart 
development 
References 


Gregory, Robert H. and Van Horn, Richard L. Automatic Data Processing Systems. (Belmont, 
Calif.: Wadsworth Publishing Co., Inc., 1960. p. 463-499. 


Hein, Leonard W. An Introduction to Electronic Data Processing for Business, Princeton, N.J.: 
D. Van Nostrand Co., 1961. p. 90-110. 


Leeds, Herbert D. and Weinberg, Gerald M. Computer Programming Fundamentals. New York: 
McGraw-Hill Book Co., Inc., 1961. p. 69-99. 


McCracken, Daniel D.; Weiss, H.; and Lee, T. Programming Business Computers. New York: 
John Wiley and Sons, Inc. 1959. p. 26-43. 


INSTRUCTIONAL MATERIALS 


The following instructional materials have not been previously listed in the course units. 
They are included here to assist the teacher in finding appropriate and useful supplementary 
materials. Although this list is by no means exhaustive, it will serve as a convenient initial 
source of many helpful materials. 


For the further convenience of the teacher who may wish to find materials appropriate to 
a particular subject area quickly, many of the items have been assigned codes which indicate 
the subject area(s) for which any particular item appears most appropriate. The codes do not 
specificially refer to titles of units as they appear in the curricula. 


Code Subject Area 

A Accounting and Recordkeeping 

BDP Business Data Processing 

BP&O Business Principles and Organization 
C Computers 

co Console Operation 

C&P Coding and Programming 

CTO Card-Tape Converter Operation 

DPS Data Processing Systems 

E English 
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Subject ‘rea 


Electro-Mechanical Accounting Machines 

High-Speed Printer 

Instructor’s reference (advanced texts, additional source lists, 
and similar materials) 

Key Punch Operation 

Mathematics and Statistics 

Machine Tabulating 

Office Calculators 

Principles of Supervision 

Personal Development 

Psychology for Supervisors 

Tape Library 

Typing 

Wiring 


NOTE: The addresses of publishers, producers, and additional sources of materials may be 
found in APPENDIX C. 


( OC, A, M&S ) 


( M&S ) 


( Os, I ) 


F4-710 O+ 64-7 


TEXTS AND REFERENCES 


Agnew, P.L. Machine Office Practice. Cincinnati, Ohio: South-Western 
Publishing Co., 1959. 


Allendoerfer, C.B. and Oakley, C.O. Principles of Mathematics. New 
York: McGraw-Hill Book Co., Inc., 1955. 


Alt, Franz L. and Rulunoff, M., eds. Advances in Computers, 4 vols. New 
York: Academic Press, 1960-63. 


Archer, Fred C.; Brecker, Raymond F.; and Frakes, John C. General 
Office Practice, 2d ed. New York: McGraw-Hill Book Co., Inc., 1963. 


Aurner, Robert R. and Burtness, Paul S. Effective English for Business, 
5th ed. Cincinnati, Ohio: South-Western Publishing Co., 1962. Study 
Projects (Workbook); Tests 1-3 and Final Examination, Teacher’s 
Manual. 


Bartee, Thomas C. Digital Computer Fundamentals. New York: McGraw- 
Hill Book Co., Inc., 1960. , 


; Lebow, Irwin; and Reed, Irving S. Theory and Design of Digital 


Machines. New York: McGraw-Hill Book Co., Inc., 1962. 


Bellows, R. Psychology of Personnel in Business and Industry, 3d ed. 
Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1961. 


Bendixen, E.T. and Ricksen, H.B. Production Typing, 2d ed. Cincinnati, 
Ohio: South-Western Publishing Co., 1958. Laboratory Material; 


Instructor’s Manual. 
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( BDP, BP&O ) 


( Os ) 
( I ) 
( A ) 
( I ) 
( PS ) 


( I, C&P ) 


( I ) 
( I ) 
( A ) 
( I ) 


( M&S ) 


( 1, M&S ) 


Bethel, Lawrence L.; Atwater, F ranklin 8.; Smith, George H.E.; and 


Stackman, Harvey A., Jr. Industrial Organization and Management. 
New York: McGraw-Hill Book Co., Inc., 1962. 


Bittel, L.R. What Every Supervisor Should Know. New York: McGraw- 
Hill Book Co., Inc., 1953. 


Bowman, Edward H. and Fetter, Robert B. Analysis for Production Man-~ 
agement. Homewood, Iil.: Richard D. Irwin, Inc. 1957. 


Boynton, L.D. Methods of Teaching Bookkeeping and Accounting. 2d ed. 


Cincinnati, Ohio: South-Western Publishing Co. Available summer 
1964. 


Brown, L. Communicating Facts and Ideas in Business. Englewood 
Cliffs, N.J.: Prentice-Hall, Inc., 1961. 


Calhoon, R.P. and Kirkpatrick, C.A. Influencing Employee Behavior. 
New York: McGraw-Hill Book Co., Inc., 1956. 


Colman, Harry L. and Smallwood, Clarence P. Computer Language: An 
Autoinstructional Introduction to Fortran. New York: McGraw-Hill 
Book Co., Inc., 1962. 


Cox, H.L. Coping with Correspondence. New York: Sterling Publishing 
Co., Inc., 1962. 


Data Processing Wiring Guide. Detroit, Mich.: American Data Process- 
ing, Inc. 


Delta Pi Epsilon, Bibliography of Teaching Materials in Business Educa- 


tion. New York: New York University Press. 


Delta Pi Epsilon, The Business Teacher Learns from Cases. Cincinnati, 
Ohio: South-Western Publishing Co., 1957. 


Dictionary of Bookkeeping and Accounting Termiuology, rev. ed. Cincin- 
nati, Ohio: South-Western Publishing Co., 1962. 


Douglas, L.V.; Blanford, J.T.; and Anderson, R.L. Teaching Business 
Subjects. Englewood Ciiffs, N.J.: Prentice-Hall, Inc., 1958. 


Dutton, W.H. and Adams, L.J. Arithmetic for Teachers. Englewood 
Cliffs, N.J.: Prentice-Hall, Inc., 1961. 


Flores, Ivan. Computer Logic: The Functional Dcsign of Digital Com- 
puters. Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1960. 


Fowler, F.P. and Sandberg, E.W. Basic Mathematics for Administration. 
New York: John Wiley and Sons, Inc., 1962. 
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Franzblaw, Abraham N. A Primer of Statistics for Non-Statisticians. 
New York: Harcourt, Brace & World, 1958. 


Green, H. Activities Handbook for Business Teachers. New York: Mc- 
Graw-Hill Book Co., Inc., 1958. 


Gruber, E. Grammar and Spelling Made Simple. New York: Arco Pub- 
lishing Co., Inc., 1955. 


Hardaway, M. and Maier, T.B. Tests and Measurements in Business 
Education. 2d ed. Cincinnati, Ohio: South-Western Publishing Co., 
1952. 


Harms, H. Methods in Vocational Business Education. Cincinnati, Ohio: 
South-Western Publishing Co., 1949. 


Hegarty, E. How to Build Job Enthusiasm. New York: McGraw-Hill 
Book Co., Inc., 1960. 


How to Increase the Effective Capacity of IBM Punched Cards. Detroit, 
Mich.: American Data Processing, Inc. 


Huffman, H., ed. and others. The Clerical Program in Business Educa~ 


tion—The American Business Education Yearbook. New York: New 
York University Press, 1959. 


Jaski, Tom. Electronics in Business Machines. New York: A. 8. Barnes 
and Co., 1963. 


Johnson, Eldred A. Accounting Systems in Modern Business. New 
York: McGraw-Hiil Book Co., Inc., 1959. 


Kahn, Gilbert; Yerian, Theodore; and Steward, Jeffrey R. Progressive 
Filing and Records Management. New York: McGraw-Hill Co., 1962. 


Kanzer, E.M. and Schaaf, W.L. Essentiais of Business Arithmetic. 
Boston: D.C. Heath & Co., 1960. 


Lamb, M.M. Your First Year of Teaching Typewriting. 2d ed. Cincin- 
nati, Ohio: South-Western Publishing Co., 1959. 


uarson, G. Business English Essentiais. 2d ed. New York: McGraw- 
Hill Book Co., Inc., 1959. Workbook. 


Lawrence, N.R. Secretary’s Business Review. Englewood Cliffs, N.J.: 
Prentice-Hall, Inc., 1959. 


Lazzaro, Victor, ed. Systems and Procedures: A Handbook for Business 
and Industry. Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1959. 
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C&P, C, I 


PD, PS 


PD 


M&S 


M&s& 


BP&O 


PS 


M&S 


PD 


OS, PS 


Leeson, Daniel N. and Dimitry, Donald L. Basic Programming Concepts 
and the IBM 1620 Computer. New York: Holt, Rinehart and Winston, 
Inc., 1962. 


MacGibbon, E.G. Fitting Yourself for Business, 4th ed. New York: 
McGraw-Hill Book Co., Inc., 1961. 


. Manners in Business, rev. ed. New York: The Macmillan Co., 


1954. 


McCollough, Celeste and Van Atta, Loche. A Programmed Introduction 
to Statistical Concepts. New York: McGraw-Hill Book Co., Inc., 1963. 


McMackin, F.J.; Marsh, J.A.; and Baten, C.E. Arithmetic of Better Busi- 
ness. Boston: Ginn & Co., 1959. Diagnostic Tests. 


McNaughton, W.L. Introduction to Business Enterprise. New York: John 
Wiley & Sons, Inc., 1960. 


Maier, Norman R.F. Principles of Human Relations. New York: John 
Wiley & Sons, Inc., 1958. 


Mallory, V.S. and others. Commercial Arithmetic. Syracuse, N.Y.: 
L.W. Singer Co., Inc., 1956. 


Meehan, J.R. and Kahn, G. How to Use Full Keyboard Adding Machines. 
New York: McGraw-Hill Book Co., Inc., 1955. Workbook. 


How to Use Ten-Key Adding Machines, New York: McGraw- 
Hill Book Co., Inc., 1955. Workbook. 


Modern English Spelling. 2d ed. A Programmed Textbook. New York: 
TMI Grolier, 1961. 


Monroe, Alfred J. Digital Processes for Sampled Data Systems. New 
York: John Wiley and Sons, Inc., 1962. 


Morgan, Clifford T. and Deese, James. How to Study. New York: Mc- 
Graw-Hill Book Co., Inc., 1957. 


Nanassy, L.C., ed. Business Education Index. Delta Pi Epsilon and 
Gregg. Annual issues since 1940. 


National Office Management Association. Manual of Practical Office 
Short Cuts, Vol. I. New York: McGraw-Hill Book Co., Inc., 1947. 


, Practical Office Time Savers, Vol. If. New York: McGraw- 
Hill Book Co., Inc., 1957. 


Niles, H.E.; Niles, M.C.; and Stephens, J.C. The Office Supervisor: His 


Relations to Persons and to Work. 3d ed. New York: John Wiley & 
Sons, Inc., 1959. 
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Parker, W.E. and Kleemeier, R.W. Human Relations in Supervision. New 
York: McGraw-Hill Book Co., Inc., 1951. 


Perry, E.C.; Frakes, J.C.; and Zabornik, J. F. Clerical Bookeeping. New 
York: Pitman Publishing Corp., 1957. 


Polishook, W.M.; Beighey, C.; and Wheland, H. E. Elements of General 
Business. rev. ed. Boston: Ginn & Co., 1955. Workbook; Tests; 
Manual. 


Post, E. Etiquette, 9th ed. New York: Funk & Wagnalls Co., 1955. 


Punched Card Applications Handbook. Detroit, Mich.: American Data 
Processing, Inc. 


Punctuation, Modern English Series, 2d ed. A Programmed Textbook. 
New York: TMI-Grolier, 1961. 


Reynolds, H. and Skimin, E. Office Practice Typewriting. New York: 
McGraw-Hill Book Co., Inc., 1954. 


Rosenberg, R.R. Business Mathematics. 2d ed. New York: McGraw-Hill 
Book Co., Inc., 1959. Exercises; Problems; Tests. 


Russon, A.R. and Wanous, S.J. Philosophy and Psychology of Teaching 
Typewriting. Cincinnati, Ohio: South-Western Publishing Co., 1960. 


Salmon, Lawrence. IBM Machine Operation and Wiring, Belmont, Calif.: 
Wadsworth Publishing Co., 1962. 


Schaffer, V. and Shaw, H. McGraw-Hill Handbook of English. 2d ed. New 
York: McGraw-Hill Book Co., Inc., 1960. Correlated Filmstrip Series. 


Schmidt, R.N. and Meyers, W.E. Electronic Business Data Processing. 
New York: Holt, Rinehart and Winston, Inc., 1963. 


Scott, Norman R. Analog and Digital Computer Technology. New York: 
McGraw-Hill Book Co., Inc., 1960. 


Scott, W.E.; Hamilton W.J.; and Hertzfeld, A. Modera Basic Typewriting. 
New York: Pitman Publishing Corp., 1954. 


Sheppard, M. Plain Letters—The Secret of Successful Business Writing. 
New York: Simon and Schuster, Inc., 1960. 


Smith, Charles V.L. Electrcnic Digital Computers. New York: McGraw- 
Hili Book Co., Inc., 1959. 


Sperling, A.E. Practice in Office Work. New York: McGraw-Hill Book 
Co.; Inc., 1949. Workbook. 


McGraw-Hill Book Co., Inc., 1955. Workbook. 


( OS ) Snriegel, W.R.; Schulz, E.; and Spriegel, W.B. Elements of Supervision. 
2d ed. New York: John Wiley & Sons, Inc., 1957. 


( PD ) Staton, Thomas F. How to Study. Montgomery, Ala.: How to Study. 


( M&S, C i+?) Stibitz, George R. and Larrivee, Jules A. Mathematics and Computers. 
New York: McGraw-Hill Book Co., Inc., 1956. 


i 
| 
, ( BP&O,A ) Spengler, E.H. and Klein, J. Introduction to Business. 4th ed. New York: 
( T, PD ) Strony, M.S. and Greenaway, M.E. The Secretary at Work. 2d ed. New 
York: McGraw-Hill Book Co., Inc., 1958. Records; Filmstrip Series, 
Workbook. 
( I ) Tonmne, H.A. Principles of Business Education. 2d ed. New York: Mc- 
Graw-Hill Book Co., Inc., 1954. 


( I ) Tonne, H.A.; Popham, E.: and Freeman, M.H. Methods of Teaching Busi- 
ness Subjects. 2d ed. New York: McGraw-Hill Book Co., Inc., 1957. 


( I, BDP ) Total Systems. Detroit, Mich.: American Data Processing, Inc., 


( T ) Typing Homework Series. Self-Study Workbook. 30 assignments. Hunting- 
ton, N.Y.: Educational Developmental Laboratories. 
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( C, C&P, BDP ) Van Handel, Paul, ed. Electronic Computers: Fundamentals, Systems 
and Applications. Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1961. 


(EAM, C&P, TL) Van Ness, Robert J. Principles of Punched Card Data Processing. Elm- 
hurst, Til.: Business Press, 1962. 


( PD ) Vanderbilt, A. Complete Book at Etiquette. rev. ed. New York: Double- 
day & Co., 1958. 


( I ) Von Neumann, John. The Computer and The Brain. New Haven, Conn.: 
Yale University Press, 1958. 


( E ) Webster’s Third New International Dictionary of the English Language. 
Springfield, Mass.: G. & C. Merriam Co., 1961. 


PERIODICALS, GUIDES, AND DIRECTORIES 


It is suggested that the teacher become acquainted with some of the following materials. 
Their contents are both specific and general, and may be applicable to several areas of busi- 
ness education. 


Administrative Management. Geyer-McAllister, Inc., 212 5th Avenue, New York, N.Y. 10010 
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American Business. 4660 Ravenswood Ave., Chicago, fil. 60640 
American Business Education. University of Connecticut, Storrs, Conn. 06268 


Audio-Visual Aids for Data Processing Systems and Automation. 1963, Data Processing Man- 
agement Association. Park Ridge, Il. 60068 


Automation. A Penton Publication, Penton Building, Cleveland, Ohio. 44013 
Balance Sheet. South-Western Publishing Co., 5101 Madison Rd., Cincinnati, Ohio. 45227 


Business Automation. OA Business Publications, Inc., 288 Park Avenue West, Elmhurst, Il. 
60126 


Business Education World. McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York, N.Y. 
10036 


Business Management. Management Magazines, Inc., 22 West Putnam Ave., Greenwich, Conn. 
06830 


Business Newsmagazine. The Alsen Publishing Co., 1445 N. Fifth St., Milwaukee, Wis. 53212 
Business Screen. Business Screen Magazine, Inc., 7064 Sheridan Rd., Chicago, fil. 60626 
Business Week. McGraw-Hill Publishing Co., Inc., 330 W. 42nd St., New York, N.Y. 10036 


Canadian Controls and Instrumentation. A Maclean-Hunter Publication, 481 University Ave., 
Toronto 2, Ontario, Canada. 


Check List of All Available Teaching Aids. Prentice-Hall, Inc., Englewood Cliffs, N.J. 07632 


Communications of the A.C.M. Association for Computing Machinery, 211 E. 43rd St., New 
York, N.Y. 10017 


Computer Applications Services. American Data Processing, Inc., 2200 Book Tower, Detroit, 
Mich. 48226 


Computers and Automation. Berkeley Enterprises, Inc., 815 Washington St., New Somerville, 
Mass. 02143 


Computers & Data Processing. 217 Broadway, New York, N.Y. 10007 
Control Engineering. McGraw-Hill Publishing Co., 330 W. 42nd St., New York, N.Y. 10036 


Data Processing for Education. American Data Processing, Inc., 2200 Book Tower, Detroit, 
Mich. 48226 


Data Processing for Management. American Data Processing, Inc., 2200 Book Tower, Detroit, 
Mich. 48226 


Data Processing Yearbcok. American Data Processing, Inc., 2200 Book Tower, Detroit, Mich. 
48226 
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Data Systems Engineering. E.H. Nelson Publishing Co., Inc., 510 Madison Ave., New York, N.Y. 
10022 


Datamation. F.D. Thompson Publications, Inc., 141 E. 44th St., New York, N.Y. 10017 


Directory of Films about Property, Casualty and Surety Insurance. Insurance Informatica In- 
stitute, 110 William St., New York, N.Y. 10038. 


Directory of 2660 16mm Film Libraries. Department of Health, Education and Welfare, Wash- 
ington, D.C. 20202 


Educators Guide to Free Films. Educators Progress Service, Dept. AVG. Randolph, Wis. 53956 


Educators Guide to Free Slidefilms. Educators Progress Service, Dept. AVG, Randolph, Wis. 
53956 


Employment Outlook of Electronic Computer Operating Personnel and for Programmers. (BLS 
Bulletin 1300-34) U.S. Government Printing Office, Washington, D.C. 20402 


Financial Executive. Financial Executives Institute, 50 W. 44th St., New York, N.Y. 10036 


Instrument and Apparatus News. Instruments Publishing Co., 845 Ridge Ave., Pittsburgh, Pa. 
15212 


Instruments and Control Systems. Instruments Publishing Co., 845 Ridge Ave., Pittsburgh, Pa. 
15212 


Instruments and Control Systems Buyers’ Guide. Instruments Publishing Co., 845 Ridge Ave., 
Pittsburgh, Pa. 15212 


International Business Automation. OA Business Publications, Inc., 288 Park Avenue West, 
Elmhurst, fl. 60126 


ISA Journal. Instrument Society of America, Penn-Sheraton Hotel, 530 William Penn Place, 
Pittsburgh, Pa. 15219 


’ Journal of Accountancy. American Institute of Certified Public Accountants, 666 Fifth Ave., 


New York, N.Y. 16019 


Journal of College Placement. College Placement Council, Inc., 35 E. Elizabetn Ave., Bethlehem, 
Pa. 18018 


Jounral of Data Management. Data Management Association, 524 Busse Highway, Park Ridge, 
tll. 60068 


Journai of the American Society of Training Directors. American Society of Training Directors, 
2020 University Ave., Madison, Wis. 53705 


Modern Office Procedures. industrial Publishing Corp., 812 Huron Road, Cleveland, Ohio. 44115 


Nations Business. U.S. Chamber of Commerce, 1615 H St., NW., Washington, D.C. 20006 
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The New UNIVAC Educational Package. The Educational Marketing Department, UNIVAC Divi- 
sion, Sperry Rand Corp., 2121 Wisconsin Ave., NW., Washington, D.C. 20007 


a Occupations in Electronic Data~Processing Systems. U.S. Department of Labor, 1959. U.S. 
/ Government Printing Office, Washington, D.C. 20402 


Office. Office Publications, 60 E. 42nd St., New York, N.Y. 10017 


Personal Market Place. Merchandiser Publishing Co., Inc., 419 Park Ave. S., New York, N.Y. 
10016 


Pitmanite. Pitman Publishing Corp., 2 W. 45th St., New York, N.Y. 10036 


Reproduction Methods for Business and Industry - RM. Gellert-Woliman Publishing Co., 33 W. 
60th St., New York, N.Y. 10023 


Scientific American. Scientific American Inc., 415 Madison Ave., New York, N.Y. 10017 
Systems. United Business Publications, Inc., 200 Madison Ave., New York, N.Y. 10016 


The National Public Accountant. National Society of Public Accountants, 919 18th St., NW., 
Washington, D.C. 20006 


Today’s Secretary. McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York, N.Y. 10036 
Typewriting News. South-Western Publishing Co., 5101 Madison Rd., Cincinnati, Ohio. 45227 
The Typing Teacher. 4006 Carlisle Ave., Baltimore, Md. 21216 


Pw Visual Aids for Business and Economic Education, rev. 1961. {Monograph 92). South-Western 
: Publishing Co., 5101 Madison Rd., Cincianati, Ohio. 45227 


FILMS AND FILMSTRIPS 


Abbreviations Used in Descriptions 


BW - Black & White MP - Motion Picture 
Col - Color Si - Silent 

FS - Filmstrip So - Sound 

Min. - running time in minutes 


( Oc, A ) Accounting and Calculating Machines. MP-So-BW-12 min. Teaching Aids 
Exchange. 


( A ) Accounting Cycle Direct Ledger Entry, The. FS-Si. Business Education 
Films. 


( A ) Accounting Series. 11 FS-Si-BW. McGraw-Hill Book Co., Inc. 
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( PD, PS ) As Others See Us. MP-So-BW-1i10 min. British Information Service. 


( C, BDP ) Automatic Computers. MP-So-Col-16 min. International Business Ma- 
chines. 


( BDP, C ) Automation. A CBS NEWS ‘‘See It Now’’ Production. MP-So-BW-84 min. 
McGraw-Hill Book Co., Inc. 


( BDP ) Automation of B.J. Blurch, Inc., The. MP-So-Col-16 min. DPMA Inter- 
national Headquarters. 


( A } Banks and Credit. MP-So-BW-10 min. Coronet Instructional Films. 


( C&P, M&S, C ) Base and Place. MP-So-BW-30 min. University of Colorado. 
( T ) Basic Typing - Machine Operation. MP-So-BW-30 min. United World. 
( BDP, EAM ) Beauty of It, The. FS-So-Col-30 min. Burroughs Corporation. 


; ( T ) Better Typing at Your Fingertips. MP-So-Col-30 min. Modern Talking 
Picture Service. 


( A, M&S) Bookkeeping and Accounting. MP-So-BW-11 min. Carl F. Mahnke Pro- 


ductions. 

( A ) Bookkeeping and Accounting Errors. FS-Si-BW. Business Education 
Films. 

( A ) Bookkeeping and You. MP-So-Col/BW-11 min. Coronet Instructional 
Films. 

( A ) Bookkeeping Cycle, The. FS-Si. Society for Visual Education, Inc. 

( A ) Bookkeeping Series. 6 FS-Col. McGraw-Hill Book Co., Inc. 

( E ) Build Your Vocabulary. MP-So-Col/BW-10 min. Coronet Instructional 
Films. 

( T ) Building Typing Skills. MP-So-Col/BW-11 min. Coronet Instructional 
Films. 

( A,E ) Business Education Series. 6 FS-Col. McGraw-Hill Book Co., Inc. 


( PD, PS ) Business Etiquette Series. 11 FS-BW. McGraw-~Hill Book Co., Inc. 
( C&P, M&S ) By the Numbers. MP-So-Col-16 min. International Business Machines. 


( BDP ) Careers in Business Data Processing. MP-So-Col-16 min. U. of Southern 
California. 


( BDP, EAM ) Cards That Count, The. MP-So-Col-15 min. International Business Ma- 
chines. 


98 


) Census ’60. MP-So-BW-13 min. Univac Division of Sperry Rand. 


( C&P ) COBOL. FS-So-Col-20 min. Burroughs Corporation. 
§ ( M&S ) Collection of Data. FS-So-Col-22 min. City College of New York. 


( C&P,cO ) Computer Programming. MP-So-BW-26 min. System Development 
Corporation. 


( EAM ) Control] Input for ADP. FS-So-Col-27 min. Burroughs Corporation. 


( A ) Controlling Accounts. FS-Si. Business Education Films. 
( EAM, BDP ) Costs That Make Sense. MP-So-Col-15 min. International Business 
Machines. 
‘a ( EAM, BDP ) Data for Diagnosis. FS-Col-So-22 min. Burroughs Corporation. 
( BDP ) Data Processing for Hospitals. MP-So-Col-16 min. International Busi- 


ness Machines. 


( BDP ) Data Processing for the Wholesale Drug Industry. FS-So-Col. Interna- 
tional Business Machines. 


( C, BDP  ) 1620 Data Processing System. FS-So-Col. International Business Ma- 
chines. 


£m 


| Sia Cc ) Disks That Are a Cylinder. MP-So-Col-10 min. International Business 
Machines. 


( BDP ) Distribution Accounting. FS-So-Col. International Business Machines. 

( T ) Do You Know Your Typewriter? FS-Si. Society for Visual Education. 

( M&S ) Donald in Mathmagic Land. MP-So-Col-28 min. University of Michigan. 
( C ) Educated Computer, The. FS-So-Col. International Business Machines. 


- ( T,E ) Eight Parts of a Business Letter. MP-So-Col/ BW-11 min. Business 
: Education Films. 


( T ) Electric Typing Time. MP-So-Col-20 min. International Business Ma- 
chines. 


( BDP ) Electronic Bank Bookkeeping on the Job. MP-So-Col-12 min. Burroughs 
Corporation. 


( C&P, M&S } Electronic Computers and Applied Mathematics. MP-So-Col/BW-23 min. 
s Colburn Film Distributors, Inc. 


( C ) Electronic Computers Improve Management Control. MP-So-Col-15 min. 
University of California. 
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BDP, HSP 


BDP, C 


BDP, C 


C, BDP 


BDP 


F-2000 Computer. MP-So-Col-174 min. Burroughs Corporation. 


Filing Procedures in Business. MP-So-Coi/ BW-11 min. Coronet Instruc- 
tional Films. 


Fire and Casualty Agency Accounting. FS-So-Col. International Business 


Machines. 
Fiow Process Chart, The. MP-So-Col-15 min. City College of New York. 


Flow Process Chart and How To Use It. MP-So-Col-15 min. University 
of Michigan. 


Fundamentals of English Series. 6 FS-Si-Col. McGraw-Hill Book Co., 
Inc. 


General Mathematics - Business Mathematics Course. 25 FS-Si-BW. 
(Teacher Manual) Educational Developmental Laboratories. 


Grammar: Verbs and Ways We Use Them. MP-So-Col/BW-1i1 min. 
Coronet Instructional Films. 


Gregg Typewriting Series. Set I and Set II. FS-So-12 min. per filmstrip. 
McGraw-Hill Book Co.. Inc. 


Hospital Accounting. FS-So-Col. International Business Machines. 
How To Balance Accounts. FS-Si. Business Education Films. 


How To Be Well Groomed. MP-So-Col/ BW-10 min. Coronet Instruc- 
tional Films. 


How To Keep a Job. MP-11 min. Coronet Instructional Films. 


Human Relations in Supervision. 24 FS-So-6 min. per filmstrip. McGraw- 
Hill Book Co., Inc. 


IBM 1404 Printer, The. MP-So-BW-8 min. International Business Ma- 
chines. 


IBM 1410 Data Processing Systems. FS-So-Col. International Business 
Machines. 


IBM 1428 Alphameric Optical Reader, The. MP-So-Col-11 min. Interna- 
tional Business Machines. 


Information Machine, The. MP-So-Col-10 min. International Business 
Machines. 


Integrated Data Processing. MP-So-Col-35 min. Business Education 
Films. 
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EAM, BDP 
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PD 


A, M&S 


OR, PD 


Interest——60 Day 6% Method—Parts [and i. FS-Si. Business Education 
Films. 


Introduction to Accounting. PS-Si. Business Education Films. 


Introduction to Digital Computers. MP-So-Col-25 min. Univac Division 
of Sperry Rand. 


Introduction to Feedback. MP-So-Col-114 min. International Business 
Machines. 


Journal—First Lesson, The. MP-Si. Business Education Films. 


Know Your Typewriter. MP-So-Col/ BW-11 min. Coronet Instructional 
Films. 


Look It Up! (Dictionary Habits). MP-So-Col/BW-11 min. Coronet In- 
structional Films. 


Magic Window—Principles of Punched Card Accounting, The. FS-So-Col. 


International Business Machines. 
Man-Machine Charts. MP-~BW-22 min. State University of Iowa. 


Manner of Speaking, A. MP-So-BW/Col-28 min. Indiana Bell Teiephone 
Company. 


Meaning of Percentages. MP-So-Bw-10 min. Business Education Films. 


Message to No One, A. MP-So-Col-25 min. Champion Paper and Fiber 
Co., Hamilton, Ohio 


Methods Analysis. MP-So-BW~10 min. McGraw-Hill Book Co., Inc. 
Modern Business Machines. MP-So-20 min. Teaching Aids Exchange. 
Moon Is Born, A. MP-So-Col-4 min. International Business Machines. 
Next Step, The. MP-So-Col-15 min. International Business Machines. 


Office Courtesy—Meeting the Public. MP-So-Col/ BW-12 min. Encyclo- 
paedia Britannica Films, Inc. 


Office Etiquette. MP-So-15 min. Encyclopaedia Britannica Films, Inc. 


Office Supervisor’s Problems. Six 8 min. films with Discussion Leader’s 
Manual. MP-So-Col/BW. McGraw-Hill Book Co., Inc. 


Office Supervisor’s Problems Series, The. 6 MP-So-Col. McGraw-Hill 
Bock Co., Ine. 


Office Teamwork. MP-So-Col/BW~12 min. Encyclopaedia Britannica 
Films, Inc. 
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OS, PS 


BDP 
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OC, M&S 


BDP, C 


1418 Optical Character Reader. FS-Col. International Business Machines. 


Pay to the Order of. MP-So-10 min. Public Relations Council, American 
Bankers Association. 


Percents and Percentage Series. FS-So-Col/BW. Society for Visual Ed- 
ucation, Inc. 


Personal Qual’ties to Job Success. MP-So-11 min. Coronet Instructional 
Film °. 


Polish Up Your Personality. F&-.i. Society for Visual Education, Inc. 
Posting—One Journal, One Ledger. FS-Si. Business Education Films. 


Principles of Electronic Data Processing. FS-So-Col. International 
Business Machines. 


Process Charts. MP-So-BW-16 min. State University of Iowa. 
Program for Progress. MP- ‘o-Col-16 min. Burroughs Corporation. 


Programming Languages. M.P-So-Col-5 min. System Development 
Corporation. 


Public Utilities Accounting. FS-So-Col-14 min. Univac Division of 
Sperry Rand. 


Question Tree, The. MP-So-Col-13 min. International Business Machines. 
Retail Accounts Receivable. FS-So-Col. International Business Machines. 


Serving Through etter Systems. FS-So-Col-17 min. Burroughs Corpo- 
ration. 


Shortcuts in Typing. MP-So-30 min. Educators Progress Service. 


Sound Business. FS-So-BW. Continental Hlinois National Bank and Trust 
Co. 


Supervisory Problems in the Office. 12 FS-So-8-11 min. per filmstrip. 
McGraw-Hill Book Co., Inc. 


Systems Analysis. FS-So-Col-13 min. Standard Register Company. 
Technology and You. MP-So-Col-13 min. University of Michigan. 


Ten-Key Touch Training Course. 25 FS-Si-BW. (Operators and instruc- 
tor manuals) Educational Developmental Laboratories. 


Then anc Now. MP-So-Col-12 min. Univac Division of Sperry Rand. 


102 


Thinking Machine, The. MP-Se-BW-54 min. Association Films. 


‘‘Thinking’* Machines. MP-So-C-20 min. University of California. 


see This Business of Numbers. FS-So~Col-20 min. Remington Rand Corpo- 
— ration. 


This Business of Numbers. FS-So-Col-20 min. Univac Division of 
Sperry Rand. 


Tips on Typing. MP-So-21 min. Underwood Corporation. 


Tricks of the Trade for Typists. MP-Si-15 min. Teaching Aids Exchange. 


ie ( EAM, BDP ) Truck Route to Better Records. MP-So-BW-17 min. Univac Division of 
7 Sperry Rand. 
: ( T ) Typing-Keyboard Introduction Course. 2d. ed. 10 FS-Si-BW. (Student and 
oy teacher manuals) Educational Development Laboratories. 
( T ) Typing-Skill Development Course. 25 FS-Si-BW. (Student and teacher 
manuals) Educational Development Laboratories. 
C, BDP_ ) UNA and the UNIVAC. FS-So-Col-16 min. Univac Division of Sperry 
. Rand. 
; { BP&O ) What Is a Corporation? MP-So-Col/BW-11 min. Coronet Instructional 
pA, Films. 
BDP ) What Is EDP? MP-So-Col-13 min. International Business Machines. 
E ) Why Punctuate? MP-So~1l min. McGraw-Hill Book Co., Inc. 
E ) Writing Better Business Letters. MP-So-Col/BW-10 min. Coronet In- 
structional Films. 
PD, PS ) You’re on the Team. MP-15 min. Eastman Kodak Company. 
a ADDITIONAL INSTRUCTIONAL MATERIALS 
BDP,1,C ) Audio-Visual Aids. Data Processing Management Association. (Annual 
Catalog of Films in Data Processing.) 
E, BDP, I ) Automation Dictionary (A Booklet) Philadelphia: Minneapolis ~Honeywell 
Regulator Co., Industrial Division. 
é A ) Bookkeeping Procedure Visualized. (21 1/2" x 27 1/2" chart, B/W) 


Nationa! Blank Book Co. 
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Bookkeeping Transparencies (8" x 10") for overhead projector. (Cincinnati: 
South-Western Publishing Co.) 1962. 


Bookkeeping Wall Charts. (48" x 52", 3 colors} George F. Cram: Company, 
Inc. 


Careers in Data Processing. (A Booklet) Project on Information Process~ 
ing. NSTA, Montclair State College, Upper Montclair, N.J. 


Cartoons. (8 1/4" x 10", for typing) National Association of Secondary 
School Principals. 


Cartoons. (8 1/2" x 11") Ohio Typewriter Service. 
Cartoons. (8" x 10", B/W for Bookkeeping) Special Teaching Aids. 


Case of the New, New Ribbon, The, (36" x 40" Poster, Col.) Poster 
Visual Aids. 


Facts for Math. (Teachers Ref.) Automobile Manufacturers Association. 
Filing Simplified. (17" x 22", Col.) Smead Manufacturing Co. 


Good Posture Charts. (11" x 17", Col.) Adjusto Equipment Co. 


Grege Typing Picture-Posters—Letter Style Series. New York: McGraw- 
Hill Book Co., Inc. 


Gregg Typing Records—Keyboard Series. Boxes 1-4 inclusive. New York: 
McGraw-Hill Book Co., Inc. 


Keyboard Wall Chart. Education Research Committee. 


Keyboard Wall Chart. Royal Typewriter Co. 


Office Experience—Typewriters. (Demo. Kit, 40 mins.) Underwood Corpo- 
ration. 


Social Security Charts. (Kit: 32" x 44" charts, teacher pamphlets) Bureau 
of Internal Revenue. 


The Successful Secretary. (A Booklet) New York: Royal McBee Corp. 
Typewriter Keyboard Chart. (°° 3/8" x 13") E. D. Crim Publications. 
Typewriter Keyboard Test. R.C. Allen Business Machines, Inc. 
Typewriter Kit No. 1. (Posters, Col.) Educational Supplies and Services. 


Typewriting Posture Posters. American Book Co. 
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T ) Typewriting Rhythm Records—Progressive Speed Series. New York: Mc- 
Graw-Hiil Book Co., Inc. 


T ) Typing Cartoons. (8 1/2" x 11", Red and Black) Poster Visual Aids. 
T } Typing Habits, Ugh! (8" x 10") Poster Visual Aids. 
( T ) Typinge. (fyping game) Russell W. Kraning. 
( T ) What Every Typist Should Know About Copies in Office Work. (Speed and 


Accuracy Tests) Ditto, Inc. 
( A ) Vu-Graph Bookkeeping Visual Aid Kit, The. (8 1/2" x 11" transparencies) 
Charies Beseler Co. 


MATERIALS FROM DATA PROCESSING EQUIPMENT MANUFACTURERS 


A variety of useful teaching materials may be obtained from local representatives of data 
processing equipment manufacturers. Some representative examples of available materials 
are listed in the Texts and Other Teaching Materials sections of the Elementary Library Systems 
and Classification and Coding units. 
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Materials listed in this guide are obtainable from the following sources. Some of these 
sources may not have been referred to elsewhere, but all provide teaching materials of varying 
kinds. 


APPENDIX C — SOURCES OF EDUCATIONAL MATERIALS 
Academic Press Inc., 111 Fifth Ave., New York, N.Y. 10003 : 
| Addison-Wesley Publishing Co., Inc., Reading, Mass. 01867 
| R. C. Allen Business Machines, Inc., 678 Front Ave., NW, Grand Rapids, Mich. 49404 
: Allyn and Bacon Inc., 150 Tremont St., Boston, Mass. 02111 
American Bankers Association, 12 E. 36th St., New York, N.Y. 10016 
2 American Book Company, 55 Fifth Ave., New York, N.Y. 10003 
American Data Processing, Inc., 2200 Book Tower, Detroit, Mich. 48226 
American Economic Foundation, 51 E. 42nd St., New York, N.Y. 10017 
Arco Publishing Co., Inc., 480 Lexington Ave., New York, N.Y. 16017 


Association Films, 347 Madison Ave., New York, N.Y. 10017 


Automation Institute Publishing Co., 821 Market St., San Fraticisco, Calif. 94103 


Automobile Meavfactirers Asscciation, 320 New Center Bidg., Detroit, Mich. 48202 
j Bailey Films, 6509 De Longpre Ave., Hollywood, Calif. 90028 
‘ A.S. Barnes and Co., 11 E. 36th St., New York, N.Y. 16016 
j : } , Barnes & Noble Inc., 105 Fifth Ave., New York, N.Y. 10003 
a Charles Beseler & Company, 2198S, 18th St., East Orange, N.J. 07018 
4a British Information Service, 30 Rockefeller Plaza, New York, N.Y. 10022 


William C. Brown Co., Publishers, 135 S. Locust St., Dubuque, Iowa. 52002 


bi é Bureau of Internal Revenue, Department of the Treasury, Washington, D.C. 20220 
z Burroughs Corporation, 219 Park Ave. S., New York, N.Y. 10003 
Business Education Films, 4607 16th Ave., Brooklyn, N.Y. 11204 


Business Press, 288 Park Ave. W., Elmhurst, Til. 60126 


106 


2am 


wd 


Business Teachers Guide, P.O. Box 114, Conway, N.H. 03818 

Cambridge University Press, 32 E. 57th St., New York, N.Y. 10022 

Carter’s Ink Company, 80 Varick St., New York, N.Y. 10013 

Castie Films, R.C.A. Building, 30 Rockefeller Plaza, New York, N.Y. 10020 
Champion Paper and Fiber Co., Hamilton, Ohio. 45013 

City College of New York, 17 Lexington Ave., New York, N.Y. 10010 

Continental fiiinois National Bank and Trust Co., 231 LaSalle St., Chicago, Dl. 60690 
Coronet Instructional Films, 65 E. South Water St., Chicago, Nl. 60601 

George F. Cram Company, 730 E. Washington St., Indianapolis, Ind. 46207 

E. D. Crim Publications, 4273 Leimert Blvd., Los Angeles, Calif. 90008 

Dartneli Corp., 4660 Ravenswood Ave,, Chicago, 1]. 60640 

Data Processing Management Association, 524 Busse Hiway, Park Ridge, fil. 66068 
Department of Public Instruction, Commonwealth of Pennsylvania, Harrisburg, Pa. 17126 
Ditto Inc., Harrison at Oakley Blyd., Chicago, fl. 60612 

Doubleday & Co., Inc., 575 Madison Ave., New York, N.Y. 10622 

Education Research Committee, 777 14th St., NW., Washington, D.C. 20005 
Educational Developmental Laboratories, Inc., Huntington, L.I., N.Y. 11744 
Educational Supplies and Services, 1650 N. Serrano Ave., Los Angeles, Calif. 90027 
Educators Progress Service, Randolph, Wis. 53956 

Encyclopaedia Britannica Films, Inc., 1150 Wilmette Ave., Wilmette, 11. 60091 
The Free Press, Glencoe, Tl. 60022 

Funk & Wagnalls Co., 360 Lexington Ave., New York, N.Y. 10017 

Garden City Books, Garden City, L.L, N.Y. 11535 

Ginn & Company, Statler Office Bldg., Boston, Mass. 02117 


Globe Book Company, 175 Fifth Ave., New York, N.Y. 10010 
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Grolier Co., 575 Lexington Ave., New York, N.Y. 10022 


Grosset & Dunlap, 1107 Broadway, New York, N.Y. 10010 

Harcourt, Brace and World, 757 Third Ave., New York, N.Y. 10017 
Harper & Bros. See Harper & Row. 

Harper & Row, Publishers, 49 E. 33rd St., New York, N.Y. 10016 

D. C. Heath & Company, 285 Columbus Ave., Boston, Mass. 02116 

Henry Holt and Co. See Holt, Rinehart and Winston, Inc., 

Holt, Rinehart and Winston, Inc., 383 Madison Ave., New York, N.Y. 10017 
Horder’s Inc., 231 S. Jefferson St., Chicago, Dl. 60606 

Houghton Mifflin Co., 2 Park Street, Boston, Mass. 02108 

Indiana Bell Telephone Co., 240 N. Meridian St., Indianapolis, Ind. 46204 
International Business Machines Corp., 590 Madison Ave., New York, N.Y. 10022 
Richard D. Irwin, Inc., 1818 Ridge Rd., Homewood, Bl. 60430 

Karwood Comapny, P.O. Box 133, Milwaukee, Wis. 53213 

R. W. Kraning, Indiana University, Gary Center, Gary, Ind. 46408 

J. B. Kppincott Co., E. Washington Square, Philadelphia, Pa. 19105 

Lyons and Carhahan, 2500 Prairie Ave., Chicago, Tl. 60616 

Carl F. Mahnke Productions, 215 E. 3rd St., Des Moines, Iowa. 50309 
McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York, N.Y. 10036 

David McKay Co., Inc., 119 W. 40th St., New York, N.Y. 10018 

Macmillan Company, 60 Fifth Ave., New York, N.Y. 10911 

G. & C. Merriam Co., 47 Federal St., Springfield, Mass. 01105 
Minneapolis-Honeywell Regulator Co., Wayne and Windrim Aves., Philadelphia, Pa. 19144 
Modern Talking Picture Service, 3 E. 54th St., New York, N.Y. 10022 
Monroe Caic:ating Machines Co., Educational Dept., Orange, N.J. 07051 


Moore Business Forms, 210 Post St., San Francisco, Calif. 94108 
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National Association of Secondary School Principals, 1201 16th St., NW., Washington, D.C. 20006 
National Blank Book Company, Holyoke, Mass. 01040 


National Foreman’s Institute Inc., Bureau of Business Practice, 100 Garfield Ave., New London, 
Conn. 06320 


National Secretaries Association, 18 E. 60th St., New York, N.Y. 10022 

Nation’s Business, 1615 H St., NW., Washington, D.C. 20006 

New York University Press, Press Building, 32 Washington Place, New York, N.Y. 10003 
Ohio Typewriter Service, 3759 N. Berkeley, Cincinnati, Ohio. 45236 

Oxford Filing Supply Co., Inc., Clinton Rd., Garden City, L.I., N.Y. 11535 

Pitman Publishing Corp., 2 W. 45th St., New York, N.Y. 10036 

Poster Visual Aids, 58 Union St., Milford, N.H. 03055 

Prentice-Hall Inc., Englewood Cliffs, N.J. 07632 

Remington Rand, Division of Sperry Rand Corp., 315 4th Ave., New York, N.Y. 10010 
Republic Book Company, 115 E. 53rd St., New York, N.Y. 10022 

John F. Rider, 116 W. 14th St., New York, N.Y. 10011 

The Ronald Press Co., 15 E. 26th St., New York, N.Y. 10010 

H. M. Rowe Company, 624 North Gilmor St., Baltimore, Md. 21217 

Royal Typewriter Company, 2 Park Ave., New York, N.Y. 10016 

Scott, Foresman, and Co., 433 E. Erie St., Chicago, ll. 60611 

Simon & Schuster, Inc., 630 Fifth Ave., New York, N.Y. 10020 

L. W. Singer Co., Inc., 249-259 W. Erie Boulevard, Syracuse, N.Y. 13202 

Smead Manufacturing Company, 309-311 2nd Ave., Hastings, Minn. 55033 
Smith-Corona-Marchant Inc., 410 Park Ave., New York, N.Y. 10022 

Society for Visual Education Inc., 1345 W. Diversey Parkway, Chicago, fil. 60614 
Sound Education, Box 414, Port Huron, Mich. 48061 

Soundscriber Corp., 140 Munson St., New Haven, Conn. 06711 


South-Western Publishing Co., Inc., 5101 Madison Rd., Cincinnati, Ohio. 45227 
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Special Teaching Aids, 3408 N. Potomac Street, Arlington, Va. 22213 
Sperry-Rand Corporation, 1296 Avenue of the Americas, New York, N.Y. 10019 
Standard Packazing Corp., Advertising Mgr., 200 E. 43nd St., New York, N.Y. 19017 
Standard Register Company, 250 Park Ave., New York, N.Y. 10017 

State University of Iowa, Ames, Iowa. 50012 

Stenotype Company, 417 S. Dearborn St., Chicago, 11. 60605 

Sterling Publishing Company, 419 Park Ave., S., New York, N.Y. 10016 
Superintendent of Documents, Government Printing Office, Washington, D.C. 20402 
System Development Corporation, 350 Fifth Ave., New York, N.Y. 10001 
Teaching Aids Exchange, 307 South B St., San Mateo, Calif. 94401 

The Typing Teacher, 4006 Carlisle Ave., Baltimore, Md. 21216 

Underwood Corporation, 1 Park Ave., New York, N.Y. 10016 

Urited Business Schools Association, 1518 K St., NW., Washington, D.C. 20005 
United World Films, Inc., 1445 Park Ave., New York, N.Y. 10029 

University of California, Berkeley, Calif. 94720 

University of Colorado, Boulder, Colo. 80302 

University of Michigan, Ann Arbor, Mich. 48103 

University of Southern California, Los Angeles, Calif. 90007 

University Publishing Company, 1126 Que St., Lincoln, Nebr. 68501 

D. Van Nostrand Co., Inc., 120 Alexander St., Princeton, N.J. 08541 

Victor Adding Machine Co., Business Education Dept., Chicago, Hl. 60618 
Wadsworth Publishing Co., 10 Davis Drive, Belmont, Calif. 94002 

John Wiley & Sons, 440 Fourth Ave., New York, N.Y. 10016 

Yale University Press, 206 Elm St., New Haven, Conn. 06711 


Ziff-Davis. Now A. S. Barnes. 
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APPENDIX D — PHYSICAL FACILITIES LAYOUTS 


TYPICAL FACILITIES LAYOUTS 


Requirements for physical facilities cannot be estimated in advance for any particular lo- 
cation. These requirements will be affected by trainee ponulatiors, available instructional time 


and present facility adequacy. 


Two layouts are shown. One is reprinted by permission of the California State Department 
of Education from Bulletin No. 68. It is suggestive of a four-room layout of business education 
facilities. Should the number of trainees be greater or smaller, than these layouts can accom- 


modate, then necessary adjustments are indicated. 
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Courtesy of Bureau of Business Education, California State 
Department of Education and South-Western Publishing Co., Inc. 
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DATA PROCESSING 
LABORATORY LAYOUT 


A, WIRING POSITION F. CARD PUNCH K. CONFSRANCE TABLE 

B. VERIFIER G. STORAGE CABINET L» CARO READ AND PUNCH UNIT 
6. COLLATOR Ht. CARO FILES M. STUDENT DESKS 

DP SORTER T. ACCOUNTING MACHING N, CARO rites 

E, REPRODUCING PUNCH J. COMPUTER O MASTER STORAGE LOCKER 


NOTE:  Alt2 CONDITIONING 1S REQUIRED Fon THE LABORATORY 


VT_ 902 454 ED (See August 1968 RIE) 
Planning for the Year, the Unit, the Daily Lesson. 


Simpson, Elizabeth vane 
Pub Date - 6 
EORS PRICE MF-$0.50 HC-$2.60 63p. 


SCURRICULUM PLANNING, *HOME ECONOMICS EDUCATION, *TEACHING GUIDES, 
HIGH SCHOOLS, LESSON PLANS, CURRICULUM, EDUCATIONAL OBJECTIVES, 
“CONCEPT TEACHING, EVALUATION, INSTRUCTIONAL AIDS, LEARNING 
EXPERIENCE, RESOURCE UNITS, 


In developing teaching plans, (1) scope, the major areas of content, 
and (2) sequence, the order in which content will be developed, 

must be considered. Major areas of content for a proposed curriculum 
plan include "roles of women" core, education for homemaking and 
family life, education for employment involving home economics 
knowledges and skills, preprofessional education, and 

commonalities in vocational education. Essentials of any teaching 
Plan are discussed--objectives, content to be taught including the 
develooment of concepts and generalizations, learning experiences, 
teaching aids, and evaluation techniques, The following 
instructional materials are included--(1) a lesson using the series 
of structured questions for developing generalizations, (2) a 
vocabulary study for developing the ability to think, (3) a resource 
unit on personal and family relationships, (4) bulletin board ideas, 
(5) a bibtiography, and (6) two units making use of the structured : 
set of questions--Exploring Values That Influence Choices in the .? 
Area of Home Furnishings and Communicating Non-Verbally. A scope and 
sequence chart of a home economics program is given. This article 

is published in the "Illinois Teacher of Home Economics," volume 9, 
number 5, 1965. (MS) 
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PLAWNING FOR TEE YEAR, THE UNIT, THE DATLY LESSON 


Elizabeth Jane Simpson, Professor end Chairman 
Division of Home Economics Fducation 
College of Education 
University of Tilinois 


Developing teaching plans is one of the major responsibilities of 
the teacher. As knowledge of the teaching-learning process develops, 9s 
new snd more refined teaching aids become available, and as knowledge in 
the subject Pields expands, the tasks of planning Por teaching became 
increasingly complex. There are more choices open to the teacher, more 
factors to take into account 2s she pians for the yeer, the course or 
unit, and the day. ™ 

There will be no attempt in this article ito consider all facets of 
planning for teaching. However, attention will be given some basic 
guides to action in developing teaching plans. 


Scope and Sequence in the Home Economics Program 

Scope refers to the major areas of content included in the program. 

Foliowing are some questions that one might ask in determining the scope 
of the home eccnomics program: 


1. How frequently will the learning be neededt 


1.1 The universality of the need at different socio-economic 
leveis? 
2 The universality of the need in different iife-cycle periods? 
3 The universality of the need in different vocations? 
- The universality of the need in different geographical areas? 
5 How frequently will the learning be needed as a2 basis for 
acquiring more knowledge? 


2. What are the chances that outcomes wiil be adequately learned 
apart from direct instruction in school? 


2.1 The difficulty of Learning? 
2.2 The seriousness of error? 


Tas given. in “Improved Teaching Tnrougn Improved Essay Tests" by 
Janet Tracy and Letitia Walsh, Iliinois Teacher of Home Economics, Vol. 
Iti, No. 5, University of Illinois, Urbana, Illinois, p. 208. 
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3. What is the emeiality of the situations in which it will be 
used? 


3.1 How far must the learning be developed to meet the present 
need? 
3.2 What level of mastery might meet foreseeable future needs? we 
3.3 Bhat level of over-learning might provide insurance against ae 
unforesesablie demands? : 


1, Wow far are students capable of extending any given Learning? 


>t What are the natural limitations of ability? : 
ke What ave the temporary deficiencies due to a lack o? - 
maturity? 
&.3 Wheat sre the Limitations in perceptual background? 
#.4. What deeply emotionalized attitudes might impede lear ? 


5- What learning experiences can be vrovided? 


5-L Wrich wili enrich students‘ conceptualization? % 
5.2 Which ave feasible in terms of semantics involved? . 
5-3 hich are helpful to students in clarifying and handling a 
their own and others’ values? me 
5.4 Which promise to provide the most economical and effective 
practice in thinking? 


6. if X is taught, what is to be de-emphasized or omitted? 


In determining the sequence, or the order in which con*ent will be 
aeveloped, the following questions may help guide choices: 


i. What is a logical development of content in this field? 


Lol Logical development of concepts? 

1-2 Sequence of difficulty of concepts? 

1.3 Sequence of difficulty of skills? 

1.8 Sequence of difficulty of projects, considering both number 
of kind of skilis and new understandings called for? 

1.5 Relationship of one content area to another, to provide 
for smooth transition? 


2. What ig the usual state of “readiness” for learnivg at each 


Level? 
2@.L Uharacteristics of students at each level? 


Maturation leveis? 
Needs and interests? 


Vea ipeveloned by ELizabeth Simpson. 


“Unless one is critical and cautious, his answers to the questions 
in Item 2 may be heavily loaded with opinions ratner than facts, 
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Developmental tasks? 
Experiences? 
Eye-hand and eye-eye coordination? 


2.2 Typical student problems at each level? 
2.3 Likelihood that students will have the prerequisite 
knowledge? 


3. What students are likely to be enrolied in homemaking classes 
at each level? 


3 3-2 All levels of ability represented in earlier years? 
— . 3.2 A larger proportion of slow learners in later years? 
er 3.3 Fast learners in special sections? 


3 on hk, How may provision for new and interesting challenges be made 
| a eack year? 


se 
see ee ee 


1 By teaching a few areas thoroughly each year rather than 
ec: trying to cover entire scope of field? 

ie 4.2 By deliberately "saving" some new and interesting material 
; and not “taking the cream of" during the first years? 


5. How mich repetition in an area is justified? 
5-1 Oniy the repetition that is needed for mastery? 


5.2 Repetition provided in nev contexts so pupils do not feel 
that this is "old stwrr"? 


ay sy 


6. How mey facilities be used most effectively with respect to 
sequential development? 


7. How may teacher's time and energy be most effectively employed 
With regerd to sequence? 


Following is an example of a "scope and sequence” chart developed by 

: the author as an extension of her schema for a2 proposed curriculum in 
home economics at the secondary level.t Preceding the chart, a diagram 
of the schema ang 2 brief ovtline of major areas of content for each 
aspect are presented. 


1 Simpson; Elizabeth Jane, "Projections in Home Economics Education," 
= | American Vocational Journal, Vol. 40, No. 8, Hovember, 1965, pp. 41-43. 
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Other Areas 
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Vocational 
Education 


Senema for Proposed Curriculum 
in Home Economics 
at Secondary Level 


Ae | 


I. "Roles of Women" Core 


Roles of the girl; roles of the mature woman 

Concept of "maturity"--what it means to be a mature woman 

Understanding self and others 

Personal development--evaluation of own development, goais to 
work toward, resources 

Relationships with others--basic human needs; communication, 
verbal and nonverbal; sensitivity to others' needs 

Preparation for marriage and/or job or career 

Understanding and caring for children 

Nutrition and food selection 

Personal clothing--art aspects; consumer buying 

A place to live 

Management of personal resources 


A Fee 


Hm Om to © 
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II. HEHducation for Homemaking and Family Life 
A. Meaning of "home" and "family" 
B. The family as @ social institution 
C. Relationship of family to other social institutions 
D. Cultural influences on family life 
EK. Responsibilities of the family 
F. Developmental stages in family life 
G. Parenthood 
H. Management of the home, including family finances 
I. Housing the family, and furnishing the home 
J. Food for the family 
K. Clothing the family 
L. Caring for sick and aging in the family 
M. Continuing education in family life 
III. Education for Employment in Occupations Involving Home Economics 
Knowledges and Skilis 
A. Home economics-related occupations requiring varying levels of 
training or education 
B. Personal traits and habits that make for employability 
C. Xnowledges and skills needed for certain occupations related 
to: child care and guidance, food and nutrition, home 
management and care of the home, home furnishings, 
clothing and textiles, care of sick and aging 
IV. Pre-professional Education 
A. Professional opportunities in home economics 
B. Meaning of “profession,” “professional commitment" 
C. Independent studies in depth--problems related to some phase 
of home economics 
VV. Commonalities in Vocational Education 
See: Van Camp, Donna M., "Commonalities in Vocational Education," 
Iliinois Teacher of Home Economics, Vol. VIIT, No. 1, pp. 23-32. 
Proposed Curriculum in Home Economics at Secondary 
Level Areas of Emphasis, Grades 7-12 
Roles 
Gra. 2 of Women Homemaking Employment Pre-professional 
Tth x x 
8th x x 
9th x 
10th x x 
11th x x x x 
12th x x x x 
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L. Use of leisure 
M. Personal standards and values 
N. Continuing education in "womanhood" 


8th 


9th 


10th 


lith 


Leth 


Seope and Sequence Chart: 
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Home Economics Program at Secondary 


Level, Based on Proposed Curriculum Schema 


Understanding Personal 
Development 

Physical 

Rnotional 

Social 


Understanding Personal 


Development 
Concept of "femininity" 


Feminine responsibil- 
ities 


Understanding Seif 
Present roles 


Basic human needs 
(self) 


Looking Forward to 
Nerriage and/or 
a Job or Career 


Orientation to world 
of work 


EDUCATION FOR HOMEMAKING 

AND FAMILY LIFE 
Students: iith and 
12th grade students 
looking toward 
marriage. Basic 
course~-for boys and 
girls (team teaching 
by man and woman 
teachers ) 


Students: i2th graders 
who have had basic 
course. May be elected 
after basic course 


Areas of Study 


Personal Attractiveness 
Personal hygiene 
Grooming 
Manners 


Understanding Ovhers 
Friends of same sex 
Boys 
Parents and other 

adults 
Older persons 


Understanding Others-- 
Family and Friends 
Basic needs (others) 
Communication, verbal 
and nonverbal 


Becoming a Mature Woman 
Concept of “maturity” 
Evaluation of own 
maturity 

Sensitivity to others' 
necds 

Improving communication 
skilis 


Meaning of Home and 
Family 


Family Roles 


Family Financial 
Management 


Developing Traits for 
Employability, 
Friendships 


Occupations Related to 
Home Economics 
Requiring varying 
levels of preparation 


Personal Standards of 
Conduct 


Understand and Cari 


for Children 
(Self-understanding 
through unde sstand- 
ing children) 


Family as_a Social Insti- 
tution 
Relationship to other 
social institutions 
Cultural influences on 


family life 


Housing the i and 
Furnishing the Home 


Nutrition and Food 
Selection 


Select and 
Personal Clothing 


for 


Becoming an Attractive 
Woman 
Grooming (new aspects ) 
Clothing selection (art 
aspects ) 


Planning and Pre 
Simple Meals 
Principles of cookery 


(basics only) 


Responsibilities of the 
F. 


To its members 
To society 
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Areas of Study 


Helping Keep Surroundings Managing Personal Helping Care 


Attractive, Safe, Resources 

Sanitary Time, energy, 
money, 
abilities 


Use of Personal 
Leisure 
(Analysis of TV pro- 
grams, movies ) 
home 


Consumer i of 
Clothing Problems in 
Wardrobe planning nutrition 
Quality features Preparing a 
(not covered, grade 8) quick, 
Ethical shopping nutritious 
practices meal 
Personal. Clothi 
(may be Seiceed) 
Minimum essentials 
of construction 
Developmental Stages of Beginning a New 
Family Life Family 
Husband-wife 
relation- 
ships 


Providing for Family 
Clothing Needs 


Meeting Needs of 
Sick and Aging 
in the Family 


Commmnications in 
Social Situations 
As hostess, guest, 


entertaining at 


for Children 
Guiding 
children's 
play 


Personal Nutrition Use of Personal 


Leisure 
Concepts of 
leisure 
Values related 
to use of 

leisure 


Managing a Home 


Becomi a Parent J 


Continuing Fau- 


cation in Family 
Life 


Grade 


Lith EDUCATION FOR EMPLOYMENT Preparation for 
Students: 


those for Employment 
whom high school is Ficeacnel ities in 
terminal and those pre- Voc. Kd.) 


paring for further 
vocational education in 
voc.-tech. school or 
Other specialized 
training program 


L2th 


llth PRE-PROPESSIONAL EDUCATION Professions Related 
or Students: college-~ to Home Economics 
L2th bound, particularly 


those interested in Meaning of 

home economics Profession 

proessions Professional person 
Professional 


commitment 


Areas of Study 


Cooperative Work Experience- 
Study Program to Prepare for 
Employment in Occupations 
Requiring Home Hconomics 
Knowledges and Skills 
and/or 
Classroom Program to Develop 
Knowledges and Skills for 
Enployment in One or More 
Areas or a Combination of 
These 


bet aes, et 


Group and individual con~ 
ferences on problems related 
to job and to management of 
personal resources. 


Special units on: 


1. Living Away from Home 
Living arrangements 
Finding so place to live 
Relationships at work 

and away from the job 


2. Continued Development for 
Employability 


Independent studies in depth--problem related to some 


phase of home economics 
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The example given provides for a total home economics education 
program which takes into account the home and family living aspect of 
the program, the occupationaliy-oriented aspect, and a pre-professional 
aspect. That the occupational program was not outlined in greater detail 
was not due to a lack of concern and commitment to the program on the 
part of the author--but, rather, to the newness of the program and the 
fact that basic content for this aspect is in the early stages of devel- 
opment. 


In the example given, both horizontal and vertical sequence have 
been considered. Questions regarding sequence which were presented 
previously were taken into account. Obviously, if all facets of the 
program were carried out, the services of several teachers would be 
required; such @ program would be possible only in a larger school unit. 
In the smaller one-teacher department, choices would be made. For 
example, the teacher might decide to use the outlines for the ninth and 
sleventh grades with their emphasis on the vitally important areas of 
management and relationships, and provide for a pre-professional course, 
with emphasis on individual study, for college-bound girls aiming at 
careers in home economics or related professions. 


Essentials of Any Teaching Plan 


Any teaching plan has five major parts, as was pointed out in the 
first issue of the current series of the Illinois Teacher. ‘These are: 


Ob jectives--or, if you prefer, goals, aims, purposes, outcomes 


Content--what is to be taught, the subject matter--stated in the 
form of facts, principles, generalizations or "levels of generaliza- 


tions," depending on how you were taught and prefer thinking of 
them 


* Learning experiences--the activities and procedures employed to 
help students progress toward the objectives 


Teaching aids and facilities--the tools used to aid students in 
progressing toward the objectives 


* Means of evaluation--methods employed to help ascertain student 
progress toward objectives and the effectiveness of the teaching 


General procedures in curriculum development were outlined in the 
Iilinois Teacher, Vol. IX, No. 1, po. 8-9. At this point, it might be 
helpful. to review this section. 
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Educational Objectives 


The following references will be helpful to the teaci -r in analyzing 
the behavioral aspects of educational objectives: 


Bloom, B. S., editor, Taxonomy cf Educational Objectives, 
Handbook I, Cognitive Domain, New York: David McKay 
Co., 1956. 


Krathwohl, D. R., Bloom, B. S., and Masai, B. B., A Taxonomy 


of Educational Objectives, Handbook II, Affective Domain, 
New York: David McKay Co., 1964. 


A classification system for educational objectives in the psychomotor 
domain is being developed under a grant from the U.S. Office of Education. 


The following overview of considerations in developing educational 
objectives in home economics has teen prepared by Professor Mary Mather, 
Division of Home Economics Education, University of Illinois. She has 
used this guide in working with teacher groups concerned with problems 
of curriculum development. 


Considerations in Developing Educational Objectives 


What should a student study? How can I help a student learn? How 
can I tell when a student has achieved this learning? These are three 
questions Prequently raised by teachers. Well-stated educational 
objectives can help determine the answers. 


An EDUCATIONAL OBJECTIVE is a statement of intent, of hoped for B 
behavior (desired learning, proposed change), 0. the part of ? 
the learner which may result from instruction. 


LEARNING is a change in capability which is inferred from a 
difference in an individual's performance from one time to 
a later time. 


Therefore, it follows that: 


1. we mist have some type of data in terms of the individual 
performing in some way in order to infer that learning has 
taken place, and 


2. in order to collect data from which learning is to be juuged, 
statements of hoped for learning (educational objectives ) mist 
be specific enough and clear enough that we know what we are 
looking for; 


3. the degree of specificity (how detailed to make the objectives) 
should be at the level of generality of behavior that one is 
seeking to help the student to acquire. Identify a performance 
which can be valued in and of itself as being effective in the 
student's life. Each objective should express a purpose which 
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a makes sense within the larger purpose of the person's life goals, 
, and this purpose should be distinguishable from others. For 
| example. “ability to combine colors for pleasing combinations 

in one's home” is more specific than "ean use color effectively"; 
ti 


au kk, since PERFORMANCE seems to be the key, a description of hoped 
for behavior mist contain a good "strong" verb, a verb referring 
to observable human action. 


; Well-stated educational objectives guide the BEHAVIOR OF THE TEACHER. 
i. They help her COMMUNICATE to herself and to her students (as well as to 
- i other teachers sharing her materials and responsibilities ). 


1. Objectives tell teachers what the intent of instruction is so 
¥ that: (a) appropriate experiences can be provided to give 
ss opportunities for leerners to move toward the desired objective, 
and (b) appropriate evaluation materials can be devised to 
measure growth toward, and achievement of, the objective (the 
7 desired learning). 


= 2. Objectives communicate to students where they should be going. 
a Unless students know what the objectives are they are likely to 
resort to memorization and mechanical completion of exercise 
rather than carry out relevant sorts of learning activities. 
There should be less of the students’ trying to guess what the 
Bf teacher wants, and less surprise on the part of students when 
= they are evaluated on one premise (one the teacher had in mind) 
when they had studied and learned on another set of assumptions. 


i Classification of Hilucational Objectives 


Kducational objectives are thought of in three major groups: 


* those dealing with knowledge and intellectual skills and abilities, 
i.e., the COGNITIVE domain; 


pene net tee oe 


* those dealing with interests, attitudes and values, the motivators 
of much of human behavior, i.e., the AFFECTIVE domain; and 


* those dealing with manipulative skills and abilities, i.e., the 
PSYCHOMOTOR domain. 


Ba All of the above contribute to an ACTION PATTERN on the part of the 
. | learner, our old friend PERFORMANCE. 


Although there is much relationship among the three classifications, 
it is useful to be able to identify the domain in which you are primarily 
teaching and evaluating at any one time. 


Each family or class of objectives can be further organized and 
classified to indicate various levels or steps in learning in the 
cognitive, affective or psychomotor areas, each step building on the 


oe 
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previous one. Just as it is useful to be able to identify in which domain 
you are endeavoring to achieve changed behavior, it is useful to be able 
to identify at which level you are working. ‘Thus we are aided in our 
teaching and evaluating by being 


SPECIFIC PRECISE REALISTIC 


when stating objectives. 


Content 


“Content” refers to student learnings, what is taught. It includes 
Pacts, principles, and generalizations. Emphasis was given this aspect 
of curriculum development in home economics in an article by Professor 
Hazel Spitze in the Illinois Teacher of Home Economics, Vol. IX, No. 2.7 


The following statement on "Teaching for the Development of Concepts 
and Generalizations" has been prepared to serve as a guide for teachers 
as they seek to gain skill in using the “concept approach” in teaching. 
It involves consideration of both content and methodology. As given 
here, the statement will appear in the Illinois home economics curriculum 
guide to be published during 1966. The statement is pvesented by permis- 
sion of the illinois State Department of Mucation. 


Igpitze, Hazel Taylor, "The Structure of Home Economics as a Basis 
for Curriculum Decisions,” Illinois Teacher of Home Economics, Vol. IX, 
No. 2, 1965-66, Ppe 62-96. 


sem ae “ 
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TEACHING FOR THE DEVELOPMENT OF CONCEPTS AND GENERALIZATIONS” 


Why teach for the development of concepts and generalizations? 


What 


The transfer of learnings from the classroom to the home and com- 
minity, and to employment situations, is more likely to result when 
students have been guided to draw warranted conclusions in the form 
of generalizations. 


In a rapidly changing world, the specifics may change; the concepts 
and generalizations have more enduring value and meaning. 


Teachers and students have more understanding of the material when 
they have leerned to generalize. Generalizations help a person 


connect, explain, and identify facts and predict what may happen 
next. 


The ability to generalize is a technique used in everyday living. 
Quality of living may be improved through development of ability 
to draw sound generalizations. 


The ability to generalize soundly, once developed, is a time and 
effort saver. Instead of many isolated facts, a person may have 
one "big idea™ to remember. 


One of the purposes of education is preparation for the future. 
Meaningful organization of the subject matter of a field is 


facilitated through understanding the concerts and related 
generalizations and how they are developed. 


is a concept? 


One author said, in effect, that they come in different kinds of 


packages. They may be in the form of ideas, rules, generalizations, 
principles or laws, theories, problems, or areas of living.2 


been 
idea 


A concept may be embodied in a word or phrase and this has sometimes 
called the concept in its purest form. It is this word or phrase 
of a concept that many people Pind most useful. 


There are several definitions of concepts that may be helpful. One 


frequently used in connection with the development of curviculum materials 
in home economics is: 


*% 
Prepared by Elizabeth J. Simpson. 


lraapted from a statement prepared by Lila Jean Eichelberger, Home 


Economics Teacher, Champaign High School. 


“Dressel, Paul L., “The Roles of Concepts in Planning the Home 


Economics Curriculuw_," Home Economics Seminar, Progress Report, 1961, 
p- 13. 
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Concepts are abstractions which are used to organize the world 
of objects and events into a smaller number of categories. 
These, in turn, can be organized into hierarchies. + 


Burton, Kimball, and Wing, in Education for Effective Thinking, say: 


Some writers make very heavy going in defining a concept. 
This is probably necessary in tecunical fields and for 
advanced thinking. Simple definitions can be made which 
tell us what we need to know: 


A concept is a defined idea of meaning fixed by and as 
extensive as, the term used to desi‘nate it. 


A concept is the amount of meaning a2 person has for any 
thing, person or process. 


A concept is a suggested meaning which has been detached 
from the many specific situations giving rise to it and 
provided with 2 name. 


A concept is a logical construct capable of interpersonal 
use. 


A concept is a word or other symbol which stands for the 
common property of a number of objects or situations. 


Concepts are established meanings on which we can rely 
with assurance. 


Concepts grow and develop through experience, by reflection upon 
experience, by abstracting from experience and interrelating various 
phases of experience. 


Let us consider the concer* of HAPPINESS. We have the notion of a 
"pleasurable state," satisfaction, good feelings associated with the 
word. 


In understanding the concept, it might help to consider what it means 
in terms of childhood experiences. Charles Schultz in Happiness is is a Warp 
Puppy> defined happiness as a pile of leaves for jumping in, a string of 
paper clips--if you are a little girl, and, from the puppy's point of view, 
@ piece of fudge caught on the first bounce. One might add his own notions: 


trom Work Material for Regional Conference, Department of Health, 
Education, and Welfare, Office of Education, Division of Votec. Education, 
Home Economics Hducation Branch, February 1962. 


purton, William H., Kimball, Roland B., and Wing, Richard L., 
Education for Effective Thinking, Appleton-Century-Crofts, Inc., New York, 
1960, p. 15h. 


3sctuitz, Charles, Happiness is a Warm Puppy, Determined Productions, 
Ine., San Francisco, Calif., 1962. _ 
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Happiness is a Ruth Welcome recording to dine by in the evening. 
Happiness is renewing old friendships. 
Happiness is an orange flower in a bud vase. 


The happiness concept is enhanced through experience. One soon 
begins to realize that values are involved in his concept of happiness. 


One might generalize that, "What gives one happiness is affected by 
the values that he holds.” This simple generalization adds further wean- 
ing to the notion of happiness. One might think of the pure concept as 


having generalizations that cluster about it. Some people find this wa 


——— 


of looking at concepts and generalizations helpful. 
What is a concept?--another look at the question 


Presented earlier was the simple definition of a concept: "A concept 
is the amount of meaning a person has for any thing, person, or process.” 
Within this definition there is another term that may need defining. 

That term is meaning. 


Meaning is the total significance of any thing, person, process, 
or situation built up by an individual as he has experiences 
with it. Mcaning is the grouping of ideas, kncwledges, beliefs, 
feelings, and impressions of any and all kinds attached to the 
item. 


er eee ee ee 


opment ? 


Following are the principles of concept development as brought out 
by Professor Willian Burton in his work with home economics educators: 


1. Concepts grow out of experience in pursuit of a problem or 
purpose of some sort. The school, therefore, must provide many 
and varied experiences. 


For example, one might consider the concept of resources. A 
purpose in the area of management is to help students gain 
increased understanding of the rescurces that may be employed 
in achieving individual, family, and institutional goals. Many 
learning experiences at all levels may be provided to help 
students recognize the technological resources having to do 
with things; social resources having to do with things and 
people, as a church, @ loan company; and the personal resources 


1 
Burton, Kimball, and Wing, Op. Cit., p. 160. 


the principles as stated are based on materials appearing in Burton, 
William, Kimball, Roland B., and Wing, Richard L., Education for Effective 
Thinking, New York: Appleton-Century-Crofts, 1960; and Lee, J. Murray and 
Lee, Doris H., The Child andi His Curriculum, 3rd Hd., New York: Appleton- 
Century-Crofts, 1960. 
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that have to do with feelings, attitudes, beliefs, emotions, 
sentiments, and so forth. 


Opportunities for observation, handling, experimentation, and 
discovery are necessary. 


For example, the concept of safe food. The meaning of safe food 
is enhanced through observing sanitary procedures in preparing 
and storing food, through such experiences as touching unwashed 
food to an agar plate and watching the development of bacterial 
growth, through comparing the results of different methods of 
storing food, through reading.... 


Concepts may be derived from vicarious experiences instead of 
direct experience. 


For example, the meanings attached to the term personal values 
may be developed through case situations, through the use of 
films, through role playing, as well as through one's personal 
experiences, 


Concepts may be clarified and extended through reflection, 
analysis, and discrimination. 


One teacher reported as follows: “Through the years, my ccncept 
of communications has grown and developed. At first, I thought 
of comminicating as talking with or corresponding with someone. 
Then, somewhere in a counseling course we discussed non-verbal 
communications; and I learned that how I sat, stood, held my 
hands and arms, smiled or failed to smile communicated something 
to observers. Still later, doing research on teen magazines I 
became more and more aware of the power of the mass medix of 
communication. So the whcle idea of communications took on more 
and more meaning as I experienced, reflected on experience, 
analyzed, and abstracted from these experiences with commni- 
cation. 


Concepts are not achieved quickly at a given time. They are 
never fixed or final. Levels are to be discerned. The process 
goes on continuously. 


The meaning of this should be apparent, with the possible 
exception of the idea that “levels are to be discerned.” Some 
concepts in the word or phrase form are quite broad and cover 
others that are more limited. For example, the concept of 
"family roles" covers the more limited concepts of “other 
role," “father role," “grandparent role," “dual role of women," 
and so forth. Perhaps Burton was speaking of the concept in the 
form of the generalization when he said that levels are to be 
discerned. A discussion of “levels of generalizations” is 
included in this section of the guide. 


Concepts are achieved ordinarily through an active, dynamic 
process, not through a formal or so-called “logical” process 
(except with very well-informed, mature learners ). 
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However, one may "set the stage” in the classroom for the devel- 
opment of concepts in a more orderly manner than might occur by 
chance. This is one of the purposes served by the teacher--to 
help the student to organize and to perceive organization. 


Concepts gradually evolve, are refined, and change. They evolve 
from questioning previous concepts. 


Thus, a student who has been taught about color harmony in terms 
of specific color combinations with names, as "monochromatic, " 
"adjacert," “triad,” may develcp the notion that no other combi- 
nations are harmonious. When he thinks about the idea of color 
harmony the meaning he attaches is that of certain “accepted" 
combinations. Later, he is pleased by other combinations. He 
questions whether his first notions about color harmony were 
entirely correct. Perhaps he reads in the area of "color" and 
finds a statement something like this: Any colors may be con- 
bined harmoniously provided they are pleasing in respect to 
Value and intensity. His concept of color harmony has been 


changed and refined as a result of questioning a previously 
held concept. 


Concepts to be developed should be carefully selected and then 
presented through many and varied learning experiences. 


Since we do not have time to teach everything and mist make 
some selections from all that we might teach, an important 
curriculum question that occurs is “if X is included, what mst 
be omitted?" Space does not permit going into all the factors 
that should be considered in selecting content, but perhaps one 
could be given. There are certain concepts that have relevance 
to more than one area of home economics. Perhaps these coordi- 
nating concepts should have high priority. Examples might be: 
Management of time, roles of family members, home safety. 


Accidental discoveries sometimes produce concepts. 


Perhaps what is needed is a more serendipitous approach on the 
part of both teacher and student! 


What guides may be used in determining what concepts are to be taught? 


The following statements may serve as guides in this process. How- 
ever, it is important to realize that the author was doubtlessly thinking 
of the concep’; in forms other than that of the pure concept as expressed 
in a word or phrase. 


1. 


2. 


A useful concept must be accurate, for otherwise it will 
lead to faulty generalizations and inaccurate thinking. 


A useful concept mst be recent, or of recently demonstrated 
work, else it may be ontmoded when today's learner comes to 
apply it in tomorrow's world. 
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3. Auseful concept mst be permanent--must be built to last. 
"Some ideas, some values, some knowledge, some skills, some 
attitudes are of worth, because of their continuing relevancy 
to human existence and problems. 


hk, Auseful concept mst release the learner's creative instincts, 
for vomorrow's world will require, above all else, the ability 
to apply the imagination. And in today's curriculum, those 
experiences which may tend to narrow the individual's perspective 
will need to be...eliminated in favor of those which support 
creativity.t 


What is a generalization? What is the relationship between concepts 
and generalizations? 


¢ A "generalization" is a complete thought which expresses an under- 
lying truth, has an element of universality, and usually indicates 
relationships .¢ 


* Any full generalization or principle is a concept. Some limited 
generalizations may not be concepts, i.e., child-made generaliza- 
tions. Concepts are bigger, broader, more "fuzzy" and will "cover 
more ground" than generalizations.3 


One might consider the concept of "basic human needs." This is a 
big, broad, "fuzzy" idea. It covers a great deal, including the more 
limited concepts of "basic mental needs.” It also covers a number of 
generalizations, for example, "A knowledge of basic needs contributes 
to self-understanding; and families, school, church, community, and peer 
groups contribute to meeting physical, mental, and social-emotional 
needs.' 


In the chapter, "What a Lovely Generalization” in Thurber Country, 
James Thurber illustrated humorously and well some of the "Go nots” in 
respect to generalizations. This is fun reading for the teacher strug- 
gling with the task of helping students draw sound generalizations. 


The following tests may be used by the teacher developing curriculum 
materials and as a guide for students in testing their conclusions: 


lay Harold D. Drummond of the University of New Mexico, as given in 
News Letter, Champaign, Illinois, Commnity Schools, Vol. 21, No. 36, 
May 27, 1963, p. 4. 


evork material for Regional Conference, Op. Cit, 


3From presentation by Williem Burton at Pacific Regional Conference, 
March 1962. 


‘mnurber, James, Thurber Country, Simon and Schuster: New York, 
1962. 
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1. Is it supported by research or accepted theory? 


2. What are the assumptions that underlie this conclusion? Are 
these sound? 


3. Is it applicable to other situations? That is, does it have 
the “element of universality" mentioned in the definition? 


Another guestion that one might ask has to do with the relationship 
word selected. Most generalizations will show relationships between or 
among ideas. For example: "Human relationships are enhanced through 
the understanding of behavior and its causes." Enhanced is the relation- 
ship word. "A clear concept of the material to be transmitted facilitates 
commnication." Facilitates is the relationship word. "Development 
results from a continuous interaction of the individual and his environ- 
ment." Results is the relationship word. Enhances and facilitates are 
soft relationship words; they denote ca “ion and are quite correctly 
used in the examples given. Results is 4 stronger, more forceful rela~ 
tionship word and was properly used in the example. It is apparent that 


the choice of the relationship term is quite important in determining 
whether the statement can be supported. 


What are the “levels of generalizations"? 
1. The first level is likely to be either a description, definition, 


analogy, identification, or classification. Statements are 
simple ana may relate to personal experience. 


2. The second level shows relationships among ideas. They may make 
comparisons and include more ideas than on the first level. 
This is the principle level. 


3. The third level usually explains, justifies, interprets, or 
predicts. Generalizations at this level may be more remote 
in time or space. They often suggest a direction for “sehavior. 


What are some examples of generalizations at each level? 


Concept: Communications 


First-level generalization. "Communication includes those processes 
by which individuals influence one another. Communication takes 
veyious forms, both verbal and nonverbal." 


Second-level generalization. "A clear concept of the material to 
be transmitted facilitates comminication. Communication with 
others influences an individual's personality." 


Third-level generalization. "Ability to communicate grows with 


comminication experiences. Relationships with others are 
enhanced through development of the ability to comminicate." 


york material for Regional Conference, Op. Cit. 


ahs 


Concept: Preteins 
First level. Definitions of protein, classification of protein food. 


Second level. Principles of preparing protein-rich foods-~-cheese, 
eggs, meat, etc. 


Third level. Generalizations that apply to protein cookery in 
general. 


It is not necessary always to identify the level of generalization 
nor force a generalization at each level for every concept considered. 
But, the idea of ‘evelis is helpful. It is quite apparent that under- 
standing terms and classification systems and being able to describe and 
offer analogies is essential to an understanding of principles and 
generalizations making use of these ideas. Hence, there is some order 
in the generalizations that cluster about a concept. And the task of 
identifying the generalizations is made easier when this order is 
recognized and understood. 


How may teachers help students develop generalizations? 


- A generalization is an outcume of teaching. Students should form- 
late generalizations in their own words. They are not given to the 
student nor verbalized for him. A student arrives at a generaliza- 
tion inductively and uses it deductively. 


¢ Understanding the concepts included in a generalization is basic to 
understanding the generalization. Understanding concepts contributes 
to ability to see relationships between and among them, hence to the 
ability to develop second- and third-level generalizations. Thus, 
is the importance of the first-level generalization emphasized. 


- To formulate a generalization, the learner must be able to perceive 
at least two ideas simultaneously with clarity and meaning, put the 


ideas fogether, compare and contrast them, and formate conclu- 
sions. 


¢ Comprehension of a generalization is increased as learners use them 
in different ways and in new situations.& 


* Student ability to test the soundness cf a generalization may be 


developed through providing repeated opportunities for such activity 
in the classroom. 


1"curriculum Planning and Teaching: The Concept Approach,” Working 
papers, National Home Economics Curriculum Development Workshop, Univer- 
sity of Missouri, June 1964, p. 4. 
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« Identification of the levels of generalizations clustering about a 
concept serves to guide planning in respect to organization and 
sequence in teaching. 


« Understanding of individuel characteristics of learners is basic to 
determination of ways of developing concepts and generalizations 
with them. 


In guiding students to develop generalizations, the following list 
of structured questions has proven helpful: 


A Guide to Developing Conclusions in the Form 
of Principles and Generalizations 


Films, minute dramas, case situations, and role playing may be used 
in order to help students think, examine ideas, and develop understand- 
ings. When they are used for these Purposes, they serve to stimilste 
thinking; they may reise questions rather than answer them. They 
present ideas which may be examined and used as a basis for helping 
students to clarify their beliefs and draw their own conclusions. 


When the above methods have been used for the purposes suggested, 
the following kinds of questions in the sequence given have been helpful 
in guiding discussions: 


1. Questions for which the answer will be found in the situation. 


2. Questions calling for an examination of similar ideas in other 
situations. 


3. Questions asking the student to draw inferences, to begin to see 
cause and effect relationships, to begin to express their own 
opinions or ideas in regard to situations. 


4, Questions that ask students to formulate a generalization of 
their own, based on an examination of data from the film, case 
situation, or drama; from many sources in life situations; and 
from the opinion of authorities. As a teacher carries on a 
class discussion, she may want the class to study the many 
generalizations made by individual students and help them to 
arrive at generalizations which have a higher degree of agree- 
ment within the group. 


5. Questions that ask students to examine these ideas as they apply 
to their present day life; questions that ask what authorities 
say about certain problems. 


6. Questions that ask students to illustrate the meaning of their 
generalizations. In general, these questions call for students 
to begin to see how thinking and planning can get some of these 
ideas into everyday practice. 


oh 


Adapted from: TEACHING MATERIALS FOR USE IN THE TEACHING OF CHILD DEVEL- 
OPMENT AND RELATED ART IN HOMEMAKING EDUCATION IN TENNESSEE, University 

of Tennessee, Department of Home Economics Education, Knoxville, Tennessee, 
in cooperation with the State Department of Education, Vocational Educa- 
tion, Nashville, Tennessee. 


Following is an example of a lesson using this series of structured 
questions. Actually, it could serve as a lesson plan. The teacher who 
developed the plan used it, with variations, in several class situations. 
In parentheses, she has indicated how the lesson developed with one group. 
She reported that the series of questions, only slightly revised, were 


useful regardless of the specific role-playing situation selected by the 
class. 
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for Developing Generalizations 
UNIT: DEVELOPING LOVE AND UNDERSTANDING WITHIN THe FAMILY UNIT 
TOPIC: UNDERSTANDING OLDER MEMBERS OF THE FAMILY 


OBJECTIVES ; 


l. Increased understanding of and appreciation and respect for 
aging members of the family--and aging people in general. 


2. Increased understanding of how we may help aging people meet 
their basic human needs. 


3- Increased understanding of how we may live in peace and harmony 
with aging members of the family. 


4, Increased understanding of self. 


ACTIVITIES AND PROCEDURES CONTENT 
1. ‘Show pictures of hands of Obviously these are the hands of an 
aging person aging person because they are 
wrinkled and the skin is that of an 
"Can you describe the person older person. 
who belongs with these hands? 
fell me something about the They look like hands that have been 
person." very busy--the hands of a person 


who has known hard work. 
2. "Think about the older people 
you know. Tell us a little 
about them--without using names.’ 


Discuss older people students 
know--relationship to student, 
their interests and needs. 


248 


ACTIVITIES AND PROCEDURES CONTENT 3 
3. "Sometimes it is necessary for Possible problems 

three generations of a family Conflicts between needs of aging 

to live together--at least for for peace and guiet and needs of 

a time. What are some of the younger people for activity and 

problems that sometimes arise noise. 


in these situations?" 


Difficulties in communication due 
to different times, different 
experiences. 


oa an a 


Lack of understanding of basic needs 
7 . and how they may be best satisfied 
a! at different stages in life cycle. 
Etc. 
k. "Suppose that we role-play one 

of these problem situations 
and see if we can gain 
a increased understanding of the 
; a older people involved and of 
5 ourselves in relation to them.” 


eee 


be the one that most frequently 
= arises in the three-generation 
E family?” 


= Cldss selects problem. (The problem that students choose might have 
i - been anticipated--that of the conflicting needs of older people and 
younger family members. The needs of the older family members are 


for peace, quiet, and serenity; the needs of younger members are for 
activity and noise. 


— “Which problem seems to you to 


5. “Who would be involved in this 
problem situation? Describe 
those persons involved.” 


ee 6. "Where would the action take 
_— place? Describe the setting 
_— . and exactly what has led up to 
B this problem." 


7. "Secure volunteers for the 
various roles. Ask them to 
'get in character.'" 


8. Ask that half of the class 
observers identify with the 
older person and try to feel 
as she feels and half identify 
with the younger person and try 
to ascertain what she is feeling. 


9. 


10. 
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ACTIVITIES AND PROCEDURES 


Role-play the problem situation. 
place in the kitchen. 


CONTENT 


(In one class, the sction took 


The adolescent daughter was entertaining two 


girl friends who were dancing to her Beatle records. The grandmother 
who was the only adult at home entered the kitchen and asked her 
granddaughter to be quieter, saying, "Young people didn't do this 


sort of thing when I was young," 


Discussion 


A. 


"What happened in this 
situation?” Student gives 
brie? summary of situation 
that was role-played. 


"Do people you know ever 
behave the way the grand- 
daughter did? Teli us 
about it." 


"Do older people you know 
act the way that this 
grandmother did?" Discuss. 


"Why did they behave as 
they did? The grand- 
daughter? What feelings 
did she have? What needs 
did she express?" 


“The grandmother? What 
feelings did she express?" 


"What do authorities say 
about situations like 
this?” 


Read in Smart and Smart, 
Living in Families, pp. 
95-963; 394-396. 


"Now, considering what we 
have seen in our role- 
playing situation, what we 
have experienced in our own 
contacts with older people, 
and what we have read, what 
conclusions might be drawn 
regarding older members of 
the family?" 


ete. 


Needs--independence, activity, to 
be like peers, to be popular. 


Needs--peace and quiet, a feeling 
of belonging. 
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"Their needs?" No matter what age a person is, he 

Zz has certain basic needs, both physi- 

7 cal and psychological. The psycho- 

logical needs are needs for 

affection, recognition, security, 

new experience, achievement and 

E feelings of adequacy, dependence 

7 and independence, and a satisfylug 
philosophy of life. 


"How may we help them We may help aging people meet their 
meet their needs?" needs through showing respect for 
them, planning some time with then, 
a considering their desires, remember- 
oe i ing to show appreciation, and 
pas keeping the lines of communication 
a open. 


= "Kow may we live happily Keeping the lines of commmication 
: . with older people?" open among the three generations is 

ar one way in which good relationships 
_— are promoted. 


Through practicing empathy we may 
gain increased understanding of 
aging members of our family or 
neighborhood. 


ea sn 


"What are the results for As we gain understanding of others, 
ourselves when we begin to we increase our understanding of 
increase our understanding self. 

of other people and the 

reasons why they behave 

as they do?” 


F. “Let's review these con- 
clusions that we have 
drawn." (Read each from 
board.) ““How may we apply 
them in our own relation- 
ships with older people 
and others?” 


Discuss the application of each. Students illustrate how they might 
apply each generalization in rather specific ways to own life. 


MEANS OF EVALUATION: Pencil and paper test requiring the application of 
the generalizations to problem situations. 


Observation of pupils in family situations--on home visits, for example. 


Anecdotal records of pupils’ relationships with others--particularly 
older people. 
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What are some other guides to helping students develop generalizations? 


The following statement! with only minor revisions was presented in 
the working papers cf the national Home Economics Education Curriculum 
workshop held at the University of Missouri, June 1964. Some of the 
suggestions given were included in the structured question guide: 


In helping learners state generalizations and develop concepts, 
perception skould be trained continually and use made of such 
questions as, ‘What do you see in this situation?’ Ability to 
abstract should be developed with questions such as, ‘What do 
you see here that is similar or dissimilar to another situation?’ 
Generalizations should be used in answering the question, ‘From 
what you know about this, what do you think will happen in this 
new situation just presented to you?' Other questions that may 
help Learners to state generalizations are ones that: 


1. Cail for an example of similar ideas in other situations. 


2. Ask learners to draw inferences, to see cause and effect 
relationships. 


3. Bring out dissimilarities cf main ideas. 


h, Ask learners to illustrate meanings of the conclusions as 
they apply to their own life. 


5. Ask learners to state the relationship between two concepts. 
6. Ask what authorities say about certain problems. 
os 7. Ask what research evidence regarding the problem is available. 


8. Ask learners how they can prove an observation. 


What is the place of vocabulary study in the development of 
generalizations? 


In the development of generalizations, the first level, as has been 
stated, is "likely to be either a description, definition, analo 
identification, or classification." The importance of a study of word 
meanings in developing first-level generalizations is obvious. 


Second- and third-level generalizations show relationships among 
ideas which have been developed at the first level. That is, they are 
built on the first-level generalizations. 


Hence, vocabulary study serves to help prepare students for stating 
generalizations at these levels. 


lgapted from "Curriculum Planning and Teaching: The Concept 
Approach," Op. Cit., p. 5. 


7 252 


The following section on vocabulary study includes many suggestions 
= which have been found helpful by a group of Illinois teachers working 
over a two-year period in the gencral area of "teaching for development 
of the ability to think.” 


Vocabulary Study 


We use language as a tool in thinking. “If students are to think 
clearly in any area of subject matter, they must understand the terms 
3 that are used. Therefore, vocabulary study should be a pert of each 
= unit that is taught." 


The following are some suggestions for teaching for increased under- 
standing of word meanings: 


Define or have students look up meanings of new terms. 


Have a place on the chalkboard set aside for terms and their defini- 
tions. 


+= me ee 


Plan with students for a special place in each student notebook for 
=, new words and phrases and their meanings. 


Where appropriate, use the bulletin board to illustrate the meaning 
of new terms. 


= Include on pre-tests, terminology important to the development of 

i understandings within a unit of study. Provide for special study of 
—_— terms most frequently misurterstood. Evaluate progress in develop- 
oe ment of understanding of terms with end-test. 


Use crossword puzzles, developed by teacher or student, as one means 
of providing for vocabulary study. 


Have each student list all of the words that she does not understand 
in a reading assignment. Summarize the list and use it as a guide 
in determining which words to include in vocabulary study assignments. 


Have students make sentences using new terms as one way of determining 
whether they understand word meanings. 


Kinds of terms that need defining include: 


New terms encountered in a unit of study--for example, such terms as 
family life cycle, developmental tasks. 


Value terms, such as good, bad, attractive, intéresting. Students 
need to know how these terms are being used by others if they are to 
communicate effectively. 


1h emmon, Louise and Simpson, Elizabeth, Teaching Process of Thinking 


in Homemaking Education, Department of Home Economics, NEA, Washington, 
D.C., pe he 
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Terms with depth of meaning. These are the kinds of words which have 
emotional significance for individuals. Meanings for individuals may 
vary according to experiences, attitudes, values and beliefs held. 
Such terms as the following are included: home, family, democracy, 


security, parent. 
Students may have difficulty with: 


Synonyms--for example, colors next to each other on the color wheel 
may be referred to as neighboring, adjacent, or analogous. Different 
references may use different terms. Students may need help in recog- 
nizing that the terms mean the same thing. 


In defining words, the dictionary may give synonyms which are only 
approximate in meaning. A student may need guidance in using the synonyms 
in appropriate ways. 


Homonyms; a homonym is a word having the seme pronunciation as 
another, but differing from it in origin, meaning, and often, in spelling. 
Examples in the field of home economics include: 


baste, as in “baste the seam" fold, as in "fold in the 
baste, as in "baste the roast" dry ingredients” 


fold, as in "fold the towels" 
whip, as in "whip the cream" 


whip, as in “whip the raw edge of the seam" ear, as in "eat the pear” 
pair, as in "pair of shoes" 
cube, as in “cube the cheese" pare, as in "pare the pear" 


. tt» 1 
cube, as in ice cuke 


Words which may be ambiguous in meaning--as value words and certain 
words which denote quantity, such as some, many, much, several. 


Ways of clarifying meanings 


In helping students to understand word meanings, the following means 
of defining may be used:1 


1. By genus and differentia. For example, “An orange is a citrus 
fruit, botanically a berry, that is nearly globose in form and 
orange in color." 


2. Comparison. “Like a grapefruit, only, as a usual thing, smaller 
and orange rather than yellow." 


3. Synonym. "Ascorbic acid for vitamin C." 
h, Pointing. "That is an orange." 


leurton, William H., Kimball, Roland, Wing, Richard L., Education 
for Effective Thinking, Appleton-Century-Crofts, Inc., 1960, p. 184. 
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5. Example. "A mandarin is one of a group of Chinese oranges." 


“ 
a a 


6. By direct observation or demonstration--quartering and eating an 
orange. 


A closing note 


The teacher will doubtless find new and creative ways of helping 
z students to develop concepts and generalizations. The foregoing 
= suggestions may serve as a beginning in this important undertaking! 


pa 
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Learning Experiences 


Thus far, we have considered educational objectives and content as 
aspects of curriculum development. A third major part of any curriculum 
plan is learning experiences. In their selection, the following guides 
may be helpful: 


B. 3 * Learning experiences should contribute toward the achievement of the 
: objectives. They should be appropriate to the objectives. 


Let us consider what this means. An educational objective has 
two aspects, a behavioral aspect and a content aspect. For 
example, in the objective, "Knowledge of criteria for the 
evaluation of family television programs," knowledge is the 
television programs is the content aspect. Using the taxonomy 
of educational objectives, cognitive domain, this objective 
would be classified as 1.24 Knowledge of criteria.! This 
analysis aids in determining what learning experiences may be 
most meaningful in working toward the objective. Since, in this 
ease, it is knowledge which concerns us, we know that recall is 
involved. The learning experience, then, may be one which helps 
the student develop awareness of criteria for evaluating family 
television programs and recall these when the situation calls 
for this knowledge. 


7 Now, on a higher level, an appropriate objective would be, 

a7 “Ability to evaluate family television programs." Ability to 

evaluate is the behavioral aspect; family television progrems is 
the content aspect. The objective would be categorized as 

= 6.20 Judgments in terms of external criteria.© At this level, 

-4 one is concerned with “evaluation of material with reference to 

selected or remembered criteria."3 The learning experience 
should be such that the student is afforded the opportunity of 
applying her knowledge about the criteria as she actually has 
the experience of evaluating family television programs. 

FS Developing ability calls for performance opportunity--in this 

, case, guided performance which is then discussed as the student 

_ is helped with the application involved in the situation, all 
of which should lead toward development of the judgment called 
for at this advanced level. 


¢ Learning experiences should lead to the development of significant 
content. 
Bloom, op. cit., pe 203. 
mid., Dp. 207. 


3Thid., pe. 207. 
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Students should have opportunities to arrive at their own con- 
clusions. They wiil need help in understanding the bases for 
sound conclusions. Such questions as the following may be 
heipful: Is there evidence in research or accepted theory for 
the conclusion? Does one's own direct experience or obse vation 
tend to support the conclusion? Is it a conclusion tha* 13 
generally applicable in situations similar to the one where it 
was developed? 


Learning experiences should be suited to the needs and concerns of 
students. 


Professor Hazel Spitze dealt with this point in some detail in 
the Illinois Teacher, No. 3 of this volume. 


Learning experiences should provide for continuity and sequential 
development. 


The discussion of “levels of generalization” in the section of 
this article on developing concepts and generalizations is 
relevant here. 


Learning experiences should provide for variety with respect to media 
and senses employed. 


Thus, provision may be made for individual differences in ways 
of learning and for greater student interest. 


Resources should be availiable for carrying out the learning 
experiences. 


However, one should not easily be daunted by a lack of resources. 
Frequently these can be obtained with some effort--or one may 
improvise resource materials that will serve the purpose. 


Learning experiences should provide for student develoment in 
ability to think and allow for development of problem-solving 
ability. 


Learning experiences should contribute to interest in and desire 
for more learning. 


Helpful in planning learning experiences is the reference, Techniques 


for Effective Teaching, a publication of the Department of Home Economics, 
National Education Association. It is availeble for 75¢ from the Depart- 
ment of Home Economics, NEA, 1201 Sixteenth Street, NW, Washington, D.C. 


Teaching Aids and Facilities 
A fourth major factor in planning for teaching is that of teaching 


aids and facilities. A whole new array of teaching (or, if you prefer, 
learning) tools is available to teacher and student. Teaching machines, 
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films, recordings, educational television--these are among the aids that 
offer promise for more effective teaching and learning. lee A. DuBridge, 
President of the California Institute of Technology, states that: 


We are only beginning to learn how to use these tools effectively. 
They are too often regarded as devices to replace the teacher--a 
wholly false conception. A hammer and saw do not replace the 
carpenter; a typewriter does not replace a secretavy. A new 

vool is a new opportunity for doing a better job, provided only 
we learn how to use it. 


The primary consideration in selecting teaching aids is the contri- 
bution they may make toward the attainment of the objectives. Certainly, 
a teacher who is well-informed regarding the various sids available and 
who is able to use them effectively will be equipped to select better 
those that are suited to the objective and the related content and 
learning experiences. 


Professor Mary Mather dealt with t+’+ problems of selecting and 
using teaching aids in her article, "A Look at Resources for Teaching 
Home Economics," in the Il?inois Teacher, Vol. VI, No. 9. Since copies 
of this publication are still avallable, a detailed discussion of 
teaching aids will not be included here, 


However, a few comments regarding instructional areas may be 
appropriate. Certainly it is a truism thai "Instructional areas should 
be planned in terms of the curriculum rather than the curriculum 
adjusted to fit the space and equipment provided in the instructional 
areas." Realistically, one has to think--at least to some extent--of 
the space and equipment available as curriculum plans are developed. 
But, very real dangezx lies in making too many concessions to outmoded 
facilities or (worse yet) using them as an excuse for retaining what 
is ne longer appropriate in the content of the program. 


Provocative reading for the teacher taking a long and serious look 
at teaching aids is Marshall McIuhan's "Understanding Media: ‘The 
Extensions of Man."@ It opens new avenues of thought concerning the 


nature of some of the newer media that we are employing in the teaching- 
learning situation. 


“DuBridge, Lee A., "The Teaching Profession--Forty Years of Change," 
The Changing Face of Teaching, Addresses and Discussions of a Teaching 
Career Month Symposium, Spons< Sponsored by the National Education nenocievion, 
Washington, D.C., April 8, 1965, p. 34. 


“Mctuhan, Marshall, “Understanding Media: ‘The Extensions of Man, * 
McGraw-Hill Book Co., New York, 1964, 364 pp. 


: 
9 
< 
ocr ale a a a pags fee a meng ama Be RDS ORT ee ee a 
eo ie ee ee SE 


8 Nah) si eT ee , 
ok ET Ee gc ey OF 


Si oceans) Mics Ses wert Pact eatin 
Se myers ween eae bee: 


Lc ae ily 
ae ee 


<4 cette mee tee 8K 


er ee on EE OY EO RS Se meen phere 


ia FR i RAR TENS F4 te are 


258 


Facilities for today's home economics program were discussed in the 
Illinois Teacher, Vol. VIII, No. 2.1 Volume VIII of the publication is 
being reprinted and copies will be available soon again. 


Means of Evaluation 


Determining the means of evalucniton to be employed is a fifth major 
task in developing curriculum plazs. ‘The seven basic steps© involved are: 


1. 


a. 


T. 


Formation of a statement of objectives. 


Classification of cojectives in . major types. (Invaluable tools 
at this stage are tie classification systems for educational 
objectives developed by Bicom, Krathwohi and others.3) 


Defining of each objective in terms of behavior. 


Suggesting of possible situations in which these behavior 
patterns may be exhibited. 


Selection and trial of promising methous for obtaining evidence 
regarding each objective. 


Selection on the basis of this preliminary trial the more 


promising appraisal methods for further development and 
improvement. 


Devising of means for interpreting and using the results of the 
various instruments of evaluation. 


Some means of collecting evidences of student progress toward 
objectives are: 


anecdotal records 

check lists 

conferences with parents and students; notes from parents 
diagnostic charts 

diaries or “logs” (student records ) 

discussion 

essay-type examinations 


lgarrow, Joseph and Elizabeth Simpson, "The Setting for the Home 
Economics Program at the Secondary Level,” Illinois Teacher of Home 
Economics, Vol. VIII, No. 2, pp. T4-86. 


eayier, Ra Was Ch. 12, "Evaluation Must be Continual and Flexible; 
It Must Evaluat * General Education in the American High School, Univer- 
sity of Chicago, Chicago, Illinois, 1942, 7 pp. 290-308. 


3mloom, op. cit.; Krathwohl, op. cit. 
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informal conversations 

observations of behavior 

performance tests 

personal interviews 

problem situation tests--oral or written 

questionnaires 

rating scales 

score cards 

short-answer tests--muiltiple choice; true-false; completion 


——_eeEeeee eee ee ee ee 


Plan as an Integrated Whole 


Experienced curriculum planners will find it impossible to think of 
one aspect of the curriculum plan without thinking of the others. In 
considering educational objectives, one is forced to think of the related 
content (suggested in the content aspect of the objective ), the learning 
experiences for achievement of the objective, which are implied in the 
behavioral aspect. Looking at these factors leads naturally to a con- 
sideration of the teaching aids and evaluation. All of these considera- 
tions are rooted in the bases upon which curriculum decisions are made-- 
such factors as the conditions of society and of families within the 
society, student needs, the local situation, and the structure of the 
field of study. In turn, these considerations are related to the 
curriculum planner's philosophy of home economics education, of home 
economics, of education, and of life itself. 


Thus, curriculum planning is seen »s a complex and demanding task. 
The complexity and challenge add to the fascination to be found in the 
task--and to the reward of seeing the plans work out in classroom 
operations. 


—— eee ee ee 


An example of an over-all plan for a home economics program has been 
given. Following is an example of a unit plan developed by graduate 
students (Peggy Carroll, Elda Kaufman, Betty McGhee, and Joy Plattner) 
at the University of Illinois in a class taught by Professor Hazel Spitze. 
Following the unit plans are examples of lesson plans. 


The examples are presented for whatever interest they may have for 
the busy teacher engaged in her own tasks of planning for the year, the 
unit, and the day. 
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Personal and Family Relationships, 
Example of a Resource Unit 


I. To increase understanding of myself 


Content (as Generalizations ) Activities to Encourage Learning 


I 
| 
{ 
| 
i 
a 1. Understanding self contributes Students fill out questionnaire “ALL 
a to understanding and accepting About Yourself," Illinois Teacher, 
others. Vol. II, No. 2. 
i 
| 


Take interest inventory to determine 
students’ questions or problems 
related to this area. 


Teacher-student planning of objectives 
for unit. 


View Understanding Myself, McGraw- 
Hili Guidance Filmstrips, 330 W. 
hond St., N.Y. 36, N.Y. 


| 
2. Fulfillment of physical and Bulletin Board — Use "pipe cleaner 

E psychological needs leads girl" as central figure. Students 
to individual development bring pictures to show how different 
! and satisfaction. needs are met; arrange pictures 


radiating from central figure. Use 
as basis for discussion. 


Observe a younger child (in elemen- 
tary grades or at home or while 
babysitting). Did you see evidences 
of children's needs being fulfilled 
or ignored? How does this relate 
to your family life? 


oe ee eee ey omens: 


Read a short story, magazine or a 
newspaper article, or a book about 


adults, young people, or children. 
Which of the basic needs are 
involved in the actions of the 
main character? 


1h hn ELA Ea ALi clone 5 ge he bey, i 
eer ee etree SP et te ae dee Nt I 


Study the ads in popular magazines; 
Pind as many as you can whose appeal 
is to the needs we've discussed. 
Bring them to class for discussion 


n tree 
ae eee oe 


# and analysis. 

: 3. Individuals face certain tasks Define the concept of “developmental 
in development which mist be task"; the term itself does not have 

_ accomplished in order to pro~- to be used. One might refer to the 

. | gress to the next level of tasks as “responsibilities for 


development. growing up.” 
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Identify the developmental tasks 
of a: 

baby 

toddler 

teen-ager 

parent 

grandparent 


Roleplay several situations 
depicting teen-agers working at 
their developmental tasks, some 
of the hurdles which they 
encounter. 


View filmstrip Learning to be 
Independent, Church Screen 


Productions. 
3 4, Individuals differ because of Students take pretest on heredity 
heredity and environment. and environment. 


List the many ways you differ from 
a classmate of yours. From thinking 
about your parents and grandparents, 
which of the above traits might you 
have inherited? 


View and discuss: Heredity and 
cz) ceed McGraw-Hill 
film). 


Heredity and Environment, National 
Repository of Tapes for Teaching, 

Kent State University, Kent, Ohio. 
(Send blank tape--tape recording. ) 


Diseuss how ‘ertain adults have 
capitalized on physical character- 
istics or have overcome physical 
handicaps. 


Stump, Al J., Champions Against Odds. 
(Macrae Smith Co., Philadelphia, Pa.) 


pamphlet. 


A Desk for Billie, NEA, Washington, 
D.C.--film concerning environmental 


handicaps. 
5. An understanding of how our Question box for anonymous questions 
bodies grow and change helps about growing up physically. 
us accept our physical 
development. Invite a doctor or nurse (possible 


Red Cross) to discuss physical 
changes. 
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a | View and discuss film Farewell to 
=: Childhood, International Film 
z Bureau, 6 N. Michigan Ave., 
Bt Chicago 2. 


6. Being able to recognize ovr Opserve in elementary grades; 
feelings and control our describe eny situation involving 
actions contributes to emotional control or lack of it. 
personal satisfaction and 
acceptance by others. Buzz sessions - "Experiences in 

the family develop emotional 
control.” 


et pea 
PIs gis I 
Cr ee 


Fi Write down 3 things that have 
happened to you lately which 
aroused your emotions. Were the 
emotions destructive or con- 
structive? How did you handle 
the situation? How did you feel 
when it was all over? 


~ 
tone Ae eee 


Roleplay situations involving 
problems brought about by emotional 
immaturity--follow by class discus- 
sion: draw conclusions. 


1 LOFEy STD tefl pwr 
Teele Lt oad - 


Films: 
Control Your Bnotions--Coronet 
Act Your Age--Coronet 
Toward Enotional Maturity--McGraw-Hill 
He Acts His Age--McGraw-Hill 


first step in solving them. (Seience Research Associates) to 


j 
| 
t 
E | 
4 | 7. Recognizing preblems is the Use case studies from About You 
| explain use of defense mechanisms. 
! 
1 


ae ce 


List defense mechanisms commonly 
used at school. Roleplay situations 
thet illustrate each. Discuss 

= situations in which these mechanisms 
:, are harmful. 


: Develop and present a skit showing a 
EI teen-ager faced with a difficult 
situation; divide the class into 
smail. groups. Let each group make 
the decision. Compare results of 
various groups. Weigh the advantages 
and disadvantages of each decision. 


Facing Reality, McGraw-Hill (film). 
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ve Summarize unit by forming generali- 
zations which would help a newcomer 
to our class better understand 
herself. 


Class evaluate their progress toward 


objectives set up at the beginning 
of the unit. 


It. To improve relationships with others 


Content as Generalizations Activities to Encourage Learning 
1. Friends help satisfy basic Checklist to determine students’ 


psychological needs for security, problems or concerns about family 

a sense of worth, and mtually and friends. 

agreeable interactions with 

others. Teacher-student planning of objectives 
for the unit. 


Bulletin Board - "Why Bother With 
Friends?" Girl's puzzled face in 
center, question marks surrounding 
her. Through class discussion, 
remove the question marks and 
answer her question. 


2. Making and keeping friends is Students fill out Dr. Laird's check- 
easier if one develops certain list, "fraits Which Make Us Liked by 
attitudes such as: interest Others" (Guide for Teaching Personal 
in other people, friendliness, and Femily Relationships, pp. 35-36). 
cheerfulness. 


Write 8 paragraph about a person who 

fits the following description: 
a) "You just can't help but love her.” 
b) "She hasn't a friend in the world.” 


Look through and select a story from 
Reader's Digest's "Most Unforgettable 
Character" which illustrates qualities 
which make a person likeable. Use 
students’ selections as a basis for 
class discussion. 


Discussion: Is it better to have 
. gust one or two close friends or 
many friends? Discuss the 
advantages of each. 


Produce skit, "The Ins and Outs" 
(National Association for Me~tal 
Health, 10 Columbus Circle, N.Y. 15) 
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| Film: Making Friends (Encyclopedia 
= Britannica Films, Inc., 1150 Wilmette 
| Ave., Wilmette, Illinois) 


ne eee we 2. 


Filmstrips: 
As Others See You, McGraw-Hill 
Making ing People Like Like You, Church 
Sereen Productions 


Polish Up Your Personality, 


Church Sereen Productions 


sedis Ay eth a 
i 


3. Manners are based upon Discuss the reasons and bases for 
consideration of others, manners. Maybe students could 
kindness and respect. write their own "rulebook." 


Roleplay specific situations such 
as introductions, eating out, 
accepting or refusing a date. 
Compare role-playing with similar 
situations in the following films. 


he . 


- waters 
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E Films: 
- Mind Your Manners, Coronet 
zz Social Courtesy, Coronet 


Filmstrips: 
Developing Social Maturi 
McGraw-Hill 
Why Have Manners, Eye Gate House, Inc. 
Table Manners, Eye Gate House, Inc., 
2716 Forvy Sy First Ave., L.I.C., N.Y. 


Collect current articles and cartoons 
on etiquette from newspapers and 
magazines. Post them on the bulletin 
board for reference when writing 
advice for the etiquette questions 
that come from hypothetical situations. 


hk. Understanding family members Panel Discussion - "What Parents and 
contributes to the improvement Teen-Agers Expect of Each Other." 
of family relationships. Invite two parents to participate 
along with two students. 


Students select a committee of class 
members to prepare a "Declaration of 
Rights and Responsibilities for 
Today's Teen-Agers." 


Consider ways of developing parent- 
youth code for our own community. 
Begin work on such a code. 


5. 


Development of special 
interests by a family promotes 
personal satisfactions and 
enriches family living. 
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Skit, “High Pressure Area" (Mental 
Health Material Center, Inc., 1790 
Broadway, N.Y. 19) as a basis for 
class discussion of parent-teenager 
relations. 


Films: 
You and Your Family, Associated 
“Films, 2yi Broadway, N.Y. 17) 
Family Life, Coronet 
Parents “Are. People Too, McGraw-Hill 
A Date With Your Family, Inter- 
national Films 


Fiimstrips: 
Your Job as Big Brother or Sister, 
“Chas. A. Bennett Co., Inc. 


Conduct a class poll to determine 
those who are youngest in family. 
Ask each one to discuss position 
of youngest as he sees it. Compare 
agreements and disagreements. Do 
the same for oldest, middle, and 
only child. Discuss different ways 
people feel about their place in 
their own families. 


Sim: 
Sibling Relations and Personality, 
McGraw-Hill 


Tape Recording: Family Recreation 
describes some ideas for family 
recreation and the value of doing 


things together. 


Plan, carry out, and evaluate an 
activity which your family will 
enjoy together. 


Film: Family Outing ($1.25 rental 
from University of Utah). Discuss 
purposes family vacation serves. 


By "Brainstorming" determine a list 
of things teen-agers could do to 
make more leisure time for all 
members of the family. 


Discuss advantages and disadvantages 

of commercial, out-of-the-home enter- 
tainment and compare with family 
entertainment in the home. Plan an 
evening of entertainment for the family. 
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6. If responsibilities are Skits about family life: (State 
accepted, privileges are Director of Home Economics Education, 
. more likely to be granted. Carson City, Nevada ) 


"Always the Garbage” 

“Mother and Dad Are People Too" 

"Bob Disobeys Orders" 

“Please Pick Up Your Own Clothes” 
Discuss situation, reasons for con- 
flict, ways to solve problems. 


sy ete 
aren . 


ets 
~~ - 


Film: Sharing Work at Home, Coronet. 
Follow with discussion. Plan ways 
you could make better use of time, 
money, energy, for greater satis- 
faction. 


-— 


Girls answer roll call by naming 
a family responsibility. Arrange 
them in chart form as follows: 


Responsibility Father Mother Student 


b) family deciding on how responsi- 
bilities will be shared now that 
Mother has gone back to work. 


+ 1. Wash Dishes x 
Sy E | 2. Make beds x X X 
3 ; {. Conflict exists in families Roleplay: 
x because of the differences a) family making decisions as to 
7 among family members. where to go on vacation 


Film: Age of Turmoil (U. of Utah, 
$3.25). Discusses causes of 
conflict. 


Write a paper showing how you differ 
from a brother or sister in functions 
= performed at home, at school, or at 
= work; in your needs and desires; in 
expressions of emotions. Have these 
= differences led to any conflict you 
= are aware of in your family? 


8. There are many patterns for Discuss in buzz groups ways your 
a | family life; it is the responsi- families differ; each group summarize 
x 4 bility of each family to develop and report differences. Make list on 


a pattern which meets its needs. board. Develop generalizations 
regarding differences. 


Summarize unit by developing generaliza- 
tions regarding you and your relation- 
ships with others. 


Students evaluate growth towards 
objectives set up at bezinning of unit. 
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BULLETIN BOARD IDEAS 


Keep Family Lines of 


Communic ation Open 
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ee er 


Act YOUR an well 


good 
pe ers at 
all times 


- Use six pictures from books or magazines that illustrate 
good manners and the occasions where good manners should 
be practiced. 

- Use black sketches for the actor and the theater audience. 


- Keep it simple. 
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Making Friends Is Basy - 45 frames - McGraw-Hill 

Parents are People Too - 41 frames - McGraw-Hill 

Personal Relationships - 38 frames - McGraw-Hill 

You aud Your Family - 32 frames - Jim Handy Organization 


Suggestions for General Reading 
(Concerning Family Life) 


Alcott, Louisa, Little Women 

Austen, Jane, Pride and "Prejudice, New York: Rinehart 
Austen, Jane, Sense and Sensibility, New York: Dutton 
Benson, Sally, “Meet Me “in St. Louis, New York: Random House 
Bell, Margaret, Ride Out Out - the he Storm 

Buck, P. 5., The Good Barth, New York: Grosset and Dunlap 
Cronic, A. J., The Green Years, Boston: Little, Brown 

Daly, Maureen, Seventeenth Sumaer, New York: Dodd, Mead 
Davis, Clyde B., The Newcomer, Ne New York: Lippincott 

Day, Clarence, Life with Father, New York: Knopf 
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Day, Clarence, Life with Mother, New York: Knopf 

Durell, Ann, My Heart's Heart's ; in the n the Highlands, New York: Doubleday 

Fisher, D. C., The Bent Bent Twig, 1 New York: Holt 

Forbes, Kathryn, » Mama's Bank Account, New York: Harcourt, Brace 

Fox, Genevieve, Bonnie, Tsland Girl, Boston: Little, Brown 

Freedman, Benedict, and Freedman, Nancy, Mrs. Mike, New York: Coward-McCann 
Gilbreth, Ff. B., Jr. and Carey, E. G., Cheaper by the Dozen, New York: Crowell 
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Hilton, James, Random Harvest, Boston: Little, Brown 
Holiday, Philip Harking, Knockout 

Kesinger, Grace Gelvin, More Than Glamour, Nelson 

Lewis, Sinclair, Kingsblood Royal, New York: Random House 
Llewellyn, Richard, How Green Was My Valley, New York: Macmillian 
Morrow, H. W. 2 Demon . Daughter, “New York: Morrow 

Rolvaag, 0. E., "Giants in the Earth, New York: Harper 
Saroyan, William, The | The Human n Comedy, » New York: Harcourt, Brace 
Seller, Naomi, Cross ! My Heart, ly Heart, New York: Doubleday 
Tarkington, Booth, Alice Adee New York: Doubleday, Page 
Tarkington, Booth, Seventeen, New York: Grosett and Dunlap 
Taylor, Rosemary, Chicken Every Sunday, New York: McGraw-Hill 
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EXAMPLES OF LESSON PLANS MAKING USE OF THE STRUCTURED SET OF QUESTIONS 
WHICH MAY SERVE AS A GUIDE IN DEVELOPING GENERALIZATIONS WITH STUDENTS 


(Please refer to page 26) 


EXAMPLE I: 


The following lesson plan, developed by Elizabeth Simpson, makes use 
of minute dramas written by Ann Montgomery Gerteis, formerly research 
assistant in the Division of Home Economics Education, University of 
Iliinois, and now a full-time homemaker and mother. 


EXPLORING VALUES THAT INFLUENCE CHOICES 
IN THE AREA OF HOME FURNISHINGS 


Unit: The Home and Its Furnishing 


Lesson Pian 


Objectives: 


1. Understanding of certain values that affect choices in the area of 
home furnishings. 


2. Some understanding of the sources of these values. 


3. Increased understanding of and respect for other peoples’ values and 
ways of expressing them. 


hk, Increased understanding of own values. 
Activities and Procedures: 


1. Introduction: “Previously we discussed some of the factors to be 
considered in planning home furnishings. We mentioned the makeup of 
the family with respect to (1) number in family, (2) ages, (3) sex 
of family members, (4) interests, and (5) activities. We discussed 
the income of the family as a factor to be considered. The art 
principles and their application have also been discussed as con- 
siderations in making home furnishing decisions." 


"Now, there is another very important consideration that we haven't 
even mentioned. All of us prize certain things or ideas in life. 
What we prize enters into our choices in ali areas of living--whether 
we are selecting a dress, or a house, or deciding how to discipline 
a child. 


"Let's look at a typical family situat* n and see what the mother 
prizes that will enter into her decisions about home furnishings.” 
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2, Students present Minute Drama I (see page 277) 


3. Discussion: 


Discussion guide Content 
(Guide, ) A. "What did the mother sentiment 
pt. prize?" her relationship with her 
lmusband 


(Guide,) B. "hese things that we 
pt.2 prize are also called 
our values. Have you 
known people who held 


values similer to those 
of the mother? Teli us 
about them.“ 
(Guide, ) ¢€. "Why do you think that Perhaps the Imsband gave it to 
pt.3 the perfume bottle seemed her for some special occasion-- 
so important to the and, therefore, it has a senti- 
mother? Let's speculate mental attachment for her. ‘The 
about this a little." perfume bottle itself is not @ 
value, but it is an expression 
of a value. 


D. “Let's explore this mtter 
of values in relation to 
home furnishing a bit more. 
Suppose we act out some 
other situations in which 
values are involved." 


4, Students present Minute Dramas II-VIIT (see peges 277-279) 


5. Discussion questions for each: 
(Guide,) A. "What is the value presented here?” (list on board) 


pt.1 
(Guide, ) B. "Do people you know hold similar values?" 
pt.2 


6. Discuss: "Have we omitted from our minute dramas or discussion any 
values that influence choices in the area of hore furnishings?" 
(Guide, ) Aesthetics-Beauty 

pt.2 Relationships 


7. "Where do these values come from? How do we get to be people who 
value beauty, or privacy, or comfort so mich that our choices are 
influenced by these things that we prize?” 

(Guide, ) Qur experiences in the family 

pt.3 and elsewhere. Values held by 
those who are models for us-- 
parents, teachers, peers. 


, ST eT Ll 
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8. "Let's now take a more personal view of values related to the home. 
Let's suppose that you are out of high school and are going to a 
strange town to work or to go to school. What do you think that you 
fa would look for first of all in a room or apartment for yourself?” 


E Discuss: 
(Guide,) A. “What values would serve to guide you?" 
pt.3 B. “How would these values influence your choices?" 


C. “What are the possible sources of these values?” 
Discuss--The same value may have a different degree of importance 
for another class member. Why? How does this affect decisions made 
in home furnishings? 


ee ee ee - 


Zz 9. "Suppose we summarize what we have learned up to this point about 

| values in relation to home furnishings." (Write conclusions on board. ) 
(Guide, ) A. What we prize (value) in life enters into our choices of 

ot.4 home furnishings. 

B. Many people hold the same values, but differences may be 
found in the relative importance they place on the values 
a | and the ways in which they express them. 

C. People differ with respect to values because they have 
: different backgrounds of experience; have had different 
E people to imitate and with whom to identify; and have 
# different needs and interests. 
D. We gain increased understanding of other people as we gain 
an appreciation of what they prize (value). 


10. "Now, let us look at what authorities in the area of home furnishings 
say about this matter of values." 
(Guide, ) Read Craig and Rush, Homes with Character, p. 3 (for example) 
pt.5 


| 11. "Do the conclusions that we drew still seem to be sound?” (Discuss) 


12. "How may we apply these conclusions to our own lives?" (Discuss 
each. ) 

(Guide, ) 

pt. 6 


Means of Evaluation: 


Pencil-and-paper test on values that influence choices in area of 
home furnishings--perhaps, using case situations and having students to 
identify values held by different persons and discuss the possible 
influence of these values on choices. 


ee Se er) 


Students’ comments regarding their own and others’ values and the 
influence of these on choices in area of home furnishings. 
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Minute Dramas for the Study of Values in Home Furnishings 


by Ann M. Gerteis 


Minute Drama I. 


Seene: 


Mother is in the living room cleaning while the daughter 
cleans a bedroom. 


Daughter: (As she runs into the living room ) Mom, let us throw this old 


Mother: 


(Value: 


perfume bottle away. There isn't a thing init. It's just a 
dust collector. I'm tired of cleaning it every week. I 
could see some purpose in keeping it if it were pretty. But, 
in my opinion, the shape is awful and it hasn't any purpose! 


I wouldn't begin to let you throw that bottle out. Why, your 
father gave me perfume in it before we were married. It is 
quite dear to me. I always thought it was rather beautiful. 
(With a dreamy look in her eyes) I guess you'll just have to 
put up with my sentimentality. 

Sentiment ) 


Minute Drama ITI. 


Seene: 


Wife: 


Husband : 


(Value: 


Mr. Davis is in the living room resting and reading the paper 
after a hard day's work. 


Dear, this may be the last evening you will be sitting in that 
Old chair. Remember you said I could get some new furnishings? 
Well, I picked out a lovely chair down at Toble's for you dear. 
I'll be glad to get rid of that old one. Now, I'l] move the 
couch here and-- 


(Interrupts) What did I hear-~get rid of this chair? What is 
life coming to? A man can't even have a comfortable chair in 

his own home. We have had this chair for years, dear. I just 
can't see getting another one when this one is so comfortable. 
Comfort ) 


Minute Drama III. 


Seene: 


Neighbor: 


sue: 


(Value: 


A neighbor is visiting in the kitchen. 


Oh, I see you have put the washer and dryer in here. I can't 
understand why you put them in the kitchen. I always thought 
@ person was supposed to do laundering in the basement. 


I thought about putting them in the basement--but with the 

baby, I have to wash every other day. It is so mich more 

convenient to have the washer and dryer in the kitchen. 
Convenience ) 


| 
R | 
E | 
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Minute Drama IV. 


Scene: 


Mother: 


Daughter: 


(Value: 


Mother and daughter are having a discussion in the bedroom 
of daughter's new home. 


I just can't see spending all that money for decorating this 

guest bedroom. My gracious, it's pretty, and I'll bet it is 

comfortable. But, all that expense for a guest room seems a 

bit foolish to me. Looks like you would have wanted to spend 
that money on your own room. 


Jack and I love having company. You can never tell when one 
of our friends or family is going to drop in. We enjoy having 
people, so we want to make their stay as happy and comfortable 
as possible. Just like when you and Dad drop in--we want to 
make you feel welcome. 

Hospitality } 


Minute Drama V. 


Scene: 


Friend: 


Ruth: 


(Value: 


Mrs. Brown is showing her new drapery material to her friend. 


Ruth, I guess I like the fabric. In fact, it is quite nice. 

The beige color is pretty. It goes with everything. And I 
understand that it will wear and wear. I read an article in 

one of the magazines explaining that the fabric will not be 
hard to clean. But, I still keep thinking of that lovely, 
lovely piece of silk material I saw downtown at Larson's. It 
would be just perfect for your room. Oh, the material really 
had that expensive feel about it: Ruth, I'll bet you could take 
this material back and get the fabric at Larson's. Why don't 
you do that? I know you would rather have the silk. 


Jane, the expensive fabric would be nice. But, I'm very happy 
with what I bought. I would rather have this manmade fabric 
at a lower price than the silk. We need to spend the money on 
something else. I'm just trying to be economical. 

Economy ) 


Minute Drama VI. 


Scene: 


Aunt Jane is being shown the house for the first time. 


Aunt Jane: Linda and Joan have separate rooms. Looks to me like it 


would be better if they shared a room. If the girls shared 
@ room, there would be only one room to furnish. 


Mrs. Liston: I know it would be easier. However, you mst understand 


(Value: 


that both Joan and Linda like to be alone sometimes. We 
think this is important. They need the privacy that comes 
from having their own rooms. 

Privacy ) 
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Minute Drama VII. 
Scene: It is moving day. John is in the den while his wife is upstairs. 
John: Margaret, Margaret where did you put my rock collection? Yes, 


yes my rock collection. I want it in the den. This house 
won't seem like home without it. 


Margaret: John, I think it is in the box in the basement. Yes, in the 
basement by the washing machine. It has a green cord around 
it. It is marked "rock collection." I'll be glad for you to 
get it in the den too. Having your hobbies around us will 
make this new house seem like home. 

(Value: Special Interests) 


Minute Drama VIII. 
Scene: Helen and Mary are talking by the stairway of Mary's new home. 


Helen: Mary, you know if you would just take down this rail, the appear- 
ance of the stairway would be much more pleasing. 


Mary: Helen, I think you are right but it would be very unsafe without 
the rail. I certainly want my home to be safe for my family. 
(Value: Safety) 


EXAMPLE IT; 
COMMUNICATING NON-VERBALLY 
Unit: Relationships at home, at school, and at work. 


(Note: This has been taught as a demonstration lesson with junior high 
school girls as the students. Slides were used to illustrate the various 
aspects of non-verbal communication. We have had the color slides con~ 
verted to 2" by 3" photographs. The photographs follow the lesson plan 
in the sequence in which they were used in the lesson. The quality is 
somewhat poor since the process used in duplicating the Illinois Teacher 
results in another conversion--from color to black and white. Neverthe- 
less, we hope that the idea may be conveyed. Perhaps a teacher will wish 
to prepare her own slides or drawings using her own students as subjects. 
This lesson plan also makes use of the article "We Speak--In Silence,” 
which appeared in the Illinois Teacher, Vol. IX, No. 4. 


a Objectives: 


1. Increased understanding of ways of communicating with others at home, 
BY at school, and at work. 


2. Some understanding of the concept of non-verbal comminication. 


3. Some appreciation of the role of non-verbal communication in human 
relationships. 
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ACTIVITIES AND PROCEDURES CONTENT 


1. Our topic for this lesson is: 
Communicating Non-verbally. 


2. Perhaps we should first make Communication is the act of exchang- 
sure we understand the meaning ing thoughts, opinions, and feelings. 
of the term, communication. It means waking common to both 


quality conveyed, to impart what is 


| : parties involved the knowledge or 
| known or felt to another. 
| 


: 3. What are some of the ways ia Talking, writing letters, giving 
E | which we commnicate with someone something we want her (him) 
E others? to read; these are the verbal means 


of communication. 


a 4, Let us look at some of the 
| ways in which people communi- 
i cate without words. 
H 
&. Here we have a young woman 
who is going to a job 


interview. 
7 Guide What feelings is she com- Slide 1, Dejection, lack of confidence 
| Ques. 1 minicating through her 
! posture? Slide 2, Pleasant anticipation, 


fo self-confidence 
Ques. Have you noticed people who 
1 conveyed certain feelings 

through the way they stood 

or walked? Tell us about 

them. 


Ques. showing how some students sit 
1 inclass. What does her posture 
say to you? 


Here she is again, but this time Slide 4, Alert and interested 
her posture says to us that she 
is eager and interested. 


H 
7 
q 5. Here is a young lady who is Slide 3, Disinterested or very tired 
y 

| 

i 

i 


A > 
aa | Ques. Have you noticed that your posture 
4 2 may reflect how you feel in a 
particular class? Did you notice 
any examples of posture commnicat- 
ing feelings in your afternoon 


classes? 
4 oe 6. The next three slides show a Slide 5, Sense of authority 
: teacher standing before her Slide 6, "Closed up," feeling, 


| class. distance, aloofness 


i“ 


281 


Activities and Procedures Content 
Ques. What dves she seem to be Slide 7, Permissiveness 
1 communicating in each case? 


Ques. We are not in cc «plete agree- We may perceive things differently 
3 ment about what is comminicatcd. because of our disfer2nt experi- 
Why do you suppose this is true? enc 3, interests, needs, and values. 


7. Here are two pictures of a Slides 8-10, It looks as if the man 
pleasant couple enjoying each and woman withdraw and wrap themselves 
Ques. other's company. Then, along up protectively when the third person 
1 comes someone they dislike. joins then. 


What happens? 


Ques. Let us suppose that the third The context in which communication 
3 person opened the door whe she occurs is a factor in interpreting 
came into the room and let ina its meaning. 
blast of cold air. Could we 
then conclude that the man and 
woman were necessarily rejecting 
the woman who joined them? 


8. Thus far, we have seen that Slide 11, Encouragement, reassurance 
people may communicate through 
posture and gestures. This 
next slide shows how touch may 
communicate a feeling~~perhaps, 
in this case, reassurance and 
encouragement. 


9. Do dress and makeup te - any- Slide 12 
Ques. thing about us? 


Of course, communication is a 

two-way process. We are com- 

minicating something of ourselves 

through our dress and maken but 

in receiving impressions, we are 

also involved in the communica- 

tion process. And how we "see" 

these two young women is a 

reflection of us. As we said 

CALLICY. cccccvvcccvccrcvvccveseeeene may perceive things differently 
because of our different experi- 
ences, interests, needs, and values. 


10. Another way in which we com- Slide 13 
municate is through the use 
we make of time. 


ipl rian tes sy 
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Activities and Procedures 


Ques. 


P 


136 


Ques. 
Mn 


Ques. 
4 


V4. 


Can you think of any examples 
you have seen of ways in which 
people commnicated through 
their use of time? 


The use we make of space also 
conveys meanings. These two 
slid.3; show North American 
conversational distance. We 
are comfortable talking when 
people are about as far apart 
as those in the two pictures. 


But, the South American is 
uncomtortable at that distance. 
He wents to get closer. 


What feelings are conveyed to 
the North American when people 
get very, very close to talk? 


This last picture shows a 
charming young teacher with 
her husband. “™hrough her 
interested expression and 
expressions of warm concern 
she conveys love and support. 


Let us take a thinking minute. 
What general conclusions can we 
draw from our slides, from our 
personal observations of people 
communicating non-verbally, and 
from our discussions this 
evening? 


What difference does non-verbal 
comminication make in our 
relationships with others? 


Qur textbooks did not have any- 


thing on non-verbal communication, 


so I wrote something on the 


subject and had it duplicated for 


Content 


Slides 14 and 15 


Slide 16 


They are either very fond of each 
other, or angry with each other? 


Slide 17 


People communicate with each other 
both verbally and non-verbally. 


We communicate with others by means 
of posture, gestures, touch, iress 
and makeup, and use of time and 
space. 


How we perceive what is communicated 
is a function of our experiences, 
needs, interests, and values. 


Context is a factor in interpreting 
the meaning of what is communicated. 


The way in which we communicate non- 
verbally affects our relationships 
with others. 
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Activities and Procedures Content Fe 
3 you. I did have a source of e 
: some authority for what I ‘ 
wrote: Hall's little book, ie 
Lead. The Silent Language. a 
to & 
Ques. Suppose you read this for tomorrow + 
5 and we will check our conclusions o 
and see whether they still seem a 
| sound. For tomorrow, also con- sf 
sider how we might get these Re 
; ideas we have developed here ‘3 
a7 Lead. into our own living. ee 
to * 
Ques. What difference will it make P 
6 in your relationships with 
your family and friends now p 
that you have these understand- . 
ings about non-verbal communi- a 
cations? i, 
‘ MEANS OF EVALUATION: Pencil-and-paper test calling for application of 


generalizations to problem situations. 


Informal comments of students regarding their applications of 
understandings about non-verbal communication to personal situations. 


Slide l-- 
dejection, lack of 
confidence 


Slide 2-- 


tion, 


ici 


pleasant ant 


self-confidence 


Mildred Griggs ) 


(posed by 


terested, 


in 
or very tired 


Slide 3-- 
dis 


alert and interested 


Slide }-- 


(posed by Nancy Carlson) 
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Slide 7-- 
Permiss 


(posed by Ruth Whitmarsh 
Midjaas ) 
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Slides 8-10 
They were enjoying each 
other's company; then 
they were joined by 
someone they dislike! 


(posed by Alice and Ben 
Cox and Elizabeth Simpson ) 


Slide -- 
encouragement and 
reassurance 


(posed by Eva Moore and 
Mildred Griggs ) 


Slide 12-- 
dress as a factor in 
non-verbal communication 


(posed by Alice Brunner 
end Alice Cox) 


Slide 13-- 
Eva Moore checks her 
watch--use of time is 
a@ way in which one 
commmnicates non-verbally 


Slide 14-- 
comfortable conversatiofal 
distance for the North 
American 


(posed by Professor Lloyd 
Phipps and Cindy Turley, 
secretary and student) 


ae 


ome 8 
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Slide 15-- 
comfortable conversational 


distance for the North 
American 


(posed by Professor Simpson 
and Ruth W. Midjaas ) 


Slide 16-- 
in some cultures, people 
like to get very close 
when they taik 


(posed by Professor Phipps 
and Miss Turley ) 


Slide 17-- 
expression of affection 


and support 


(posed by Frances and 
Limuel Dokes ) 
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ocationa? Technical Educational and Development Project, 
Washington State University. Programed Instruction for Vocational 
Agriculture Teachers, 


Long, Gilbert 

Washington State Univ., Pultman. Coll. of Education 
Washington State Board for Vocat. Educ., Olympia 
Pub Date - 66 

MF AVAILABLE IN VT-ERIC SET 213p. 


*PROGRAMED UNITS, “VOCATIONAL AGRICULTURE, *PLANT NUTRITION, *LAND 
JUDGING, YOUTH CLUBS, FEEDS, *ANIMAL SCIENCE, GRADE 9, GRADE 10, 


Programed instruction materials in seven agricultural subject 
areas for ninth and 10th grade vocational agriculture students 
were developed by a teacher educator in consultation with subject 
matter specialists, The material was tested in 10 schools, revised, 
and pilot tested in 16 schools. Each of the seven units includes a 
Stateinent of purpose, a pretest, a pcsttest, the program frames, 
information panel, and an answer sheet. The units are (1) anima? 
nutrition, (2) feed characteristics, (3) vitamins, (4) minerals, 
(5) plant nutrition, (6) land judging, and (7) Future Farmers of 
America, The material is intended as a supplemental instructional 
aid, It was designed for use in one-half hour blocks of time for a 
total of 12 to 10 hours. Teachers using the material should be 
familiar with the proper utilization of programed materials. (JM) 
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WASHINGTON STATE UNIVERSITY 
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Vocational Agriculture Teachers ; 
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MEMORAHRHDUM 
The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 


980 Kinnear Road 
Columbus, Ohio 43212 


(Person) Gilbert A. Long (Agency) Washington State University 
(Address) Pullman, Washington 99163 


DATE: February 15, 1968 


RE: (Author, Title, Publisher, Date) Gilbert A. Long, Programed Instruction 
For Vocational Agriculture Teachers, Washington State University, 1966 


Supplementary Information on Instructional Material 


Provide information below which is not included in the publication. Mark N/A in 
each blank for which information is not available or not applicable. Mark P 
When information is included in the publication. See reverse side for further 
instructions. 


ERIC Onl 
(1) Source of Available Copies: yea Getwie camara Trt tine” 


Agency, Agricultural Education, Washington State University, Pullman, Wn. 


Address Puliman, Washington 99163 
Limitation on Available Copies 15 Price/Unit Free 
hi prices) 


(quantity prices 


(2) Means Used to Develop Material: 


Development Group_Gilbert A. Long, member of Wn State Research and Development 
Level of Group Assistant Prozessor, Agricultural Education 

Method of Design, Testing, and Trial Designed by stbgect matter 
specialist~teacher trainer with advice of college subject matter specialist, 


tested on 10 vocational agriculture teachers: students, revised, pilot 
tested with 16 schools. 


(3) Utilization of Material: 


Appropriate School Setting Secondary school vocational agriculture students 
Type of Program High school vocational agriculture 


Occupational Focus Production agriculture and ag related occupations 
Geographic Adaptability No establishdd limits 


Uses of Material Student activity to complement lesson presentations 
Users of Material Secondary students, junior college students. 


(4) Requirements for Using Material: 


Teacher Competency familiarity with proper utilization of programed instruction. 
Student Selection Criteria Land judging - sophomore minimu$ feed characteristics - 


fre shnen._vitanins and minerals - sophomore minimum 
Time Allotment By 1/2 hour maximums, a total of 12-16 class hours 


Suppleriental Media -- 
Necessary 
Desirable 


Transparency Masters for Vocational Agriculture and 
—— (Check Which) Transparency Master Supplement 


Describe 


Source (agency) Agricultural Eaucation, Washington State University — 
address) Puliman, Washington 991037 em 


(5) The author's experience with this programed instruction indicates the 
necessity of limiting student e:.posure to from 20-40 frames per class 
session. Good students should be allowed to read only~-they need nov take 
time to write each answer. This material's impact or demand for it, will not be 


clear *ntil some way to make it available in quantity is identified. 


PREFACE 


This group of seven programs is the initial phase of a PROGRAMED INSTRUCTION 
DEVELOPMENT PROGRAM conducted under the auspices of the Vocational Technical Educa- 
tion Research and Development Project at Washington State University in cooperation 
with the State Board foi: Vocational Education. 


The purpose of this developmental program is to; 1) develop a supply of up-to- 
date programed instructional materials 2) establish channels for the early develop- 
ment and adoption of instructional materials, including programed instruction and 
visual transparency masters to be used in logical systems of instruction. It is the 
further intent of the project to demonstrate the feasibility of utilizing programed 
instructional units in vocational agriculture. 


The author will coordinate a sixteen-hour workshop on the principles, construction 
and specific usefulness of programed instruction in the vocational agriculture curric- 
ulum. This workshop is to be held July 25-29, 1966, as part of the Washington State 
Vocational Agriculture Teachers' Conference. This workshop group of approximately 
thirty teachers will identify felt needs for curriculum development and will begin to 
prepare instructional units fcr these areas. The author will edit and pilot test 
tris material following the conference. 


The group of programs herein are designed to complement present vocational agri- 
culture curriculum. This material has gone through one pilot test and refinement. 
The vocational teachers within the "Workshop" will cooperate in a final pilot test. 
Pre-tests, post-tests, and answer sheets will be returned to the author for scoring, 
evaluation of the success in meeting stated cbjectives and for final editing of the 
programed material. 


The foregoing procedure is intended to introduce programmed instructional materials 
to the vocational ag~iculture teachers in a useable form, develop basic programed 
instruction development skills and to identify and orient cooperating pilot testing 
schools for the programed instructional materials included herein. 
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INTRODUCTION 


Programmed. instruction will not replace the vocational agriculture teacher, nor 
Will it substitute by itself for a logically developed system cf instruction. A 


ee system of instruction will employ the best instructions! materials available, incloc- a 
it ing texts, references, visuals, models, specimens and programed instructional ee 
materials. oe 

| Programed instruction does have a good future, according to the literature. Some ~ 
of the merits claimed are that programs may be effective for use with the slow ae 

learner and programs may be used as a supplement for ths gifted child. The same pro- ae 
— gram may be effective for different grades at dirferent ages. More specific to the Eh 
| programs included herein is the fact that kncwledge can be gained by the student via a 
programed material. Ls 

| A textbook is written to provide a studeat with an avenue from start to finish in a 
‘ his study of a new subject. A "programed text is written more specifically to a aa 
level of reading ability and is more explicit about the steps along che road. Fach Py 

step is a numbered "unit" called a "frame," ard care is taken to make sure that each Be 
step rollows logically from the steps that heve preceded it. 5 
Some part of most frames is purposely left incomplete so that the student can ty 
| supply the missing words from the knowledge he has recently acquired. These missing - 

; words are the “answers” which the stvdent is asked to write dewn. Ey 
ai With this description of programed texts in mind, programed instruction advocates ae 
- claim the following characteristics to be true: i$ 
, 1. Students move at their own speed. ae 
2. Active participation on the part of the student is required. At least ae 

— part of the frame requires a student response. at 


3- The subject matter is divided into small units called frames and smeil Bs 


; steps in learning resuit as the program moves from the simple to the E 

| complex. This is done in a careful sequence. SS 

: ; 4, The student is provided immediate feedback reinforcement becavse the a 
student is right a high per cent of the time. He is regarded or NG 

: reinforced. a 

5. Revisions are based on strident responses. Be 


6. Programs are more carefully aimed at a particular ability level of 
student based on experimentation, not on opinion. This programed unit : 
is designed for use by pilot schools as a part of the evaluation for RO 
final editing. : 


Your cooperation in supplying answer sheets, pre-tests, post~tests and written 
comments to the author will be appreciated. 
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PURPOSE 


2 This is a programmed instruction unit titled "Animal Nutrition." This program is 
a designed to introduce high school vocational agriculture students to a study of “"Live- 

5 stock Nutrition." This unit should be followed by "Feed Characteristics," "Vitamins," 
and "Minerals" programs in that order. 


fbis program includes the following knowledges: 


Chemical composition of plants and animals. 


The animal nutritional requirements for maintenance, growth, fattening, 
production and reproduction. 


Chemicai composition of carbohydrates. 

Feeds that stpply carbohydrates. 

Importance of proteins. 

Amino Acids. 

Protein concentrates. 

Importance of fats as an energy feed. 

Function of minerals. 

Function of vitamins. 

What a feed ration is and what a balanced ration is. 
Importance of nutrition to fertility of livestock. 


Some examples of practical “rules of thumb" Yor feeding different classes of 
Livestock. 


Economics or feed substitution within balanced rations. 
The Pearson Square Method of finding the proportion or percentage of two (or 


more) feeds which, when mixed together, will furnish a desired per cent pro- 
tein. 


el 


aera > tm 
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UNDERLINE THE CORRECT ANSWER. 


Animals require nutrients to sustain life with no loss or gain of weight. 


is called 
@. growth 
b. Pattening 
c. maintenance 
dad. production 
are the chief sources of heat and energy for animals. 
@. Minerals 
b. Carbohydrates 
c. Proteins 
c. Fats 
The nutrients to provide milk and wool are called the requirement for 
@. reproduction 
b. fattening 
c. growth 
d. production 
include starches, sugars, and cellulose. 
a. Carbohydrates 
b. Fats 
c. Proteins 
d. Minerals 


Feeds that are high in 


Be 
b. 
Cc. 
d. 


The 


i 
b. 
c. 
d. 


a. 
b. 
c. 
d. 


protein 

Pats 
carbohydrates 
minerals 


kind and quality of 


fats 

proteins 
minerals 
carbohydrates 


are the high energy compounds of feeds. 


Proteins 
Minerals 
Calcium 
Carbohydrates 


This 


include corn, cats, barley, and wheat middlings. 


are fully as important as the amounts. 


2 teeet 


10. 


13; 


4 Name 


are essential minerals for feeding livestock. (choose two) 
ae Gold 
b. Platinum 
c. Sodium 


d. Manganese 
e. Silver 


Fats supply times as much heat energy as do carbohydrates. 
ae 2.25 
b. 2.50 
ce. 2.75 
d. 2.00 
requirements vary according to what is created for "sale" by the animal 


(milk, wool, meat, eggs, etc.). 


€ 
a. Maintenance 
b. Production 
c.- Reproduction 
d.- Growth 
A(n) is the amount of feed nutrients in the proper proportion for a 
Ph-hour period. 
ae ration 


b. balanced ration 
c. adequate supply 
d.- increment 


are common protein supplement feeds. (Choose two.) 


a. Barley 

b. Oats 

c. Cottonseed meal 
d.- Bone meal 

e. Soybean oil meal 
f. Corn 


To reduce gain of bred sows or gilts, feed more and less ° 


a. roughage 
b. vitamins 
c. protein 
d. grain 


e. minerals 


1h. 


a. 
b. 
C. 
d. 


2 Name 
eee 
Corn 10 parts of corn 
(Fill in 
30 the blanks) 
Soybean 40 parts of soybean 
meal oil meal 
10 parts corn 
70 parts corn (underline wo) 


10 parts soybean oi] meal 
20 parts soybean oil meal 
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INFORMATION PANEL 
alt This is a programed instruction unit for "animal nutrition." You will find it 
relatively easy to answer the questions in each "frame." This method of instruction 
will aid you to master the objectives listed if you apply yourself to the material. 


You are provided with a program and a combination answer sheet and mask to cover 
the answers. 


“45 1. Place the mask (answer sheet) over the answer in a way that exposes one ques- 
: tion (frame) at a time. 


it 2. Write your answer on the answer sheet. 


a 3- Move the answer sheet down to expose the next frame and answer to the previous 
iz frame. 


4, Should your answer be wrong, write the correct answer above or along side--do 
d Fi not erase your incorrect answer. 
{ 
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| 
Animal Nutrition 
If you have not read, 
the information ' 
panel, do so now, \ 
then proceed to i 
frame 1. 
| 
J Cut on broken lines. 
pee em a a en a gee gg ee ee ee ee 
Name 
1. 13. 26 
e 27. 
3 28. 
14. ee 29. 
be. 30. 
h. 16. ee ite ts 31. 
De 32. 
6. 
7. 
8. 17. 
9. 18. 
10. 19. 33. 
20. 
2l- -_ 
22. 
23. 
ll. oh. 34. 
22. 25. 
35- 


. 7 : ix. 
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Nutrition, Continued 


Name 


36. 


37. 


to 


to 


eee meee eee eee 


a1. 


52. 
23+ 


Sh. 


2¢ 


56. 
at. 
58. 


29 
60. 


Cut on broken lines. 


water 
carpohydrates 
(organic matter) 


ash 


3/4 2, 


1) water 3. 
2) carbohydrates 
(3) mineral matter 


or ash 
carbohydrates h, 
maintain Ss 
_ fhe 


Plants and animals are composed of (1) water, (2) organic 
matter, and (3) mineral matter or ash. Organic matter is 
compoced of carbon united with hydrogen and oxygen and, in 
some cases, nitrogen and other chemical elements. Mineral 
matter is neither animal nor vegetable; it is an inorganic 
homogeneous substance. 


Plants and animals are composed of ‘ 
» and . 


Carbohydrates make up about three-fourths of all the dry 
matter in plants, and they are the chief source of energy and 
heat for animals. Carbohydrates are composed of carbon, 
hydrogen, and oxygen. 


Carbohydrates form about 
in plants. 


of all dry matter 


Plants and animals are composed of (1) ‘ 


(2) is aan (3) ‘nw 


Animal nutritional requirements are most conveniently spoken 
of as requirements for maintenance, growth, fattening, 
production, and reproduction. 


are the chief source of heat and energy for 
animals. 


To sustain life with no loss or gain of weig:t requires 
sufficient feed to m the animal 


10 
growth 6. In addition to a maintenance ration, an animal requires 
additional feed +o put on weight and increase in muscle and 
bone. 
This is called a requirement . 
¢ 
| fattening 7- Increased fat deposition is obtained by satisfying a 
* requirement for ; 
“3 
i 
| 
Ef 
S 
bs production 8. The nutrients to provide milk and wool are called the 
2 requirements for ‘ 
= ; | 
fo: 
: 
| 
reproduction 9. The required feed nutrients needed for an animal to produce 
young are called requirements for ; 


maintenance O. The nutrient requirements are classified by the functions of 
growth 
production 
fattening 
reproduction 


bd > 
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no 11. A nutrient is any compound or group of compounds having 
similar chemical composition that sids in the support of 
life. 


Is beet pulp a nutrient? 


nutrient 12. A compound or group of compounds having similar chemical 


composition that aids in the support of life is called a 


carbohydrates 
proteins 
fats 

minerals 
vitamins 


13. The different groups of nutrients are carbohydrates, 
proteins, fats, minerals, and vitamins. 


Copy these. 


carbohydrates 14. Carbohydrates are the starches, cellulose, and sugars. 


make up 3/4 of all dry matter of plants. 


carbohydrates 15. Feeds high in carbohydrates are the grains and their by- 
products such as corn, oats, barley, wheat middlings, and 
wheat bran, and the fiber portions of roughages. These 
grains and their by-products are high in 


(i a bcapeent i DMMA sansa ADA AA As alata hal abart fe Liles irncnbeee eaLcsscatbeaks 2PM Naar Ras nc sonteteniitncnasiee ots? 
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13 carbohydrates The different groups of nutrients are 
f fats 
48 minerals ee >. , 
Pe vitamins 
‘; if proteins 


protein The common protein supplements are soybean meal, cottonseed 
meal, linseed meal, tankage, meat and bone scraps, fishmeal 
and dried skimmiik. Ail comnon feeds contain some 
but not to the extent that those listed 
here do. 
amino acids 19. Protein are very complex substances, made up of 24 or more 
dirferent amino acids. In the digestion of food the 
— | proteins are split into these amino acids which are absorbed 
: from the digestive system and enter the blood streams. 
are the component parts 
. of protein. 
a 
a 
fats O. Fats in the forms of esters of fatty acids and glycerol are 
the high-energy compounds of feeds. They are also the 
carriers Of many of the vitamins present in feeds. 
are the high-energy compounds of feeds. 


- protein Proteins are compounds made up of amino acids. Proteins are 
§ particularly important nutrients needed for growth. 
: Compounds made up of amino acids and important for growth 
are . 
The kind and quality of protein is fully as important as the 
-_ amount. 
j 


: . 
4 ‘ 


‘Zi 


| blood stream 


minerals 


proteins 


amino acids 


maintenance 
reproduction 


2l. 


joe. 


23. 


13 


Minerals are the major elements of bones and teeth and a 
vital part of main tissues, organs, and the body's enzynie 
system, as well as the soft tissues and the fluids of the 
body. 


The amino acids are absorhed by the animal body through the 


Calcium, phosphorus, sodium, chlorine, potassium, sulfur, 
magnesium, iron, iodine, copper, cobalt, zinc, manganese, 
molybdenum, florine, and arsenic are that 
are essential for, or affect in some way, livestock 
feeding. 


are made up of amino acids and are 
furnished in adequate supplemental forms in soybean meal 
and fishmeal. 


Proteins are made up of 


and are particularly important to meet the growth 
requirements. 


Young animais require to meet 
requirements. 


Mature cattle need nutrients to maintain the same weight. 


This is a requirement. Bred cattle requir? 
an additional requirement. 
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growth 26. A fattening ration must satisfy g ; 
maintenance 

productio: » and requirements. 
carbohydrates oq. C includes starches, sugars, and celluiose. 
fats 28. supply 2.25 times as much energy as carbo- 


hydrates. Fats aid in absorption from food of Vitamin A 
and may help in the absorption of calciun. 


organic 29. Vitamins are trace organic nutrients. Essential vitamins to 
iivestock feeding are: A, D, E, K, Thiamin or Bj, niacin 
or nicotinic acid, Byo, and-C or ascorbic acid, choline 
pyridoxin, biotin, and folic acid. 


Vitamins are trace nutrients. 


green forage crops [30. One of the most important facts in livestock production is 
that all green forage crops are rich in most cf the vitamins 
required by farm animals. The only exception seems to be 
Vitamin D and Vitamin Bo. 


Vitamin D and Vitamin Bj are not supplied by ° 


a eed 
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Vitamins 


maintenance 
growth 
fattening 
production 
reproduction 


proteins 
minerals 
carbohydrates 
tats 
vitamins 


oxygen 
water 


31. 


32. 


33- 


1 
Water and oxygen provided inadequately, or inconveniently, 
may affect the performance of livestock. 


are trace organic nutrients and must be 
considered in the balancing of rations. 


The nutrient requirements are classified by functions as 


ee 


i and tl 


The different groups of nutrients aye ’ 


er a ee 


and ° 


and are essential for 


=a 


successful performance of livestock but are not expensive 


to provide in most cases. 


The body can be kept at a constant weight and temperature 
when carrying on only such activities as digestion, heart- 
beat, and breathing by providing a ration. 


The energy-producing nutrients (carbohydrates and fats) 


aiong with small amounts of protein, minerals, and vitamins 
fulfill this requirement. 
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proteins 36. Animals need proteins, minerals, vitamins, and water for 
minerals growth, so feeds that are relatively high in these nutrients 
vitamins should be fed. A young growing animal suffers sooner and 
water much more seriously from nutritive deficiencies than does a 


mature animal. 


Animals need ; ; ’ 


for growth. 


>» and 


Proteins are most commonly limiting in a growth ration. 


Carbohydrates and fats are required for fattening. Little 
or no protein is necessary, but any extra protein in the 
ration that is not used otherwise can be used by the body 
for fattening. Proteins are generally more expensive, how- 
ever, than carbohydrates and fats. 


carbohydrates 
fats 


Rust rom 
—os 


ce 
eT a. 


and are more economical 
for fattening purposes than the protein feeds. The purpuse 
of fattening is to cause "marbling" in the lean meat 
(deposition of fat in the lean meat) and a covering of fat 
over the carcass. 


: . . 
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false 38. The nutrients that are needed for production vary according 
to the type of production. Milk is high in calcium, protein, 
and phosphorus, and feeds for milk cows should be high in 
these elements. 


All production requirements are the same. True or false? 


sane 


- 


—— 


39. Eggs are rich in protein, fats, minerals, vitamins, and 
water. Feeds high in these nutrients need to be fed to 
laying hens. 


oD onaairtantenl 


we eee 


calcium hO. Milk production requires feeds high in the minerals 
phosphorus 


and e 


swplteh che a's 
apy ee fe 


nutrition 


vitamins 


2h 


balanced 


rm Ww NO 


ki. 


he, 


43. 


45. 
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The fertility of breeding stock is dependent on adequate 
nutrition levels. {mall and weak litters of swine and 
poor hatchability in poultry result from inadequate rations. 


Flushing of swine and sheep are two examples of the 
importance of adequate to fertility of 
breeding stock. 


Breeding herds or flocks should be provided a liberal supply 
of protein, minerals, and vitamins. 


Liberal supplies of proteins, minerals and 
are necessary to maintain high fertility. 


A ration is the amount of feed allowed an animal during a 
2k-hour day. If a ration contains all the nutrients in 
proportion and amounts necessary for proper nourishment, 
the ration is said to be balanced. 


A ration is the amount of feed allowed an animal during a 
-hour period. 


A good ration in addition to containing nutrients in the 
proper amounts should (1) be as economical as possible, 
(2) not be harmful to the animal, (3) should be palatable, 
and (4) be in the proper proportion. 


A ration thet agrees with the above requirements is said to 


be a b ration. 


The following are some practical “rules of thumb" for feed- 
ing livestock. For beef cattle maintenance, feed approxi- 
mately 2 lbs. of air dry roughage for every 100 lbs. of 
liveweight. If silege is used, then substitute 3 lbs. of 
silage for 1 lb. of air dry roughage. Protein and mineral 
supplements may have to be added to the hay or silage 
rations. 


A rule of thumb ration of roughage for beef cattle would be 
lbs. per 100 lbs. of liveweight. If silege is 

used, substitute lbs. of silage for each 

lbs. of air dry roughage. 
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1 46. For beef cattle fattening, feed approximately 3/4 to 1 lb. 
F 2 of air dry roughage and 2 lbs. of concentrate per 100 lts. 
; liveweight to cattle on full feed. 
3 ; fe ratio of roughage to concentrate is to 
For dairy cattle feed 2 lbs. of air dry roughage per 100 
; lbs. of liveweight and concentrate as follows: 
j Jersey and Guernsey, feed 1 lb. concentrate for every 3 lbs. 
’ milk produced. 
- Holstein, Brown Swiss, and Ayrshires, feed 1 lb. concentrate 
_i for every 4 lbs. of milk produced. 
; | 1 48. Jersey and Guernsey cattle require a ratio of concentrate 
oe 3 to milk of to ‘ 3 
- i 
ae 
St 
pi 
| 
| 1 4g, Holstein, Brown Swiss, and Ayrshire cattle require a ratio 
a | 4 of grain to milk of to . 
z : 
a : 
i 
7 
? 3 50. For sheep maintenance, feed 3 lbs. roughage per 100 lbs. 
ee liveweight and supplement with proteins and minerals if 


needed. 


Ratio of roughage to 100 lbs. liveweight is lbs. 


per 100 lbs. liveweight. 
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For sheep fattening feed 1 1/2 lbs. roughage and 2 lbs. of 
concentrate per 100 lbs. liveweight. 


Ratio to to ° 


For bred sows and gilts. 
If self feeding, provide enough ground roughage to furnish 
12-15% fiber. Approximate 1/3 roughage, such as ground 
legume hay or corn cobs; 1/3 oats; and 1/3 corn supplemented 
(barley may be substituted for corn) with protein, minerals, 
and vitamins will be satisfactory. Control the gain in 
weight by changing the proportion of roughage to concentrate 
More concentrate results in more gain and vice versa. 


concentrate 53. To reduce gain, reduce and increase 
barley 

proportionately. 
12 54. If self feeding sows and gilts, feed enough roughage to 


provide to % of fiber. 


roughage 55. Bred sows and gilts should be fed 1/3 ‘ 

oats 

corn or barley 1/3 » and 1/3 with proper 
supplements. 
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The Pearson Square Method of balancing rations is used to simplify and systema- 
tize the procedure. 


To find the proportion or percentages of two feeds which, when mixed together, 
will furnish the desired percent of protein (or any other nutrient), use the 
square as follows: 


Calculate the amount of corn (10% crude protein) and soybean oil meal (50% 
crude protein) that will be needed to furnish 10 lbs. of a mixture containing 
20% crude protein. 


1. Draw a square with line connecting opposite corners. 


2. In the center of the square, enter the crude protein percentage desired in 
the mixture. 


3. At the left-hand corners of the square, Write the materials mixed together 
and their crude-protein content. 


Corn 10 
Soybean meal | | 
4. Subtract along the diagonals, the smaller from the larger, and place the 


difference at the opposite end of the diagonals. Thus 20 minus 10 is 10, 
and 50 minus 20 is 30. 


Corn 10 30 

Soybean meal 30 10 
The 30 then becomes the parts of corn required in the ration and the 10, the 
parts of soybean meal. 


Corn 10 30 
20 
Soybean meal 50 10 
10 total parts 


5. To find the percentage of each feed in the desired mixture, divide the 
parts of each by the total parts. 


Corn 30 + 40 x 100 = 75% 
25% 


6. Since we want 10 lbs. of the mixture, mix (1 lb. x 75%) 7.5 lbs. of corn 
with (10 lbs. x 25%) 2.5 lbs. of soybean meal. 


Soybean meal 10 4 40 x 100 


oe 


57. Calculate, using the Pearson Square, the amount of barley (8% crude protein) 
and soybean oil meal (50% crude protein) that will be needed to furnish 100 lbs. 


of a mixture containing 18% crude protein. 


Barley 8 30 32 4 42 


10 + 42 = 2h parts or 24% soy- 
Soybean oil meal 50 10 . bean oi] meal 
42 total parts 


The 100 lb. mixture should be made up of 76 lbs. of barley and 24 lbs. of 
soybean oil meal. 


Calculate, using the: Pearson Square, the amount of barley (9% protein) and 
cottonseed cake (42% crude protein) that will be needed to furnish 100 lbs. 
of a mixture containing 12% crude protein. 


Barley 30 + 33 = 90.9 parts or 90.9% 
barley 


3433 = 9.1 parts or 9.1% 


Cottonseed cake oS cottonseed cake 
33 total parts 


The 100 lb. mixture should be made up of 90.9 lbs. of barley and 9.1 lbs. 
of cottonseed cake. 


Suppose you plan to use 20% wheat at 10.5% protein, 40% barley at 9% protein 
and 40% mill run at 13% protein. You will supplement this grain ration with 
a 38% protein supplement. You require a 14% mix. Solve using the Pearson 
Square for 100 lbs. of feed. 


76 parts or 76% barley 


Nears na Lal ce kee Nt I Al ll ST, lee i a ae la aha ta 
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Wheat = .105 x 20 = 2.10 Barley = .09 x 40 = 3.60 Mil? run = .13 x 40 = 5.20 


2.1 + 3.6 + 5.2 = 10.9% protein in the mixture of wheat, barley, and mill run at the 
percentages given. 


mix 10.9 24.0 2h + 27.1 = 88.6 parts or 88.6% 
Ws 
mix 
14 
3.1 4 27.2 = 12.4 parts or 12.4% 
supplement 38.0 3.2 protein supple- 
27-1 total parts ment 


The 100 lb. mixture should be made up of 88.6 lbs. of mixed grain and 11.4 lbs. of 
cottonseed cake. 


Sufficient 60. ‘The key to profitable livestock feeding is to feed a 
nutrients in a balanced ration. 

2k-hour period in 

proportion to Define such a ration. 


requirements of 
the animal. 


23 Name 


POST~TEST 
| NUTRITION 
| i UNDERLINE THE CORRECT ANSWER. 
| 1. Animals require nutrients to sustain life with no loss or gain of weight. This 
is called 
I a. growth 


b. fattening 
rj c. maintenance 
| d. production 


2 are the chief sources of heat and energy for animals. 
| a. Minerals 
b. Carbohydrates 
| ec. Proteins 
d. Fats 
re { 3. The nutrients to provide milk and wool are called the requirement for 


a. reproduction 
b. fattening 
I ec. growth 
; d. production 


| h, include starches, sugars, and cellulose. 
} 
a. Carbohydrates 
b. Fats 
c. Proteins 
d. Minerals 
| 5. Feeds that are high in include corn, oats, barley, and wheat middlings. 
a. protein 
a b. fats 
| c. carbohydrates 
d. minerals 
6. The kind and quality of are fully as important as the amounts. 
a. fats 
b. proteins 
i c. minerals 


d. carbohydrates 
| 7. are the high energy compounds of feeds. 


a. Proteins 
| b. Minerals 

ec. Calcium 

d. Carbohydrates 


2k Name 


are essential minerals for feeding livestock. (choose two) 


a. Gold 
b. Platinum 
ec. Sodiun 


dad. Manganese 
e. Silver 


Fats supply times as much heat energy as do carbohydrates. 


@- 2.25 
b. 2.50 


e. 2.75 
dad. 2.00 


requirements vary according to what is created for "sale" by the animal 
milk, wool, meat, eggs, etc.). 


a. Maintenance 
b. Production 
ec. Reproduction 
dad. Growth 


A(n) is the amount of feed nutrients in the proper proportion for a 
2h-hour period. 


a. ration 

b. balanced ration 
c. adequate supply 
d- increment 


are common protein supplement feeds. (Choose two.) 


ae Barley 

be Qats 

c. Cottonseed meal 
dad. Bone meal 

e. Soybean oil meal 
£. Corn 


fo reduce gain of bred. sows or gilts, feed more and less P 
a. roughage 


be vitamins 
ec. protein 

ad. grain 

e. minerals 


ra daw ies WO 
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j 


ih. 


Be 
vb. 
C. 
a. 


Corn 10 
Soybean 40 
meal 


10 parts cora 
70 parts corn 
10 parts soybean oil meal 
20 parts soybean oil meal 


2) Name 


parts of corn 


(Fill in 
the blanks ) 


parts of soybean 
oil meal 


(underline two) 
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FEED CHARACTERISTICS 


on 


| 
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PURPOSE 


This programmed instruction unit titled "Feed Characteristics" is designed to 
provide an introduction to “Livestock Nutrition." This instrument includes the 
following knowledges: 


1. 


Classification of feeds into: 
a. total digestible nutrients 
bs net energy 
rrr 
ct 
ec. concentrates 
d. protein supplements (animal and plant) 
e. roughages 
f. legumes and non-legumes forage quality. 
Energy value as a measure of feeding value. 


Maintenance and production-feed requirements. 


The importance of forage testing as an economic tool 
for efficient feeding of livestock. 


The method of matching forage-test information with grain requirements for 
dairy cattle. 


28 Name 


PRE-TEST 
FEED CHARACTERISTICS 


Underline the correct answer(s). 


1. Livestock feeds are generally classified according tc the amount of 
they provide. 


a. nutrients not fat 

b. total digestible nutrients 
ec. net energy available 

d.- availability 

e. color 


2. Feeds that contain relatively large amounts of _ are called 
roughages. 


ae protein 


b. lignin 
ec. fiber 
ad. minerals 
e. ash 


3. Feeds that contain relatively small amounts of are called 
concentrates. 


ae protein 

b. carbohydrates 
Ce minerals 

ad. fiber 


3 =. h, are feeds that have a comparatively high digestibility. 


a. Concentrates 

b. Roughages 

ec. Protein 

d- Total digestible nutrients 


5 are feeds that have a comparatively low digestibility. 
ae Concentrates 
b. Carbohydrates 
ec. Roughages 
d. Protein 


6. Protein supplements contain or more per cent protein. 


a. 10 
De. 25 
ec. 20 
ad. 30 


e. ho 


. 
| 
: 

| 


10. 


li. 


le. 


13. 


Tankage is classified as a 


ae 
b. 
Cc. 
d. 


Protein supplements originate from 


ae 
b. 
c. 
d. 


Fish meal is a 
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concentrate 
protein supplement 
low fiber food 
feed additive 


animal 
fibrous 
plant 
cereal 


a. plant derivitive protein supplement 

b. animal derivitive protein supplement 

ec. little used protein supplement 

d. unpalatable feed 

The derivitive proteins are the best quality proteins of the 
common protein supplements. 

a. plant 

b. mineral 

c. vegetable 

d. animal 

e. enzyme 

The small gvains are 

a. roughages 

b. concentrates 

c. low energy feeds 

d- protein supplements 

Feeds depending upon such things as variety, soil fertility, 
where grown, methods of harvesting, stage of maturity, and length of time in 
storage. 

a. vary 

b. do not vary 

c. vary »\ut do so in no particular order 

The determines to some extent the quality of the feed. 

a. manufacturing process 

b. distribution methods 

ec. price 

d. quantity 
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Bl i. losses occur through chewing, digesting, assimilation of feed, 
i and losses through undigested material in the feeds. 


ir 7 . 
a. Protein 


=. b. Energy 
c. Mineral 
: i : d ° Time 
i e. Amino acid 
15. It is to have the farmer obtain a chemical anslysis of his home 


I grown feeds. 


a. of little importance 
b. important 

ec. of no economic value 
d. aandc 


@. calories 
f b. pounds 
ec. therms 
d. ounces 


i 16. Net energy values of feed are commonly expressed as . 


oan 
E 17. The represents the amount of energy availahle for productive 
purposes, such as growth. 


: a. total digestible energy 
b. energy value 

¢. real income value 

F! d. net energy value 


18. For purposes of balancing rations we must know and ; 


a. the nutrient content of the feed 

b. the nutrient requirements of the animal 
ec. the type of feeding system used 

d. the preferences of the owner 

e. the cost of the feeds. 


19. is only partially digestible (75-85%). 


a. Digestible protein 
b. A mineral 

ec. A carbohydrate 

d. Crude protein 


20. Net energy requirements are broken down into requirements for 
and . 


a. growth 
b. maintenance 
e. production 
d. therms 


al. 


22. 


23. 


ah, 


25. 


26. 


real 6 


28. 


31 


Net energy values of feed for 
energy values of feed for maintenance. 


are generally higher than net 


reproduction 
production 
e. neither a nor b 


of 


Livestock require about times as much energy as protein. 
a. 3 

b. 4 

ec 5 

d. 7 

e. 12 


NEp stands for 


a. net energy potential 

b. net energy for production 
c. net energy power 

d.- net energy 


The value of a feed ec Zigestibility decreases and crude fiber 
increases. 


a. increases 
be. decreases 
c. stays the same 


Ruminant stomached animals are fed prosvein feeds because the 


higher quality animal derivitive proteins are unnecessary and, generally, more 
expensive. 


The single most important step in forage testing is . 
@- accurate size samples 

b. & proportional sample 

c. a large sample 

d- none of the above 


Home grown grain is adequate when feeding 13 per cent protein 
hay. 


a. probably 
b. probably not 
ec. never 


Roughages are divided into and non . (Fill in 


the Llanks. ) are higher in protein than ‘ 


SRE TSO AN RTE oe ne A ~ 
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INFORMATION PANEL 
This is a programed instruction unit for "Feed Characteristics." You will find it 
relatively easy to answer the questions in each "frame." This method of instruction 
will aid you to master the vdjectives listed if you apply yourself to the material. 


You are provided with & program anc 2 combination answer sheet and mask to cover 
the answers. 


1. Place the mask (answer sheet) over the answer in a way that exposes one ques~ 
tion (frame) at a time. 


2. Write your answer on the answer sheet. 


3- Move the answer sheet down to expose the next frame and answer to the previous 
frame. 


4, Should your answer be wrong, write the correct answer above or along side-~ 
do not erase your incorrect answer. 


i. aide 2 yead, Ath na ranch nA EA tan AST a SN RP 0 a Ta a eS eae 


; 
to 


Feed 
Characteristics 


if you have not 
read the informe- 
tion panel, do so 
now, then proceed 
to frame 1. 


Name 


= | | Feed 
Characteristics, 
Continued 


, : 


I 1. Livestock feeds are generally classified according to the 
{ amount of total digestible nutrients they provide, or ac- 
cording to the amount of specific nutrients they furnish 
| in the ration. 


Roughages Feeds that contain relatively large amounts of fiber or non- 
digestible material are called roughages. 


contain large amounts of fiber. 


s fiber Concentrates are feeds that have a comparatively high 
digestibility, and are high energy goods. 


They are relatively low in . 


They include all grains and many by-products of grains and 
animals, such as wheat middlings, tankage, and soybean oil 
meal. 


grains Concentrates include all such as wheat, 
corn, oats, and barley. 


concentrate 5. Tankage is a protein supplement as is soybean oil meal 
because it has 20 per cent or more protein. 


i Oats is a . 


concentrates 6. Protein concentrates may be classified as a subdivision of 


concentretes. They contain 20 or more per cent protein. 


have a comparatively high digestibility. 


7. Protein cencentrates contain or more per 


cent protein. 


8. Protein concentrates are derived fron either animal or 
vegetable substances. Proteins derived from animal or 
animal by-products are high quality protein feeds valuable 
for poultry and swine. They are more expensive than plant 
proteins. 


proteins are high quality proteins. 


vegetable or 
plant 


Vegetable or plant proteins are found in the by-products of 
plants. 


animal Soybean oil meai, linseed oil meal, cottonseed meal, and 


peanut oil meal are protein concentrates. 


fTankage, meat scraps and fish meal are 
protein concentrates. 


.“The ruminant-stomached livestock are fed vegetable proteins 
because proteins are more expensive and are 
not essential feed stuffs for ruminant animals. They 
synthesize their own protein “quality proteins" whereas swine 
and poultry cannot. 


0 6 amma Saal te a Amante tN AY Sd SE HSN ela ctasaldaddla at Vn teal a 
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protein 11. Cottonseed oi1 meal, soybean oil meal, and linseed 011 meal 
have in excess Of 20 per cent protein and are classified as 
supplements. 


&Lrains or high 12. 


energy feeds 


The grains are the best source of energy for the common 
feed stuffs and they have the best fattening value. 


Corn and oats are examples of 


non~legume Roughages are divided into legume and non~-legume. Legumes 
are plants that have the ability to use nitrogen which they 


take from the air. 


legumes are higher in protein than are 
roughages. 


Grains 14. Grains and roughages vary considerably in nutrient values 
depending upon variety, stage of maturity, soil fertility 
where grown, methods of harvesting, and length of time in 
storage. 


and roughages vary considerably in nutrient 
value. 


-- 15. The manufacturing process determines to some extent the 
values of feeds. Therefore, average composition of various 
feeds is often used when planning livestock rations. This 
is true regarding grains, but forage testing is done 
chemically and will be discussed later in this program. 
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a important 16. It is (important, unimportant) for the farmer feeding home 
grown feeds to have a chemical analysis made of his feed 
because of the variability of these feeds. 


ant -- 17. The energy value of a feed is a very good criteria of its 

§ feeding value. Energy losses occur through undigested 
material in the feeds, energy losses in the urea, energy 
lost (in small amounts) in the combustible gases, and 
energy lost in the various processes of chewing, digesting, 


and assimilating food. 


produced in the body following and because of the consump- 
tion Of the food. These losses are higher in feeds that 
are high in fiber. 


less than 18. The animal can be likened to an automobile. There is (less 
than, nearly perfect) efficiency in utilization of the 
4 "fuel." 
: energy 19. An additional energy loss is through the heat increment 


Fiber content has an effect on losses. 


net energy The net energy value of a feed is the amount of energy left 
after deducting the losses previously mentioned. 


Pe ER MSS bd this? Lg ve bay 
te ee ee ee wee eter 
. 


The value represents the 
real value of the feed for productive purposes such as 


growth, production of body fat, milk or wool or performance 
of work. 


fee OO See ee eee Se 


The net energy values of feeds are commonly expressed as 
therms in this country. A therm (unit for measuring heat) 
is the amount of heat required to raise the temperature of 
1,000 lbs. of water about 4° Fahrenheit. 


The unit for measuring heat is the 


In human nutrition the calorie is used as the unit for 
measuring heat. One therm is 1,000 Calories or 1,000,000 
small calories. 


A therm is the amount of heat required to raise the 
temperature of lbs. of water about 4° 
Fahrenheit. 


23. Net energy values and total digestible nutrients (T.D.N.) 
values are available information for balancing rations. 
Net energy values are generally the most useful. T.D.N. 
values are most accurate for some particular purposes. 


T.D.N. 
Net energy 


2h. Two of the categories of information, other than protein, 
available for ration balancing are _ and 
values. 


25. For purposes of balancing rations, we must know (1) the 
nutrient requirement of the animal, and (2) the nutrient 
content of the feed. 


Crude protein and energy are the measurements that we use 
primarily for the nutrient content of the feed (T.D.N.). 
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net energy 
maintenance 

net energy 
production 

production ° 

maintenance 

energy 

T.D.N. 


seven 


26. 


Net energy is measured as NEm or net energy for maintenance, 
and NEp or net energy for production. For example: 


Crude Protein TDN NE 
Alfaifa 15 50 34 eh 


The net energy value of alfalfa for maintenance is higher 
than the energy value for production. This is characteris- 
tically true as the maintenance ration must be satisfied 
before the production requirement is met. 


NEm stands for 


NEp stands for ° 


Net energy is calculated in terms of 
requirements and requirements. 


is a more sensitive indicator of feeding 
values than is . 


Maintenance feed requirements furnish the nutrients to 
provide neither gain nor loss of weight, plus normal nutri~ 
tional health. 


The production requirement is the requirement for wool and 
milk or fat above the maintenance requirement. 


Livestock require about seven times as much energy as 
protein in their diets. There is a considerably greater 
difference between the net energy value of a high grade 
concentrate and that of a dry roughage than there is between 
the percentages of total digestible nutrients furnished by 
the same feed. 


Livestock require 
protein. 


times as much energy as 


Dent corn of Grade No. 1 supplies 81.9 therms of net energy 
per 100 lbs. while timothy hay, all analysis, furnishes but 
37.3 therms, or only 46 per cent as much. However, timothy 
hay has about 60 per cent as much digestible nutrients as 

does corn. It has 49.1 per cent total digestible nutrients, 
in comparison with 81.9 per cent of No. 1 dent corn. 
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-- 31. Net Energy TDN 
Therms 

Dent Corn Grade No. 1 81.9 81.9 

Timothy Hay § All Analyses 37.3 49.1 


37.3 is 36% of 81.9 
49.1 is 60% of 81.9 


{.. 32. The net energy figures are more meaningful than the TDN 
(total digestible nutrients) figures in most cases when 
balancing feed rations. 


Forages The nutrient requirements of dairy cattle are satisfied 
grains largely by forages and grains. 


y make up 60-80 per cent of the total 


2 nutrients and g the other 20-40 per cent of 
ij the nutrients for dairy cattle. 


low - The protein in the grain mixture should complement the 
protein supplied by the forage. The grain, of course, is 
the primary energy feed. 


; ; A high protein hay would require a 
| protein grain. 


35. A poor quality hay may require a high protein grain costing 
as much as $15 more per ton. Washington forage tests have 
resulted in a range of 2.8-14.9% protein for grass hay and 
10.6-24% for legume hay. 


—-—— i 
. 


errors 


declines 
increases 


fiber 
protein 


less 


36. 


37. 


38. 


39. 


ho. 


he 


These quality differences demonstrate differences in 
harvesting, climate, soils, and variety of seed. 

Using average values of forages when balancing the protein 
level in grain mixtures leads to large (advantages, 


errors). 


Visual estimates of forage quality, as are used for 
Federal grading of hay, are often in error. Errors as 
much as 5 per cent in crude protein and 9 per cent TDN 
(total digestible nutrients) are made by trained 


individuals. 


The case for forage testing is based upon the relation 
between the chemical composition of a forage and its feeding 
value for animals. As a Plant matures, its digestibility 
decreases and its protein content declines. Chemically 
these changes are reflected by an increase in crude fiber 
(and lignin) and by a decrease in crude protein. This is 
the basis of forage testing. Hays that are weathered also 
show an increase in fiber and a decrease in protein since 
soluble nutrients are washed cut by rain and leaves are 

lost during harvest. 


As a plant matures its digestibility d ‘ 
As a plant matures, crude fiber content i > 
Weathered hay shows an increase in f and a 


Gecrease inp ———_—_ln 


Weathered hay loses Vitamin A in large amounts, but does 
not lose a like amount of energy unless the hay molds. 


As digestibility of a feed declines and its crude fiber 
content increases, the value of this particular feed 
becomes . 
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fiber kl. Forage testing tests for the amount of crude f ; 
protein 


and, therefore, crude p . 


115 4O,. Hay varies with the way in which it is grown, cured, and 
stored. Soils, climate, and variety of plant also affect 
quality of hay. There are often differences in quality 
within the same field due to weather changes during harvest. 
A representative sample is, therefore, important (15% 
approximately ). 


To sample a 5 ton of hay one should take at least (5, 12, 
r 15) core samples from different bales. 


1 The purpose of forage testing is to 
' (Choose One. ) 


{ (1) Establish an accurate feed value for roughage. 


(2) Establish an accurate feed value for the concentrate 
fed. 


| (3) Determine how much an animal requires to produce at a 
certain level. 


The single most important step in forage testing is 

sampling. Fifteen cores (drill samples) should be taken 
from one lot of forage. Samples from one bale vary as 
much as 1.8 per cent protein. Bales in a truckload vary 
as much as 6.5 per cent protein. 


15 core samples should be taken from each lot 
of forage. Samples should be taken each time a change in 


feed is noticed; for example, change from first cutting to 
second cutting. 


We said that we try to balance protein content of our 
forage by the grain we purchase or mix. ‘In general, we 
expect our hay to follow the following averages: 


Remember a forage test is the only accurate method - the 
table below is here for use as an example only. 


Average 
Alfalfa... 
Brome Grass . 
ladins Clover 
Red Clover. . 
Oat Forage. . 
Orchard Grass 
Timothy . . « 
Corn Silage - 
Pea Vines .. 


e e e e e e e e e 
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48 and 49. The following tables will tell you what per cent of 
protein grain to feed with your forage. 


% Crude Protein % Crude Protein Needed 

in Forage : in Grain Mix 
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50. What per cent protein grain would you feed if your forage 
tested 8.3% on a dry matter basis? (See above table.) 


And it the forage tested 13.2% 


15% 


51. Many cases where high quality forage is fed require only 
10-12% crude protein in the grain mix (as per table). When 
this occurs economical grain mix may be fed which does not 
include a protein supplement. Such mixtures as steamed 
rolled barley, barley-oats, or barley-mill run combinations 
which contain 1% steamed bone-meal* and 1% iodized or trace 
mineralized salt are good feeds. 


4 3 does not 


¥or dicalcium 
A high quality forage (does, does not) require a grain mix 


containing a protein supplement. 


| | ~~ 53. How can we establish how much grain and hay to feed each 
cow? We nezd to know what her individual nutrient require- 
E ments are. This is determined by her production. Tables 
I are available to conveniently arrive at the correct amounts. 
i (E.M. 2040, Rev., October, 1965, Washington State Coopera~ 
tion Extension Bulletin). 


Porage 54. The basis for an economical feeding system for dairy cows 
| is testing. 
tj 
i” are not 55. High quality alfalfa hay requires a mixture of home grown 


grains plus 1% steamed bonemeal and 1% salt, iodized or 
trace mineralized. 


Protein supplements (are, are not) necessary with this kind 
of forage. 


I rps ey afew i ee A a FE pt oe ta Re Fa ae ig Saban ae cy pea Tod A ae an f 
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animal 


concentrate 


See frames 48-9 


56. 


29 « 


60. 


46 


Through forage testing it was found that a dairy farmer 
needed 10% protein grain rather than the 13% protein grain 
he had been feeding. This resulted in a saving of $5 per 
ton of grain. Over a 10 month period, feeding 60 cows at 
an average of 15 lbs. per animal, the farmer saved 


Label the plant derived protein supplements with a P, the 
animal derived protein supplements with an A. 


Soybean oil meal 
Tankage 

Meat scrats 
Cottonseed oil meal 
Fish meal 

Linseed oil meal 
Peanut oil meal 


(Plant proteins or Animal proteins) are higher quality 


proteins and are more expensive. 


Barley, wheat and middlings are (protein supplements, 


concentrates). 


Suppose a forage test indicated a 16% crude protein 
hay. What per cent protein grain is necessary? 
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POST-TEST 
FEED CHARACTERISTICS 


Underline the correct answer(s). 


1. Livestock feeds are generally classified according to the amount of 
they provide. 


a. nutrients not fat 
be. total digestible nutrients 
c. net energy available 
ad. availability 
e. color 
2. Feeds that contain relatively large amounts of are called 
roughages. 
@- protein 
be lignin 
ec. fiber 
d.- minerals 
e. ash 
3. Feeds that contain relatively small amounts of are cabled 
concentrates. 
a protein 
be. carbohydrates 
c. minerals 
d. fiber 
h, are feeds that have a comparatively high digestibility. 
a. Concentrates 
b. Roughages 
c.- Protein 
d. Total digestible nutrients 
5% are feeds that have a comparatively low digestibility. 
a. Concentrates 
b. Carbohydrates 
c. Roughages 
d. Protein 


6. Protein supplements contain 


ae 
bd. 
C. 
d. 
e. 


or more per cent protein. 


10 
a) 
20 


30 
ko 


‘ 
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10. 


33. 


48 
Tankage is classified as a 
ae concentrate 
b. protein supplement 
ec. low fiber food 
ad. feed additive 
‘sOtein supplements originate from or e 
a. animal 
b. fibrous 
ec. plant 
ad. cereal 


Fish meal is a 


ae plant derivitive protein supplement 
b. animal derivitive protein supplement 
¢. little used protein supplement 

dad. unpalatable feed 


The derivitive proteins are the best quality proteins of the 
common protein supplements. 

a. plant 

be mineral 

c. vegetable 

ad. animal 

e. enzyme 


The small grains are 


a. roughages 

be. concentrates 

c. low energy feeds 

d. protein supplements 


Feeds depending upon such things as variety, soil fertility, 
where grown, methods of harvesting, stage of maturity, and length of time in 
storage - 


a. vary 
be. do not vary 


c+ vary but do so in no particular order 
The determines to some extent the quality of the feed. 


a. manufacturing process 
b. distribution methods 
ec. price 

d. quantity 
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losses oceur through chewing, digesting, assimilation of feed, 


and losses through undigested material in the feeds. 

a. Protein 

b. Energy 

ec. Mineral 

d. Time 

e. Amino acid 

It is to have the farmer obtain a chemical analysis of his home 


grown feeds. 


Qe 
b. 
Ce 
d. 


Net 
Qe 
b. 
Ce 
d. 


The 


of little importance 
important 

of no economic value 
aandec 


energy values of feed are commonly expressed as P 
calories 

pounds 

therms 

ounces 


represents the amount of energy available for productive 


purposes, such as growth. 


ae 
b. 
c. 
d. 


For 


a. 
b. 
c. 
d. 
e. 


Qe 
b. 
Ce 
d. 


Net 


and 


a. 
b. 
c. 
de 


total digestible energy 
energy value 

real income value 

net energy value 


purposes of balancing rations we must know and 


the nutrient content of the feed 

the nutrient requirements of the animal 
the type of feeding system used 

the preferences of the owner 

the cost of the feeds. 


is only partially digestible (75-85%). 


Digestible protein 
A mineral 

A carbohydrate 
Crude protein 


energy requirements are broken down into requirements for 


growth 
maintenance 
production 
therms 
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Net energy values of feed for are generally higher than net 


energy values of feed for maintenance. 


@. reproduction 
b. production 
c. neither a nor b 


Livestock require about times as much energy as protein. 


a 3 
b. 4 
e. 5 
ad. 7 
e. 12 


NEp stands for 


a. net energy potential 

b. net energy for production 
ec. net energy power 

d. net energy 


The value of a feed as digestibility decreases and crude fiber 
increases. 


a. increases 
by. decreases 
c. stays the same 


Ruminant stomached animals are fed protein feeds because the 
higher quality animal derivitive proteins are unnecessary and, generally, more 
expensive. 


The single most important step in forage testing is . 


a. accurate size samples 
b. a proportional sample 
c. a large sample 

d. none of the above 


Home grown grain is adequate when feeding 13 per cent protein 
hay. 


&@. probably 
b. probably not 


@. never 
Roughages are divided into and non - (Fill in 
the blanks. ) are higher in protein than y 
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PURPOSE 
ft This is the "Vitamins" programmed instruction booklet. It is the third program 
3 l in the animal nutrition series of programs. 


This program includes the knowledges listed below: 

1. The importance of vitamins to animal nutrition. 

2. What vitamins are. 

. Which vitamins are essential to animal nutrition. 

- How are the individual vitamins provided to livestock. 


3 

i 

a What anti-vitamins are. 

6. Symptoms of vitamin deficiency. 
t 


. Which vitamins are commonly deficient within particular classes of 
livestock. 


8. The importance of vitamins to reproduction. 


q 
Fl 


23 Name 
PRE- TEST 
VITAMINS 
Underline the correct answer(s). 
1. The chemical make-up and functions of vitamins are ‘ 
a. Similar to each other 
b. similar but distinct 
ec. different from each other 
2. Vitamin is required by all animals and must be present in the 
feeds. 
a. A 
b. B 
ec. C 
d. D 
Ce Bio 
3. Research in vitamins is s 
a. extensive 
b. limited 
e. questionable 
d. economical 
h. So called "cottonseed meal poisoning" is really a deficiency of vitamin 
a. A 
b. Bio 
e. C 
d. D 
e. F 
5. Severe losses of vitamin occur through oxidation during hay 
making or long storage periods. 
a. A 
b. Bio 
ec. D 
d. £ 
@. Bo 
6. Adequate vitamin D is necessary for the proper assimilation and use of the 


minerals and P 


a. phosphorous 
b. Manganese 


e. Calcium 
d. magnesium 
e. iron 


f. zine 


— 
‘ys 


10. 


li. 


le. 
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Poultry heed more vitamin 
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in their rations than do other farm 


stock, especially for egg production. 


a. A 

b. B 

e. C 

a. D 

e. E 

Deficiency of vitamin causes rickets. 
a. A 

b. B 

Cc. By 

a. D 

eC. Bio 

Swine need because they do not synthesize it in their digestive 
tracts as sheep, beef, and dairy cattle do. 

a. Vitamin A 

b. Vitamin B-complex 

ec. Vitamin C 

ad. Vitamin D 

All green forages are sources Of vitamins. 
a. poor 

b. moderate 

ec. rich 

d. inadequate 


A deficiency of vitamin 


accompanied by loosening of the teeth 


is evidence of scurvy. 


a. A 

Db. B, 

e. C 

dad. D 

e. Yo 

An prevents the actions of vitamins or kills the vitamins. 
a. exovitamin 

b. antivitamin 

ec. killer vitamin 

a. antidote 

Vitamin is necessary for reproduction in poultry, rats, and 


perhaps some other animals. 


a 
b. 
d. 
d. 


oo & Pe 
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Vitamin seems to cause “white muscle disease." 


Be 
b. 
C. 
d. 


VQ YS 


Slow healing wounds are symptomatic of a deficiency of vitamin 


a A 
b. Bio 
ec. C 
d. D 
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INFORMATION PANEL 
This is a programed instruction unit for “Vitamins.” You will find it relatively 
easy to ai -wer the questions in each "frame." This method of instruction will aid you 
to master the objectives listed if you apply yourself to the material. 


You are provided with a program and a combination answer sheet and mask to cover 
the answers. 


1. Place the mask (answer sheet) over the answer in a way that exposes one 
question (frame) at a time. 


2. Write your answer on the answer sheet. 


3- Move the answer sheet down to expose the next frame and answer to the 
previous frame. 


4. Shovid your answer be wrong, write. the correct answer above or along side--do 
not erase your incorrect answer. 
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Much of our modern efficiency in feeding livestock, par- 
ticularly swine and poultry, can be attributed to the rapid 
succession of discoveries concerning vitamins. 


Research concerning has increased the effi- 
ciency of animal production and has made possible the pre- 
vention of serious diseases. 


Previous to 1911 vitamins were unknown. The vitamins that 
are known are not related chemically to each other, as are 
proteins, fats or the carbohydrates. The function of the 
vitamins are also entirety different from each other. 


The are grouped together because each 
vitamin is orgenic in nature and because in many cases it 
is a nutritive essential required only in an exceedingly 
small amount. 


Some vitamins are needed by only a few species Of animals. 
Others are required by all species, but there is no need for 
a supply in the feed. That is because an adequate supply is 
synthesized, either in the body tissues or by bacteria in 
the digestive tract. 


are grouped together because they are 
organic in nature. 


Vitamin A is required by all animais and can be made only 
from carotene contained in plants. Animals must, therefore, 
receive in their food an adequate supply of 
or ‘ 


ET EF a a 
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6. The knowledge concerning the different amounts of each 
vitamin in various feeds is limited compared with our 
knowledge of the ordinary nutrients. 


Vitamin A is found in the form of in many 
plants. 
{ Carotene 
Animals cannot synthesize this vitamin. 
a 7. All green forage crops are rich in most of the vitamins 
required ty farm animals. 
Animals are not abse to produce Vitamin . 
It must be in their feed. 
A 
8. Green crops are a rich source of vitamins. 
These crops provide vitamins (and minerals) in proportion 
to the leafiness of the plant. 
Forage 


9. The exception to the preceeding statement is lack of 
Vitamin D and Vitamin B,,. ‘These two vitamins, D and Bio» 
are not plentiful in greén forage crops. : 


10. Swine and poultry on good pasture do not seem to need 
Vitamin B.,. even though pasture is not a good provider of 
Vitamin Bo 


Vitamin D is supplied by sunlight. 


4 1. 
; D 
D, Bio 
i 
, 2. 
a 
Forages 
: vitamins ani 
i minerals 
1h. 
’ Antivitamin 
t 
15. 
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Hay and other dry forage cured in the sun supply 
vitamin 


Pasture is not a good source of vitamins 
and . 


Green forages supply undiscovered vitamins as indicated by 


the fact that sows on dry lot fed a seemingly balanced diet 


are unable to reproduce--until supplied with green 


Legumes have more leaves than grasses and are richer in 
and . 


A study of vitamins is not complete without some mention 
of the antivitamins. Antivitamins are substances that 
prevent the action of the vitamin or even destroy it. 


The sun supplies vitamin to animals 


directly and indirectly through hay. 


+ 


Paralysis for foxes raised for fur is caused by an 
in certain raw fish that destroys the 
vitamin thismin. 


Bracken fern poisoning Of cattle also seems to be caused 
by an antivitamin. 


Vitamin must be included in an animais' 


feed as carotene. 


This vitamin is essential for maintenance of mature animals 


and in greater amounts for growth, reproduction, and 
dactation. 


ey eae 
eee 
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1é. The so-called "cottonseed-meal poisoning,” produced when 
cattle are fed for lengthy periods on such 2 ration as 
cottonseed meal and cottonseed hulls, is due primarily to 
the lack of Vitamin A. 


Vitamin A is found in plants as . 


carotene 


Severe losses of vitamin A occur through oxidation during 
hay making or long storage periods. Hay stored a year or 
longer has little or no vitamin A feed value. 


"Cottonseed-meal poisoning" is caused primarily by a 
shortage of ° 


Vitamin A 
Rain on drying hay results in severe losses of vitamin A. 
Energy losses occur if molding occurs. 


The cereal grains with the exception of corn are very low 
in vitamin A. 


are substances that prevent the action of 
vitamins or even destroy then. 


Antivitamins 
A 


Severe losses of vitamin occur during the 
hay making process due to the drying action of the sun 
(oxidation. )} 


19. Adequate vitamin D is necessary for the proper assimila- 
tion and use of Calcium and Phosphorous and the development 
of good bones amd teeth. Vitamin D is needed especially 
during growth. Much less Vitamin D is necessary for main- 
tenance of mature animals. 


The cereal grains, with corn the one exception, are low in 
vitamin ‘ 


Poultry need more vitamin D in their rations than do other 
farm stock, especially for egg production. 


Vitamin D is necessary for the proper assimilation of the 
minerals and es 


Calcium 
Phosphorous 
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el. need more vitamin D than do other 
livestock. 


The assimilation of calcium and phosphorous is tied to 
adequate amounts of vitamin . 


22. Deficiency of vitamin D causes rickets. Less severe 
deficiencies retard growth and produce a weak skeleton. 


Vitamin D is needed especially during i 


A deficiency of vitamin D in mature fowls causes thin- 
shelled eggs, decreased egg production, and lowered 
hatchability. 


Deficiency of vitamin D causes r 


rickets 


2h. When dairy cows, beef cattle, or sheep receive ordinary 
rations that include satisfactory roughage, no attention 
need generally be given to the B-complex vitamins because 
of the synthesis of these vitamins in the rumen. 


The cereal grains are low in vitamin 
A except for corn. 


Swine need the B-complex vitamins in their feed because 
there is little synthesis of them in their digestive 
tracts. Their requirements are met by pasture during the 
growing season and good well~-cured legume hay when not on 
pasture. 


vitamin D Thin shelled eggs may be caused by a deficiency of 
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26. Sheep, beef, and dairy cattle the 
B-complex vitamins in the rumen. 


Snythesize or 
produce 


27. Forms of yeast such as brewers dried yeast are sometimes 
used as a B-complex vitamin supplement. 


do not synthesize B-complex vitamins in 
their digestive tracts and, for this reason, must receive 
adequate B-complex vitamins in their feed. 
swine 


28. Riboflavin or Vitamin Bo is required in large amounts for 
poultry. Milk and dairy by-products such as dried skim 
milk, dried butter milk, and dried whey are especially 
rich in riboflavin. They are valuable poultry feeds. 


Riboflavin 


| 29. 


are sometimes used as B-complex vitamin 


supplements. 
Vitamin Ba» , is supplied in good amounts 
by ° 


Yeasts 
Riboflavin 
Milk products 


Niacin or nicotinic acid is a B-complex vitamin that is 
necessary for all animals. Ruminants synthesize their 
own supply. Humans, dogs, swine, and poultry require a 
supply in their food. 


Milk and dairy pioducts are a source of 
riboflavin. 


Bien FST eres arr RD 


Ruminants 
humans 
dogs, swine, 
or poultry 


rich 

Ruminants 

humans, dogs, 
swine, or poultry 


reproduction 


Vitamin C 


Dried yeast, rice polish, rice bran, wheat bran peanut oil 
meal, and green forage and pasture crops are rich in the 
vitamin niacin. Good quality hay supplies a fair amount, 
while corn, grain, oats, rye, and dairy by-products have 

a rather low content. 


synthesize their own supply of niacin; 
ado not. 


Vitamin E is necessary for Reproduction in poultry, rats, 
and perhaps some other animals. "Stiff lamb disease," can 
be prevented or cured by vitamin E. A deficiency of 
vitamin E seems to be the cause of “white muscle disease" 
also. 


Green forage is in niacin. 
synthesize their own supply of niacin, 


ado not. 


A lack of vitamin in poultry feeds causes the disease 
encephalomalacia, or “crazy chuck disease." A prolonged 
lack causes lowered hatchability of eggs and sterility of 
males, 


Vitamin E is necessary for r in poultry. 


Deficiency of vitamin seems tO cause 
° . a a 
“white muscle @isease.' 


"Stiff lamb disease" can be cured by this vitamin. Crazy 
chick disease is caused by a deficiency of this vitamin. 


Only human beings, monkeys, and guinea pigs lack the 
ability to synthesize ascorbic acid (vitamin C}). 


Sailors in our early history suffered from a deficiency of 
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vitamin C 


36. 


A deficiency of vitamin C (ascorbic acid) in man, monkeys, 
or guinea pigs causes scurvy. The symptoms are loosening 
of the teeth, inflammation of the gums, hemorrhages, 
brittleness of the bones, slow healing of wounds, and loss 
of vigor. 


Slow healing of wounds is a symptom of a deficiency of 


A deficiency of vitamin C evidenced by loosening of the 
teeth is a sign of . 
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POST-TEST 
VITAMINS 
Underline the correct answer(s). 
1. The chemical make-up and functions of vitamins are . 
a. Similar to each other 
b. similar but distinct 
e. different from each other 
2. Vitamin is required by all animals and must be present in the 
feeds. 
Ae A 
b. B 
es. SC 
d. D 
e. Bio 
3. Research in vitamins is 
a extensive 
b. limited 
e. questionable 
d. economical 
4, So called “cottonseed meal poisoning" is really a deficiency of vitamin ; 
a. A 
ha Bio 
ec. C 
d- D 
e. F 
5. Severe losses of vitamin occur through oxidation during hay 
making Or long storage periods. 
a. A 
b. Bio 
ec. D 
d. £E 
e. By 
6. Adequate vitamin D is necessary for the proper assimilation and use of the 
minerals and ° 
a. phosphorous 
b. Manganese 
ec. Calcium 
d. magnesium 
e. iron 
f. Zane 


or vo=4 
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Poultry need more vitamin 


Name 


in their rations than do other farm 


stock, especially for egg production. 


oRnonwp 
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Deficiency of vitamin 


to 
ne o> 


wo 


l2 


Swine need 
tracts as sheep, beef, and dairy cattle do. 


Vitamin A 

Vitamin 8-complex 
Vitamin C 

Vitamin D 

green forages are 
porr 

moderate 


rich 
inadequate 


A deficiency of vitamin 
is evidence of scurvy. 


prevents the actions of vitamins or kills the vitamins. 


a. A 

b B, 

ec. C€ 

d- D 

e. dio 

An 

a exovitamin 
b. antivitamin 
e- killer vitamin 
d. antidote 
Vitamin 


Be 
b. 
d. 
d. 


OQ PS 


causes rickets. 


because they do not synthesize it in their digestive 


sources of vitamins. 


_ accompanied by leosening of the teeth 


is necessary for reproduction in poultry, rats, and 
perhaps some other animals. 


weet me = RMR seer ware 
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14. Vitamin seems to cause “white muscle disease." 
es a. A 
b. E 
Ce C 
dad. D 
15. Slow healing wounds are symptomatic of a deficiency of vitamin F 
oes Ga A 
; b. Bio 
: c. C 
= i pa ad. D 


Ve a Cte hia fr ge toe Ty hel FRY 


Arr cet “oy 


TE DELI OIE LOY ILE TES LPIA EEO PET IE AAS LS TET AT NLS OIE LOL = LOL EL IL IF Re EEL EE I Nene Sour 


Ce ? 7 = . Babli - . 4 eRe . be oe bea NON See eter bo RS at teat owas arse pak FI 2 meee Pel emecrietasvatany 


te | TES OTe Tet ae TE ee SER PN EO CEN ee Ar AAP APTOS TRAE TREK mere we sec eee ee Se sere mee ecee 


-. 


10 


PURPOSE 


This ic a programmed instruction unit titled “Minerais." This program is the 
fourth of the animal nutrition series. 


This program is designed for high school students who have successfully compicted 
the first three units in the animal nutrition series. 


"Minerals" includes the knowledges listed bellow: 
1. Importance of minerals for animal growte and reproduction. 
2. Which minerais are required. 
3- Which body functions minerals perform in the body. 
» Adequate mineral nutrition-what it depends upon. 


3 

5. Symptoms of mineral deficiencies. 

6. Glassification of minerals as major or minor elements. 
7 


- Knowledge of informetion tables available to balance a raticn for minerals 
based upon the minerals supplied by particular feeds. 


8. Salt deficiency symptoms. 
G. Symptoms of @eficiency for the major and minor elements. 


10. Specific mineral information for common feeds for different classes of 
Livestock; 


1: 


Ne 
® 
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PRE-TEST 


MINERALS 


Underline correct answer{s}. 


A ration containing an abundance Of protein, carbohydrates, and fat, without 
minerais will generally result in the death cf an animal than if 
no food at ail is given. 


@a. at the same time 
b. sconer 
ec. later 


minerals are known to be required by animais. 


hf oO 

% % 

mceed 

& Blo a 


WU 
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Extra minerals fed as “insurance” as economical supplement to 
feed - 


a. are 
bs are not 


Mineral deficiencies are important only if deficiency symptoms can be observed. 


ae True 
b. False 
Biock salt be depended upon as a lone supply of salt for average 


to high producing dairy cattle. 


a. should 
b&b. should not 


Animais with a craving for salt based upon a lengthy deficiency may eat enough 
to ° 


a. reguire none for a period of time 
b. catch up on their requirements 
c. GInjure themselves 


Alvaife is classed as in phosphorus. 
a. poor 


b. moderate 
@. rich 
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ie | . 8. Plenty of will help prevent rickets. 
es a. sunlight 
aoe | b. alfalfa hay 
= c. protein 
ad. milk 
2 4 | 9. The important function of in sheep nutrition is to promote 
= synthesis of Vitamin B,, in the rumen. 
fj | a. manganese 
= b. iron 
3 ec. cobalt 
a a. zinc 


10. cannot get enough block salt to satisfy their requirements. 


.. 22 
a. Swine 
E db. Catt 
¢. Sheep 


11. “Shot gun” mixtures of minerals an economical feed supplement 
for livestock. 


oa a. are 
b. are not 
. i2. Thumps are an indication of . 
; a. too much milk 
E b. anemia 
= ec. too much iron 
13. The Pacific Northyest is a(n) deficient area. 
” a. iron 
E &. iodine 
; ec. calcium 
$ ad. phosphorus 
ae is @ good source of calcium. 
a. Ground limestone 
b. Bonemeal 
: c. Meat scraps 
: ad. Tankage 
e. Sodium chicride 
f. Dicaleium Phosphate 
15. Plenty of will help prevent rickets and cure if in its early 
stages. 
a. iron 
b. salt 
for ec. bleached hay 
ca dad. sunshine 
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16. Mineral deficiencies economic losses even though deficiency 
symptoms are not visibly apparent. 


4 
| a. can cause 
b. cannot cause 


| 17. Anemia in animals results from a deficiency of : 
3 ae salt 
b. iron 
| e. cobalt 
18. is necessary for the formation of thyroxine, a hormone of the 


: | thyroid gland. 


q a. fron 
b. Sal 
| Cc. cot 
ad. Manganese 
| e. Todine 
19. Slipped tendons in growing chickens result from deficiency. 


a. mangesium 


b. iron 
Cc. manganese 
| a. cobalt 
20. Match the fullowing materials with the minerals they provide. 
F a. Oystershell calcium 
LJ b. Tron sulfate salt 
e. Sodium chloride iron 
: | 
. al. or are good 


sources Of calcium and phosphorus. 


m a. Oystershell 

; b. Dicalcium phosphate 
= c. Steamed bone meal 

i d. Tron sulfate 

e. Vitamin A 


F 


22. The function(s) or phosphorus in the animal is (are) - Choose 
correct answer(s). 


a. bone formation 

b. regulating body processes 

e. necessary for usage of carhohydrate by animal 
ad. necessary for usage of fat by animal 

e. necessary for usage of protein by animal 
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ar 
it 23. animals have the greatest need for minerals such as calcium and 


phosphorus. 
a a. Young 
= b. Mature 
f c. Aged 
a 2h. Label the following with A. Major element 
: B. Minor element 
| C. Not essential for livestock 
a 1. Calcium 11. Manganese 
ro 2. Gold 12. Iodine 
: Hh - Seleniun 13. Chlorine 
_— ic Cobalt 14. Sulfur 
—_— 5. Platinum 15. Zine 
1h 6. Uranium 16. Sodium 
Bu 7. Phosphorus 17. Iron 
8. Magnesium 18. Lead 
i 9. Copper 19. Fin 
I 10. Potassium 20. Aluminum 


os e5- Studies at WSU indicate adequate amounts of most minerals with the exception of 
i , in the State of Washington. 
HL 


: a. Zine 

Fi bd. Copper 

i c. Selenium 
ad. Sulfur 


if e. Calcium 
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INFORMATION PANEL 
This is a programed instruction unit for "Minerals." You will find it relatively 
easy to answer the questions in each "frame." This method of instruction will aid you 
to master the objectives listed if you apply yourself to the material. 


You are provided with a program and a combination answer sheet and mask to cover 
the answers. 


1. Place the mask (answer sheet ) over the answer in a way that exposes one 
question (frame) at a time. 


2. Write your answer on the answer sheet. 


3- Move the answer sheet down to expose the next frame and answer to the 
previous frame. 


4. Should your answer be wrong, write the correct answer above or along side~-do 
not erase your incorrect answer. 


3 
j 
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If you have not 
read the informa- 
tion panel, do so 
now, then proceed 
to frame i. 


Name 


and/or 10. 


5. a ll. 
6. 12. -- 28. 

ve 13. == Review 
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1. A ration containing an abundance of protein, carbohydrates, 
and fat without minerals will generally result in the death 
of an animal socner than if no food at all is given. 


are necessary for many body processes 
including growth and reproduction. 
Minerals 


Fifteen separate and distinct mineral elements are known to 
be required by animals. Some of the important functions 
they perform in the body are: (1) they contribute to the 
body structure, particularly the bones and teeth, (2) they 
aid in muscular activities, in the reproduction processes, 
and in lactation and egg production, and (3) they promote 
digestion of food, repair the body tissues in maintenance, 
formation of new tigsue in growth, and liberation of energy 
for muscular work and activity and the production of heat. 


minerals are known to be required by animals 


3. Adequate mineral nutrition is dependent on: (1) a suffi- 
cient intake of each required element, (2) presence of the 
elements in forms biologically available to animals, (3) a 

suitable balance between each of the elements, and (4) ade- 

quate supply and balance of other nutrient factors. 


minerals Sufficient energy and vitamins in balance with other nutri- 


ents are necessary to insure adequate absorption of avail- 
able . 


We must know the type of ration and the form in which the 
mineral is fed based upon item listed in frame 3 above 


Fertilizer elements added to a deficient soil might result 
in a deficiency of a mineral element previously adequate in 
the feed ration and probably adequately supplied now. ‘This 
condition could be explained by 
listed in frame 3. 


Irrigation may wash away soluble minerals such as calcium. 
Calcium might become deficient because of and/or 
listed in frame 3. 


and ’ 
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When supplementing rations, only those minerals that are 
deficient need be added. As necessary as minerals are, an 
oversupply can reduce performance or in some cases even be 
toxic. As an example, cobalt is most essential yet when as 
little as 12 ppm (.1 gran/day ) is fed, digestion of roughage 
is reduced. Consequently, cattle feeders cannot operate on 
the theory that if a small amount of mineral is goof three 
times this level would be better. MIndiscriminate use of 
minerals may be expensive in cost and in reducing perform- 
ance. 
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False 


False 


Calcium 
Phosphorus 
Potassium 
Sodium 
Sulrur 
Chlorine 
Magnesium 


False 


Tron 
Zine 
Copper 
Todine 
Manganese 
Cobalt 
Selenium 
Molybdenum 
Fluorine 


Cannot 
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Mineral deficiencies may be so slight as to be hardly 
noticeable or acute enough to cause death. Correct feeding 
practices must include feeding of the minerals that the 
animal needs. Nothing is gained in adding 9 mineral to a 
ration in which enough of that mineral is already included. 


Extra minerals fed as “insurance” are an economical supple- 
ment to feed. True or False. 


Mineral deficiencies that are not severe enough to result in 
visible symptoms may represent an economic loss because of 
reduced growth and inefficient feed utilization. Therefore, 
mineral deficiencies may result in an economic loss before 
they are serious enough to cause visible symptoms. 


Mineral deficiencies are important only if deficiency 
symptoms can be observed. True or False 


The essential elements are usually classified as either ma- 
jor or minor. The essential major elements are calciun, 
phosphorus, potassium, sodium, sulfur, chlorine, and 

magne Sium. 


Mineral supplements should be added to rations according to 
the theory "if a little is good, a lot is better." True 
or False. 


The minor or trace elements usually considered as essential 
are iron, Zinc, copper, iodine, manganese, cobalt, selenun, 
molybdenum, and fluorine. 


Write these names on your answer sheet. You should become 
familiar with them. 


In addition to these elements known to be required, an ani- 
mal's body may contain 20 to 30 additional different ele- 

ments in trace amounts. Some of them may one day prove to 
be essential. 


Studies at WSU indicate that animals studied at 20 locations 
Shroughout Washington state were being fed rations contain- 
ing an adequate amount of most minerals with the exception 
of copper on the West side and in the Basin. Certain by- 
product feeds are exceptionally low in one or more minerals, 
and a deficiency proportional to the amount of the by- 
product fed might occur. Also, when rapid gains are ex- 
pected the stress is likely to increase the requirements 
over that normally needed for many of the minerals. General 
recommendations of mineral supplements for all rations (can) 
or (cannot) be made with assurance, for a state-wide area. 


os 
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il. 
Feed lot 
operations. 
No 
May cause imbal- 
ance and thereby 
cause a deficiency. 
12. 
Calcium 
Alfalfa 1.50 
Barley 0.06 
Beet Pulp 0.62 
Corn silage 0.33 
(dry matter 
basis ) 


@. Estimated 
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Mineral deficiency will be more likely with a (Feed lot 
operation) or (cow and calf operation. ) 


Extra minerals fed liberally as "insurance" are an econom~ 
ical supplement to a ration. True or False. Why or why 
not? 


In order to supply the correct amount of minerals, it is 
necessary first to know the mineral composition of the feeds. 
Knowing this, one can add the correct minerals and amounts 
as needed. Some of the commonly used cattle feeds of | 
Washington have the following approximate mineral composi- 
tions: 


Salt Copper 
Phosphorus (Sodium) (Chlorine) Meg/2b Iodine Cobalt 
0.25 13 37 2-4 b b 
0.35 06 15 1-2a b b 
0.09 18 17 5 b b 
0.23 -O1 »05 0.6 b b 


b. Not present, in amounts too small to be detected or contents not known. 


If you were feeding a ration composed as follows: 


Alfalfa 20% 
Beet pulp 30% 
Barley 50% 


It would contain approximately 0.52 per cent calcium, 0.25 
per cent phosphorus, 0.3 per cent salt and 1.4 mg copper 

per pound. Such a ration is inadequate in iodine, copper, 
and salt. It will be readily observed that adequate calcium 
is present. There is enough phosphorus-~if it is all avail- 
able. In this case phosphorus supplementation would be good 
insurance. 


A general statement about possible mineral deficiencies* in 
the State of Washington is that salt and iodine (iodized 
salt) should be added to rations. There is also a possi- 
bility of copper deficiencies. Other minerals should be 
fed as needed in a form that is most available to cattle. 


*peef cattle. 


Sodium and 
ehlorine or sait 


Salt 


Kill or make sick 


regulating body 
process 


B21 
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Sodium and chlorine combined 45 sodium vehioride is common 
salt. The symptoms of a salt deficiency are, an intense 
eraving for salt, rapid weight loss, lusterless eyes, and in 
the case of dairy cattle, diminished milk production. 


A rapid weight loss is symptomatic of a 
deficiency in cattle. 


Calves and sheep require 1/4 to 1/2 ounce of salt per day, 
While high producing cows may require as much as 3 ounces 
Salt may be included in the swine ration (1/2 to 1 per cent) 
but generally it is advisable to supply animals free choice 
also. Block salt should not be depended upon as the lone 
supply of salt for average to high producing dairy cattle. 


Lusterless eyes, rapid loss of weight and diminished milk 
production are symptoms of deficiency. 


Animals that have not had salt for some time should not be 
given free access to it because they may eat enough to cause 
digestive disturbances or even death. They should be given 
small quantities daily until the craving has largely 
disappeared. 


Animals with a craving for salt based upon a lengthy defi- 
ciency may eat enough to if given free 
access to large amounts of it. 


Phosphorus also is found primarily in the bones and teeth. 
About 80 per cent of it is used for structural pruposes. 
Like calcium, it is important in bone formation, but this 
is not its most important function since it is vitally con- 
cerned in regulating various body processes. Protein, fat, 
and carbohydrates cannot be used by the animal in the 
absence Of phosphorus. This compound serves at least 1} 
different function in the body. 


Phosphorus is primarily important for (bone formation) 
(Regulating body processes). 


Potassium has received renewed interest in the last few 
years. Deficiency symptoms may range from barely noticeable 
to acute. Slightly reduced feed intake or performance may 
go unnoticed. A minor stiffness, especially in the front 
joints that could be mistaken for disease, weather, or 
effects of age, may actually be due to insufficient potas- 
sium intake. One possible reason for a higher incidence of 
these problems is that rations have been changed to include 
more feedstuffs with lower potassium content. Most cereal 


and animal products are, at best, only martinal in potassium 
content and these ingredients comprise the major part of to- 
day's rations for rapidly growing and fatt 
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poor 


moderate 
poor 


rich 
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One example of comparative availability of minerals is that | 


of calcium, It 1.8 been shown that the calciwa contained in 
milk is much more readily available for abscrption than is 
the caiciwi in other focds. But, even if the calcium avail:: 
able for absorption is high. unless there is a proper ratio 
of calcium and phosphorus and Vitamin D, the absorption can- 
not be fulfilled ard the calcium will pass through the body 
and be excreted. 


Adequate supply of a mineral (is) or (is not) a guarantee of 
adequate absorption by the animal. 


Symptoms of a phosphorus deficiency are stiffness and sore- 
ness of the joints, listlessness and lack of apyvetine, and 
even a depraved appetite causing the animal to cat jirt cor 
chew bones or wood. Thus rate of growth and production are 
affected. 


Lack of can affect rate of growth and 
production. 


Feeds are classed as phosphorus poor, moderate, or rich. 
Most legume hays are moderate in phosphcrus wnile the grass 
hays are poor. if the dry matter of the feed contains less 
than .2 per cent, it is classed as phosphorus poor; between 
-2 per cent and .5 per cent, as moderate amount; and more 
than .5 per cent, as »nhosphorus rich. 


Alfalfa is in phosphorus. 


Grass hay is in phosphorus. 


The cereal grains are moderate in phosphorus while beet 
pulp, silage, and early green pastures are poor. 


The cereal grains are in phosphorus while 
beet pulp, silage, and early green pastures are 


Wheat bran, cotton seed meal, skimmilk and linseed meal are 
rich in phosphorus. 


Wheat bran, cotton seed meal, skimmilk and linseed meal are 
in phosphorus. 


; 
| 


Poor 
Dry 
“62 


Grass Hay 
Beet Pulp 
Silage 


Karly Green Pasture 


Poor 
Cereal Grains 
Tegume Feeds 


Grass Hay* 


*Grown on acid soils 
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TABLE 1 
PHOSPHORUS 
Moderate 
Dry 
oo = 25 
Tegume Hay 


Cereal Grains 


TABLE 2 


CALCIUM 


Moderate 
Bluegrass Pasture 
Linseed Oil Meal 
Cottonseed Oil Meal 
Soybean Oil Meal 
Dried Beet Pulp 
Corn Silage 


Fodder 


Rich 

Dry 

5%t 
Wheat Bran 
Cottonseed meal 
Skimmi 1k 


Linseed oil meai 


Rich 
Aifalfa Hay 
Red Clover Hay 
Ladino Clover Hay 
Tankage 
Meat Scraps 
Fish Meal 


Milk Products 
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calcium 


gypsum (calcium 


sulphate), lime 


rich 
poor 
moderate 


limestone, ground 
oyster shell, 
steamed bonemeal, 
dicalecium phosphate 
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Rations poor in phosphorus should be supplemented with 
steamed bonemeal, dicalcium phosphate, or defluorinated rock 
phosphate. Dicalicium phosphate is generally preferred but 
any one of the three materials will supply phosphorus in a 
satisfactory form, especially if it doesn't contain fluorine. 
It becomes a matter of convenience to make available steamed 
bonemeal and salt in two containers. One container to con- 
tain salt, the other to contain 2/3 salt and 1/3 dicaleium 
phosphate or steamed bonemeal. 


is the supplement generally preferred as a 
source of phosphorus. : 


Calcium deficiencies result in weakening of the bones, 
lameness and even fractures. Less sericus symptoms include 
slow growth, poor condition or unsatisfactory milk produc- 
tion. 


Bones are composed largely of phosphorus and 


An excess of calcium will often decrease absorption of zine 
and manganese. 


What plant fertilizer additive adds calcium to the soil? 


Calcium is the major mineral in the body. About 99 per cent 
of this mineral is found in the bones and teeth while the 
remaining 1 per cent is in the soft tissue. Since calcium 
is used largely for structural purposes it is needed in 
greater amounts for younger animals than for feed lot cattle. 
Calcium has 2ther functions in the body such as blood 
clotting. 


Calcium Poor feeds include cereal grains, and their by prod- 
ucts, legume seeds and all grass hay grown on acid soils. 
Calcium in moderate amounts is supplied by bluegrass pasture, 
linseed meal, cottonseed meal, soybean meal, all grass hay 
grown on non-acid soils, dried beet pulp, and corn silage 
and fodder. Calcium rich feeds include alfalfa hay; red 
clover hay, iadino clover hay, tankage, meat scraps, fish 
meal, and milk products. 


Alfalfa hay and tankage are calcium feeds. The 
cereal grains are in calcium and in 
phosthorus, 


Calcium supplements include good grade limestone, dicalecium 
phosphate, ground oystershell, or steamed bonemeal. Vitamin 
D, furnished by direct sun rays enables an animal to make 
better use of the calcium avaialable to it. 


is a good calcium supplement. 
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Practice Review 


A. Grass hay grown on acid soil is 
in phosphorus. 


B- Cottonseed meal is 
calcium. 


C. Ladino hay is a calciun 
phosphorus. 
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Use Tables 1 and 2 


in calcium and 


in phosphorus and 


ee 


feed and a 


source of 


eb 


Fl aatenene ] 


calcium 
phosphorus 


anemia 


iodized salt 
iodine 
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Fattening hogs require no additional calcium or phosphorus 
if fed enough tankage, fishmeal, or milk by products to 
balance the protein needs of the ration. Soybean meal used 
as a protein supplement requires additional finely ground 
limestone or bonemeal fed free choice. 


Fattening hogs require no additional C or 
P if fed enough tankage, fishmeal, or milk 
by products to balance the protein needs of the ration. 


(Beef Cattle) More calcium and phosphorus is needed by 
young calves than by older cattle. Nursing calves or calves 
getting skimmilk need no extra calcium. Should the soil of 
their pasture be deficient in phosphorus, dicalcium phos- 
phate should be made available. Phosphorus is more of a 
problem than calcium and dicalcium phosphate has a good 
balance of calcium and phosphorus. 


is an adequate source of calcium for young 
calves. 


Aremia in animals results from a deficiency of iron. It is 
recognizable by paleness of the skin and especially mem- 
branes of the mouth. Thumps in suckling pigs is also an 
indication of anemia. The problem usually is limited to 
pigs kept on concrete or wooden floors with no access to 
soil and calves, lambs or colts kept too long on milk as 
their only feed. Milk is deficient in iron. 


A deficiency of iron results in 


Iodine is necessary for the formation of thyroxine which is 
@ hormone of the thyroid gland. When a deficiency of iodine 
exists, the gland enlarges in an effort to provide more 
thyroxine. 


is necessary for the formation of 
thyroxine. 


Todized salt with stabilized iodine added is a good way to 
provide iodine. Iodine deficiency in sheep results in the 
birth of weak, dead or woolless young. 


Stabilized is a good way to provide 
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34. Zodine deficient areas occur locally throughout the North- 


38. 


west, the Great Lake Region, Indiana, Ohio, Pennsylvania, 
filinois, the Dakotas’, Nebraska, Utah, Nevada, Colorado, 
idaho and Montana. 


iodine is necessary to prevent weathering 
of iodized sait blocks. 


Copper deficiency may exist as a primary deficiency or in 
combination with cobalt and possibly iron deficiencies. 
Copper deficiency seems to be associated with anemia. 
Anemia is recognizable by paleness of the skin and expeci- 
ally the membranes of the mouth. 


deficiency may exist as a primary defi- 
ciency or in combination with cobalt and possible iron 
deficiencies. 


Animals suffering from inadequate copper intake appear to 
be unable to absorb iron at a normal rate, and a defect in 


hemoglobin synthesis exists. Symptoms of copper deficiency 


in young lambs are muscular incoordination with partial 
paralysis of the hindquarters. 


A defect in hemoglobin symthesis may result from a 
deficiency preventing absorption of 
adequate iron. 


The important function of cobalt in sheep nutrition is to 
promote synthesis of Vitamin Bio in the rumen. Cobalt de- 


ficiency causes a loss of appetite, lack of thrift, weakness, 


anemia and a decrease in fertility and in milk and wool 
production. 


- 


Cobalt functions in the rumen to promote. synthesis of 


Sulfur is essential in livestock diets. It functions in the 
synthesis of sulfur containing amino acids in the rumen and 


certain other sulfur compounds of the body. Mature grass 
and grass hays are sometimes low in sulfur and may not 
furnish adequate amounts for optimum animal performance. 


functions in the synthesis of some amino 
acids in the rumen. 
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manganese 


sunshine 


Dicalcium phosphate 


ground limestone or 
dicalcium phosphate 


39. 


43. 


The symptoms of manganese deficiency are poor hatchability 
of the eggs in the laying flock and slipped tendons in grow- 
ing chickens. ‘“Rations containing wheat Or wheat products 

Or a small amount of manganese sulfate will generally fr :e- 
vent the trouble. 


A deficiency in M does affect haschability of 
eggs and causes slipped tendons in growing chickens. 


Tankage, milk by products or fishmeal fed to boars in large 
enough amounts to balance their protein needs satisfies the 
mineral needs except for salt. 


is the only mineral not adequately supplied 
to boars when protein requirements are satisfied with tank- 
age, milk by products or fishmeal. 


Calves in confinement sometimes get rickets. Feeding a 
well-balanced ration made up of grain and sun-cured legume 
hay, and access to sunlight will prevent rickets and cure it 
in its early stages. 


Plenty of will help prevent rickets. 


Cows nursing calves on early spring pasture may need calcium 
added to cheir ration. Dicalcium phosphate is a good form 
to use. Good legume hay fed at the rate of 6 or 7 pounds 
daily with other roughage should provide enough calcium 

but phosphorus may be lacking. 


x 


is a good source of 


phosphorus. 


Bulls fed mixed hay and grain during winter need no mineral 
supplement other than salt. If no legume hay is fed, 
calcium should be supplied by ground limestone, free choice 
or dicalcium phosphate. 


Bulls on pasture and grain, or bulls on grass hay should be 
supplied with . 


will not 


pasture 
legume hay 


ground limestone 

steamed bonemeal o 
dicalcium phosphate 
phosphorus 
phosphorus 
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legume, Iron, Copp 
Copper 


NOTE: Iron injec- 
tion or solution 
painted on the 
udder or iron sul- 
fate (iron + copper 
or ferrous sulfate 
fed to the litter. 
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Neither zalcium or phosphorus are necessary supplements when 
stocker and feeder cattle are fed a balanced ration of grain 
and good legume hay. 


Feeder and stocker cattle on a balanced ration for nutrients 
other than minerals not including legume hay (will, will 
not) be adequately supplied with calcium and phosphorus. 


Su~plementary minerals are not necessary for young dairy 
cattle on pasture or legume hay except for salt. It is 
good practice to keep dicalcium phosphate available to 
them, however. High producing cows in the early stages of 
lactation may need additional calcium and phosphorus. 


Supplementary minerals are not necessary for young dairy 
cattle on or except for 
salt. 


Producing dairy cattle not receiving legume hay should be 
furnished ground limestone or steamed bonemeal. These may 
be mixed with the grain at the rate of 1 to 2 pounds for 
each 100 pounds of grain mixture, or for cows on pasture a 
mixture consisting of equal parts bonemeal or dicalcium 
phosphate, limestone, and salt may be supplied in feeders to 
which the cattle have free access. 


Dairy cattle not on legume hay should receive . 


or - Dairy cattle fed grass hays are generally 
deficient in . This can be remedied usually by 
feeding supplements high in . 


Sait should be available at all times. Swine cannot eat 
enough block salt to get a?1 that they need, so loose salt 
should be fed in the ration or free choice. Brood sows and 
pigs not running on pasture should be self-fed sun-cured 
legume hay to provide calcium and Vitamins A and D. This is 
especially true during the winter when pastures are not 
available. 


Salt should be provided for swine in the form. 


L hay is needed to provide calcium and Vitamins A 
and D for brood sows and pigs not on pastures. It is im- 
possible to give a lactating sow the feeds that will enable 
her to furnish enough iron and copper in her milk to prevent 
anemia in her pigs. 


For this reason young pigs kept on concrete or wooden floors 
should have and provided. 
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Poor hatchability of the eggs in a laying flock and slipped 
tendons in growing chickens result from manganese deficiency. 
Wheat and wheat products or + or 5 ounces per ton of mangan- 
ese sulfate will generally prevent the trouble. 


Slipped tendons in growing chickens result from 
deficiency. 


Manganese deficiencies are common only in the poultry 
industry. 
Now that you are aware of mineral deficiencies to be con- 


cerned about, answer this question again. 


Should extra minerals be fed as "insurance" to maximize 
profits? 


With the increasing useage of irrigation in the United 
States mineral supplements will become more necessary. Some 
of the important minerals are soluble and will become defi- 
client because of irrigation. 


Commercial fertilization has the effect of adding minerals 
to the soil. In some cases this could bring about a poor 
balance of minerals. In other cases the fertilizer elements 
will compensate for losses through irrigation. 
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POST-TEST 


MINERALS 


Underline correct answer(s). 


l. 


A ration containing an abundance of protein, carbohydrates, and fat, without 
minerals will generally result in the death of an animal than if 
no food at all is given. 


a. at the same time 
b. sooner 
ec. later 


minerals are known to be required by animals. 
a. 7 
b. 9 
ec. ll 


ad. 13 
iy) 


Extra minerals fed as "insurance" 
feed. 


as economical supplement to 


a. are 
be are not 


Mineral deficiencies are important only if deficiency symptoms can be observed. 


ae True 
b. False 
Block salt be depended upon as a lone supply of salt for average 


to high producing dairy cattle. 


a. should 
b. should not 


Animals with a craving for salt based upon a lengthy deficiency may eat enough 
to . 

& require none for a period of time 

b. catch up on their requirements 

ec. injure themselves 


Alfalfa is classed as in phosphorus. 


a. poor 
b. moderate 
Ce rich 
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8. Plenty of will help prevent rickets. 
a. sunlight 


b. alfalfa hay 
ec. protein 


for livestock. 


d. milk 
9. The important function of in sheep nutrition is to promote 
synthesis of Vitamin Bio in the rumen. 
a. manganese 
b. iron 4 
Cc. cobalt 
dad. zine 
10. cannot get enough block salt to satisfy their requirements. 
a. Swine 
. b. Cattle ; 
= c- Sheep ‘ 
Poe i 
11. "Shot gun” mixtures of minerals an economical feed supplement 


a. are ‘ 
be are not ; 


12. Thumps are an indication of : 
a. too much milk 


= b. anemia 
ae ec. too much iron 


i, 13. he Pacific Northwest is a(n) deficient area. 
a. iron 


ec. calcium 


b b. iodine 
d. phosphorus 


ih. is a good source of calcium. 


a. Ground limestone 


b. Bonemeal 
Cc. Meat scraps 
d. Tankage 


e. Sodium chloride 
f. Dicalcium Phosphate 


15. Plenty of will help prevent rickets and cure if in its early 
stages. 


a. iron 

b. salt 

ec. bleached hay 
d. sunshine 


el. 
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17: 
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19. 


20. 
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Mineral deficiencies economic losses even though deficiency 
symptoms are not visibly apparent. 


a. can cause 
b. cannot cause 


Anemia in animals results from a deficiency of 


Ae salt 
b. iron 
e. eobalt 


is necessary for the formation of thyroxine, a hormone of the 
thyroid gland. 


a. Iron 

b. Salt 

e. Cobalt 

ad. Manganese 

e. Iodine 

Slipped tendons in growing chickens result from deficiency. 
a. mangesium 

b. iron 

ec. manganese 

ad. cobalt 


Match the following materials with the minerais they provide. 


a. Oystershell calcium 
b. Iron sulfate salt 
ec. Sodium chloride iron 
or are good 


sources Of calcium and phosphorus. 


Oystersheil 
Dicalcium phosphate 
Steamed bone meal 
Iron sulfate 
Vitamin A 


oQncrop 


The function(s) or phosphorus in the animal is (are) . Choose 
correct answer(s). 


bone formation 

regulating body processes 

necessary for usage of carbohydrate by animal 
necessary for usage of fat by animal 
necessary for usage of protein by animal 
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phosphorus. 
a. Young 
b. Mature 
ec. Aged 


animais have 


Label the following with 


Studies at WSU indicate adequate amounts of most minerals with the exception of 


a. Zine 

b. Copper 
c. Selenium 
d. Sulfur 


e. Caicium 


Uranium 
Phosphorus 
Magnesium 
Copper 
Potassium 


the greatest need for minerals such as calcium and 


Ae 


C. 
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Major element 
Minor element 
Not essential 


» in the State of Washington. 


Name 


for livestock 


Manganese 
Todine 
Chlorine 
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PURPOSE 


This is a “Plant Nutrition" programmed instruction unit designed to provide an 
introduction to "Soil Fertility" or "Plant Nutrition." This program includes the 
following knowledges: 


i. 


Chemical elements necessary for plant growth, grouped by: 
a. Sources of air, water and soil. 

b. Major and minor elements. 

ec. Primary plant foods. 

d. Secondary plant foods. 


Funetions of nitrogen, phosphorus, and potash for growth and maturity of 
plants and resistance to disease. 


The soil amendment to correct acid soil conditions. 

The function of the "carrier" material in commercial fertilizers. 
The soil type and its affect on fertilizer utilization by crops. 

The importance of chemical soil tests to establish fertilizer needs. 


The importance of field testing the rates of fertilizers recommended by 
the chemical soil test results. 


The plant processes; photosynthesis, transpiration and respiration. 


The physical texture and structure and chemical fertility of soils as 
these two factors limit or promote plant growth. 


Barnyard manure @s a source of nutrients to the soil. 
Green manure crops. 

Commercial fertilizer labeling. 

The purposes of crop rotation. 

The nitrogen cycle. 

The solubility of nitrogen. 


The carbon-nitrogen ratio. 
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PRE- TEST Name 


PLANT NUTRITION 


Water and air furnish three elements for plant growth. 


Qe 
b. 
C. 
d. 
e. 
ft. 


&. 


Qe 
b. 
C. 
d. 
e. 


Manganese 
Phosphoric acid 
carbon 

oxygen 

copper 

zinc 


hydrogen 


They are 


is taken from the air by certain groups of bacteria. It is 
available to plants through these bacteria. 


Oxygen 
Nitrogen 
Carbon 
Caleium 
Phosphorous 


Which three are known as primary plant foods? 


The “rarer elements" include A F 


» molybdenum, copper, 


functions to increase growth and slow up maturity. 


hastens maturity of crops. 


a. carbon 

b. zinc 

ec. nitrogen 

d. phosphoric acid 
e. iron 

f. potash 
manganese. 

@ zine 

be. magnesium 

ec. boron 

de iron 

e€. nitrogen 

a. Phosphorous 

b. Caleiun 

ec. Nitrogen 

d. Oxygen 

a. Nitrogen 

b. Sulphur 

ec. Potash 

a» Phosphorie acid 
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a 
i 
3 
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i 


z if fe appears to aid plants in resisting certain diseases. 
{i a. Phosphorous 
iQ b. Gypsun 
, e. Nitrogen 
& ad. Potash 
ae e. Phosphoric acid 
8. The term is used to imiicate the material in which the plant 
i nutrient is found (commercial fertilizers). 
= a. dryer 
pis b. carrier 
ii ec. host 
. d. conveyer 


9. time does not furnish nitrogen, phophoric acid or potash and is therefore classi- 


en ee 
. « 


fied as a 
' a. carrier 
| b. “helper” 
e. fertilizer 
dad. amendment 


EL 10. Soil acidity is measured as 


tilth 
friability 
sourness 
sweetness 
pH 


Tao O78 


ll. is the process resulting in production of carbohydrates. 


Transpiration 
Photosynthesis 
Respiration 

« Transportation 


Bown 


i # 12. is the process of absorption of water by root hairs, movement 
7“ up through the stems, to the leaves. The remainder of the water is lost by 
evaporation through the stomata. 


’ a. Perspiration : 
b. Photosynthesis 
ec. Respiration 
dad. Transportation 
13. is a destructive process by which food is destroyed, with a 
: consequent release of energy, intake of oxygen, and outgo of carbon dioxide and 
a water. 
a. Respiration 
b. Exhalation 
e. Transpiration 
d. Photosynthesis 
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Barnyard manure is valuable for its nutrient elements and for its 


a. phosphoric acid 
be. calcium 

CC. organic matter 
d. nitrogen 


12-15-7 stands for a commercial fertilizer mixture of 12% » 15% ; 


and 7% ‘ 

a. sulfur 

b. phosphoric acid 

¢. potash (Fill in the blanks with 

d. nitrogen the correct letter) 

e. calcium 

f. sulfur 

One approach to includes a cash crop, a cultivated crop, and a 


legume or hay crop. 


ae nitrification 
be. crop rotation 
ec. nutrition 

d.- a carbon cycle 


eke in the soil is soluble and easily lost to drainage. 
a. Phosphoric acid 
b. Sulfur 

c. Potash 

d. Nitrogen 


Crop residues, commercial fertilizers, and ammonium and nitrate salts by pre- 
cipitation are forms of 


a phopshorous 
be. potash 

ce. nitrogen 

d.- calcium 


is most readily available and in larger amounts for 
microorganisms and plant growth. 


a. N, nitrogen 
b. NH), ammonium 
e¢. NO,, nitrite 
d. NO3, nitrate 


The relationship between nitrogen and carbon is called the 


& nitrogen-carbon ratio 

be. carbon-nitrogen ratio 

¢. potash cycle 

d. carbon-nitrogen equivalent 
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INFORMATION PANEL 
This is a programed instruction unit for "Plant Nutrition." You will find it 
relatively easy to answer the questions in each "frame." This method of instruction 
will aid you to master the objectives listed if you apply yourself to the material. 


You are provided with a program and a combination answer sheet and mask to cover 
the answers. 


1. Place the mask (answer sheet) over the answer in a way that exnoses one 
question (frame) at a time. 


2. Write your answer on the answer sheet. 


3. Move the answer sheet down to expose the next frame and answer to the 
previous frame. 


4. Should your answer be wrong, write the correct answer above or along 
side--do not erase your incorrect ansér: 


Plant Nutrition 


If you have not 
read the informa- 
tion panel, do so 
now, then proceed 
to frame 1. 


Name 


Ls 


Cet enn I es 


10. 


ll. 


17. 
18. 
19. 


20. 


el. 


22. 


23. 
oh, 


25. 


26. 


27. 


28. 
29. 


30. 
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4 | ; 32. ho. aaheaed i 
¥ 7 i 
hy. iron i 
| he, copper 
| 33- == calcium 
; |: ; 
| a 43. boron 
; | 35. hh, zine } 
h5. sulfur 
| 46. molybdenum 
4 oe 
hy, magnesiun 
gi. 48, -= manganese 
i ho. —e 
36. 50. : 
37. = 51. = 
38. 52. £ t 
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1. Fourteen elements have been recognized as being necessary 
for plant growth. Three from air and water are carbon, 
hydrogen, and oxygen. These elements account for over 90 
per cent of the total weight of the plant. 


’ 
« 
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The three elements furnished by air and water are 


| 
= earbon ; , and . ; 
i hydrogen : 
y: oxygen 
= 
i 
2. The atmosphere provides c » a 
and o to plants. & 
; 
§ 
{ 
oxygen 
hydrogen 4 
oxygen H 
i 
; 
Nitrogen is taken from the air by certain groups of 
bacteria. The nitrogen assimilated by these organisms : 
undergoes a change before it is used by higher plants. ; 
Certain groups of bacteria remove from : 
the air. 
nitrogen : 
The bacteria taking nitrogen from the air may be associated 
with most, if nct 411, leguminous plants are nitrogen-fixing 
plants. 
Non-legumes do not fix 
| nitrogen 


5. The nitrogen which is taken from the air by bacteria is com- 
bined in the soil to make soluble compounds before it can 
ordinarily be used by higher plants. Therefore, it is 
ordinarily stated that 7 elements come from the soil, and 
3 from air and water. 


The three from air and water (other than nitrogen) are 
| ese and je 


oxygen 
hydrogen 
carbon 


—— 
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Twelve elements are provided by the soil. Nitrogen, 
phosphoric acid, and potash are known as “primary plant 
foods" and are needed by plants in relatively large amounts 
and have long been recognized as those most likely to be 
deficient in soils. 


nitrogen Copy them in the answer space. 
phosphoric acid 


potash 


Calcium, sulfur, and magnesium are secondary plant foods. 
These secondary plant foods are usually needed in relatively 
large amounts. 


Copy in the answer space. 


calcium 
sulfur 
magnesium 


—_—__ 
are "primary plant foods. 


nitrogen 
phosphoric acid 
| potash 


——— 
‘secondary plant foods." 


{ calcium 
sulfur 
magnesium 


9. Iron, manganese, copper, zinc, boron, and molybdenum are 
usually called the “rarer elements" or “minor plant foods." 
They are needed in minute amount but are essential. Copy 


| iron ‘ 
them in the answer space. 


manganese 
copper 

1 zine 

boron 

| molybdenum 


; 10. Continuing research is studying some eleven other mineral 
elements. However, ; ’ 


3 ——__—_, ——_—’ ee and 


j iron 


manganese are the "rarer elements" proven to be 
copper essential to plant growth. 
! zine 


boron 
molybdenum 


Nitrogen functions to increase growth and defer maturity. 
It produces a good leaf and stem development and gives to 

the plant that luxurious dark-green color which is so ( 2sir- 
able in growing crops. 


Nitrogen increases and defers ‘ 


| growth 
maturity 
No matter how much phosphoric acid and potash there may be 
in the soil, the crops can use only quantities in proportion 
to the growth of the plants, and the growth of the plants 
will be in proportion to the in the soil. 
nitrogen 


Phosphoric acid hastens maturity of crops and aids in trans- 
ferring substances from the stalk, leaves, and other growing 
parts to the seed, making the grains plump and full. 


— increases the proportion 
of grain to straw and also stimulates root development in 
young plants. 


phosphoric acid 


hastens the maturity of ° 
crops. Potash appears to aid the plants resisting certain 
diseases. 


An insufficiency of potash results in the early ripening or 
dying of the stems and leaves of plants while the seeds or 
fruit are still immature. 


phosphoric acid 


appears to aid plants in resisting certain 


diseases. 


; , and are 
elements furnished by air and water. They make up 90 per 
cent of the plant weight. 


potash 
carbon 
hydrogen 
oxygen 


nitrogen 
potash 
phosphoric acid 


carrier 


less 


amendment 


16. 


17. 
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The term "carrier" is used to indicate the material in 
which the plant nutrient is found. 


For instance, sodium nitrate, superphosphate, and potassium 
sulfate are carriers of the "primary plant foods," 
3 3 and po te 


The term ec is used to indicate the material 
in which the plant nutrient is found. 


Chemical soil tests have been developed to determine which 
fertilizer elements are less than adequate in a particular 
soil. 


Soil type has a marked effect on the results of fertilizer 
applied to soils having the same chemical test result. 


Clay soiis are usually richer in plant nutrients than sandy 
soils. Sandy soils leach badly compared to clay soils, 
therefore, losing nutrients more quickly than clay soils. 


-Certain chemical forms of a fertilizer elements are more 


quickly available and are more soluble than other forms. 


A sandy loam is rich in plant nutrients 
than a silty clay loam. 


Chemical soils tests are important to a fertilization 
program. 


A field trial based upon the chemical tests results can 
definitely establish the rate of fertilizer application by 
applying the amounts of fertilizer indicated by the chemical 
test to growing crops and by measuring the differences in 
crop yield. 


soils do not leach as badly as do 
soils, and, therefore, do not lose nutiients as quickly. 


Time is called a soil "amendment" rather than a fertilizer, 
as it does not carry nitrogen, phosphoric acid or potash. 


The acidity of the soil determines the kinds of crops that 
can be grown on a soil. 


Lime is a soil 


photosynthesis 


22. 


}23- 


Respiration 


Transpiration 
Respiration 


25. 


Physical texture 
chemical fertility 


Some knowledge of plant processes are important to the 
growth and nutrition of crops. 


Photosynthesis is the process by which green plants combine 
carbon dioxide and water in the presence of sunlight, to 
form carbohydrates. 


results in formation of carbohydrates. 


Plants need @ certain amount of water in carrying on their 
physiological processes. However, only a small percentage 
of the water that is absorbed by the root hairs and passes 
upward to the leaves is used in these processes. The 
remainder evaporates through the stomata as water vapor. 
This process is called transpiration. 


Respiration unlike photosynthesis, which is limited to cer- 
tain celis in the leaves, takes place in every living cell. 
Respiration is a destructive process by which food is des- 

troyed with a consequent release of energy intake of oxygen 
and outgo of carbon dioxide and water. 


R results in release of carbon dioxide and 
water. 


is the process of absorption of water by 


the root hairs, and movement up through the stems, to the 
leaves. 


is the process involving release of energy, 
intake of oxygen and outgo of carbon dioxide and water. 


Two soil characteristics equally important as limitations 
to plant growth are the physical texture and structure of 
the soil and the chemical fertility of the soil. 


and are important soil 


characteristics to plant growth. 
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26. Barnyard manure is valuable for its nutrient elements and 
for its organic matter content so beneficial to the physical 
structure of the soil. 


Manure is not a well-balanced fertilizer. It is low in 
phosphoric acid and relatively high in nitrogen and potash. 
Addition of phosphorous to manure adds much to its value. 


Barnyard manure is valuable for its nutrient elements and 
for its o m content. 


Manure is low in 


orgunic matter 
phosphoric acid 


A green manure crop is one used for turning into the soil, 
whether planted for that purpose or not. 


For supplying organic matter to the soil, the ¢g 


that will produce the most growth 
in the time available should be chosen. 


green manure crop 


Fertilizers are made up of two major groups (1) Manures or 
organic amendments, and (2) Commercial fertilizers. 


Group I included barnyard manures, green manures, crop 


residue» and wastes that are plowed under for enrichment 
of the soil. 


Group II includes fertilizers produced commercially and sold 
singly Or in combination. 


A compost of leaves is [(1), or (2)]. 
Caicium nitrate is group 


The mixed fertilizers are commonly referred to by a series 
of numbers such as 0 - 10 ~ 10, 5 ~ 10 - 20, etc. 


The first number stands for the percentage of nitrogen; the 
second number, available phosphoric acid; and the third 
number, the water soluble potash. 


10 - 20 - 30 stands for 10 lbs. of nitrogen, 20 lbs. of 
phosphate, and 30 lbs. of potash. 
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31. 10 - 40 - 15 stands for lbs. potash, 
lbs. phosphoric acid, and lbs 
nitrogen. 


32. 20 - 10 - 5 stands for 20 lbs. , 1O lbs. 


» and 5 lbs. ‘ 


nitrogen 
phosphorus 
potash 


33. 


A crop ro’.ation is any plan that is followed whereby one 
crop follows another. Usually one thinks of a well-planned 
program when referring to a crop rotation. 


Some advantages of crop rotation are: 

1. Maintains fertility of the soil. The same crop grown 
successively uses more of one nutrient than of the others 

2. Disease, weeds and insects are more easily controlled. 

3. Labor is distributed to better advantage. 

4. Legumes aid in mainteining soil fertility through 
nitrogen fixation. 

5. Erosion control is promoted through preservation of 
organic matter by proper rotation. 

6. Diversification spreads the financial risk. The farmer 

with a variety of crops has hedged against losses. 


35. (Can you think of any suggestions why any of the above might 
be true? 


List them. 
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crop rotation 


soluble 


36. 
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A fundamental approach to includes cash 
crop, cultivated crop, legume or hay crop (poorer guality 
soils would require more than one year in this last 
category). 


Nitrogen in the soil is soluble and easily lost to drainage. 
Nitrogen has a rapid effect on plant growth. Such a potent 
nutrient element should not only be conserved but also regu- 
lated. Some of the intake and outgo of nitrogen can be 
controlled, by man; some is beyond man's control. 


Nitrogen is and easily lost to drainage. 


39. The nitrogen income of arable soils is derived from such 


materials as crop residues, green manures, farm manures, 
commercial fertilizers, and ammonium and nitrate salts 
brought down by precipitation. In addition, there is 
fixation of atmospheric nitrogen. 


22 - 20 - 15 stands for lbs of phosphorous 
lbs of nitrogen 


lbs of potassium 


The outgo of nitrogen is due to crop removal, to drainage, 
to erosion, to loss in a gaseous condition, both elemental 
and ammonia, and to unavailable forms of nitrogen. 


 detienst ae caatasubioitainaaAtntet rutin datins wine oes 


has a rapid effect on plant growth. 


crop residue, green]|42. One form of nitrogen income in , 
manures, commercial 
fertilizer, 
ammonium and ni- 
trate salts by per- 
cipitation 


One form of nitrogen outgo is 


crop removal, 
drainage, erosion, 
gaseous losses, 

unavailable forms 


Much of the nitrogen added to the soil wndergoes many 
transformations before it is removed. NH, (ammonium) 
changes to NO, (nitrate). This nitrate form is either 

appropriated by microorganisms and higher plants, or is 
removed in drainage or volatilization. And so the cycle 
goes On and on. 


Study the nitrogen cycle. 
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Crop residue is considered nitrogen {outgo, income). 


Drainage is considered nitrogen (outgo, income). 


A close relationship exists between the organic matter and 
nitrogen contents of soils. This ratio of carbon to nitro- 
gen in the organic matter of the furrow slice ranges from 
8:1 to 15:1. This ratio controls the available nitrogen, 
total organic matter, and rate of organic decay. The re- 
lationship is called the carbon-nitrogen ratio. 


Green manure crops have a (low or high) ratio of carbon to 
nitrogen. 


Competition for available nitrogen results when residues 
having a high C:N ratio are added to the soil (straw at 90:1 
carbon to nitrogen ratio for example). When a high carbon 
residue is added to a soil having a narrow C:N ratio, the 
demand for nitrate nitrogen becomes so great by the micro- 
organisms rapidly decomposing the organic matter that little 
nitrate nitrogen is available for higher plants. This slows 
growth of plants. 


A practical example would be the plowing wnder of wheat 
straw and planting a crop. Unless the nitrogen content is 
high the new crop will lack optimum nitrogen for growth. 
Commercial fertilizer in correct amounts will hasten decomp- 
osition of organic matter and release the nitrate nitrogen 
for the new crop. Moisture often Limits the amount of 
fertilizer useable as a maximum amount. 


Farmers currently (A. add commercial nitrogen or B. burn 
stubble) to keep the C:N ratio low for a new growing crop. 


30 parts carbon to 1 part nitrogen is a ratio of 
carbon to nitrogen. 


44. 


field trials 
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51. Western Washington soils react to phosphorous fertilizer by 
“fixing” about 70 per cent of it into forms not available to 
plants. Eastern Washington soils do not lose this much 
nutrient value. 


More important to the farmer is whether additions of fertili- 
zers result in a profitable increase in production. 


The amounts of fertilizer providing the best economic return 
can best be devermined by chemical tests followed by 
ft t s 


53. Farming is applied science. This program illustrates this. 
A farmer needs to make use of chemical test, resource 
people, and the scientific method in his farming enterprise. 


Review 


The primary plant foods are ’ >» and 


Choose the secondary plant foods by placing the letter "S" in 


front of them and the “rarer elements" by putting an "R" in front 
of them. 


iron sulfur 
copper molybdenum 
calcium magnesium 
boron manganese 
Zine 
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; | PRE-TEST Name 


PLANT NUTRITION 
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Underline the Correct Answer 
i. Water and air furnish three elements for plant growth. They are 


a. Manganese i 
bd. Phosphoric acid é 


e. Phosphorous 


| ar | ¢. carbon 
a! d. oxygen 
: e. copper 
| f. zinc ‘ 
| roam hydrogen 
; { 
be 2) is taken from the air by certain groups of bacteria. It is 
i available to plarus through these bacteria. 

7 a. Oxygen ; 
: b. Nitrogen : 
| ¢. Carbon : 
4 ad. Calcium 

| 

| 


3. Which three are known as primary plant foods? 


bd. zine 
c. nitrogen 


£ i a. carbon 
: d. phosphoric acid 


e. iron 

f. potash 

| 4. The "rarer elements" include ; ; » molybdenum, copper, 
manganese. : 
| 
a. zine f 
b. magnesium i 

¢. boron i 

d. iron 

2 


e. nitrogen 


5. functions to increase growth and slow up maturity. 


a. Phosphorous 
bd. Calcium 


| -_ ¢. Nitrogen 
rg d. Oxygen 
a; 6. hastens maturity of crops. 
a. Nitrogen 
Pd b. Sulphur 
aa ¢. Potash 


d. Phosphoric acid 


ee te . 
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di. 
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appears to aid plants in resisting certain diseases. 
ae Phosphorous 
be. Gypsum 
ce. Nitrogen 
ad. Potash 
e. Phosphoric acid 
The term is used to indicate the material in which the plant 
nutrient is found (commercial fertilizers). 
a dryer 
b. carrier 
ec. host 
d. conveyer 
Lime does not furnish nitrogen, phophoric acid or potash and is therefore classi- 
fied as a 
a. carrier 
b. “helper" 
ce. fertilizer 
d. amendment 
Soil acidity is measured as 
ae tilth 
be. friability 
ec. sourness 
d. sweetness 
e. DpH 
is the process resulting in production of carbohydrates. 
a. Transpiration 
b. Photosynthesis 
ec. Respiration 
ad. Transportation 
is the process of absorption of water by root hairs, movement 


up through the stems, to the leaves. The remainder of the water is lost by 
evaporation through the stomata. 


Qe 
db. 
Ce 
ad. 


Perspiration 
Photosynthesis 
Respiration 
Transportation 


is a destructive process by which food is destroyed, with a 


consequent release of energy, intake of oxygen, and outgo of carbon dioxide and 


water. 

ae Respiration 

b. Exhalation 

e. Transpiration 
ad. Photosynthesis 


19. 


20. 
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Barnyard manure is valuable for its nutrient elements and for its 


a. phosphoric acid 
b. calcium 
c. organic matter 
d. nitrogen 


12-15-7 stands for a commercial fertilizer mixture of 12% » 15% ; 
and 7% ; 

a. sulfur 

b. phosphoric acid 

ec. potash (Fill in the planks with 

d. nitrogen the correct letter) 

e. calcium 

f. sulfur 

One approach to includes a cash crop, a cultivated crop, and a 


legume or hay crop. 
a. nitrification 
b. crop rotation 
ec. nutrition 
d. a carbon cycle 
in the soil is soluble and easily lost to drainage. 


a. Phosphoric acid 


b. Sulfur 
c. Potash 
d. Nitrogen 


Crop residues, commercial fertilizers, and ammonium and nitrate salts by pre- 
cipitation are forms of 


ae phopshorous 
b. potash 

c. nitrogen 

d. calcium 


is most readily available and in larger amounts for 
microorganisms and plant growth. 


ae WN, nitrogen 
pb. NH)», ammonium 
ce. NO, nitrite 
d. N03, nitrate 


The relationship between nitrogen and carbon is called the 


@. nitrogen-carbon rauio 

b. carbon-nitrogen ratio 

c. potash cycle 

ad. carbon-nitrogen equivalent 
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LAND JUDGING 


This program is "Land Judging." It is to follow "Plant Nutrition." "Land 
Judging is designed to introduce the subject of soil management. This program in- 
cludes the foi*owing knowledges: 


1. Why land is classified. 

2. How land is classified. 

3. What the classifications are. 

hk. What pH is and its affect on plant growth. 


5. What the seven factors of classification are. 
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PRE-TEST Name 
LAND 
Underline the correct answer(s). 

1. Iand classes suitable for cultivation are ; » and 
a I. 
b. II 
e. III 
da. IV 
e. VI 
f. VII 
g. VIII 

2. land classes not suitable for cultivation are , » and , 
a = 
be IE 
e. III 
ad. IV 
e. VI 
f. VII 
g- VIII 

3- Land slope is defined as the number of feet fall per . 
a. 10 feet 
b. 100 feet 
ec. 25 feet 
d.- 1,000 feet 

4. Soil depth is the effective depth that roots and can penetrate the soil. 
a. moisture 
b. a arill 
ec. a Shallow rooted plant 
d.- a post hole digger 

5. Soil permeability refers to the rate of movement of and through 
the soil. 
a. roots 
b. moisture 
ec. air 


dad. fertilizer 


6. Soils that feel "sticky" when moist are 


a loam 
be. silt 
c. mediun 
d. fine 
e. coarse 


textured soils. 


ee ares 
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13. 
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Name 

"Silty" or “Ioamy" textured soils are P 

a. fine 

be medium 

Cc. coarse 

d. heavy 

is the major influence for rate of water run-off. 

a. Slope 


bh. Soil drainage 
ec. Permeability 
ad. Flexibility 


Soil refers to how rapidly the land drains after snow melt or 
heavy rains. 


ae length of life 


b. dreinage 
c. permeability 
d. slope 


Moderate erosion is a loss of topsoil between per cent. 


ae 10-20 
be 15-30 
C. 25-75 
ad. 30-60 


The acidity, or alkalinity (sweetness) of a soil are measured in terms of 


ae DH 

b. bE 

ce. sourness 

d- cation exchange 


Tand that can be used regularly for crops in a good rotation but needs intensive 
treatment and is subject to serve limitations in use for crop land is land class 


ae 
be IE 
ce IV 
d. VI 


Land that is very deep is greater than deep. 


Ae 30" 
db. 40" 
e. 50" 


d. 60" 
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Name 
ty 14. The individual parts of soil are called soil 
_ a. conglomerates 
i b. clumps 
¢ ec. particles 
a: ad. pieces 
_* 15. A common example of a soil profile having limiting permeability is one having a 
; heavy layer of in the subsoil. 
_ a. sand 
b. minerals 
ec. clay 
3 ad. nutrients 
| 
tj 
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INFORMATION PANEL 


This is a programed instruction unit for “Land Judging.” You will find it rela- 
tively easy to answer the questions in each "frame." This method of instruction will 
aid you to master the objectives listed if you apply yourself to the material. 


You are provided with a program and a combination answer sheet and mask to cover 
the answers. 


1. 


Place the mask (answer sheet) over the answer in a way that exposes one 
question (frame) at a time. 


Write your answer on the answer sheet. 


Move the answer sheet down to expose the next frame and answer to the 
previous frame. 


Should your answer be wrong, write the correct answer above or along 
side--do not erase your incorrect answer. 
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Continued 
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Land 
Continued 


Name 

116. 128. 
117. 129. 
118. 130. 


119. 131. 


120. ; P 132. 
121. 133. «« 
122. 134. 
123. 135, «= 
yeh. 136. == 
125. 137. 
126. 138. 


127. 
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1. Before you start the program, you should read the instructio 
sheet. If you have not already done so, read the instructio 
sheet now. Jf you read it, proceed to frame 2. 


2. For the most hazard free land usage we classify our soils 
into “ability to produce" groups, or land capability classes. 


These eight capability classes are divided according to 


theirc i‘ 
capability 
3. Just as a doctor checks pulse and temperature of a patient 
before classifying the sickness, so do we learn to check the 
seven symptoms of our land before attempting to c 
it. 
classify 
4. We look for factors or symptoms before 
classifying the land and recommending certain crop usage 
for it. 
seven 
5. The reason for ¢ of land is to make the best 
use Of the land. We wish to gain the biggest return from 
our investment without permanent loss of the soil or its 
fertility. 
classifying 
or 
classification 
j 
L ee 
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6. Efficient classification of the land will require a detailed 
knowledge of the seven Se 


7. Soil depth is the first factor we will consider in detail. 


Soil d is determined by the depth of penetration of 
roots and moisture. 


8. Soil depth may be measured by either or 
penetration. 


| 
en 


9. We classify soils as very shallow, shallow, moderately deep, | 


deep or very deep. 


These are divisions or categories of 


6 


10. Soil depths are separated by inches as follows: 


0-10" - very shallow 
10-19" - shallow 

20-35" - moderately deep 
36-59" - deep 


60" or more - very deep 


Copy the soil depths. 


furs ture 
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11. Deep soils are from 36-60 inches deep. 


Alfalfa roots found at 53 inches depth is an indication of a 


soil. 
deep 
12. Very deep soils can be identified by evidence of 
or s at 60 inches or deeper. 
moisture 
or roots 
13. Very shallow soils are less than 10 inches deep. 
Shallow soils are from to 19 inches deep. 
10 
14. Moderately deep soils are from 20 to 36 inches deep. 
Deep soils are from to 60 inches deep. 
236 
15. Very deep soils are inches or deeper. 
60 
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! 16. Very shallow soils are less than inches deep. 
10 
17. Moderately deep soils are to inches deep. 
20 
36 
18. Shallow soils are from to inches deep. 
10 
20 


19. 


Deep soiis are from to inches deep. 


Very deep soils are inches deep or more. 


20. If you answer the following questions correctly, move on 
to question 21. Otherwise, turn back to question 11 for a 
review. 


tt 


Very shallow soe 40 

--- 10 to 20" 
Moderately deep --- to” 
Deep -<- to " 


O-10 
Shallow 
20-36 

36-60 

Very deep -- 
60 or over 
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—_ SOIL PROFILES 

} Diagrams of vertical profiles showing depths of soils 
4 


- ~ ~ Soil Surface - - - - 
top soil 
sub soil 


= 14 


sub soil 
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Refer to information panel, page 5, to answer frames 21-2). 


21. The depth of soil profile "A" would be classified as 


* 


22. The depth of soil profile "B" would be classified as _ 


23. The classification would for soil profile 
t o". 


24h. Soil profile "D" would be classified as ; 


25. Failure to find evidence of moisture or roots deeper than 
22 inches would indicate soil depth. 
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Soil surface texture is classified according to the proportion of sand, silt, 


and clay that make up the soil mass. 


The size of individual particles of soil influences the ability of the soil to 


absorb and store water and air. 


After looking at and feeling the soil, we can then classify the surface texture 


Fine - “clayey" soils that feel stick or slick to the touch. 
Medium - "silty" soils that feel smooth or "floury" to the touch. 


Coarse - “very sandy" soils that feel gritty or abrasive to the touch. 
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surface 
texture 


by looking at it 
and feeling it 


soil surface 
texture 


fine, medium, 
or coarse 


sand, silt, clay 


If you have not read information panel on 6011 surface texture, 
do so now. 
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Soil refers to the composition of the 
important top six inches of soil -- the root zone. 


Texture of clothing is sometimes referred to as "coarse." 
We speak of soils as fine, medium, or coarse textured. We 
are referring to a six-inch layer. 


How would you decide whether a soil were fine, medium, or 
coarse? 


Perhaps a series Of different sized sieves would work to 
determine s t 


Sieves are used in the laboratory, but are awkward for field 
use. Field men learn to determine soil surface texture by: 


moistening it and rubbing it between the thumb and fore- 
finger. 


In this way they can determine if the soil surface texture 


is , ; . 


Soils are composed of ‘ ; 
the individual parts being called particles. 


and P 
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31. size determines ability of the soil to hold air 
and water. 


~ 
asain o — ‘a a a 
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particle 
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32. Particle size influences the ability of the soil to absorb 


and store and ‘ 


air water 


33. Sandy soils feel abrasive and "gritty" to the touch. Sandy 
sOlls have ac texture. 


coarse 


ys. Coarse soils are predominately sand with some silt and clay. 


Desert soils are usually in texture due to large 
proportions of sand. 


Soils having enough clay to feel "slick" and "sticky" have 
af _ texture. 


Ae soreenerete le 


36. Fine textured soils feel to the touch. 


sticky or slick 


Coarse textured soil feels to the touch. 


gritsy 


38. Soils with a large quantity of silt that feel smooth and 


floury are classified as having a m texture. 


medium 


39. Medium textured soils are composed predominantly of 


They feel smooth and "floury" to the touch. 


Medium textured sozis feel to the touch 


smocch cr floury 
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textured soils feel sticky. 
textured soils feel gritty. 
textured soils feel smooth and floury.. 
a-fine 


b-coarse 
c-medium 


ho. List the classifications of soil surface texture and 
indicate how they feel. 


fine - sticky. 

medium - smooth or 
floury. 

coarse ~ gritty. 


43. The purpose of this classification is to accurately field 
test a soil as to its ° 


soil surface 
texture 


4, The individual parts of these soils are called soil - 
the size of which determines the ability of the soil to hold 
air and water. 


5. 


Soil is composed of carying proportions of 
» and e 


sand, silt, clay 
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REVIEW 


4. Yery shallow soiis are O tc _ 


__ inches deep. 


Shallow soils are _ te __.-. ERehes deep. 


soils are 20 to 36 inches deep. 


Moderately deep 


D. soils are tO inches deep. 


deep 
35 t. 60 


E. Very deep soils are greater than _ inches deep. 
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F, Soil depth is the effective depth that and. 
can p-netrate. 


roots 
| moisture 
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Fine soils characterized by a sticky feeling when moist are 
chemically fertile but are often a problem physicaliy. They are 
either toc hard for adequate moisture penetration or too moist 
and sticky to dise and cultivate for seedbed preparation. Seil 
surface texture is an important consideration in land classifi- 
eation for hazard free land usage. 
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G. Soil is composed of varying proportions of ’ 
_y and . 


| 
sand. 
silt, clay 
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H. Depending upon the proportions of sand, silt, and cley, we 
speak of soils in the three textural categories 


» and A 


The next section of this program will consider the effects of 
Pine, mecium, and coarse textureg solis on the movement of air 
and water through the entire profile (depth) of the soil. 
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Soil permeability refers to the rate cf movement of air and water through the 
subsoil. Solis may be placed inte relative permeability classes through studies of 
structure, texture, cracking, deisity and other features. Structure refers to the 
arraugement of soil particies into granules, clods, columns, or crumbs. We classify 


permeability as: 


Limiting ~ 


Bxcessive + 


sOils which have dense, heavy clay or clay pan subsoils. Soils 
uader this classification feel sticky and plactic, have the 
appearance of putty, press out thin between the fingers without 
crumbling when wet. 


granuiar clay loam or siit loam subsoils. Soiis with strata cracks 
usvally running perpendicular to the surfece. This type of soil is 
ideal for most agricultural purposes since the water, air, and plant 
roots can penetrate easily. Yet the soil column is firm and stable. 


sandy, coarse subsoiis through which water and air move freely. 


Stee 
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kG. Soil depth, you will recall, was important as it affects the 


amount of moisture available to crops. Soil permeability 
refers to the rate of movement of air and water through the 
subsoil. 


How well excess moisture drains through the soil profile is 
soil a function of s P . 
permeability 


k7. Soils may be placed into relative classes through 


studies of structure, texture, cracking, density, and other 
features. 


permeability 
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48. Structure of the soil profile is determined by the "clump- 
ing" of individual particles. 


This affects the movement of and 
through the entire soil profile. 
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For our system of classification, we will divide soil 


. oy moisture air permeabiiity into limiting, adequate, or excessive. 


Me SHER IL SHS 


Soils that have dense clays in their subsoil would Limit 
movement of water through the profile. 


We would classify their permeability as 


a limiting 
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7 : 50. A common “vample of a soil profile having limiting 
boa. permeability is one having a heavy Layer of 

BF in the subsoil. 

aus clay 
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51. A medium texture soil throughout the profile would result 
in permeability. 


adequate 


5e. A soil profile having adequate permeability would feel 
to the touch throughout the profile. 


smooth or floury 


53. A deep sandy soil would have excessive drainage of water 
through the profile. 


The permeability of this soil would be _ 


excessive 


54. A soil having excessive permebility would consist largely 
of ¢ 


55. Permeability pertains to the effective depth of a soil and 
not to the surface six inches as does soil 


surface 
texture 
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A dense subsoil of a putty-like consistency would be classi- 
fied as having limiting that would limit water 
movement through the soil. 


Obviously a narrow horizontal band of soil of a particular 
texture can result in a limiting permeability. 


permeability 
A soil that is excessively drained because of a sandy, 
coarse subsoil has . 

excessive 

permeability 

58. Very slow movement of air and moisture through the soil 

indicates - 

limiting 

permeability 


59. A satisPactory movement of air and moisture through the soil 
is called e 


adequate 
vermeability 


: 60. The three classifications of permeability are ‘ 
» and . 


arliniting 
= beadequate 
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SOIL PROFILES 


Diagrams of vertical profiles showing permeability. 


Soil 
Surface 


medium 
texture 


ae 15" 


heavy 


equal 
sand ‘. 


proportions 
of silt, clay, 
sand 
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Soil 
surface 


bedrock 


bedrock 
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Refer to information panel, page 16, to answer frames 61-65. 


61. Profile "A" demonstrates permeability. 


limiting 


62. Profile "B" is an example of 
permeability. 


excessive 


63. Profile “c" is an example of 
permeability. 


64. “p" profile demonstrates permeability. 


limiting 


65. "“E" profile demonstrates permeability. 


excessive 
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light 
medium dark 
dark 


medium 


medium 


66. 


67. 


68. 
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Seil color is a rather subtle clue to the history of a 
particular soil. Soil color is divided into three divisions: 
light, medium dark, and dark. 


Write the three color divisions in the answer box. 


Dark soil is nearly black and is usually (high or low) in 
inherent fertility. 


Soil with a high inherent frertility level is usually 
classified as having a eolor. 


Medium dark soil has a moderate level of inherent fertility. 
Dark gray to light brown soils indicate a 
dark color. 


Medium dark soil has a (high, medium, low) level of in- 
herent fertility. 


SD ite cbie wind 
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71. A low or very low inherent fertility is indicated by a 
color. 


light 


Te. 


Light gray to palw brown surface soils usually have a 
inherent fertility level. 


Soil color is not. always a reliable clue to inherent 
fertility. Soil color may or may not indicate inherent 


soil 
fertility 


Soil color is divided into three divisions. 


They are 


_ ys and 


dark 
medium dark 
light 


75. List the probable inherent fertility level indicated by 
each of the following soil colors: 


&@. medium dark - 
b. light - 
c. dark - 


aenedium 
b-low 
e~high 
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Slope. Slope is very important because it influences the rate at which water 
runs over the soil. This runoff is one of the causes of erosion. Slope also influ- 
ences the way in which the land can be farmed. Slope is expressed by the number of 
feet of fall in each 100 linear feet. Slope ranges vary widely in different areas. 
For instance, land with 8 to 12 feet fall per 100 linear feet might ve considered 
steep or very steep in some climates and soil conditions. It might be considered 
only moderately sloping under other conditions of less intensive climatic conditions. 
it is necessary, therefore, that for purposes of judging contests, slope ranges 
applicable to the contest area be used. The following will give an idea of the manner 
in which slope ranges are expressed: 


(2% means 2 feet fall per 100 linear feet of distance) 


Nearly level 


Gently sloping 
Moderately slopin 


Strongly sloping 
Steep 
Very steep 


60 
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If you have not read the information panel on soil slope, do so 
now. 


76. Slope is important as it directly influences water run off 
and erosion. 


is expressed as the number of feet «f fall 
per 100 linear feet of “run.” 


Slope ranges are expressed as nearly level, gently sloping, 
moderately sloping, strongly sloping, steep, and very steep. 


nearly level gentl 
sloping moderately 
sloping strongly 
sloping 
steep 

very steep 


Write the slope ranges in the answer box. 


Two per cent fall means 
100 linear feet. 


feet fail per 


Erosion is partially caused by water runoff, which is due 
to per cent of - 


The slope of the land is the major influence on erosion. 


Slope is divided into six categories. 


They are nearly » gently s 
moderately s , strongly sloping, steep, and 


very ‘ 
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Figare 36. This is a suggested solution to the exercise in Figure 36. 
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= Suggested Planti 
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- 1. Compace Taxus Media (3') 
; 2. Cranberry Cotoneaster (4') 

“ 3. Dwarf Spreading Yew (2') 
4. Doublefile Biburnum (8' - 10') 
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Figure 35. This is a student exercise in the selection of appropriate plants 
for corner and porch plantings for tall houses. Have the student 
list the name and height of the plants. 


Landscaping the Service Area 


Figure 37. Suggested corner and porch plantings 
for a tall house with the porch in the center ci 
the house. In this siadent exercise im Se- 
lection of appropriate planis, have the 
students list the name and heizht 

of the plants. 
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Figare 38. Suggested solation to the sindent exercise in Figure 37. 
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Problem: Wh2t procedares Shocld be inliowed im masnswiemins Serghs aad tress? 


Bems te Consider: 


Ek. Pime & plane. 

2. Wht Sice o: hole tp Ge. 
& How t& place pleni im bole. 
£ Use of 2 mulch. 

a 


i. Time to pliant. 
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for ahout one to two hours. The water also helps to remove any air pockets around 
the roots. 


4. Using 2 mulch. 


Manure, peat moss, etc. can be ased on top to conserve moisture after 
transplanting. Fertilizer can be added to a mulch of corn cobs, straw, sawdust 
for bacteria growth. 


In spring, wait until soil is warm before mulching, usually about May. Mulch 
can be applied anytime in the fall. 


5. Handling of bailed plants. 


Dig hole ahout two feet wider than ball of plant. Set top of ball slightly above 
ground level to compensate for its weight. Take out balling nails and lay burlap 
back and cover edge with soil. It will eventually rot. 


When removing plants from containers, wet down to prevent soil from crumbling. 
Always take plants out of metal containers, and it is recommended that plants be 
taken oat of paper containers, eyen though the paper will eventually rot. Roots grow 
out to the side as well as down. Roots will be required to grow too deep if whole can 
or container is not removed. See Figure 39. 


tahaie 


or 
MATYIER MIAED 
wire soi. 


Figure 39. Proper placement of balled and bare-root plants in the ground. 


6. Supperting trees after planting. 


Put the supporting stake(s) on side of prevailing winds. Set stakes before 
Disntine to avoid damaging the roots. Set stake 18 inches deeper than the bottom 
af the hole, using a 2* x 2" x 8 stake. Any tree or shrub over two inches in 
diameter needs two to three stakes. Any plant over five inches in diameter needs 
guy wires. See Figure 40. 
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: || Figure 40. Proper method of supporting trees after planting. 
il 
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7. Protecting young plants from weather, insects, etc. 


Regular tree wrap prevents most of these troubles. Leave wrap on for at 
least two years. Regular tree wrapping is best to use, but burlap in strips is 
satisfactory. Start wrapping where branches come out. 


. Tl 
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QUIZ --- PLANTING ORNAMENTAL SHRUBS AND TREES 


Completion: 
1. Ornamentals can be transplanted inthe _fall_ or spring. 


2. The best time to transplant bare root plants is latter part of September 
or early October : 


3. The hole should be big enough so that the roots don't need to be wound 
around ball of soil . 


4. The bole for balled plants should be two feet wider than the ball. 


5. In transpianting the ornamental, the plant should be set _same depth as 
it was in the nursery. 


Essay: 


6. Why should a saucer of earth be left around the edge of the hole? 
(To retain water - to allow it to soak around plant.) 


7. Describe the correct procedure for handling the burlap on a balled plant. (Not 
necessary tc remove burlap. Take out balling nails and lay burlap back: Cover 
edge with soil. It wili eventually rot.) 


8. Why should container plants be wet down before removing containers? (To 
prevent soil from crumbling.) 


9. Describe the correct procedure for supporting a 2 1/2" diameter tree. (Use 
three stukes. Set 2" x 2" x 8' stakes 18 inches beyond bottom of hole.) 


10. Why should newly transplanted trees be wrapped? (Wrapping trunk prevents 
insect and weather damage. ) 


| 
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CHAPTER VII 


Fertilizing Ornamentals. 


Problem: What fertilization practices should be followed in caring for ornamentals? 


Items to Consider: 


Need for shrub and tree fertilization. 
Type of soil. 

Time of year to fertilize. 

ypes and amounts of fertilizer to use. 
Where to put fertilizer. 


eS Se 


Basic Information: 
1. Need for shrub and tree fertilization. 


A deficiency of certain plan nutrients in the soil will cause reduced growth, 
reduced flowering and fruiting of some ornamentals, more susceptibility to di- 
seases, reduced winter hardiness and off-colored foliage in flowering shrubs. 


2. Type of soil. 


For an accurate measure of plant nutrient deficiencies, soil should be tested 
at an approved soil laboratory. Most soils on home grounds are usually deficient 
in proper levels of mineral elements necessary for maximum plant growth. 


3. Time of year to fertilize. 
It is easy to damage plants when they are making new roots. If shrub is 


planted in fall, fertilize in the spring; if planted in spring, fertilize in the fall. 
Fertilize in April or September or October. 


4. Types and amounts of fertilizer to use. 
a. Trees. 


For trees up to six inches in diameter, use three pounds per inch,. of 
10-6-4, 10-10-10, 12-12-12. For trees above six inches in diameter, use four 
to five pounds per inch of diam-.er. Fertilize annually. 


b. Evergreens. 


Narrowleaf evergreens require one-half to one pound per plant of 10~-6-4, 
8-8-4, or 4-12-4 fertilizer or similar analyses in the fall or early spring. 
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Broadleaf evergreens need applications of a special brand of broadleaf ever- 
green fertilizers, or 6-10-4, or 4-12-4 in which an organic nitrogen carrier is used 
to supply one-fourth or one-third of the nitrogen. Rate of application is the same as 
for narrowleaf evergreens. 


c. Deciduous Shrubs. 


For specimen plants, use one to two pounds per plant of 10-6-4, 15-10-5, 
6-10-4, or 4-124. 


5. Where to put fertilizer. 


When fertilizing trees, itis best to put fertilizer in holes punched in the soil. 
Holes may be drilled 15 to 18 inches deep with an auger, or if soil is moist, an 
iron bar can be used to punch the holes. Use 20 holes per inch of tree trank 
diameter. 


Start holes a little beyond the edge of the branches because more roots are 
away from the trunk. Punch holes up to within a few feet of the trunk. See 
Figure 41. 


Fertilizer for shrubs can be applied in the same manner. However, since 
phosphcrus is relatively slow moving, it may be added at planting time. Do not 
use an excessive amount of fertilizer around plant roots as serious injury or death. 
of the plant may occur. ; 


PLACEMENT OF 
HOLES 


15-18 INCHES 
DEEP 


Figure 41. Placement of holes for application of fertilizer. 
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[ QUIZ --- FERTILIZING ORNAMENTALS 


. Multiple Choice: 
7 1. Reduced flowering and fruiting of some ornamentals is caused by: 


! *a. deficiency of certain plant nutrients in the soil. 
b. hot weather. 

c. too much watering. 

Se d. improper planting procedure. 


2. The best time of year to fertilize is: 


t a. usually in the spring. 

.! ‘b. usually in the fall. 

c. when the plants are making new roots. 

*d. in the spring if shrub is planted in the fall; fall, if shrub 
is planted in the spring. 


3. For trees up to six inches in diameter, fertilize as follows: 


.! a. Lib. 10-10-10 per inch of diameter. 
b. 2 ibs. 10-6-4 per inch of diameter. 

iz *c. 3lbs. 12-12-12 per inch of diameter. 

Pu. d. 5ibs. 12-12-12 per inch of diameter. 


j 4. Broadleaf evergreens need applications of 


oy a. 10-10-10 
| b. 12-12-12 
c. 10-6-4 
*d. 4-12-4 


i| 5. When fertilizing trees, it is best to put fertilizer 


a. on top of ihe ground as to benefit the grass. 
. 3 *b. in holes punched inthe soil. 

sae c. on in the spring. 

aes d. on in the liquid form. 
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l Pruning of Ornamental Shrubs and Shade Trees. 

| . Problem: Whet procedures should be followed in pruning ornamentals? 


Items to Consider: 


Why prune ornamentais. 

When to prune. 

How to prune. 

What equipment to use. 

. What special procedures to follow for different kinds of shrubs. 


° 
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Basic Information: 
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1. Why prune ornamentais. i 


=! 


a. To remove dead. diseased, criss~crossed, injured, or broken wood. i 
b. To produce and preserve the desired shape and appearance of the plants. 
c. To keep them vigorous and to improve chance of survival at trans- ; 
planting time. 
d. To improve flowering or fruiting. ; 
To retain maximum color on colored twig plants. 


2. When to prune ornamentals. 


ean SE, a Re | 
° 


| 
Pruning can usually be done at any time of the year. Worst time to prune is i 
the spring when new growth is starting. This weakens the plants, and they may ; 
die in the winter. Best time to prune evergreens is at Christman when they are i 
dormant. Cuttings may then be used for decorations. Shrubs and trees may also 
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be pruned in winter while they are dormant. Hedges may be pruned in the summer. 


SIN, 
Lami 


‘ 


3. How to prune. 


Primary rule: Don't leave stubs. Make cuts flush with the adjoining branch. 
Cuts of terminal shoots should be made just above a bud. Cut branches, don't 
break them off. 
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4. What equipment to use. 


Adequate for most pruning jobs would be hand pruning shears, lopping shears, 
hedge shears, and a pruning saw. All equipment should be kept sharp, as proper 
pruning and ideal wound healing are dependent on the use of correct tools that are 


sharp. 


5. What special procedures to follow for different kinds of shrubs. 
a. Shade trees. 


Prune shade trees only when the tree branches or limbs are damaged, 
when they interfere with traffic on a walk or drive, or when they cause damage to 
or interfere with the operation of a building chimney, eaves spouting, etc. 


The tree top may be thinned out to open internal branches to light. Do 
not cut the central leader unless absolutely necessary. Cut any large branches 
( size requiring a saw) by making three cuts according to diagram below. Treat 
all wounds one inch or more in diameter with regular trec paint. Do not use 
house paint. Filling a cavity in a tree does not keep rotting from continuing. It 
is necessary to get all of the rot out of the cavity. Shape cavity by chiseling it to 
a point at the top and at the bottom. 


b. Flowering trees and shrubs. 


Follow recommendations indicated under shade trees. Old, hard wood 
won't grow new branches, so Toners trees need carefully planned, regularly 
scheduled pruning. 


1) Forsythia Deutzia, Spirea, Lilacs, and most other early flowering 
plants bloom from buds formed on last summer's twigs. Prune from one to two 
weeks after bloom; when plants are through flowering. 


2) Hydrangea, Rose of Sharon, ..ugosa Rose and such plants produce 
flowers on new spring growth. Such plants may be pruned during the late fall 
after stem growth has ceased. 


. 7 
7 
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3) Shrubs that have showy colored stems, such as Red and Yellow Dogwood, 
Kerria and some low-growing shrub roses, produce their most brilliant color on 
new wood. About one-third of the older wood should be removed every year to re- 
tain maximum coloration. 


Caution: Don't simply trim back tops on shrubs. Thin out plant by cutting older 
branches back to ground. Spirea can be cut back to four to six inches 
of the ground when old and bulky. Mockorange and lilacs can also be 
cut back the same. Don't cut viburnams clear to the ground. 


c. Narrowleaf evergreens. 


Narrowleafed evergreens produce new growth in the spring, so pruning 
should be done either before the new growth starts or after it is nearly complete, 
in the fall. Evergreens are usually plucked by hand, not sheared, in order to re- 
tain natural beauty. Spruces, pines, and firs are pruned by pirching off part of 
the candle growth (shoots) about half way in June. Pruning must be done every 
spring in order to have dense, compact plants. 


Caution: Cut leader or terminal branch only to stop growth of plant, or to get a 
spreading of the branches. Do not prune branches at base of tree. This 
results in an artificial unattractive form. 
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d. Broadleaf evergreens. 


Usually necessary to prune out just the deadwood, broken, diseased or in- 
sect infested branches. Straggly, misshapened plants may be cut back one-third to 
one-half of the terminal growth to a point where there is branching or budding of at 
least one green shoot or active bud. Rhododendrons may even be cut down to within 
several inches of the soil, although it may take several years before good height and 
flowers are attained. 

pie 


e. Vines and ground covers. 


Prune vines to control direction of growth, in order to keep them out of 
windows, « =. Regrowth starts from buds just below the cut. Vines do not gen- 
erally renew themselves from shoots at the base. 


Ground covers may need winter brown tips clipped in the spring after 
growth has begun. Usually, little pruning is necessary on many of tne evergreen 
ground covers with the exception of some of the Euonumus, English Ivy, Spruge, 
and Creeping Mahonia. 


f. Roses. 


Prune roses in March, except climbers, which should be praned after 
flowering. 'Pencit" size shoots should be cut out. In summer, cut off old flowers 
Cut to first 5-leaflet, because bud will grow long and sturdy, producing a bigger 
flower. If cut back to 3-leaflet, it may get a blind bud. 


Remove dead, broken, and disease or insect infested branches, plus criss- 
crossed or misshapen canes. Cut remaining canes back to 18-24 inches in height. 
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¢. Hedges. 


Prone prior io growth in spring and again im Sa@mmer jo remore fexiteny 
new growth. Caution: Laie-summer praning of hedges is anszte, 2s fis practice 
creates a new stowth of wood thai seldom becomes herdened sufiirienity tp with- 
Stand severe winter weather. 


Prane auncally to retain Size anf shape. Prone hedeve so thet bottom is 
wider than the top. This prevents lower branches fram dying dne to loss af 
sunlight. Prane according io diasram below. 
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QUIZ: PRUNING ORNAMENTAL SHRGSS AND SHADE THESES 


Orramentsis are pruacd in order to prodince end preserve the Gesired Same 
and aupeatance of the part 


Ornamentzis: cam aSanlly be pressed si azy Gime of ihe year. 
The primary rule in prweiesis: Gom't lenve siabs. 


Ez pruning Share trees, do moi est ihe comirel leater enless shonteccly 
Tecessury. 


Forcythia, Destzis. Soiree, Liiess sed most after carly ogerieg nienss bicom 
fram bats farmed ap isst sa=mer's twiss. 


Em pruning flowering chrats. thie ost the plewt by cuties alder bramebes beck 
te tre eroumd. 


Fie acual procedure in presies Soreccss, pines and firs & t piace Gf part of 
the camiie cruwiz {anc-Bali) im Jase. 


Wines are pruned to comiral Girection af srowth. 
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UNIT TEST ON LANDSCAPING PRINCIPLES 


Write "T* in the blank if the statement is true; "EF" if the statement is false. 


FT 4 


Mess, color, line or texture must be equalized on each side of 2 real 
or imaginavy point to satisfy one's visual sense of balance. 


Symmetrical balance means that plant arrangement on one side of an 
axis is the exact duplicate of the other side. 


A large tree on one side of the property can be used to balance several 
small trees on the other side. 


A medium-sized tree on one side of the property will not balance a 
group of shrubs on the other side. 


Simplicity is destroyed when too many different kinds of plants are used 
in the design. 


TE is uSually best to group three of one kind of plant rather than have a 
single plant. 


Objects such as plantings, fences, screens, etc., in the design should 
be wider than they are tall. 


¥f scale is kept constant throughout the design, the design will have 
an: 


Piantings in the front of the house should be higher in the center than on 
the corners. 


The front door of the house shoald not be accented by plantings. 


Campicte the statements with the appropriate word or phrase. 


ti. Londsceping is the art of arranging and fitting together of land , _plants , 
and structures for human use and enjoyment. 


12. The front 


entrance is the focal point or center of interest around 


which public area plantings are grouped. 


13. In designing comer plantings for low houses, for a pleasing transition be- 
tween dominant vertical and horizontal lines, use __irregular _ shrubs with 
horizontal __ branching __ type of growth along with low spreading 
evergreens. 
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14. Hardiness of a plant refers to its ability to stand _ cold temperatures . 


15. Proper selection of a plant in terms of _ habit, __ growth sate, and 
ultimate _size will reduce much heavy pranizg. 


16. Fast-growing trees may be short  iived. 
17. Hardwood trees are usually long lived. 


|g 18. The living area should be located so that it is easily reached from the family 
: room or living area of the house and the kitchen 
} 


19. The Thornless Honeylocust is replacing the Americar Elm as a 
popular shade tree. 


20. The open-grassed area in the private lawn should be atleast 50 feet ty 
80 feet to provide room for badminton, croquet, etc. 


In the blank at the left of the statement place the letter of the word or phrase that 


best fits the statement. 

: c 21. Achieved through repetition of landscape materials. a2. contrast 

I balance 

1 j__ 22. Achieved by repeating a few well-arranged forms, = implicity 
colors, or textures in various areas. d. } ony or 

h_ 23. Means the size of mits, such as open space, rythm 
buildings, or plantings. e. anity or 
completeness 


i 24. A pleasing relationship of one part of the design to f. focal paint 
another part and to the whole design. 


__d__ 25. Achieved by the use of contrast in size, textare, and 5. scale 


; color of plants. i. proportion 

; j. repetitica 

: a 26. Achieved by placing a dark green evergreen plant k. texture 

F against a white house. 1. symmetricai 

d 27. Achieved when colors of the various plantings blend . balance a 
with one another and with their surroundings. m.- rears 


m___28. Achieved by planting a large tree on one side of the hn. condensation 
property and several small trees on the other side. 


1 29. Achieved by using a formal design rather than an informal design. 


‘h,i__ 30. Achieved by placing small to medium sized trees in a design for a low 
ranch type house. 


: 
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‘The correct way to use this study guide is for the student to 


HOW TO USE THIS STUDY GUIDE AND RECORD OF PROGRESS 


The following study guide is used as a means of guiding and 
checking the progress of the stucent. 


observe or help do a job in the shop. At the next related 
study period the student looks up that job in the study guide 
and studies the references given for that job and answers the 
questions (in writing) asked about that job. ’ 


The following symbols will be used by the student to indicate 
accomplishment on the job: 


JOB PERFORMANCE 


[ -| A dot in center of sQuare indicates that the 
_ Student observed a job being done. 


/ A diagonal line in square indicates that the 
‘ Student did the job under instruction. 


I Two diagonal lines in square indicates that the 
Student completed the job under Supervision with- 
out instruction. 


A square filled in solid indicates that the -— 
student has reached a satisfactory level of _. 
accomplishment. On the date this job accomplish 
ment level has been attained, the student turns . 
to the occupational anaylsis sheet in the front 
index section and places this date in the "Job 
Performance" column opposite this job. 


REFERENCE READING IN THE RELATED CLASS 


The student places a cate such as 4/20/53 (in 

the "date read” column opposite a specific related 
reference) on’@ job sheet, to indicate comple- 
tion of that reference study. ‘Shen all of the 
references for a job have been studied and all 

of the questions have been answered, the studenr 
turns to the occupational analysis sheet in the 
front index section and places the date of this 
completion in the "Reference Reading” column 
opposite the job stucied. 


& quick check of satisfactory attdinment in jobs 
performed and references read can be made by locking 
through the occupational analysis sheets. 
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In each instance the job numbers on the occupational analysis 
index and progression record sheet correspond with the numbers 
of the pages in the study guide on which the job references 
and questions appear. For example: Job No. 6 will be found 
cu baee 6, with references and questions pertaining to that 
job. ; 


The questions on a job sheet are to be used as a guide for the 
student's reading and not as test questions. It gives the 
student something definite to look for in the reference reeding. 
It points out the more important things that shoula be found 

in the reference. 


The essay type ef answers that are required for most questions 
have a very definite value as they will help the student 

to form the habit of giving clear-cut, definite answers or 
explanations about the jobs. 


Only a few references and a few questions have been listed on 
each job sheet to teach the student how to study the literature 
pertaining to their occupation. . If the student learns how te 
study according to this plan, a much wider field of study 

is then open to him. After learning how to study, it is the 
responsibility of the coordinator to supplement the student*s 
related study with additional material depending on the ability 
of the student to assimilate it. 


' An examination may. be taken on any jicb at any time the student 


feels capable of taking it. 
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eae Cut Biter Joints with Hand and Machine 


: Giue Hitered Prames 
45.| Reinforce Bitered Joints (Slip Peather} 
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Type Job formance Reading 


| Howet tees to a Turned Colum j 
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General Directions for Gluinc Int. 
Glue Two or More Boards Edge to Edge 


57. {Glue Bookshelves 
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Joints and Seqments ae ae 
UNIT 47 - METAL FASTENINGS __ —— 
61. use Nails as Fasternings S| 
[oe sex for nd rasta | | 
63. | 


Pa Put _ on Cabinet Locks +-—__. 
a Put on Catches ané Door Bolts 
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install Casters, Chair Tips, Drawer Pulls| 


68.| Fasten _a Table top to a Frame 
| a 


: eee 48 — WOOD TURNING a2 
6¢.! Use Turning Lathe Safely _ a See 
70.) Center and Ciamp Steck _in Lathe ae 


| 72.| turn a Piain Cylinder 


| 72.| Hake a Shoulder Cut _ | 


73.{ Make a Taper Cut 


: 74.) Rake a Concave Cut 
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-| Hake a Convex Cut 
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Turn a Disk 
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84.) Use a Disk Sander in a Lathe 
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Dowel Legs to a Turned Column } 
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When were the first woodworking tools made? 

Of what were they made and where have they been found? 
Compare woodworking tools of the early and late stone age. 
In what part of the world were metals first used? 

What kind of metal was first used for making tools? 
Explain how bronze and bronze tools were first made? 


During what period in history were most of our carpenter tools 
invented? 


What restriction prevented the use of iron tools during the 
early days of the Romans? 


Who were the first people to learn to set saws? 
Who invented the chisel and the claw hammer? 
When were the first trade unions formed? 


Name the three classifications of workmen set up by the 
guilds during the Middle Ages. 


Under what conditions did apprentices serve their trade in 
the early days? 


When did the development of machinery begin? 
When were the first attempts at woodworking machinery made? 
By whom were these first machines used? 


Who was Samuel Bentham and for what was he noted? 
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Build a Carpenter's ae a an PWH pp 15-19, 183-185 ! 
Shop Bench at ater nae i ae 226-247, 266-271, 
ee Pm 287~302 
1. Turn to Pig. 1, p 15, PWH, and make a drawing of the 


26 


36 


12. 


13. 


carpent .r's bench giving the length, height and width that 
you thiuk a bench of this kind should have. 


Make a complete list of the materials that you would need 
i£ you were to build this bench. 


What do the black dots across the end and on the side of the 
bench indicate? 


What kind of joints should be used in building the “frame of 
this bench? See PWH, pp 226-247 


Explain to your instructor how you would proceed to glue 
and to fasten these joints together. See PWH, pp 287-302 


Explain how you would proceed to make the top of this bench. 
What tool should be used to remove surplus glue? 


Why is it sometimes necessary to chamfer the furthest end 
of the table top? 


In which direction should a table top made of cross-grained 
wood such as birch or mahogany be planed? 


How is a table top tésted for squareness or levelness? 


When the surface is true over-all, what tools can be used to 
remove the plane marks? 


Why is it necessary to plane from both sides towards the 
center in squaring the table top? 


How many drawers does this bench have? 
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What is a vise? 
What are vises used for? 
Name and describe the different kinds of vises,. 


What is the difference in the"continuous~screw" type vise 
and the "quick-acting" type vise? 


What kind is found in your shop? 

What do we mean by an adjustable dog in reference to vises? 
How is the adjustable dog on a vise used? See PWH, Fig. 6 
of what use is a tail vise? 

Teli, how a bench stop may be used instead of a tail vise. 


What is the difference in a bench stop and a bench hook? 
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What three operations does tne sharpening of saws require? 


What is jointing a saw and why is it necessary? 


Explain the process of jointing a saw. 


What determines when a saw is jointed enough? 


After the jointing or striking of the saw is done, what is 


done next? 


How is the file held while sizing the teeth? 


Explain the process of setting a saw. 


Why is it necessary to set saws? 


Are all saws set the same amount? Why? 


How do we determine how much to set a saw? 


Explain the process of filing: 


SaWe 


(a) a ripsaw, 


(b) a crosscut 


will never learn to sharpen saws until you actually do the 


operations. 


A good plan is to practice on an old saw, 


followingthe instructions given in this lesson. 
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The information given in this lesson will be of great help 
to you in learning to keep your saws in good shape, brt you 
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1. Why is it sometimes necessary to grind plane bits rather than 
whet them on the oilstone? 


2s What kind of a grinder is best for grinding plane bits? Why? 
3 How does burning a bit injure the bit? 

4. How can we tell when the bit is burned? 

5. Why should dry emery wheels not be used to sharpen plane bits? 
6. What should be the length of the bevel on the bit? 

7. What makes the best cooling liquid for cilstones? 

8. Describe the process of whetting the plane bit on the oilstone 
9. How can we tell when the edge of the bit is square across? 

10. How can we tell when the plane bit is sharp? 
il. What other tools are sharpened the same way as the plane bit? 
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1. Describe a gouge. 
2. What is the difference between an outside and an inside 
gouge? 
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Why do some gouges have bent shanks? 


4. What are turning tools used for? 

5. Explain the sharpening of inside bevel gouges. 

6. Describe a "slip stone”. 

#7 How long should the bevel on a gouge be? 

8. Describe the sharpening of an outside bevel gouge. 

9. £xplain why the entire length of the “slip stone" should 


be in contact with the inside of the outside bevel gouge. 


10. What is a skew chisel? 


NOTE: For further study of the use of these tools, see PWH p 335 
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Describe a gouge. 


What is the difference between an outside and an inside 
gouge? 


Why do some gouges have bent shanks? 

What are turning tools used for? 

Explain the sharpening of inside bevel gouges. 
Describe a “slip stone", 

How long should the bevel on a gouge be? 

Describe the sharpening of an outside bevel gouge. 


Explain why the entire length of the "slip stone" should 
be in contact with the inside of the outside bevel gouge. 


What is a skew chisel? 
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For further study of the use of these tools, see PWH p 335 
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1. What is the difference in the "cabinet scraper” and the 
"hand scraper"? 


2. What is a molding scraper? 

3. For what kind of work are scrapers used? 

4. Do scrapers produce a finer or a coarser finish than the plane 
5. Why should all scraping be done before the surface is sanded? 


6. How is the cabinet scraper ground? 


7. Why is grinding necessary each time the blade is sharpened? 
8. What is a burnisher and for what is it used? 
9. Describe the process of turning the edge on the cabinet 
scraper. 

10. Explain how the scraper blade is adjusted. 

NOTE: Practice is necessary in order to learn to turn the blade 
of the cabinet scraper. We would suggest to the learner that 
he practice at leisure time when he can take time to observe 
what he does. Experimenting is the best way to learn such 
jobs as turning the scraper, filing the saw and many other 
things. 
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Draw an enlarged end view of the edge of a hand scraper that 
has just been sharpened and turned. 


What are the advantages of the hand scraper over the cabinet 
scraper? 


What is drawfiling? 

What kind of a file is used in drawfiling a hand scraper? 
What is a bur, when used relative to filing tools? 

How may. burs be renoved? 


At what angle to the scraper blade should the file be held 
when drawfiling? 


La 


Does a hand scraper need drawfiling each time it is sharpened 
Why? 


Explain the complete process of sharpening a hand scraper, 
Correct the following statement: "In learning the art of 


sharpening scraper blades, information is required but 
practice is desired." 
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1. Name the dirrerent parts of an auger bit. 
2. How are auger bits sharpened? 


3. Complete the following statements: 
(a) The size of the auger bit is indicated in ° 


(b) Dowel bits are long. 
(c) Car bits and ship augers are long. 
(dq) Oo sCéittss Can be adjusted to bore holes 
of various sizes, 
4. A forestner bit cuts with a and is used for 
boring holes in because they do not 
the wood. 
5. (a) Gimlets are used for boring holes in 


for inserting small 
(b) The size of gimlets is indicated by and the 
size ranges from to e 


6. (a) The twist bit is very much like the ° 
(b) It ranges in size from to and the size 
is indicated in which is stamped on the 


(c) It has a square for fitting into the 
of the brace, and is not intended to be used for boring 
in e 


7- (a) Twist drills are used for drilling ga but can 
be used for drilling in 
(b) Drills that are made for drilling in. have 
round shanks. 


8. (a) A is used for making small holes in wood for 
screws and nails and should not be used in wood 
or too close to the edge because of the danger of ° 


9. (a) The is used for enlarging the end of holes 
for screws. There are kinds of 
them, one of which can be and one that 
cannot be _ 


Continued.... 
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10. {a) There are kinds of braces. The 
can be used in close places where a 
cannot~be made. 

(b) The is a steel rod with a 
On one end of it and is used for e 
(c) They are made in lengths from to 
inches. , 
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1. The carpenter uses files for such as 
« and « while he uses 


a | td 
the rasp to and the edges of ° 


2. Files are classified according to their shape and we have 


the t t 


and 


ee eee 
as the most common ones. 


3. (a) To clean the rasp or file we use and . 
(b) The also the 
that has filled the between the 


4. Another way to clean the file is to it in 
for an and then it with a . 
The water the that is between the 
teeth and it until it can be removed by ° 


5. Rasps cut faster than and leave the surface 

» For this reason, they should be used 

the file is used if a _ is desired. 

When measuring the length of rasps or files, the 
should not be included. 


6. If one edge of a file or rasp is « this edge is 
called a —_ Iie oe because it will not 
if accidentally rubbed against a surface. 
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The purpose of jointing a circular saw is to make all 

the same « In jointing the saw, it is necessary 
the the longer teeth only be jointed down to the same 
height as the e 


The grinding out of the gullets with a special grinding 
wheel is called the saw. If the saw is not 
occasionally it __. With sawdust. 


The grinding wheel for gumming a circular saw should be about 
inch thick and inches in diameter. 


fhe devise that holds the saw while gumming is called the 

- The front of the teeth should be in line 
with a tangent to a circle drawn the 
distance between the of the saw and the edge. 
The angle of the teeth is called the ° 


A saw has to be set because —_ 


file is best for 


Ho 


filing a circular saw. 


Gullets made with square edge files are liable to cause the 
saw to ° 


In filing circular saws, we file the tooth that is bent 
- the filer and then turn the saw and file the other 
teeth. 
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What is scarfing a band saw? 

Explain the process of scarfing a bané saw. 

Why should a band saw always have an even number of teeth? 
For what is a brazing clamp used? 

What is a flux and for what is it used? 

What are brazing tongs? 


Explain the complete process of brazing a band saw using the 
brazing tongs. 


Explain the process of brazing a band saw using the electric 
brazer. 


What is the result if a joint cools too quickly? 
How can the hardening of a joint be prevented? 
Name two ways that a band saw may be set. 

What is meant be the term "set and pawl movement"? 


Explain the use of fitting wheels in setting or filing 
a band saw. 


Explain the filing of band saws by completing the following 
sentences, 

(a) Band saws may be filed by either or 

(b) Band saw teeth are filed in the same shape as the teeth 
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See Fig 56, PWH. What is a cutterhead? 
Explain the use of the three-pronged knife adjusting gauge. 


What is the first step in grinding jointer and planer knives 
with the knife grinding attachment? 


Should each knife ke done as in step number oneon p 162, 
PWH? 


After the knives have all been gauged or set with the mi- 
crometer, what is the next thing to be done? 


For what is a saddle used? 


Why is it important that the cutter head be locked in 
position before grinding the knives? 


Why is it important that all knives be ground at each 
setting of the grinder before the grinder is reset? 


Why is it necessary to joint the blades after they have 
been ground? 


How can it be determined when knives are jointed enough? 


Explain briefly the process of jointing the jointer blades, 
giving the principal things to observe in the operation. 


What is the cause of the heel and what is the remedy? 


ry , 
VOEUGUELEPUOUADUAAEUOUCEUDUSCOLUCHansuDOsUAtUNGstansOeUanscCdsPsenOsPececoDtsntE NOs TUAUCOERNCLCUCUSAaOaOsCUINeOUsAntanreOtaiscaPedciutne. 


= 
~ 
= 


! 


SOraavontaneyaveerens4t#suateuunuesessstanesonnoenbsessuesvssuessstosesssesuusesturen esseanelsonessugouen enstosuteneyssventceaséaceneasstsscouuesguenasueeunaeavesteresnteostasan, Ea ; 
t ¢ r ’ $ ' , 
os Sa 3 
Te a We ee eae 
isles ee aa ae ; 
Sharpen Jointer and ( $ { ¢ 4 $ PWH pp 162-167 
Planer Knives ne een ; 
(Using the Modern ¢-.j-..i---1-.4--4 
Grinding Machine); +: }: :} : } 
0 ee we ow Bene ye rehe we 
Pf ob fot 
ane peacresaenes eet : 
es 6 ¢ 8 3 : 
’ i 7 ¢ 


ESOUTYORU pue STOO} WOAT poaowoxr oq AsNA Ue MOH *OT 


*Teoun Arowe oy 
SUTSseap eTTym UsyeQ eq 02 uoTANedeAad Ajezes Auejgzodwt we AsTI °s¢ 


—e 


Zou03s 
ITO 9} pue AepuTz6 syy Wory peaowiexr OY YATP pue TTo ues moH °g 


é9U03S [TTO sy pue Tsay 
Butputsz6 ayy wozy peaociiez eq [Tees Jo seTotaxzed wes MoH *Z 


*sTestyo MoTTOY Hutuedzeys Fo sseooad ey uteTdxqd °9 


AE EPSOM ER TRC OTON SNTED TORE TY FPL Fre Pye pe Pee at 


Z9pTSUT oy} uo pousdzeys sQtq zeqnoz oze Ay °s 


épeuedzeys szoqqnd zedeys poTTtu osze edeys zeyum ol °F 


atk sh iinadiindechiM wapantaddsniessobi Shs oa Shdakimadbahat a Adlnceniab and Rive tie nie eine = Gi" eke 


1 FATE ANT ELT ETC NE Let fe 
vials ahead iin 4 : 


épeuedzeys szaqgnd zedeys dtT~serzy. e7ze mow ¢*¢e 


épunorz6 sebpe pearno yyTA seATUYy Ore BeYyA ATH °z 


8 rd n ae nes a ater oe 


ESTestyo ASTI pue 
suozt oueTd eyT[T pevedzeys exe sytq pue seATUY JO puTH 2eyM °T 


TO OR Eee SU reabeay ersten oszt OTT eogaen PAE si iets iit 
s 5 


. 


ie ee Fe ae ee : 
; srasceeperreeraeent i 
er ie ee ene a d 
ae eet a ae ae : 
: Lencleer dacs bewebnwe! z 
: oe a ais tb STOSTyYO : 
: lear fersronemerses} MOTTOH PUB S3TG{ Toeqnoy : 
OLT-s9T dd Hmd } to} tt ‘seatuy aedeyg uedzeyg : 
PY eae 
: i pearance aatnert i 
S sights vio SW iio sities Cams ton cet va von ca ibe ooo ada aiatoaaca® I 
d! ; ({ 4 


; GVaY: t JONVWYOSY Ad | 
Sivqi SONaYaI3u AGNIS G3LVI3N ANG Ty GOP AdAL 


PIM nhininiirrrniniiiriiniiiinirincrii ii DU CriUiiiiiicliniiiiiiiilniiiiii iiiriinnnriiiti ir itiiin TULL Uitte sti tilly) 


=F .4! 


= aoe h pace fede ey 


15 


HAVO OHANGEAT NaN eRaCh aah atnenansasanooesansaceesitea nea ne nSOONeNOneSbs tee etanen NHN g IED HRHADT ORR AADLDNUNN De eehersO Nb asaoee Ns Rn Oe 2°). < Nie! 5 LR 


—_— i ATORY sg DATE: 
; 4 : BROGEOSEO NSO OPDESACHAOLODOE AYO eAEOeaspsdECE AONE DeMEDEEUDezagbooanouaeoateratias ae ee ica aa aa ataMascnts 5 
: conn 7 
: :Size and Square Boards! |! : | | PWH pp 173-179, 24 
_— with Hand Tools a eer Das a aa : 

| : ee en oe oe ae 


1. In sizing and squaring boards, what selection should the 
carpenter make before he begins the sizing? 


2. What is meant by the “working face" and the "working edge"? 


—- 3. Why should boards not be clamped tightly in the vise while 
F- being sized? 


4. In planing boards with the hand plane, what observation 
should be made of the grain in the board? Why? 


5- Explain how the edge and the side of the board can be tested 
for squareness. 


6. Why should boards not be cut to the exact length or the 
finish lengti before the sizing is done? 


> 7. Explain how to gauge the width of a board with the marking 
, gauge. See Fig. 23,p 24, PWH. 


8, What should be used to gauge a wide board? Give two methods. 
See Pig. 24, p 24, PWH. 


9. Fill in the blank spaces in the following sentences with the 
correct word. 
(a) To size the edge of a long board I would use a 
plane. 
(b) To size the side or surface I would use a 
plane. 
(c) To square the end I would use a 


plane. 


10. How can splitting be prevented when planing across the end 
of a board? 
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Joint Boards for Gluing: 
With Hand Tools poo“bes-beasda-ejrees DHE p 293 Art. 225 
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What ¢c nsiceration should be given to the grain of boards 
that a.e to be glued together? 


Why is it necessary to select the better side of the boards? 


Is the face of the boards usually planed before or after 
the gluing is done? Give a reason for this. 


What. is the reason for placing two boards together in the 
vise to joint the edges? 


How can the ends of long boards be held together for jointing? 


What is the reason for placing the better cides on the 
outside when jointing two boards together? 


Why is it importent that the boards fit tightly together at 
the ends before the clamps are put on? 


How can allowance be made for the shrinking near the ends 
of the boards? 


Explain the process of gluing and clamping boards. See 
Art, 225 


What kind of a plane should be used in jointing boards? 
See PHH, p 32. 
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RELATED STUDY REFERENCES 


PWH pp 15=55, 180-183 


Explain the process of planing a table top. 


Why is it good practice to chamfer the edge furtherest from 


the carpenter? 


Why is it better to run the plane across the grain in cross= 


grained woods? 


How can the surface be tested to determine when it is true? 


After the surface is true, what is the next step in dressing 


the table top? 


On what kind of wood should a cabinet scraper be used? 
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In squaring a line across the end of the table top, along 
which edge should the framing square be placed? 


About how much should be cut off in squaring the first end? 


In planing across the end, what kind of a plane would you 


use and in what direction would you run your plane to avoid 


splintering the edges? 


How would you determine where to saw the second end? 


For what could a panel gauge be used on this ‘job? 
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How long should the boards for a table top be cut at first? 


Name three different kinds of motor driven saws that can 
be used to cut the boards for this table top. 


What is meant by a board being in "wind"? 
What can be done to straighten a board that is in “wind"? 


What does the grain have to do with the way in which we 
feed a board to the planer? 


Which machine shovld be used to plane the warp or wind out 
of a board, the planer or the jointer? 


What must be done to the edges of the boards to be used to 
make a table top? 


How are the boards sized to an even thickness? 

Since the grain runs in opposite directions on the sides, 
what must be done with the boards when sizing them on the 
jointer? 


What must be taken into consideration when we place the boards 
together for matching and marking? 


Explain the process of applying the glue. 


What machine is used to size the table top after the glue 
is set? 


If the top is more than 20 inches wide, how would you dress 
the top. 


Explain the process of trimming the ends of the top with the 
band saw and the jig. 


Continued. eee 


abate natnahadarainitetarantasatecsstecetataninetatatarannsnatnantanadannvacces tenteayt Podeathabed nat iatas eles neat te tscanetAAAtanAAUatasetchsa cant AnAsaAtiba tec aaveLateen cane Asta AtNA Ga TAT ADE ARESETG SA ROS TOOROE RAUNT EET OAEATeeptIET DLs 


a 


= 
7 


sancabvauctauntaaterasusiocnenastanssitessdteuesandnsnvuscanosssannnasenatanecentatis sueeqseucesgnatitt acs ottesusncdnentennnansernevanateasvennenstsaneecouesateangecacuinesetutets aabsestuan sue ies tausniiete Aennnnnesantad gtsouiaeavecseetes. = 
t : ’ 3 


= 


DOOhao al DONA NOG es COL AT LDL NDeaanty FDO pes DPsPOns ONDE NORNDaeN RN es OadezE 


ar eran aa aes rere sare Sater ate peering ra 


iq EL TE OS OL EP ET ERIN, TCS A LT Ea SEE ITN Md Se TY PP rh hy 


18 (Continued 


HAMAUAVALAUNG AA AAAAAAAAGEAE AAG gaanEAgREAL EANAADag AbAAAAoAea A Aen ADARAGRRAatAntA McencHan AsuattanatCAnaAeL apReSanSNE LTA NED AneeS NNER Anat ANAGO AA UEAAAtEEL Nees AANNALACKAAAAA LeneesAnCANAnAER tab EStHCbeL CON AU OAUASORNA GE AO AUAAE OA aA AE atest ey 


© oL RATORY { ‘ 


A : 
beodecebaschondened fo 
: 4 ‘ ’ ' 
Size and Square a Tablel}..{.i..i..) PWH pp 79@91 183-185 
Top with Machine Tools: + :; : i } 
{wath rectoen dann yeoes i 
re ae ee ae 
‘ ‘ ’ 
benfiedonb ad : 
t : ; : ‘ ‘ ‘ 
banal rege nnyenetwoel - 
. & 2 8 ae ’ 
Lctehsedecedwaeyenss : 
ee oe ; 2 
snc joc oui vgnnaiicnaneuii psu rtp saben aati daedpon%eg i001 iste bo4nehuaa anega fosa ansudé abaasea 0aiibabeds1bosbubonasse0 i seiyaenvonapaoaocobobaneev664 bwniee jibes seianesa verbs esaapalibluipup&4i( (bai a inks 


Of what advantage is the jig? 
Explain the process of planing the ends on the jointer. 
From which edge of the top should the end by planed? Why? 


Why should the end planing be stopped 1/2 inch from the 
unfinished edge when planing the ends of the top? 
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1. I£ the finished table legs are to be 2" square when finished, 
what size material would you select for the legs? 


2 How much should be allowed for rough length? 


3. How should the leg be tes:d for squareness? See Fig. 30, 
page 183 


4. How should the leg be tested for "wind" or warp? 


5. What should the marking gauge be set on for marking these 
Legs? 


6. Which hand plane should be used in sizing and squaring the 
other two sides of the legs? 


7- Give a reason for using a miter box for cutting the legs to 
exact length. 


8. Why is it important that the legs be centered carefully 
before they are placed in the turning lathe? 
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lL. At what angle to the josunter table should the fence be for 
planing the second zide of the table leg square to the first 
side? 


2. Why is 1/32 inch allowance made in sawing the legs in this 
case? 


3e For what is a push stick used? 


4. How much cut can the carpenter take in planing these legs 
smooth on the jointer? 


5. What other machine can be used instead of the jointer and 
saw to bring the legs to the finish size? 


6. Explain the process of cutting the legs to length. 
7. What is a stop rod? 


8. Should all the legs be cut at one operation or one by one? 
Why? 


9. What kind of machine saw should be used? 
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: 1. Explain how the tapered part of the table leg is laid off. 

‘ 2e At what point is the pencil line squared around the leg? 

3. Why are the taper lines made on oposite sides of the leg? 
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Give two ways in which the taper could be cut with hand 
tools. 


After the first two sides have been tapered, how are the 
other two sides tapered? 


Explain the first step in tapering table legs with the 
circular saw. 


Explain the jig and tell how it works in tapering legs for 
tables. 


At what distance from the top of the legs, for this job, does 
the taper begin? 


Why are different notches in the jig used in tapering the 
second two sides of the leg? 


Remember that so far the legs are sawed and the sides have 
not been finished. With what tools can: they be finished? 


Explain how the leg is placed on the jjointer relative to the 
beginning of the taper. 


List three good safety rules for this job. 
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lL. What is a rabbet? 

2. What hand tools are used to make rabbets? 

3. Explain the setting of the rabbet plane. 

4, What is the spur and what is its use? 

5- What are the two gauges on the rabbet plane for? 


6. How should the rabbet plane be held on the board while 
rabbeting? Why? 


a 7e In case the board is thin or narrow and the gauges cannot be 
: used, what can be done to govern the width and depth of the 
rabbet? 


8. Explain the process of rabbeting across the end of a narrow 
board. 


9. What tools are used in rabbeting across the grain of narrow 
boards? 


10. Explain two ways in which straight saw cuts can be made across 
a board. 


e 11. With what tool can the final smoothing an? depth cutting be 
done? 
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What is a groove? 

How does a groove differ from a rabbet? 

Name some of the uses of grooves. 

Name two hand tools with which grooves are made. 

Name all the machines with which grooves can be made. 


How are groove and rabbet joints used in furniture and 
cabinet work? Give examples. 


Why are grooves used in jointing wood together? 
What is a barefaced tongue joint? 
How are barefaced tongue joints used in cabinets and tables? 


Are grooves used in making barefaced tongue joints? 
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Make a Dado Joint rovistire-ro"t DWH pp 32=33, 65, 66 | 
fecebavdeeedened ene! 198-199, 203- | 
ee ee 208 


RAND TOOLS 
What is a dado? 
Name three or more places where dado joints are used. 
What procedure is used in Laying out a dado 


Give another way to lay out a dado. What advantage has 
one way over the other? 


Which side of the line is cut? 


Explain one method of sawing a straight line in the cutting 
of a dado. 


How is waste stock removed between the kerfs? 

What can be done if the dado is too tight? Too loose? 
MACHINE TOOLS 

A dado head consists of what items? 

What width dadoes can be cut with a dado head? 

After a dado head is on the arbor and the saw table is in 


place, what should be done before beginning the cutting of 
dadoes for production? 
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List a safety rule to be observed in operating a dado machine. 


See Fig. 15, p 65, PWH. What is the diameter and thickness 
of the collar? 
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HAND TOOLS 
How does a gain joint differ from a plain dado joint? 


What is the advantage of a gain joint over a plain dado 
joint? 


How much stop is left on the front of a stopped dado joint? 
See Fig. 20 p 200 PWH. 


How long would the dado be in a standard 1" X 8” board, laid 
out according to measurement in Fig. 20 p 200. 


How is the chisel held in cutting out the gain? 


Why strike light blows with a mallet in beginning the chiselin. 
of gain joint? 


What tool, or tools, are used to finish the gain? 

On what piece of furniture would this joint be used? 
Machine Tools 

What machines may be used in cutting grooves, rabbets, and 

dadoes? 


The ends of stopped dadoes cut on a circular saw must be 
finished in what way? 


What is the greatest danger in operating a circular saw? 


Why is there no danger of a kickback when cutting dadoes on 
a circular saw? 
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Where is the dado and rabbet joint used? 
What is the first step in making this joint? 
What is the second step in making this joint? 


The depth of the rabbet is usually what part of the thickness 
of the stock? 


The width of the rabbet is equal to what? 
Tell how to cut the dado? 
in what two ways can rabbets be cut? 


Why try the £it of the rabbet in the dado before reaching the 
depth line? 


Is it a good idea to drive the joint together? Why? 
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After laying off a rabbet to be cut 1 inch wide and % inch 
deep, on a Circular saw, what is the first machine adjustment 
to be made? 

Rhy is width of the rabbet (1 inch) measured from the 
ripping fence to a way point away from the fence instead of 
a Saw point nearer to the fence? 


Why must special caution be exercised in making the cut in 
Question $2 


In cutting the depth of the rabbet (% inch), how is the 
stock held? Is there a "kickback" hazard involved? 


Can rabbets along the grain and rabbets acrcss the grain be 
cut with the same "set-up" of the saw? 


Can rabbets be cut by using a dado head? If so, what would 
be the advantage of cutting with a dado head? 


Can rabbets be planed on a jointer? 

Can rabbets be cut on a shaper or a router? 

Is a Shaper to be considered a comparatively safe or dangerous 
machine to operate? If safe, Why? If dangerous, what are 
some safety rules to follow? 


Grooves and dadoes on straight work are usually cut on which 
machine? 


Cutting grooves on the shaper and router, (a) how is straight 
work guided, (b) curved work? 


How are dadoes cut on a shaper? 
How are dadoes cut on a router? 


Ends of stopped grooves and dadoes cut on a circular saw 
or shaper must be squared. How? 
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PWH pp 207=209 
PWH Fig.e38, 40 


1. Where are dowels used extensively? 


2- For what type joint is a dowel joint a substitute? 


3. The patternmaker uses dowels in what patterns? 


4. What are dowels? 


5. For what reason are dowels grooved? 


Why? 
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6. Why is it a good idea to countersink dowel holes slightly? 


7. After squaring stock to dimensions for a butt joint, how are 
the first lines dyrawn? 


8. What determines the place of the auger holes? 


9. What diameter should the dowel be? 


10. What device is used to bore all holes to the same depth? 


11. Fow long should dowels be cut? 


12. What undesirable effect resuits from dowels that are too 


short? 


13. How are the dowels put into the joint? 
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iMake a Draw-bolt goint PSST" pwa pp 209-210 
: [rorbrececdooetooet PWH Fig. 43, 45 : 
: oe oS 
: Sedat adahseuget tweet 
: eee S . | 
1. This is not strictly a dowel joint, why is it described | 
under this heading? ; 
4 
2. In what kind of construction is this joint used? i 


3e 
4. 


What advantage over other joints is the draw-bolt joint? 

The horizontal member or rail is joined to the vertical 
member with one or two dowels. Are the dowels glued into 

the member? Why? 

How can you be sure the bolt will fit the hole in both members 
Why should the hole be longer than the bolt? | 
How is the nut put on the bolt? 

Why should a washer be put under the head of the bolt? 


If surfaces to be joined are not at right angles to the 
sides, how should the holes be bored for dowels? 


At what angle to the miter joint are the dowels in Fig. 44 
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What is the first operation when boards for a table top are 
to be glued together? 


How are the boards marked in order that they will be joined 
in the order of layout? 


How are they jointed to £it? 


Why is it of the utmost importance that the edges of both 
boards make a good joint at both ends? 


Is it required to do this job as carefully as if no dowels 
were to be used? Why? 


When all the joints fit, the edges are all gauged. How? 
Clamp all the boards together side by side and square lines 
all around them. What determines the location for holes for 
dowels? 


What can be done that helps center the auger bit quickly and 
accurately? 


Why are no dowel holes bored in the two outside edges? 


A doweling jig is of what practical use? 
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On what are the legs sanded? Why 

How are legs held steady while obtaining desired curvature? 
What tool is used in testing squareness of legs? 

When is the test made? 

How are the center lines gauged? See Art. 175, Step 2. 


If lines are gauged and dowels set a little off center, how 
will it affect the joints? Why? 


How are marks obtained on the column at the points where the 
legs are to join it? 


How are vertical lines obtained at the points where the legs 
are to join the ‘column? 


How are positions ef dowels found? 


When the underside of the column is flat, how may the horizon- 


tal gauge lines be gauged? 
How are holes for dowels bored? 


How can the legs be glued to the column? 
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1. Boles for dowels can be bored on what machines? 
2. Waat limitation has a router for boring dowel holes? 


3. When boring holes in the edges of boards for a table top, 
what extra device should be used? 


4. What purpose does the auxiliary fence serve? 
5. How can holes be bored in a miter joint? 


6. Can holes be bored in surfaces at other angles than 45°? 
How? 


7. How may holes be bored in a turned column? 


8. Suggest vwo safety rules that apply here. 
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Why is the joint called lap or halving joint? 
Who uses this joint? 
In beginning this joint, what is marked first? 


In a joint 3/4" thick, 2" wide, you would lay out the width 
(2") on each piece and square lines all around. Why? 


How is the marking gauge set to mark the edges of the pieces? 


A line is now gauged around the end of each piece from the 
face of both pieces. Why emphasize face? 


In sawing the shoulder cut across the grain, what two methods 
can be used to guide the saw? 


What saw may be used to make the cheek or side cut? 


What method is suggested in the reference reading for making 
the cheek cut? 


What advantage is there in clamping the piece diagonally? 

When the pieces are fitted together, if their upper and lower 
surfaces are not flush, or the side of one does not fit 
accurately against the shoulder of the other, what can be done: 
When is the end-lap joint with rabbet used? 


Why plane the rabbet in a piece of wood long enough for the 
whole frame? 


How does layout for this joint differ from layout of an 
ordinary end lap joint? 


See Fig. 57 p. 216, PWH. What are the two dimensions of the 
rabbet? 
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1. (a) How much is the cross-lap joint used in cabinetmaking? 
(b) Where is it used? 


2. (a) Are members of a cross-lap joint generally of the same 
width and thickness? 
(b) Do they cross at right angles? 
(c) Cross-lap joints may be made at different angles and 
the parts may be of different dimensions? 
3. I£ the joint is to be in the center and hoth pieces are the 
same length, how can you test the accuracy of the lines 
: squared across the center? 
) 4. How are depth lines gauged? 


5. Is it better to make shoulder cuts too iarge or too small? 
Why? 


6. Why should a few extra saw cuts be made between the shoulder 
cuts? How? 


7. How is the cut finished? 

8. why chisel from both edges toward center in finishing the cut? 
9. Can cross~lap joints be made on the edges of the stock? 

10. Where are middle~lap joints used? 


11. How is the joint made? 
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This joint is a modification of what joint? 


Why is it used especially where there is pull or tension 
strain? 


Where is it used? 

How is this joint laid out? 

How is the angle obtained? 

How is the angle transferred to the work? 
How is the first cut made? 

How is the cheek cut made on this piece? 


Having now cut the dovetail on one member, how is it cut in 
the other? 


When a dovetail lap joint is made on the end of a leg as in 
Fig. 76, PWH, how is the recess in the leg cut? 


Do all dovetail joints have two sides slanting? 
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When a number of lap joints are to be to the same dimensions, 
how is the stock prepared? 


How is the machine set for the shoulder cut? 

What saw is recommended for making the cheek cuts? 

What are some reasons for using jigs for making the cuts? 
Name safety rules to remember on this job. 


What cutter can be used on a circular saw in cutting cross 
lap joints? 


(a) Tell how to cut a cross-lap joint with a dado head. 
(b) How is the remaining part cut out? 


How may the operation be performed without use of the ripping 
fence? 


What is the purpose of the ripping fence? 
What is the purpose of the universal gauge? 
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Lay Out a Blind Mortise}---:--4---2---{---i PWH pp 227-229 
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6. (a) After determining the length of the tenon, what is done 
at the shoulder? 
(bo) Next, mark the total width of the tenon member where? 


and-Tenon Joint 1 ee oe i 
1. How important is the mortise-and-tenon joint in cabinet 
construction? 
2. Name some variations of this joint. 
3. Why is the blind type of mortise-and tenon joint used in 
most cabinet work? 
4. What are three principal operations in making mortise-and- 
4 tenon joints 
z 5. What is first to be done in laying out? 
Jig 


7. What is the usual thickness of the tenon? 


8. The gauge lines for the thickness of the tenon are marked | 
from (a) what and (b) where and (c) how far? 


9. How is the mortise gauge set to gauge the mortise if the 
mortise member is thicker than the tenon member? 


3 10. Is the tenon usually made full width of the member in cabinet 
- work? 
ll. I£ the mortise is near the end of a picce, how much should 
be taken from the width of the tenon and why? 


12. Where there are several mortise-and-tenon joints with the 
same dimensions, how must they be laid out in order to produce 
accurate work? 


13. When four legs are required, as in a table, what is a 
convenient way of marking? 


14. If an ordinary gauge is used instead of a mortise gauge how 
can the gauge lines be marked? 
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1. How can mortise be made? (Two ways) 

2. What width chisel is used in cutting a mortise? 
3. How is a mortise chiseled? 

4. How is a bored mortise made? 


5. Hew is the tenon clamped for making cheek cuts? Why this 
position? 


6. How far down the gauge line on the tenon is to be sawed, 
E | and what saw should be used? 


7- How is the cut completed? 
8. How is the piece of wood held when sawing the shoulder cut? 
9. How are shoulder cuts made? 

19. Fit parts of the joint together, and make necessary adjustments 
How much pressure should be necessary to bring the members of 
the joint together? 

11. Tenon members of equal length must measure how? 

12. How is a blind mortise and tenon joint sometimes strengthened? 


13. What are such joints called? 
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Where is this joint used? 


What is the usual width of the mortise? 


What variation is made in the layout of this joint and the 
blind mortise-and-tenon joint? 


Where and why are taper-haunch joints used? 
When is a double tenon used? 
How is the double tenon made? 


When is it better to use barefaced mortise-and-tenon instead 
of a regular tenon joint™ 


To strengthen the joint in such cases, how is the tenon mace? 
What limit is there to the use of this joint? 
What is the purpose of the haunch? 
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What is the difference in laying out a through mortise~and- 
tenon joint and a blind mortise-and-tenon joint? 


Why is the mortise on a through mortise-and-tenon joint 
easier to chisel than on a blind mortise~and-tenon joint? 


In what ways are tenons finished on a through mortise~-and-~ 
tenon joint? 


What is a wedged mortise-and-tenon joint? 


What change is made in the mortise on a wedged mortise-and- 
tenon joint? 


What is a slip joint? 


What difference is there in the cutting of the mortise on a 
slip joint? 


Is the slip joint a strong joint? Where is it used? 


fhe keyed mortise-and-tenon joint differs from the other 
mortise~and-tenon joints in what way? 


What is the keyed joint? 


(a) What is the mortise for in the projecting end of the 
tenon on a keyed mortise~-and-tenon joint? 

(b) How is this mortise cut? 

(c) How is the key fitted? Draw a key. 
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Two Chisels and two bits are shown on p 95. List them. 
To what is the edge of the chisel set parallel? 


(a) In what sizes are hollow chisels made? 
(b) What is the largest size for ordinary use? 


Clamp the piece to be mortised on the table. Press down the 
foot pedal and bring the bit down near the top of the wood 
without starting the machine. Why? 


What adjustment is needed regarding the lengthwise movement 
of the table? 


Why is it necessary to lay off only one piece when several 
pieces are to be mortised alike? 


Start the machine. How should the first cut be made? Why? 
How is the last cut made? Why? 
How are pieces managed that will not lie flat on the table? 


When mortises are to be cut in turned stock, what is of. 
the utmost importance? 


Can this method of holding the stock be used when legs are to 


be doweled to a turned column? 
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l. 


26 


When a number of tenons have 
how are the pieces prepared? 


Why Lay out only one piece? 


What is the first cut and how is the machine set for making 
the cut? 


Study Fig. 121, 122, 125, and list two advantages of this 
manner of tenon cutting. 


tf the stock is not exactly the same thickness, how can the 
tenon be cut accurately? 


How is it possible to make both cheek cuts in one operation? 


Can the mortise member of a slip joint be cut on the above 
set up? (Fig. 124) 


Can a dado head be used to cut a mortise on a slip joint? 


Can tenons be cut with a dado head? How is the ripping 
fence set? 


What may cause tenons to be too thick or too thin? 


List two safety rules for above operations. 
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Where are miter joints used? 

Is a miter joint stxong or weak? Why? 

What are three principal Uperations in making a miter joint? 
Most moldings are cut at what angle? 

Determine the angle cut of a polygon of ten sides? 

Having determined the miter cut, what is the next step? 


If molding for a picture frame is to be cut, how is the 
length found? 


What is used when cutting miters by hand? 

What advantage ! * an iron miter box over a wooden one? 
If joints should not fit exactly, what can be done? 

How can a joint be resawed to fit? 

How can miters be cut on a circular saw? 


What variety of pieces can be accurately mitered on the jig? 
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What is the best way to glue mitered frames? 

What is a starved joint? 

How are mitered ends "sized" to prevent starved joints? 
How can joints be prevented from sticking to the bench? 


When the frame is in the four clamps, how can the four miter 
joints be brought into line? 


How can small frames be clamped? 


How can hand screws and triangular blocks be used to clamp 
frames? 


How are triangular blocks glued to frames so that they can 
be removed? 


When may the above method of gluing (Question 7) be - 
particularly useful? 


How may hand screws be used for clamping and avoiding gluing 


triangular bliocks on the frame? 
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(a) Why should miter joints always be reinforced? 
(ob) Why use miter joints if they are weak? 


Name the most common methods of reinforeement. 


What are nails used in picture framss called? Why are they 
used instead of ordinary naiis? 


Why is picture frame reinforcement not satisfactory for use 
in school or home workshop? 


What is a slip feather? How is the frame prepared for the 
slip feather? 


How is the slip feather glued in place? 
How is the joint finished? What is the name of this joint? 


How is the veneer concealed in wide moldings? 
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What are splines? 
How may beveis be made? 
How is a cut made in a bevel to receive the spline? 


In a spline miter joint, the grain of the spline must run 
in which direction to the joint? 


When a miter joint is reinforced with dowels, how are the 
holes laid out? 


How are the above holes bored? What tools are used? 


After dowels are glued into the members, how is the joint 
clamped? 


IT£ it does not matter that the ends of the dowels show on the 
outside edge of the frame, how is it easier to reinforce the 
joint? 


How can through doweis be concealed? 
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In how many directions does wood shrink? It shrinks most in 
which direction? 


Which shrinks more, (a) summer wood or spring wood, (b) heavy 
wood or light wood? 


Why do miter joints often open up in the inside part of the 
joint? 


How are moldings cut to overcome open joints? 
Explain “ccped", 

How are mojdings coped to fit at 90% angles? 
What line is followed in sawing the coping? 


Can the same method be used in coping moldings at ather 
angLes? 


Which will warp worse, a board sawed througn the center of 
a log, or one sliced off tae side of the iog? Why? 


In drying, will the edges of a hoard bend toward, or away 
£Erom, the heart of the timber? 


Can molds that are undercut be coped? 
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What factors recommend this type joint to cabinetmaking? 
Why is this joint used only in the better class of work? 
What other name is applied to this joint? 


How is the strongest through joint made? Why is it usually 
not made this way? 


After stock is squared and a line squared around each member, 
what is the next step? 


How are pins laid off from the equal spaced points? 
How is the angle of dovetail arrived? 

How is the angle transferred to the work? 

What saw is used in cutting dovetails? 

Chisel away waste from both sides. Why? 


How are the dovetails marked? 
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What may happen if the parts of the joint are forced together? 


The half-lap multiple dovetail joint differs from the 
through multiple dovetail joint in what way? 


The above joint is used on what construction? 
How are lengths of tails gauged on both members? 


TE one member is thicker than the other, on which member 
would the tails be made? 


When should the groove for the drawer bottom be plowed? Why? 
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Drawers are made according to what? 

What is the first step in all drawer construction? 

The front should fit how? Why? 

How is the simplest kind of drawer made? 

What improvement on this joint is shown in Fig. 170, -B? 
How is the bottom of a drawer put in? 

What material is preferred for drawer bottoms? Why? 


How do the back and bottom fit together? How are they 


£astened? 
What two points are to be borne in mine in gluing a drawer? 
How is the endwood concealed in the drawer shown in Fig. 172 


On the better furniture, how are front and sides of a drawer 
joined? See Fig. 173. 
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1. The weight of a drawer is supported on what? 
2. How is the movement of the drawer controlled? 
3. The raile usually consist of what members? 


4. What purpose is served by a & inch plywood panel generally 
framed in between these rails? 


5. How are frames joined to the sides of the cabinet? 


6. How may drawer guides be made? What are the limitations to 
these guides? 


7-¢ What method will serve in all cases? 
8. What holds the center guide? 
9. What is a test of a well-fitted drawer? 


10. How is the Grawer stopped at the right point? 
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i. In what work is panel construction used? 


2. What is the object in panel construction? 
3. The best type frames are joined with what type joint? 


4. What other joints are used? 


5. What steps ere taken in prepering the frame? 


6. O£ what are panels made? 


7. On what machines can raised panels be made? 


8. What size should a panel be? 


9. Frames for panels may be molded on the edges around the 
panel. What is this called and on what machine is it done? 


10. I£ a shaper is not available, how can the frame be moided? 
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le. Where is the rule joint used? 


2. Why is the rule joint used? 


PWH 2738275 


esaeneesacasdach saad cea ants anaseatane recanicrentscearaseccaacadincanniancescetesata rtgaadaacancucatartore azarazacesatiacantsalacaansitaaaarcatanttareesaleaatalasateataatansaapanina tas ecuinesccactaaaceantsasninealacesCacaisteaabiatbaataceares 


RELATED STUDY REFERENCES 


jaahaannsy? ‘a covnsentanascazaatotteaniyeagy baaseReaaad aaa aaadsanad baad lUraabcaaacdanatalddacertscattaceedaraiinacaananaadecantnaaas pteasveanacatanaies 
& 4 


; READ : 


Od Dd ete oe ee ee ed 


a 
edaatacsnatarcdatcasdiaatecsabegriteabaarachedcaatsatancoatacaasecetagedcacatatvesanaatats tus ctaadtbaacadtcavenueaenarssdsadattacteasenencasaarcatedapaacesaascaatdaasarascaseaaatatesaadaagraceafeactesaasvateaattacadtagaateasiaaaieasatarenio, 


3. How is the marking gauge set and lines drawn in laying out? 


4 If “backflaps" are not obtainable, what can be substituted? 


5. How are the radii cuts laid off? 


6. What is the first cut to make? 


Je How can the curves be shaped? 


8. How is the joint kept from rubbing and scarring the finish? 


9. where are grooves cut for the knuckles of the hinges? 


10. When using the hinge hasp, how can showing of the gains 


when the leaves are folded be avoided? 


ll. I£ cutters of the right shape and size are available, what 
machine can be used to cut rule joints? 
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1. What is one of the oldest and most common type of extension 
tables? 


2. How are leaves supported on various tables? 
3. What is the finger jo.ut? 


4. Into how many parts are the members of the finger joint 
divided? 


5- How are lines gauged on the face of the members of the finger 
4oint? 


OE) 


6. At what angle are cuts made through the thickness of the 
members of the finger joint? 


7. (a) At what angle are the pieces placed to bore the hole 
in the finger joint? 
(b) How is it advisable to bore the hole for the pin? 
(c) What is used for a pin? 


8. Why is the movable part of the finger joint beveled on the 
rear side? 


9. What objection is there to a continuous hinge? 
a 10. (a) A slide support for a hinged table leaf is composed of 
what? 
(b) How are the three boards fitted? 


ll. How is a pivoted rail support made? 
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Is gluing regarded as an important phase of the woodworkers 


art? Why? 
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Name several kinds of glue used commercially? 


Of what is animal glue made? 


How is animal glue prepared for use? 


(a) What is the effect of overheating animal glue? 
(b) What is the right temperature at which to heat glue? 


O£ what is casein glue made and how is it prepared? 


What is one advantage of casein glue? 


O£ what is resin glue made? 


What is one advantage of resin glue? One disadvantage? 


(a) Is vegetable glue suitable for shopwork? 
(b) Where is it used? 


(a) O£ what is blood-albumin glue made? 
(b) What is its use? 


(a) Which of the glues are not suitable for shopwork? 
(b) Which are waterproof? 


One disadvantage? 
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Why must the work be done quickly when using animal glue? 


How are finished surfaces protected from being scratched by 
the clamps or hand screws? 


What tools should be convenient to hand before gluing js 
started? 


Why clamp the pieces together without glue? 
Why close all doors and windows before applying animal glue? 
What is the objection to the glue being cooled? 


Glue is applied and pieces clamped as quickly as possible. 
What next? 


Is it usually best to do the job alone or to have helpers? 


Is speed as important when using casein and resin glue as 
when using animal glue? Why? 


Is temperature important with casein giue? With resin glue? 


What is used to clean off casein and resin glue? 


FEVER DAANeOCe aN Agtegeadserrataanaanasnunngaannnnare odcpnatatsurinadarssdateatentess Wyedeunes CORN oar oa teestASeaenAnatsentacasenercacacacad aad antnaaceadsusnaadarressal seat A uambrrenrensies abbaba teat CAbes be egat accartas ea teat. 


> 


ther ebdepittivetetitte 


a 
y » 
Vbunsstharesednaranssareadsssblacritestacnbagtareseensatinsedeaniscatarsuatbsesnbabetstaisebsted steasseasrrbedabdsabanasatedsaanrseractaneadtarerrsaccarseacareaceseataesavesesevsacd bacdscan ccesasagansettoccassnaooesctsesseeseracecreceeasayy Hit 


wr 
a 


BTUs ieiitiititi etry VIAL gT ey 


peerermnrninrety 


erry er 


a 


La 
t 

b 

f 

+ 
a“ 
t 
os 
' 

i 

x 


vbubead 


COLOSUONUNGDATONUCUU TUR sUa EsaceaaceNUUNUCaUbersas leet cosacesecaddeseeraleadalien ites KD bb nbts 
t 


UUVaCUeRTaaaradarasarecduecaat UN sas eadacacadsauubeaauunecaasattandsieates beargee OOLSPAIES GOGECADACUCUD Gara tNeaaberaaNicassietcaeastiateaaabelaasseat ess iadsi ceased WER UURRSACCAUDORGRb Oe FosebaD OTE Maa GaRtSUNSs asnesednt ae eg 


ATORY | DAT 
TYPE JOB ‘PERFORMANCE: RELATED STUDY REFERENCES ! pra 


Glue Twe or More Boards! : : | | } PWH pp 293~295, 180 
Edge to Edge ae ai amas a asa 4 
eedeneterehendond 


DOCUCMAURGEDIGEUAEDEERebecanetaatcareeassenalachealsyyeueuecesebdboncdaeesateUbegeagageanteussegbeatert 


1. 


26 
3. 
4. 
56 


6. 
7° 


8. 


9. 


4 * 


Why is a slight opening desirable in the center when gluing 
boards edge to edge? 


Betore glue is applied, how is this joint tested? 
How is glue applied to the edges of the boards? 
Which clamp is tightened first in doing this job? 


How is test for flatness made? If boards bulge in center, 
how can this be corrected? 


Glue will not hold what kind of wood? 


When large table tops consisting of several boards are to 
glued, what is done to make them level? 


Need particular care be taken to protect outside edges of 
boards glued together to form tops? why? 


When the gluing process is completed, can the work be moved 
before the glue dries? 
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1. What surfaces are finished and sandpapered before gluing 
bookshelves? 


2. How are the joints marked on this job? 


3s raha the joints are marked, what is done before applying 
glue? 


4, How many blocks and clamps are needed for each shelf? 
5. How are sides and shelves fitted together? 

6. How are clamps applied on the bockcase? 

7. How are the beokshelves tested for squareness? 


8. If shelves are not square with the sides, how can this 
defect be easily remedied? 


9. How is surplus glue removed? 
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What is done before glue is applied to a drawer? 
Which part of a drawer is glued first? 


How are blocks prevented from sticking to the sides of the 
drawer? 


How can a stick ke used to square the drawer? 


How can a drawer be made to £it on a level surface while the 
glue is drying? 


How is the bottom of the drawer fastened? 
What parts are gined first in making a chair? 


After cleaning and sanding, how is glue applied to a chair 
and how are finished surfaces protected? 


How are joints in a chair checked for accuracy and adjusted? 


How axe joints of the chair strengthened? 
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Way ate dowels pointed? 

Cut a email V groove along the side of each dowel. Why? 
How are dowels set into the joint? 

How is straight work clamped? 

How are segments or curved pieces clamped? 


What kind of rope is it advisable to ise to clamp segment or 
curved work? Why? 


What special clamps are secommended for curved werk? 
How can Legs be glued to a turned column? 
What slows the work in gluing legs to a turned column? 


How Can irregular shapes be glued? 
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Beside glue, what are three fasteners of wood? 
Where are nails used? 
What are nails made of? 


What are the most common nails used in the woodworking 
industry? 


(a) In what lengths are common nails made? 
(b) How are the lengths indicated? 


(a) How long is a two penny nail? 
(b) An eight penny nail? 
(c) A sixteen penny nail? 


Why were nails more expensive in colonial times than in 
modern times? 


How are box nails trsated to make them hold better? 


Casing nails have two advantages over common nails for putting 
up interior trim. What are they? 


The one pound packages of brads bear two marks. (a) What are 
they? (b) The higher the number the thicker, or the thinner, 
the brad? 

How should cut nails always be driven? 

In what lengths are carpet tacks made? 

How should a nail be clinched? Why? 


When a nail has a tendency to follow the “rain of the wood, 
what will help to drive it in a straight ‘ine? 


What can be done to make it easier to drive nails into 
hardwood with*ut bending them? 
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i. What three superiorities have screws over nails as fasteners 


26 


il. 
12. 


O£ wood? 

Of what materiais are screws made? 

What are the most common screws? 

Screws are made in what lengths and gauges? 


The higher the number the thicker, or thinner, the screw? 
is it the same, or opposite for naiis? 


How many screws in a package? How meuy screwS in a gross? 


In places where screws might rust, what kinds of screws are 
used? 


What are some gocd, and bad, features of the Philips head 
screw? 


How can brass screws be driven with less danger of twisting 
off? 


What happens if a screwdriver is too thin or has .ounded 
edges? 


How may screws be held in endwood? 


What diameter size holes should be bored for a screw, gauge 
Number $, in hardwood? 
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?Use Bolts for Wood fot ot ot of ¢ BWH pp 311-322 
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1. Where are bolts used? “s 
2. How do bolts differ from screws? 
3. Sow are threads cut on bolts? (Two ways) 
; 4, What bolts are most commonly used by the woodworker? 
5. In what sizes are stove bolts made? 
6. {a} Iron bolts are of what sizes? 
: (b} Are carriage bolts made of the same sizes? 
E} 
F 7. Why are carriage bolts especially useful for wood? 
8. What are the two parts of expansion bolts? 
GS. Bow is the masonry prepared for expansion bolts? 
10. (a) What is the use of toggle bolts? 
(b) Can they be easily removed from the work? 
il. When great pressure is not required, what kind of :mt is 
sometimes used? How is this convenient? 
ra 
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1. It is customary to place hinges on a panel door at what points 


2. When hinging the 1id of a box or chest, at what points are the 
hinges placed? 


3. (a) In £itting a door, which edge is planed first? 
(b) What is the next operation? 


4. If it is a large panel door, what is the first operation in 
hinging it? 


5. After the hinge edge is planed and the top squared, what is 
done next? 


6. How is the door held in the frame while marking the position 
for hinges? 


7. Where are marks for the hinges made, on the door, on the 
frame, or on both? 


8. What is the difference in marking cabinet doors and in 
marking Larger doors for hinges? 


9. How is the gain for the hinge chiseled? 
10. Besides a chisel what tools may be used to cut hinge gains? 
ll. What is wrong if: (a) There is a crack between the edge of 
the door and the frame? (b) The edge of the door and frame 
come too close together so that the door springs back when 
an attempt is made to close it? 
12. If gains for hinges are too deep, how can this be remedied? 


13. Por what is a butt gauge used? 
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lL. Where are cabinet locks used? 

2. What are the principal parts of a lock? 

3. How does the "strike" add to the security of the door? 
4, What are the two kinds of cabinet Locks? 


5. Locks for desks, boxes, chests, and pianos are constructed 
to withstand what kind of pull? 


6. (a) I£ a mortise lock is used, where should the mortise be 
located? 
(b) Why not toward the front edge? 

7. What saw is used in finishing the keyhole? 


8. What is the difference in procedure in fastening a rim lock 
and a mortise lock? 


9. How can the strikes for chest, desk, or box locks be easily 
located? 


19. How can the strikes for drawer or door locks be located? 
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ll. Which of the escutcheons or key plates, would be harder to 
install? Why? 
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l. Where are catches and door bolts used? 
2e How are elbow catches installed? 
3. Where are door bolts used? 


4. is it necessary, ordinarily, to cut the door or frame to 
install door bolts? Why? 


5. What is the neatest type of door bolt? 

6, Baki catches are made in what sized? 

7. How are ball catches attached to doors? 

8. How is a table catch put on a tilt-top table? 
S. What is a common use for a cupboard catch? 


10. Could a cupboard catch be used on a tilt-top table, or a 
table catch on a cabinet door? Why? 
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Provision for what characteristic of wood must be made in 
fastening a table top? 


When holes are bored at an angle as at Fig. 53 A, why are 
they bored from the top? 


How is the top fastened as at Fig. 53 B? 


(a) What size cleats are used at Fig. 53 C? 
(bp) How are holes bored in the cleats? 


Where and how ave the cleats Fig. 53 C., fastened? 
How is the top fastened to the frame as shown at Fig. 53 D? 
What advantage has methcd D. above over A, B. or C? 


What modification of the wooden block fastener is shown at 
Fig. 53 E? 


Which of the five above mentioned methods of fastening a 
table top to the frame presupposes the use of machines? 
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What are the principal parts of a modern lathe? 
What is the “swing of the lathe"? 


As the dead centers do not revolve, how is burning through 
friction prevented? 


What are steady rests? 
For what are dividers and calipers used? 


What danger is involved in turning cracked or poorly glued 
stock? 


(a) Why is it not safe to run stock at high speed before it 
is rounded off? 

(b) How should stock over 6 inches in diameter be run after 
rounding? 


How close to the work shall the tool rest be clamped? 
What particular danger is loose clothing around a lathe? 


Considering the cutting method and the scraping method of 
woodturning: 

(a) Which is faster? 

(b) Which is safer? = 

(c) Which is more accurate? 

(2) Which requires the more sanding? 

(ce) Which is the more quickly learned? 
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1. What are the principal parts of a modern lathe? 
2. What is the "swing of the Lathe"? 
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3. As the dead centers do not revolve, how is burning through 
friction prevented? 
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4. What are steady rests? 
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5. For whet are dividers and caiipers used? 


6. What danger is involved in turning cracked or poorly glued 
stock? 
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7. (a) Why is it not safe to run stock at high speed before it 
is rounded off? 
(b) How should stock over 6 inches in diameter be run after 
rounding? 


8. How close to the work shall the tool rest be clamped? 
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9. What particular danger is loose clothing around a lathe? 


10. Considering the cutting method and the scraping method of 
woodturning: 
(a) Which is faster? 
(b) Which is safer? 
(c) Which is more accurate? 
(d) Which requires the more sanding? 
(e) Which is the more quickly learned? 
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1. What is included in spindle turiing? 


2. How is the center on the end found on square or rectangular 
stock? 


3. How is the center found on irregular stock? 

4, If the lumber is hard, why is it well to make a Saw cut on 
the diagonals of one end of the stock and bore a small hole 
in the center of both ends? 


5. Why is the live center removed from the lathe and driven 
into the wood? 


6. Why should a hammer not be used to drive the live center 
into the wood? 


7. (a) Why is oil put on the dead center end of the stock? 
(b) Why is soap or wax to be preferred? 


8. Why should the cone center not enter the end wood more than 
. 3/16 inch? 


9. (a) How far is the tool rest set from the edge of the wood? 
(b) How far above centers? 


10. Why should the wood be revolved before turning the power on? 


ll. What safety rule is always applicable here before power is 
turned on? 
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What danger is there in running the lathe fast before the 
stock is rounded? 


What tool is used for the first cut? 
the right? 


Why roll the tool towarc 


(a} Where is cutting started? 
(b) In which direction is the gouge moved? 
(c) Why not begin the cuts at the ends of the stock? 


What danger is there in taking too long a cut in rounding off 
the corners? : 


When the work is cylindrical and a little larger than needed, 
what readjustment is needed on the lathe? 


How are calipers and the parting tool used to reduce the 
cylinder nearer to correct diameter? 


(a) Using the scraping method, how is the cylinder smoothed? 
(b) How is the chisel held and the lathe run? 


How is the cylinder cut to length? 


Using the curting method to smooth the cylinder, what tool 
is used and how is it held? 


What is an easy way to smooth a long straight or tapered 
cylinder? How is the lathe run? 
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Given a cylinder in the lathe, how are the cuts shown in 
Fig. 32, PWH, laid off? 


Using the scraping method, how are initial cuts made? 

How is waste between the initial cuts removed? 

Using the cutting method, how are shoulder cuts made? 
With what tools is waste removed using the cutting method? 


(a) What is the original length of the cylinder (Fig 31)? 
(b) What is the finished length? 


What are the maximum and minimum diameters (Fig. 31)? 

(a) What was the most primitive lathe? (Fig. 1, p 335) 

(b) What was the next step in the development of the lathe? 
(Fig. 2 p 336) 


Why was the worker with the bow lathe or the pole lathe able 
te cut only half the time? 


Until about what time was the treadle lathe used? 
How many workers were required to operate the great wheel 


Lathe? 
How large was the great wheel? 
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What is the rough length and finished length of the stock. 
Pig. 34 


How is the cylinder marked for the initial cuts? Fig. 32 
Using the scraping method, how are initial cuts made? 
What tool is used to turn the ends to finished dimensions? 


(a) With what tool are the tapers roughed out? 
(b) Smoothed? 


How can flatness of tapers be tested? 


{a) Using the cutting method, with what tool is the woik 
rough cut? 
(b) Smoothed? 


Using the scraping method: 
(a) How are ends squared 
(b) How is the stock cut to length? 


Using the cutting method: 
(a) How are ends squared? 
(b) How is the stock cut to length? 


See Fig. 34 
(a) What is the diameter of the finished ends? 
(b) What is the straight length of the taper? 
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What length and diameter cylinder is required for work shown 
in Fig. 35, PWH? 


In laying out for the work (Fig. 35, PWH), how many lines 
are drawn around the cylinder for each concave cut? For the 
whole job? 

How are lay off lines marxed on the cylinder? 


Using the scraping method; how are the first cuts made, and 
how is the cut measured? 


What tool is used for making the concave cuts? 
How is the chisel held (Fig. 36) and the cuts begun? 


(a) What shape must the finished cuts be? 
(b) How are they tested? 


(a) Using the cutting method, with what tocl are the cuts 
made? 

(b) How is the gouge used? 

How are the cuts made? 


How is the curvature tested? 
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Make a Convex Cut 


PWH pp 357-359 
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What is the length and the diameter of the cylinder 
specified? (Pig. 39 A) 

What is the finished length and the finished diameter 
of the work? (Fig. 39 8B) 


Using the scraping method, cylinder A: 
(a) What tools are V cuts made with? 
(b} What tools a.e used to round corners? 


Cylinder B (Pig. 39): 
(a) The £Zirst cut is made with what tool? 
(b) The corners are rounded with what tools? 


(a) What special tools may be had for cutting beads? 
(b) What size beads will they cut? 


Are beading tools scraping or cutting chisels? 


Using the cutting method A: 
{a) With what tool are V cuts made? 
(b) What tool is used to round corners, and how is it 


In cutting the openings between the beads on cylinder B: 
(a} What tool is used? 
(b) How deep are the cuts? 


Cylinder B: 

(a} How wide are the end beads on the end? 
(b) How wide are the beads in the center? 
(c) How wice are the cuts between the beads? 
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1. Beginners have what difficulty in turning legs that have 
square or rectangular parts? 


2. The stock can be cut to exact length before being placed in 
the lathe. why? 


3. Why is it better to plane the legs to finish dimensions 
before turning? 


4, Why is it better to place the legs side by side and lay out 
the rectangular parts? 


5. (a) Why is it necessary to center each leg very carefully in 
the lathe? oy ele wal : 
(b) How is centering checked before beginning the cutting? 


6. Using the scraping method: 
(a) How are the first two cuts made? 
(b) How is room made for rounding the parts with a gouge? 
(c) Why leave a narrow flat piece on each side? 


7. Using the cutting method: 
(a) What tool is used to nick the edges as the first cut? 
(b) What tool is used to round the edges? 
(c) What tool is used to square the ends of the squared 
parts? ‘ 
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1. Why is turning duplicate parts one of the most difficult 
things for a beginner to do? 
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2. What is the first thing to do on this job? 


3- How is the stock prepared? 


6a tera ALA J tien tata da. 


4. How is the measuring stick used to transfer the design to 
the stock? 


5. (a) How are calipers set for the first diameter? 
(b) How are the calipers used at each setting? 
(c) After largest diameters are cut, what procedure is 
followed? 
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6. After all diameters are cut, what is the next step? 


7. (a) How can the greatest accuracy be obtained in turning the 
cylinder to shape? 
(b) Is it easier to use e template solid or cut into smaller 
parts? 
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8. What are safety rules 1 and 3 ? 
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What are split turnings? 

When did this method of decoration originate? 

How is split work turned? 

What is the manner of preparing the stock? 

How can the members be extra securely fastened together? 


From what point is’the design laid out and with what allowance 
for waste? 


How are the ends cut off? 


Suggest an easy way in which the turned pieces can be 
separated? 


How are quarter turnings prepared for turning? 


What is the best way to prepare a three-quarter stock for 
turning? 
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In faceplate work the stock is entirely supported on what? 


What is of the greatest importance in mounting stock in the 
li ‘he? 


How is stock prepared? 

How can the faceplate be accurately centered on the stock? 

If the wood is hard, how can screws be safely inserted? 

If screws twist off, what must be done in most cases? 

(a) Why is it best to turn the faceplate slowly to the 
spindle? 

(b) What safety precaution applies here? 

Why is sandpaper used on screw chucks? 


What is required of wood to be fastened to a faceplate or 
screw chuck? 


What are safety rules 5 and 6? 
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1. When stock is screwed to the faceplate, about what size 
screws are recommended? 


2. {a) At what height should the T rest be set? 
(b) How near the stock? 


3. At what speed is the lathe started? Why? 

4. (a) What operation is first in cutting the disk? 
he Is the cut made through the entire thickness of the disk: 
c) why? 


5. How is “facing off" done? 


<t 


6. How is the diameter of the disk marked? 


7. How is the thin piece of material left on the rear edge 
removed? 


8. What tool is used, instead of the square-nose chisel, in 
cutting convex and concave shapes? 


9. How can a hole to fit a turned tenon be cut on the lathe? 
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1. What is a chuck? 


2. f(a) Where does the woodturner secure chucks? 
(b) When are chucks required? 


3. To make the base for the lamp illustrated in Fig. 55, when 
the stock is reduced to the thickness and diameter required, 
(a) What is the overall thickness and diameter of the 
'. Cylinder A, Fig. £5? 
(b) 1. Why is the 1/16 inch deep recess cut? 
2. How near the edge does the recess extend? (With 
your pencil change the 4 inches to 3 inches on 
5) Fig. 55) 
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4. What kind of wood and what dimensions are specified for the 
chuck? 


5. (a) How deep a recess is cut in the chuck? 
(b) What can be done if the recess is a trifle large? 
(c) How much is the base driven into the chuck? 
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6. Is there danger of the base coming loose from the chuck? 


7. Is the hole for the wire bored in the base before or after 
chucking? 


8. How is the hole made to fit the tenon for the upright part 
of the lamp? 


9. Why is the ahove process called outside chucking? 


10. What would be the most economical standard stock size lumber 
from which to cut a l-1/2" thick by 6" diameter chuck? 
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1. Plug chucking means what? | 
2. How are the two members of a plug chuck made? 


3- How can the box (Fig. 57) be turned on the end of the 
cylinder? 


4. (a) How is the recess in the bottom of the cup cut? 
(b} What is this procedure called and why? 


5. How is the lid turned? 


6. (a) What is the length of the cylinder, not counting the 
tenon, at the beginning of the operation? 
(b) What is the outside diameter of the box? 
(c) Estimate the height of the box without 11d? 


7. (a) When turning objects which cannot be screwed to a 
faceplate or screw chuck without marring a finished 
surface, how can the objects be turned? 

(b) What is this called? 
(c) How is it done? 


8. When the turning has been completed, on an object that is 
“glued to waste stock", how may the object be removed from 
the waste stock? 
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If a sanding machine is not available, what can be substitued 
to sand coneave surfaces? 


{a} What allowance is made in turning a spindle to be used 
. : &n’ sanding? 
(b) Why? 


How is sandpaper measured for the cylinder? 
How is sandpaper fastened to the cylinder? 


What other methods of fastening sandpaper to the cylinder i 
are described in the paragraph on p 115 and shown in 
Fig. 119 and 120? 


(a) What prelim.caries preceed the actual sanding? 
(b) What safety rule (Art. 256) is observed in removing j 
the tool rest? i 


How are curves sanded and why move stock rapidly back and 
forth? 


(a) How is work steadied when sanding endwood of a leg to 
be doweled to a turned column? 

(ob) Why must the work be moved from side to side? 

(c) Why must the work be held steady and perfectly flat 
while sanding? 
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1. (a) Wheat surfaces are sanded on a disk sander? 
(b) Why is the disk sander not recommended for flat surfaces? 


2e (a) In cutting the disk for a disk sander, what dimensions 
are re commendsda? 
(ob) What k.nd of wood is preferred? 


3. How is the faceplate centered on the disk So as to prevent 
vibration? 


4. If the disk is larger than a sheet of sandpaper, how is the 
sandpaper glued on? 


5 How is the glued sanpaper held in place until “ry? 


6. (a) What should take the place of the tool rest when the 
sanding wheel is used? 
(6b) How thick should it be? 


7- (a) What is suggested as a safe speed for the lathe with 
different diameter stock (Art. 256 Step 4)? 
(b) The power should not be turned on the lathe while the 
oe is only part way on the spindle of the lathe. 
y? 


8. What would be the maximum diameter disk sander that could 
be used on a lathe with a 10" swing? 
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1. Which is easier, to finish and polish work in a lathe or 
to polish flat surfaces of a piece of furniture? 


2. What is required of the surface of wood if a good polish 
is to be built up? 


3- (a) Begin sanding with what size sandpaper? 
(b) Will rings on the unfinished work show through the 
polish? 
4. (a) How are beads sanded? 
(ob) After sanding with No. 1/2 sandpaper, what size, or 
grade sandpaper is used? 


5. Between sanding with No. 2 and No. 3 sandpaper, what is 
suggested as a good plan of treating the work? 


6. (a) What is the first finish material applied to the wood, 
and how long should it dry? 
(b) How is excess stain removed? 
7. How is the stained surface treated? 
8. How is the shellacked surface treated? 
9. How is the lathe run and the rag used? 


10. ZI£ shellac should pile up forming rings or ridges, how may 
it be smoothed? 
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1. What are the most common ways of enriching or decorating a 
wood surface? 


2. What mistakes in decoration are beginners apt to make? 


3. In general, what may be said of the kind, type, or amount 
of surface decoration? 


4. Where may the beginner find guidance in decoration? 


5. For furniture of soft or inexpensive wood, as chairs, tables, 
kitchen cabinets: 
(a) What decoration is appropriate? 
(ob) What decoration should not be employed? 


6. Where is inlaying, veneering, carving, and reeding best 
employed? 


7e iInlaying should be done on what woods? 


8. (a) What is the purpose of veneers? 
(b) Why are insets rarely used with matched veneers? 


9. (a) Should carving and inlaying be on the same piece of 
furniture? 
(b) When is spiral reeding and straight reeding appropriate 
on the same turned piece? 


10. When using moldings, is it better that they be made too small 
or too large (in case there is an error)? 
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lL. What is inlaying? 
2. How is material for inlay made commercially? 


3e (a) Where are lines or bands generally used? 
(b} Where are insets used? 


4. How is the beautiful shading accomplished on insets? 
5. How is a tool made for cutting grooves for inlay? 
6. How should the inlay fit into the groove? 


7. When the inlay lines have been cut to length and mitered, 
how are they put into place? 


8. After inlay lines are glued in, how is the work treated? 


9. What machine can be used to cut grooves for line inlay? 
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1. (a) Insets sold by manufacturers of marquetry are of what 
‘ thickness? 
(b) How are edges of the insets protected? 


2. How is veneer removed from the inset? 


3. (a) How is the inset placed on the surface to mark its 
position? 
(b) If the inset is elliptical, for example, and the inlay 
is to be in the center of a tray or table, how is the 
position marked? 
(c) If the inset is not symmetrical, how can it be accurately 
located on the tray or table? 


4. (a) If the inset is diamond shape, what tool may be used to 
cut the outline? 
(b) If the inset is circular or elliptical, what tool may 
be used? 
5. How is wood within the outline removed? 


6. (a) Which side of the inset is glued down? 
(b) How is the inset held in place while drying? 


7. Why not glue an inset in place with the papered side down? 
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What is a reed 4S ap_lied to a turned column? 


What name is appiied to it in architecture? 


Is a reed ditficult to carve by hand? 
Is the time and patience needed for its execution worth 
while? 


What is the first step in the process of reeding? 
What size is a box for reeding made? 


is the piece to be reeded fastened in the box? 


How is the column laid off with the desired number of reeds? 


(a) 
(b) 


How is the column marked for reeding? 
If there is much difference in the diameters of the 
parts to be reeded, what may be necessary? 


What tool cut is made first and what tool can be used? 


When the V cuts are completed on the column, what are the 
finishing steps? 


(a) 
(b) 


What machine may be used to cut reeds and flutes? 
How is stock in the lathe held to position when fluting 
with the machine? 
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How are the extremities of the spiral located? 
What determines the pitch of the spiral? 


How are lines drawn from one extremity of the spiral to the 
other in laying out the spirals? 


How are the spirals cut and smoothed? 


(a) Is it easier to shape spiral reeds, or straight reeds? 


(b) Why? 
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1. (a) When the cylinder is turned to the right diameter, what 
is first to determine? 
(b) What is the customary length of each turn? 
2- What are the first layout lines? 
3. Bach major part is divided into how many parts? (Fig. i6 A) 
4. How are longitudinal lines marked and drawn? 
5. How are spiral guide lines drawn? 
6. How are spiral lines begun and ended? Why? 


7. With what tool, and how, is the first cutting operation 
made? (Fig. 17) 


8. How is the spiral shaped from the saw cut? (Fig. 18) 
9. (a) What is the cylindrical diameter of A, Fig. 16? 


(b) What is the length of each turn of the spiral at A, 
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Carve a Double Spiral 
on a Turned Cylinder 
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1. When a double spiral is to be carved, what change is made in 
the procedure for a single spiral, Art. 281i, Step 1-4? 


2. (a) How much does a spiral rise in one round of the cylinder, 
Fig. 16, A? 
(b) How much is one round in Fig. 16, B? 


3. The second spiral is laid out like the first but begins 
where? 


4. (a) How many rounds of the cylinder does a spiral make at 
A, Fig. 16? 
(b) How many rounds of the cylinder does each spiral make 
at B, Fige 16? 
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5. How may the hollow double spiral at the right Fig. 21, be 
laid out? 


6. Sawing on hollow spirals should be done where in relation 
to the spiral lines? 


7. What should be remembered about shaping the ends of spirals? 


8. What tools are used to work out hollows in hollow spirals? 
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How are four equally spaced lines drawn the length of a 
tapered cylinder? (Art. 281, Step 4) 


How are major divisions laid out on the cylinder? 
How are the small division lines spaced (Fig. 16)? 


(a) What are the larger and smaller diameters of the 
tapered cylinder in Fig. 16, C? 

(b) How wide apart are the smaller division lines at: 
lL. Larger end? 
2. Smaller end? 


The major divisions of the cylinder are divided into what 
number of parts? 


Is the taper cylinder Cc, Fig. 16, laid off for a single or 
a double spiral? 


(a) Spiral turning is of what origin? 
(b) When was spiral turning introuuced in Europe, and by 
whom? 
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1. What good reason is there for wood carving? 
2. (a) What is the easiest way for the beginner to learn the 
art of wood carving? 
(b) Why is this the easiest way? 
3. Is simple wood carving difficult or comparatively easy? 


4. (a) In selecting a carved ornament for a piece of cabinet- 
making, the student should consult what? 


(b) Why? 


a ) Se tos argu in carving need few tools. Suggest toolsthey may 
need. 


6. What is a scratch stock? 
7. How may stopped chamfers be cut with hand tools? 
8. How may stopped chamfers be cut with machine? 


9. (a) What are hollows? 
(bob) What determines the width of the hollow? 


10. Can chamfers and hollows be made with a scratch stock? 
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1. What tool is used in making the carvings shown in Fig. 28 at 
a, b, c, and da? 


2. (a) How is the border at a(Fig. 28) cut with the gouge? 
(b) What further embellishment is given this border and with 
what tool? 


3. (a) Border b is a variation of a (Fig. 28) in only what way? 
(b) How are each two adjoining bands cut in b? 


4. (a) Are borders c and d (Fig. 28) cut in the same manner as 
b? 
(b) What difference is there in the cutting? 
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5. How is the strapwork shown at b, Fig 29, carved? 


6. (a) What practice is common in strapwork (Fig. 30)? 
(b) What is the usual procedure in cutting the outline of 
the bands? 
(c) What machine is a very useful tool for cutting away the 
background? 


7- How is it recommenced that the acanthus leaves illustrated 
in Fig. 31, be carved? 
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1. (a) What justifies the extra work of putting molding on 
cabinetwork and interior woodwork? 
(b) What is there about molding that attracts the eye? 
(c) Molding is used to accentuate certain parts of a piece 
of furniture such as what parts? 


2. Identify the types of molding a to g. 
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3. What kind of moldings are “cyma" moldings (Fig. 32)? 
4, With what tools and machines can moldings be cut? 


5. When moldings are worked out roughly on a circular saw, 
Fig. 33, how is the molding laid out? 


6. (a) What is the difference in the cutting of flat and 
curved surfaces of the molding on the circular saw 
(b) How are the curved surfaces of the molding shaped? 


7. {a) Final smoothing is done with what? 
(b) How long should these pieces of wood be? 
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lL. Why are tops of cabinets or tables shaped or molded? 


2- (a) How deep and wide is the rabbet cut (Fig. 34) in D in 
preparing to shape the table edge as at A, B. and C? 
(b) How may the rabbet cut be made? 


3. (a) How is the edge shaped? 
(b) Why is a piece of thin stock clamped on the edge of the 
rabbet? 
4. How can a round top be rabbeted on the circular saw? 
5e {a) ZI£ the table top has straight sides and ends, how are 
the edges, as A and B. Fig. 36, roundéd? 
(b) If the table is circular, how is the edge rounded? 


6. (a) How is the rabbeted edge smoothed? 
(b) How is the rounded edge smoothed? 


7- How is the beaded edge made, as D, Fig. 367 
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l. (a) What does it mean to veneer a surface? 
(b) Why is this done? 


2- (a) How much is strength of wood affected by being buiit 
up of several layers glued together at right angles to 
each other, as compared to when it is in one solid 
piece? 

(b) What is said of plywood with several laminations put 
together with modern water-proof glue? 


3. What names are applied to the plies of a five ply board? 
4, What is veneer, its thickness, and how obtained? 


5. Why could highly figured woods not be used if cut into solid 
boards? 


6. (a) How shovld the core for a table top be glued? 
(b) What are "“cross-bands"” and how are they glued to the 
core (Fig. 37)? 


7. Why is plain grain used for “back veneer" on the table top 
and better grade of veneer used for "face veneer"? 
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1. To make the diamond match, what kind of veneer is selected 
and how is it cut? 


2. How may veneer be cut at an angle of 45 degrees? 
3e (a) Place the piece of veneer, cut as in above question on 
the table how? 
(b) How is the second piece cut (Fig. 41)? 


4. How is the veneer held while sawed edges are planed to fit 
together perfectly? : 


5. (a) How are veneer pins or brads driven and why? 
(b) Why is tape applied to the jointed edges? 


6. Why is tape applied on the face side only? 


7. Why are lines squared over the edges of the table before 
gluing the veneer on it? 


8. How is the work glued up? 


9. If the edges of the table top are to be veneered, how may 
this be done? 
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Decorate by Overlays, 
Frets, or veining 
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Why are overlays, frets , or veining used as decoration? 


What are overlays? 
They should be made of what? 
How are they generally stained? 


What are frets and where are they used? 

How are they often stained? 

Why should glue be applied very sparingly to the back 
of the fret? 


What are grills? 
How are they made? 
Are grills made of other material than plywood? 


Why is veining used (Fig. 50)? 
What is "two toning"? 
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The art of upholstery dates back how far? 


(a) When did upholstery reach a high degree of development 
in France? 


(b) In the same period, what was used instead of upholstery 
in England? 


(a) What act of the French government was a great factor in 
development of upholstery in England? 
(b) Why did this so greatly affect England? 


What trades are closely related to cabinetmaking and in some 
measure dependent upon it? 


(a) What is tow made fre.a? 
(b) What is muslin? 
(c) What is wadding or cotton felt? 


(a) Of what does imitation or artificial leather consist? 
(b) For what purposes is it used, other than upholstery? 


(a) What is moss and where is it abundant? 
(b) How is it processed for use? 


(a} Hair used in the upholstery trade comes from what 
animals? 
{b) Most of it comes from what states or countries? 
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What is a pad seat (Fig. 16)? 
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(a) If a pad is to cover the entire board except for a 
1 inch margin along the edge, how is work laid out? 

(b) What is the next step? 

(c) How is the stuffing held in place? 

(d) What is done with the second half of the stuffing? 


(a) What goes over the stuffing and how is it fastened? 
(b) How is the tacking done? 


fa) What goes between the muslin and the covering? 
(>) What procedure is used in tacking the covering? 


(a) What finishing touch is now given the seat? 
(b) How far apart are tacks spaced? 


Hew is gimp mitered in the corners? 


What is gimp? 
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(a) What is the difference between the pad seat with roll 
edge and the plain pad seat? 
(b) Why is the roll put on the edge? 


(a) How is the roll formed (Fig. 18)? 
(b) How does cutting the burlap straight help? . 


(a) What is burlap, where is it obtained? 

(b) Name some uses for burlap. 

(c) In what size piece is burlap generally made? 

fhe roll formed, what process in next? 

What is used between the muslin and the covering naterial? 


How should the corners be folded or pleated on the footstool, 


How may the effect of a rolled edge be produced with molding, 
(Fig 20)? 
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Upholster a Slip Seat 


(a) 
(b) 


(a) 
(b) 
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How does a slip seat fit? 
How is it supported when in place? 


The frame is made of what size material? ; 
What kind of joint is preferred for joining these pieces? 
Why? 


In joining the frame, how much allowance is made for thick=- 
ness of upholstery material? 


After being glued, how is the frame prepared for the webbing? 


(a) 
(b) 
(a) 
(b) 


How many strips of webbing are used on a chaireseat . - 
frame? 
How is webbing put on the frame? 


Why are pieces of webbing crossing each other inter- 
laced? 
From what is webbing made, how wide and long? 


How is burlap piaced over the webbing? 


(a) 
(b) 


(a) 
(b) 


(a) 
(b) 


(a) 
(b) 


(a) 
(b) 


How thick a layer of tow is applied between the two 
layers of burlap (Fig. 23)? 
How is the top layer of burlap cut and tacked? 


Hey is the stuffing sewed (Fig. 24)? 
How are the stitches made? 


What may be used instead of webbing? 
How then, can the seat be sewed? 


How is the edge of the seat formed? 
How is the burlap folded for tacking? 


In what manner is the edge of the seat sewed? 
Why use a curved needle? 
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13. (a) What is next spread over the seat (Fig. 28)? 
(b;) What covers the moss or hair and how may it be 
temporarily fastened? 


14. (a) If the seat is to be covered with thin material, what 
is done to prevent the hair from sticking through the 
covering fabric? 

(b) How is the covering tacked? 


15. Why is a piece of black cambric tacked to the underside of 
the frame? 
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1. For how long have woven seats for chairs, stools, and settees 
been popular in this country? 


~ 3 2. (a) What did New Englanders use for weaving "rush seats" 
P or “flag seats"? 
(b} How was it used? 


3. What particular skill was required in the weaving of rush 
seats? 


4 (a) Why is "art fiber" a good material for seat weaving? 
(b) What diameter fiber is suitable for weaving a fiber 
seat? 


Ko te 


5. (a) How much should the legs extend above the rails? 
(b) In case of a slip seat, what should be done (Fig. 30,32)? 


6. The rails should set back what distance from the corners of 
the posts (Pig. 31)? 


7. Tell how the first complete round of weaving a fiber seat is 
made on a square seat (Fig. 31)? 


ee 8. {a) How tightly are the strands of fiber pulled? 
: (b’ How is a new length of fiber joined to the old? 


9. What can be done to make the seat more solid? 
10. {a) When the seat is wider at the front than at the rear 
how is extra width filled? 
(b) How much width must be filled om the front to make 
it the width of the rear? 


ll. What is recommended for waterproofing the seat? 
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What is cane made from and where does it grow? 


(a) 
(b) 


How 


In Pig. 33, there 
in the rear rail. 


How is cane graded? 
What are the grades? 
are holes for a cane seat laid out on the frame? 


are four holes more in the front rail than 
How is this difficulty overcome in 


weaving the seat? 


(a) 
(b) 


(a) 
(b) 
(c) 


How 


When a strand is used up, how is the end fastened? 
The end of the new strand? 


In whet direction are the first strands run? 
The second? 
The third? 


is the fourth strand installed (Fig. 34)? 


What is required, after putting in four strands, to complete 
the weaving (Pig. 35)? 


What finish is usually put on the woven seat? 
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1. To what is the name "cane webbing" applied? 


2. in what widths is cane webbing manufactured and how is it 
sold? 


3. How does cane webbing compare with hand weaving in ease of 
application? 


4. (a) In Fig. 36, how deep and how wide is the groove in the 
chair seat? 
(b) How far away from the inner edge of the rails is the 
groove? 
(c) How can the grooves be cut? 


5. How large are the cane sheets cut and why this size? 


6. How long should the cane soak in water before being applied? 


7. (a) What size is the board prepared for placing over the 
cane? 
(b) How is the board applied on the seat (Fig. 36)? 


8. (a) How is the cane driven into the grooves? 
(b) What is the next step? 
(c) Why are splines driven just halfway? 


9. Beside making the cane pliable, what good is derived from 
soaking the cane? 
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1. (a) What is wood finishing? 
(b) It was formerly a part of the cabinetmaker's trade, why 
is it not now? 
(a) What are the two types of finishes? 
(b) What are the three divisions of transparent finish? 
Why are finishes applied to furniture, cabinets, homes, barns, 
roofs, etc? 
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Why is it of utmost importance to give a piece of work a 
thorough inspection when all the toolwork has been completed? 


(a) See that every trace of glue is removed from around the 
joints. Why? 
(b) How can spots of glue be removed? 


(a) Inspect the surfaces thoroughly for any dent or bruise. 
How may a dent in the wood often be removed? 

(b) A quicker way of taking out dents is to use steam. How 
is this done? 


Look for any marks left by the cabinet scraper or any scratche 
caused by sanding across the grain. Why? 


See tnat there are no spots of oil or grease on the surface. 
How should such spots be removed? 


How should holes, cracks or other defects be treated? 


(a) What grade of sandpaper is used for final sanding? 
(b) What is the coarsest and finest sandpaper? 


Imperfections in the surface are not covered by the finish. 
What happens? 
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1. (a) What is the purpose of staining? 
(9) Oftentimes certain species of wood are stained for what 
purpose? 


2. (a) How are stains classified? 
(b) WName three common classifications. 


3. Water Stains: 
(a) Are made how? 
(b) Have what advantages? 
(c) Have what disadvantage? 
(a) Should be applied how? 


4. Spirit stains: 
(a) Are made how? 
(b) Have what advantage? 
(c) Have what disadvantages? 


5. Oil stains: 
(a) Are made how? 
(b) Have what advantages? 
(c) Have what disadvantages? 


6. Why are acid stains or stains due to chemical action very 
seldom used commercially at the present time? 


7. (a) What is turpentine? 
(b) Asphalt? 
(c}) Naptha? 
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In applying stain, what kind of brush is used and how is it 
used? 


Why stain all inside surfaces before staining outside 
surfaces? 


Stain all removable parts, as drawers or doors, separately. 
Why? 


How are laps prevented? 


When it is not practical to brush the entire length of a 
surface, how is brushing done to prevent laps? 


Why should regular stain be applied to sapwood parts and 
allowed to dry before the general staining? 


(a) How may endwood be prevented from getting too dark? 
(b) Why does staining endwood while it is wet lighten the 
color? 


What is done to the stained surface after it is thoroughly 


ary? 


{a} If waste or rags used in wiping oil stain, or other 
oily surfaces, are piled in a pan and left over night, 
what may happen? 

(b) How is the danger of fire avoided? 
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Why is wood filler used? 

(a) O£ what does wood filler consist? 

(kt) What is silex? 

{c) What is japan? 

(a) What is the natural color of filler? 

What thins wood filler? 

Is filler applied before or after stain? 

(a) How is filler mixed on the job for using? 

(b) How does the grain of the wood influence the consistency 
of the filler? 

How is filler applied to the wood? 


(a) How is it known when to begin wiping off the filler? 
(b) How is the w.a,ing done? 


What position is urged for surfaces when being filled? Why? 
(a) How many coats of filler are usually required and 
how long is allowed for drying? : 
(b) How are close~grained woods, such as maple or birch, 
treated? 


What is the “wash coat"? 
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How is shellac produced? 
How long do lac bugs remain on a twig? 


What dissolves shellac? 

What is meant by a Label on a can of shellac which 
reads: "4 lb. cut shellac"? 

What is the natural color of shellac? 


is the first coat of shellac prepared? 


Why is shellac difficult to brush on evenly? 

Where does the brushing start on a piece of furniture? 
How ere runs picked up? 

How are brush strokes always made? 


How long is allowed for drying of a coat of shellac, 
and with what is it rubbed? 
Why is steel wool preferable? 


is shellac finish applied? 


A common mistake is to use shellac too thick and to keep 
brushing it over the work several times. What is the result? 


information: Shellac dries quickly and, therefore, does not 
require as much of a dust free room as some finishes, as 
varnish, yet shellac is easily applied and is durable and 
beautiful when kept dry. 
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1. (a) O£ what substance is wax chiefly composed? 
(b) What is the best and hardest kind of wax,and where is 
it produced? 


2e In what form are most Waxes manufactured? 


3. (a) Before a surface is ready for waxing, what must be done? 
(b) What is the result if the surface is not filled and 
civen a sealing coat? 


4. (a) How is wax applied, either paste or liquid? 
(b) What is likely to happen if you put too much on at a 
time 


5. (a) How long a time is allowed for the wax te dry before 
polishing? 
(b) How is the polishing done? 


6. How long an interval is allowed before applying a second 
coat? 


7. (a) Is a wax finish easy to apply? 
(b) Is it durable? 
({c) How does a liquid spilled on a waxed surface affect the 
finish? 
(dq) In most cases, how can dull spots be removed? 
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Apply Linseed oil ace PWH pp 462-463 
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How is iinseed o0i1 produced? 

Which dries faster, raw or boiled linseed 0il? 

Which, raw or boiled oil, is used principally on inside 
work? 


When putting an oil finish on a piece of furniture, 
what is applied over the filler? 

How long is allowed for filier to dry for best resuits? 
is the Linseed oil applied a little at a time, like wax, 
or plentifully? 


How much and with what is the oiled surface rubbed? 
Why must the surface be wiped dry? 


How many coats of oil are necessary? 
How long is allowed between coats? 


What are some Characteristics of a linseed oil finish? 


There is a fire hazard in 011 finishing. What is it? 
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Appiy Lacquer 


1. (a) Name some chemicals of which lacquer is composed. 
(b} What are some good Characteristics of lacquer? 
(c) Why is it that lacquer cannot be used over oil stain, 
varnish, or paint without using a sealing coat? 


2. (a) How is the best way to apply lacquer? 
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(b) Can it be applied by hand? 


3. (a) When should lacquer be thinned, when being applied by 
hand? 
(b) What is used as thinner for lacquer? 
4. Give some points for brushing on lacquer. 


5. (a) Is it necessary to sand between coats of lacquer? 


(b>) How many ccats are applied? 


{c} How long is aliowed for the last coat to dry? 


6. {a} What is used for rubbing down a lacquered surface? 
{bh} When gloss is removed, with what is the rubbing 
continued? 
(c} When only should rubbing oi1 be used? 


Caution: Be careful of fire when using lacquer, especially if 
Lacquer dust is very inflammabie. 
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{a) O£ what does varnish consist? 
(b) What are copal gums? Where are they found? 


What are qualities of a good rubbing varnish suitable for 


cabinetwork? 


(a) What are some advantages of varnish as a finish? 
(b) Some disadvantages? 


What steps are taken to avoid dust when applying varnish? 


(a) At what temperature should varnishing be done? 
(b) How much is the varnish thinned? Why? 
(c) How can the varnish be made to flow more freely? 


How are finish strokes made on a coat of varnish? 


(a) How long is allowed between coats of varnish for drying? 


(b) Why is it necessary to sand in between coats? 


(a) How is dust that would be produced by rubbing with 
ordinary sandpaper avoided? 


(b) Why are 2 hours allowed between rubbing a varnish 
coat and applying the next coat, if water is used 


in rubbing? 


How can a varnish remover be made? 
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1. Painting may be divided into the following operations: 
(narre 5). 


2. (a} In what condition must the surface of a piece of furni- 
ture be before finish of any kind is applied? 
(b) What is applied to softwood before the priming coat? 


Why? 
{c) What is applied to pitchy woods before the priming coat? 
Why? 


(d) What is applied to porous woods, such as oak, chestnut, 
and ash, before the priming coat? 

(e} Do hard, close-grain woods, such as birch or maple, 
need preparation beyond smoothing and sanding before 
applying the priming coat? 


3. (a) What are the chief ingredients of inside paints? 
(b) What is generally added to a priming coat? Why? 


k | 
4 (a) If it is desired to mix the primer from raw materials, 
what two ingredients are mixed first? 
(b) Upon what does the amount of each ingredient depend? 
(c) If the finish color is to be white, what then? 


5. Zinc white and white lead are both metallic compounds derived 
respectively from zinc and lead. Why is zinc white recommend- 
ed in preference to white lead? 


6. (a) How long is the primer allowed to dry? 
(b) How much is the primer sar ded? 
(c) What size sandpaper is used? 
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After the priming coat is applied to a surface, how are 
imperfections affected? 


(a) 
(b) 


How are imperfections on the surface of furniture 
filled following the priming coat? 
What good points does this type putty have? 


What is whiting? 


(a) 
(b) 


(a) 
tb) 


How is the second coat of paint prepared? 
The second coat is allowed to dry for how long before 
sanding? 


Is there any ocher used in the third undercoat of paint? 
How long is the third coat allowed to dry before sanding 
and how is it sanded? 


Tf it is desired to use ready mixed paints and undercoats, 
what results may be expected? 


The 
(a) 
(b) 
(a) 


(b) 


finish coat generally consists of enamel. 
What is enamel? 
For what reason is paint used as undercoat for enamel? 


The first finish coat, or last undercoat, should consist 
of what and be allowed to dry how long? 
How is the surface treated to receive the last coat? 


O£ what does the Last coat consist and what restrictions 
should be observed in its application? 


It is best to let the work stand how long hefore rubbing it 
down with pumice stone and water? 
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In building mantels for a twelve apartment building the 
specification called for a straight mold along the underside of 
the shelf and the innerside of the pilasters, meeting at the 
corner with a quarter circle of mold of the same cross section, 
the molding fitting’ flat against the ground. Radius of the 
inside curve of the corner molding is 6". 


l. 


20 


4. 


Could the straight molding be cut at a 45° angle «nd the 
curved molding fitted to this angle? If not, why not? 


(a) Can a curved miter be easily determined for joining a 
curved molding to a straight molding as called for on 
this job? (Draw. Prob. 8 and Inf. Sheet # 119A.) 

(b) What materials will the workman need in laying out the 
miter on a drawing, such as Fig. 8 of the information 
sheet? 


How can a short piece of molding be used to determine the 
several points of the profile as they occur respectively in 
the straight and the curved moldings? 


In this case, where would the steel point of the compass 
be placed in drawing the profile lines of the curved molding? 


Why? 


When profile lines of both moldings are drawn so that they 
intersect, how does this help to determine the miter angle? 


How can the miter angle be transferred from the drawing to 
the molding? 


Will it be necessary to lay off an additional miter line 
for the other end of the vircular molding? Why? 
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Lay Out the Miter Between a Information Sheet No. 119A 
Straight and a Curved Molding 


When straight molding is intersected with a curved molding of the 
same size and contour, the miter is not a straight line. The miter 
iine is found by projecting lines from the several points of both 
the straight and curved moldings so that the respective lines inter- 
sect, as shown in Draw. Prob. 8. in order to find the miter between 
the two moldings, draw a line through the points of intersection of 
the straight and curved lines, as Xby in Draw. Prob. 8 (ab and 

be represent the projected line from the center of the straight and 
curved moldings.) A template of the curved miter Xby can be made of 
heavy paper or metal for marking the miter on the straight back of 
the actual molding. 
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1. The shopman wanted to put a cherry molding around a panel. 
He had one piece of cherry lumber 2-5/8 inches wide from 
which to cut the four pieces of molding. Show by a drawing 
how he used a rule to divide 2-5/8 inches into four equal 
parts. 


2. The panel was further decorated with an octagon 5 inches in 
diameter in its center and a 2 inch hexagon near each corner. 
draw a pattern for the octagon. 


3. Draw a pattern for the hexagon. 


4 The panel was further decorated with a plywood ring 1-1/2 
inches wide fitted around the octagon with its inner edge 1 
inch minimum away from the octagon. 

(a) What is the diameter of the hole in the ring? 
(b) What is the outside diameter of the ring? 


5. What is the outside circumference of the ring? 
6. Find the area of the ring. 


7. The ring is cut from a 10 inch square of plywood. What is 
the area of the waste on the square corners? 


8. The octagon can be cut from a 5 inch disk. The shopman cuts 
the 5 inch disk from the 7 inch disk cut from the ring. 
How much waste is there in this operation? 


9. If 40.3096 square inches of the 10 inch square plywood is 
waste, what is the percentage of waste? (To one decimal 
place.) 


Lay Out Decorations on a Panel Information Sheet #120A 


Drawing Problem 7#9 ~ shows a way to divide a distance into a given 
number of parts. The ruler is simply skewed across the width until 
the number of equal divisions coincides with the width to be marked. 


Drawing Problem #10 - shows the method for constructing a polygon 
On a given Line. This polygon of six sides is called a hexagon, but 
this method can be used to lay out polygons of more sides or of 

less number of sides. Draw the line EF equal to the length of one 
side of the polygon to be constructed, and with EF as a radius and 
F as center draw a quadrant (one fourth of a circle). Divide the 
quadrant into six equal parts and draw from E through 2. From the 
midpoint of EF draw a perpendicular, and where this line, G2, 
intersects E2 will be the center of a circle containing the hexagon. 
(On other polygons the perpendicular will not cut E2 at the point 2.) 
Draw the circle and step off with dividers around the circle the 
length EF and join these points with straight lines. 


Drawing Problem #11 ~ shows how to draw a hexagon in a circle. 

Draw the circle with diameter AB, and divide the diameter into six 
equal parts. With A and B as centers and AB as Radius, draw arcs 
which intersect at C. From C draw a line through point 2 meeting the 
circle at D. Draw line AD which is the length of one side of the 
hexagon. With dividers step off she length of AD around the circle 
and join these points, 


This method can be used to draw a polygon of fewer sides or of more 
sides than a hexagon. 
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1. (a) Draw a right angle and bisect. it. 
(b) This is the «."ter cut on a figure of how many sides? 
(Draw. Prob. 6) 


2. (a) Draw a 60° angie. (Draw. Prob. 3) 
(b) Bisect the 60° angle. 


3. (a) The 30° angle obtained by bisecting a 60° angle is the 
miter angle on a figure of how many sides? (Draw. Prob. 
7 


(b) What figures on a steel square can be used to obtain the 
same angle? 


4. (a) What is the miter cut in degrees for a hexagon? 
(b) What figures on the square are used to lay ovt the 
miter cut for a hexagon? 


5. {a) What is the size in degrees of the angle EOC, Draw. Prob. 
7? 
(b) What is the number of the degrees in the other two 
angles of the triangle EOC? 


6. The angle DOE, (45°), Draw. Prob. 7, is the miter cut angle 
for a square. What is the size of the other two angles? 


7. (a) When lines are drawn from the points of a nine sided 
figure (a nonagon) to its center, the figure is divided 
into 9 triangles. What is each angle at the center? 

(b) What is each of the cther angles? 


8. (a) What is the miter cut for a decagon (10 sides)? 
(b) What is the miter cut for ¢ figure of 12 sides? 


9. To obtain miter cut for a figure of 16 sides use 12" and 
2-13/32" on the square. What is the number of degrees for the 
miter cut? 


10. Use 12" and 2-1/8" on a square to obtain miter cut for a 
figure of 18 sides. What is the miter cut in degrees? 


Continued... 
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11, Use 12" and 1-19/32" on a square to obtain miter cut for a 
figure of 20 sides. What is the miter cut in degrees? 


12. What tool is especially useful in transferring angles from 
the layout onto the work? 
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Lay Out Miter Angles Information Sheet No, 121A 


A circle is a curved line, every part of which is equidistant from 2 
point called the center. Around this point is am angie of 360°, 
Lines drawn from the center to the circle are radii and emal, and 
the opening between the lines at the center of the circie is the 
angle. A line drawn connecting the endis sf the radii at the 
circumference of the circle forms a triangle with the radii. The 
sum of the three angles of a triangle is 180°. ‘therefore, if the 
angle at the center is known, the other angles may be found by 
subtracting the central angle from 180° and dividing the remainder 
by two. Thus, if the central angie is 65°, 180° 65° = 135° sum 
of two angles. 115° = 2 = 57-i/2° each angle. 


An angle may be bisected (Draw. Prob. i and 2) with any convenient 
radius. Set one leg of the dividers at © and strike arcs at A and 8 
on the lines OX and OY. With A and B as centers, Graw arcs cutting 
at P. Draw PO, the bisector of the angie XOV. 


A right angle may be trisectsd to obtain 30° angles as shown in 
Draw. Prob. 3. Angle XOZ is 4 right angie. With 0 as e center, 
draw a quadrant cutting at A and 5B. With A as center and *> as 
radius, draw the arc cutting at D. With B as center, and the same 
radius, draw an are cutting at C. AOC, COD, and DOR are 30° angles. 
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és} Name three conifers, or naked seed, trees. 
} Name some broad<Leaved, or two~seeded, trees. 


five needs that man looks directly to plants for 
{b) List four needs that are indirect} ¥ supplied by plants. 


28 now being Gone to eliminate waste end conserve the 
supply of lumber? 


Will wood flcat in water if thoroughly saturated with water? 
Why? 


What power to reproduce themselves do most broad-leaved trees 
possess that ail conifers, except redwood, Lack? 


What is the Gifference between plain-sawed and quarter-sawed 


ai What should be the moisture content for furniture 
mater ial? 
fh} For outdoor material? 


mow Long does it take to kiln dry 1 inch boards? 


{a} in what three ways dees wocd shrink? 

{>> In what way does it shrink the least? 

ic} In what way does it shrink the most? 

id} How does the difference in shrinkage affect boards 
sawed from the side of a qreen log? 


A lumber dealer divides all species cf wood ints twe general 
aces: and e 
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Le % general, where are softwoods, or conifers, used, and 
where are hardwoods, or broad-leaved trees, used? 
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2. Name a half-dozen types of manufactured lumber for the build= 
ing and furniture trades. 


32 O£ what does plywood usually consist? (Reference to number 
of plies and direction of grain.) 
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4. (a) What are some uses of plywood in the better class 
furniture? : 
(ob) Why is plywood used? 


Se Wheat are desirable qualities of lumber for cabinetwork? 


6. Which is more important, grain or color, in furniture 
construction? 
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7. Cabinet woods having beautiful grain are s 


s e 


8. (a! Woods that shrink and warp but little and ere suitable 
for cabinetwork are ’ t ° 
(>; Woods that warp considerably are 2 
and ° 


f 


9. fa) Why are eim and cypress unsuitable for cabinetwork? 
{b) What woods are most suitably hard for cabinetwork? 


i0, Grain or figure, hardness, ease of working are desirable 
guaiities of cabinet wood. What are some different qualities 
to be desized for building purposes? 
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TRISECTING A RIGHT ANGLE 


An PEACE f ILALS RIAD ODF ARUP AE SS ILL MANUS E LOSI ROL STE RO RY RO RO” SO, A «ARI a ot MEE NATE 


+ A ee oP. 


YT AN ELLIPSE 


LAYING O 


LL a 


PROBLEM 4 


(6 «ey ma a lr Pa rl i i PP tg Pr ec PP ISIE EPIL SS Ste SE PATO EC: - P ** RR eet PRP RT el ng i REFER RTC PAPC «POD TE LOI AT SLI 
by 
wy 
~ 
: 1 
™ wy 
fig 
; ; eer 
aN . wnad 
< ae 
's 7 3 om 
‘ 7) 
. +. Cy. 
: “ Pies 
* A 
= ~ 
E ha 
wT 
. am | 
4 
*, r 
oe a ee 
ert Sethe te: Ba PE EE A RTO PE a AI AE 33 ' 


| ee eee eR SINR LILLIE POCO Oe ee 


I alin i a ah 


: 
z 
: 
i 
3 
é 
i 
3 Sides : 
- 2 Sives : 
4 
é 
‘5 Siles 
2° & S‘oes 
645 7 Swe 
7+ ame B Sicles i 
Om SOS 
~ 72° —~!O 3,des 


< 
E 
: 
3 
t 
k 
3 
4 
3 
3 
4 
e 
€ 
3 
& 
j 
% 
4 


LAYING OUT MITER ANGLES 


MITER CUTS FOR POLYGONS USING A 
STEE'. SQUARE | 
3: 12fS 12" & 206" 
4 SIDES ——-l2' & 12% 
5S10€S id" & 833° 
6 SIDES —12" & 6/3" 
7S‘DES — 128 522 ‘. 


8 SIDES ——~ 12° & FHL 
9 SIOE $ 12° 242° | 
IO SILGES -—~— 12" & 32" 
12 SIDES —— 12" & 32" 
14 SIDES ———- 12" & 22’ 
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LAYING OUT MITER BETWEEN A STRAIGHT 
AND CURVED MOLDING 


PROBLE*I 8 


tte he Nish AAAS lt asa kt adn nl AIANRa cesta tae a Lt ehh n NBS mh A cA a Ache aN hk a ath ab i latent aca anne atcha debbiihdaa ah intel mained! bier id aleedeiede 


DIVIDING. ALINE INTO A GIVEN NUMBER 
OF PARTS 


a 


PROBLEM 9 


LAYING OUT A. POLYGON ONA LINE 


me, 


PROBLEM 10 


oe, 
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Auto Mechanics, Part 4, Workbook, 


California State Dept of Ed, Sacramento. Bur of Ind Ed 
Pub Date - 66 
MF AVAILABLE IN VT-ERIC SET lip. 


*STUDY GUIDES, *TRADE AND INDUSTRIAL EDUCATION, AUTO KECHANICS 
(OCCUPATION), AUTO MECHANICS, “MOTOR YEHICLES, ADULT VOCATIONAL 
EDUCATION, *APPRENTICESHIPS, 


The technical information in this study guide is for use in related 
technical classroom instruction in the auto mechanics apprentice 
training progran, The material was planned under the direction of 
the State Educational Advisory Committee for the Automotive Trades 
and written by trade instructors. The units are (1) Fuel Systems, 
(2) Carburetion, (3) Crankcase Vents and Manifolds, (4) Basic 
Electricity, (55 Batteries, (6) Automotive Lighting Systems, (7) 
panitice Systems, (8) Starters and Starting Motors, (9) Generators, 
(10) Generator Controls, (11) Automotive Accessories, and (12) 
Engine Tune-Up, Units are divided into study topics, each of which 
contains an assignment from reference material, an introduction, a 
section of related information, and check-up questions for student 
self evaluation. Photographic and line-drawing illustrations are 
included in the related informe*ion, Space for checking completed 
topics is provided in the study quide index. The study of this 
144-hour course by indentured apprentices on a group or individual 
basis is to be directed by a qualified journeyman of the trade. 


Recommended supplemeritary instructional materials for the apprentice 


are listed, Testbooks and final examinations are available to the 
instructor, Auto Mechanics, Part I, (VT 002 761) is also available, 
This document is available for $2.10 from Bureau cf industrial 
Education, California State Department of Education, 721 Capitol 
Mall, Sacramento, California 95814, (HC) 
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Related Training Record 


A column labeled “Assignment Date” has been provided at the right-hand 
side of each page in the Contents. Whenever your instructor assigns a topic, 
he should write this date in the appropriate blank. When you have com- 
pleted the topic satisfactorily, your instructor should place his initials next 
to the assignment dete. if this procedure has been followed, and you should 
transfer from one schoel to another, you will have an accurate record of the 
work you have completed. it should never be necessary for you to duplicate 
work on tspics already studied or to skip topics not previously assigned. 


in order to provide other school records needed, be sure to fill in below 
your name, home address, and telephone number. Then ask your instructor 
fo fill inthe official date of your enrollment in his class and to sign his name. 
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MEMORANDUM 


TO: The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 
980 Kinnear Road 
Columbus, Ohio 43212 


FROM: (Person) Wallace Theilmann (Agency) California State Dept, of Ed. 


(Address)721 Capitol Mall, Sacramento, California 95814 
daly 255 1967 


RE: (Author, Title, Publisher, Date) AUTO MECHANICS, Part 4, workbook, 1966 ed. 


Prepared under the direction of the Bureau of Industrial Education, 


California State Department of Education 


Supplementary Information on Instructional Material 


Provide information below which is not included in the publication. Mark N/A in 
each blank for which information is not available or not applicable, Mark P 


when information is included in the publication, See reverse side for further 
instructions. 


+ 


(1) Source of Available Copies: 
Agency California State Department of Education 
Address 721 Capit »1 Mall, Sacramento, California 95814 


otate Vvepartment Of Education 
Limitation on Available Copies N/A Price/Unit workbook - $2.00 
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(quantity prices 


4 
ip 
4 


(2) Means Used to Develop Material: 
Development Group State Educational Advisory Committees 
Level of Group Top ret -esentatives from management and labor groups 
Method of Design, Testing, and Trial Course consists of a workbook for 


the apprentice and testbooks and final examinations for the instructor's 
uSe€e 


(3) Utilization of Material: 
Appropriate School Setting Junior College or Technical Institute 
Type of Program Apprenticeshi 


SE 2) NI ES ee ee ee er 
Occupational Focus Related technical phase of the apprenticeship training program. 
Geographic Adaptability N/A 
Uses of Material Classroom instruction (individual and class front) 

Users of Material Indentured apprentices 


(4) Requirements for Using Material: 
Teacher Competency Qualified journeyman from the trade 
Student Selection Criteria Indentured apprentice 


ime otmen 144 hours minimum 


Supplemental Media -<- 


Necessary XXX P 
Desirable (Check Which) 


Describe Reference books are listed in the back of each workbook. 


Source 
address : 


Foreword 


The apprenticeship programs offered in California are im- 
portant phases of the total educational program for which the 
state is so well known. They are also unique phases of the 
total program, for they offer each participant opportunity to 
profit from paralleled and closely related learning experi- 
ences. Oneof these is to learn by actually working at one's 
chosen vocation under the direction and supervision of men 
who are both trained and experienced in the vocation, ‘fhe 
other is tolearn by attending classes in which all instruction 
is directed toward helping one to acquire the information and 
understanding he n<eds to perform on the job intelligently and 
with increasing proficiency and success. 


The California State Department of Education has the respon- 
sibility for developing and making available the instructional 
materials that are used in the related training classes. It 
meets this responsibility primarily through the Bureau of 
Industrial Education. 


Every effort is being made to produce instructional materials 
that are appropriate and adequate. These materials should 


be helpful to instructors in conducting their classes and to 
students in doing the required learning. 


Mon. Rept 


Superintendent of Public Instruction 
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Preface 


The Bureau of Industrial Education has responsibility for making 
available the related instructional materials required for use in the 
training programs offered by the various trade groups in the state, 
The Bureau meetsthis responsibility by working cooperatively with 
employer-employee groups representing each of these trades in 
determining what materials are needed and in developing these 
materials. 


This edition of Auto Mechanics, Part 4, was planned under the 
direction of the State Educational Advisory Committee for the Auto- 
motive Trades. The membership of this committee included the 
following representatives of employers and employees: 


Representing the Employers Representing the Employees 
Amos Crowl, San Francisco L, J. Costa, San Mateo 
Roy J. Harper, Los Angeles Mack O, Keister, Fresno 
Paul Stockburger, Fresno R, N, Fleming, San Diego 


Educational Consultant: Lee D, Bodkin, Bureau of Industrial Education 


Joseph W, Menconi, Auto Mechanics Instructor, JohnA, O'Connell 
Vocational High School and Technical Institute, San Francisco, 
wrote the material forthis edition, Wallace Theilmann, Supervisor 
of Instructional Materials, Bureau of Industrial Education, Cali- 
fornia State Department of Education, coordinated the project ac- 
tivities. Thanks and appreciation are extended to Toshiro Sugimoto, 
Instructor, Los Angeles City Schools, for his able assistance as 
a consultant on this revision, 


J. GRAHAM SULLIVAN RICHARD 8S, NELSON 
Chief Chief, Bureau of 
Division of Instruction industrial Education 
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Instructions for Checkup Questions 


Checkup questions will be found at the end of each topic in the 
workbook. Answer the questions for each topic as soon as you 
have finished studying the assignment. Remember that although 
youare not graded on the checkup questious, your ability to an- 
swer them shows how well you understand the information and 
the assignments in the topic preceding them. 


The checkup questions inthis book are completion items. These 
are sentences in which certain key words are omitted. A num- 
bered blank will be found in the right-hand margin corresponding 
to each of the missing words. Write the required word in the 
blank with the correct number. 


Other types of questions may be found throughout the book. When 
this is the case, directions will be given for their use. 
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TOPIC 1--AUTOMOTIVE ENGINE FUELS 


Assignment * 


introduction 


The improvements made in internal combustion engines during the last decade 
have to a great extent been made possible by the improvement of fuels. 
improvements have permitted the use of increased compression ratios, which 
raises the developed horsepower per cubic inch of piston displacement. 


A good knowledge of the various types of automotive fuels and the behavior of 
each under operating conditions is essential to the understanding of internal 


combustion engines. 
Checkup 


Automotive fuels are 1 compounds. 


The combustion of gasoline is the rapid 2 _ of the 


ere 


3 and 4 _ constituting the fuel. 


One of the most important qualities of modern fuel is 
its ability to burn without causing 5 , or 6 ., 


Vapor lock is caused by gasoline 7 inthefuel 8 , 
fuel 9 ,or 10. 

Liquid petroleum gas, as a dry gas, createsless 11 
than other fuels and does not cause 12 _ of engine oil. 


Fuels with a high cetane rating have a slightly lower 
13 14 than the same quantity of a low-grade fuel. 


Increasing sulfur content from 0.25 to 1.25 percent 
increases 15 and 16 135 percent. 


* For publication information, sez the list of instructional materials in the back of this book. 


FUEL SYSTEMS 


1. Automotive Encyclopedia, pp. 20-1 to 20-7. 
2. Crouse, Automotive Mechanics, pp. 165-71. 
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Water in gasoline will 17 zinc die castings of which 
18 19 and 20 are made. 


For economy or maximum miles per galion, fuel must 

have a high 21 22. 

The speed of flame travel is called the " 23 of flame 
24... 


The temperature rise of air or of a gas due to compres- 
sion is called " 25 of compression." 


Preignition is referred toas 26 knocking, since it 
can occur almost any time after the 27 - 28 charge 
is admitted. 


Amounts of karmful chemicals and 29 -forming sub- 
stances in gasoline must be held to the minimum. 


Tne combustion of one 1b. of octane yields 1.42 lb. of 
30. 


17. 
18. 
19, 
20. 
21. 
22. 
23. 
24. 


25. 
26. 
27. 
28. 


29. 


30. 
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TOPIC 2~—FUEL TANKS 


introduction 


The servicing of fuei tanks consists principally of draining them and repair- 
ing leaks. Even though tanks require only a minimum of attention, the me- 
chanic must still have knowledge of their construction, and it is extremely 
important that he be aware of the precautions that must be taken while ser- 
vicing them. 


Related information 
Construction of fuel tanks. Automobile fvel tanks are made of terneplate, 


which ranges in thickness from approximately 0.015 to 0.050 inch, and which 


is joined by welded seams. Fittings, such as the drain valve, filler neck and 
fuel-line connections, are soldered to the tank. The tank contains a number 

of baffles, or metal plates, which are attached to the inner surface of the tank 
and are parallel to the ends. These baffles have openings through which the 
gasoline can pass, and their main purpose is to prevent a sudden surging of 

the gasoline from une end of the tanx to the other when the car rounds a corner. 


The tank is usually secured to the car by means of two metal bands that are 
lined with padding material to prevent them from wearing into the tank. The 
tank end of the fuel line is usually located about 1/4 inch from the bottom of 
the tank. This clearance is designed to prevent water and dirt from entering 
the line. There is often a small sump in the bottom of the tank in which water 
and dirt can collect. When the fuel line is attached near the top of the tank, 
another piece of steel tubing is run from the inside of the fuel-line fitting to 
the bottom of the tank. If this tubing develops an air leak below the point 
where it is attached at the upper end, the fuel pump will draw air after the 
fuel level in the tank drops below the level of the leak. This trouble does not 
occur very often, but if this possibility is not taken into consideration, the 
leak mav be difficult to locate. 


The filler neck on some passenger cars is not long enough to reach to the out- 
side of the car, and it is welded or otherwise securely attached to the inside 
of the car body. The tank is usually attached to the filler neck by means of a 
neoprene sleeve, so that the tank may be removed and replaced easily. 


FUEL SYSTEMS 


In order for gasoline to be drawn from the fuel tank, the tank must be vented 
in some way so that normal atmospheric pressure is maintained at all times 
on the surface of the fuel. This is necessary because the fuel pump works on 
the differential of pressure principle. An air vent is sometimes soldered into 
the top of the tank, but frequently the tank is vented through the filler cap. 
Should a vent become clogged, a vacuum can be created in the tank which will 
prevent fuel from being drawn into the fuel pump line. Since a clogged vent 
can affect engine performance much the same as when the car is running out 
of gas, the fuel pump is often suspected of failure. 


Cleaning, testing, and repairing. Dirt, pieces of rubber hose, leaves, or 
other foreign matter sometimes get into the tank. The most practical way of 
cleaning the tank is to remove it and turn it upside down. However, water 
and small particles of dirt may be drained out through the drain opening in 
the bottom of the tank, if any, and tanks should therefore be drained at least 
once a year as a matter of good preventive maintenance. A fuel-tank filler 
cap lock offers excellent protection for the fuel system, for such a cap will 
prevent anyone from putting rocks, dirt, or other foreign matter into the 
filler neck. 


Leaks may occur in the seam welds or soldered joints because of vibration, 
strain, or faulty construction. Occasionally, leaks in the tank may be caused 
by sharp objects that are kicked up on the road by the wheels of the vehicle 
and thrown against the tank. 


Since a fuel tank always offers a chance of explosion, it should be cleaned 
thoroughly before any attempt is made t6 make any repairs. The usual pro- 
cedure, after first removing the float mechanism, is to fill the tank with a 
solution containing an alkaline cleaner and then flush it out with steam. This 
procedure is absolutely necessary as a safety precaution to prevent possible 
explosionof gasoline fumes that may otherwise remair in the tank. While the 
tank is being flushed, all the fittings should be kept open to drain the sediment 
and prevent the building up of steam pressure high enough to weaken or 
damage the tank. 


Fuel tanks are tested for leaks by either the wet method or the air-pressure 
method. The following steps are followed in the wet method: 


1. Plug all openings tightly except the filler neck. 

2. Dry the entire outer surface thoroughly with compressed air or a clean 
rag. 

3. Place the tank on a bench on top of blocks so that the underside can be 
easily seen with the aid of an electric light. 

4, Fill the tank with water. 

5. Insert the end of an air hose into the filler neck and cover the rest of 

~ the opening with the palm of the hand. 

6. Apply air pressure against the water in the tank by opening the air 
valve for a short time. 

7. Examine the entire tank :ur moist spots, which will occur if water is 
forced through at any point. Draw a ring around each spot. 
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FUEL TANKS 


( The following steps are followed in the air-pressure method: 


1 i. Plug all openings except the fuel outlet connection. 
‘. 2. Attach the loose end of the air-supply hose to the fuel outlet connection 
q by a short threaded tube. 
3. Submerge the fuel tank in a tank of clean water, or cover the tank with 
soapy water. 
4, Turn on the air pressure (not more than four pounds per square inch). 
5. Draw a ring around each spot on the fuel tank where bubbles appear, 
indicating leaks. 


It is extremely important for the mechanic to remember that a torch should 
never be used to solder a gasoline tank. A soldering iron, preferably electric, 
is considered the most satisfactory means of repairing a leak in a fuel tank. 


No matter how thoroughly drained a tank is thought to be or how long it has 
been since last used, enough fuel may still remain in the tank to produce a 

yl combustible mixture. Therefore, whenever a fuel tank is being soldered, 
extreme care must be taken to prevent any open flame from coming into con- 
tact with the tank or with the fumes that might still be present in the tank. 


: Checkup 
The fuel tank contains baffles to prevent 1. 1, 
f:.. To avoid picking up 2 and_ 3_, the tank end of the 2. 
ee fuel line is located 4 from the bottom of the tank. Be 
4, 
The fuel tank is vented in order to maintain 5 6 5. 
upon the fuel. 6. 
A clogged tank vent will produce the same effect as a(n) 
7 tank ora faulty 8 9... 7. 
8, 
If an air leak is developed in the "pickup" tube, the fuel 9. 
pump will draw 10 , instead of 11 , as the fuel 10, 
level in the tank 12 . 11. 
12. 
For easy tank removal, some tank filler necks are 
attached with 13 sleeves, 13. 
To prevent explosion, a fuel tank must be thoroughly 
14 and flushed out with 15. 14, 
15. 
When a tank is tested with air pressure, the pressure 
should not exceed 16. 16. 
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TOPIC 3—MECHANICAL FUEL PUMPS 


i. Automotive Encyclopedia, pp. 26-1 to 26-4. 


Assignment 2. Crouse, Autoinotive Mechanics, pp. 130-31. 
introduction 


Early-model cars were provided with various types of fuel feed systems, mak- 
ing use of such devices as mechanically-driven pumps, or tanks that supplied 
fuel by means of gravity or a vacuum system. Many of the advantages of each 
of these early types of gasoline feed systems 2re combined in the mechanically- 
operated diaphragm pump, which has the added advantage of providing fuel at 
the pressure required to keep the carburetor properly supplied under all con- 
ditions of engine load and speed. 


Most modern automobiles are equipped with mechanically operated diaphragm 
fuel pumps, a few with combination mechanical and vacuum fuel pumps. The 
repair of these pumps is not difficult; however, it is seldom done because it 

is generally cheaper to replace than to repair a pump. However, to determine 
when a pump is in need of replacemeni or repair, how to diagnose problems of 
low volume; high or low pressure, and the like, a mechanic must understand 
the principles of pump operation. 


Checkup 
The mechanically operated pump provides 1 under 1. 
constant 2. 2. 


The vacuum pump operates the windshield wipers when 
engine vacuumis 3_. 3. 


The function of the air dome on the outlet side of the 
pump castingisto 4 5. 


Afuel pump istestedfor 6 , 7 ,and 8, 
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MECHANICAL FUEL PUMPS 


A fuel pump should not be replaced before proper 9 9. 
are made. 
Excessive pressures can be caused by 10 diaphragm 10. 
flexing. 
Fuel pump pressure is determined by the diaphragm 
11 12... ja 
12. 


A ruptured vacuum diaphragm can cause excessive 
13 _ consumption. 13. 


The fuel pump delivers fuel to the carburetor when the 
pump 14 moves the diaphragm. 14, 


TOPIC 4—ELECTRIC FUEL PUMPS 


: 1, Automotive Encyclopedia, pp. 26-4 to 26-6. 
Assignment 2. Crouse, Automotive Mechanics, pp. 131-32. 


Introduction 


The electric pump has one definite advantage over the mechanical pump in that, 
unlike the mechanical pump, it may be mounted at any convenient location on 
the vehicle. All the pump requires for its operation is an electric current; it 
needs no mechanical link to the engine. When it is mounted in a cool place 
away from the heat of the engine, the possibility of vapor lock is greatly re- 
duced, Although electric fuel pumps are not standard equipment on passenger 
cars at present, many of these pumps are sold as replacements for mechanical 
pumps. Electric fuel pumps are standard equipment on many trucks. 


Reference books provide very little information concerning electric fuel pumps, 
but specifications and service instructions may be obtained from the manufac- 
turers. Since electric pumps require occasional maintenance, every mechanic 
should understand the principles upon which these pumps operate and have 

some knowledge of the service procedures involved in cleaning and adjusting them. 


Related Information 


Operation. The electric fuel pump operates independently of any mechanical 
linkage with the engine. Its principle of operation is similar to that of the 
diaphragm-type mechanical pump, except that some electric fuel pumps use 
a bellows instead of a diaphragm, and the motive power which produces the 
vacuum is an electromagnet (or an electric motor) rather than the engine. 
The return or pressure stroke is produced by spring action. Back pressure 
in the carburetor builds up pressure in the bellows (or diaphragm) and pre- 
vents further pumping by holding the electrical circuit open. 


Construction. Figure 1 shows a cross section of a typical electric fuel pump. 
The binding post is connected to the ignition switch. When the switch is turned 
on, current passes through the binding post to contact the arm through the 
coil, and it completes the circuit by passing through the contact points to 
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Fig. 1. Cross section of a typical electric fuel pump 


ground, As the coil is energized, electromagnetism pulls the armature down, 
which expands the bellows and opens the points. As the bellows are pulled 
down, a partial vacuum is created above the bellows that causes fuel to be 
drawn from the supply tank, through the inlet valve, and into the chamber above 
the bellows. When the points are pulled apart, the current stops flowing, and 
the magnetic pull on the armature is broken. The drive spring then pushes the 
bellows up, creating a pressure on the fuel, which causes the inlet valve to 
close and forces the fu 1 through the outlet valve to the carburetor. When the 
spring returns the bellows, the contact points are again closed, and the cycle 
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| 
| 
a is started all over again. When the carburetor is not in need of additional 
| fuel from the pump, a pressure is built up above the bellows, which holds 
the contact points open and stops the operation of the pump. The bellows type 
fuel pump develops a pressure of between 2 and 5 pounds per square inch. 
t 
Maintenance. Electric fuel pumps give very little trouble, although they need 
periodic cleaning and adjusting. Dirt and water coming from the fuel supply 
tank are filtered out by the bowl screen. To clean this screen, the fuel bowl 
| retainer screw must first be removed, then the bowl, the spring, and the 
z | screen. A new gasket should be installed to guard against any air leaks around 
| the lip of the bowl. When the pump pressure is to be adjusted, the cover 
E | should be removed and a battery connected to the contact arm. The locknut 
' is loosened, and if a higher pressure is desired, the adjustment screw is 
=e turned clockwise. If the pressure is too high, the adjustment screw is turned 
| counterclockwise. 


a Parts replacement. Practically all th. parts in these pumps are replaceable. 
3 1 Factory specifications relative to clearances and adjustments should be fol- 
| lowed closely when any major work is done on the pump. 

| 


, Checkup 
i. The electric fuel pump is usually supplied with current 
i through the 1 2. 1. 
2c 
The flexible part of the pump, which develops the suction, 
is calledthe 3 or 4 . 3. 
4, 


The pump coil is energized when the contact points are 
2. 5. 


When the contact points are clused, the bellows begin 


tomove 6. 6. 
When the bellows are moved down, the 7 valveis 7. 
open. 

The valves are returned to their seats by 8 _. 8. 
ne bellows are moved down until the contact points : 

The bellows are moved upward by a(n) 10 . 10. 
As it enters the pump, the fuel is filtered through 

a(n) 11 =. 11. 
The bellows are drawn downward by the force of 12. 12. 


When the bowl is cleaned, anew 13 _ should be installed. 13. 
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The screen of the Autopulse pump is held in place by 
a(n) 14 . 


Pressure is increased in the Autopulse pump by turning 
the adjustment screw 15 . 


The adjustment screw is held in place by a(n) 16 . 


When the carburetor is not in need of fuel, the bellows 
and the contact points are held 17 . 


The pusher type pump has an advantage since it has no 
1 


Electric fuel pumps are less subjectto 18 19 
than mechanical types. 


17. 


18, 
19, 
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TOPIC 5—FUEL FILTERS 


Assignment Automotive Encyclopedia, pp. 26-10 to 26-11. 


Introduction 


Every automobile is equipped with some kind of fuel filter, either as part of 
the fuel pump or carburetor, or installed as a separate unit in the fuel line. 
Many designs of fuel filters have been developed during the past several years, 
but all of them perform the same function~-to remove impurities from the 
gasoline before it is delivered into the carburetor jets. Much carburetor re- 
pair is necessary simply because a filter has not done its job, which can be 
avoided if filters are kept operating efficiently. 


Related Information 
Types of Filters 


Ceramic filter. The ceramic-type of filter, shown in Fig. 2, is one of the 


filters in wide use. The fuel is strained through a ceramic filter element 

(a porous clay product) that filters out microscopic particles of dirt. The 
ceramic element is held in position by a coil spring. For cleaning, the cer- 
amic element is washed in acetone or a good carburetor cleaning solvent 
and blown out with air. 


Under normal fuel pump pressure, the filter will permit a flow of approxi- 
mately 50 gallons of gasoline an hour, much more than the 10 gallons or 
less most automobiles consume even at excessively high speeds. 


Fiberite filter. Another filtering element is made of:a series of fibe~ discs. 
This type of filter, shown in Fig. 3, strains out lint, dust, dirt, ana water. 

The discs are not affected by water or acids found in the fuel, or by any of 

the various types of blended alcohol and aromatic fuels. The manufacturers 
recommend that this filter element be replaced periodically rather thancleaned, 


Disc-type fuel filter. The disc-type fuel filter was popular several years ago. 
It consists of a series of laminated metal discs and spacers with openings 
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FUEL FILTERS 


Fig. 3. Fiberite filter 


Fig. 4. Replaceable filter element 


approximately .002 inch in width, which is several times finer than openings 
in 120-mesh wire screen. This filter strains out all foreign matter such as 
water and dirt. The fuel is forced into the glass bowl and between the lami- 
nations to the inside of the filtering unit. In the process of cleaning this unit, 
the bowl is removed and the stack of discs is unscrewed. As these discs are 
unscrewed, they separate somewhat to permit cleaning. The filter should be 
swished back and forth in clean solvent and then allowed to dry. The bowl 


gasket should be replaced to prevent leakage. The disc-type filter is no longer 


manufactured. A composition element is supplied to replace the laminated 
discs when they become worn. 


Screen filter. The average mechanic is familiar with the screen-type filter 
that has been in use for many years. Such filters are sometimes inefficient 
because the screen does not always seat correctly. A filter of this type may 
have a very fine mesh screen, but if the dirt is allowed to pass between the 
screen and the seat, the filtering action is poor. Screen filters are often 
used on the intake side of the fuel pump. Whenever the bowl is removed for 
cleaning, the bowl gasket must be replaced, because if a leak were present, 
even though the fuel would not leak out, air would be taken in, reducing the 
fuel capacity of the pump. 
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Other Filters 


Other locations of filters. Filter units that are not a pari of the fuel pump or 
carburetor are usually installed next to the carburetor so that the fuel is fil- 
tered just before entering, thereby assuring the passage of clean fuel to the 


carburetor. Many makes of cars are equipped with line filters. 


according to the recommendations of the manufacturers. 


Air domes. The mechanic will find that many types of filters do not become 
completely filled with gasoline. Fuel filters are often designed to accommo- 
date an air pocket that acts as a cushion to damp fuel pulsations caused by 


the fuel pump. These pockets are called "air domes." 


Checkup 


Ceramic fuel filters use a{n) 1 clay element through 
which the fuel is strained. 


About 2 __ of fuel an hour can pass through the ceramic 


filter. 


The filter element in the ceramic filter is held in position 


by a(n) 3 4. 


When a Fiberite filter element becomes dirty, it should 
be 5. 


The discs of a disc filter are spaced about 6 apart. 


The fuel is filtered through most elements from the 
7 tothe 8 . 


Disc, screen, and ceramic-~type fjiters should be washed 
in 9 _ or other good carburetor cleaning 10 . 


Whenever a bowl-type filter is cleaned, the bow! 
11 should be replaced. 


If the filter bowl on the suction side of a fuei pump leaks, 
the pump's 12 13 is reduced. 


Filters should be located as near the 14 as possible. 


Some filters do not become compleiely filied with fuel 
because of a(n) 15 16. 


14 


These filters 
are inserted in the line between the pump and carburetor. They are capable 
of very fine particle filtration. These filters are not serviced, but replaced 
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screen filters sometimes do not filter fuel efficiently 
because the screen is not properly 17 . 17. 
Fuel filter bowls should be cleaned as often as 


18 ayear. 18. 
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unit 3 | CARBURETION 


TOPIC 1—BASIC PRINCIPLES OF CARBURETION 


1. Automotive Encyclopedia, pp. 21-1 and 21-3. 


Assignment : 2. Crouse, Automotive Mechanics, pp. 132-36. 
introduction 


It is necessary to gain a thorough understanding of the basic principles of 
operation that apply to all carburetors before attempting to understand the 
construction, operation, and characteristics of any particular brand or type. 
Although one carburetor may look considerably different than another, the 
fact is that all carburetors work on the same fundamental principles, regard- 
less of variations in design. 
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Checkup 

The purpose of the carburetor is to supply the engine with 1; 
a(n) 1 - 2 mixture inthe 3__ proportions. 2. 
Fuel is atomized for quicker 4 . 2. 
The air-fuel ratio best for fullpoweris 5 to 6. 5. 
The purpose of the venturi is tocreate 7 by increas- is 
ingair 8 . 8. 
Gasoline is pushed out the nozzle by __9 pressure. 9. 
Carburetors operate on the _10 of air 11 principle. 10. 
High temperatures will cause rapid 12 . 12. 
Final evaporation takes place inthe 13. 13. 
Fuel is sprayed into the venturi from the end of the 

fuel 14 . 14. 
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CARBURETION 


The various fractions contained in commercial gasoline 
vaporize at temperatures of 15 to 16 , 


Evaporation of a liquid is increased by 17 18 
pressure above the liquid. 


Air flow through the air horn is controlled by a(n) 19 
valve. 


To increase the amount of fuel surface exposed to evapo- 
ration, the fuelis 20 . 


18 


15. 
16, 
17%. 
18. 


19. 


20. 
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TOPIC 2—BASIC CARBURETOR CIRCUITS 


: 1. Automotive Encyclopedia, pp. 21-2 to 21-11. 


Assignment 2. Crouse, Automotive Mechanics, pp. 136-44. 


Introduction 


A carburetor controls the flow of air and gasoline into the combustion cham- 
ber of an automobile engine by means of three distinct processes: 


1. Measuring-~The carburetor is a measuring device designed to deliver 
the correct amount of gasoline and air mixture to the engine. This 
amount varies with speed, altitude, temperature, kinds of fuel, accel- 
eration, and the type of manifold used on the engine. The parts that 
perform this function are the throttle valve, jets, metering rods, air 
valves, and metering valves. 


2. Atomizing--The carburetor acts as an "atomizer" to break up the gaso- 
line into extremely fine particles so that combustion will be as com- 
plete as possible. The venturis are mainly responsible for this. 
Carburetors may have from one to four venturis for each throat. 


3. Blending--The carburetor correctly blends and mixes air and fuel for 
burning in the cylinders. The most important part of this function is 
the maintenance of a proper ratio of air to fuel under all circumstances 
and conditions. The parts of the carburetor that do the blending are 
the low-speed jet, intermediate jet, power jet, accelerator pump, air 
bleeds, air horn, venturi, float bowl vents, and manifolds. 


Checkup 
The accelerating pump supplies fuel to eliminate the 
1 2__'' when the throttle is suddenly opened. 1. 
2. 
A high float level will cause too much fuel to flow from 
the main 3. 3. 
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CARBURETION 


) The six basic carburetor circuits are the 4 , 5 
6 or 7 - 8 , 9 or 10-11 , #12 =, and 
13 or 14 system. 


The pump circuit employs a(n) 15 and 16 valve. 


The idle system takes gasoline from the 17 jet through 
the 18 jet and discharges it 19 the throttle vaive. 


The high speed circuit takes in fuel through the 20 jet 
and discharges it from the main 21 with the throttle 
22 to 23 opened. 


When the choke valve is closed, only a small amount of 

24 can get past it, developing a high 25 in the air 
horn. This causes a heavy discharge from the 26 
nozzle. 


Metering rods or power jets canbe 27 or 28 
operated. 
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TOPIC 3—CARBURETOR CONSTRUCTION AND DESIGN 


introduction 


Carburetor design keeps changing as time goes by, but the most recent changes 
have been primarily in appearance, rather than in function--the interior function 
of the modern carburetor is much the same as it has been for several years. 
The six circuits are there (refined in some instances, relocated in others), but 
the basic function remains the same. Carburetors vary by make and model, 

but the mechanic has only to understand the basic carburetor components, their 
design, and the reason for each to be able to troubleshoot and repair this part 

of the automobile fuel system. 


Related information 
Construction 


Carburetors are usually made up of three main parts: the air horn, main body, 
and throttle body. 


The air horn. The air horn is usually made of die-cast pot metal or aluminum. 
Some earlier models were made of cast iron, but these are no longer used for 
passenger cars. 


The air horn is also the cover for the main body. Some air horns are quite 
simple, containing a choke valve and necessary mountings for manual or auto- 
matic choke operation; others are more complicated. They may contain the 
choke and its controls, the floats, needle and seat assemblies, power or rneter- 
ing rod assemblies, accelerating pump and linkage, bowl vents, and antiperco- 
lators. One early model had the secondary venturi located in the air horn. All 
air horns do not contain all of the components listed. No set rule exists for 
what should go into the makeup of the air horn--one popular single-barrel car- 
buretor, for example, has the idle crossover, main nozzle, and secondary ven- 
turi in the air horn. 


Main body. Some large commercial vehicle anc boat engines have carburetors 


with cast iron main bodies, but most modern passenger car carburetors are of 
die-cast pot metcl or aluminum. 
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Die-casting is a process wherein two dies of the required shape or form are 
used. One part of the die has the outer shape, and the other die controls the 
inner shape. Molten metal is forced between the dies. As soon as the metal 
is cool enough to set, the dies are opened and the part extracted. The dies 
can be used over and over again to turn out parts that are exactly alike. Die- 
casting practically eliminates most machining processes. The necessary 
passages are drilled. Any holes driiled from the outside in are plugged with 
metal plugs. 


The main body can contain any number of the following items: the main (or 
primary) venturi, needle and seat assemblies, the float assembly, carbure- 
tor bowl and main jets, main nozzle and air bleeds, and idle jet and passages. 
Vacuum passages to operate power valves, metering rods, and chokes are 
Grilled into the main body. Some automatic choke assemblies, mounted onto 


I. Float Chamber 

2. Main Jet 

3. Main Metering Well 
4, Idling Tube 

5. Idling Jet Calibration 
6. Idling Channel 
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7. Permanent Bleed : 
8. Idling Adjustment Needle C) 
9. Plug : 
10. Secondary Venturi 

11. Main Discharge Nozzle 

12. Metering Holes 

13. Bleed Opening 

14. Pump Cylinder 

15. Fuel Channels 

Vacuum Channel 

17. Vacuum Channel 

18. Vacuum Piston : 
19. Check Valve 
20. Ball and Weight 
. Upper Check Valve } 
22. Accelerating Jet ‘ 
23. Power Jet Valve 

24. Fuel Channel 

25. Power Jet Valve Calibration 
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Fig. 5. Zenith downdraft carburetor 


the main body, operate the choke valve through linkage. Economizers or 
power jets, located ‘r. the bottom of the float bowl chamber, often are operated 
by a piston and spring assembly mounted in the cover or air horn. 
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turis are separate pieces connected to the cover or suspended into the main 
body. The purpose of the venturi is to increase air velocity. Several ven- 
turis used together can improve the "spray" or break-up of fuel. However, 
the maximum number of venturis that can be used to advantage is four. Most 
carburetors have two venturis, but many others use three. Four venturis 
are used mostly on updraft carburetors. 


—CARBURETOR CONSTRUCTION AND DESIGN 

: ( The primary venturi is usually cast as part of the main body; while other ven- 

Throttle body. Throttle bodies, which are of either aluminum or cast iron, 

often have grooves cut on the lower side. Some grooves are made small to 

equalize vacuum for choke and power valve control. The larger grooves are 

designed to pass exhaust gases from the heat riser crossover to heat the car- 

buretor base. (However, excessive heat on the carburetor must be avoided 

to prevent vapor lock.) Sometimes fiber blocks are used under the carburetors : 

as heat insulators. Throttle bodies for two- and four-barrel carburetors are 

usually cast separately, although on some four-barrel carburetors in use 

today, the main body and the throttle body are cast together. 

The throttle body contains the throttle valves and their operating shafts and 

levers. Idle passages are extended through the throttle body to the idle dis- 

charge ports on either side of the closed throttle valves. The idle mixture 

screws are located in the throttle body. The fast idle, lockout, and unloader 

are located on the throttle shaft. In cars with a throttle-controlled starting 

switch, the switch is mounted on the throttle body. (This type of starting de- 

vice has an advantage over other types of starters. When the driver engages 

the stai:ter, he must depress the accelerator pedal sufficiently to allow the 

= automatic choke to close and to open the throttle. With the throttle cpen, the 
engine is assured of getting a mixture rich enough for easier starting. ) 


att. 
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An automatic throttle opener consisting of a spring-loaded vacuum diaphragm 
is used on some models. When the engine is not running, the spring pushes 
a plunger which opens the throtile a specific amount. When the engine is 
running, the engine vacuum returns the plunger to an "off'' position. 
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On engines that drive automatic transmissions, dashpots are used to prevent 
the throttle from closing too quickly and the engine from stalling. These are 
referred to as slow-closing throttles. 


Flcat Systems 


Bowls. The float bowl contains a small amount of gasoline which flows into 
the engine because of the pressure differential between the surface of the 
gasoline and the nozzle tip. The gasoline must be maintained at a specific 
level at all times. For best results, the level should be 1/64 to 1/32 inch 
beiow the tip, and this level is controlled by afloatwhich opens and closes a 
needie valve. At driving speeds the float keeps the needle off its seat just 
enough to keep a steady stream of fuel running into the bowl. 
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Proper fuel ievel is set at the factory by the use of sight gauges or by drilling 
holes in the sides of the bowl. These holes are closed with plugs which can he 
removed to check fuel level while the engine is running. Some floats can be 
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CARBURETION: 
adjusted while the engine is running; others can be adjusted only by removing 
the cover and float assembly. 


NATION [INSIDE AND 
OUTSIDE BOWL VENTS 


FUEL PASSAGE TO 
PRIMARY BOER 


Fig. 6. A float circuit system Fig. 7. An example of a two-float system 


Early floats were made of cork, the pores of which were sealed with shellac 
to prevent the cork from becoming fuel-logged. It is quite obvious that if the 
float changes weight, the fuel level will change. Modern floats are hollow 
"cans" .formed to fit the shape of the bowl. The floats are made of very thin 
brass and must be handled carefully to avoid punctures. When a float springs 
a leak, the air is replaced by fuel, which results in carburetor flooding. No 
amount of adjusting will correct the conditions caused by a punctured float. 
The bowl also contains the main metering jet, the idle and power jets, and the 
accelerating pump well. 


Bowl location. The location of the bowl in relation to the nozzle affects both 


the performance and economy of an engine. When the bowl is set to one side 


of the barrel (eccentric), certain effects are noticed. On many carburetors 
the bowl is on the front, or radiator, side of the barrel. When the car is 
traveling on a level surface, the fuel level remains constant; but when the car 
climbs an incline, the liquid level in the bowl changes--the front of the level 
drops, and the rear level rises. This causes fuel to spill out of the nozzle, 
creating an extra rich condition. When a car is climbing, additional gasoline 
is necessary to run the engine and a certain balance is achieved by the addi- 
tional fuel. When the car is going downhill, the opposite effect is obtained-- 
the front level rises and the main nozzle is starved. Since the car is going 
downhill, less power is needed, and a leaner mixture is satisfactory. 


This phenomenon was more noticeable in early aircraft carburetors. An air- 
craft not only climbs but also banks sharpiy ts the right and the left. This 

led to the development of the "aerotype” carburetor which has a float bowl 
surrounding the barrel (concentric). The reason for this design can be demon- 
strated if a glass, partially filled with water, is tilted to one side. If tilted 
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CARBURETOR CONSTRUCTION AND DESIGN 


far enough, the water will spill out over the lower edge of the glass. No 
matter how it is tilted, however, the depth of the liquid at the center remains 
practically the same. Today we have single-, double-, and four-barrel 
carburetors employing this "concentric" principle. One model has the bowl 
in the center and the "throat" on the outside. 


Needles and seats. Most needle valve seats are made of brass with calibrated 
holes to match fuel pump pressure and engine needs. The materials from which 
needles are constructed vary. Early needles were made of nonmagnetic steel 
alloys. A needle that accidentally becomes magnetized will hold any iron 
particles present in the fuel between it and the seat, and may cause flooding. 

A nonmagnetic needle therefore has certain advantages in this respect. During 
World War I, when metal was scarce, many carburetors were equipped with 
plastic needles, However, plastic needles proved to be inferior to metal types, 
so they are no longer used. These plastic needles are not to be confused with 
the metal needles that have a plastic tip. These needles are said to have the 
advantage of being soft enough to "surround" small particles, so they seat 
properly. In most cases a needle needs weight to be pulled from its seat. 
Sometimes float lips are clipped onto the needle to open it; other needles are 
spring-loaded for smoother operation. 


Weedle and seat assemblies come in matched sets and should never be inter- 
changed. The sharper the needle angle and the narrower the seat, the better 
the seal; but this also results in a wedging action which can cause the needle 

to stick closed, thereby. starving the engine. The flatter the needle angle and 
the broader the seat, the poorer the seal, but also the less reason for the 
needle to stick. Valve assemblies are therefore generally bevelled somewhere 
between these two extremes, for both sticking and leaking must be avoided. 


Bowl vents. The bowl vent has the job of maintaining the required pressure 
on the fuel in the bowl. Unless a pressure differential is maintained between 
different parts of the carburetor, the fuel will not flow. A simple experiment 
will prove this: fill a glass about three-fourths full of water. Place a straw 
in the glass. Now as you draw on the straw, you create low pressure in the 
straw, and water is pushed up the straw by atmospheric pressure exerted on 
the surface of the water. Next, leave the straw in the water and pour some 
heated paraffin over the water and wait for the wax to cool. The atmospheric 
pressure will then be sealed off the surface of the water. Then when you 
draw on the straw, you will observe that no water is forced into the straw. 
This is because there is no atmospheric pressure on the surface of the water. 


Some carburetors have bowl vents extending into the air horn; others, bowl 
atmospheric vents which upset the balance of pressure, for the advantages 
are always lost when there is an opening in the bowl to atmospheric pressure, 
Some models use metal washers on the metering rods to seal out the air; 
others use metal covers with gaskets over metering rods and accelerating 
pump assemblies. 


To service a carburetor, it is necessary to know which type of venting system 
is employed and to understand the functioning of the system. 
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CARBURETION 


® The atmospheric vent. An atmospheric vent consists of a hole drilled in 
the bowl cover which allows air to enter the chamber. A certain amount 
of dust and dirt can also enter through this vent. The main disadvantage 
of this type of vent, however, is demonstrated when the air cleaner is 
plugged or restricted. The pressure in the carburetor throat then de- 
creases below normal, but the pressure in the fue! bowl remains the 
same. This cordition forces an excessive amount of fuel from the main 
nozzle, causing gas mileage to drop rapidly. Also at high altitudes, 
where the air is less dense, the atmospheric vent causes an unbalanced 
effect, resulting in a richer mixture. 


e The balanced vent. The balanced vent opens into the carburetor throat, 
usually above the choke valve. This compensates for any air cleaner 
clogging. When the air cleaner of an externally vented carburetor becomes 
restricted (usually due to dirt), it acts like a partially closed choke. 

With the balanced vent, the air pressure is decreased on the fuel in the bowl 
as the air pressure is decreased in the carburetor throat. This tends to 
maintain a balance between bowl pressure and manifold pressure. This 
balance is also maintained at high altitudes-~as the air becomes less dense 
and the pressure drops, the fuel-air ratio remains fairly constant. Car- 
buretors with balanced vents are often operable at altitudes up to 10,000 

or 15,000 feet with little change in fuel-air ratio. 


idle Systems 


The idle system usually consists of two passages (one feeding and the other 
discharging), a metered jet, air bleeds, and two discharge ports (one above 
and one below the closed throtile). On the one below the closed throttle, a 
needie valve and screw control the amount of mixture for idling. On one model, 
an idle air control screw is used for idle speed control. The throttle valves 
are completely closed, and air for idle speed is introduced below the throttle 
valves through a separate passage controlled by a large screw. 


In many cases the idle jet is screwed into a passage fed by the main jet. The 
main nozzle is not working while the idle system is working, and the idie sy=~ 
tem stops working when the main metering starts working, so they do not inter- 
fere with each other. In some cases the air bleeds of the idle system become 
part of the main metering system. 


The air-fuel mixture at idle is controlled, in most cases, by the size of the 
jet and its air bleeds. The idie screw allows more mixture, but it does not 
make the mixture leaner or richer. The only way to change the air-fuel ratio 
is by changing the jet size. For example, suppose a car is running poorly 
and the engine seems to "hunt" {speed up and slow down) at 25 mph. This 
indicates that the idle, or low-speed, system is dropping out before the main 
metering system takes over. The idle screw can be turned out, but this may 
not help. The next step is to increase the idle jet size by about 0.002 inch. 
This will supply the additional fuel needed for a smooth transfer. Other fac- 
tors, such as low float level, pump pressure, or vent problems can give the 
same symptoms, but these should have been checked out and corrected, or 
eliminated as a source of trouble. 
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Two types of carburetors have a different type of idle system. In these, the 
fuel is taken from one side of the throat over a “bridge” io the other side, and 
then down. The main nozzle is located in the center of the bridge. The theory 
behind this system is that there will be 2 continuous flow of fuel across the 
bridge, thereby minimizing or eliminaiing a “flat spot" when changing from 
low-speed system to main metering system at 23 to 28 mph. 


Single-barrel carburetors have one idie sysiem, duai-barrel carburetors 

and four-barrel or multiple carburetors have two idle sysiems. An idle com- 
pensator is used on cars equipped with air conditioning. This compensates by 
adinitting more air when the engine comparimeni heais the air and causes it to 
become less dense, 


Antipercolators 


When an engine is running, fuel is consianily flowing through the carburetor 
and is therefore reiatively cool. When the engine is stopped, the heat from 
the engine (or the sur} causes the fuel in the bow! io boil. Depending on car- 
buretor design, a “percolating” action then develops as gasoline is forced up 
the nozzle and into the manifold, causing hard starting when the engine is hot. 


Several different methods are used to offset this: one oi the simplest and least 
noticeable is the one in which the main air bleed is used as an antipercoilator. 
The main discharge tube is designed so thai if any vapor bubbles are formed in 
the hot gasoline, the vapors pass around the outside of the tube, instead of 
passing through the center of the tube. These bubbles collect and condense in 
the dome-shaped high-speed bieed, thereby eliminating percolation troubles. 


In another method, valves open to vent the bowi or main discharge nozzle when 
the throttle is closed. When an antipercolaior venis the main nozzle, care 
must be taken that the valve is ciosed during thrcifile operation. Air entering 
through the antipercolator wili cause lean mixtures, resulting in loss of power 
and economy. The aniipercolator vaives can be open only when the throtile 

is closed. 


Bowl vent valves are used on some models as aniipercolators. The carbure- 
tors with this system are usually of the baitanced-vent type and the bow! vent 
valve is similar in operation to the nozzie type of antipercolator. The only 
difference is that instead of making the mixiure leaner, this sysiem can make 
the mixture richer. The balanced vent cannot work when the bow! is vented 
directly to the atmosphere by the open antipercolator vaive. 


Main Metering Sysiems 


The main metering system consists principally of a nozzle, a main jet, and 
air bleeds. It is closely related to the power sysiem, which is a means of 
enriching the mixture for power and acceleration. 


Main jet. The main jet is located in the boticn: of the bowl. A passage supply- 


ing the main nozzle usually supplies the low-speed jet also. When the main 
nozzle is in operation, the idle jet air bieeds become part of the main metering 
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system. Main jets are stamped with numbers indicating their sizes. For ex- 
ample, a jet marked 0.059 is fifty-nine thousandths of an inch in diameter. 
Jets in two or three sizes are available for most carburetors. 


Wain nozzles. Most main nozzles angle up from che pottom of the bowl and 
extend into the carburetor throat. These nozzles are surrounded by the secon- 
dary (smallest) venturi. In another type a passage or well connects toa 
“bridge” or crossover called a nozzle bar. The nozzle bar, also containing 

the idle passage, discharges fuel at the center directly into the air stream. 

The nozzle bar contains the necessary air bleeds. Theoretically, this pro- 
vides for a smoother transition from low-speed metering to main metering. 
Gasoline flows through the bar at all engine speeds. 


Another design of this type has a nozzle which extends up and over to the center 
of the carburetor throat, but does not extend to the other side. A “cluster, " 
containing a secondary venturi, nozzles, idle jets, air bleeds, and pump dis- 
charge passages and jets, is formed. 


Still another version, the concentric-bowl type, employs an inverted U passage, 
discharging fuel below the bowl. ‘The bowl is in the center of the air stream 
or throat. 


Power system 


The power system is part of, and works with, the main metering system. The 
main objective of the power system is to enrich the mixture for acceleration 
and maximum power. A common method of doing this is by a spring-loaded 
valve operated by a vacuum through a diaphragm or a piston and spring. 
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Fig. 10. A main metering system 


Fig. 11. A power system 


In one early version of a power system, the pump discharge check valve was 
used as an "economizer"--actually a power valve. When the plunger reached 
the end of its stroke, the discharge valve was held open and additional fuel 
was discharged into the main stream through the pump discharge nozzle. 


In most of the power systems used today, a passage to the main well bypasses 
the main jet and supplies additional fuel to the main nozzle. 


Metering rods. The metering rod works in the main iet, changing the hole 
size to meet different engine demands. The metering rod is tapered, and as 
the size of the taper in the hole is changed, the main jet supplies the required 
amount of fuel. 


Main metering rods are operated either mechanically or in combination with 
engine vacuum. During part-throttle operation, the metering rod is controlled 
by engine vacuum. When the throttle is opened suddenly for acceleration and 
at high speeds, the vacuum drops. This causes the metering rod to rise and, 
in effect, to increase the metering jet hole size. On some models, in addition 
to the vacuum control, a mechanical means of operating the metering rod is 
provided. The vacuum control is provided by a piston and a spring. The 
spring is calibrated to operate with the vacuum piston to give the proper fuel- 
air ratio for part-throttle operation. 


Adjustment of metering rods on earlier models was rather complicated. Al- 
most every mode! had a different setting. The adjustments were quite similar 
mechanically, but different gauges were used for different models. This made 
servicing difficult unless the mechanic had the proper metering rod gauges. 
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On most carburetors in use today, the metering rod adjustment is done without 
gauges. In most cases, the rods are pushed down as far as the vacuum power 
piston or diaphragm allows, and the lip of the mechanical lever is set so it just 
touches the operating bar. Other adjustments may be necessary first, like 
throttle opening, but these are usually explained in detail in most manuals. 
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Other power systems. Most other power systems are operated by vacuum 

only in conjunction with a piston and spring, or a diaphragm and spring. These 
work independently of the main jet. Under power conditions, the vacuum drops 
and the spring pushes a rod that opens a valve. The valve allows additional 
fuel to bypass the main jet and flow through the main nozzle. 


The piston (or diaphragm) and spring can be located either in the cover or 
main body. One model uses an economizer" valve located below the bowl 
between the throttle body and the main body. Regardless of type or location, 
their function is the same. 


Vacuum operated power or economizer valves camnot be adjusted. The piston 


or diaphragm size is matched with the spring at the factory. The piston must 
work freely, and the spring should be replaced if it is worn or has lost tension. 
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Pi Pump or Accelerating Systems 


The accelerating pump can be of the piston or diaphragm type. Both types em- 
ploy an intake and a discharge check valve. Since a liquid is not compressible, 
a means of maintaining throttle flexibility must be provided. If the throttle 
linkage were connected solidly to the pump, the throttle could not be opened 
quickly. The speed would be controlled by how quickly the fuel could flow 
through the discharge jet restriction. Some means must therefore be used to 
allow the throttle to move freely and independently of the pump. 


One method is to use an inverted <up on the plunger or piston. Air is trapped 
in the cup, and when the throttie is opened, the air is suddenly compressed. 
The compressed air then pushes the fuel out of the discharge nozzle in a steady 
stream. The disadvantage of this system is that when the air in the cup is 

lost through leakage, the throttle becomes stiff because the pump now acts as 
a dashpot. 


The most common method used is to spring-load the plunger. When the throttle 
is opened suddenly, the spring is compressed and operates the pump. This 
method is used with the diaphragm type of pump also. Another spring is used 
to return the plunger or diaphragm. 


Some pump plungers are equipped with relief ball checks to prevent high 
pressure from developing in the pump circuit when the engine is not running. 
This prevents gasoline from being forced into the manifold and causing hard 
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Fig. 14. \ power enrichment system 
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CARBURETION: 


starting when the engine is hot. In other words, the ball check acts as an 
antipercolator for the pump system and the pump intake valve. 


The piston of most pump plungers has a leather cup, but some have a Syn- 
thetic rubber cup. Leather has been used for many years and has given little 
trouble. As long as the leather is not allowed to dry out and harden, it will 
have along, useful life. 


Diaphragm-type pumps have a synthetic rubber diaphragm with a piece of 
metal on each side of the rubber. The diaphragm assembly is riveted together 
in the center. One side forms the seat for the return spring and the other 
side the seat for the operating lever. 


Some pumps have two intake check valves; others have one. All have a dis- 
charge check valve. Most intake valves are of the ball type, and discharge 
valves are of the needle or spring-loaded ball type. Some disc-type valves 
were used on earlier models. In some pumps, the plunger is used as an in-~ 
take valve. The fuel level is higher than the top of the plunger at all times. 
When the plunger is on the return stroke, vacuum created below the plunger 
allows fuel to pass by the cup and fill the space below. Ball discharge valves 
are kept closed by a spring, and needle types are kept closed by their weight, 
or by a vent in the cross passage. This is necessary to prevent fuel from 
flowing because of the differential of pressure between the pump well and 

the discharge nozzle. 


SHORT STROKE 
LONG STROKE 
MEDIUM STROKE 


PUMP CONNECTOR LINK 


PUMP CYLINDER 
BUSHIN's GASKET \ 


Fuel enters pump circuit through restricted opening in dia eump StRONE CaUce 
phragm housing (G) and is discharged through ao pump jet in 
the carburetor wall (7) on the side of the secondary venturi. 


Fig 


. 16. A pump circuit 
Fig. 15. A pump circuit 
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As the accelerator pedol is depressed, the pump piston is forced 
downward by the pump spring. This forces the gosoline out of 
the cylinder, closes the inlet valve (S), opens the outlet valve 
(1), and dischorges gosoline into the throat of the carburetor 
at point V. 


Fig. 17. An acceleratiun circuit 


The discharge nozzle discharges into the barrel just above the main venturi. 
Most discharge nozzles are removable for service. Two- and four-barrel 
carburetors have one pump and two discharge nozzles. The pump and dis- 
charge nozzles are located only in the primary side of four-barrel carbure- 
tors. The only adjustment is the stroke adjustment. Some carburetors have 
two or three holes %n the throttle lever to connect to the plunger by a link. 
Since each hole gives a different iength pump stroke, the stroke for most 
economical operation can be selected. Other carburetors are provided with 
connecting link adjustment. The pump stroke is adjusted to specifications by 
bending the connecting link. The length of the pump stroke has a definite 
effect on gas mileage. An overlong pump stroke can decrease mileage con- 
siderably. The accelerating pump is responsible in large part for the differ- 
ence between city and highway driving mileage. The pump is at the end of 
its stroke when the throttle is opened for a speed of approximately 55 mph. 


Checkup 


Most carburetor changes in recent years have beén in 

1 rather than in design. 1. 
When gasoline is forced up the nozzle and into the mani- 
fold because of heat when the engine is not running, the 
actionis called 2... 2. 
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CARBURETION: 


Four-barrel and multiple carburetors use 3 __ idle 
systems. 


Float lips are often clipped onto the needle in a float 
system in order that the needle will 4 properly. 

On some carburetor models, the pump stroke is adjusted 
by 5 the 6 a4 


The location of the bowl in relation to the 8 hasa 
decided effect on engine performance and 9 


In all carburetors, some means must be used to allow the 
10 to move independently of the pump. 


In some pumps the plunger is used as a(n) 11 valve. 


For best results, fuel level must be maintained 1/64" to 
1/32" 12 the 13 tip. 


Antipercolator valves are 14 when the throtile is closed 
and 15 _ when the throttle is open. 


Needle and seat assemblies are suppliedin 16 sets 
and should not be 17 . 


Two types of bowl vents are designed, called 18 and 
19 


Most power systems work by 20 . 


The level of gasoline in the center of a(n) 21 bowl 
remains constant regardless of carburetor angle. 


The metering rod ina carburetor is 22 and the amount 
of fuel delivered by the main jet is determined by the 
23 of the rod. 


Most main nozzles extend into the carburetor 24 or 
are surrounded by the 25 _ venturi. 


The advantages of a(n) 26 vent are lost when an opening 
is available to the atmosphere. 


Idle mixture is controlled in most cases by the size of 
the 27 andits 28 29. 


The primary venturi is usually cast as part of the 30 
body. 
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When fiber blocks are installed under carburetors, the; 
actas 31 against 32 . 31. 


The balanced vent compensates to some degree for 7 
33 34 restriction. 33. 
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TOPIC 4-CHOKE SYSTEMS 


° * 1, Automotive Encyclopedia, pp. 22-1 to 22-5. 
Assignment? s 2, Crouse, Automotive Mechanics, pp. 145-49. 
introduction 


A combustible fuel-air mixture richer than that needed for normal operation 
is essential in starting a cold engine. Nearly all carburetors are equipped 
with chokes to reduce the air supply and thus permit the mixture to become 
enriched. The chokes on some carburetors are operated manually, those on 
others by automatic control. The automatic chokes must be kept in good 
working condition and proper adjustment to secure proper mixture for start- 


ing and running. 


One European make of carburetor has no choke, but is equipped with a special 
jet that feeds extra gasoline into the mixture to secure enrichment. This jet, 
called the "starter jet," is sometimes equipped to be controlled manually, and 
sometimes to be controlled automatically. 


Related Information 


Automatic control of chokes is accomplished by eraploying a mechanism that 

is controlled by temperature. When the engine is cold, the choke is closed 

to enrich the fuel-air mixture; as the engine warms up, the choke spens. The 
conventional thermostatic spring and vacuum piston type of automatic choke is 
slowly being replaced by a system utilizing only the thermostatic spring, which 
both opens and closes the choke valve. Since no pistons are used in this new 
system, one of the major problems encountered in servicing the conventional 
type of automatic choke is thus eliminated. 


Fast idle. The fast idle has a function much more important than just keeping 

a cold engine from stalling. This function is to provide the lubrication needed 
to secure efficient engine operation--minimum wear and maximura performance, 
When an engine is left idle for any period of time the oi! drains off the cylinder 
walls and piston rings. If the engine is started and idled slowly, the amount 

of oil thrown off the crankshaft and connecting rods will not be sufficient to oil 
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the cylinder walls adequately to prevent excessive piston ring wear and ring 
blowby. ‘The idie speed showld therefore ke sufficiently great for sufficient 
oti to be thrown onto the cylinder walis to provide the required lubrication and 
ring sealing. The fast idle speed required for this purpose is approximately 
that of the engine wien the car is traveling 25 mph. 


Many arivers pump the accelerator pedal several times before they attempt 
to start the motor. In doing so they cause additional fuel to be thrown into 
the carburetor by the accelerator pump. This fuel is not needed if the engine 
is equipped wita ax automatic control that is working properly. But if the 
control is not working properiy they may get satisfactory starting and then be 
unable to understand why the motor stalls frequently until it is warmed up. 
When a customer reports that the engine in his car starts well, but then stalls 
and must be restarted several times, a mechanic should inquire whether the 
customer pumps the gas pedal before he starts the rnotor. If this is the case, 
the mechanic then has reason to believe that the automatic choke needs to 

be serviced. 
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Fig. 18. A climate control circuit 


Checkup 


Choking devices are used to provide a(n) 1 mixture 
for starting anda somewnat 2  thixturefor 3. 
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Chokes are either 4 or 5 __ in operation. 
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The thermostatic spring depends on engine 6 for 
expansion. 


On the Carter climate control, the spring 7 the choke 
and the 8 _ piston 9 _ the choke. 


Heat is obtained from the exhaust 10 _ to operate 
11 += springs. 


The Sisson choke employs a(n) 12 to close the choke 
and a(n) 13 14 to open it. 


Some choke valves are set off- 15 to allow air 
velocity to open the choke 16 . 


The fast idle is to keep the engine from 17 and to 
lubricate the 18 19 . 


The thermostatic spring is made up of two metals with 
different 20 rates. 


The same result as choking can be achieved by adding 
more 21 _ instead of resiricting the 22 . 
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TOPIC 5—AIR FILTERS AND CLEANERS 


1. Automotive Encyciopedia, pp. 24-1 to 24-3. 


Assignment 2. Crouse, Automotive Mechanics, pp. 132, 334-35. 


Introduction 


The proper functioning of a carburetor requires thai the air cleaner must be 
clean, so that the air intake of the carbureior is sufficient to permit the proper 
fuel mixture. Therefore, when 2 carbureior is serviced, the air filter or 
cieaner should always be examined and cleaned or replaced, depending upon 

its type and its condition. 


The air cleaner on a carburetor acis as the “nosiriis™ of the gasoline engine. 

It filters every bit of air that enters the carburetor, keeping out dusi, lint, 
soot, and other foreign particles. A dirty filter elemeni restricts the flow of 
air to the carburetor and this in turn causes the engine to rum poorly. Further- 
more, restricted air flow into an exiernaliy wenied carburetor causes the air- 
fuel mixture to be even richer, which reduces the engine's efficiency. However, 
a ciean air filter will not reduce engine efficiency because the carburetor has 
been calibrated with the cleaner installed. On all faciory-equipped air cleaner 
installations, the added restriction of the air cleaner is compensated for in the 
carburetor jets so that the maximum performance is mainiained. 


Because the air cleaner works during every mile that a car, truck, or tractor 
is driven, an accumulation of some diri is expecied in normal use and is com- 
pensated for in its design and thai of the carburetor. 


Related Information 


Fuel economy. Air cleaners are designed witk a minimum of air resistance, 
and they can safely. be used on any 2ar for which they are recommended by the 
manufacturer without risk of impairing gasoline economy or engine periorm- 
ance. It is true that removing a resiricted cleaner or a2 portion of it will in- 
crease the mileage, but this increase in mileage is obtained only at 2 sacrifice 
of other performance characteristics, such as acceleration and power, and 
carries with it the danger of increased engine wear. Increasing very low 
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gasoline mileage by removing a part (or all) of the air cleaner is a dangerous 
practice, since it can damage an engine. The same increase in mileage could 
probably be obtained with the air cleaner insialled correctly if the carburetor 
and engine were in good cordition and properly adjusted. The gasoline mile- 
age will be correct for a particular car when the air cleaner specified for that 
carburetor and engine is used. 


If still greater fuel economy is desired, the solution is not to be found in the 
removal of engine safety devices, such as air cleaners. The correct approach 
is to make the necessary adjustment in air-fuel ratio and reduction in the size 
of carburetor jets. This will improve gasoline economy without endangering 
performance of the engine. 


Oil-bath air cleaners. Some impairment of the function of an oil-bath type 

air cleaner can be caused by a too-high oil level. A high oil level in an oil- 
bath air cleaner may be due to servicing with too much oil or to the presence 
of water that could enter when the car is washed. Too high an oil level may 
cause either pull-over or splash-over. Of these two conditions, pull-over is 
probably the most dangerous, since it can result in gumming of the carburetor 
and also pulling of road dirt, mixed with the oil, into the carburetor. Danger 
of pull-over in warm climates can be minimized by the use of SAE 50 oil in 
the oil reservoir. Splash-over results in decreased cleaner efficiency due to 
loss of reservoir oil. 


Air restriction can be caused by an overfilled oil reservoir in oil-bath types of 
cleaners; by a dirty or inadequately cleaned mesh element; by a jarred part in 
the cleaner; or by a dent in the original shape which restricts the passage of 
air. Any air restriction lowers gasoline mileage. 


Oil-weited air cleaners. The filter unit in an oil-wetted type air cleaner that 
is not serviced regularly may dry out. This drying can result in a loosening 

of the accumulated dirt that was origin2lly trapped in the element, which can 

be sucked into the carburetor and engine. 


Air leakage. Any air cleaner that stays unusually clean between servicing times 
should be examined thoroughly for air leakage. Air leakage might occur at the 
air cleaner neck or at the cleaner cover, as a result of a bent or warped con- 
dition, or possibly a broken or dried-up cover gasket. 


Crankcase ventilation air cleaners. The inlet to the crankcase is protected by 
a somewhat smaller, but equally important, air cleaner. Its purpose is to 
remove dirt particles from air entering the crankcase. Crankcase ventilation 
air cleaners are supplied in two general types--oil-wetted mesh and oil bath. 


The location of crankcase ventilation air cleaners varies on different makes of 
vehicles: some are placed on the oii filler tube; some on the tappet cover plate; 
and others on the overhead valve cover plate. 


Service of crankcase breather air cleaners is performed in the same manner 
as service of carburetor air cleaners. The filter mesh (the more common 
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AIR FILTERS AND CLEANERS 


Fig. 19. Crankcase breather type filter 


type) must be washed out in cleaning fluid, dried, and reoiled. In oil-bath 
types, the oil must be renewed and the mesh element washed out. 


Checkup 
The purpose of the air cleaner is to reduce the amount of 
1 and 2. 1. 
G 2. 
The air cleaner also actsas a(n) 3 arrestor. 3. 


On the oil-bath type, the dirt is trapped in the oil because 


ofthe 4 ofthe 5 __fiow. -4, 
5. 
A highly efficient air cleaner isthe 6 element type. 6. 
One of the least efficient types of air cleaner is the 
7 8 type. 7. 
8. 
The oil-bath type cleaner normally uses a(n) SAE __ 9 9. 
oil, but a warm climate calls for SAE 10 . oil. 10. 


Small air cleaners are used on 11 _ ventilation systems. 11. 


As muchas 12 _ of air passes through an air cleaner 12. 
every thousand miles. 
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TOPIC 6—SUPERCHARGERS 


Assignment 


Automotive Encyclopedia, pp. 9-4 and 26-6 to 26-9. 


Introduction 


superchargers are not used to any great extent on American passenger cars. 
There are several reasons for this, mainly the high initial purchase cost and 
the inefficiency with which they operate at low speeds. They are, however, 
used on some cars, and this makes it necessary for a mechanic to understand 
how superchargers function and to learn how to service them. 


Checkup 
‘Superchargers increase overall 1. 1. 


Rootes-type blowers runat 2 to 3 _ times engine 2 
speed. 3. 
4 


On a diesel engine only 4 __ is blown into the cylinders. 


The increase in horsepower of a supercharged engine is 
not proportional to the 5 consumed. 


The turbo-charger has the advantage of using 6 7 
for its source of power. 


notfor 9 speed driving. 


5 
6 
7 
The supercharger is needed for 8 _ speed driving but 8. 
9 
0 
1 


Superchargers are used extensively on 10 cars, and 10. 
to a limited extent on 11 cars and trucks. 1 


There are two general types of superchargers: the 
12 type and the 13_ type. 12. 
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A centrifugal type supercharger can easily attain a 
speed of 14 . 


Superchargers can be installed either between the 15 


and the 16  oratthe 17 18__ of the carburetor. 


14, 


15. 
16, 
17%. 
18. 
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AND MANIFOLDS 


TOPIC 1—CRANKCASE SMOG DEVICES 


a | CRANKCASE VENTS 


1, Crouse, Automotive Mechanics, pp. 185-86. 
2, Handbook for Installation and Inspection Stations: 
Motor Vehicle Pollution Control (Crankense Devices), 


California Highway Patrol, pp. 1-36. 


Assignment 


introduction 


Crankcase smog devices have been used on commercial and military vehicles 

for 25 years or more. Also, enclosed engines, such as those used for bus 

air conditioning as early as 1940, are installed in baggage compartments; and 

the crankcases of these engines are ventilated through crankcase smog control 
devices to prevent objectional odors from seeping into the passenger compart- 
ments and to remove water vapors from cold-running engines, 


All new cars sold in California must be equipped with crankcase smog control 
devices, In addition, California law makes it mandatory that such devices be 
installed on other American-made cars manufactured since 1955 and which 
are registered in 2reas organized as pollution control districts, This extended 
use of crankcase smog control devices has presented many new problems and 
it is increasingly important for every mechanic to know how these devices 
function, how to install and service them, and how they relate to other engine 
units. 


Related Information 


Crankcase smog control systems are actually closed crankcase ventilation sys- 
tems. In these systems the road draft tube on the crankcase is sealed shut or 
eliminated, and a tube is installed through which the gas vapors are drawn 

from the crankcase into the intake manifold, either directly or indirectly 

through the carburetor or air cleaner. From the intake manifold, the vapors 

go into the cylinders, where they are burned and many of the objectionable 
hydrocarbons thus eliminated. These closed crankcase systems are called 
"smog control devices," for their function is to reduce smog-producing elements. 


Types of devices. The type of device connected below the carburetor has a 
spring-loaded valve with a metered hole that controls the air flow. When the 
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vacuum is high (idling), the valve is seated, allowing air to enter through the i i 
metered hole oniy; but as engine speed increases, the valve is lifted off its 3 
seat and air passes around the valve as well as through the metered hole. 


Another type is conne~ted to both the intake manifold and the air cleaner through 
a diaphragm valve. At idle and low engine speed, the air passes through the 
valve body by means of a small tube connected below the c *buretor. At speeds 
above idle, the valve is opened, and air flows through to the air cleaner. 


The simplest type of all consists of a hose leading from the crankcase to the 
clean air side of the air cleaner, thus avoiding clogging the air cleaner. This 
is quite similar to devices sold to take care of excessive blowby of fumes 
caused by worn or stuck rings. Neither of these devices operates through a 
valve. 


Deposits. All the. smog ccntrol devices have one fault in common, though 
each may have different effects on engine operation: crankcase vapors contain 
fumes that leave deposits along paths they travel and therefore carbon accu- 
mulationoccursinsidethe hoses, valves, connections, and tubes. As this 
accumulation duilds, the efficiency is reduced, and since the devices are 
calibrated to work with the carburetor, the function of the carburetor is 
disturbed to a point where rough engine :diing, misfiring, loss of power at all 
speeds, or blowing of oil from the breather cap and seals results. 


If the devices are connected through the air filter, the vapor from the crankcase 
will soon clog the carburetor air cleaner filter element. If the devices are ae 
connected to the carburetor below the air cleaner, the vapor will be pulled Li 
directiy through the carburetor throat, Clogging of the air filter is thus 

avoided, but "dirty" air is drawn through the air bleeds 22d clogs them. 
Detergents and other cleaning agents in most modern gasolines keep fuel passages 
relatively clean, but there is no means of preventing buildup in the air bleeds, 
which can have a detrimental effect on gasoline economy. For example, ina 
0.010-inch air bleed hole with a 0.C02-inch deposit, the air flow will be reduced 
to less than half. The carburetor must be cleaned frequently to keep the air 
bleeds open. 


Failure of a smog contro! device to function has the same effect as a plugged 
road draft tube--excessive crankcase pressures are built up and oil is thrown 
out the breather cap, past the rear main seal, and through any other openings. 
Care must therefore be taken to make sure that smog control devices are ex- 
amined at regular intervals and given the service required. Factory recom- 
mendations shculd be followed in servicing those on new engines; those on older 
engines --especially those wit’ excessive blowby--should be serviced at rela- 
tively short intervals. Cars used for slow or intermittent driving tend to 
accumulate more engine carbon than those driven at high speed for prolonged 
periods. The smog coutrol devices on cars that are used for slow or inter- 
mittent driving will therefore plug up faster than those on cars driven fast for 
prolonged periods and must therefore be serviced at shorter intervals. The 
intervals may vary from 6,000 to 12,000 miles, with servicing of the devices 
ranging from cleaning to complete replacement. 
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Checkup 


Crankcase ventilating systems are designed to remove 
1 and 2 _ vapors. 


Positive crankcase ventilation has been in use for 
more than 3 , 


The worst problem of smog control devices is 4 
accumulation and 5, 


Crankcase vapors can be drawn into*he engine 6 

or 7? _ the carburetoror 8 ways. 

Stopped-up smog control devices can cause 9 _ tobe 
thrown out of the 10 cap because of excessive 
crankcase 11 , 

In one type of valve, air goes through the cencer of the 
valve at 12 speeds and around and through the valve 
at 13 ‘speeds, 


An air bleed can be restricted more than 14 by 
15 deposits. ~ 


Engine damage can result from a(n) 16 or inoperative 
crankcase ventilation system. 


A license to operate an official smog control device 
installation and inspection station will be issued only to 
stations meeting 17 18, 


Many crankcase devices designed to control blowby gases 
have been certified by the Motor Vehicle 19 20 
21. 


One of the basic characteristics of the tube-to-air 
cleaner type device is that it tends to 22 the air- 
fuel mixture, 


Combination systems that use a fixed orifice to control 
the flow to the intake manifold can provide 23 
emission control under 24 engine speeds. 


In order for the road draft tube to work effectively, the 
vehicle must be traveling at a speed of 25 _ or better. 


Any indication of a faulty engine, or an engine that tends 
to run rough, should be called to the attention of the car 
owner 26 a smog control device is installed. 


19. 
21, 


25. 


26. 
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TOPIC 2—-ENGINE MANIFSLSS 


i, Automotive Nacyciopedia, pp. 23-1 to 23-S. 


Assignmen: 2. Trouse, Automotive Mechanics, pp. 90, 145-52. 


we rtts HO gin 


Introduction 


The intake manifoid conducts the air-fuel mixture from the carburetor to the 
cylinders, and the exhaust manifold, usually made of a gray cast iron alloy. 
conducts the burned gases from the cylinders to the exhaust pipe. The exhaust 
manifoid is internaliy streamlined tc prevent the build-up of back pressure, 

for such pressure impeirs cylinder scavenging. The exhaust manifoid must 

be large enough ic permit rapid expansion of the gases discharged into it from 
the cylinder and tc permit rapid discharge of the gases into the exhaust pipe 
before excessive heat or pressure can build, This is also one of the provisions 
made to secure guiect motor operation. 


The manifolds seldon. :ause trouble, but the mechanic should know why they 
are designed as they are and tbe prepsred to identify and correct any conditions 
that may cause them to function improperiy. 


Checkup 


Because of 1 temperatures and 2 from the 
iz 


3 
exhaust, the manifold heat valve shaft is mounted on 2. 
3 steel bushings. 3 


Intake manifoids serving dual carburetors are designed 


so a(n} 4 number of cylinders is supplied by eacik 4, 
carburetor 5 , as required by the firing order. 5. 
it is important that a minimum of heat reaches the car- 6. 
buretor to avoid 6 7 and 8&6. 7. 

8. 
A groove is cutinthe 9 of the carburetor where it 9. 


is 10 tothe manifold to equalize 11 in sections of 10. 
the 12° manifold. 11, 
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The usual arrangement of manifold parts isto“ 32 ig. 
as many as possible, 


One of the important factors affecting districution is 
4 


that the heavy particles ofthe 14 o have preaier 14, 
1§ than the lighter particles. is, 
16, 
he difficulty in designing intake manifcids is ta provide 
each cylinder with the same i7 and 18 of feel. i7, s 
18. 
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FOPRIC I—NATURE OF ELECTRICITY 


1. Automotive Encyclopedia, pp. 30-1 to 30-5. 
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Pn cee s 2, Fundamentals of Electricity and Magnetism (Sec- 
oe : tion A, Delco~Remy Training Chart Manual), 
€ pp. 1-5 and 22-23. 
introduction 


The basic principles of magnetism, electricity, and electronics must be under- 
stoed before anyone can understand the functioning of automotive electrical 

} equipment and systems. The increased uge of a-c generators (alternators) 
and various transistorized units in the d-c systems--with every promise of 
many further developments aiong the same lines--makes it apparent that a 
mechanic must not only know electricai circuits, but that he must be con- 
tinually studying to learn about the new improvements introduced and how 
they are serviced. 


The molecular structure of matter, the n akeup of atoms, the phenomena of 
megnetism, and the movement of electrons through solids are all subjects 
directly related to the study of harnessing electricity for useful work. In this 
study, the electron theory is of prime importance. The movement of electrons 
makes current flow possible, and current flow is electricity in motion--elec- 
tricity at werk. Electron flow is from negative to positive, which is directly 
opposite ic an idea arbitrarily adopted over a century ago, called the current 
thecry, which held that current flow was from positive to negative. Electric 
current is electron flow, free electrons moving along a given path, always 
from a negative source to a positive terminal. 


Checkup 

The accepted theory is that electricity is aflow of 1_. 1. 

Electric current is causea by the 2 _ of electrons from 2. 

one 3 to 4 . 3. 
4 
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BASIC ELECTRICITY. 


Similarly electrified bodies 5 each other, while 
oppositely electrified bodies 6 _ each other. 


Ohms law is expressed by the formula 7 over 8 
One ohm is the amount of _9 needed to limit the cur- 
rent rate to one 10 whenapressure of one i1 is 
applied. 

Two basic circuits are the 12 andthe 13 


For electricity to flow, a circuit must be 14 . 


A good conductor is a material containing a substantial 
number of 15 electrons. 


To create a flow of electrons through a circuit, it is 
necessary to have an electrical 16 . 


The unit used to measure electrical poweristhe 17 . 


in a series circuit the total resistance is the 18 of 
the 19 resistances. 


The decrease in voltage as current passes through a 
resistor is known as the 20 4 


Visualizing the existence of open spaces in 211 materials 
helps in understanding 22 flew in seemingly 23 
material. 


The electrical unit for measuring work is called the 
24... 
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17. 


19. 


20. 


23. 


24. 
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TOPIC 2—MAGNETS AND MAGNETISM 


: 1. Automotive Encyciopedia, pp. 30-5 to 30-716. 
Assignment : 2. Fundamentals cf Eleciricity and etism, (Sec- 
: tion A Deico-Remy Training Chart Manual), pp. 6-21. 
Introduction 


Magnetism is used to operate many electrical units of an anitomobile. Charging 
circuits, ignition components, and starting motors all work on magnetic prin- 
ciples. The mechanic who undersiands these principles and knows how to em- 
ploy them has little trouble in locating improper functioning in any of these units 
or in servicing them. 


When studying this subjeci it will be found that reference is made to both the 
right and left hand rule of determining the direciion of current flow. To avoid 
confusion between these two rules, it should be kepi in mind thai the right hand 
rule is based on the current theory; thatis, that curreni iravels from positive 
to negative. The ieft hand rule is based on the electron theory; that is, elec- 
trons travel from negative to positive (see Topic D-1). Both rales will provide 
the same answer if properly applied. Some authors use the word current to 
mean eiectron flow; however, whenever the word current is used. it is usually 
referring to the current theory. Electron flow is usually described as such. 


Checkup 
Like poles 1  andunlike voles 2 each other. 


i) 


soft iron leses nearly all ofits 3 4 when 
it is removed from the magnetic 5. 


There is always a magnetic ;field around a conductor 
earrying anelectric 6 . 


Tne right hand rule is used with the 7 theory, and 
the left hand rule is used with the $8 _ theory. 


————< 
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The right hand ruie is used to determine the 9 of 


coils. 
A solenoid isan 10 core magnet. 


The strength of a magnetic field surrounding a wire is 
indirect 11 tothe number of 12 and ithe strength 
ofthe 13 . 


The strengih of a magnet is often discussed in terms 
of 14 turns. 


The kind of iron used in the core of electromagnets 
and the 13 _ of lines of force creaied have 2 pronounced 
effect on the total 16 17% obtained. 


When the only function of a solenoid is the closing of 
switch controls, itis called a(n) 18 switch. 


The force of attraction of 2 magnet is inversely propor- 
tional tothe 19 ofthe 20 fromthe magnet. 


11. 
12. 
13. 


14. 
15. 
16. 
17, 
18. 


19. 
20. 
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TOPIC 3—CIRCUITS, SYMBOLS, AND CONDUCTORS 


1. Automotive Encyclopedia, pp. 36-4 to 36-10 and 
36-25. 


Assignment : 2. Fundamentals of Electricity and Magnetism (Sec- 
A tion A, Delco~Remy Training Chart Manual), p. 22. 
introduction 


The mechanic must be qualified to replace original wiring or to install new 
wiring for added accessories. In many instances to do the work he must 

read the manufacturer's drawing or blueprint, a skill that requires interpre- 
tation of the symbols used and knowledge of electrical circuits and conductors. 


Checkup 
Acircuitis a(n) 1 pathforthe 2 _ of electricity. 
If the wire is too small in diameter, the resistance will 


be too 3. for proper operation of the particular a 
electrical unit. 


Circuit 4 and fuses protect the circuit from _5 _in 
easesof 6 and 7 . 


High tension cable should be designed to withstand the 
effectsof 8 , 9 , 10 , 11 , #12 =, and 


2+ 8g 0g A: Be tTot es es 
13. 9. 
: 10. 
7 11. 
12. 


A circuit which offers only one path for electricity to 13. 
follow is called a(n) 14 id. 14, 


A circuit which offers more than one path for electricity 
to follow is considered a(n) 16 173 16. 
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BASIC ELECTRICITY _______ 


A circuit that comprises both single and multiple paths 


for current flow is calleda 18 - 19 20. ., 18, 
19. 
20, 

Resistor ignition cable is made up of 21 and 22 21. 

thread, treated with 23 . 22. ase 
23. 


When a five-foot piece of 14-gauge wire, carrying a 
75 cp lamp load, is lengthened to 15 feet, the circular 
mil area of the new conductor needs to be more than 
24 the original. 24, 
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unit E22 | BATTERIES 


TOPIC 1—BATTERY 


Assignment 


introduction 


CONSTRUCTION 


1, Automotive Encyclopedia, pp. 36-13 to 36-16. 

2, Crouse, Automotive Mechanics, pp. 200-04. 

3, Storage Batteries (Section B, Delco-Remy Training 
Chart Manual), pp. 1-7. 


One main function of the battery is to supply current for the operation of the 
starter and the ignition system to get the engine running. The resulting loss 
of charge is compensated for by the generator, which recharges the battery 
during engine operation. Another function of the battery is to supply current 
to the other electrical circuits during the periods when the generator is not 
charging. To understand why the battery functions as it does, the mechanic 
must be familiar with its construction. 


Checkup 


Wooden sheets, 1 


in batteries. 


8 incolor. 
a 11 ceolor. 


12 and 13 


2 matted into sheets, and A: 
porous 3 _ sheets are used as separator material 2. 
3. 
Negative plate groups normally contain 4 more 4, 
5 thanthe corresponding 6 _— groups. 5. 
6. 
Charged negative plates contain 7 lead which is 7. 
8. 
Charged positive plates contain 9 10 , which has 9. 
10, 
11, 

The electrolyte for lead acid batteries is made up of 
. 12, 
13, 
14, 
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Cells are connected in 15 to obtain the battery 15, 


16 desired. 16, 
The basic reason for adopting 12-voit electrical systems 
for passenger cars was to improve 17 performance 17, 
and provide greater 18 19 on high-compression 18, 
eight-cylinder engines. 19, 
The lead acid storage battery is a(n) 20 device for 20, 
converting 21 energyto 22 energy. 21, 
22, 
Battery cases are usually made of hard 23 or 23, 
24 composition, 24, 
The greater the number of plates, or plate 25 , 25, 
the greater the 26 of the cell. 26, 
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TOPIC 2—PRINCIPLES OF BATTERY OPERATION 


i. Automotive Encyclopedia, pp. 36-16 to 36-19. 
2. Crouse, Automotive Mechanics, p. 204, 


Assignment 3. Storage Batteries (Section B, Delco-Remy Training 
Chart Manual), pp. 8-13. 
introduction 


Once the apprentice mechanic has studied the various components of a battery, 
he should learn the function of each component and how it contributes to the 
function of the battery as a whole. 


Checkup ; 
Cell voltage depends primarily uponthe 1 between Ls 
plate 2 ., 2. 


While a battery is discharging, the 3 acid is used 
up and replaced by 4 . 


3 

4 

The sulfate radical 5 withthe lead at both 6 D. 
to formlead 7 , 6 
7 

8 


Water in the battery is used up when 8 _ occurs. 


A fully charged battery is not likely to freeze because 


the amount of 9 _ in the electrolyte is at a minimum. 9. 
Charging drives the 10 outofthe 11 . 10. 

ig 
After the battery is quick-charged, the 12 13 12, 
reading may be erroneously low because of the 14 13. 
in the electrolyte. 14, 
The percent of sulfuric acid remaining inthe 15 15. 
determines approximately how much 16 is available. 16, 
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BATTERIES 


To compensate for the effect of temperature on a specific 
gravity reading, 17 gravity points must be 18 to 
the gravity reading for every 19 of electrolyte tem- 
perature above 20 F, 


Separators are damaged by 21 , 


Any 22 _ in the water detrimentally affect the life 
and performance of a battery. 
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19, 
20, 
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22, 


TOPIC 3—BATTERY SERVICE 


1. Automotive Encyclopedia, pp. 36-19 to 36-26, 
2. Crouse, Automotive Mechanics, pp. 356-62. 
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Ape soment 3. Storage Batter.3s Section B, Delco-Remy Training 
Chart Manual), pp. 14-20, 
Introd ction 


After the mechanic learns how a battery is made and how it functions, his next 
step is to learn how to determine its condition, and service it when required. 
The exterior condition of a battery can be checked by visual inspection, but 

the interior condition can be checked only by the use of proper testing equipment. 


Checkuz 

The usual methods used in converting alternating to 1, 

direct current are 1 - 2 , 3 4 rectifiers, 2. 

and 5 - 6 rectifiers. 3, 
4, 
D. 
6. 

High charging rates can be used, providing the temperature 

of the electrolyte does nt exceed 7  F and charging Te 

does not cause excessive 8 and loss of electrolyte, 8. 

Behavior during charge can indicate many important 

9 of a storage battery. 9, 
Batteries are tested to determine the 10 condition of 10, 
the electrolyte andthe 11 , or ability to deliver 12 . 11, 
12, 

The light load test, claimed to be simpler and more 

conclusive than the hydrometer test, is accomplished 

With a(n) 13 . 13, 
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When water is added, the battery should be operatea for 
a sufficient time to thoroughly 14 the water with the 14, 
electrolyte 15 a sample is taken with a hydrometer. 15, 


The voltage regulator protects the battery from serious 
overcharging and 16 ., 16, 


Any condition in a battery which affects its voltage will 
cause a serious deviation from normal 17 17. 
characteristics. 


Some batteries used in hot climates have a specific 


gravity of 18 when fully charged. 18, 
It is always advisable to use 19 or other water that is 19, 
relatively free from 20 when filling a battery. 20. 
Battery 21 and terminals should be tested for 21, 
voltage 22, 22. 
The gases that form in the battery during charging 
are very 23 . 23, 
With a high rate charger, batteries can be charged 
in approximately 24 ., 24, 
The electrical potential of a battery while idle is 
commonly called the 25 26 ~=6voltage. 25. 
26, 
A battery subjected to severe 27 will soon be ruined. 27, 
Visual inspection of the battery will disclose 28 28, 


damage to the case or cell covers, 


Sulfuric acid is very 29 and will destro, most things 29, 
with which it comes in contact. 


The basic instruments required for battery testing are 30, 
the 30 , 31 , and 32 ., 31. 
32, 


Specific gravity readings should be used cautiously 
unless the 33 fully-charged specific gravity of the 33, 
battery is known. 


During battery quick-charging the 34 ofthe electrolyte 34, 
should be checked and the charging stopped if the 
electrolyte becomes 35 . 35. 


Acid must always be poured 36 __ into the battery water, 36, 


} i Insufficient watering can cause permanent changes in 
= battery 37 . 37. 
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———-BATTERY SERVICE 


( When more complete battery testing is contemplated, 


the 38 rate 39 tester may be added, 38, 
39, 

Continued operation in either hot or cold climates 

usually requires a taiiored adjustment ofthe 40 . 40. 
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TOPIC 1—-LIGHTING SYSTEM DEVELOPMENT 


Assignment Optics and Wheels, General Motors, pp. 3-31. 


introduction 


The science of optics, which deals with the nature and properties of light, has 
made a great contribution to the continuous development of the automobile, 
making it not only more dependable,but safer. A study of the developments 

in optics and light will show how this knowledge has been applied to the night- 
driving problem. The modern headlight system was developed cooperatively 
by the automotive industry, lamp manufacturers, safety groups, and state 
motor vehicle agencies. 


Checkup 
Until recent times the source of all light, other than that 
from the sun, was 1. ly 


Since 1929 all bulbs have been made so accurately that 
the 2 _ is at the focus when the bulb is put into the 2. 


socket. 


The intensity of light varies 3 withthe 4 _ of 3. 

the distance. 4, 

A triangular- shaped wedge of glass is called a(n) 5 . 5. 
Flutes and prisms are used to 6 __ the light beam. 6. 
Only a portion of the night-lighting problem can be 

solved by 7 _ on the car. Te 

Tail lights have a section that will 8 _ the light from 8. 
the 9 of an overtaking car. 9. 
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AUTOMOTIVE LIGHTING SYSTEMS 


The sealed reflector maintains lighting 10 as the 
car grows older. 


The first horseless carriage either had no light. at 
all or adapted 11 12 from horse~drawn 
carriages, 


The standard of measurement for light is the 13 


Fog droplets act as many-sided 14 which reflect 
the light back in 15 _ direction. 


The first filaments used in electric lights were 16 
and easily broken, making them 17 for automotive 
use. 


Acetylene was easily 18 for vehicle 19 . 


One of the first laws of light is that it travels in a(n) 
20 21. 


Ref:ectors can increase the light from a low candle- 
power filament by as muchas 22 _ times. 


The starter requires a battery and generator, thus 
making the 23 24 system possible. 
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10. 


11. 
12. 


13. 


14, 
15. 


16, 
17%, 


18. 
19, 
20. 
21. 


22. 


23. 
24, 


a 


TOPIC 2—ALIGNMENT AND TROUBLESHOOTING 


Assignment 


Automotive Encyclopedia. pp. 36-1 to 36-6. 


introduciion 


No matter how well the mechanic has mastered the theory of automotive light- 
ing and individual lighting systems, the real test of his knowledge will be in 
his ability to locate and correct any electrical difficulties that he encounters 
in those lighting systems, 


a, Checkup 

A circuit breaker is designed to 1 and 2 a 1. 
circuit when a short circuit occurs. 2. 
Light 3 are used to reduce voltage loss. 3. 
The second wire" is the 4 __ of the car body and 4, 

5 * 54 
Sealed beam head lamps do not need to be_ 6 =. 6. 
A voltage drop test made between the 7 and each 7. 
individual lamp will pinpoint excessive $8. 8. 


Short life or frequent burning out of headlamps results 


from excessive 9. 9. 
Voltage loss (or drop) can be minimized by using a 10. 
wire of sufficient 10 tocarry the current 11 . il. 

The wiring in lighting circuits should be inspected 
periodically for 12 and _13_ connections, and 12. 
i4 insulation. 13. 
14. 
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: AUTOMOTIVE LIGHTING SYSTEMS 


Dim lights in older cars are often traced to poor 
connections to the 15 or 16 ., 15, 
16, 


Draw a simple automobile wiring system, naming various lights and switches, 
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TOPIC 3-—-LEGAL REQUIREMENTS FOR LIGHTING 


= Assignment Vehicle Code, State of California, 1965, pp. 294-318. 


eueune 


introduction 


The mechanic must be prepared to maintain and repair original lighting equip- 
ment and to install new lighting equipment on vehicles if necessary. He also 
must know the legal requirements pertaining to ‘ighting for motor vehicles. 
These requirements are not the same for every state, but at present an elec- 
trical lighting code f-~ motor~driven vehicles that operate on the highways 

) Ay. is being developed that will be recommended for adoption as a nationwide 

‘ code. 


Checkup 


Headlights are required to be on when there is not suf- 
ficient light to render clearly discernible any person 
or vehicle ata distance of 1. 1s 


No spotlight shall be equipped with any lamp source 
exceeding 2 watts. 3. . 


Fog lamps should be mounted at a height of not less than 
3 normore than 4 _ from the road. 


tail lamps capable of exhibiting 6 light plainly 


3 
4 
Every vehicle shall be equipped with 5 or more 5. 
6 
visible at a distance of 7 to the rear. 7 


During darkness, every motor vehicle other than a(n) 


8 _ shall be equipped with atleast 9 lighted head- 8. 
lamps with at least one on each side of the 10 _ of the 9. 
vehicle. 10. 


The stop lamp on every new vehicle must be visible 
from a distance of 11 to the rear both during normal 11. 
: 12 and at night. 12. 


69 


eet’ 


AUTOMOTIVE LIGHTING SYSTEMS 


Flashing lights are permitted on vehicles for indicating 

aleft or right 13, as warning lights on certain 

disabled or parked vehicles, and for use on authorized 
14 + vehicles. 


No vehicle shall be equipped with any lights not 15 
or 16 _ by the code. 


Whenever any motor vehicle is parked or standing upon 


a highway, any headlamp that is lighted shall be 17 
or on the lower 18. . 


70 


unit CS | IGNITION SYSTEM 


TOPIC 1—CONSTRUCTION AND OPERATION 


1-10. 


eeacenbeecanssnenaansun 
oo 
. 


1, Automotive Encyclopedia, pp. 35-1 to 35-9. 
2. Better Ignition, Delco-Remy Service Manual, pp. 


Assigament Crouse, Automotive Mechanics, pp. 233-36 and 
239-44, 
4, The Ignition Circuit (Section D, Delco-Remy Train- 
ing Chart Manual), pp. 1-7 and 10-16, 
Introduction 


The ignition system is the most vital of the automotive electrical systems. 


It 


is the only system that operates continuously while the engine is running and 
is mechanically controlled. This system must be capable of a high degree of 


proficiency in spark quality and synchronization. 


Checkup 


The ignition circuit has the job of producing and 
delivering 1 2 3 to each spark plug in 
turn at correctly 4 intervals. 


The current of the vibrating coil flowing through the 
5 winding creates a magnetic field, which attracts 
the 6 carrying one of the sets of contact 7 . 


Full vacuum control is possible because the speed of the 
8 through the carburetor air horn is directly related 
toengine 9 , 


The condenser is made up of twothin 10 _ plates 
separated by a(n) 11 , 


Coil characteristics must be balanced with 12 - 13 
of time, so that at top engine speed the ignition coil will 
still build up sufficiently for good 14 ., 
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THE IGNITION SYSTEM 


A coil is supplied with 6 or 12 volts and produces a 
voltage 15 to 16 times greater. 


"Build-up" on positive points happens when the 17 
builds up too fast inthe 18 coil due to coil design 
or circuit 19 . 


The highest voltage requirements exist at 20 engine 
speed with very 21 acceleration. 


The condenser is connected directly across the distributor 
22 23, 


The ignition coilhas 24 circuits in it. 


One of the distributor functions is to 25 and 26 the 
circuit between the 27 andthe ignition 28 . 


Negative voltage at the center electrode results in 
29 and more consistent sparking voltage than is 
obtained when the center electrode is 30 . 


Engine speed, compression, carburetor mixture ratios, 
spark plug temperature, and widtii and shape of plug 
gap all affect the 31 required to produce the spark. 


Resistors are bypassed while the engine is being 
cranked to compensate for 32 33 


Resistors are built into rotors to suppress high 
frequency 34 inthe 35 circuit. 


The purpc. ¢ of the ignition condenser is to reduce 36 
at the 37 38 


The difference in voltage on the two sides of the condenser 
dielectric creates the 39 action which brings the 
voltage and current to a(n) 40 _— stop. 


With special cam and breaker lever combinations, it is 
possible to obtain 41 to 42 usable cam angle on 
an 8-cylinder distributor, 


Too close a contact point opening results in a slow 
rate of 43... 


In an 8-cylinder engine, 12,000 sparks are produced every 


mile trave.ed; at 90 mph, the ignition is delivering 
these surges at the rate of 44 per second. 
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15. 
16, 
17. 
18, 
19, 


20. 
21, 


22, 
23, 
24, 


25. 
26. 
27, 
28, 


29, 
30, 


31, 


32, 
33. 


34, 
35. 
36. 
37, 
38, 


39, 
40, 


41, 
42, 


43, 


44, 


CONSTRUCTION AND OPERATION 


The voltage usually needed to establish spark across the 
spark plug gap is from 45 to 46 , 


Spark is advanced to allow for the 47 time of the 
fuel mixture. 


The vacuum advance supplies the additional spark 
advance needed to compensate for slower-burning 48 
mixtures at part-throttle operation. 


The quick collapse of the magnetic field induces as much 
as 49 inthe primary coiland 50 _ in the secondary 


coil, 


45, 
46. 
47, 


48, 


49, 
50. 
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TOPIC 2—TRANSISTORIZED SYSTEM 


1, Crouse, Automotive Mechanics, pp. 234-37. 


Assignment « 2. Introduction to Transistor Operation and Applications 
: (Section W, Delco-Remy Training Chart Manual, 
- Charts 1-6. 
Introduction 


Transistorized ignition systems are arousing considerable interest, and they 

are being used more widely as time goesby. A number of manufacturers have - 
developed a variety of complete systems and conversion kits. Some of the 

major car manufacturers are offering transistorized ignition systems as extra 

cost options. As the cost of these systems is brought down and the components 

are improved, transistorized systems will probably become standard equip- 

ment on most passenger cars. 


Related information 


Conventional ignition systems require frequent adjustment and repair, partic-~ 
ularly at the weakest link--the contact points, High-compression engines 
require a high ignition output, hence the change from the 6-volt to the 12-volt 
system. One reason this change in voltage was necessary was that the current- 
carrying capacity of ignition points is limited to approximately 3 to 5 amperes. 
Since the current could not be increased, it was necessary to increase the 
voltage, 


The industry as a whole was rather reluctant to change. The main advantage 
of a 12-volt system is in ignition and engine starting, but the disadvantages 
are many: shorter lamp bulb life, higher rate of battery self-discharge, 
insulation problems due to higher voltages, and the like. If transistorized 
systems had been introduced earlier, probably the 6-volt system would not 
have been abandoned, because the transistorized system is designed primarily 
to increase the life of contact points or eliminate them entirely. 


Conversion kit systems. The change to a transistorized system is made in rs 
several ways. The simplest and least costly way is to use conversion kits now ({ } 
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TRANSISTORIZED SYSTEMS 


on the market. The ignition points are retained, but the condenser is removed. 
The contact points are used as a trigger to open and close the transistor 
primary circuit, which operates the secondary circuit. Some coils operate 
with currents as high as 15 amperes. 


In transistorized systems, the points carry approximately 1/10 of the 3- or 
4-ampere current of a conventional system. This reduction in amperage gives 
the points greater life and reliability. 


An additional advantage of this type of transistorized system is that voltage 
output is not greatly affected by dwell time. However, this does not eliminate 
point problems due to fiber block wear and cam lobe wear, which can change 
overall timing and vary cylinder-to-cylinder firing. 


Magnetic control systems. A second type of transistorized system is magnet- 
ically controlled. One method uses a distributor much like the standard 
distributor except that the points are replaced by a magnetic pulse generator. 
The pulse generator is similar to a low-voltage magneto, the pulses being 

used to trigger the transistor primary circuit with the help of an amplifier unit. 


One manufacturer supplies a magnetic pulse generator mounted on an adapter 
plate to replace the points and condenser. A pulse amplifier transistor and 
other electronic components are mounted on a printed circuit and sealed. 


Capacitor discharge systems. A third type of transistorized system, the 
capacitor discharge system, has conventional breaker points which are used 
to trigger the transistors. A means is provided to charge the capacitor, and 
the capacitor can be discharged either directly to the spark plugs or to the 
primary circuit of the coil, This system is a bit more complicated and more 
costly than the other transistorized systems, and at the present time is used 
primarily for experimentation. 


Detailed information on each type of system is available from the manufacturers. 


Service data manuals carry service information on the units in most common 
use. 


Checkup 


The primary purpose of transistorized systems is to 
improve point 1 or 2_ points entirely. 


1 
2 
Contac: point current-carrying ability is limitedto 3 3. 
to 4 amperes. 4 


Transistorized systems using contact points are still 
subject to problems due to fiber block and cam lobe 5. 


5 
Transistors are 6 devices which act as electrical 6 
Te ig 

8 
9 


The small current in the emitter- 8 circuit controls 
a much larger current in the emitter- 9 circuit. 
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THE IGNITION SYSTEM 


The emitter- 10 circuit is used in place of a set of 
11 i’ aoe 


The emitter- 13 circuit can be controlled by 14 
or 15 means, 


Resistors are placed on the 16 _ of ignition units so 
that heat can be 17 more readily. 


The transistor is turned 18 with the ignition switch 
and 19 by the voltage generated by the magnetic pulse, 


Since the transistor is capable of carrying more current 
than the contact points, more 20 voltage is available 
at 21 engine speeds, 


With a transistor ignition system, the points carry 
22 of the current of those in a conventional ignition 
system, 


76 


10. 
11, 
12, 
13, 
14, 
15, 
16, 
17, 


18, 
19, 


20, 
21, 


22, 


TOPIC 3—MAINTENANCE AND TESTING 


1, Automotive Encyclopedia, pp. 35-31 to 35-32, 
2. Better Ignition, Delco-Remy Service Manual, pp. 


3. Crouse, Automotive Mechanics, pp. 384-89. 


Assignment 4, The Ignition System (Section D, Delco-Remy Train- 
ing Chart Manual), pp. 8, 9, and 20-23. 
5. Introduction to Transistor Operation and Appiication 
(Section W, Delco-Remy Training Chart Manual), 
Charts 7-10. 
introduction 


The ignition system must be tested regularly because of its intricate mechanical 
operation. Regular, methodical inspections by the mechanic will ensure better, 
more reliable performance of the vehicle and, ir the end, will save the car 
owner time and money. 


Checkup 


All the wiring switches and connections should be 1 
inspected and checked for 2 or 3 _ connections. 


A low~capacity condenser can cause 4 _ starting. 
Clogged engine breather pipes and piston blowby create 


vrankcase 5 which may force 6 __ up into the 5. 
distributor. 6 


Misfiring will occur when the voltage required to fire a 
plug 7 the voltage available from the 8 O.-% 


As high asa 10 leakage can occur outside a spark 1 
plug under adverse conditions if the plug is left il. 1 
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i Contact point work is simplified by a one-piece 12 of 12, 
the circuit breaker level and 13 support. 13, 
l Emery cloth must 14 be usedto clean 15 _ points. 14, 
15. 
| A good condenser tester should be able to test the 16, 
condenser for 16 or 17 andtomeasurethe 18 17. 
and 19 of the insulation. 18. 

19, 


Contact points which have been used often will make 
contact over aneven 20 area than can be expected 20, 
with new points, 
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EB Na th me ot CoE not eee eT 
ENE A Aare AT OR wm ny gh chee 


If points need cleaning or replacement, the distributor 


should be 21 , 21. 
Ignition coil primary windings can be checked by 
connecting a(n) 22 across the two ignition coil 22, 
23 terminals. 23, 
Used points are best checked with a dial indicator or 
24 meter. 24, 
A cam lubricator impregnated with a(n) 25 26 25. 
lengthens the life of cams and rubbing blocks. 26, 
E If worn, distributor housing bushings will allow { 
q excessive side 27 and 28 , 27. 
oe | 28. 
E | Low point pressure will cause the contact points to 
| 29 and 30. 29, 
30, 
, 4 | Increasing the cam angle decreases the 31 32 31, 
ae | opening, 32, 
2 | The operation of the centrifugal advance mechanism can 
_—. | be checked through the full distributor speed range on 
ae a(n) 33. 33. 
: | It must be remembered that loose or corroded 
; | connections cause 34 _ , which will impair ignition 34. 
a performance. 
| 
EI 
q t 
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TOPIC 4—SPARK PLUGS 


Assignment 


introduction 


Automotive Encyclopedia, pp. 17-2 and 35-18 to 35-22. 


Efficient ignition of an engine depends upon proper performance of the spark 
plugs. Spark plugs may look alike, but their performance characteristics 
vary. Considering the fact that ignition systems are designed to be used with 
certain types of spark plugs, the best performance can be obtained only by 
using those plugs engineered to meet specific engine and driving conditions. 


Checkup 


For tightening a spark plug, a(n) 1 wrench should 1, 


be used. 


If the engine is operated for long periods of low speed 


at part-throttle opening, 2 plugs will tend to foul. 2. 
The spark plug gap size is dependent upon the 3 3. 
ratio, characteristics of the 4 chamber, and the 4, 
characteristics of the 5 system. 5. 


An advantage of the wider spark plug gap is that it can 


hold more fuel 


than a narrow gap, and consequently ob. 


there is better opportunity to 7 _ it. be 


Spark plug life can be materially extended by frequent 


8 and 9 , 8, 
9. 
Systems with high capacity are subject to more rapid 
10 wear than systems with low capacity. 10. 
The center wire temperature ranges from a low of 
11 at 10mphtoahigh of 12 at 80 mph. 11, 
12, 
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THE IGNITION SYSTEM 


The material from which the insulator is made and its 
shape will affect spark plug 13. ., 


Engine designers select spark plugs which will give 
good performance for 14 driving conditions, 


Before installing a spark plug, it is important to make 
certain thatthe 15 , 16 , and insulator are clean, 


Partly fouled plugs do not allow 17 to build up 
enough to jump the gap, 


A plug with a heat range too high for operating conditions 
will cause 18 , 
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13. 


14, 


15, 
16. 
17, 


18, 


STARTING MOTORS 


TOPIC 1—CONSTRUCTION AND OPERATION 


nt EL | STARTERS AND 


1. Automotive Encyclopedia, pp. 33-24 to 34-4. 

2. Cranking Motors and Series-Parallel Switches 
(Section C, Delco-Remy Training Chart Manual), 
pp. 2-7. 

3. Crouse, Automotive Mechanics, pp. 205-14. 


Assignment 


introduction 


Many types of internal combustion engines--and all those used on modern 
automobiles--are equipped with electric starters, sometimes referred to as 
cranking motors. The dependability and efficiency of the present-day "self 
starter” has progressed to the point where there is no other way to start the 
car. The old-time crank is no more, and the advent of the automatic trans- 
: mission has made it virtually impossible to start a car unless the starter is 
! functioning properly. It has become imperative, therefore, that this unit 
] 


work properly every time it is needed. 


Checkup 
A starting motor operates on the principle that a current- 


carrying conductor tends to move from a(n) _1 magnetic 1. 
field to a(n) __2 magnetic field. 2. 
A shunt-connected coil is used for the purpose of _ 3 3. 
the top 4 _— speed of a starting motor. 4, 


The natural magnetic strength of the magnetic poles is 
aided by the 5 winding. 5. 
An assist spring pushes the commutator end of the arma-~ 

ture against a(n) 6 washer, which acts as a(n) 7 _ 6 
to slow down the 8 __ speed of the armature when the 7, 
clutch is disengaged. 8 


8] 
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STARTERS AND STARTING MOTORS 


Two field windings are connected in 9 _ to each other 


andin 10 with the armature to produce a high cranking 
torque. 


? 


When the armature loops rotate and reverse the 11 
flow is reversed by the 12 . 


Motor brushes are usually located back of the static 
neutral point to prevent excessive 13 and to obtain 
more 14 operation. 


With no load, the speed of a series-wound motor will 
covtinue to 15 to such anextent that 16 force will 
destroy the 17. 


tn all starting motors, the adjacent pole shoes must be of 
i8 __ polarity. 


Waver-wound armatures have only 19 paths for current 
flow; lap-wound armatures have as many paths as there 
are 20 . 
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TOPIC 2—STARTER DRIVES AND CONTROLS 


1. Automotive Encyclovedia, pp. 34 8 to 34-15. 


2. Cranking Motors and Series-Varallel Switches, 


Assignment Section C, Delco-Rhemy Training Chart Manual), 
pp. 8-14, 16, and 20-22. 
3. Crouse, Automotive Mechanics, pp. 211-14. 
Introduction 


Several different methods are used to engage and disengage the starting motor 
pinion and the engine starting gear. Generally, sufficient torque cannot be 
developed by a starting motor without some means of gear reduction. Gear 


reduction mechanisms are of several different designs, but the purpose is 
always the same--to couple the starting motor to the engine in such a way 
that the engine will turn over with sufficient speed to start. 


Once the engine 


has started, the coupling must automatically remove itself from the engine 
and this, too, is a vitally important function of the starter unit. 


Checkup 
The Bendix drive depends on 1 __ to provide meshing of 
the 2 3 __ with the engine flywheel ring gear. 


The Dyer drive is designed to make it impossible to start 
another cranking cycle without completely 4 the shift 
lever. 


For heavy duty cranking, a__5 __ clutch type Bendix drive 
is used. 


The series-parallel system provides 6 _ voltage 
for cranking and 7? __ voltage afterwards. 


The armature is protected from excessive speed by the 
overrunning 8 when the pinion remains enmeshed 
and the engine 9. 
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STARTERS AND STARTING MOTORS 


Magnetic 10 are used with some Bendix-drive starting 
motors to 11 the motor switch. 


During the cranking interval, lights and other accessories 
are supplied by 12 batteries in the series-parallel 
system. 


Series-paralled circuits can be of the 13 _ or the 
14 _ ‘type. 
The solenoid switch on a starting motor 15 _ the pinion 


in mesh with the flywheel before the motor is supplied 
with 16. 
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TOPIC 3—TROUBLESHOOTING STARTERS 


1. Automotive Encyclopedia, pp. 34-4 to 34-8. 


2. Cranking Motors and Series-Parallel Switches 
(Section C, Delco-Remy Training Chart Manual), 


Assignment 
pp. 15, 17, 18-19 and 23-24. 
3. Crouse, Automotive Mechanics, pp. 363-70. 
introduction 


Any mechanic must have a thorough understanding of troubleshooting, a vital 
factor in the servicing of starting motors. Many mechanics are inclined to 
be parts changers rather than good repairmen, because they lack a sound 
knowledge of automotive theory and the ability to read and understand manu- 
facturers' charts. 


Checkup 

Because of the high current draw of starting motors under 

load, 1 must be of adequate size and connections clean 1. 
and 2 _ to prevent excessive voltage drop. Ze 
To determine how fast a starting motor will run and 

the current draw at a given voltage, the 3 - 4 3. 
test is used. 4, 


If the commutator is out of round, worn, or has-high 
5 _, it should be turned in a lathe. 5. 


A quick check for starter trouble can be made by turning 


onthe 6 and 7_ the starting motor. 6. 
7. 

The overrunning clutch type drive should not be cleaned 
by any high 8 or grease- 9 _ methods. 8. 
9. 
If the starting motor fails to operate and draws no 10. 
10 , this is an indication of a(n) 11 circuit. 11. 
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STARTERS AND STARTING MOTORS 


Stall torque is the torque developed with the 12 
stalled, or not rotating. 


Burned commutator bars usually indicate a(n) 13 - 
circuited armature. 


Grounded fields can be tested either with a test lamp 
ora(n) 14 . 


The brush spring tension should never be _15 _ specified 
limits. 


Voltage drop is checked with a(n) 16. 


Voltage drop across the battery terminal of the starter 
relay and the other lead to the battery is limited to 

17 for a 6-volt system and 18 fora12Z-volt 
system. 
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12. 


13. 


14, 
15, 


16, 


17, 
18. 


unit TL | GENERATORS 


TOPIC 1—A-C GER. ~RATORS 


1, A.C. Charging Circuits (Section H, Delco-Remy 
Training Chart Manual), pp. 2-9. 


= 2, Automotive Enc clopedia, pp. 31-1 to 31-4. 
Assignment +: 3, Crouse, Automotive Mechanics, pp. 217-20, 
: 4, "Delcotron™ Generator and the Charging Circuit 
© (Section M, Delco-Remy Training Chart Manual), 
: Charts 1-17. 
introduction 


Both alternating and direct current generators operate on the same principle. 
The direct current generator changes alternating current to direct current by 
means of a rotating switch, Alternating current can also be changed to direct 
current by electronic means. 


Alternators have been used for many years on vehicles that have high current 
requirements. Since the necessary rectifiers were both bulky and expensive, 
alternators were not used on passenger cars until recently. The heavy current 
demands of most modern passenger cars and the development of solid state 
diodes have made the use of alternators on such vehicles both practi-al and 
possible at reasonable cost. 


Checkup 


In an alternator; the magnetic fieldis 1  , and the 1 
voltage is generated inthe 2 _ coils. 2 


Magnesium-copper sulfide rectifier plates are limited 
to a maximum voltage of 3... 3. 


Direct current is supplied to the rotor coils through 
brushes and 4 is 2 


The voltage or electrical pressure at a particular point 
with respect to another point is called 6 te 
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GENERATORS 


Diodes with a negative case have 8 _ polarity leads, 


while positive case diodes have 9 polarity leads. 


To provide voltage control at high speed, many 
alternators have a 10 field winding. 


A generator constructed with three separate windings 
in the stator is referredtoas "three 11 


As alternating current cannot be used to charge a battery, 
it is necessary to change the 12 currentto 13 
current by means ofa 14 , 

The field windings on the rotor are energized by current 
from the 15 by 16 and 17 18. 

The number of cycles per second in alternating current 
is called the 19 . 


The composition of a diode is such that it will allow 
current to travel through itself in 20 direction(s). 
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18, 


20. 


TOPIC 2—D-C GENERATORS 


1. Automotive Encyclopedia, pp. 31-10 to 31-21, 
2. Crouse, Automotive Mechanics, pp. 215-17. 


Assignment 3. Generators Gection E, Delco-Remy Training 
Chart Manual), pp. 1-10, 15-18, and 21-23, 
introduction 


The rising popularity of the alternator would seem to indicate that the auto- 
motive direct current generator is becoming obsolete. However, millions of 
| C+) d~-c generators are in service today, and these will need service for the next 
se five or ten years, In addition, the low cost of the d-c generator will tend to 
keep it popular on lower priced vehicles and on vehicles that have low current 


requirements. 
Checkup 
How much may the drive ratio of an automotive generator 
vary? 1, 
What are the two types of shunt generator circuits? 2. 
Name four other types of generator circuits. 3. 
4, 
5. 
6. 
The generator field frame forms the return 7 circuit Ns 
for the lines of 8 from the south or the north pole. 8. 
An "interpole" is used to 9 commutator 10 . 9, 
10, 
Bucking field coils are used to obtain 11 generator 11, 
output at 12 speeds. 12, 
4 Polarity is the 13 of current flow from the 14 _ to 13. 
‘7 iia the external circuits. 14, 
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GENERATORS 


Cleanliness and proper 14 are vital to the life of any 
generator. 


If current is allowed to flow through the field coil of a 
generator in the wrong direction, the gene.ator will 
become 15 16. 


Generator circuits should be tested for 17 , 18 , 
19 , and 20 , 


Short circuits in the armature may be detected ona 


Lack of understanding of generator polarity and its 

relationship to the vehicle battery has been responsible 

for many unnecessary electrical failures inthe 22 - 
23 24 , 25 , and 26. 


To conduct a generator output test, some means must 
be provided for 27 the generator. 


An open-circuited armature is easily identified by 
visual inspection of the 28 29 


Generator output test voltage should be in excess of 
30 ona 6-volt system and 31 ona 12-volt 
system. os 


Rectifiers used on an alternator can be tested by means 
of a 12-volt battery and a(n) 32 lamp. 


Generators should be tested at the specified rotation 
speed to produce the required 33 and 34 . 


A short-circuited field coil has 35 effect on 
generator 36 . 


Brushes wornto 37 - 38 _ their original length 
should be replaced. 


Where brush adjustment is provided, it is necessary to 
first locate the mechanical 39 40 , 


Wrong spring tension results in 41 and short 
42 life. 


Heel or toe seating of a brush changes the 43 
position and will result in excessive 44 . 


Each generator operating coniition requires a brush 
with a different 45 . 
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14, 


15. 
16, 


17. 
18, 
19, 
20. 


21. 


22. 
23. 
24, 
25. 
26, 


27, 


28, 
29, 


30. 
31, 


32, 


33, 
34, 
35. 
36. 


37. 
38. 


39. 
40. 
41, 
42, 


43, 
44, 


45. 


Generator operation is based on the principle of 15 
16, 


The commutator changes 17 currentto 18 current. 


Voltage will be at maximum when the armature coil 
passes through a magnetic field of 19 density. 


The strength of the voltage induced in a rotating coil is 
proportional to the strength of the 20 21 =, the 
speed of 22 movement through the magnetic field, 
and the number of 23 24, 


Residual magnetism in the pole shoes is used to induce 
the initial 25 inthe 26 , 


Iron loss is reduced by using 27 armature cores.: 


The effect of the magnetic field created by the armature 
upon the magnetic field created by the field coils is 
known as_ 28 29. 

With varying speeds and loads, the ideai commutating 
point is constantly 30 . 


The residual magnetic field of the pole is 31 by 
current flowing through the field coils. 


The physical strength of a generator must be great 
enough to withstand the electrical 32 it is designed 
to produce. 


Generators with more than two field poles have one 
33 point foreach 34 , 


A generator is capable of supplying current in either 
direction, depending on the 35 ofthe 36 ., 


15, 
16, 


17. 
18, 


19, 
20, 
21. 
22. 
23. 
24, 
25. 


26. 
27. 


28, 
29, 


30. 
31, 


32, 


33, 
34, 


35. 
36, 


D-C GENERATORS 
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TOPIC 3—GENERATOR TESTING 


te 
e 


Automotive Encyclopedia, pp. 32-1 to 32-9 and 
-6 to =Oe 


; Crouse, Automotive Mechanics, pp. 371-79. 


'Delcotron” Generator and the Charging Circuit 
(Section M), Charts 30-32, 
Generators (Section E, Delco-Remy Training Chart 


Manual), pp. 24-36. 


Ww dO 
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Assignment 


= 


introduction 


Generators usually give trouble-free service for many thousands of miles. 
Even when troubles do develop, they are generally minor in nature caused by 
dirty connections, worn or sticking brushes, and the like. The mechanic 
should make the proper tests to determine the cause of such troubles. Repairs 
will vary from changing a faulty part to changing the whole unit. 


Checkup 

A short circuit is any 1 connection that permits the 1, 
current to 2 _ part of the electrical unit. 2. 
The test procedure to be used is determined by the 3 3. 


of generator being checked. 


It is important to avoid grounding the alternator field 
circuit to prevent damage tothe 4 5. 


ri armature with a grounded circuit can be checked with 
a(n) 6 — 


Mica insulators higher than the commutator bars will 
cause rapid 8 wear, 9 brushes, and 10 , 


Stator windings should be tested for 11 , 12 , and 
13g 
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SC ENERATOR TESTING 


When replacing worn brushes, the brush holder rails 
must be polished to allow _46 movement of the brush, 46. 


93 


| GENERATOR 
unit JF) CONTROLS 


TOPIC 1—CONSTRUCTION AND OPERATION 


ro 


. Automotive Encyclopedia, pp. 33-1 to 33-4, 33-7, 
33-8 to 33-9, 33-13 33-14, and 33-15. 

2, Crouse, Automotive Mechanics, pp. 221, 224-26. 

. Generators Gection E, Delco-Remy Training Chart 


Manuai), pp. 10-14 and 18-20. 


*, Standard Duty Generator Regulator (Section F, Delco- 
Remy Training Chart Manual), pp. 1-13. 


Assignment 
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Introduction 


The voltage regulator is often regarded as a "mystery box, '' but actually the 
box contains only simple relays and resistors. A mechanic must understand 
how and why each part works. When the function of each part is thoroughly 
understood, it can be seen that the operation of a voltage regulator is quite 
simple. 


Checkup 


Third-brush generators used on some farm tractors are 


provided with onlya 1 ar es 
2. 

In Auto-Lite regulators, the effect of heat on the resistance 
and operating characteristics of regulator windings is 3. 
compensated for on some units by a nickel- 3 4, 
So. . 5. 
The purpose of the cutout relay is to prevent the battery 6. 
from 6 throughthe 7 4=whenthe engine is §8 4 
or turning at slow speed, 8. 

The regulator controls the voltage and the current by 

automatically cutting additional 9 in or out of the 9, 
10 = circuit. 10, 
The vibrating contact 11 used in generator regulation 11. 
have a very definite 127. 12, 
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a 2 "A" circuit generators have the field coils connected Ne 
between the 13 14, 13, 
j poe ee 14, 
a! The regulator points are part ofthe 15 circuit. 15, 
The current regulator has a(n) 16 winding of 17 16. 
wire, as it carries the entire 18 of the generator. 17. 
4 wae 18, 
| Hither the 19 regulator orthe 20 regulator operates 19. 
at any one time; they never operate simultaneously. 20. 

1 The necessary temperature correction is provided by 

PG means of a(n) 21 hinge onthe 22 of the relay or ae 
regulator of some models, 22, 


Surges of induced field voltage due to changes in field 
strength are partially dissipated by the two 23 which 23. 
reduce 24 at the contact po2ats. 24, 


Some regulators are designed for use with systems 
having the negative terminal of the 25 grounded, while 25. 
a others are designed for use with 26 grounded systems. 26. 


. 
2 ae nla ea a 


4 The voltage regulator has a(n) 27 shunt winding of 27. 
: many turns of 28 wire. 28, as 
; ees 
F The cutout relay has 29 windings which are assembled 29, a 
=. on a(n) 30° core. 30. 
1 te ¥ 
_ 
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TOPIC 2—TRANSISTORS AND REGULATORS 


1, A.C. Charging Circuits (Section H, Delco-Remy 
raining Chart Manual), pp. 10-28. 


Assignment 2. Introduction to Transistor Operation and Applica- 
: tions (Section W, DeIco-Remy Training Chart 
: Manual), Charts 11 and 12, 
introduction 


With the development of diodes and transistors, it is now possible to eliminate 
some moving parts from the automotive electrical system, thereby producing 
amore reliable and trouble-free operation. Of course, voltage and current 
control by vacuum tubes has been used for many years in other than automotive 
applications, but the ability of transistors to withstand the vibration and road 
shocks of automotive applications now makes possible an all-electronic auto- 
motive generator output control. Understanding how transistors work and 
their function in a circuit is essential to proper service. 


Checkup 


The emitter-collector current to the fields is stopped by 
making the voltage potential atthe 1 more positive 1 
than the voltage potential ofthe 2... 2. 
A material is considered a conductor whenthe 3 3 
have freedom of 4 ., 4 

5 

6 


Transistorized regulators contain a(n) 5 transistor 
working with a(n) 6 voltage regulator unit. 


Because transistors generate a considerable amount of 


heat during operation, it is necessary to provide some 
means of 7. . ts 
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GENERATOR CONTROLS 


If the voltage contacts opened without a diode in the 
circuit, the sudden interruption of field 8 would 
cause a high voltage to be induced inthe 9 10 , 
causing a failure ofthe 11 . =. =e 


The transistor regulator contains no moving parts; it 
limits the generator 12 throughthe 13 _ of two 
transistors working together. 


The transistor regulator performs one function only-- 
to 14 the generator 15 current. 


The generator field windings are connected to the 16 
through the field relay by the 17 switch. 


The transistorized regulator with its 18 contact point 
current and 19 generator field current, reduces 

20 at the contacts and gives better generator 
performance. 


The resistor connected across the emitter and base of 
the transistor acts to 21 emitter-to-collector 
current 22 whenthe voltage regulator contacts 

are 23 , 


The element antimony has 24 _ electrons in its outer 
ring. 


The combination of 25 and 26 is known as "P" 
type or positive material. 


The unusual operating characteristics of the transistor 
results from the physical arrangement of the 27 , 
28 , and 29 , 


A circuit arrangement with the negative post of the 
battery connected to the "N" material and the positive 
post of the battery connected to the "P" material is 
known as a(n) 30 - 31 connection. 


The addition of a(n) 32 _ section of "P" type material to 
a(n) 33 forms a complete transistor. 


When a number of germanium atoms are combined 
together in _34 form, the result is called " 35 
36 =" aru 
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20. 


23. 


26, 


29, 


31, 


33. 


36, 
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TOPIC 3—TESTING PROCEDURES 


1, Automotive Encyclopedia, pp. 31-8 to 31-10, 33-3 
to 33-5, 33-6 to 33-7 and 33-9 to 33-22, 

2, Crouse, Automotive Mechanics, pp. 371-79, 

3. Introduction to Transistor Operation and Applica- 


BSBSSEBBRESRuzaeeaeaaesectaae 


meergnment tion (Section W, Delco-Remy Training Chart 
Manual), Charts 13-16, 
4, Standard Duty Generator Regulator (Section F, 
Delco-Remy Training Chart Manual), pp. 15-29, 
introduction 


Many regulators which need only a few minor adjustments to keep them in 
operation are discarded and replaced with new ones. The chief reason for this 
is the mechanic's lack of knowledge pertaining to the proper adjustment of 
regulators; hence, the customer is forced to buy a new piece of equipment 
instead of paying only for the adjustment that was needed. Usually only a few 
minutes of testing a regulator can pinpoint the cause of trouble, and a few 
more minutes of work will correct it. 


Checkup 

The fixed 1/4 ohm resistance method and the variable 
resistance method are used to set 1 , I. 
The regulator cover should be 2 and the generator 2. 
should be 3 when adjustments are checked, 3. 


The mechanic should never attempt to use a regulator 
ofthe wrong 4 _ ., 4, 


Most Auto-Lite two-charge regulators have a fuse 
mounted on the base and connected in the generator 
5 circuit; this provides protection against 5. 
excessive 6 a 6. 
7 
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GENERATOR CONTROLS 


The regulator must be at 8 temperature when checks 
are conducted and adjustments made. 


The air gap is the space between the regulator 9 
and the winding 10 ., 


A wide air gap will ‘* the difference between operating 


levels under high and low ambient temperatures, 


Cutout points are soft and should not be cleaned with 
a(n) 12 ES 


The cutout relay requires three checks and adjustments: 
14 gap, point 15 , and 16 _ required to close the 
contact. 


Transistors and diodes may be checked with a(n) 17 . 


To check the voltage setting of the transistor regulator, 
the ammeter is inserted 18 _ the battery terminal and 
battery wire. The voltmeter is connected from the 
regulator 19 terminalto 20 . 


To check the current regulator setting, the 21 22 
must be prevented from operating. 


Excessive resistance in the charging system between the 
regulator and the battery causes the 23 24 «to 
operate and reduce the 25 output. 


When high operating temperatures are normal, as in 
tropical climates, the voltage regulator must be 26 
to 27 for the effect of heat onthe 28 . 


The upper and lower contacts of both voltage and current 
regulators are made of 29 metals. 


The opening amperage of the cutout relay is the amount 


of 30 current discharged from the battery to the 
generator that is required to open the points. 
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20. 


22. 


25. 


28. 


30, 
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1, Automotive Encyclopedia, pp. 36-10 to 36-12. 


Assignment 2. State of California Vehicle Code, Horns and 
Warning Devices, pp. 334-35. 
Introduction 


Although an automobile horn seldom gives trouble, the mechanic should under- 
stand its construction and operation so that when trouble does arise, he can 
determine whether repair is feasible and, if so, make the necessary repairs 
or adjustments. It must be remembered that although the automobile horn is 
used for other purposes, it is essentially a safety device and should always 

be operative. 


Checkup 
All mounting 1  andelectrical 2 for a horn Ls 
should be tight. 2. 
To test whether a horn is inoperative, connect a(n) 

3 wire fromthe 4_ to the horn. a 

4, 

Most modern horns consist of a diaphragm which is 
vibrated by means of a(n) 5. . 5. 
The horn must be capable of emitting a sound audible 
under normal conditions from a distance of not less 
than 6. 6. 
A relay is used to eliminate 7 8 inthe circuit 7. 
from the horn to the battery. 8. 
Because of the relatively heavy current required to 
operate a horn, the wire used for horn circuits should 
be 9 or larger. 9. 
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AUTOMOTIVE ACCESSORIES 


No vehicle shall be equipped nor should any person use 
upon a vehicle any 10 except as authorized by the 
Department of Motor Vehicles, 


The adjustment of the armature gap is critical and must 
be done in accordance with the 11 for that 
particular make and model of horn, 


Some types of horns have a resistance connected in 
12 with the magnetic winding, or a condenser 
across the contact points to reduce _ 13. . 


There are only three checks and adjustments necessary 
to repairing ahornrelay: the 14 gap, the 15 
16 opening, andthe 17 13. 


The approximate range of armature gap on an electric 
hornis 19 to 20 . 
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10, 


11, 


12, 
13, 


14, 
15, 
16, 
17, 
18, 


19, 
20. 


TOPIC 2—INSTRUMENTS ANF GAUGES 


1, Automotive Encyclopedia, pp. 26-9 to 26-10 and 
- 7 to 6- e 


Assignment 2. Crouse, Automotive Mechanics, pp. 128-29, 
183-85, 196-97, and 245-47, 
Introduction 


The mechanic usually does not have to service automotive instruments and 
gauges beyond the point of checking their working order and making whatever 
minor corrections are necessary. An automobile instrument seldom needs 
repair, but the mechanic should know how each one works before making tests 
to locate possible troubles. 


The current tendency of manufacturers to use "idiot lights" rather than gauges 
will probably continue, but mostly on economy models. The fuel gauges and 
speedometers now in use will probably remain unchanged for many years. 


Gauges are often replaced unnecessarily by mechanics who fail to realize that 
a gauge may only show the effect of an automotive trouble, not always the cause 
of it. The mechanic should always look for the cause of the effect he sees 
before replacing any gauge. Since dashboards are generally difficult to work 
behind, much discomfort can be avoided and time saved by a mechanic who 

can rely on his knowledge instead of guesswork. 


Checkup 

Electric fuel, oil, and temperature indicating devices 1. 

are of two types: 1 and 2, 2. 

Two types of fuel gauges now being used are the 3 3. 

coiland 4 , 4, _ 
The speed-indicating portion of the speedometer operates 

onthe 5 _ principle. 5. 
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AUTOMOTIVE ACCESSORIES 


When both speed and mileage readings are too high or too 
low, 6 size and transmission speedometer 7 
should be checked for correct size. 


The tank unit of the balancing coil type fuel gauge contains 
a(n) 8 contact that siides back and forth on a(n) 9 
as the float moves up and down in the fuel tank. 


The thermostatic gauge has apair of 10 blades, each 
with a(n) 11 coil. 


More cr less bending is imposed upon the tank 
therr ostatic blade by a(n) 12 . 


While speedometers of different manufacturers differ in 
detail, they are ali designed to register the same 13 
at a given number of 14 , 


Speedometer cables should be lubricated every 15 . 


The pressure-expansion indicator uses a hollow 16 
tube that is 17 ononeend and 18 _ on the other. 


The temperature indicator bulb, usually placed in the 
19 20 of the engine, is filled with a(n) 21 
that 22” at a fairly low temperature. 


The ammeter is connected between the 23 and 
the 24 , 
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12, 


13, 
14, 


15. 


16, 
17. 
18, 
19, 
20. 
21, 
22. 
23. 
24, 
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TOPIC 1—TUNE-UP PROCEDURES 


1, Automotive Encyclopedia, pp. 18-1 to 18-4, 
Review pp. 33-3 and 32-4, 35-31 and 35-32, 34-6 


‘ Assignment to 34-8, and 36-19 to 36-21. 
2. Crouse, Automotive Mechanics, pp. 248-57. Review 
pp. 356-58, 363-65, 371-78, and 384-87, 
introduction 


In the early 1930s, the owner of a car was not very particular about per- 
e | formance, provided his motor would start and keep running. The mechanic 
i ‘ght had few factory specifications to guide him. Spark plugs were set with a thin 
dime, distributor points with a calling card, and valves more or less at the 
mechanic's option. 
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As time passed, the car buyer demanded more speed, faster acceleration, a 
quiet-running engine, smooth idle, quiet valves, and with all this, better gas 
mileage, 


In response to this demand, automotive engineering has produced remarkable 
economy and performance in modern motor cars. After exhaustive tests, the 
best settings for valves, plugs, and spark gap were established by the car 
V manufacturers, Compression was increased, coils and condensers were 
carefully chosen and balanced, and great improvements were made in carburetion 
and in ignition timing. 


To restore all of these things to their original factory condition is the only 

way original factory performance and economy can be attained for the customer. 
To do this, the mechanic should have complete factory specifications, so that 

he knows what equipment to use for testing and what adjustments to make. 


The auto mechanic must know how to use test equipment and to interpret the 
results. The test equipment illustrated in the instructional material is 
representative, since all makes are basically the same. Most manufacturers 
furnish an instruction manual with their tune-up equipment, so it is a simple 
matter for the mechanic to apply his general knowledge of testing and repair 
as procedures, 
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ENGINE UNEP ARADD$> A iia 


Related Information 


The following is a typical example of recommended procedures in the use of 
test equipment for trouble diagnosis: 


The combustion tester. The engine exhaust is composed of several gases-- 
carbon dioxide (CO2), carbon monoxide (CO), oxygen (02), hydrogen (Hg), and 
nitrogen (Ng). The proportion of these gases in the exhaust varies, depending 
upon the fuel-air ratio of the fuel mixture supplied to the combustion chambers 
by the carburetor. 


This relationship is definite; consequently, an instryement which will respond 

to changes in the proportion of certain of the gases can be used to indicate 

the fuel-air ratio of the fuel mixture, A rich mixture--one containing more 

fuel and less air than normal--results in an increase in hydrogen and a decrease 
in carbon dioxide. A lean mixture is the reverse of this proportion. 


Hydrogen has a thermal conductivity about six times greater than that of air, 
while carbon dioxide has approximately one-half that of air. It is upon this 
difference in thermal conductivity of the two gases and their varying proportions 
in the exhaust that the operation of this testing instrument is based. 


A greater proportion of the volume of hydrogen gas readily carries the heat 

away from the cells or resistors of the testing instrument. This cools, and 
therefore lessens, the resistance of the resistor and causes the needle to in- 

dicate a rich mixture. The movement of the needle is in direct proportion to i 
the increase of hydrogen gas. A greater proportion of carbon dioxide gas ‘. 
and a decrease of hydrogen gas around the cells or resistors will carry off 

heat less readily, and the instrument will indicate a leaner mixture. 


There is one exception: If the mixture is leaned to a point “here detonation 
occurs, high proportions of hydrogen are liberated, causin, the needle to 
swing to the rich side or reverse itself. This condition, however, is usually 
encountered only under laboratory conditions. 


Checkup 
A test report lists, step by step, the 1 to follow i. 
andthe 2 to be made. 2. 
The purpose of cylinder compression and leakage testers 3. 
is to determine whether or not the cylinder can hold 3 4, 
or whether there is excessive leakage past the 4 , De 
> ,or 6 ‘or 6. 
1. 
The last step in an engine tune-up is usually the final 
adjustment ofthe 8, 8, 
The fuel pump test measures 9 developed, the 10 a: 
of fuel delivered in a given time, and the amount of IT 10. 
developed. At; 
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A device that enables the user to look around corners 
when making engine checks is called a(n) 12 , 


A balance test is made by running an engine on only 
13 14 at atime, 


A rather complete analysis of engine operation can be 
made without taking the car out of the shop h» usius 
a(n) 15. 


Whea using the cylinder leakage tester, the cause of 
leakegse can often be ascertained by listening to the 16 , 
17_, or 18 19 20 , 


A complete diagnosis of the electrical system requires 
the testing of the 21 , 22 , 23 , 24 and 25 


26 ® 


A timing light makes a moving flywheel or pulley appear 
to stand still due to 27 effect. 


An engine tune-up is a procedure for checking the 
various operating characteristics of an engine and its 
28 for any necessary correction. 


TUNE-UP PROCEDURES 


28, 
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Ins:ructional Materials 


The first listing of each publisher includes the address from which publications 


may be purchased. List prices are given where known. School prices may 
be obtained in scme cases through the instructor. 
BOOKS RECOMMENDED FOR EACH APPRENTICE 


Auto Mechanics, Part 4 (Workbook and Testbook). Sacramento: California 
State Department of Education, 1966. See price list. 


Better Ignition. Delco-Remy Service Manual. Anderson, Ind.: Delco-Remy 
Division of General Motors Corporation, n.d. 


Crouse, William H., Automotive Mechanics 5th ed. New York: McGraw- 
Hill Book Co., Inc., 1965. (Z01 Tamal Vista Drive, Corte Madera, 
Calif.) 

Delco-Remy Training Chart Manuals, Sections: 

- Fundamentals of Electricity and Magnetism, 

- Storage Batteries. 

- Cranking Motors and Series-Parallel Switches, 

- The Ignition Circuit. 

- Generators. 

- Standard Duty Generator Regulator. 

- A, C. Charging Circuits. 

M - "ielcotron™ Generator and the Charging Circuit. 

W - Introduction to Transisto. Operation and Applications. 

Handbook for Installation and Inspection Stations: Motor Vehicle Pollution 

Control (Crankcase Devices), Sacramento: ifornia Highway Patrol, 


- (2490 - ist Avenue -- May also be secured from any Highway 
Patrol area office) 


my OO pS 


Motor Service's Automotive Encyclopedia. Chicago: The Goodheart-Willcox 
o., Inc., : o. Wabash) $8.95 


Optics and Wheels. Detroit: General Motors Public Relations Staff, n.d. 
Vehicle Code. Sacramento: State Department of Motor Vehicles, 1965. 


eae - 24th Street -- May be purchased from any DMV field office) 
1,00 
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VT_003 006 
Maize Dwarf Mosaic of Corn. 


Illinois Univ., Urbana. Vocational Agriculture Service 
VAS «4049 

Pub Date ~ Dec65 

MF AVAILABLE IN VT-ERIC SET 7p. 


*TEXTBOOKS, *REFERENCE BOOKS, *VOCATIONAL AGRICULTURE, *PLANT 
PATHOLOGY, *CORN (FIELD CROP), 


The purpose of this document is to provide textual and reference 
material for high school vocational agriculture and adult farmer 
students on maize dwarf mosaic cf corn, a new disease which is 
potentially very serious in the Corn Beit. The material was 
developed by a teacher educator after being designed by subject 
matter specialists, teacher-educators, supervisors, and teachers. 
The sections of the document answer the questions--(1) How Much 
Damage Does the Disease Cause, (2) Where Does the Disease Occur, 
(3) What Are the Symptoms, (45 How Does it Spread, and (5) How Can 
I Control It. It is appropriate for use by teachers with competence 
in generai agriculture with studénts of average ability with 
interest and an occupational objective in production agriculture. 
Time required is 1 to 2 hours. This document is available for 10 
cents from Vocational Agriculture Service, 434 Mumford Hall, 
University of Illinois, Urbana, Iilinois 61801, (JM) 
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Maize dwarf mosaic is a new virus disease 
vjof corn, first reported in southern Ohio and 
ep Arkansas in 1962. It is closely related to 
wxge COFD stunt, another virus disease of corn found 
C3 in the Scuthern states. 


CAd Dwarf mosaic and corn stunt both attack 
corn of all ages from the very young to ma- 
tured plants. Disease symptoms may show 

gpg UP AS early as seven days after the plant is 
infected with dwarf mosaic. Corn stunt sym- 
ptoms, however, may not show up for six 
weeks after the disease hits. 


The ranges of these two diseases are be- 
lieved to overlap. It is possible for both to 
be found in the same field, or even on the 
same plant. 


This corn virus complex is potentially 
the most serious disease or diseases ever to 
invade the Corn Belt. Already, corn growers 
in some areas have had to give up growing 
corn until corn varieties with good disease 
resistance are developed. 


1. HOW MUCH DAMAGE 


4 


Losses due to maize dwarf mosaic are 
staggering. In Ohio, the loss from the disease 
in 1964 was estimated at 5 million bushels. 
Yields in hard-hit fields fell from 100-150 
bushels per acre to § br nels or less. An 
overall loss of 10 percent was reported for 
s., more than 15,000 acres in the Scioto, Ohio, 

5» Muskegon, and Miami River valleys. The 
loss in Scioto County was 20 to 30 percent of 
the total corn crop. 
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Other states that reported major losses 
included Tennessee, Kentucky, Arkansas, and 
Missouri. A number of fields in each of these 
states have been abandoned as far as corn 
production is concerned. 


POSITION OR POLICY. 


Fig. 1. A matured com plant showing symptoms of maize 
dwarf mosaic, 


DOES THE DISEASE CAUSE? 


In Missouri, losses of 90 to 95 percent 
were reported in 1964 in severely affected 
fields in several counties~-especially Jeffer- 
son, where an estimated 40 to 85 percent of 
all corn plants in the county were infected. 
In Arkansas, corn yielded 3 to 30 bushels per 
acre where maize dwarf mosaic was severe. 
in Tennessee, 500 to 700 acres near Mem- 
phis suffered a 50 percent loss. In the south- 
central counties, the loss was estimated at 
40 percent, with losses of 100 percent in 
certain fields. The overall loss in Tennessee, 
involving some 10,000 acres, was 20 percent 
or roughly 100,000 bushels. 
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Several states have found greater losses 
on the late-planted corn than on the early. 
In Missouri, many late-planted fields were a 
complete loss, while in Tennessee a 30 per- 
cent loss and 50 to 70 percent infection were 
reported. 


In extreme southern [linois about 496 
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acres of corn was affected and reduced in 
yield by 70 percent or more in 1964. Another 
400 acres nad losses between 5 and 50 per- 
cent. Very light or trace infections were fourd 
on another 1.200 acres. In one late-planted 
field grown for silage, the yield was reduced 
from an expected normal 8 tons to about Z 
tens. 


2. WHERE DOES TEE DISEASE OCCUR? 


In 1964, maize dwarf mosaic was reported 
in California, lowa, Illinois, Missouri, Ar- 
kansas, Temessee, Kentucky, Indiana, Ohio, 
West Virginia, Virginia, North and South 
Carolina, and possibly Kansas and Nebraska 
(Fig. 2). Corn stunt was reported in Florida, 
Georgia, Alabama, Arkansas, Mississippi, 
and Louisiana. The two were believed to be 
"mixed together" in the latter southern states 
as well as in southern Missouri, Arkansas, 
and possibly Tennessee and South Carolina. 
Other states may well have had one or both 
diseases in 1964, but they were not adequately 
surveyed. 


In many of the states, maize dwarf mosaic 
has been found only in bottomland soils close 
to major rivers and other bodies of water. 
In Ohio, Tennessee, Kentucky, Indiana, fowa, 
Arkansas, Missouri, and North Carclina, 
however, the disease was also found in upland 
soils many miles from a major river--partic- 
ularly late in the season. 


3. WHAT ARE 


The first symptoms of maize dwarf mosaic 
are indistinct light and dark green mottlings 
between the veins or as elongate, pale green 
blotches (flecks) and interrupted stripes on 
the younger leaves. The blotches and stripes 
often merge and turn yellow, giving affected 
plants a pronounced yellowish cast (Fig. 3). 


Diseased plants are often stunted or 
dwarfed from a bunching of the upper inter- 
nodes. The degree of stunting and the devel- 
opment of later symptoms apparently depena 
ona number of factors, such as the age and 
maturity of the plant when first infected, the 
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Fig, 2. This map shows the known [ocaticns of the corn 
virus disease complex in 1965, Additional areas may be 
discovered cnd present locotions may change. 


THE SYMPTOMS? 


corn hybrid or inbred, strain of virus in- 
volved, temperature, and soil fertility. 


In the field, the dark green mottling or 
blotches frequently disappear, especially 
during hot weather. Diseased plants remain 
dwarfed or stunted with yellowish tops. On 
some hybrids, brilliant reddish-purple streaks 
and blotches begin to develop in the leaves, 
particularly the upper ones, about tasseiing 
time (Fig. 4). Certain leaves appear to be 
largely reddish purple. In some fields, es- 
pecially in cooler areas, mosaic, yellowing, 
and purple-reddening of the leaves all appear 
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Maize Dwarf Mosaic of Corn 


Fig. 3. University of IMlinois extensian plant pathologist, 
M, C, Shurtleff, examines eurs of corn infected by maize 
dwarf mosaic. M.D.M. las: summer reduced the yield 70 
percent or more in the field near McClure in Alexander 
County, 


at the same time--even on the same plant. 


Excessive tillering and development of 
multiple ear shoots are other common symp- 
toms. Early-affected plants produce only 
nubbin ears that are often partly or totally 
barren. Many of these plants die prematurely 


(Fig. 5). 


Fig. 5. Early-infested corn plonts produce nubbins with 
scattered kerne!}s, 


It is suspected that corn plants infected 
after tasseling, produce a normal yield and 
are normal in height. The appearance of 
large, reddish-purple streaks and blotches 
on the upper leaves is the only indication of 
disease. 


l \ \ 


Fig. 4. Diseosed plants may develop streoks or color 


cchonges in the upper leaves obout tasseling time. 


Positive identification of the disease cannot 
be made by field symptoms alone. Symptoms 
closely resembling these may be caused by 
other viruses, herbicides in the soil, me- 
chanical or insect damage to roots or stalks, 
lack of one or more essential nutrients @.g., 
zinc, magnesium, potassium), drought com- 
bined with hot, dry winds, and possibly other 
factors. 

Because similar symptoms may be pro- 
duced by a variety of causes, it is necessary, 
for positive identification, to transmit the 
virus by sap transfer from infected plants to 
other corn, sorghum, or Johnsongrass plants 
to show infectivity. Other laboratory tech- 
niques, such as electron microscope and ser- 
ology (the science dealing with the reactions, 
preparation, use, etc., of serums), are also 
used to identify the virus. When seen under 
an electron Microscope at 5,000 to 20,000 
magnification, maize dwarf mosaic appears 
as flexuous virus-like rods (Fig. 6). 


wm, 


Fig. 6. With the electron microscope, flexuous, virus-like 
tods could be seen in some of the mounts prepored from 
experimentally infected plonts. 
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The findings reported fram these tests 
provide the first positive experimental proof 
that the new corn disease in southern Illinois 
is infectious. They also indicate without any 
doubt that a flexuous elongate virus is associ- 
ated with the disease. 


it has not been proved, however, that this 
virus is the sole cause of the disease in the 
field. To finally determine the primary cause, 
or causes, of the field disease, the typical 
disease must be experimentally induced with 
known cultures or samples of the causal 
agent(s), and then the agent(s) must be iso- 
lated from the experimentally diseased plant 
and identified. Figure 7 shows the areas 
where maize dwarf mosaic virus has been 
diagnosed by tests in 1965. 
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Fig. 7, Map showing the areas of maize dwarf mosaic virus 
in Hlinois in 1965 as diagnosed by tests, 


4. HOW DOES IT SPREAD? 


Since maize dwarf mosaic is so near like 
corn stunt, it was believed that the two were 
transmitted alike. It was known that the corn 

tunt virus was transmitted by specific leaf- 
hoppers, so researchers worked along this 
line. They soon found, however, that the 
dwarf mosaic virus could be easily trans- 
mitted mechanically from one plant to another 
by using sap from infected plants (Figs. 8 and 
9). Aphids were then found to be carriers of 
the virus from infected corn plants to healthy 
corn, sorghum, Johnsongrass, and other 
grass hosts. it has been found that aphids 
may acquire the virus while feeding for as 
short a period as 20 seconds. 


Fig, 8 H, H. Thornberry, U, of HI, plant pathologist, 
demonstrates laboratory technique for transferring M.D.M. 
virus from infected plants, in the foreground, to healthy 
corm, 
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Fig, 9, Carborundum, in the shaker in Fig, 8 when applied 
to the corm leaves insures inoculation, 


The most efficient aphid carriers, for 
transmitting the virus in the Corn Belt are 
probably those that migrate considerable dis- 
tances and move restlessly about from plant 
to plant within a field (€.g., green-peach 
aphid). They may not necessarily be those 
that find corn or sorghum a suitable host on 
which to feed and multiply regularly @.g., 
corn leaf aphid). 


Johnsongrass, a prevalent weed along 
river valleys where dwarf mosaic is most 
serious, is probably the most important over- 
wintering host of the virus. Several aphids 
also feed on Johnsongrass in the spring and 
summer. 


5. HOW CAN I 


At present the development of resistant 
corn hybrids and varieties appears to offer the 
best and most lasting method of control. No 
corn breeder can say with certainty, however, 
how long it will be before commercially ac- 
ceptable, highly resistant single~ and double- 
cross hybrids will be available to farmers. 
It is not known yet how many virus strains are 
involved and whether a hybrid that is highly 
resistant in Ohio or Kentucky will also be 
highly resistant in Iowa, Hlinois, or Missouri. 
Some corn lines that are rated "resistant" in 
field plots may actually have been missed by 
migrating aphids. 


Environmenta} factors affect aphid popu- 
lation and movement. Present sprays have 
not been very effective. If you grow corn 
where the virus has cut yields severely, con- 
tinue planting hybrids that seem to do best 
for you or possibly change your rotation or 
grow another crop. 
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To date the virus has been transmitted to 
all types of corn (field or dent, sweet, and 
popcorn), teosinte, sorghum, Sudangrass, 
sorghum x Sudangrass hybrids, sugarcane, 
large crabgrass, barnyardgrass, downy brome 
or cheat, Japanese chess, bristlegrass, fox- 
tails, and cubgrass. At present, transmission 
to goosegrass, foxtail millet, lovegrass, and 
certain millets is questionable. 


None of the small grains (wheat, oats, 
barley, and rye), or such common grasses as 
Kentucky and other bluegrasses, smooth brome- 
grass, orchardgrass, fescues, wild rye, rye- 
grasses, quackgrass, bullgrass, and reed 
canarygrass are known to become infected. 
To date the maize dwarf mosaic virus seems 
to be restricted to members of the grass fam- 
ily. 


The host range of the virus differs some- 
what among investigators, possibly because of 
the strain of the virus or technique that is used, 
age of the grass plant, temperature, and pres- 
ently unknown factors. 


CONTROL IT? 


Corn breeders are optimistic, however, 
that suitable replacements for the more sus- 
ceptible commercial lines will be developed. 
Resistance to the virus(es) now appears dom- 
inant to susceptibility, and inheritance studies 
so far have shown that relatively few genes 
are involved. On the basis of extensive 1964 
field tests in Ohio, Indiana, Kentucky, Ten- 
nessee, Mississippi, and Louisiana, the pos- 
sibility of having commercial corn hybrids 
and varieties with good resistance seems 
bright now compared with just a year ago. A 
considerable number of inbreds and crosses 
in common use by commercial, experiment 
station, and USDA sources have shown a high 
degree of field resistance to the maize dwarf 
mosaic virus. Many exotic strains of corn 
developed in Mexico and other Central Amer-~ 
ican countries have also shown excellent field 
resistance. 


VAS 4049 


: 
a 
re pee entail NS ATT et as BO 


{4 
: A 
wie 
e . 


(6) 


Extensive field plantings, using all avail- 
able corn germ plasm (standard lines, hybrids, 
synthetics, and interspecifics) that appear 
promising, are planned in practically all 
States where the new disease has appeared. 
A "spectrum test" of 20 selected corn inbreds 
and other strains susceptible and resistant to 
both maize dwarf mosaic and stunt are being 
made in at least 13 breeding nurseries and 
field plantings in 1965. Plants will also be 
experimentally inoculated in infested fields 


and in greenhouses under controlled conditions. 


Until resistant corn varieties become 
availab’e, the most immediately effective con- 
trol measure is a vigorous Johnsongrass er- 
adication program. Other perennial and winter 
annual grasses known to harbor the virus should 
alse be controlled in the vicinity of corn, sor- 
ghum, Sudangrass, and sorghum x Sudangrass 
hybrids. 


Controlling Johnsongrass. J*\.nsongrass 
first appears as a few scattered clumps along 


roadsides, railroads, or fences, on waste 
land, or in fields. If not controlled, a clump 
may become a solid stand ina few years. The 
easiest way to keep Johnsongrass from spread- 
ing is to eliminate clumps or small patches 
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promptly. Two materials are recommended 
for this purpose: 


Use Atlacide at the rate of one cupful per 
clump or 6 pounds per square rod in patches. 
Be sure to treat far enough from the plants for 
the chemical to kitl the rhizomes under the 
soil surface. Atlacide may be used in dry 
form or mixed with water and used as a spray. 


Use dalapon at the rate of 1 pound in 5 
gallons of water. Treat when the grass is 
between 1 and 2 feet high. Apply a second 
treatment about three weeks later to kill any 
new growth. Dalapon acts through the leaves, 
so wet the foliage thoroughly with the spray. 
A knapsack or sma2ll compression-type sprayer 
is satisfactory for treating small patches. 


In solid stands in pastures, fencerows, 
levees, railroad right-of-ways, and other 
non-crop lands, mow 2 or 3 tizmes during the 
summer, then spray with dalapon when the 
grass is growing actively. Use 8 pounds of 
dalapon in 30 to 40 gallons of water per acre. 
If the area cannot be mowed, apply dalapon 
when the grass is 2 to 3 feet tall, using the 
amounts as mentioned above. A second and 
third application may be necessary to kill all 
of the roots and rhizomes. 
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The purpose of this document is to provide high school vocational 
agriculture and adult farmer students with textual or reference 
material on forms of economic and governmental systems. Development 
by a teacher-educator included consultation with subject matter 
specialists, teacher educators, supervisors, and teachers. Sections 
are (1) Communism is Socialism, (2) How Do Industrialized Economies 
Operate, (3) What is Capitalism, (4) Can Personal Freedoms Be 
Maintained Under Socialism or Communism, and (5) Comparison of 
Capitalism and Socialism-Communism, Vocational ay iculeute teachers 
may use the material with students of average ability with interest 
and occupational goals in agriculture. Time required is 1 to 3 hours, 
This document is available for 15 cents from Vocational Agriculture 
aroun te Mumford Hall, University of Illinois, Urbana, Illinois 
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Can Personal Freedoms Be Maintained Under 
Socialism or Communism ? 
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The terms capitalism, socialism, and 
communism have varying meanings. In this 
unit we will use them to designate different 
types of economic organization of a society or 
a nation. A comparison is made at the end 
of this unit of such items as ownership, profits, 
freedom of enterprise, and economic incen- 
tives under these different systems. 


In our time the communistic form of eco~ 
nomic organization is often closely associated 
with dictatorial gove.nments and with atheistic 
philosophical views. However, neither com- 
munism nor any other form of economic or- 
ganization is necessarily tied to any particular 
religious belief or to any certain form of gov- 
ernment. 


Forms of government 


Essentially there are two basic types of 
government in the world teday: (1) popular 
governments and (2) dictatorial governments. 


Popular government is one that is re- 
Sponsive to popular opinion, where the people 
have easy access to essential information, and 
where they are free to express in public their 
support for or opposition to the government. 
The United States, England, France, West 
Germany, Canada, and Japan are examples 
of such governments. We say that these 
countries have "democratic" (spelled with 
a small "d") governments, but some dic- 
tatorial governments also use the word demo- 
cratic to describe their governments. Thus 
the official name of the dictatorial government 


? 


that rules the eastern (communist) part of 
Germany is the "German Democratic Repub- 
lic." 


There is one unfailing test to show whether 
a government is dictatorial or popular. This 
test is the nature and extent of the oppasition 
to the ruling group or individual. In any 
country where the people are really free, 
there is always open, organized, aggressive 
opposition to the group or party in power. 
Such opposition is always absent under dic- 
tatorial governments. 


The evidences of open, organized, ag- 
gressive opposition to the group in power are 
opposition newspapers az. other pyblications 
and one or more oppesition organizations with 
well-known leaders who wish and work to take 
over power from those in control. 


Religion and economic systems 


Our generation has come to associate com- 
munism with atheism, probably because the 
Russian communistic leaders have opposed 
religious organizations. Communism, how- 
ever, is not always antireligious. In fact, 
many communistic cummunities have been or- 
ganized and operated on religious bases. One 
of the best known of these societies was that 
founded by Robert Owen at New Harmony, 
Indiana, in 1825. Others were those at West 
Roxbury, Massachusetts, at Bishop Hill in 
northern Illinois, and the Amana Society at 
Amana, Iowa. The Amana Society continued 
its communistic form until about 1932. 
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Fig. 2. The Kremlin, seat of Russian Government, ir Moscow, i 
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Capitalism, Socictism, ond Communism 


1. COMMUNISM IS SOCIALISM 


Many Americans seem to believe that 
there are important differences between so- 
cialism and communism. Communism and 
socialism, however, are primarily two dif- 
ferent names for th2 same thing. This fact 
is made clear by a study of reliable diction- 
aries and encyclopedias and of statements by 
the leaders of the socialist-communist move- 
ment. 


Most dictionaries give essentially the 
same definition for socialism as for com- 
munism. Each is defined as a social or eco- 
nomic system in which the government owns 
and runs most of the “means of production." 
It owns the land, mines, factories, stores, 
transportation, newspapers, radio, television, 


hospitals, service agencies, and apartment 


houses. There is only one major employer 
and one landlord--the government. Families 
and individuals may be allowed to own a few 
personal things such as clothes, books, bi- 
cycles, and perhaps some furniture, 


Karl Marx (1818-1883) was the founder 
of modern socialism-communism. He was 
a German writer on economic subjects. He 
used the words socialism and communism 
interchangeably. The Encyclopedia Britan- 
nica describes Marx as a "socialist and phil- 
osopher," The Encyclopedia of the Social 
Sciences describes him 2s 2 "social phil- 
osopher, revolutionary leader, and founder 
of the chief current in modern socialism." 
Other major reference works use similar 
descriptions. 


Communistic parties in all modern coun- 
tries base their programs on the writings of 
Karl Marx (and his fellow worker, Friedrich 
Engels}, especially the Communist Manifesto, 
published in 1848. Tue Manifesto advocated 
the following measures: 


1. Abolition of all private property in_ 


land. 
2. A progressive income tay, 
3. Abolition of all rights of inheritance. 
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4, Government ownership sof a!l banks 
and credit agencies. 

5, Government ownership of all traus- 
portation and communication. 

6. Operation of all productive enter- 
prises by the government. 

7. Compulsory labor, with the estab- 
lishment of armies of Jaborers for 
industry and especially for agricul- 
ture. 

8. Thecombining of agriculture with in- 
dustry to eliminae differences be- 
tween town end country. 

9. Free education and abotition of child 
labor in factories. 


These recommendations provide impor- 
tant questions for discussion. For example, 
to what extent have these measures been adopt- 
ed in the United States? What are scme good 
and bad.resulis? What advantages and dis~ 
advantages would arise irom the adoption of 
other s? 


Marx claimed that the productive wealth 
of nations had become concentrated in fewer 
and fewer hands, leaving a growing class of 
people, the proletariat, with nothing to sell 
but their labor. He believed that the workers 
would and shouid organize, seize all pro- 
ductive propertv, and use it for the common 
good 


The doctrines of Marx and Engeis are 
being followed in Russia, China, Cuba and, 
to varying degrees in the United States and 
many other countries, 


Khrushchev himself has made some state- 
meéuts about the relationship between socialism 
and communism. According to the Russian 
leader, the present system in Russia is so- 
cialist, but the eventual goal is communism. 
It is significant to note that the name of "Rus- 
sia" today is the Union of Soviet Socialistic 
Republics, while the name of the organized 
group in control is the Russian Communist 
party,, 
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The creation and operation of a modern 
indusirializea economy reouiros three distinct, 
though ciosely related, processss: 


1. T-o creation of capital. 
2. The management of the productive 
processes. 
3. ‘2. allocation of the products of the 
economy among the pecple. 
We shail see how thesé prcvesses are Car- 
ried out in the scciglistic-communistic system 
and in what we call the capitalistic system. 


The creation of capital 


By the creation of capital we mean the pro- 
duction of products or gocds that are used ia 
the production of other goods and services. 
These products include simple tools like ham- 
mers and knives and highly complex tools like 
tractors, ships, airplanes, machine tools, 
steé] mills, electric power piants, irrigation 
systems, automated factories, husiness build- 
ings, and electronic computers. 


In every form of economic organization 
all capital goods must be the result of pro- 
duction in excess of consumption. in our 
capitalistic system the formation of capital 
(the accumulation of goods for further pro- 
duction) is largely the result of individual en- 
terprise. The motivating force is the hope 
for profit. 


In order that capital may be accumulated, 
the workers must produce more than they re- 
ceive for consumption. This means that in 
primitive economics the iaborers must work 
for low wages. They must work for low wages 
regardiess of whether the society is capital- 
istic or socialistic-communistic. This is be- 
eause the productivity of primitive economies 
is low, and the people can not consume more 
than their economy produces. Further, if 
they wish to accumulate machinery and equip- 
ment (capital) they must consume less than 
they produce, or they must borrow from more 
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2. HOW DO INDUSTRIALIZED ECONOMIES OPERATE? 


highly developed nations. Cur people did both 
in the early years. Now we help cthe:s by 
lending our capital. 


In the socialistic-comnuinistic system the 
government, called the state in inost discus- 
sions, Cecides what capital zoods are te ve 
produced and forces the people te produce 
them. Force can be exerted by withhc ting 
food and other necessities of life and by in- 
flicting physical punishment upen the worker 
or members of his family. 


o 
in our capitalistic econoiny the peopie, 
through their spending patterns, largely de-~ 
termine what capital geods will be produced. 
By this spending they determine whether the 
nation’s capital formation will be used for 
more drive-in theaters, more shopping cén- 
ters, or more gasoline refineries, 


Even in our economy the state decides upon 
the creation of certain capital items. Such 
items generally include streets and highways, 
sanitary systems, manv water and irrigation 
systems, some hospitais, some electric power~ 
producing and distributing systems, public 
recreational facilities, and most schools and 
colleges, (Some of our best hospitals, schools, 
and coileges, however, are privately owned 
and operated.} The workers are forced to 
contribute to the production of these capital 
items through taxes, inflation, or charges 
for use of the facilities. 


Capital formation requires two steps, 
(i) saving and (2) investinent. In our capitai- 
istic system different people oiten perform 
these two fenctions. Some people save-~put 
some oi their income into savings accounts, 
government bonds, and retirement funds, 
Other people borrow from the savings insti- 
tutions to invest--build factories, motels, 
bewling alleys, restaurants, and apartment 
houses, open mines, or drill oil wells. 
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Capitalism, Socialism, ond Communism 


Tae management of produciive processes 


In our capitalistic system the manage- 
za nt for our industries a gelected on a com- 
petitive basis, Each fn competes with 
others to get the best management for top and 
subordinate positions. The poor managers 
are weeded ovt when their divisions or their 
companies fali beniad or fail, 


A big chain-stere company keeps careful 
records on the performance of each depart- 
ment manager and each store manager. The 
top producers get the promotions; the non- 
producers get the axe. 


When a wrole company has poor eS 
ment, the stockhclders throw out the chief 
executives or take 2 big jess when the com- 
pany fails. For example, cf more than 70 
automobile companies in the United States in 
1924, less than half a dozen are still operating 
today. 


In the socisiistic-communistic system, 
management is selected largeiy on the basis 
of politics. This system is much like that we 
use in selecting persons for postmasters and 
raany other federal and state jobs. It gets 
some good managers, but it is not very ef- 
fective in eliminating poor management. 


in our capitalistic system the manage- 
ment of industry is guided by the continucus 
voting of the people. They vote with their 
money. They vote every time they sperd a 
dime for 2 coke, a dollar for a lunch, ten 
dollars for a motel room, a husdved dollars 
for a suit, a taousand dollars for a boat, ten 
thousand for a new barn, 100 tuousand fer an 
apartment house, or a million for an airplane, 


In the socialist-communist system the 
management receives much less guidance 
from the people and much more frem the 
central government. in many cases the people 
cannot vote for what they want because none of 
it is available in the markets. 


Allocation of the products among the people 


in our capitalistic system the allocation, 
or division, of producis and services among 
the people is determined by (1; the amount of 
buying power that they can command and {2} 
their persona! preferences for the unlimited 
variety of gocds and services that are avali- 
abie to them. 


Th2 amount of buying power available to 
each person is determined in part by com- 
petitive conditions and in part by law and con- 
tractual arrangements. The incomes of in- 
dividual farmers and independent business 
and professional men are determined in higlily 
competitive situations where individuals or 
small groups of individuals are the competitive 
units. The incomes of large union labor groups 
are also determined largely by competitive 
conditions, but the competitive unit is a larger 
group, such as the employees of a specific 
factory or the workers in a trade. 


Here we should note that union contracts 
in effect tell an employer how much he must 
pay and the worker how little he must take. 
Unions do not guarantee any worker a job, 
although coutracts with employers usually 
indicate some order of seniority for workers. 
This order establishes a system of ratiening 
jobs when employment opportunities are fewer 
than the number of qualified workers whe would 
like to werk at the established wage rates. 


This may be said about the level of wages: 
They can never be more than the productivitv 
of the economy. Thus increased productivity 
is always essential to higher real wages. By 
real wages we mean purchasing power. 


In addition to wages, we use two other 
devices to allocate products of the economy 
among the people. These devices ave (1) 
rationing and (2) taxes and public aid. 


Rationing is always necessary whenever 
the price of any commodity is kept below its 
balance point, or market value. ff the gov- 
ernment does not ration the item, then the 
producer or distributor must do it. Rationing 
may be on a simple first-come, first~served 
basis, or on some basis of need, merit or 
influence, 


During Worle War ‘I shoes, gasoline, 
tires, and many foods were rationed. Most 
yaw materials were rationed fo manufacturers 
in accord with the importance of their product 
to our military effort. A few items are still 
rationed today; for example, naturai gas for 
neatinug homes is rationed in some areas. The 
privilege of attending cellege may be vationed 
on tre basis of merit--scholarship. Students 
with low grades are not admitted. 


in socialist-communist countries prices 
of some things are often kept below market 
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Capitalism, Socialism, and Communism 


value. For this reason it is necessary to 
ration many items, including housing. Usually 
a long wait is necessary before housing can 
be secured. The privilege of attending high 
school and college is more carefully rationed 
in socialist-communist countries than in the 
United States. Good scholars can attend col- 
lege with little or no expense. In the United 
States the size of father's checking account, 
rather than the student's scholarship, some- 
times is the factor that determines whether 
or not the good student goes to college. Some 
families do not value education highly. Some 
farm families, for example, may prefer to 
spend their money for a new automobile, 


tractor, or furniture, or more land than for 
education. The proportion of farm boys and 
girls attending college in our country is well 
below the average for the nation. 


Public aid is used extensively in the United 
States and other capitaiistic countries to al- 
locate food and other essentials to individuals 
and families that cannot take care of them- 
selves. Unfortunately public aid is also given 
to many who could provide for themselves if 
they wished to do so, or were forced to do so. 
We do not have much information about public 
aid in communistie systems. 


3. WHAT IS CAPITALISM? 


The word capitalism has many connofations, 
some of them unfavorable. According toa 
huge dictionary published 50 years ago, capi-~- 
talism is "a system which favors the con- 
centration of wealth in the hands of a few." 
This definition or description was devised and 
publicized by Marx, Most of us in America 
could not support that kind of capitalism. 


An equally heavy, but newer, dictionary 
defines capitalism as "an economic system in 
which...the ownership of land and natural 
wealth, the production, distribution and ex- 
change of goods, the employment and reward 
fer labor,...are entrusted to and (carried un) 
by private enterprise and control under com- 
petitive conditions.'' According to this defi- 
nition, the two key characteristics of our form 
of economic organization are (1) private own- 
ership and {2) competitive conditions. This 
definition is much more appropriate for us in 
America than the one given by Marx a century 
ago. Incidentally, this same dictionary says 
that "usually socialiem denotes the doctrines 
developed by... Kari Marx...." This sup- 
ports our earlier observation that socialism 
is identical with communism. 


Curiously enough, the New International 


Encyclopedia, published in 1917, does not 
have an article on capitalism, although it has 
long discussions of both socialism and com- 
munism. Among other things it Says that 
“communism, in its broadest sense, is the 
economic basis of socialism." 


VAS 2038 


uhenttintemantnhee tech ener Loa’. 7.) :. 7 dit te tor adeemtetenntendeeneneniel 


The concept of capitalism is much newer 
than the idea of socialism-communism. Karl 
Marx is given credit for "discovering capital- 
ism.'' His most famous book is called "Das 
Kapital." Most of the other economists of his 
time did not even mention capitalism. They 
accepted it, but did not have a name for it. 


The famous German economist, Werne: 
Sombart, who lived until 1941, was the first 
to recognize capitalism as fundamental to the 
modern system of economic thought. His 
chief work, Der Moderne Kapitalismus, was 
first published in 1962. 


We may note some of the essential char- 
acteristics of medern captialism: 


1, The capitalistic process is evolution- 
ary; it igs always changing; it can never re- 
main static. It is the only known economic 
system that has led to the highest levels of 
living for the masses of people. 


2. The capitalistic system inflicts at 
least temporary hardship on some people. 


They jose out in the competitive struggle and 
are forced to find other employment. Farm- 
ers, coal miners, and railroad workers arv 
examples of entire groups who find that op- 
portunities for employment are diminishing. 


Many persons assert that there is littie 
or no competition in our present business 
world. Most of them apparently have had 
littie or no experience in the management or 
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ownership of any besiness. We do have lit- 
erally millions of persons who have worked 
in the business world of modern America and 
who can testify to the reality of competition 
there. Just talk to a few businessmen in your 
own home town-~or someone who has a man- 
agerial position in a large corporation. 


3. The capitalist society has a class 
structure (as do most known Societies). Marx 
alleged that there were only two classes--the 
wealthy owners and the poor working people, 
the "haves" and the “have-nots, " but we have 
many "classes.'' We have managers of bus~ 
inesses, farmers, skilled workers, common 
laborers, the clerical ("white collar") group, 
and the professional class. These are, of 
course, not distinct classes, but rather broad 
areas that have no distinct border lines. Sup- 
porters of capitalism ascribe individual suc- 
cess in this society to superior abiiity, stren- 
uous effort, and strong moral standards. Op- 
ponents of capitalism assert that exceptional 
economic achievement under capitalism is the 
result of "luck" or the absence of moral stand- 
ards, or both! 


4, A fourth characteristic of tne capital- 
istic system is that it runs by spurts-~some-~ 
times fast, sometimes slow. Thus we have 
alternating periods of boom and recession. 
The recession periods bring extensive unem- 
ployment and also political unrest. Reces- 
sions and depressions are fertile breeding 
grounds for politica: revolution. The de- 
pressions after World War I brought on the 
destruction of popular governments and the 
rise cf dictators in Germany (Hitler), Italy 
{Mussolini}, and several other countries. 
Even here in the United States we experienced 
a considerable revolution led by Franklin D, 
Roosevelt. 


In our society the government owns con-~ 
siderable property and operates a numer of 
inajor enterprises. Among these are roads 
and streets, parks, public lands in the Rocky 
Mountain states, dams, reservoirs, and much 
electric power generating and distribution 
equipment. Among the government operated 
enterprises are the postal system, the sociai 
security system, and most of our schools and 
colleges. 


it is argued thet since the government 
hae managed these properties and enterprises 


efficiently and satisfactorily, it could own 
most oi our other property and operate most 
of our other enterprises with equal success 
and satisfaction. There is one big fallacy, 
however, in this line of argument. It over- 
looks the fact that private enterprise provides 
essential competition for the government in- 
stitutions. The government must meet the 
competition provided by the private sector of 
the economy. Thus, state universities must 
meet the competition provided by private 
schools, such as Harvard, Yale, Princeton, 
Northwestern, and the University of Chicago. 
The state schools must meet competition in 
paying staff members but, more important, 
they must meet cor.petition in excellence of 
teaching. 

Employment by a public agency is reason- 
ably pieasant and remunerative under present 
ccenditioas. Employment by the state, how- 
ever, might be very unpleasant, or unobtain- 
able, if there were no private employers. 


We should say a word about laissez faire, 
a French expression meaning let it be, do not 
interfere. It is a policy supported by some 
economists in the past and also at the present 
time. Many people confuse laissez faire with 
competition. They argue that we do not have 
laissez faire in business, therefore, we should 
not expect to maintain competition in agricul- 
ture. The first part of this argument is right, 
but not iu the sense that is commonly meant. 
Certainly we do not blindly foliow the doctrine 
of laissez faire in oux economy. We intervene 
especially to maintain or create competition. 
By contrast, laissez faire would permit big 
business te become highly monopolistic. 


if there is any one characteristic that is 
special to our (the U.S.) form of capitalism, 
it is intense competition. We have extensive 
laws to promote and maintain competition. 
This fact is iilustrated by the court trials and 
the conviction cf the executives of some large 
corporations for conspiring to aveid com- 
petition. 

To be sure, our competition is not perfect. 
We have some laws to promote and mair tain 
monopolies. Outstanding among then: ~.e laws 
that exempt labor unions from aotirust laws. 
In this respect West Germany ts ahead of the 
United Slates. We see the results in tne fact 
that the U. 8, dotlar is weak while the mark is 
strong. The Germans heve been gaining gold 
while we have been losing it. 
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4, CAN PERSONAL FREEDOMS BE MAINTAINED UNDER SOCIALISM OR COMMUNISM? 


One important question for us to consider 
is whether a popular or free government can 
be maintained where that government owns 
most of the means of production and hires and 
«res most of the people. In the United States 
today many people prefer working for the gov- 
ernment to working in private industry or going 
into business for themselves. Most employees 
of federal, state, and local governments enjoy 
reasonably good pay, often more than they 
could earn in private employment. Gold- 
brickers seldom get fired. Wage increases 
come almost automatically. Disability and 
retirement benefits are acceptable, and if any 
good worker becomes dissatisfied he can usually 
get acceptable 2mployment in private business. 


However, if the government controlled ai, 
jobs--was practically the only employer, the 
individual would have no choice of employer. 
The best jobs would go to political favorites 
and to those who would support the "party 
line." Persons who criticized the admini- 
stration or its policies would be penalized by 
being denied promotions, by being demoted, 
or by being assigned to some American equiv- 
alent of Siberia. 


There are some of these practices in our 
own country, and probably in every country 
that has popular government and private en- 
terprise. For example, there are hundreds 
of jobs in the federal government that are 
filled to pay political debts and to build politi- 
eal organizations. Similar practices prevail 
in most state and city governments. 


Another example is the collection of so- 
called voluntary contributions from city, state, 
and federal employees to build political cam- 
paign funds. 


A third example is provided by many of 


our labor unions. They virtually control the’ 


employment opportunities of their members. 
Workers who oppose the union may find them- 
selves subject to personal harassment and be 
dénied employment. 


Union members, like government workers, 
are often asked to make "voluntary" contribu- 
tiens to so-called educational programs which 
are in reality political campaigns. Failure 
to make such contributions results in social 
and economic pressures on the members who 
would be independent. 


Fig. 3. American f 
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Capitalism, Secicelism, ond Com. ‘nism 


In a private enterprise system, employ- 
ment in government service is always pro- 
tected by the existence of alternative em- 
ployment in private industry. The alterna- 
tive of private employment is the essential 
force that makes and keeps government em- 
ployment bearable. 


Recall the quotation, "Power corrupts. 
Absolute power corrupts absolutely." 


While 1. ‘s theoretically possible to have 
popular gove. ment that is also socialist- 
communist, nu ‘ch government has ever 
existed for any sustantial period of time. 
In the absence of s; cific examples to the 
contrary, and in view * the nature of people, 
it seems unlikely that ‘2 can expect to see 
personal freedoms ma ntained under any 
socialist-comiiuhis: coar omic system. 


5. COMPARISON OF CAPITALISM AND SOCIALISM-COMMUNSM 


All knowa economic systems are mix- 
tures of capitalism (private enterprise) and 
socialism-communism (public enterprise). 
There seem to be some important advantages 
from such a mixture, For example, a good 
system of public schools seem to be necessary 
for the achievement of a high standard of liv- 
ing for a nation. And no socialist-communist 
country has been able to operate without some 
private enterprise. 


While a mixture of private and public 
enterprise seems to be desirable, the nature 
of the mixture is very important. Some es- 
sential services apparently can be provided 


cl an co ea ee 


advantageously by public agencies, but ex- 
teusive government control of production and 
employment--especially schools, newspapers, 
radio, and television-~-leads to inefficient 
production and loss of personal freedom. 


An economic systern can be compared with 
the making of coucrete. Strong and useful 
concrete can be made with the right mixture 
of high quality cement, sand, gravel, and 
water, But poor quality ingredients, or im- 
proper proportions of then: produces only a 
worthless mess. The fo:lowing paragraphs 
provide some comparisons between capital- 
ism aud socialisni-cominunism, 


Fig, 4. Russian women at work on a farm, 
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Capitalism, Socialism, and Communism 


Ownership of property 


Capiiatism. Most property is owned by 
individuals or groups (corporations). The 
owners have great freedom in the use of their 
property. Thev can use it for personal en- 
joyment or for pi«ducing things for sale, so 
long as such use does not interfere materially 
with the rights of other neople. Private prop- 
erty can be sold or given away. Owners 
usually must pay taxes basce on the value of 
the property, for the mdaintencnce of public 
services. Taxes also may be :2vied upon 
property when it is transferred .*om one 
party to another. Private property ~ights 
are granted by society as a whole and -re 
limited by the whole society. 


Socialism-Communism. Prope2ty gen- 
erally belongs to the people ¢ollect:vely. The 
public owns the land, mines, facteries, trans- 
portation, stores, hoisis, res:aurants, the- 
aters, newspapers, .2d:.8, and television. 
The public also owns the . ivs¢s, apartments, 
and automobiles. These prc. “ties are man~ 
aged by government employ*.vs who are di-~ 
rected by a highly centralized authority. In- 
dividuals and families may be permitted to 
own personal items such as clothing, furni- 
ture, and bicycles. 


Freedom of enterprise 


Capitalism. Each person nas the privi- 
lege of choosing his occupation or business. 
He can work for himself, or choose a private 
or public employer. It is believed that when 
each person is free to choose his occupation 
he is likely to make his best contribution to 
group welfare. Freedom of enterprise does 
not guarantee that each individual will be suc- 
cessful in his chosen vocation. Governmental 
units, representing the public, intervene to 
prohibit activities judged to be against the 
public interest. 


Socialism-Communism. Practically all 
individuals must work for the government or 
a government agency. Each person is expected 
to work in a job provided by the government, 
though he may have some choice of jobs. 
While socialist-communist countries usually 
permit some small private enterprises, no 
one, except possibly a favored few political 
leaders, is permitted to earn substantial prof- 
its. Freedom of enterprise is often expressed 
in graft--or the sale of influence. 
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Economic incentives 


Capitalism. Individuals base most of 
their activities on a desire from some kind 
of economic gain such as wages or profits. 
The desire for power and prestige, and the 
satisfaction from helping others, also serve 
to motivate individuals to produce useful goods 
and services. The desire for economic gain 
guides individuals into occupations and ac- 
tivities where they can make a large contribu- 
tion to the satisfaction of the wants of many 
people. 


Socialism-Communism. There is very 
little opportunity for personal profit, or to 
become the owner of such attractive things 
as automobiles, homes, and farms. According 
to traditional socialist-communist theory each 
individual would be paid largely according to 
his needs. Thus wages and salaries would be 
about the same for everyone. In practice, 
however, public cfficials and the managers 
of enterprises, (who usually double as political 
leaders) receive much higher incomes than do 
most of the people. 


The ;-rice system 


Capitalism. Most of the economic activity 
is guided by an impersonal price system. ‘It 
directs the production and use of goods and 
services, except those provided by public 
agencies. Individuals consider prices when 
they decide what and how much to buy. They 
are guided in a large part by wages and sal- 
aries (the price of their labor) in the choice 
of their occupation and employer. Prices 
also guide the use of land and capital (build- 
ings and equipment) into the most desired 
uses. Prices keep production and consumption 
in balauce without need for rationing. 


vocialism-Communism. Prices are 
reiatively unimportant in guiding production 
and consumption. Major decisions are made 
by public officiais, who usually are political 
leaders. The central governing group decides 
what and how much to produce. Prices pro-~ 
vide some guide to consumers in their pur- 
chases, but most major items~-such as housing 
--are allotted by government officials. Wage 
differentiats (prices) appareutly are essential 
to encourage leadership and the assumption of 
responsibility. The lack of a free pricing 
system prevents the development of efficient 
agricultiral and industrial enterprises. 
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Competition 


Capitalism. In the American form of 
capitalism competition works to reward the 
efficient and to penalize the inefficient. Com- 
petition among firms encourages the reduction 
of costs of production, the improvement of 
quality and the development of new products 
for consumers and industry. In most in- 
dustries competitive conditions are main- 
tained by government rules, and court action 
if necessary. Some monopolies are permitted 
and even encouraged, for example the supplying 
of water, electricity, gas, and telephone serv- 
ice. Charges by monopolies are controlled by 
the government, not to insure a profit to the 
owners, but to protect the public. Competition 
among individuals for the better jobs leads to 
constant improvement of individual perform- 
ances. 


“~ $ocialism-Communism. There is rela- 
tively little direct competition among farms, 
factories, and other economic units in the 
socialist-communist systems. Effective 
competition is impossible without free prices 
and free markets. There is little incentive 
to reduce costs, improve cuality or to develop 
new products for consumers. Factories, 
railroads, etc., operate largely as mon- 
opolies. Prices and charges are regulated 
primarily for the benefit of the government. 
This benefit may be monetary or political. 
There is considerable competition among 
ambitious individuals. This competition be- 
gins in school. Students who show exceptional 
abilities are given advanced training. Later, 
those who exhibit technical ability and/or 
political leadership are given the better jobs. 
Those who incur the displeasure of the leaders 
are demoted or punished. 


Capitalism, Socialism, and Communism 


(11) 


Political and economic freedom 


Capitalism. Experience over many cen- 
turies has shown that a high degree of political 
and economic freedom can be achieved and 
maintained under our form of capitalism, 
which is chara sterized by the private owner- 
ship and competitive operation of land, fac- 
tories, and other productive property. Each 
individual can go into a business for himself, 
or get a job with any one of many private 
businesses or public agencies. He can freely 
and publicly support or criticize his private 
employer or the public officials. He can par- 
ticipate in the selection of nominees for public 
office, and usually can choose between at least 
two contenders for any public office. He can 
himself become a candidate for public office 
without or with the support of the ruling group. 


Socialism-Communism. Marx and other 
leaders long claimed that people were op- 
pressed under capitalism and that they would 
gain freedom under socialism-communism. 
It hasn't worked out that way. Everywhere 
that the communists have taken over the people 
have lost, rather than gained freedom. They 
have lost the privileges of owning property, 
going into business for themselves, or working 
for an employer of their own choice. They 
have lost the freedom to criticize their em~ 
ployer and government officials. Most of the 
people have no voice in the selection of candi- 
dates for public offices. They can vote, but 
only for the man selected by the partv leaders. 
The lack of freedom and opportunity 1:5 clearly 
shown by the stringent measures, including 
the building of the infamous wall! in Berlin, 
taken to prevent the people from leaving the 
socialist-communist countries. 


This unit wos prepared by L. H. Simesl, Department of Ageicultural Economics, University of (Hinois. 
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Safety in the Agricultural Mechanics Shops. 
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*TEXTBOOKS, REFERENCE BOOKS, *VOCATIONAL AGRICULTURE, *SAFETY, 
*EQUIPMENT, *FARM SHOPS, AGRICULTURAL ENGINEERING, 


The purpose of this document is to provide reference and textual 
materials for high school vocational agriculture and adult farmer 
students on the safe operation of shop equipment. Development by a 
teacher educator included consultation with subject matter 
specialists, teacher-educators, supervisors, and teachers. The 
document concerns general safety rules, and hand tool, electrical, 
tractor and machinery, and sheet metal safety. Safety instructions 
are included for portable electric circular saws, tilting arbor and 
radial arm saws, jig saws, band saws, jointers, electric sanders, 
routers, planers, drills, grinders, power hacksaws, arc welders, gas 
welders, inert gas welders, spot welders, and gas forges. The 
material is appropriate for use by vocational agriculture teachers 
with students of average ability with interest and occupational 
goals in agriculture. Time required is for 2 to 8 hours. This 
document is available for 30 cents from Vocational Agriculture 
PPA ae otha of Illinois, 434 Mumford Halli, Urbana, Illinois 
O17. 
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AGRICULTURAL MECHANICS SHOPS: 


1. What Are General Rules for Safety in the Agricultural Mechanics Shop? 
2. What Are Safety Instructions for the Use of Hand Tools? 

3. What Are Safety Regulations When Working with Electricity? 

4. What Are Safety Instructions for Tractor and Machinery Repair? 

5. What Are Safety Instructions for Soldering and Sheet Metal Work? 


Safety Instructions for Operating 
6. Portable Electric Circular Saws 


a 7. Circular Saws (Tilting Arbor and Radial Arm) 
+> 8. Reciprocating and Portable Jig Saws US. DEPARTMENT OF HEALTH, EDUCATION & WELFARE 
a 9. Band Saws OFFICE OF EDUCATION 
@Q 10. Jointers THIS OOCUMENT HAS BEEN REPROOUCEO EXACTLY AS RECEIVED FROM THE 
. PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
2Q 11. Electric Sanders STATED 00 WOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
ley POSITION OR POLICY. 


12. Routers and Planers 

13. Drill Press and Portable Electric Drills 
14. Power Grinders 

15. Power Hack Saws 

Are Welders 

17. Oxy-Acetylene Welders 

18. Inert Gas Shieldei Welders 

19. Spot Welders 

20. Gas Forges 


One of the most valuable habits you can wearing safety goggles, and in one month's 


acquire in your shop training is the formation 
of a positive safety attitude. A positive safety 
attitude means the habit of not only being 
safety conscious but also familiar with rec- 
ommended sefety procedures in using tools 
and operating equipment. It is not difficult 
to be constantly aware of the importance of 
safety when you know how vital it is to you to 
eepultivate proper attitudes toward safe work 
whabits. 


The danger of the absence of a positive 
GBttitude toward safety becomes immediately 
g=pparent when you consider the consequences 
swof neglect in any one area. In the field of 

traffic safety, evidence shows that where 
traffic law enforcement decreases, accidents 
S increase. In another case, a factory foreman 
became lax in enforcing the requirements for 


N 


Spe sent ee ane tae SY ae ME TSE VTE AAI 6 Ate tater 6 eer ee artery ee tn gw SH be iy Laan Ada 


time, eye injuries increased five percent. 
No doubt each of you can easily recall recem 
accidents in your community that were due to 
carelessness, neglect, or an improper safety 
attitude. Industrial shops are not the only 
place where a positive safety attitude is im- 
portani. It is important in agricultural me- 
chanics shops. Therefore, the safety rec- 
ommendations found here have been estab- 
lished for three very good reasons: 


1. To protect you and your co-workers 
from bodily harm. 


2. To minimize damages to the facilities, 
machinery, and tools. 


3. To provide you with experience in 


safety concepts that apply to occupa- 
tional fields. 


a 
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(2) Sofety in the Agricultural Mechanics Shop 


WHAT ARE GENERAL RULES FOR SAFETY IN THE AGRICULTURAL M=CHANICS SHOP? 


Safety is of first importance in any shop. 
Safety involves many things. It means having 
tools and equipment in good operating con- 
dition with proper guards in place at all times. 
It means that students who use the shop must 
be properly trained in safe operating pro- 
cedures. Most ofall, it means the use of 
common sense and good judgment by students 
who are alert anc who really believe in safety. 


Statistics show that 85 percent of school 
and industrial plant accidents are due to hu- 
man factors against which mechanical devices 
cannot guard. Thus, guards and other safety 
devices afford only about 15 percent protection 
against accidents. Most accidents result 
from someone's thoughtlessness, careless- 
ness, or lack of consideration for others. 


Safety depends upon YOU; YOU must be- 
lieve in it; YOU must learn and practice safe 
rules of conduct in the shop; YOU must sell 
others on the idea of safe operation at all 
times. 


Proper dress in the shop 


Wear appropriate clothing in the shop. 
Avoid loose fitting or ragged clothing. When 


working with power equipment, remove your 
tie, roll your sleeves above the elbows, and 
tuck your shirt in your trousers. 


For welding, clothing should be free from 
accumulated oil, dirt, and grease. Fire re- 
sistant gauntlet gloves are recommended for 
the hands and wrists. Woolen clothing is 
preferable to cotton because it is not as read- 
ily ignited. Keep sleeves and collars buttoned. 
Cuffs should be turned down and pockets should 
be eliminated. Low shoes with unprotected tops 
permit slag or sparks to lodge in them. 


Keep hair cut to avoid hazards when work- 
ing in the shop. 


Wear safety goggles while working in the 
shop. Safety goggles protect the eyes from 
injuries caused by small particles, splashed 
acids, etc. 


Proper work habits in the shop 


Avoid HURRY. Plan your work so you 
will have plenty of time to finish before clean- 
up time. A hasty operator cannot be a careful 
operator. 
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Keep busy during the entire period in the 
shop. Plan your work so you are busy during 
the shop period. Do not bother other students 
or work on another student's project unless 
you have been so assigned by your instructor. 


Refrain from loud talking or shouting. 


The shop isa teaching laboratory and un- 
necessary noise is distracting. Talk ma 
low tone and avoid shouting. 


Do not leave the shop without the instruc- 
tor's permission. The instructor is responsible 
for all members of the class during the time 
they are assi¢ned to him. Do not leave the 
class without first checking with your instruc- 
tor. 


Do not talk to another student while he is 
operating power equipment. Operating a 
machine is a full time job. If necessary to 
talk, signal him and wait until he has turned 
off the machine. 


Do not start or stop machines unless you 
are the operator. The operator of a machine 
must be in full control at all times. Some 
operations require a helper, but the helper 
should not start or stop the machine or con- 
trol its operation in any way. All stationary 
power tools should have a working safety 
zone. it may have lines plainly marked en- 
circling the power tool. During the operation 
of the power tool, only the operator or the 
operator and his assistant should be within the 
safety zone. 


Do not engage in horseplay, scuffling, or 
pushing while in the shop. Any student who, 


by his actions in the shop, becomes a hazard 
to the safety of himself or his fellow students, 
shouid not be permitted to operate equipment. 
In extreme cases he may not be permitted to 
continue as a member of the class. 


Clean the shop before leaving it. When 
the warning bell rings, all tools should be 
returned to their proper storage place and work 
areas cleaned up before the class is dismissed. 
Spilled oil or grease should be cleaned up 
promptly as it may cause others to slip and 
fall. Accumulations of dirt, sawdust, and 
trash create a fire hazard as well as an ac- 
cident hazard. 


Report all defective equipment to your 


instructor. Turn off any motor or appliance 
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MEMORANDUM 
TO: The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 


980 Kinnear Road 
Columbus, Ohio 43212 


FROM: (Person) J. W. Matthews (Agency) Vocational Agriculture Service 
(Address)_434 Mumford Hall, Urbana, Illinois 61801 
DATE : August 1, 1967 
RE: (Author, Title, Publisher, Date) Safety in the Agricultural Mechanics 
Shops, VAS 3022. Urbana, Illinois: Vocational Agriculture Service, 
University of Illinois. 24 p., 1967. 


Supplementary Information on Irstructional Material 


Provide information below which is not included in the publication. Mark N/A in 
each biank for which information is not available or not applicable. Mark P 
when information is included in the publication. See reverse side for further 
instructions, 


(1) Source of Available Copies: 
Meaney ———1ocational Agricul ture Service ——_——__—__ 


Address 434 Mumford Hall. Urbana. He ois gee) a 
Limitation on Tvai lable e Copies no timit ice/Unit 


Sara prices ) same 


(2) Means Used to Develop Material: 


Development Group Individual authorship, approval of subject-matter department 


Tevel of Group State: R.F. Espenschied, Asst. Prof. of Aqricultural Engineering & 
state: RE. Espenschied, Asst. Prof. of Agmicultura‘indines 


Method of Design, Testing, and Tri Voc. Agriculture 
Designed by subject-matter specialists, teacher educators, supervisors 


and advisory committee of teachers. 


(3) Utilization of Material: ; a sete 
Appropriate School Setting High school, post-high school institution 
Type of Program High ‘scnoo!., adu 


Occupational se rire — penduction agriculture 
Geographic Adaptability Not limited nies 
Uses of Material Student text and reference eh 

Users of Material Students 


(4) Requirements for Using Material: 


Teacher Competency General agriculture : 

Student Selection Criteria “Age 14 up. both sexes, grade 9 to adult, average 

aibiilitv. agricultural titerest and occupational objective. 
Aliotment_ 2 - 8 clock hours 


Supplemental Meaia -~ N/A 


Necessary 
Desirable —} (Check Which) 


Describe 


Source 
{address 
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Safety in the Agricultural Mechanics Shop (3) 


that does not seem to be operating properly. 
Turn off the motor if it seems to be heating 
above normal operating temperature. Equip- 
ment must be kept in good condition to be 
safe. Cutting tools must be kept sharp, hand- 
les tight, and guards in place on grinders, 
saws, and other power tools. Equipment 
that is not in good operating condition should 
be labeled "OUT OF ORDER" and not used 
until it is repaired. 


THINK. Most accidents are caused by 
thoughtlessness. When in dourt about the 
correct safety procedure, ask your instructor. 


Proper fire protection in the shop. 


Know the location of fire extinguishers. 
Learn the types of fire extinguishers that are 
available in the shop and the correct type to 
use on each class of fires. , 


Know the location of the fire blanket. The 
fire blanket should be available to the welding 
area for emergency use to extinguish clothing 
fire. 


Always check the area for flammable ma- 
terial before lighting torches or turning on 
welders. 


Store paint, lacquer, and other flam- 
mable material in metal cabinets. 


Use only safe solvents for cleaning, Gas- 
oline should never be used for cleaning pur- 


poses because of the danger of fire or explos- 
ion, 


Proper first-aid in the shop 


Report all injuries, including minor cuts, 
to your instructor. Infections can develop 
wherever the skin has been broken or cut. 
Use first-aid materials and if in any doubt, 
consult a doctor or nurse. No student who 
has had an accident which caused the flow of 
blood should leave the shop alone. 

Know the location of the first-aid cabinet. 
The standard items of first-aid supplies should 
be kept in a first-aid cabinet in the shop. 


Welding or cutting on containers 


Never do any welding or cutting on con- 
tainers that have held a flammable substance 


until they have been thoroughly cleaned and 
safe~guarded.* An empty gasoline container 
may be just as dangerous as a fuil one because 


gasoline vapor usually remains in the con- 
tainer after gasoline or other flammable ma-~ 
terial has been removed. 


First wash the tank several times and 
flush it with live steam until all possibility of 
gasoline vapor has been removed. Washing 
with a strong soluticn of caustic soda or sim- 
ilar chemical will remove heavy oils. 


Fill the tank with water or carbon dioxide 
before welding or cutting on it. 


Water drives out any remaining vapor. 
However, before starting to weld, drain the 
w..ter toa point just below the spot to be welded. 
Also be sure there is a vent or opening above 
the water to provide for the release of heated 
air from inside the container (Fig. 1). 


Carbon dioxide may be forced into the 
container where it is not practical to fill it 
with water (Fig. 2). Periodic examination 
of the gas contents of the container should be 
made to make sure the concentration of car- 
bon dioxide (80% of air space inside container) 
is great enough to prevent an explosive mix- 
ture. 


[Cry ice is sometimes used by placing a 
sufficient amount in the container to provide 
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Fig. 1. Containers which have held flammable materials 
should be filted with woter before welding or cutting. Make 
sure that the space cbove the water level is vented. 


* Detailed procedures for safe-guarding containers for welding 
may be found in the bookie: “Safe Practices for Welding and 
Cutting Contamers That Have Held Combustibles.’’ Amerie 
can Welding Society, 33 W. 39th St, N.Y. 


VAS 922 


ESSA NE Prec MENT res bY te eee et NN DET RL I I ORT OE DBO 8 Tet OEE Sha OTe ner " — 
hts cea SrA NA NA a ih aa tea net Abe DONE PBL De Teh $8 44 Bs Mae Ltr ene 2 ai y's be ibe wi rat Data 


} 
J 
u 
1 
l 
1 
1 
1 
i 
j 
1 
{ 
‘ 
1 
1 
t 
} 
1 
| 
t 
t 
1 
J 
} 


Pon ehh ante tg eateet PeateeenStor pata te 


Fig. 2, Suitable concentrations of nitrogen or carbon dioxide 
may be used to supplement thorough cleaning to safeguard 
containers, 


Although most serious accidents involve 
power equipment, many minor accidents occur 
with common hand tools. Following are some 
suggested practices that will help to eliminate 
shop accidents with hand tools. 


Proper use of hand tools 


Keep all edge toole »aarp. Dull tools are 
dangerous because excessive pressure is 
necessary to make them cut and this frequently 
causes tools to slip and injure the operator. 


Avoid cutting toward yourself or others 
around you, when using an edge tool. There 
is always a possibility of the tool slipping and 
injuring you or others. It is necessary to pull 
a draw knife or a spokeshave toward jou, but, 
since you use both hands with these tools, they 
are relatively safe. 


Use wrenches of the proper kind and size 
for the job. Wrenches with worn or spread 
jaws are hazardous. Do not use a pipe to 
extend the handle of a wrench. Wrenches that 
fit improperly increase the chance of slipping 
and injuring your knuckles. Do not strike 
wrenches with hammers. 


Do not handle tools carelessly. Avoid 
dropping tools or placing them where they 
can fall or be easily knocked over. 
Provide handles for all files. This re- 
duces the possibility of an injury from the 
sharp tang. 
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(4) Safety in the Agricultural Mechanics Shop 


The dry ice produces carbon 
dioxice which occupies the air space in the 
container. In using dry ice, be sure to use 
enough dry ice to replace 80% or more of the 
air space with the carbon dioxide. 


PRECAUTION! - The use of carbon tetra- 
chloride in place of carbon dioxide is not 
recommended as carbon tetrachloride gives 
‘off a poisonous vapor when heated. 


2. WHAT ARE SAFETY INSTRUCTIONS FOR THE USE OF HAND TOOLS? 


Use tools correctly. Do not use a tool 
for a purpuse other than for which it was de- 
signed. Use the right tool for the job. The 
wrong tool may damage materials, injure 
workers, or both. 


Do not use pliers in place of a wrench. 


Do not use a wrench asa hammer. The 
wrench may break or chip. 


Do not use a screwdriver a» a chisel, 
punch, or pry bar. Hammering on a 
screwdriver may damage it. 


Do not use a machinists or ball pein ham- 
mer for carpentry work. 


Do not use carpenter's hammers to strike 
punches or cold chisels. 


Do not use punches or chisels with mush- 
roomed heads. Dress the heads of mushroomed 
cold chisels and punches on the grinder in 
order to prevent particles from breaking off 
and endangering the user or other persons. 


Store tools properly so that sharp edges 
are guarded. 


Keep handles secure and in good repair. 
Be sure all tool handles are securely attached 
before using them. Loose hammer heads or 
weak handles endanger other workers as well 
as yourself. Check for cracked or loose 
handles on all axes, hatchets, and hammers 
before using them. 
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Safety in the Agricultural Mechanics Shop (5) 


Adjust the jaws of adjustable wrenches. 
Take time to properly adjust the jaws and 


keep the face of the wrench forward in the 
direction the handle is to turn. Adjustable 
wrenches often slip or break when used im- 
properly. 


Keep tool handles free from dirt, oil, 
and grease. Dirty, greasy tools are dangerous 


because it is impossible to grip them properly. 
Clean tools make a worker more efficient. 


Drive nails correctly. Hold the nail be- 
tween the thumb and forefinger. Keep the 
remaining fingers closed and away from the 
nail. 


Do not carry edged or pointed tools in 
your pocket. Serious injuries can be caused 


by chisels, scribers, wing dividers, etc. in 
this way. 


Hold work steadily. Be certain that work 


to be cut, sheared, chiseled, or filed is steady 
and secure to prevent tools from slipping. 


Use screw drivers of the proper size. 
Don't use one with a blade too thick, too thin, 


too wide, or too narrow, as it may slip and 
cause injury. Keep the tip in good condition, 
not worn or rounded. Use screw drivers of 
proper design. Do not hoid work in your hand 
when using a screwdriver. If possible, use 
both hands on a screwdriver and keep it pointed 
away from your body. Puncture injuries caused 
by screwdrivers are rather common and often 
quite serious. 

Mount vises securely. A loose vise is 
dangerous. If a machinist's vise has a swivel 
base, be sure it is locked. Do not strike the 
vise handle with a hammer. Do not use a pipe 
as an extension of the handle. Normal lever- 
age will hold the work securely in place. Do 
not hammer on the beam. It is not an anvil 
and is not intended for this use. Keep vise 
jaws clean at all times. 


3. WHAT ARE SAFETY RECOMMENDATIONS WHILE WORKING WITH ELECTRICITY? 


Students are surrounded in the agri- 
cultural mechanics shop by various ty,es of 
electrical equipment, tools, and appliauces. 
In order to work safely under these conditions, 
it is important to understand the possible 
dangers that may result from unsafe and im- 
proper operation of electrical equipment. 


Recommendations for safety with electricity 


Check all wiring, outlets, and service 
fixtures in the shop regularly for safety. This 


should include wire size, outlets, fuses, switch 
boxes, etc. All wiring should comply with the 
National Electrical Code. 


Locate and check the master switch. Be 
sure you know where this switch is located and 
how to shut it off in an emergency. 


Check all electrical tools for damaged 
cords, faulty plugs, or loose connections. 
All cords should contain a grounding con- 
ductor. 


Check all extension cords for exnosed 
wires, faulty plugs, poor insulation, and poor 
connections. Avoid overloading extension 
cords. Avoid handling electrical cords and 
switches with wet hands. Do not place ex- 
tension cords in doorways or lay them on 


radiators or steam pipes. Wipe them to re- 
move grease before putting them away. Do 
not disconnect power tools, appliances, or 
extension cords by pulling on the cord. This 
may cause loose connections or broken con- 
ductors. 


Use grounding plugs on all power tools. 
Be sure that all receptacles in the shop are 


the grounding type and properly installed. 


Use care in dar.p places. Do not operate 
electrical equipment adjacent to water or 


damp places unless special precautions have 
been taken. When working with electrical 
equipment in damp places, it is best to wear 
rubber-soled shoes. 


Keep proper size fuses on hand. Do not 
use pennies or other objects as a substitute 
for fuses. This may result in overheated con- 
ductors and appliances or in a fire. 


Unplug heating appliances. Never leave 
heating appliances connected when not in use. 
Overheating or fire may result. 

Use proper cleaning solvents. Do not use 
gasoline or flammable solvents to clean elec- 
tric motors or appliances, 


Check motor temperature. Turn off 
motors and appliances that are smoking, have 
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a peculiar smell, or are operating above nor- 
mal temperature. 


Check circuits carefully, Use an insul- 
ated circuit tester to check circuits. Do not 
use bare fingers to see if a circuit is ener- 
gized. 


Use a fuse puller to remove cartridge 
fuses. 


Lock a control switch open if you are 
working on a circuit. If it is not locked open, 
someone may close the switch and energize 
the circuit, 


Use proper extinguisher on electrical 
fires. Do not use water-type extinguishers 
as they can result in a fatal shock. 


Observe the following precautions when 
completing electrical wiring, electric motors, 
and controls exercises. 


a. First make a wiring diagram on paper 
and have it checked. 


b. Scider wire splices and tape them un- 
less insulated solderless connectors 
are used. 


c. Properly connect and tighten screws 
on wires connected to electrical fix- 
tures. Do not tighten screws so hard 
that fixtures are broken or threads 
are stripped. 


d. Use correct wiring methods and pro- 
cedures and follow the rules of the 
National Electrical Code. 


e, Have instructor check the work before 
connecting up to current. 


f. Have instructor check connections be- 
fore turning on an electric motor. 


g. Be sure the neutral conductors are 
not switched in controls exercises. 


4, WHAT ARE SAFETY INSTRUCTIONS FOR TRACTOR AND MACHINERY REPAR? 


The repair of tractors and farm machinery 
in the farm mechanics shop demands serious 
consideration { safety. In working with pres- 
ent day complex farm machines, it is nec- 
essary that the student be alert and safety 
conscious in order that he avoid accidents. 


Safety instructions for farm equipment 


Use hoists and jacks correctly. Never 
aliow any part of your body to be under a 
machine while it is suspended by hoists or 
resting on jacks, After raising the machine, 
make it safe and secure by use of solid sup- 
ports placed under the machine. 


Use proper sizes and types of wrenches. 
Wrenches which do not fit or are used im- 
properly may slip and cause injury. 


Use small parts containers, Provide 
containers for bolts, screws, and disassembled 
parts. Bolts and parts left scattered on the 
floor become lost or may cause others to trip 
over them. 


‘Cover protruting parts. Exposed shafts, 


axles, and sheet metal may cause injury to 
others. 
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Provide ventilation. Make provisions 
for removing exhaust gases when engines are 
operated in the shop. Carbon monoxide from 
tractor exhaust fumes may be fatal if inhaled 
in sufficient auantities, 


Avoid burns. Never remove the radiator 
cap while the engine is overheated. Steam 
pressures from the radiator may explode and 
cause burns on face, hands, and arms. Keep 
parts of body away from hot manifolds to pre- 
vent burns. 


Clean up grease and oil from the floor 
promptly or cover it with an absorbent. Grease 
spilled on floors may cause falls. 


Stop equipment before adjusting it. Do 
not adjust tractors or machines while they 


are running. This isimportant. Fingers, 
hands, arms, and legs may be injured or lost 
because of failure to observe this recommenda- 
tion. 


Do not use your mouth in siphoning gas- 
oline. Gasoline contains many additives, 
some of which are harmful. 


Prevent gasoline fires. Wipe up spilled 
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gasoline promptly. Sparks may ignite the 
gasoline causing serious fires and burns. 
Welding of farm machinery should fever be 
done in the vicinity of fuel storage. Never 
add fuel to a tractor while it is running as 
sparks from the engine may ignite escaping 
gasoline fumes. Never use gasoline to wash 
parts. Various types of commercial sol- 
vents are now available wiich are less flam~ 
mable and easier on the hands. Do not leave 
open pans of cleaning fluid in the shop. Never 
pour gasoline or dirty cleaning fluid down the 
drain. 


Avoid lifting heavy niachinery parts. Back 
injuries are often the 12sult of improper lifting 
of heavy objects. Use an overhead hoist when 
available. 


Warn others before you move any Jevers 
or trip any parts that might cause pinching or 
crushing. 


Wear gloves when removing tight and 
rusted nuts to avoid injury to knuckles. 


5. WHAT ARE SAFETY INSTRUCTIONS FOR SOLDERING AND SHEET METAL WORK? 


By engaging in unsafe practices while 
soldering or working with sheet metal you 
risk injury to yourself and others. Safety 
instructions should be strictly followed while 
soldering and working with sheet metal. 


Safety instructions for soldering 


Be careful with soldering acid. This acid 
will ruin your clothes, burn your skin or in- 


jure the eyes. If you get acid on your skin, 
wash it off as quickly as possible. In case of 
any burns, reporx. at once to your instructor 
for first aid treatment. 


Avoid breathing fumes. Fumes from 
soldering fluxes and from tinning a soldering 
iron are harmful when breathed in quantity and 
should be avoided. 


Use care with molten solder. Avoid drop- 
ping molten solder on cold, damp surfaces. 
Molten solder spatters and the small droplets 
of metal may cause burns. Molten sclder 
can cause steam pockets when it comes in 
contact with moisture. These pockets can 
explode and cause burns. Position yourself 
so molten solder will not fall on you. Be 
careful that the lot metal does not burn you. 
Burned fingers are almost the sure sign of a 
beginner at soldering. Just because the solder 
has cooled enough to sulidify does not mean 
that the metal is cool enough to handle with the 
bare hands. 

Be careful of fires and explosions from 
propane torches, blow torches, and gas fire- 
pots. Do not light a soldering torch near 
combustible materials. Stand to one side 
when lighting gas burners or torches. If gas 
does hot light immediately, turn off valves be- 
fore investigating the reason for the failure. 
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Never throw empty propane cylinders in an 
incinerator. 


Handle electric soldering irons carefully. 
Inspect the plugs and cords regularly. When 
soldering with welding equipment, refer to 
safety regulations recommended for operating 
are and oxy-acetylene welders. Never solder 
a container until it has been “safe-guarded". 
For methods of "safe-guarding" containers 
see footnote bottom of page 3. 


Use shears carefully. Make sure metal 
squaring shears are equipped with guards. 
Never put the fingers under the blade and 
never reach behind the shear blade to hold 
small pieces. Do not permit sheet metal,to 
slip through your hands, Cuts from metal 
are usually from a slicing motion. Snip off 
sharp points left from pattern cutting. Watch 
for slivers on edges of cut metal. When be- 
ginners cut sheet metal with snips they often 
leave sharp needlelike slivers on the edges. 


Use correct procedures. When in doubt 
about the correct safety procedures ask your 
instructor. 

VAS 3022 


~ tt ECR i RENE EE Smeieemeneramman: > 


Bde Se led state re ehiMdaintee oe: daft te ran tte > AT Ae i 


(8) Safety in the Agricultural Mechanies Shop 


6. SAFETY INSTRUCTIONS FOR OPERATING PORTABLE ELECTRIC CIRCULAR SAWS 


In carpentry work, one of the most useful 
power tools is the portable saw. Most hand- 
cutting operations can now be performed with 
the portable electric saw. This tool becomes 
dangerous when improperly used. The oper- 
ator should be properly trained in handling 
the saw and procedures in making the various 
cuts. Suggestions for safe use of the portable 
electric saw follow: 


1, Keep a sharp blade on the saw at all 
times. 


Dull blactes may pinch in the work and 
cause a kick back. Do not use a blade after 
you sense it is dull, needs setting, or has come 
in contact with metal. 


2. Check to see if safety devices are 
functioning properly before using the saw. 


Safety guards are provided in front and 
over the bottom of the blade, and usually are 
constructed to return to position after sawing. 
Some saws have a kickproof clutch. This 
relieves motor strain and protects the oper- 
ator from possible kickback of the saw. 


3. Check regularly for cracked blades. 


Considering the damage tnat might result 
from a cracked blade, it is best to replace it 
at once. 


4. Before starting the cut, be sure the 
extension cord is away from the saw, and that 
it will allow freedom of movement throughout 
the length of the cut. The third wire in the 
extension cord is for grounding and should be 
connected. 


5. Never use a portable saw unless you 
are well balanced and have good footing. 


Keep from standing on scraps or rubbish 
and do not lean over or reach to extreme po- 
sitions while sawing. 


6. Be sure the blade is clear of the work 
before the saw is turned on or off. 


7. Keep both hands on the saw unless a 
protractor or other aid to guide the saw is 
used. 


Never hold a smail piece with one hand 
and the saw with the other. Clamp small 
pieces to a saw horse or table; hold larger 
pieces down with your knee so that both hands 
may be used to control the saw. Never reach 
around to catch a board to prevent it from 
falling. 


8. Hold the saw until it stops turning be- 
fore you lay it down after a cut. 


9. Disconnect the saw when making any 
adjustments that require your fingers to be 
near the biade. 


Two adjustments are incorporated in the 
body of the saw. One lock knob provides for 
(1) depth of cut adjustment and (2) another 
lock knob allows for angular adjustment. A 
third adjustment is provided through use of a 
rip guard. This device must be installed when 
needed. 


10. When starting a pocket or interior 
cut, the telescoping blade guard should be 
pushed up out of the way. 


7. SAFETY INSTRUCTIONS FOR OPERATING CIRCULAR SAWS 
(Tilting Arbor and Radial Arm) 


One of the most common pieces of equip- 
ment in the agricultural mechanics shop is the 
table saw. There is no safety device in the 
shop that is disregarded more than the saw 
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guard. Quite often serious accidents result 
fram careless use of the circular saw. Listed 
below are some recommendations for proper 
operation of the circular saws: 
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1. Be sure that the saw is located ina 
position so that the electric p>. -r cord from 
the saw to the electric outlet *.i11 not be in the 
way while operating the saw. Encircle the 
saw with "safety zone" lines. 


Painted lines enclosing an area around 
the saw should indicate a safety zone. Only 
the operator should be within the zone area 
when the saw is being operated except in cases 
where the instructor has assigned a student to 
assist the operator. 


2. Check the power cord and plug for 
damage. 


3. Check the saw table before using to 
see that it is clean. 


A clean table permits holding the material 
to be cut in a solid flat position against the 
guide fence. Do not place tools, accessories, 
or attachments on the saw table as they can 
mar the surface. 


4, Make sure the saw is grounded. 


Use the grounding wire in the power cord 
for grounding the saw. 


5. Do not use dull or damaged blades or 
cutters of any type on the saw. 


A dull tool is a dangerous tool and when 
driven at high speed is even more dangerous. 


6. Do not wear gloves, long loose sleeves, 
neckties, or rings. Keep shirts in trousers. 


They may get caught in the moving parts 
of the machine and cause injury. 


7. Keep the gnard down over the saw 
blade for all normal sawing operations. Al- 
ways use the guard when ripping or cross- 
cutting. It is usually necessary to remove 
the guard on a table saw when rabbetting, 
dadoing, or resawing. In these cases, com- 
pensate by being extra careful and replace the 
guard immediately when the operation has been 
compieted. 


8. Do not saw freehand or try to follow 
a line with a table saw. 


Use the rip fence for ripping and the 
miter gauge for cross-cutting. 


9. Adjust the blade height of the table 
saw so that it clears the work by no more than 
1/4 inch. 


This makes for smoother cuts as well as 
safer operation. 


10. When ripping, use a push stick to 
push the end of the piece through the saw. 


11. Never allow your fingers to go be- 
yond a line even with the edge of the guard 
unless both hands are on the miter gauge, or 
unless a push stick is betng used. 


12. Do not use the fence as a stop to 
gauge the length of pieces being cross-cut. 


A clearance block may be clamped to the 
fence near the edge of the table for gauging 
the length of pieces being cross-cut. 


13. Never clear away scraps close to the 
blade with your fingers while the saw is run-~- 
ning. 
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if necessary to remove scraps, use a 
stick at least 2 feet long. 


14, When helping someone rip a long 
board, do not push or pull on the board being 
ripped. 


Merely support the board and allow the 
operator to control the cut at ail times. 


15. Always stand with your face slightly 
to on® side of the direct: line of the saw blade. 


16, Disconnect the power before working 
around the blade with your fingers, 


17. Make no adjustments until the saw 
has come to a complete stop and never attempt 
to stop the blade from coasting with a piece of 
scrap lumber. 


Additional recommendations for radial arm saw 


18. Do not pesition yourself directly in 
front of the saw blade. Be sure the floor is 
clean of debris and that fellow workers are not 
within the safety zone area. Be sure all clamp- 
ing and adjusting handles are tight before the 
power is turned on, 


19. Get the feel of the saw before oper- 
ating it. 
To do this grasp the saw handle and pull 


the saw out to its full travel on the radial arm. 
Do this several times and find the most con- 
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venient foot position that will enable you to 
bend your arm naturally without strain on your 
body. This will help maintain your foot po- 
sition on the floor and at the same time per- 
mit watching the operation of the saw. 


20. Before ripping, adjust the front of 
the guard to not more than 1/8 inch above the 
work to be ripped. 


21. Before ripping, adjust antikickback 
device so that the fingers are at about 60° angle 
when in contact with board to be ripped. 


22. Before ripping, check the direction 
of rotation of the blade and push the board in 
from the proper side. 


Remember, in ripsawing operations, 
the saw rotates up and toward the operator and 
the material to be cut is pushed into the saw. 


23. In cross-cutting, pull the saw from 
the rear side of the table toward you and through 
the board. 


In crosscutting operations, the saw blade 
should rotate down and away from the operator 
and the saw blade should be pulled slowly into 
the material or it will climb up on the material, 
stall the saw, or throw it out of adjustment. 


24, Return the saw to the rear side cf 
the table when you have finished cross-cutting, 


8. SAFETY INSTRUCTIONS FOR OPERATING RECIPROCATING AND PORTABLE JIG SAWS 


The sabre saw, sometimes called a bay- 
onet saw, is essentially a portable electric jig 
saw. Reciprocating saws are more versatile 
than the sabre saw and the blade action is 
usually different. Both saws have a broad 
range of work capacity. Although they are 
not considered as dangerous tools, certain 
safety precautions should be ».bserved in op- 
erating them. 


1. Check electrically operated saws to 
see that they are adequately grounded and all 
electric connections are safe, 


2. Do not use electric saws or any elec- 
tric tools while standing on wet ground. 


3. Make sure the electrie cord cannot 
become fouled during operation of the tool. 
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4. Make sure the work to be cut is solidly 
supported. 


5. Select the proper blade for the type of 
work to be done. 


Sabre blades are of three types: wood- 
cutting, metal cutting, and knife blade. Re- 
ciprocating saw blades are made in a variety 
of sizes and shapes, 


6. Make sure the blade is locked se- 
curely before starting to work. 


lm changing blades follow the instruc- 
tions found in the Operator's Manual which 
usually comes with each electric saw. 


7. Rest the shoe firmly against the work 
when operating the saw. Otherwise the blade 
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may catch and the saw will move instead of the 
blade. 


8. Move the saw forward rapidly enough 
to keep the blade cutting. 


Do not force the saw. Use the hand knob 
for safer control of the saw. Follow the line 
of cut accurately. 


9. Check the saw for loose parts and 
screws. 


This will help to insure better work and 
safer operation. 
10. Clean the saw periodically. 


Air inlet and outlet passages should be 
kept clean to insure a cool running motor. 


Accumulated dust should be blown out of the 
motor frame with an air jet. 


11. Always disconnect the cord when re- 
pairing or adjusting the saw and when chang- 
ing blades. 


9. SAFETY INSTRUCTIONS FOR OPERATING BAND SAWS 


Although the band saw is considered less 
dangerous than other types of power saws, 
certain precautions must be observed in its 
operation. No student should attempt to op- 
erate the band saw without permission from 
the instructor. 


1. Before turning on the saw, check to 
see that no fellow workers are within the saw 
"safety zone" area. 


Painted lines enclosing an area around 
the saw should indicate the safety zone area. 
When the saw is being operated, only the op- 
erator should be within the zone area, except 
in cases where the instructor has assigned a 
student to assist the operator. 


2. Loose clothing, aprons, and ties are 
considered hazardous when operating the band 
saw. 
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3. Check the saw for free movement and 
trueness of blade before turning on the power. 


This may be done by turning the saw a 
few revolutions by hand to track or align the 
blade on the wheels. Realign and reset ad- 
justments if necessary. 


4. When operating the saw, be alert to 
possible dangers and loss of fingers. 


Keep both hands va the same side of the 
saw blade while pushing work through the band 
saw. Do not allow fingers to come closer than 
two inches to the saw blade when cutting. Keep 
fingers away from a direct line with the blade. 
Use a push stick. Do not reach back of the 
blade to pull stock through. 


5. Keep the saw blade clean, sharp, and 
properly set. 


Running the saw with a dull blade may 
cause it to break. It also causes undue pres- 
sure on guide wheels. Operating the saw caked 
with dust and gums frequently causes breakage. 
Insufficient set causes the blade to burn the 
wood. 


10. SAFETY INSTRUCTIONS 


Jointers usually come equipped with guards 
that automatically cover the jointer head. Nev- 
ertheless, many accidents occur with this piece 
of equipment. The fact that the blades are 
usually covered may be the reason people be- 
come careless in its operation. Some recom- 
mendations for safe use of the jointer follow: 


1, Keep the guard over the blades and in 
good working condition at all times. Adjust 
only when the machine is not in motion. 


There are various styles of guards for 
jointers. Make sure you understand the cor- 
rect position for the guard and how it works. 


2. Keep the jointer blades sharp. 


When the cutting blades become dull, 
both the effiviency and safety factors are 
lessened. The machine also becomes more 
difficult to operate. Always disconnect the 
power when checking or removing blades. 
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6. Keep the saw guide down within one- 
half inch of the stock being cut. 


7. Keep the blade fully guarded at all 
times. 


8. Avoid backing the saw blade out of a 
long curved cut. 


If necessary to back saw blade out of a 
cut, turn off power and wait until machine 
stops before freeing the blade from the cut. 


9. Be alert for such saw troubles as 
twisted, dirty or dull blades, or any other 
saw problems. 


When saw trouble is apparent, quickly turn 
off the power and call the instructor. 


10. Do not saw cylindrical stock on the 
band saw. Use the hand saw for straight cuts 
only. Sawing cylindrical cuts tends to twist 
the blade and may cause it to fly off. Round 
stock tends to spin. 


FOR OPERATING JOINTERS 
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8. Check the blades for proper depth 
before oper ating the jointer. 


Make sure the power is off before ex- 
amining the blades. After setting or adjusting 
depth of blade, it is well to check the position 
of the rear table. 


4. Make no cuts deeper than 1/16 inch 
without the instructor's permission. 


Light cuts are safer than heavy cuts and 
are easier on the jointer. 


5. Avoid jointing short pieces. 


Due to the danger involved in handling 
small pieces, no attempt should be made to 
joint pieces less than 12 inches in length. 


6. Use a hand plane on narrow pieces. 


Secure the instructor's permission before 
jointing narrow pieces. A push stick should be 
used on any piece less than 2 inches wide. 


7. Use an assistant when j 


‘nting the 
edge or face of long pieces. 


Make sure only the operator and the as-~ 
sistant are in the safety zone area while op- 
erating the jointer. 
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8. Examine the stock carefully for knots, 
splits, paint, or nails before running it over 
the jointer. If any are found, do not run the 
stock through the jointer as they will damage 
the cutter. 


9. Do not run the flat side of a piece of 
stock over the jointer without special per- 
mission from your instructor: 


Remember, the jointer is designed for 
straightening and smoothing the EDGES of 
boards. It is not made for planing the flat 
sides or the ends of boards. Using it for 
these purposes is extremely dangerous and a 
frequent cause of jointer accidents. 


10. Do not place your hands above the 
cutter. Feed the work through by using’ finger- 
tips not the flat of the hand. 


11. Do not run end grain over a jointer. 


12. Be sure the fence is clamped in 
place. 


13. The stock should be run through with 
the grain, not against it. 


11, SAFETY INSTRUCTIONS FOR OPERATING ELECTRIC SANDERS 


Although the sander is not found in many 
agricultural mechanics shops, some shops 
have access to their use. They are nov con- 
sidered a dangerous tool, however, there are 
certain recommendations and care which must 
be observed in their use in order to avoid ac- 
cidents. 


Disk sanders 


1. Sand only on the downstroke side of 
the disk. 


2. Do not hold small pieces in your hand. 


Small pieces have a tendency to rotate 
and may pull your fingers against the revolving 
disk. Sand small pieces by hand or, ifa large 
number are to be sanded, devise a jig to hold 
them securely. 


3. Always stop the sander to clean, make 
adjustments, or repair it. 
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4, Never leave the sander after turning 
it off until it has come to a-complete stop. 


5. Never touch a moving sanding disk. 


6. Wear a dust mask when sanding ma~ 
sonry. 


To sand masonry, installa #24 or #36 
grit carbide disk. 


Belt sanders 


1, Check sander belt before starting 
motor. 


Make sure the cord is discomected. If 
belt needs replacing, select proper abrasive 
and belt size. Follow replacement instruc- 
tions. 


2. Fasten the item to be sorded firmly. 


The sander exerts tremendous pulling 
force. The material to be sanded should be 
fastened accordingly. 
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3. Make sure the belt is tracking. 


To do this, start the motor before the 
sander is placed on the surface and observe 
the motion of the sander belt. Make adjust- 
ments if necessary. 


4. Check the dust collector. 


Make sure the opening to the bag is clean. 
Tn some types of sanding dust, there is danger 
of spontaneous combustion if dust is left in 
the dust collector. 


5. Never stop or start a portable sander 
that is resting on the work. 


6. To stop the portable sander, lift it 
from the work and turn off the switch. 


This results in less strain on the motor. 
Never lay the sander down until it has stopped 
running. 


Finishing sanders 


(Finishing sanders may be identified as 
either orbital or oscillating type) 


1, Check the power cord for loose con- 
nections. 


2. Check the sander for loose screws or 
parts. 


3. Make sure the cord is long enough for 
the job. 


In finishing walls, cabinets, etc. , an ex- 
tension. cord is usually necessary to provide 
enough length to cover the area. The extension 
cord should be heavy enough to supply adequate 
current for the sander. 


4. Hold the sander firmly while operating 
it. 

5. Always disconnect the sander from 
the power befcre changing the abrasive sheets. 


Select the proper size abrasive sheet for 
replacement. Check for proper operation of 
the machine after changing the abrasive sheet 
by allowing the sander to operate a short time 
before applying it to the work. 


6. Always start the sander off the work 
and apply it evenly. 


The normal weight of the machine is 
sufficient for proper sanding. Do not put 
additional pressure on the machine. 


7. When sanding is completed, lift sander 
off the work before stopping the motor. 


12. SAFETY INSTRUCTIONS FOR OPERATING ELECTRIC ROUTERS AND PLANERS 


The router is one of the most versatile 
portable power tools to be found in woodworking 
shops. Neither the router or electric planer 
are commonly found in the agricultural me- 
chanics shop. For students having access to 
these tools, the following regulations should 
be followed for safe use: 
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Electric router 


1. Make sure you are familiar with the 
router and how it operates. 


If you have not previously operated a 
router or planer, ask for a demonstration of 
its use and adjustments. Make sure you are 
familiar with all moving parts. 


2. Carefully check the router before 
turning on the power. 


Make sure you are using the proper bit 
and that it is properly fitted into the collet of 
the router and firmly tightened. Run the 
motor briefly before applying to the stock. 


3. Examine the attachment cord. 


Are all connections tight? Is the ground 
attached properly? Is the cord long enough 
to allow for work to be done? 


4, Adjust the router for depth. 


For this adjustment follow instructions 
in the Operator's Manual which accompanies 
the tool. Make 2 sample cut on scrap lumber 
after each adjustment, 


5. Always make sure the stock is se- 
curely fastened before starting work. 


6. Keep a firm grip on the router while 
operating it. 


Since the cutter rotates clockwise, more 
efficient cutting will be obtained if the router 
is moved from left to right as you stand facing 
the work. 


7. Keep the router free from dirt, oil, and 
cuttings. 


Always use a brush to clean away cuttings 
even though the power is turned off. 


Additional safety instructions for electric 
planers . 

8. Make sure the electric cord cannot 
become fouled and is properly grounded. 


Do not run the planer over the power cord. 


9. Hold the plane correctly while operating 
it. 

The four fingers of the left hand should be 
wrapped underneath the motor and against the 


vertical fence. Keep left thumb firmly on top 
of front shoe. 


10. When a cut is finished, turn off power 
but do not lay the planer down until cutter Stops 
rotating. - 
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13, SAFETY INSTRUCTIONS FOR OPERATING DRILL PRESSES AND PORTABLE 
‘ ELECTRIC DRILLS 


The drill press ranks second only to the 
electric grinder in the number in agricultural 
mechanics shops. Although the drill press 
and portable electric drill are not considered 
particularly hazardous, there are many care- 
less practices that need to be eliminated to avoid 
accidents when operating the drill press. Fol- 
lowing are some precautions to be observed 
when operating these tools: 


Drill presses 
1. Use drills that are properly sharpened. 
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2. Check the drill to see that it is straight 
and has no nicks or burrs. A bent drill is 
difficult to control. To check for bent drills, 
start the drill motor and observe ie drill 
point for trueness, ; 


3. Never operate the drill with a loose 
chuck. Tighten the drill in the chuck firmly 
with a chuck wrench. 


4, Avoid wearing loose clothing when 
operating the drill press. 
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5. Check to see that the chuck key is 
removed before starting the drill press. 


6. Keep floor around the machine free 
from scrap material, oil, and grease. 


A working zone with well marked lines 
should encircle the drill. 


7. Select the drilling speed that is suit- 
able for the work being done. 


8. Wear goggles or other eye protection 
when drilling metal or wood. 


9, Be sure the main power switch is 
"off" when setting up or making adjustments 
on the drill press. 


10. Relieve the pressure on the drill 
just before it breaks through a piece of metal 
to prevent "seizing." 


11. Do not hold small work by hand for 
drilling on the drill press. 


Be sure you have at least 12 inches of 
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leverage (distance from hole being drilled to 
your hand) before holding work to be drilled. 
Clamp smaller pieces to the table or use a 
drill press vise, wrench, or pliers to hold 
them securely while drilling. 


12. Remove chips and shavings with a 
brush, not your hand. 


Portable drills 


13. Be sure that the portable electric 
drill is properly grounded through the third 
wire in the attachment cord. 


14. Have a firm grip on a portable elec- 
tric drill when drilling holes in metal. 


Portable drills of 1/2 inch capacity and 
larger may throw the operator off balance 
and cause an accident if the bit catches while 
drilling. 


15. Keep the connecting cord for the 
portable drill clear of the bit or chuck to 
prevent wrapping when operating the portable 
drill. 


16. Never lock the switch in "on" position 
when a portable drill is held in the hands, 


The switch lock should be used only when 
the portable drill is fastened in a stand. 


14, SAFETY INSTRUCTIONS FOR OPERATING POWER GRINDERS 


Grinders are the most common pieces of 
power equipment in the agricultural mechanics 
shops. Despite the fact that the grinder is 
simple to operate and appears harmless to 
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many people, accidents are relatively frequent 
in its use (or misuse). Following are some 
of the safe practices to be followed in grinder 
operation: 
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Safety in the Agricultural Mechanics Shop 


Stationary grinders 


(4 1. Wear a face shield or goggles for all 
~ grinding operations. 


Goggles and shields should be shatter- 
proof. 


2. Check and if necessary adjust tool 
rests before starting grinder. 


Tool rests should be rigid, slightly above 
the center of the grinding wheel, and not more 
than 1/8 inch away from the face of the wheel. 


3. Check the wheel for flaws and cracks. 


After a new grinding wheel has been in- 
stalled, stand to one side and let grinder run 
for a full minute. Do this if you are unfam- 
iliar with the grinder, or if a piece of metal 
has been jammed into it, even though the wheel 
is not new. A defective wheel will usually 
break and fly to pieces during the first minute. 
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4. Grind only on the face of the wheel. 
Side pressure may cause tne wheel to break 
and will put strain on the wheel bearings. 


5. Do not grind until the wheel has come 
up to full speed after the grinder is turned 


on, and stop grinding before the grinder is 
turned off. 


6. Do not make adjustments of the rests 
or other grinder parts until the wheel has come 
to a full stop. 


7. Keep fingers away from the wheel. 
Use pliers to hold small objects against the 
wheel. 


8. Do not touch your face or eyes after 
grinding until your hasds have been thoroughly 
cleaned to remove abrasive dust. 


9. A dull wheel causes unnecessary heat- 
ing. Keep grinding wheels dressed and trued. 
This requires a special tool. Do not use 
grinding wheels that are "out-of-round". 


10. Do not apply pressure on the work 
great enough to slow the speed of the grinder. 


11. Turn off machine and correct any 
vibration as soon as it is noticed. 


Portable grinders 


1. Before you start the portable grinder, 
see that other workers are out of range or 
are wearing suitable eye protection. 


2. Do not lay the portable grinder down 
until it comes to a complete stop. 


3. Use a portable grinder only when you 
are in a balanced, comfortable position and 
you have good footing. 


4, Hold the portable grinder firmly with 
both hands at all times. 


5. Be careful to avoid entanglement with 
the attachment cord. 


6. Check the grinder regularly for dam- 
aged parts or cracked or glazed grinding wheel. 


15. SAFETY INSTRUCTIONS FOR OPERATING POWER HACK SAWS 


1 A power hack saw is a great time and 
; labor saver in a shop where much metal work 


is done. It will cut faster and more accurately 


than can usually be done by hand. in operating 
a power hack saw, the following safety pre- 
cautions should be observed. 
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i. Before using ihe saw, carefully read 
the operator's manual which comes with it. 
Run the saw at the speed recommended by the 
manufacturer. 


2. Clamp the work securely in the saw 
vise. Clamp the work so that the blade will 
not have to cut straight across thin sections. 
Clamp angle iron with the corner up. 


$3. Use the right blade for the job. 


4. Insert blade so that the teeth will 
point in the direction of cutting. Check with 
the blade manufacturer for the correct tension 
to put on a blade. Use a torque wrench to 
tighten the blade. 


5. Use a file to start the blade on very 
sharp edges. 


6. Be sure the blade is up and out of 
contact before starting the saw. 


After the blade is in motion, let it down 
gently on the work, holding up on the handle 
slightly to reduce the pressure while the blade 
is starting its cut. 


7. Do not push down on the saw to add 
pressure to the blade while cutting. 


Use a suitable cutting pressure on the 
blade, just enough to keep it cutting. Reduce 
the pressure when cutting thin metal. Curly 
chips indicate correct pressure. Fine dust 
means the pressure is too light. Thick chips 
mean the pressure is too heavy. 


8. Always stop the saw before adjusting 
it. 
9. Wear safety glasses. Keep your hands 


away from your eyes after working around a 
power hack saw. 


SPECIAL FOR THE BAND HACK SAW 
1, Wear safety glasses and keep hands 
away from eyes. 


Small pieces of metal rubbed into the eyes 
causes pain and serious injury to the eye. 


2. If saw teeth wear off unusually fast, 
reduce speed. 


3. Clean blade brushes frequently in 
kerosene. 


4. Keep saw blade and moving parts prop- 
erly lubricated. 


5. Keep hands a reasonable distance 
from the blade when cutting. 


6. Keep the adjustable blade guide as 
close as possible to the material. 


7. Always keep the blade at proper tension 
when cutting. 


8. Follow general safety rules applying 
to all power equipment. 


16. SAFETY INSTRUCTIONS FOR OPERATING ARC WELDERS 


Hazards which most frequently affect the 
health of the welding operator are burns, in- 
jurious light rays, and injurious fumes. These 
can best be avoided by following these safety 
practices while welding. 


1, Wear a welding helmet and leather 
gloves at all times when are welding. 
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Protection from hot metal, hot electrodes, 
particles of spatter and slag, or the metal 
being welded is necessary at all times when 
welding. 


2. Wear high top oes to protect feet 
and ankles from burns caused by weld spatter. 
Avoid wearing clothing with turned up cuffs. 
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Keep your collar and pockets buttoned. Avoid 
wearing ragged clothing. 


3. Inspect welding cables for broken in- 
sulation and frayed conductors. Check the 
electrode holder and ground clamps for good 
connections before beginning to weld. 


Loose connections and grounds may prove 
dangerous. Provide a dry wooden platform 
to work on or wear rubber sole shoes where 
there are damp floors. 


4, Clear all combustible materials away 
from the welding area before beginning to 
weld. 


Flying sparks from the spatter will read- 
ily ignite combustible material. 


5. Turn on exhaust fan before beginning 
to weld. 


Welding fumes soon spread to all parts 
of the shop and may be injurious when inhaled. 
Always take special precaution from fumes 


when welding or cutting metals containing 
zinc. 


6. Do not strike the arc before covering 
the face and eyes with the protective shield 
or helmet. 


Rays given off by the "arc" are very in- 
tense, especially when one is close to the arc. 
Irritation and eye burn wil! result if eyes are 
not covered. 


7. Do not endanger your fellow workers 
by welding without a ‘welding screen enclosing 
your area, Warn persons standing nearby to 
cover their eyes when you are ready to strike 
an arc. 


8. Do not weld barrels, tanks, or other 
containers which has held combustible ma- 
terial until they have been cleaned and "safe- 
guarded," 


For methods of "safe-guarding" containers 
see footnote bottom of page 3. 


9. Be alert for fires at all times. 


10. Do not "chip't when your eyes or those 
of others near you are unprotected. 


11. Do not leave hot metals where others 
may pick them up or step on them. 


12. Guard against saturation of clothing 
by moisture or perspiration as this increases 
shock hazard. 


13. Disconnect the welder when working 
on it, 


14. Always unplug the welder and put 
equipment away when through welding. 


15. In case of eye or skin burns, secure 
first aid treatment. Report all burns to the 
instructor immediately. 


17, SAFETY INSTRUCTIONS FOR OPERATING OXY-ACETYLENE WELDERS} 


Oxy-acetylene welding is not considered 
to be a hazardous operation. Most injuries 
and fires are caused by negligence. However, 
there are some hazards connected with weld- 
ing which can affect the health of the operator 
if not properly guarded against. 


1. Fasten oxygen and acetylene cylinders 
securely in an upright position. 


Chain cylinders to a cart, bench, wall, 
or post to keep them from being accidentally 
tipped over. 
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2. Keep oil and grease away from oxygen 
cylinders and equipment. 


Oil and grease may catch fire or explode 
spontanecusly in the presence of oxygen. 


3. Test equipment connections periodically 
with clean paint brush and soapy water to be 
sure there are no leaks of oxygen or acetylene, 
Test hoses by immersing them ina pail of 
water and watching for bubbles. 


Test equipment immediately after making 
any new connections. 


4, Check operating pressures carefully 
and follow recommendations. 


5. Clear the area of all combustible 
materials before lighting the torch. This 
may avoid an explosion or serious fire. 


6. Cover eyes with proper goggles or 
colored face shield and put on leather gauntlet 


gloves before lighting torch. Wear clothes 
suitable for work being done. 


7. Do not stand too close to the regulator 
when opening the cylinder valve. 
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A defect in the cylinder valve may cause 
the gas to blow out, shattering the glass and 
blowing it into your face. Make it a practice 
to stand to one side of the regulator, never in 
front, when opening the cylinder valve. Open 
valve slowly. If the gas in the tank, which is 
under high pressure is permitted to come 
against the regulator suddenly, it is ant to 
cause damage to the equipment. 


8. Do not open blowpipe valves more 
than one-half turn when lighting torch. 


9. Never use a match to light a torch. 


Using matches bring the fingers too close 
to the tip and the sudden ignition may cause 
burns. Always use a spark igniter. 


10. When igniting a torch, keep the tip 
facing downward and away from you. 


Lighting the torch while it is facing up- 
ward or outward may result in burning some- 
one. 


11. Make no attempt to relight a torch 
from the hot metal when welding in an enclosed 
box, tank, drum, or other small container. 


There may be just enough unburned gas in 
the confined space to cause an explosion. 


12. Be sure that your fellow workers 
are in the clear before relighting a torch. 


13. Do not walk with a lighted torch or 
lay down a lighted torch. 


Get in position before lighting and remove 
all obstacles between you and shut off controls. 


14, Ifa flashback should occur, turn off 
torch immediately, close cylinder valves, 
and notify your instructor. 


A flashback occurs when the flame dis- 
appears and burns back inside your equip- 
ment. There is a hissing, squealing sound, 
smoke may come out the torch tip, and the 
handle may get hot. If the torch is not turned 
off promptly, fire may get to the hoses or the 
cylinders. Do not relight after a flashback 
until the equipment has been inspected closely, 
and perhaps repaired. 


15. Never open acetylene cylinder valve 
more than 1 to 1 1/2 turns and leave the T- 
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Safety in the Agricultural Mechanics Shop 


handle wrench in position at all times while 
welding. 

In case of fire, you want to be able to 
turn off the acetylene cylinder promptly. 


16. Never do any welding on containers 
that have held flammable substances until 
it has been "safe-guarded." 


For methods of "safe-guarding"” containers 
see footnote bottom of page 3. 


17. When welding or cutting zinc or gal- 
vanized metals, make special effort to avoid 
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breathing the fumes as they may be injurious. 
Zine fumes cause an illness called zine fume 


fever. 


18. Be sure that cylinders are turned off 
and all vaives closed before leaving the welder. 


19. Never leave hot metal where others 
may be burned by it. Cool it in water or mark 
it "HOT" with chalk. 


20. Be alert for fires at all times and use 
the proper fire extinguisher or a fire blanket 
if necessary. 


18. SAFETY INSTRUCTIONS FOR OPERATING INERT GAS SHIELDED WELDERS 


The safety practices for inert gas-shielded 
arc welding are specific for this type of welding. 
In general the same safe practices that apply 
to other arc welding would also apply to inert 
gas-shielded are welding. You should review 
the potential shock, burn, and fire hazards 
that are included in the SAFETY INST RUC- 


' TIONS FOR ARC WELDERS before using the 


shielded-are welder. You should also read 
the manual provided with the welder to make 
sure you are familiar with the equipment. 


1, Store argon cylinders in a cool dry 
storage area. Do not drop or abuse cylinders 
in any way. Argon is an inert gas so the 
cylinders are not potential fire hazards. How- 
ever, they should be protected from arc burns, 
high temperatures, and mechanical damage. 
Do not move cylinders unless the valve pro- 
tection cap, where provided is in place and 
tight. Never strike an arc ona cylinder of com- 
pressed gas. Be sure cylinders are securely 
fastened so they do not fall. Do not usea 
wrench or hammer to open cylinder valves. 
Notify the supplier of defective valves. Do 
not force connections that do not fit. Check 
all connections to regulators, adapters, and 
valves with soapy water to detect leaks. 


Be sure argon cylinders are never ground- 
ed. Cylinders, fittings and supports should be 
insulated with wood or rubber from structures, 
fixtures or electrical conduit. Keep cylinders 
away from work tables and welding fixtures. 
Check to see how the work is grounded so ground 
connections do not touch the cylinder. 


2. Hang the welding torch or electrode 
holder on a hook when it is not inuse. Do not 
hang it on the flow meter, regulator, or cyl- 
inder valve. Do not lay the torch on the work or 
work table. Hang it in a safe place so the 
electrode is not touching metal which may be 
grounded. 


3. Make sure all electrical connections 
are tight, clean, and dry. There is danger 
of water leaking from a water cooled unit. If 
the floor is damp, a wooden platform or rub- 
ber mat may be used to insulate the operator 
from the damp floor. 


4, Be sure you are properly dressed 
for welding. Thin cotton clothing may be in- 
adequate for protection from the ultraviolet 
rays. Protect your hands from the arc rays 
by wearing gloves. It may be necessary to 
remove the tips of the glove fingers to permit 
manipulation of the electrodes but the rest of 
the glove should be worn. 
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(22) Safety in the Agricultural Mechanics Shop 


5. Protect your eyes and face. Never 
look directly at the arc without protection for 
the eyes. Use a welder's helmet with the 
proper shade of glass. Shades 10 and 12 are 
recommended for carbon arc and shielded-are 
welding. Do not chip or grind without safety 
goggles. 


6. Handle all not metal with tongs or 
pliers. Aluminum does 1.ot change color 
when it gets hot and there is great danger of 
burning the hands on aluminum because it is 
such a good conductor of heat. Mark metals 
"Hot" that have been welded. 


7. Start the exhaust fans before beginning 
to weld. Fumes given off from the welding 
process may not be injurious but certain metals 
do give off harmful fumes. Itis best to weld 
galvanized metal out of doors. Inhalation of 
zinc oxide causes an illness ca'led zinc fume 
fever. Drinking milk has been recommended 
to relieve the toxic effect. 


8. Maintain good housekeeping within the 
welding area. Tools and scrap metal on the 
floor create a tripping hazard. Pick up tools 
and scrap metal. Grease on the floor makes 
a slipping hazard. Cover grease with sand to 
remove this hazard. 


9. Clear the welding area of possible 
fire hazards before starting to weld. Remove 
straw, shavings, rags, paper and other com- 
bustible materials. At least one fire ex- 
tinguisher and one fire blanket should be lo- 
cated near the welding area. In case of cloth- 
ing fire, immediately strip off the burning 
article. If a blanket is available wrap your- 
self in it and lay on the floor. If no blanket 
is available, roll on the floor and fold your 
arms across your face. 


10. In case of eye or skin burns, secure 
first aid treatment at once. Report burns to 


the instructor immediately. Do not wait until 
the next day as eye burn may cause serious 
trouble if not treated as soon as detected. A 
supply of tannic acid and burn ointment should 
always be available in the first aid kit. 


11. Do not change a tungsten electrode 
before it has cooled or while the welder switch 
is in the "on" position. 


12. Clean aluminum with alcohol or ace- 
tone prior to welding. Be sure the surfaces 
cleaned are thoroughly dry and the area prop- 
erly ventilated before welding. Carbon tetra- 
chloride, trichlorethylene, or other chlorinated 
hydrocarbons should not be used for cleaning 
aluminum prior to welding. 


13. Do not weld on closed containers 
without first 'safe-guarding" the container. 
(See p. 3. 


14, Use the correc: .1ze welding cable. 
Continuous overloading of welding cables will 
deteriorate the insulation and damage the cable, 
creating both a shock and fire hazard. 


i5. Do not use defective welding cable. 
If any of the connections are hot, this usually 
indicates a poor electrical connection. 


16. Protect the hose and welding cable 
from being run over. Avoid having them 
tangled or kinked. Keep them so they are not 
a tripping hazard. Protect them from flying 
sparks, hot metal or open flame. Protect 
them. from oil and grease which will cause 
the rubber to deteriorate. 


17. When welding is to be stopped for a 
period of time, release the pressure adjusting 
screws on the regulators. 


18. Use paints that are nonreflective 
in the welding area. A flat finish paint is 
suitable. 
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19. SAFETY INSTRUCTIONS FOR OPERATING SPOT WELDERS 


Spot welding is a method of joining two 
pieces of metal together with elect .ic heat and 
mechanical pressure. 


The heat is developed by the resistance of 
the metal to high-amperage, low-voltage cur- 
rent which passes through a limited area. This 
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is where a resistance weld is made. Some 
safety suggestions for operating the spot welder 
follow: 


1. Before attempting to make power-line 
connections, change tips, or make repairs, be 
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sure the unit is completely disconnected from 
the power line. 


2. Always avoid contact between any part 
of the human body and any current-carrying 
part of the spot welder. 


3. Be sure the welder is connected to 
the proper voltage and securely grounded. 
A grounding wire is provided in the power 
cord for grounding the welder in case of in- 
ternal insulation breakdown. Do not cut off 
the grounding terminal on the cord plug. 


4. The spot welder should be operated 
from a separately fused circuit. The capacity 
of the welder is affected by the line voltage. 


will be reduced. Extension cords should not 
be used because of the voltage drop they are 
apt to cause. , 


5. Wear a face shield when operating a 
spot welding machine. This protects your 
eyes and face from hot molten particles. 


6. Be sure the tongs are properly aligned 
and pressure correctly adjusted before turning 
on the welder. Check the alignment before 
the power is turned on. Ifthe tips are mis- 
aligned, the work to be welded will move out 
of place, There is no advantage in having 
excessive tong pressure. The metal to be 
welded should be in close contact before ap- 
plying pressure on the tongs. 

7. Nevers apply current to the tong tips 
without having metal between them, 

Th: points wiil burn .ogether and the welder 
may be <amaged. 

8. Kee. tong tips dressed. 

As the welder is used, the diameter of the 
tong tips will increase in size. This increased 


diameter will require more current and a longer 
time setting. 


For galvanized and stainless steels, the 
tips must be clean and properly dressed or the 
weld will cause excessive splatter. 


9. Be sure there is water flowing through 
water cooled welders before using them. 


If water is not flowing to cool the tips, 
they will be burned. 


10. Start the exhaust fan before welding 


If the circuit is overloaded, the performance . , Galvanized metal. 


The fumes given off from welding zinc 
ccated material may cause zinc fume fever. 


20. SAFETY INSTRUCTIONS FOR OPERATING GAS FORGES 


Any piece of shop equipment that uses 
flame has potential fire and burn hazards. 
While there are a limited number of gas forges 
in agricultural mechanics shops, if you have 
one, it is important that care be used to pre- 
vent burns and fires. 


1. Wear a safety face shieid when working 
with a forge. A face shield provides more 
protection than goggles. 


2. Be sure you have materials at hand 
before trying to light the forge. Crumple or 


twist paper, light it and insert it in the forge. 
Do not try to light the forge with a match. 


3. Turn on the gas. The air supply 
should be regulated until the flame is blue. 
If the air and gas are turned on separately, 
turn on the gas first, then the air. Shut off 
the gas first, then the air. Do not rely on 
an electric valve to shut off the flow of gas 
completely. When the forge is not in use, 
use a gate valve ahead of the electric valve to 
shut off the gas securely. 
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piece of metal that is still hot. Pieces should 
be marked "HOT." © 


5. Be sure the handles are securely 
fastened in all hammers used in forging. 


6. Do not strike the face of the anvil 
with ahammer. When you do this, you are 
striking hardened steel against hardened steel 
and chips are liable to break off and fly. 


7. Be sure you cut metal on the cutting 
block of the anvil. Be careful when cutting 
stock or rivets that no one else is in line with 
or close to the parts being cut off. 


8. Keep forge tools well dressed, sharp- 
ened, and free of mushroomed heads. 


9. Use tongs that fit the stock, 


10. When using the forge to heat a lead 
or solder pot, be sure that no moisture is 
introduced into the molten metal. The water 


will turn to steam and explode the molten 
4. Do not leave hot stock lying around 
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metal. 
the shop. Someone may step on or pick up a 


11, Wear gauntlet gloves to protect your 
hands from the heat of the forge. 


The illustrations of power tools and equipment were furnished by: 


Johnson Gas Appliance Co., Cedar Rapids, lowa 

Linde Company, Division of Union Carbide Corp., New York, N. Y. 
Miller Electric Mfg. Co., Appleton, Wisconsin 

Rockwell Manufacturing Co., Power Tool Division, Pittsburgh, Po, 
Skil Corporation, Chicago tltinots 

Thor Power Tool Co., LoGrange Park, Ithinois 

Turner Corporation, Sycamore, Ilinois 

Wells Mfg, Co., Three Rivers, Michigan 
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Agricultural Production, Curriculum Guide. 


Ohio State Dept, of Educ., Columbus. Agr. Educ. Service 
Ohio State Univ., Columbus. Dept. of Agr. Education 

Pub Date - 67 

MF AVAILABLE IN VT-ERIC SET Thup, 


M GUIDES, *CURRICULUM, *VOCATIONAL AGRICULTURE, 
ANIMAL SCIENCE, PLANT SCIENCE, AGRICULTURAL ENGINEERING, HIGH 
SCHOOLS, FARM MANAGEMENT, SUPERVISED FARM PRACTICE, LEADERSHIP 
TRAINING, CURRICULUM DEVELOPMENT, GUIDELINES, 


urpose of this guide is to assist vocational agriculture 
tasehere in developing an agricultural production curricutum, It 
was developed by a committee of supervisors, teacher educators, and 


teachers and tested in local schools. It provides guidelines for 
curriculum development as related to program areas, basic 
assumptions, subject matter selection, sequence, and vocational 
objectives. Procedures for recording data on the curriculum sheets 
are outlined. Major subject areas include plant science, animal 
science, agricultural mechanics, and farm business management, 

Each major area is divided into teaching units, and each unit 
includes time allotment, vocational objectives major competencies 
to be attained, and a subject matter outline, Sections on supervised 
occupational experiences and leadership training are included. The 
guide is appropriate for high school programs with yore and 
farm-related occupational focus in the Midwestern United States. 
This document is available for $2.00 from Ohio Vocational 
Agriculture, Instructional Materials Service, The Ohio State 
University, 2120 Fyffe Road, Columbus, Ohio 43210, (JM) 


AGRICULTURAL PRODUCTION 
CURRICULUM GUIDE 


‘ ent ant, Bint GE See So tat an Nina ig 
a: es poe FoR! ci iz 


pea A eh ge 


aj 


ED0 20442 


Sane ng? omy Ravers cee rd 


AGRICULTURAL EDUCATION SERVICE 
STATE DEPARTMENT OF EDUCATION 


sy ates ovanange orecels 
oN tra Mie FR ab ATEN A eet 


and 


DEPARTMENT OF AGRICULTURAL EDUCATION 
THE OHIO STATE UNIVERSITY 


& C@RUMBUS, OHIO 
1967 


(ote) 
f 
a> - 


so sh Ren tN ee eS. VIET RI RISD A ire eS eT eR era ey td Docs 2 oh bts ee 
i i OP Ma TEN STEREO EES A oa 
a nt ene paces ce ‘ ‘ Dial " 
See cas og A 0 Pars Bree i wre “ ses 
be Fs . rug Lr Sad Hh 


i ia slike a calles 


O36 


= 
pat sca gi 


‘AGRICULTURAL PRODUCTION 


? 
CURRICULUM GUIDE, 


OHIO STATE BOARD OF EBUCATION 


U.S. DEPARTMENT OF HEALTH, EDUCATION & WELFARE 
OFFICE OF EDUCATION 


THIS DOCUMENT HAS BEEN REPRODUCED EXACTIY AS RECEIVED FROM THE 
PERSON OR ORGANIZATION CRIGIRATING IT. POINTS OF EW OR OPINIONS 
STATED DO WOT HECESSARILY REPRESENT CFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 


1967 


Dr. Martin Essex, State Superintendent of Public Instruction 
3 State Department of Education 
_. Division of Vocational Education 
Agricultural Education Service 
State Office Building 
Columbus, Ohio 


Dr. Harold Bowers 
Assistant Superintendent in Charge of Public Instruction 


Dr. Byrl Shoemaker 
Director of Vocational Education 


E ; Mr. James Dougan 
P Supervisor, Vocational Agriculture Service 


in cooperation with 
The Ohio State University 
Department of Agricultural Education 
j 


-_ 
Ly 
= 
: | 


TOs 


DATE: 2 


Provide information below which is not included in the publication. Mark N/A in 
each blank for which information is not available or not applicable. Mark P 
when information is included in the publication. See reverse side for further 
instructions, 


| (1) Source of Available Copies: 


(2) Means Used to Develop Material: 


(3) Utilization of Material: 


(4) Requirements for Using Material: 


Education and Agricultural Education Dept., Ohio State University. Agricu, ltural 


MEMORANDUM 


The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 

980 Kinnear Road 

Columbus, Ohio 43212 


(Person) Harlan E. Ridenour (Agency) Agricultural Education 


rriculum Material Service 
(aaaress) Room 201, 2120 Fyffe Road, Columbus, Giro quan 


& gety 1967 
(Author, Title, Pub?isher, Date) Vocational Agriculture Service, Ohio, Dept. of — 


Production Curriculum Guide, Agricultural Educatio;n Curriculum Materials Service, 19673 


Supplementary Information on Instructional Material 


Agency : : 
Address vst jpuum-Mujeral Servic Ohio 40210 
Limitation on Available Copies | SCrice/Unit $2.00 


~~ (quantity prices) -- 


Development Group Joint State Supervisory and Teacher Eduaation Staff and teachers of Ag; 
Level of Group we...) ee ee 
Method of Design, Testing, and Triel Committee work with teachers and staff and 


Trid]_ of Curriculum in local schools. 


Appropriate School Setting Comprehensive High School 
Type of Program Production A eaters 
Occupationel Focus Farming and related occupations 
Geographic Adaptability Mid West 


Uses of Material Teacher in Curriculum plannin 
Users of Material Teachers or state stait 


Teacher Competency Knowledge and experience in Vocational Agtitulture 
Student Selection Criteria 


Time Ailotment NA a 7 eS 


Supplemental Media ««- 


Necess NA 
pe aicatin a“ (Check Which) 


Describe 


Ag.! 


FOREWORD 


Today's teacher of vocational agriculture is faced with ever 
expanding problems of what to teach and whom he should serve. The 
American farm has expanded into a well-organized, highly efficient 
business. Agriculture production is based predominantly on sound . 
scientific technology and operated on sound principles of business, 
The farmer of today is a well-educated individual who is constantly 
seeking information upon which to base the many decisions he is 
required to make in conducting this business. 


The teacher of vocational agriculture has a responsibility for 
the agricultural education of those who are or will be engaged in 
production agriculture, for those who will be engaged in the agri- 
culturally related businesses supporting production agriculture, and 
for those who plan to become professional agricultural workers. The 
agricultural education needs of these groups are varied and complex 
and pose a challenging problem to the teacher in planning a curriculum 
to meet the needs of agriculture in the local community... 


It is the belief of the Supervisory Staff, Teacher Education 
Staff, and Advisory Committees of Teachers that each teacher of voca~ 
tional agriculture in Ohio should have planned and written a complete 
curriculum for his program of vocational agriculture. This curriculum 
guide has been prepared to assist teachers in developing the cur- 
riculum for their departments of vocational agriculture. 


James E. Dougan, Supervisor 
Agricultural Education Service 
Department of Education 


Ralph E. Bender, Chairman 
Department of Agricultural Education 
The Ohio State University 
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dk PROGRAM AREAS 


aa Agriculture is comprised of the group of related courses or 
| units of subject matter which are organized for carrying on learning 
¥ experiences concerned with developing knowledge, understanding, 
appreciations, and skills involved in preparation for upgrading in 
occupations requiring knowledge and skills in ag. icultural subjects. 


The program areas in agriculture are as follows: 


[| 01.00 Agricuitural Production 
2 02.00 " Agricultural Supplies 
03.00 ° Agricultural Mechanics 
[ 04.00 
td 05.00 Ornamental Horticulture 
by 06.00 Agricultural Resources 
1 | 07.00 Forestry 


4 The functions for the above program areas and the services 
an related thereto are emphasized in the instruction designed to promote 
a opportunities for students to prepare for or improve their compe=- 
tencies in an agricultural occupation or cluster of related occupa- 
rim tions, An agricultural occupation or cluster of occupations may 

| inzlude one or any combination of these functions. 


= Supervised occupational experience programs are an integral 
: part of the teaching program in each of the program areas of voca~- 


' tional education in agriculture. Occupational experience provides an 
opportunity for the student to apply the knowledge, skills, and 
abilities gained in the classroom to real-life situations similar to 
those he will be experiencing in the world of work. The classroom 
teaching and occupational experience program should be coordinated to 
supplement each other. The student should be assisted in recognizing 
the competencies required for success in his chosen occupation, or 
cluster of related occupations, gain an understanding and appreciation 
of the fundamental principles, concepts, and Laws related to his needed 
competencies, and be assisted in making practical applications of his 
knowledge 6 


“| The Future Farmers of America and related leadership training 
: are highly significant integral activities which aid agricultural edu- 


cation in making contributions to the guidance and total general 
7 educational development of pupils. The Future Farmers of America and 
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related teadershi:> training permeates every aspect of the instructional 
program in agriculture, 
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CURRICULUM GUIDE SERIES 


A series of curriculum guides has been prepared for each of the 
above program areas. These publications are intended to serve as 
guides in their respective program areas. They are for use by teachers 
of yocational agriculture in planning local programs of instruction, 
identifying curriculum materiels needs, and identifying facilities and 
equipment requirements. Scho l administrators, boards of education, 
and advisory committees may use the curriculum guides as a basis for 
decision-making in determining needs for program offerings and in 
evaluating existing programs, 


Emphasis should be placed on the fact that this publication 
is only a guide. It is in no way intended to be "the curriculum for 
vocational agriculture in Ohio. It should be used as a guide-in 
planning local programs to meet local student and community needs. 
Time wowld not permit the inclusion of all the teaching units 
presented in this guic:. Thus, the teacher has the responsibility of 
including in the local program those units or parts of units that best 
meet the needs of local conditions, 


PLANNING THE CURRICULUM IN 
AGRICULTURAL PRODUCTION 


In preparing a curriculum for agricultural production in the 
vocational agriculture program, certain assumptions are made as to the 
type of students enrolled, the type of school in which the program 
will be offered, and the opportunities for occupational experience, 
The curricula which follows has been designed with the following 
assumptions in mind: 


1. The vocational agriculture program, comprising of 
several courses would ordinarily be a part of a 
comprehensive high school enrolling at least 30 
students, and employing one or more teachers 
depending upon the total enrollment. 


2. This curriculum is planned for a four-year period, 
The courses for the first two years basically consist 
of plant and animal science, with appropriate units in 
agricultural mechanics, while the third and fourth 
years are devoted to agricultural mechanizs and farm 
management, respectively. 


3. This curriculum is planned for a daily time schedule 
of seven to ten 45=minute periods per week. 


4, Itis assumed that most cf the occupational ex- 
perience of the students will be secured on their 
parents home farms or on neighboring farms. 
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5. It is assumed that a part of the teaching will in- 
elude supervised instruction in relation to the 
student's occupational work experience program. 


6. Most students are preparing for and will enter an 
agricultural occupation upon graduation. Some may 
be expected to continue this education through post~ 
high school technical education, and some through a 
four-year college program. 


7 The first two courses consisting of plant and animal 
science with appropriate units in agricultural 
mechanics will also provide a basis for those stu- 
dents whose agricultural occupational objective is 
other than farming who, in their third and fourth year, 
may be enrolled in one of the other agricultural pro= 
BYAams « 


8. This curriculum guide has been prepared for a broad 
application. It contains more material than could 
be covered in a four-year period. This requires 
making a selection of those areas of instruction 
and teaching units or parts thereof that best meet 
the agricultural education requirements of the 
students served. 


DETERMINING WHAT TO ZBACH IN 
AGRICULTURAL PRODUCTION 


What we teach in vocational agriculture determines to a large 


_ extent the success of our total program. When we teach carefully 


selected, appropriate and useful information, our students are eager 
ami receptive. When we make mistakes in what we select for teaching, 
our students become uninterested, unenthusiastic, and waste their own 
time as well as that of their teacher. 


What-we teach in vocational agriculture should depend upon 
the following seven points: 


4. Our approach to learning helps determine what we teach.-~ 
In vocational ejucation, we believe that people learn best by doing, 
and by doing as soon as possible in relation to the unit taught. We 
believe in the teaching of principles, but also in the opportunity 
for practice in sing these principles as soon as possible. 


The particul-r occupation or cluste. of occupations for 
which training is provided determines what should be taught.<-Job 


analysis is a process which helps to determine which learnings are 
important to perform a given job. In this process an analysis is 
made of the time which a person spends in various aspects of his 
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work and of the new learnings he mst possess in order to succeed, 
Using this approach, we teach the vocational agriculture student 
those abilities he will need, leaving out much of the related in- 
formation which might be only "nice to know." 


3. Student situations provide an important clue as to what to 
teach.=-«[n agriculture the previous experience of the student, his 


a age level, his preparation in other courses, amd his mental ana 
emotional maturity all help us to decide what to teach. This means 


that what we teach in a particular first<year course may vary con= 
| siderably from what we might teach in another course which includes 
; a different group of students, 


4, Teaching should recognize the organized knowledge of the 
discipline.-<In the biological sciences there has been mich scientific 


investigation and, therefore, we can teach more efficiently by moving 
from tne simple to the more complex. This provides a basis for teach= 
ing the basic principles of cell growth, of genetics, of cell division, 
and similar understandings. It should be kept in mind, however, that 
this may not be the most interesting approach from the standpoint of 
the student so, therefore, the organized knowledge of the discipline 
must be related to the student's own frame of reference. 


5. A teacher's objective determines what he selects for 
teaching.~-Most vocational educators are committed to the approach of 


developing in the student those abilities, skills, attitudes, and 
ideals which they believe the student should possess to be successful 
in his first occupation. [scision-making becomes a key ability in 
this psychological approach; therefore, the students are taught to 
solve problems rather than to memorize facts. 


6. The continuing educational effort which is expected of 
the student determines what is taught.--Teachers of vocational agri- 
culture need to recognize the fact that some of their students will 
complete their education at the end of high school, that others will 
have an opportunity to participate in young and adult farmer pro<- 
grams or two-year technical programs, while still others may take 
baccalaureate degrees in agriculture at agricultural colleges. 

7. Finally, teacher judgment is the major determinant of 
what is taught.=-Teacher judgment becomes sharper with additional 
years of experience. 


AGRICULTURAL PRODUCTION (Program Area) 
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Agricultural production includes subject matter and learning 
activities which are concerned with the principles, concepts, and 
processes involved in the planning related to amd the economic use 
— of facilities, land, machinery, chemicals, finance, and labcr in 
og the production of plant and animal vroductse In practice, activities 
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include classroom instruction, laboratory experiences, amd supervised 
occupational experiences in and out of school, including farms amd 
other agriculturally related establishments. 


AREAS OF INSTRUCTION 


The program areas are divided into logical areas of instruc- 
tion, Bach area of instruction should prepare students for entry into 
and advancement in an occupation or cluster of related occupations. 


The areas of instruction for agricultural production are as 
follows: 


Animal Science (The production of livestock products) 
Plant Science (The preduction of: crop products) 


Agricultural (The selection, operation, repair, ad- 
Mechanics justment, and the economic use of agri- 
culture machinery. Farm Construction. ) 


Farm Business (Farm record keeping, summary, and 
Management analysis. Allocation of resources to 
maximize farm profits.) 


Other Production Agriculture 
Related Instruction 


Occupational experience programs 


Student occupational experience programs, 
. record keeping, supervision. 


Leadership training 


Conduct activities to develop leadership 
abilities, The FFA. 


WHEN TO TEACH CERTAIN PRODUCTION 
AGRICULTURE UNITS 


Timeliness of instruction has always been considered important 
in vocational agriculture. However, in providing for the teaching of 
related problems in single blocks sf tims, seasonal teaching becomes 
more difficult. These blocks of time or units of instruction should 
be scheduled ss nearly as possible to coincide with the decisions 
being made and the operation being performed in the agriculture of 
the cociunity. 
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Another consideration is the year during which certain subject 
matter should be taught. Certain units should logically appear early 
in the four-year program while others should be scheduled later in the 


programe 


Some guiding principles for the teacher, concerning when 
certain units of production agriculture should be taught, are as 


follows: 


1, 


Ze 


3e 


5e 


1. 


2. 


30 


First and Secon Years 


Provide for instruction of basic science of soils, 
plant and animal life as it relates to agriculture. 


Provide educational experiences that assist students 
to make an intelligent assessment of career opportu- 
nities in agriculture. 


Provide an opportunity for the students to solve in= 
dividual problems encountered in farming and related 
agricultural occupations. 


Provide for basic experience in record keeping, 
summarization, and analysis of business records. 


Provide for some basic instruction in agricultural 
mechanics. 


Third and Fourth Years 


Provide for relating basic soil, plants, and animal 
science to the total farm business management situation. 


Provide for training and experience in marketing food 
and fiber. 


Frovide training for the selection, operation, main= 
tenance, and repair of agriculture and processing 
equipment used in the agricultural area. Make 
application of basic agricultural mechanics skills 
in constructing items required in the farm business, 


Provide for understanding and ability to make sound 
farm management decisions through complete farm record 
keeping, summarization, analysis, and adjustments for 
balanced farming programs as opposed to individual 
enterprises, 
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All Four Years 


1, Provide for proper learning experiences based on past 
achievements and present needs. 


2. Provide an opportunity for the student to apply his 
knowledge, skills, and abilities to actual situations 
through an occupational experience program, 


3. Provide students with available information relative to 
character of the opportunities in, and the qualifica- 
tions necessary to become established in farming and 
related agricultural occupations. 


4, Provide for study of certain phases of farm business 
management based on the immediate needs of student's 
home farm situation and community. 


5. Provide opportunities to develop rural leadership 
through FFA and other community activities. 


TEACHING UNITS 


Each area of instruction is divided into teaching units. The 
teaching units are confined to one body of subject matter within a 
given area of instruction. This divides the areas of instruction into 
manageable units that facilitate teacher planning and student compre- 
hensione 


_ VOCATIONAL OBJECTIVES 


Vocational education in agriculture has the responsibility of 
providing agricultural education for those persons requiring -knowledge 
and skills in agriculture for entry into and advancement in farming 
or agriculturally related occupations, 


The vocational educater should be assisting students in 
choosing their vocational objectives. His teaching should be based 
on the fact that students will be applying their knowledge of agri- 
culture when they are conducting occupational experience programs 
and upon entry into their chosen occupations. 


Bach teaching unit lists the occupational objectives for its 
area of study. These objectives may be divided into primary and 
secondary areas of work. The agricultural production program prepares 
students for entry into production agriculture or for ecntinuing edu- 
cation. Achievement of many of the secondary objectives requires 
additional vocational, technical, or collegiate education. 
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MAJOR COMPETENCIES 


The program in agricultural production must equip the student 
with the competencies required for entry into and advancement in farm- 
ing or other agriculturally related occupations. Each teaching unit 
lists the major competencies thought to be important for that unit of 
instruction. 


PROCEDURE FOR RECORDING DATA 
ON THE CURRICULUM SHEETS 


1. Carefully study and familiarize yourself with the total curriculum 
guide in production agriculture. Secure a copy of the blank 
curriculum sheet* and a sample "work sheet" before you start to 
develop a curriculum plan for your department of vocational 
agriculture. 


2 Fill in the "date" column from top to bottom with the first week 
of school, list month and week date; for example, September 4~8, 
11-15, 1822, ete. 


3. Obtain from the local school calendar the dates and events of 
each week during the coming school year along with all allow- 
able vacation days, assemblies, and any other irregularities 
which may affect your teaching program. Fill out the first 
(left side) column on the curriculum sheet with these dates 
and events. 


MAKE ALL ENTRIES ON CURRICULUM 
“WORK SHEETS" WITH PENCIL SO 
ADJUSTMENTS CAN BE MADE EASILY 
BEFORE COPYING ONTO THE FINAL 
CURRICULUM FORM 


4, For the purpose of making better utilization of your agri- 
cultural mechanics shop facilities, it is suggested that you 
first list the teaching units, skills, and practices which you 
plan to teach in the area of agricultural mechanics under each 
column (course of study). 


*"Curriculum Sheet" may be obtained free of charge from State 
Department of Education, Vocational Agriculture Service, State Office 
Building, G16, Columbus, Ohio 43215, or from the Department of Agri- 
cultural Education, Agricultural Administration Building, The Ohio 
State University, Columbus, Ohio 43210. 
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Be specific as space will permit. Do not list only farm power and 
machinery - specify - for example, Seeding Equipment, Troubles = 
Parts = Functions - Operation - Repair - Calibration - Storage - 
Evaluation - etc. List these in sequence of intended instruction 
during the period they are to be taught.** 


Plan your agricultural mechanics instruction on a seasorial basis 
in order that such instruction can be coordinated with production 
agriculture subjects. For example, the study of Hay Balers and 
Forage Harvesters may well be at such time as you would be teach- 
ing better pastures, meadows, and hay making. 


5. Under each colum (course of study) list all livestock teaching 
units you expect to teach throughout the school year. Include 
those units which you think are essential according to the needs 
of the students and the teaching of the previous year. Include 
the individual and class work on occupational experience programs 
which apply to livestock such as agreements, budgets, summary, 
analysis, etc. | 


6. Under each column (course of study) list all crop teaching units 
that you expect to teach during the school year. Be certain to 
include all class or individual work on the crop phase of the 
occupational experience program under these columns. 


7. Under each column (course of study) list those items that you 
expect to teach in Farm Business Management. List, for example, 
farm policy, taxes, insurance, family living, etc. 


8. Under each column (course of study) list the FFA activities which 
will need class time. 


9, Check each column (course of study) from top to bottom to make 
certain that all weeks are accounted for in each course. 


10, Finally, check the completed curriculum sheet against the evalua- 
tion sheet in the back of this publication. 


a 11. You may choose to color code your planned curriculum sheets according 

= to Agdex colors. Some teachers believe that by color coding, it is 
easier to see the time being devoted to certain phases of the com- 
plete program. For example, orange for agricultural mechanics, red 
for animal science, green for crops, and yellow for farm business 
management. 


12. Post the curriculum sheet on the bulletin board or similar place where 
it is convenient for you am school officials to check frequently and 
also where the students can readily see it. Do not stuff it away in 
the files! 


**Tf for example, you plan to teach more than one unit or parts of 
several during the same week, you may indicate this by drawing diagonal 
lines between each specific unit or problem taught, as shown below: 
—— Sept. 11-15 / seeding equipment / troubles / repair 
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Planning a Daily Teac Schedule 


4 1. To make the “curriculum more meaningful, each teaching unit should 
td be spelled out in detail on the daily teaching schedule (Agdex .30). 
The curriculum sheet is only an over-all guide by the week while 

more specific information is needed for the teaching days ahead, 


or activity for each day on the daily teaching schedule (Agdex 630). 


3. When the first six weeks have been specifically worked out in detail 
for Vocational Agriculture I, then start with Vocational Agri- 


culture II, etc., until each week has been planned in detail for 
all courses. 


2. Start with the first week and list the specific problem, opie: 
4, From this "daily teaching schedule" you are now ready to make out 


: 
5 | 
3 your lesson plans and arrange for your major teaching materials, 
3 The daily teaching schedule should at all times be planned for 
six weeks in advance. 
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TEACHING PROGRAM MORE EFFECTIVE 


4. Before school starts, review with your school administrator your 
program of instruction for each class. 


2. Soon after school starts, plan the year's work with the students 
in each class. 


ADDITIONAL SUGGESTIONS TO MAKE THE 
| 
| 3. Record each week those changes made in courses taught. (These 


data will be necessary for planning the curriculum in succeeding 
years.) 


4, Review your teaching schedule each month according to needed 
changes. Keep your program up-to-date. 


pore venre re gress eee ee Ge EE SAD 
‘ 
3 z Stans sestettbar ich DENT SS en Ase at abn SS RT Seiten Seed erties Ab + 
sedate paces Srna banka it kde RIN a i Altice ALMA TE CT 


First and Second Year Planned With Agricultural Production, Science, and Mechanics Integrated 
Third and Feurth Year Planned With Agricultural Mechanics and Farm Susiness Management Integrated 
NEXAMPLE NO, 1" 


PIRST YAR ~ SSCOND YEAR THIRD YAR | FOURTH YEAR 


MONTH COURS= COURS COURS % COURS 
Orientation Orientation Buildings=-Conveniences 
LIVESTOCK: PLANT - Identification 
Occup. Oppor. Processes - population Animal & Plant Judginz 
Selection~3resding Seed. Production Demonstrations 


Youth Org,~-Records 
Agricultural Bus. Met. 


Marketing = Functions Records 
Nutrition Requirements Bee s6cts 
Feed Materials-Methods eiing <b HAVA 
Occupational =xp. ae auainess Met. 
YOUTH ORGANE ZATIONS: YOUTH ORG ANE ZATIONS 1 Introduction to Farm 
Furttions ~ Purposes Activities Bus. Mgt. 
Program of Activities Occup. Hxperiences Farm 3us,. Goals 
PLANT SCIENCE: Animal Nutrition Inventory Resources 
Occupational Oppor. Feed Nutrients Soils Related to Farm Taxes 
Soil Capabilities Balancing Bus, Management titi < | 
Occup. Exp, Programs Feed Mixtures Farm Bus, Records Social Securit 
Summarizs Records 
Analyze Records 


Marketing-Credit needs 


Tnsurance 


Government Problems 


Financing - Sudgets 
Agreements, Voc.O0dject. 
MECHA 
ls An & 


anics-based we 


Records-Summary & Anal. Land Resources 


Livestock Health 


Diseases ~ Yousine 


Plant Production 


Management 
} Seed Production: 
PLANT SCIENCE Fertility Program 
$o0i1 Preneho tion Varieties - Laws 


Pasture Improvement 
Records 
Finalizing years work~ 
planning ahead , 


Certification-Weed Con. 
Piant Needs ¢ 


Plant Seeding 


Fertility Program 


BEET TS ee 
Occup. Exp. Programs 


Occup. Sxp. Programs 
EXAMS ~ Summary RECORDS - Summary SUMMER ACTIVITIES “Summary 
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First and Second Year Designed in Large Blocks of Time With Agricultural Science, Production and Mechanics Integrated 
Third and Fourth Year Alternating Farm Business Management and Agricultural Mechanics by Semesters 
UIXAMPLE NO. 2" 

VOCATIONAL AGRICULTURE CURRICULUM 


FIRST YEAR SECOND YSAR THIRD YEAR FOURTH YEAR eS 
MONTH COURSE COURSE COURSE COURSE 
Orientation Orientation 


LIVESTOCK : FARM BUSINESS MANAGEMENT} AGRICULTURAL Mp 
Occup. Oppor. & ricit; Introduction to Farm 
Selection-Breeding , Business Management 
Zconomic Importance < é Farm Bus, Goals 


HANI 


Marketing - Functions 
Nutrition Requirements iw i Inventory Resources 


Feed Materials-Methods Soils Related to Farm 
Bus. Management 
YOUTH ORGANIZATIONS YOUTH ORGANIZATIONS 
Functions = Purposes Activities Farm Bus. Records 
Program of Activities Business Procedure Summarize Records 


PLANT SCIENCE LIVESTOCK 


Occup. Oppor. Nutrition Analyze Records & Farm 
Soil Capabilities Records Bus. 

Seeding Crop Products ca : 
Financing ~ Budgets Summary Farm Duseness Planing 


Agreements, Voc.Obd ject, Net Worth Statement 


Record Analysis and 
EXpe Frog rans p 


FARM BUSINESS MANAGSMEN 
Marketing in the Farm 
Bus. . 


PLANT SCISNCE 
Asronomic Problems 
Chemical Proolems 
Plant Identification 
Insect & Weed Control 


Planning Credit Needs 


PLANT SCIESNCS Insurance 
Soil Preparation - 
Plant Needs Taxes 


Plant Population 
Fertility Prosram 


Government Programs 


LIVESTOCK SCIENCE 
Health, Marketing 
Quality Milk 


Securine Farm Land 
Resources 


Occup. “xp. Programs Occup. Exp. Programs Occup. Exp. Progranis Occup. xp. Programs 
EXAMS = Summary EXAMS - Summary “XAMS - Summary TXAMS - Summary 


i 1 


First Year ~ Designed for smphasis in Plant Science --«Third Year ~ tmphasis in Agricultural Mechanics 
Second fear ~ Designed for tmphasis in Livestock Science-Fourth Year ~ Smphasis in Farm Business Management 
WEXAMPLS NO. 3” 
VOCATIONAL AGRICULTUR® CURRICULUM 
FIRST YEAR AGRICULTURAL [| S=SCOND YEAR AGRICULTURAL] THIRD YSAR AGRICULTURAL 
4CNTH COURSS SCI ENCS | COURS PRODUCTION COURSE VECHANTICS 


LIVESTOCK SCIENCE ky a 


Selection 
Livestock Feeding 4 


ena: Ze 


FOURTH YSAR FARK BUS, 

COURS® MAN AG SEEN T: 

Introduction to farm 
mst. 

Inventories of bldgs., 

. and livestock 


Soils inventory of 
| land capability & use 


Youth Sree ante Oe Youth Orcanizations Record keeping for the 
PLANT SCIZNC LIVESTOCK SCTENC3 farm (bus. ) (case farm 
Soils DUR AMT CS 
Record Keeping Livestock 3reedin- La, 
AGRICUETUN AL TaCHAM 


Basi ki 


Summary and analysis 
of farm accounts 


OCCUPATIONAL S¢XPSRISNCIS 
PLANT SCISNCS 

seed production 
Plant nutrition 


Arericultural Bus. 
planninz-application 


Plant seed identifi- 
cation 

Plant Insects 
Weed Control 


PLANT SCISiHCs Insurance 
Disease control 


veed control 


- ildings 
Materiat Handling 


Summer Program 


Summer Procram 


et 


Home Improvement | 
Final Summary Final Summery Exams axams 
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AGRICULTURAL PRODUCTION 
SUPERVISED OCCUPATIONAL EXPERIENCE (A TSACHING OUTLINE) 


Assisting students in establishing vocational objectives. 


A. What are the opportuniti.s fur starting farming? 
1. The home farm. 
2. The local commnity and county. 
3. Opportunities in the state. 
B. What income can the beginning farmer expect? 
C. What requirements mst the beginning farmer meet? 
1. Capital. 
2. Livestock. 
3. Machinery. 
D. What arrangements are desirable for starting? 
1, Partnerships, 
2. Renting, 
EB. How can a iigh school student acquire needed capital 
and experience? 
F. How have some local young farmers become established? 
G. Opportunities in non-farm agricultural bvsinssses 
Which require proficiency in certain agricultural 
production skills, 


Why have an occupational experience program? 


A. Putting theory into practice, 

1, To gain practical experience in the production 
of agricultural products for market. 

Be To learn how to manage labor. 

C. To learn how to plan production sequences. 
1. Performing operations at t*> best time, 

D. To learn how to invest money in a production 
enterprise. 

E. To gain experience in marketing products. 

F,. To gain experience in record keeping amd in 
summarizing and analyzing records. 

G. To use previous experience in planning new 
production enterprises, 


What is an occupativnal experience program? 


A. Students should plan long-time occupational ex- 
perience programs which include: 
1. Production enterprises. 
a) Field crop production. 
b) Horticultural crop production. 
c¢) Livestock production. 
(1) Breeding herds or flocks. 
(2) Feeder stock. 
2. Improvement projects, 
3. Supplementary farm practices. 
4, Agricultural mechanics projects. 
5. Farm placement--may be used when home farm 
is inadequate to provide experiences, 
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AGRICULTURAL PRODUCTION 


SUPERVISED OCCUPATIONAL EXPERIENCE (A TEACHING UNIT) 


Approximate Teaching Time 


The supervised occupational experience unit should be started 


early in the first year of the agricultural production course. 


Various uspects of the record keeping, summary, and analysis of the 


programs will exten. throughout the entire agricultural production 
course. (See Enterprise Accounting for Vocational Agriculture in 


Ohio, ) 


Approximately 45 classroom hours would be required for teach=- 
Additional teaching time is required in developing a 
satisfactory program involving the student and his parents. 


ing the unit. 


two hours per student would be required, 


Vocational Objectives 


Primary vocational objectives. 


1, 


To help students to become satisfactorily 
established in farming and other production 
agriculture, 


Secondary vocational objectives. 


1, 


To prepare students for off-farm agricultural 
businesses requiring practical farm experience 
for proficiency, 


Major Competencies 


To select profitable farm enterprises. 

To successfully conduct. farm enterprises 
through a complete cycle of production. 

To keep accurate records. 

To summarize and analyze records. 

To make decisions based on information 
provided by records, 

To appraise opportunities for establishment 
in farming. 
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SUPERVISED OCCUPATIONAL EXPSRIENCE 17 x 

: IV. Selecting individual occupational experience programs. a 
: 
{ A. Type of occupational experience program needed by Hi 
3 the student. = 
: 1. Experiences required for successful achieve- : 
ment of vocational objectives. ‘ 
2. Interests of the student. a 

3, Experience and ability of the student. is 

¥ 8B. Home situation. 2 
| 1, Size of home farm and type of farming : 
operation. 4 

2. Size of family, age of parents, and other ES 

family members. Es 

3. Financial situation and farm temre. sf 

a) Farm ownership. : 
1 . b) Renting, a 
: 4, Machinery and equipment available, : 


C. Availability of production enterprises. 
1, On home farm. 
a) Crops and livestock raised. 
b) Production and management practices 
: followed, 
{ 2. In community. 
a) Crops and livestock raised. 
b) Production and management practices 
} followed. 
: D. Capital requirements, 
1, Amount.of money required-~livestock, 
feed, seed, fertilizer, labor, machinery, 


and other operating costs. ¥ 
2. Availability of capital. Savings on credit. q 
: &. Opportunity for successful completion. 5 
{ 1. The market outlock. : 


F. Labor requirements, 
a 1, Amount of student labor. 
cs | 2. Amount of other party Labor, 


Ve What are the marks of a satisfactory occupational 
i experience program? 


A. Farming program. 
1. Student ownership. 
a) Full ownership. 
b) Partnership with parents, other family 
members, or neighbors, J 
2. Student management. S 
a) The student should have full or part 
responsibility for all managenent 
| decisions. 
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| 3. Student labor. 
a} The student should perform all labor 
possible. Should gain experience in 
each part of the production cycle. 
4, Size of enterprise. 
2) The enterprise should be large enough 
to challenge the student and provide 
| meaningful experiences, 
| b) The enterprises should grow in size as 
the student advances in school. 
an 5. Provide opportunity for profit. 
a) Provide money for personal expenses, 
b) Provide money fer expansion. 
6, Quality of farming programs. 
a) The quality of the enterprises should 
meet market demands end insure pride of 
E ownership. 
i 7. Provide opportunity to expand into farming or 
finanee further education, 
8, Has student, parent, and teacher approval. 
| Be Farm placement. 
1, Provide opportunity for student to gain wide range 
of experience in enterprises common in community. 
2» Provide a plan of expsriences to be made available 
to the student. 
3. Provide for supervision and instruction by the 
employer, 
4, Provide for fair wages to be paid the student 
| by the employer. 
| 5. Provide for a record of experiences gained and 
l money received. 
4, Provide for evaluation sy the employer of quality 
| of work performed by student. 
7. Provide for supervision by the teacher, 
E | 8. Provide for agreement of the parents of the 
| student, 
: 
{ 
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VI. Record keeping in vocational agriculiure. 
References Enterprise Accounting fer Vocational 
Agriculture in Ohie. 


A. The smportance of keeping complete and accurate records, 
B. Planning the budget for production projects, 

C. Preparing project agreements for production projects. 

3 D. Taking inventories in production projects, 

i EB. &ntering receipts and expenses in production projects. 
+ F, Overhead and operating expenses for production projects. 
G. Summarizing production enterprise, 

H, Analyzing production enterprise, 

I, Using project record information in decision-making, 

J. Keeping improvement project records. 

Preparing net worth statement. 


_—e- 
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AGRICULTURAL PRODUCTION 
PLANT SCIENCE Hl 


me Teaching Units in Plant Science Area cof Instruction 3 


Field Crop Growth, Develiopnent 
and Nutrition 


Crop Seed Production and Selection 
i Preventing Common Crop Diseases 


Prevention and Control of a 
Crop Insects 7 


Grain Marketing 


| x : Need Control 
FISLD CROP GROTH, DEVELOPMENT, AND NUTRITION ( A TSACHING UNIT) 


Approximate Teaching Time 


It is recommended that the field crop growth, development, and 
nutrition unit be taught as an entire unit during either the first or 
| second year of the agricultural production course. This would be 
determined by the needs and interests of the students. 


Approximately 40 classroom hours would be required for teach= 
a ing the unit. Additionsl teaching time is devoted to individual in- 
Se struction based on the student's occupational experience program. 
Approximately three hours per student would be required. 


a Vocational Objectives 


Primary vocational objectives. 
1, Farm crop production. Producing farm crops for 
feed, seed, or sale, 


Secondary vocational objectives. 

The field crop growth, development, and nutrition unit 

will prepare students to enter certain occupations on a 

limited basis or to enter more advanced educational 

programs, 

i. Agricultural business occupations concerned with the 
sale of fertilizer, lime, seed, chemicals, machinery, 
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AGRICULTURAL PRODUCTION 


and analyzing various crop production 

problems, 

Vocational education programs at third and 
fourth year high school levels requiring a 
knowledge of plant science such as horticulture. 
Technical schools. 

College of Agriculture. 


Major Competencies 


i. 
26 


36 


Understand processes involved in plant growth, and 
factors affecting the growth processes. 

Ability to apply knowledge of plant growth processes 
in crop production, 

Understand mutrient needs of crops and the effect they 
have on pliant growth. 

Interpret soil and plant analysis tests. 

Provide crop nutrient needs through application of 
lime, manure, and fertilizer. 

Ability to select the correct kind ané amount of 
commercial fertilizer and limes for a particular crop. 


FIELD CROP GROWTH, DEVELOPMENT, AND NUTRITION (A TEACHING OUTLINE) 


Managing the environmental factors of soil fertility, light moisture, 


temperature, and tillage methods to obtain maximum crop production. 


I. Seeding the crop. 


A. 


The germination of seed in the soil. 
1. Requirements for seed to germinate. 
a) Moisture. 
The osmosis process. 
b) Temperature. 
ce) Air, 
d) Light (required for some seeds). 
2. Seed structure characteristics. 
a) Monocote ~ corn. 
b) Dicote - soybeans. 
c) Seed parts ~ what they do. 
Pericap, 
Endosperm. 
Embry 0 « 
3. Respiration. 
4, Cell growth and development of seedling, 
a) Growing point. 
ky Root development. 
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FIELD CROP GROWTH, DEVELOPMENT, AND NUTRITION ai 


5. Providing soil conditions favorable for germination. 
a) Temperature of soil depending upon time of year. 
Moisture content of soil. 
Color of soil. 
Depth of planting, 
Contact of seed and soil. (Tillage method, 
soil structure. ) 
b) Moisture. 
Time of planting in relation to rainfall. 
Yater holding capacity of soil. (Soil type, 
tillage method.) 
Ground cover. 
Depth of planting. 
| a... Contact of seed and soil. (Tillage method, 
iy: soil structure.) 
3 : c) Air. 
= Density of soil. (Tillage method, soil 
structure and type.) 
Depth of planting. 
Moisture content of soil. 
B. Effect of date of planting on later plant growth and 


development. 
1. Seasonal requirements - effect of temperature on plant 
growth, 


3 2. Use of available moisture by plents. 

_— 3. Use of available rainfall during growing season, 
| Fi 4, Best use by plants of available sunlight. Hours 
— of sunlight during growing season. 


II. Growing the crop from seedling stage to harvest. 
(Base teaching on crops important in commurity.) 


A. Needs of the plant for growth and development, 
1, Air - CO. 
2. Water - H20. 
3. Sunlight - energy. 
B. How plants grow. Use of air, water, and sunlight. 
1, Important parts of a plant and their function. 
a) Roots ~- take in water. 
store manufactured food, 
anchor plant in soil. 
aed b) Stem ~ transport water to leaves, 
Boa transport manufactured food to roots. 
oat store some manufactured food, 
% c) Flowers, fruit, and seed - 
reproduction. 
store manufactured food. 
d) Leaves <= food manvfacture. 
stomata - take in air - move out water. 
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2. Plant processes required for normal crop growth. 
a) Photosynthesis process. 
Carbon + water + sunlight energy 


Dioxide in chlorophyil —, y 


Simple sugar + water + oxygen 
(First food) 


Glucose or simple sugar is the first food 

mamfactured by the photosynthesis process. 
b) Respiration process, 

Energy release, 

Chemical breakdown (digestion). 


Simple sugar + exygen—) Water + Energy 


c) Transpiration process, 
Water loss through stomata. 
Water entry through plant roots, 
Effect of air temperature. 
d) Assimilation process. 
Converting energy ard food to cell parts, 
e) Diffusion process, 
Movement of water and mtrients into the plant. 
C. Plant population - row spacing of crops. 
1. Space requirements for plants to grow. Compare 
species, 
2. Effect of species and variety on plant population. 
3. Effect of plant population on crop yields, 
4, Choosing machinery system to seed, till, and 
harvest crops at different populations. 


Tit. Planning the fertility program. 


Plants use air and water through the process of photo= 
synthesis to make simple sugar. Most mature plants are 
composed of about 90 per cent carbon, hydrogen, and - 
oxygens Why do plants need other nutrients? 


A. Nutrient materials required for plant growth and 
development. 
1. Major nutrients. 
a) Element name. 
b) Nutrient form. 
ec) Plant function. 
2. Secordary nutrients. 
a} Element name, 
b) Nutrient form. 
ec) Plant function. 
3. Micro nutrients. 
a) Element name. 
b) Nutrient form. 
ec) Plant function. 


Be 
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FIELD CROP GROWTH, DEVELOPMENT, AND NUTRITION 23 


Determine nutrient requirements for maximum economic 
crop yields. 
1. Crop mtrient requirements, 
a) Corn. 
b) Soybeans. 
ec) Small grains. 
ad) Forage crops. 
(1) Grass. 
(2) Legumes ~ nitrogen fixing bacteria, Inoculation. 
2. Crop mtrient deficiency symptoms, Hunger signs for 
those crops on which nutrient shortages can be 
observed. 
3. Soil analysis. 
a) Sampling procedure. 
b) Testing prucedures. 
ec) Interpreting results. 
(1) pH 
(2) 0.M. 
(3) K20 


(4) P50 
4, Plant anafyéis, 
a) Sampling procedure. 
b) Testing procedures. 
c) Interpreting reports. 
Determine fertilizer recommendation for maximum 
economic crop yields. 
1. Determine crop yield soals. 
2. Determine crop needs. 
9) Major nutrients. 
b) Secondary nutrients. 
c) Micro mtrients. 
3. Determine availability of mitrients. 
a) Available from the soil. (Soil test.) 
b) Available from mamre. 
(1) Handling and storage. 
(2) Time of application. 
c) Available in crop residue. 
(1) Legume sod. 
(2) Grass sod. 
(3) Corn stalks or small grain stubble. 
4, Determining fertilizer requirements for maximum 
economic crop yields. 
a) Determine difference between nutrients supplied 
and mitrients required to meet yield goals, 
5. Determine point of diminishing returns in the 
application of fertilizer. 
Selection and application of commercial fertilizer. 
1. Application of fertilizer. 
a) Time of year. 
b) Method of application. 
(1) Broadcast. 
(2) At planting. 
(3) Row. 
(4) Pop up. 
(5) Side dress. 
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_— c) Placement in relationship to seed (diffusion). 
=. ad) Amount to apply. 
Pe Build up fertilizer reserve in soil. 
Supply immediate need of current crop. 
e) Mix with herbicide or insecticide, 
2 Form of fertilizer to apply. 
a) Physical forn. 
Liquid, dry, gas. 
b) Chemical form. 
Availability, solubility, fixation in soil, 
soil type. 
3. Cost per pound of available plant mutrient. 
F, Application of lime for maximum economic crop production. 
1. Crop needs. 
2+ Soil pH — cation exchange. 
36 TNeP. of liming materials, 
4, Type of liming materials. 
a) Magnesium needs (dolomite). 
b) Calcium needs. 
5. Fineness of liming materials. 
6. Plowing depth in relation to amount of lime applied. 


| 
| 
IV. Plant identification. 
(May be taught on a separate unit.) 

| (Plant identification information may be used with each 
| 7. of the plant science units. ) 

| £ : (Suggest that study of plants be limited to those used 
in the agronomy contest. ) 


A. Dicot plant characteristics, 
1. Leaf. 
2 Stipule, 
3. Stolons. 
4,  Pubescence. 
5e Rhizomes. 
B. Monocot plant characteristics. 


1. Leaf. 

a) Blade. 
, b) Sheath. 
2. Stem. 
3. Auricle. 
4, Ligule. 


5. Pubescence, 
6. Inflorescence. 
7. Rhizomes. 


AGRICULTURAL PRODUCTION 
PLANT SCIENCE 


CROP SEED PRODUCTION AND SELECTION (A TSACHING UNIT) 


Approximate Teaching Time 


It is recommended that the crop seed production am selection 
unit be taught as an entire unit during either the first or second 
year of the agricultural production course. This would be determined 
by the needs and interests of the students. 


Approximately 25 classroom hours would be required for teach- 
ing the unit. Additional teaching time is devoted to individual 
instruction based on the student's occupational experience program. 

a Approximately one hour per student would be required, 


Vocational Objectives 


Primary vocational objectives. 
1. Crop farming for production of crops for sale and feed. 
2. Certified seed production for sale of seed to farmersé. 


Secomary vocational objectives. 

Most of the secondary vocational objectives would require 

additional vocational, technical, or college education for 

entry into the jobs. 

1. Field inspection to inspect crops grown for certified seed. 

2 Laboratory technician to inspect and test seeds. 

3. The packaging, wholesaling, retailing, and ad- 
vertising of seeds, 

4, Scientists, who search for new use of seeds. 

5. Professional persons such as teachers of vocational 

agriculture who counsel with farmers. 

6. Those persons who plan to continue their education 
at the college level in agronomy. 


Major Competencies 


1. To recognize the economic value of using quality seed 
in the production of field crops, 

2+ To identify the job opportunities in the seed production 
indus trye 

3+ To apply the knowledge of how plants reproduce seed to 
the production of quality seed. 

4, To identify crop and weed seeds. 
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AGRICULTURAL PRODUCTION 


To deseribe a crop variety and how new varieties 

are produced, 

To produce certified seed. 

To select quality seed for commercial crop production. 
To use federal and state laws for protection in 
buying seed. 

To determine the most economical seed to purchase. 


CROP SSED PRODUCTION AND SELECTION (A TEACHING OUTLINE) 


I. Importance of farmer using quality seed. 


A. 


Effect of seed quality on crop producti on. 
1. Crop losses resulting from using poor quality seed. 
a) Yield loss. 
(1) Poor germination. 
'(2) Low test weight. 
(3) Winter killing. 
b) Seed quality lowered. 
(1) Disease and insect damage. 
(2) Mixed with other crop and weed seed. 
(3) Not mature ~ low test weight. 
2 Determine probable ensts and returns from using 
seeds of different quality. 
a) Use common field crops as examples, 


It. Prediction of quality seed. 


A. 


Crop varieties and how they are developed. 
1. Plant classifications - plant kingdom. 
a) Seed producing plants, 
Gyminosperms (confers). 
Avgicsperms (crop plants in their group). 
b) Augiosperm division. 
Dicots - soybeans and other lezume plants, 
Monocots ~- corn and small grains ali other 
grass plants, 
c) Further breakdown of classification (both 
dicots and monocots). 


(1) Order. 
(2) Family. 
(3) Tribe. 
(4) Genes. 


(5) Specie. 
d) Plant specie such as corn, wheat, ete. are 
broken down into varieties. 
2. What is a variety? 
a) Rank within a specie. 
b) Distinguished by capital name before the 
specie name (Fulton wheat). 
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qd) 


e) 


f) 


g) 


h) 
i) 


5) 


Varieties are developed by man, other 

classifications are not, 

Names often confused with variety names. 

(Type, strain, blend, brand, hybr+d.) 

are varieties developed? 

Plant reproduction. 

(1) Asexual - negative propagation - grafting, 
budding, cuttings, new plant like parent 
plant. 

(2) Sexual - 

The plant flower. 

(1) Male and female reproductive parts and 
their function. 

(2) Other flower parts, 

The flowers of grass plants a.u how the; are 

differert.., 

(1) Lack sepals and corolla. 

(2) Corn plant - male and female parts located 
on different section of plant. 

Plant pollination. 

(1) Self-pollinaticn. 

(2) Cross=-pollination. 

How plants acquire characteristics. 

(1) The plant cell. 

Cytoplasm. 
Nucleus, 
Chromosomes, 
Genes 

(2) Transmitting of plant characteristics, 
Dominant genes. 

Recessive ceres, 

Steps in variety development. 

(1) "Weed out" undesirable characteristic, 

(2) Build up desirable characteristic, 

Procedures used in plant breeding, 

(1) Cross=pollination. 

(2) Self-pollination. 

(3) Progeny testing. 

(4) Back crossing. 

(5) Hybridiging. 

Development of varieties of small grains 

and soybeans. 

Development of hybrid varieties of corn. 

(1) Inbreeding. 

(2) Crossing, 

Male sterility (cytoplasm as a 
heredity factor). 

Development of hybrid wheat. 
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Iii. Preduction of quality seed. 


A. Certified seed. 
1. Quality guarantee of certified seed. 
2. The Ohio Seed Improvement Association. 
, a) Non-profit organization. 
, b) Controls and regulates production and 
sale of certified seed. 
c) Keeps pedigree records of crop varieties. 
d) Supervised 
(1) Field inspection, 
(2) Harvesting and cleaning, 
(3) Laboratory testing. 
3. Production of certified seed. 
a) Who may produce, 
b) Procedures required 
(1) Field, 
} (2) Equipment, 
oe ' (3) Laboratory. 
¢) Seed classes required 
(1) Breeder, 
(2) Foundation, 
(3) Registered, 
(4) Certified. 
4, Standards required for each seed class. 


a a) Weed seeds. 
: b) Other crop seeds. 
i = ec) Germination. 


d) Inert matter. 
B. Protection offered seed buyers by state and federal 
seed laws. 
1. License requirements. 
2. Seed package label requirements, 
a) Per cent germination, inert matter, other 
crops seeds, hard seeds. 
b) Number of primary noxious and secondary noxious 
seed per grains of crop seed. 
ec) Date germination test made. 
d) Name of crop and rariety. 
e) Certified seed and the "blue tag." 
3. Penalties for seed law violation. 


IV. Purchasing quality seed. 


A. Which variety? 
1. Disease restraint. 
2 Adapted to growing conditions, maturity length, 
3. Growth characteristics. 
a) Straw or stalk strength. 
b) Amount of straw or stalk size, 
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Vv. 


CROP SEED PRODUCTION AND SELECTION 


B. Label information. 
1, Per cent germination. 
2. Per cent hard seeds. 
3. Cost of seed, 


forma cost per bushel = cost of pure 
purity % x germination % line seed 


Seed identification. 

(May be taught during the seed production unit oy as a 
separate unit.) 

(Suggest limit study of seeds to those used in agronomy 
contest, ) 


A. Crop seeds, 


1, Dicots, 
a) Shape * 
b) Size, 
¢) Color, 
d) Hilun. 


e) Seed cost characteristics. 
2. Monocots, 
a) Same as dicots except use rachis and aw 
characteristics, 
Be Weed seeds ~ primary and secondary noxiocus; other 
weed seeds (division the same as crop seeds), 
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PREVENTING COMMON CKOP DISEASES (A TEACHING UNIT) 


Approximate Teaching Time 


It is recommended that the preventing common crop diseases uri 
be taught as an entire unit either during the first er second year of 
the agricultural production course. This would be determined hy the 
needs and interests of the students, 


Approximately eight classroom hours would be required for 


aan teaching the vit. Additional teaching time is devoted to individual 
eae instruction based on thé student's occupational experience program, 
ee Approximately one hour per student would be required. 

= Yocational Objectives 


> Primary vocational objectives. 
ae 1, Providing competencies for preventing crop diseases 
ae in the crop production phase of farming. 


= Secondary vocational objectives. 

Ey i, Agricultural tisiness sales and service dealing with 

— crop disease preventing chemicals and seeds, 

2, Custom application of crop disease preventing chemicals, 

3. Entrance to technical schools for courses dealing with 
farm chemicals. 

4, Bntrance to college of agriculture for professional 
training in agronomy and plant pathology. 


Major Competencies 


i. Identify the common crop diseases that are present 
problems. 

2. Understanding of how disease organisms cause damage 
te crops. 

3. Ability to prevent crop disease lssses, 


PREVENTING COMMOY CROP DISEASES (A TEACHING OUTLINE) 


I. Crop icsses that occur from disease infestations (include 
only those diseases that are present problems), 
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A. Types ef losses caused by diseases, 
i, Yield loss - (smut of small grain and corn), 
2. Seed quality ~ (scab of wheat). 
3, Plant quality - (alfalfa leaf spot). 


It. What ways are diseases caused and can they be prevented? 


A. Infections or parasitic, 
2. Fungi e 
a) Prevention. 
b} How spread, 
ce) Common characteristies of fungi ~ leat 
spets, moids, seed smuits. 
Ss, Bacteria, 
a) Prevantion = control. 
b) How spread. 
¢) Common charecteristics cof bacteria, 
3. Virus. 
a} Prevention - control. 
b}) How spread, 
c) Ccmmon characteristics of nemotoie, 


TIT. Infectious diseases are often mistaken for other 
abnormal plant growth. 


A. Non-infectious diseases or physiological disorders, 
1, Wechanical injery. 
2. Herbicide injury. 
3. Unfavorable weather, 
4, Piant mtrient deficiency, 


IV. How can the farmer identify the common crop diseases? 
(Part of the plant they affect.) 


A. Seed diseases. 
1. Crops affected. 
2. Description and cause, 
Example; Loose smut of wheat - entire seed head 
replaced hy black smut ~ fungus. 
B. Leaf arg stem diseases, 
i. Crops affected, 
2. Description and cause. 


Ve How can the farmer reduce losses by disease prevention methods? 


A. Use of fungicide on seeds or plants, 
1. Diseases prevented, 
2. Material used, 
Exemple: Stinking smut of wheat ~ Caoptan, 
B. Resistant varieties, 
1. Disease prevented, 
2, Variety nama, 
Example: Phytophtera root ret soybeans - darosoy 43, 
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Cultural practice, 
2. Disease prevented. 
2e Practice used. 
Example: Scab of wheat - do not sow wheat in 
corn grourd. 
Intermediate plant host. 
Sxanple: 
i. Johnson grass rhizoner - Maize Dwarf Mosaic. 
2, Common barberry - Black Stem Rust of Wheat. 
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PLANT SCIENCE 


PREVENTION AND CONTROL OF CROP INSECTS (A TEACHING UNIT) 


Approximate Teaching Time 


It is recommended that the prevention and control of crop 
insects unit be taught as an entire unit either during the first or 
second year of the agricultural production course. This would be 
determined by the needs and interests of students. 


Approximately 10 classroom hours would be required for teach~ 
ing the unit. Additional teaching time is devoted to individual 
instruction based on the student's occupational experience program. 
Approximately one hour per student would be required. 


Vocational Objectives 


Primary vocational objectives. 
1. Providing competencies for preventing crop insect 
damage in the crop production phase of farming. 


Secondary vocational objectives, 

1, Agricultural business sales and service dealing with 
insect prevention and control chemicals. 

2. Custom application of crop insect prevention and 
control chemicals, 

3. Entrance to technical school for courses dealing 
with farm chemicals, 

4%, Sntrance to college of agriculture for professional 
training in agronomy and entomology. 


Major Competencies 


1. Identify the common crop insects and type of 
damage done. 

2. Understand how different insects damage crops. 

3. Understand insect life cycles, 

4, Ability to select and use prevention and 
control methods. 
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PREVENTION AND CONTROL OF CROP INSECTS (A TEACHING OUTLINS) 


I. Crop losses that occur from insect damage. (Limit to common 
crops and insects that are present problems.) 


A. What insects cause damage to our crops? 
1. Corn - borer - ear worm - root worm = aphid, 
2. Wheat - Hessian fly - cereal leaf beetle. 
3. Alfalfa - weevil - leafhoppers. 
EB. How much crop damage may these insects do? 
1. Alfalfa weevil, 
2. Corn root worm, 
3. Aphid. 
4, Leafhopper. 


II. A. Life cycle of insects. 

1, Without metamorphosis (no common crop insects = 

chicken lice and hog lice are examples). 
2. Gradual metamorphosis. Leafhoppers an example. 

3. Incomplete metamorphosis - none in this group are 
important crop insects. 

4, Complete metamorphosis - most crop damaging insects 
in this group. 


a) Ege. 

b) Larvae. 
E : ec) Pupae. 
| ) Adult. 


B. Types of mouth parts, 
1, Chewing - eat leaves, stems, and roots of plants ~ 
alfalfa weevil, corn rootworn. 
2. Sucking - puncture and withdraw plant juice - 
leafhopper » 
- 3. Sponge ~ absorb soluble material (home fly). 
- 4, Tube - siphon like (butterfly and moths). 


Til. Identifying the insect and damage done to a crop or ¢rops,. 
Alfalfa, corn, and small grains. 


A. Part of plant damaged and description. 
B. Time of year damage is done, 
C. Stage of insect life cycle ani description. 


IV. What prevention and control practices 2an be used? 


A. Cultural practices. 
1. Crop rotations. 
2. Destroying erop residue, 
3. Resistant or tolerant varieties. 
4, Invermediate hosts. 
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a B. Insecticides, 
ar 1. Stomach poisons, 
2 » Contact . 
| 3¢ Vapor action. 
ays C. Insect parasites. 
; } D. Mechanical action. 
= i. Flaming. 
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AGRICULTURAL PRODUCTION 
PLANT SCIENCE 


WEED CONTROL (A TEACHING UNIT) 


Approximate Teaching Time 


It is recommended that the weed control unit be taught as an 
entire unit either during the first or second year of the agri-~ 
cultural production course. This would be determined by the needs 
and interests of the students. 


Approximately 15 classroom hours would be required for teach- 
ing the unit. Additional teaching time is devoted to individual 
instruction based on the student's occupational experience program. 
Approximately one hour per student would be required. 


Vocational Objectives 


Primary vocational objectives, 
1. Providing competencies for the prevention and control 
of weeds in the crop production phase of farming. 


Secondary vocational objectives, 

1. Agricultural business sales and service dealing with 
herbicides and cultivating equipment. 

2. Custom application of herbicides. 

3. Entrance to technical schools for courses dealing 
with farm chemicals. 

4, Entrance to college of agriculture for pro- 
fessional training in agvonomy, 


Major Competencies 


1. Ability to identify weed and crop plants. 
2. Determining crop losses caused by weeds. 
3. Ability to understand growth characteristics 
of wed plants, 
4, Ability to understand how herbicides kill weeds, 
5. Ability to select the correct herbicides to control 


a weed plant. 
6. Ability to prepare and apply herbicides to control 
weeds. 
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oO AGRICULTURAL PRODUCTION 
WEED CONTROL (A TEACHING OUTLINE) 


I. How serious are crop losses from weed infestations? 


A. Seed losses (from seed production outline). 
Be Nutrient and water competition. 
C. Hay and pasture loss from poor quality forage. 


II. Plant identification. 
(See plant identification section.) 


A. Identification of problem weeds and their 
characteristics, 


III. Why are some weeds more difficult to control? 


A. Perennials (live for several years), 
1. New plants come from roots and seeds. 
2. Have rhizomes. 

3. Biennials (live for 2 years). 
1. Produce flower and seed 2nd year. 

C. Annuals (new plant from seed each year). 
1, Winter anmals, 
2. Spring annals. 


| = : IV. What types of herbicides are used to kill plants? 


A. Non~selective - kills all plant life. 
1. Contact. 
Ze Soil sterilant. 
36 Systemic. 
Be Selective - kills certain plants and not others. 
1. Enzyme action. 
2. Degree of absorption. 


3 e Sys temic e 

C. Place of application, 
1. Foliar. 
2. Soil, 


D. Type of material, 
1. Wettable powder. 
2. ster = emlsion. 
3. Granular, 


Vv. What cultural practices are helpful in controlling weeds? 


A. Plowing time. 

B. Soil preparation (or lack of). 
C. Cultivation, 

D. Fallowing. 

E. Crop rotations. 
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How to use herbicides to control Specific weeds such 
as quack prass, 


A. 
Be 


Crop to be grown and the cropping sequence. 
Weeds to control, 

Herbicides to use, 

Time of application, 

Method of application, 

1, Amount of herbicide, 

2, Amount of water, 


AGRICULTURAL PRODUCTION 
PLANT SCIENCE 


GRAIN MARKETING (A TEACHING UNIT) 


Approximate Teaching Time 


It is recommended that the grain marketing unit be taught 
during the first or second year of the agricultural production course. 
This is an elementary unit, A more complete unit on marketing is 
recommended during the fourth year farm business management area of 
instruction. 


Approximately five classroom hours would be required. 


Vocational Objectives 


Primary vocational objectives. 
1. Crop farming. Marketing of grain crops. 


Secondary vocational objectives, 
1, Agricultural business - grain buying or selling. 


Major Competencies 
1, To determines best time and method of marketing grain. 


GRAIN MARKSTING (A TEACHING OUTLINE) 


I. Importance of efficient grain marketing, 


A. Income from grain crops sold from a farm, county, 
state, nation. 


It. Marxet outlets for grain. 


A. Local markets available. 
B. Feed to livestock. 


III. Grain prices. 


A. Seasonal fluctuations of prices. 
1. Determine best time to sell, 
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AGRICULTURAL PRODUCTION 
ANIMAL SCIENCE 


Teaching Units in Animal Science Area of Instruction 
Livestock Feeding 
Livestock Selection and Breeding 
Livestock Marketing 
Livestock Health 


Quality Milk Production 
LIVESTOCK FEEDING (A TEACHING UNIT) 


Approximate Teaching Time 


It is recommended that the livestock feeding unit be taught 
as an entire unit during either the first or second year of the azri- 
cultural production course. This would be determined by the needs 
and interests of the students. 


Approximately 30 classroom hours would be required for teach=- 
ing the unit. Additional teaching time is devoted to irdividual 
instruction based on the student's occupational experience program, 
Approximately two hours per student would be required. 


Vocational Objectives 


Primary vocational objectives, 
1, Livestock farming. To plan feeding programs and to 
feed livestock. 
a, Registered livestock breeders engaged in the 
development and sale of breeding stock. 
b. Commercial livestock farmers engaged in the 
production and sale of meat, milk, ard wool. 


A a ee 


Secondary vocational objectives. (Non-farm occupations 
related to livestock farming.) 


The Livestock feeding unit will prepare the student to 
enter certain occupations on a limited basis or to 
enter more advanced educational programs, 
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AGRICULTURAL PRODUCTION 


Agricultural business dealing with feed sales, 

feed additives, dealerships, veterinary supplies, 
feed manufacturing. 

Technical school = feed laboratory technician, 
College of agriculture ~ mtritionist, veterinarian, 
vow-ag teacher, county agent. 


Major Competencies 


i. 


1. 
2. 


To recognize the need for and uses of feed for 
efficient production, 

To identify body processes and their relationship 
to mtrition of animals, 

To identify food n trients, sources, ard their 
characteristics. 

To identify the characteristics anid functions of 
various foodstuffs. 

To determine needs amd requirements of animals at 
all stages of life for confineznent and pasture, 
To determine an economical balanced ration for a 
specific kind of livestock, 

To select a method of preparing feed stuffs for 
livestock, 


to select a feeding system and schedule for livestock, 


LIVSSTOCK FSSDING (A TEACHING OUTLINE) 


The need for ard uses of feed for efficient livestock 
production. 


A. 


B. 


"eed for feed, 

1. Growth. 

2. Maintenance. 
3. Revroduction, 
4. Production. 
5 Fattening,. 
Uses of feed stuffs - define each, 


1. Roughages - supplying bulk, energy, and mutrients. 


High carbohydrate. 
High protein. 
2. Concentrates, 


Carbohydrate concentrates - grains supplying energy. 
Protein concentrates = animal and plant by-products 


and synthetic sources - supplying body-building 
materials. 

3.- Mineral and vitamin feed supplements and feed 
additives for body composition, regulation, and 
health, 
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iii. 


iv. 


C. 


LIVESTOCK FESDING &? 


Efficient production from adequate feeding. (Use 
exampies from beef, dairy, sheep, and swine enter- 
prises, ) 

1. Improved grains. 

2. Better and faster crowth. 

3. Increased production of milk and wool. 

4, Improved quality of production. 

5. Improved efficiency of preduction. 

6. Improved health of animals. 


Utilization of food nutrients by animals. 


A. 
B. 


Ce 


D. 


Define digestion. 
Identify parts of the digestive system of simple 
stomach animals and fowl. 
identify the digestive system of ruminants and rslated 
body processes. 
Explain how food is broken down ari mitrients absorbed 
in the blond strean. 
1. Mouth. 
2. Stomach. 
3. Small intestine. 
(simple stomach animals and ruminants) 


The food mtrients, sources, am characteristics. 
Identify the function and make-up of each mtrient. 
Identify major feed stuffs where mtrients may be fourm. 


A. Carbohydrates. 

3. Fats. 

C. Proteins. 

D. Minerals. 

S. Vitamins. 

F. Water. 

Common feeds for farm animals, their characteristics, 
and functions. ‘ 

A. Identify the followine: 


Be 


1, Digestible protein. 
2. Nitrogen-free extract. 
3. Total digestible mtrients. 
4, Net energy. 
Identify common feeds. 
1, Roughages,. 
a) Hays. 
b) Haylage. 
c) Grass silage. 
dad) Green chop. 
e) Pasture. 
f) Corn silage. 
2. Grains, 
a) Shelled corn. 
b) High moisture corn. 


48 AGRICULTURAL PRODUCTION 


c) Ear corn. 

d) Small grains. 
3. Supplements, 

a) Protein = animal and plant by-products and 

a synthetics, 

b) Mineral supplements. 

c) Vitamin supplements, 
4, Feed additives. 

a) Antibiotics. 

b) Hormonss. 

c) lLTodinated casein. 

d) Arsenical, 

e) Detergent, 

f) Tranquilizer. 

g) Rumen organism. 


v. Animal needs and requirements, 


Identify ration requirements as protein, total digestible 
nutrients, net enerzy, mineral, and vitamin requirements 
for different stages of growth, production, and methods 
of feeding - use of feeding standards, 


A. Beef cattle. 
i, Calves and yearlings - stockers and feeders, 


2. Cows. 
B. Dairy cattle. 
1 & Veal. 


2, Calves. 
3. Heifers, 
4. Cows by breed ard production. 
C. Swine. 
1, Gilts and sows by ranges of weight. 
2. Market hogs, 


D. Sheep. 
i, Sreeding flock. 
2. Lambs, 
VI. Balancing rations for different stages of production for 


each species. (Beef, dairy, sheep, swine.) 
Breeding stock during different stages of reproduction cycle. 


A. Young stock. 
B. Meat production. 
C. Milk production. 
D. Identify feeds to use and composition of each, 
i, Grains. 
2. Roughazges, 
a) Evaluate quality - (analysis of protein). 
3. Supplements <- per cent protein. 
a) Commercials. 
b) Others. 
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Identify limitations of the amount of specific feeds 
in ration (as oats for fattening hogs). 

Identify status of animals and requirements for same. 
ke Age, weight, 

2. Production --(lbs. and % B.F. of milk). 

Define ration, balanced ration, protein, digestible 
protein, T.D.N., NFB, N.R., and N.E. 

Identify characteristics of a good ration. 

Use the trial and error method of balancing 2 ration 
and compare against requirements, 

Use the Pearsons square method to balance a ration. 
(Balance a ration for beef, dairy, swine, sheep.) 


Preparation of feed stuffs for livestock. 
(Beef, dairy, swine, sheep.) 


Define mastication and rumination. 

Value of feed vs. digestibility. 

Preparation of feed - its effect on nutritive value. 
1, Grinding. 

2. Pelleting. 

3. S oaking e 

4, Cooking. 

5. Chopping. 

64. Crumping. 

7 ® Cracking ° 


Feeding systems and practices. 
(Beef, dairy, swine, sheep.) 


A. 


Be 


C. 


Daily intake of feed - its effect on animal performance. 
1, Condition of animal, 

2. Purpose for which feed is to be used. 

Methods of feeding ~ advantage. and disadvantages. 
(Beef, dairy, swine, sheep.) 

1. Self-feedins. 

2. Harndefeeding. 

36 Limited feeding. 

4, Crop feeding. 

Schedule for hand feeding. 

1. Importance of regularity. 

2. Once, twice, or three times daily. 
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AGRICULTURAL PRODUCTION 
ANIMAL SCIENCE 


LIVESTOCK SELSCTION AND BREEDING (A TEACHING UNIT) 


Approximate Teaching Time 


It is recommended that the livestock selection and breeding unit 
be taught as an entire unit during either the first or second year of 
the agricultural production course. This would be determined by the 
needs and interests of the students. 


Approximately 45 classroom hours would be required for teach- 
ing the unit. Additional teaching time is devoted to individual in- 
struction based on the student's occupational experience program. 
Approximately two hours per student would be required. 


Vocational Objectives 


Primary vocational objectives. 
1. Livestock farming - breeding and selection of livestock. 
a Registered livestock breeders ensaged in the 
developrent and sale of breeding stock. 
b. Commercial livestock farmers engaged in the pro~ 
duction and sale of meat, milk, and wool. 


Secondary vocational objectives. (Non-farm occupations 
related to livestock farming.) 


Most of the agricultural occupations related to the live- 
stock breeling and selection unit will require additional 
vocational, technical, or colleze training for entry into 
a 3ob. 7 
1. Agricultural businesses - sale of breeding supplies, 
breeding associations, artificial insemination. 
2. Technical school - laboratory technician. 
3. Coliege of agriculture - animal science 
majors, agricultural education, veterinarian. 


Major Competencies 


1. To select a breed of livestock and evaluate breed 
characteristics in terms of their economic importance. 

2. To select individual breeding stock for the herd and 
identify the traits that are important to the farmer 
and consumer. 
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3. To breed animals for efficient production of livestock 
products. 

4%, To manage the female breeding stock for the repro- 
ductive role. 

5. ‘1s manage the male breeding stock for its role. 

6. To identify causes of infertility. 

7 To determine the breeding programs to use to 
improve livestock. 


LIVESTOCK SELECTION AND BRESDING (A TEACHING OUTLINE) 


The study may be centered around the species of livestock (beef, 
swine, dairy, sheep) that are important to the students in the class, 


I. Selecting a breed of livestock. 


A. Define species, breed, grade, purebred, registered, 
erossbrei, scrub. 

3. Characteristics of breeds. 
1, Appearance, physical traits. 
2. Breeding characteristics. 
3. Production characteristics - application 

bm to breeds of beef, swine, dairy, sheep 
common in Ohiv. 


II. Selecting individual breedine stock. 


A. Define livestock traits (type). 
B. Identify livestock traits that are important 
to the farmer and consumer. 
1. Identify the exterior parts of the animal, 
2. Identify the ideal type. 
3. Identify the wholesale and retail cuts of meat 
(beef, swine, sheep, veal). 
4, Identify quality of livestock products (milk 
and wool). 
5. Identify the quality and kind of meat products 
demanded by consumer. 
2a) Quality of meat. 
b) Appearance of cuts, 
¢) Size of cuts. 
d) Freedom from disease. 
6. Determine efficiency of feed conversion (beef, 
swine, dairy, sheep). 
7» Breeding ability. 
&. Health. 
9. Temperament. 
10. Ability to raise young. 
11, Amount of wool - (sheep). 
12, Sase of milking - ‘dairy). 
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IV. 


LIVESTOCK SELECTION AND BREEDING 


13. Milk producing ability. 
14, Type - size. 
C. Selecting livestock for commercial feeding. 
(Beef, swine, sheep, veal.) 
1. Production testing. 
2. Feeder grades, 


Breeding animals for efficient production of livestock 
products. 


A. Influence of heredity arm environment on offspring. 
B. Degree of heritability traits chromosomes, genes 
(beef, swine, dairy, sheep). 
C. Improving livestock throuzh selecting for desirable 
traits. 
1. Number of traits to select for at one tine. 
2. Rate of change to expect. 


Selection and management of female breeding stock for most 
efficient reproduction of quality young. 


A. Reproductive organs and how they function. 
1. Identify organs and their functions. 
2. Formation of eggs. 
a) Meiosis and mitosis (inheritance). 
b) How female transmits traits. 
ec) Sstrous. 
ad) Regulatory hormones amd glands, 
e) Number of eggs produced. 
f) Number of yourg for species. 
3. Breeding ages and amount of service. 
C. Types of mating. 
1. Natural. 
2e Artificial. 
D. Traits carried by ers. 


EB. Feeding and manazement of female livestock during 


breeding season (beef, swine, dairy, sheep). 
1. Condition of animal (flushing). 
2. Age to breed, symptoms of heat. 
3. Time of year. 
F. Feeding and management of female during gestation period. 
1. Normal development of fetus in uterus. 
2. Regulatory; hormones. 
3. Feeding and management recommendations for each 
species (beef, swine, dairy, sheep). 
a) Length of gestation. 
b) Normal rate of development of fetus. 
c) Feeding and management recommendations. 
ad) Milk production and dry period (dairy). 
e) Wool production and shearing (sheep). 
G. Care and management of female and young at birth. 
1. The birth process. 
2. Influence of regulatory hormones. 
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3. %t.vmal position of fetus. 
4, Predelivery symptoms (beef, swine, dairy, sheep). 
5. The afterbirth and its disposal. 
A, Assistance during delivery if required. 
7. Attention to.give newborn animals. 
8. Feeding and manazement of female during and 


just after delivery. 
a) Return of reproduction organs to normal. 
b) Regulatory hormones. 
c) Rebreeding (beef, swine, dairy, sheep). 
H. Care and management of young from birth to weaning 
(beef, dairy, swine, sheep). 
i. Colstrum in milk of mother. 
2. Special practices - ear marking, navel treatment, 
dehorning, castration, weaning, worming, etc. 


Ve Selection and management of male breeding stock for most 
efficient service. 
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A. Reproductive organs and how they function. 
1. Identify organs and th-ir function. 
2. Puberty and the production of the sperm. 
a) How male transmits traits. 
b) Number of sperms produced. 
B. Breeding age and amount of service. 
C. Breeding by artificial insemination (dairy, beef). 
1. Advantages and disadvantages. 
2. Selection of a bull. 
3. Detecting heat. 
4, Notifying inseminator. 
D. Feeding ard management of male during breedirg season. 
1. Condition of animal. 
2. Number of animals to breed. 


VI. Problem of infertility. 


A. Age and fertility. 
B. Nourishment and care. 
1. #ffect of nutrition. 
2. "Sffect of heat and environment. 
C. Diseases of reproduction. 
D. Physical defects. 
&. Purposeful sterility - castration. 


vIT. Breeding programs to improve livestock, 


A. Progress in selection. 
1, Heritability traits (beef, swine, dairy, sheep). 
2. Generation interval. 
3. Selection differential. 
4. Selection pressure. 


B. 


C. 


D. 
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Types of selection. 


1. 
Ze 
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Single (tandem). 
Culling levels. 
Merit seales, 


Aids to selection. 


1, 
26 


3. 


Pedigrees. 

Progeny records. 

a) 3ull proofs, 

b) Certified offspring. 
Individual performance. 

a) D.H.Ae records. 

b) Beef improvement, 

c) Sheep improvement records. 
d) Swine improvement records. 


Systems of breeding. 


1. 


26 


Inbreeding. 
a) Line breeding. 
Outbreeding. 
a, Cross breeding. 
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ANIMAL SCIENCE 
LIVESTOCK MARKETING (A TEACHING UNIT) 


Approximate Teaching Time 


It is recommended that the livestock marketing unit be taught 
during the first or second year of the agricultural production course. } 
This is an elementary unit. A more complete unit on marketing is 
recommended during the fourth year farm business management area of i 
instruction. 


Approximately six classroom hours would be required. 


Vocational Objectives 


Primary vocational objectives. 
1, Livestock farming - marketing of livestock am livestock 
products, 


Secondary vocational objectives. (Non-farm occupations 

related to livestock marketing, ) 

1. Agricultural businesses - livestock yards and markets, 
meat packers, wholesalers, and retailers, : 


Major Competencies 


1, To recognize the need Sor efficient livestock : 
marketing. 4 
2. To select an efficient marketing system for live= 
stock or livestock products. 
pig 3. To determine ways farmers can receive higher prices 
| for their livestock and livestock products. 


? 
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LIVESTOCK MARKETING (A TEACHING OUTLINS) 


a I. Importance of efficient livestock marketing. 


A. Income from livestock and livestock products 
. sold from a farm, county, state, nation. 

1, Beef cows and steers. 

= 2. Dairy cows, veal, milk. 
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3. Sows and pigs. 
4, Bwes and lambs. 
5. Poultry and eggs. 


It. Marketing systems for livestock and livestock products. 


A. Market outlets. 
1. Auctions. 
2 r Daily markets. 
3. Terminal markets. 
4, Direct "off market" channels. 


Tilt. Livestock prices. 


A. Seasonal price fluctuations. 
1, Determine when to buy or sell (beef, dairy, 
swine, sheep). 


IV. §§ Ways farmers can receive higher prices for their livestock 
and livestock products, 


A. Preventing livestock losses, 
1, H#liminate bruises, 

a) Outlaw elubs and whips. 

b) @limirate protruding nails and broken boards. 

¢) Remove machinery from feedlots. 

a} Hemove horns. 

e) Bed the truck properly. 

f) Check the truck for danger points, 

g) Load carefully. 

h) Load wisely. 

i) Protect from weather. 

j) Drive carefully. 

B. Improve grades of livestock and livestock products. 
1. Improve grades of livestock. 

a) Beef, 
(1) Meat type. 
(2) Production testing program. 
(3) Feeder cattle grades. 
(4) Market cattle grades. 
(5) Careass grades. 

b) Swine. 
(1) Meat type. 
(2) Pork yield evaluation - carcass data. 
(3) Pork Improvement Association. 
(4) Market classes and grades of feeder pigs. 
(5) Slaughter, barrow and gilt standards for 


erades. 
(4) Market classes and grades of pork carcasses. 
¢) Sheep. 


(1) Grades of sheep. 
(2) Grades of slaughter Lambs. 
(3) Careass grades. 
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d) Dairy. 
(1) Slaughter cattle grades (see beef). 
(2) Milk. 


{a} Grades of milk. 
(b) * Blend price. 
(c) Federal milk marketing orders, 
C. Keep livestock shrinkage at a minimun, 
1. Identify shrinkage. 
2. Causes of shrinkage. 
3. Define pencil shrinkage, 
4. Keep shrinkage at a minimm, 
a) Condition cattle before shipping. 
b) Plan shipping program. 
ec) Select best type of transportation. 
ad) Provide attendant for large shipment. 
e)} Sort different size animals. 
f) “eep off feed and water up to 12 hours 
‘before shipping. 
g) Provide protection from weather. 
h) Take advantage of feed, water, and rest 
stops on long journeys. 
i) Provide for fillback if in transit more 
than 12 hours, 
j) Plan movements during desirable part of day, i 
D,. Plan livestock marketings for seasonal peaks, 
1, Identify seasonal price fluctuations. a 
2. Identify production cycles, (B3eef, dairy, 
swine, sheep. ) 
&. Sell at proper market weights, 
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ANIMAL SCISNCS 
LIVESTOCK HEALTH (A TSACHING UNIT) 


Approximate Teaching Time 


It is recommended that the livestock health unit be taught as 
an entire unit during either the first or second year of the agri- 
cultural production course. This would be determined by the needs 
and interests of the students. 


Approximately 24 classroom hours would be required for teach- 
ing the unit. Additional teaching time is devoted to individual 
instruction based on the student's occupational experience program. 
Approximately one hour per student would be required. 


Vocational Objectives 


Primary vocational objectives. 

1, Livestock farming - to maintain livestock health 
for efficient production. 
a. Registered livestock breeders. 
b. Commercial livestock farmers. 


Secomiary vocational objectives. 

The livestock health unit will prepare students to enter 

certain occupations on a limited basis or to enter more 

advanced educational programs. 

1. Agricuitural businesses ~ sale of veterinary supplies 
and feed additives, feed manufacturers, drugs. 

2. Technical school = laboratory technician. 

3. College of agriculture - animal science. 

4, College of veterinary medicine. 


Major Competencies 


1. To recognize the need for prevention of losses due 
to livestock diseases and parasites, 

2. To identify unhealthy animals. 

3. To determine causes of infectious and non- 
infectious diseases, 

4, To identify how animals are protected from disease. 

5. To recognize how animal diseases are treated and 
when professional assistance is needed. 


Al 
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To recognize symptoms, causes, and prevention of 
common diseases of farm animals, 

To determine how common parasites are controlled. 
To identify common internal and external parasites 
of farm animais, method of infestation, injury, am 
control. 


LIVSSTOCK HSALTH (A TSACHING OUTLINS) 


Losses from atiimal diseases and parasites. 


A. 


3. 


Ce 


Animal losses. 


1 ° Cattle, 

2. Calves, 

3. Sheep. 

4, Swine, 

Income loss - anrmally. 
t * Banes s 


2. Bovine Nastites, 

3. Vibrosis. 

4%, Leptospirosis. 

5 . Sloat. 
Annual cattle losses, 
Annual swine losses. 

Other losses, 

1, Poor gain, 

2. Increased labor. 

3. Increased feed costs. 


Recognizing signs of good health vs. unhealthy coniitions,. 


A. 


8. 


Visual indications, 

1, Contentment, 

2. Alertness, 

3. Sating habits. 

4%, Sleek coat and pliable, elastic skin, 
5. Bright eyes and pink eye membranes. 
A. Normal feces and urine. 

Other indications, 

1, Normal temperature. 

2. Pulse rate, 

3. Breathing rate. 


Causes of diseases, 


A. 


Infectious. 
1 e Bacteria. 
2. Virus ° 


3. Fungi. 
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B. Non-infectious. 

@ 1. Metabolic. 

2. Faulty nutrition. 

3. Poison in feed. 

4, Heredity. 

5. Misc. - eating, hardware, mechanical, injury, etc, 


eT ofl penne 


IV. Protection frem animal disease, 


.' A. Sanitation. 
; 1. Disinfectant. 
2. Marmre removal. 
3. Removal of afterbirth. 
= B. Immunization, 
3 1, Vaceination. 
— a) Vaccines. 
Pale b) Anti-serums. 
c) Bacterins. 
= d)} Toxoids. 
y C. Isolation. 
i. Quarantine. 
D. Housing. 
1, Space requirements, 
2. Ventilation requirements, 
be Immunity. 
(Identify sanitary practices for beef, dairy, 
swine, sheep) 


Ve Treating animal diseases (Layman - Veterinarian), 


A, Medical methods. 
1. Oral. 
2. Intramscular. 
3. LIntroperitoneal. 
by Subcutaneous ° 
5e Intravenous. 
6. Rectal, 
7. Skin absorption. 
3. Physical aids. 
4. Tranquilizers. 
2. Trocar and cannular. 
3. Restrain. 
4, Throw. 
5. Baliing gun. 
4, Intravenous set. 
7. “Hypodermic. 
8, Leads ° 
9. Holder-swine. 
1 0. Lancing ° 
C. Professional services - veterinarian. 
1. The veterinarian's role. 
2. Identify diseases to be controlled by veterinarian. 
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VI. Symptoms, causes, prevention, and control of common diseases, 


A. Identify how diseases spread, 
1. Direct or immediate contact with a diseased 
individual, . 
2. Contacts through inanimate objects. 
3. Contact with disease carriers. 
4, Infection from soil. 
5. Infection from food and water, 
&. Infection from blood sucking arthropods, 
7. Air-borne infections, 
8, Infection from organisms normally carried. 
B. Common diseases, (S3eef, dairy, swine, sheep.) 
1, Shipping fever, 


2. Pinkeye. 
3. Foot-rot, 
4, Bloat, 


ba 5. Mastitis. 

4. Brucellosis, 
7. Leptospirosis. 
8. Tuberculosis, 
9. Hog cholera, 

10. Swine influenza. 3 

411. Virus pneumonia, 


VII. Controlling parasites of farm animals, 


A. Knowledge of life cycle of parasites. 
B. Direct control, 

41. Insecticide, 

2. Pesticide. 


3. Arsenical, 

4, Vermifuge, 

5. Systemic. 

A. Repellent. 

7. Residue. 
8. Spray. 

9. Dust, 

10. Dip. 


C. Indirect control. 
1. Disposal. 
2. Rotation, 


36 Sanitary. 
4, Carcass removal, 
5. Filth. 


6. Disinfection. 
7 Dilution. 
8. Regulatory, 
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VIII. Common internal and external parasites of farm animals, 
method of infestation, injury, and control. 


A. Identify how parasites spread, 

i. Travel - fly, on animals, conveyances, 

2. Host animals, 

3. Intermediate host. 

4, Natural enemies, 
Be Internal parasites, 

i. Roundworms. 

2. Trichina, 

3. Langworns. 

4, Kidney worms, 

5. Tapeworms, 

6, Flukes. (Identify parasites and know life cycle.) 
C. External parasites, (Beef, dairy, swine, sheep.) 


1. Heelfly. 
: 2. Ticks. 
FE *3 Fe Mites, 
DG 4, Flies. 
5. Lice, 
6. Fleas, 
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AGRICULTURAL PRODUCTION 
ANIMAL SCIENCE 


QUALITY MILK PRODUCTION (A TSACHING UNIT) 


Approximate Teaching Time 


It is recommended that the quality milk production unit be 
taught during either the first or second year of the agricultural pro- 
duction course. It would only be included in the local curriculum 
when students had a need and interest in this subject-matter area. 


Approximately 15 classroom hours would be required for teach- 
ing the unit. Additional teaching time is devoted to imividual 
instruction based on the student's occupational experience program, 
Approximately two hours per student would be required. 


Vocational Objectives 


Primary vocational objectives, 
1. Dairy farming. 


Secondary vocational objectives. 

1. Agricultural twsiness. Selling and servicing dairy 
supplies and equipment, 

2. Advanced study at the college level in dairy science 
or dairy technology. 


Major Competencies 


1. To manage the milking herd to maintain udder health and 
insure production of a quality product. 

2. To conduct the milking operation to maintain udder 
health and to produce a quality product. 

3e To maintain and operate milking equipment and storage 
units to insure delivery of a quality product. 


QUALITY MILK PRODUCTION (A TSACHING OUTLINE) 


I. The importance of producing quality milk. 
1. Economie importance. 
2. Human health aspects. 
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IV. 


v. 
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The cow's udder am how it functions. 


The anatomy of the cow's udder. 

The vascular system. 

Sympathetic system. 

Hormonal control of udder development, milk 


secretion and "let down" (see Livestock Breeding unit). 


Infections ard udder health. 


1. 


Definition of mastitis. 

Classification of mastitis. 

Causes of mastitis. 

The development of mastitis within the udder, 
Diagnosis of mastitis. 

Prevention of mastitis. 

Treatment of mastitis. 

Public health aspects of mastitis. 


faintainine efficient and healthy udders. 


Inheritance amd udder function, 
Udder and teat conformation. 
Cow BLE e 

Leasone 

Level of production and udder health. 
State of lactation. 

Feed. 

Housing. 

Sanitetion. 

Qver and under milking, 

Drying up process. 

Records. 


Proper machine function and providing a safe water supply. 


Importance of good machine function. 
Machine operation. 

Pipeline system. 

Milking system analysis. 

Milking equipment maintenance. 

Sources of water and possible contarination. 


Factors arfecting the quality of milk. 


Definition of normal milk. 
Characteristics of abnormal milk. 
Milk flavors. 

Sources of bacteria in milk. 
Interpretation of tests run on milk. 
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AGRICULTURAL PRODUCTION 
AGRICULTURAL MECHANICS 


Teaching Units in Agricultural Mechanics Area of Instruction 
Farm Power and Machinery 
Farm Buildings and Conveniences 
Soil and Water Management 
Rural Electrification and Processing 


Agricultural Construction and Maintenance 


PARM POWER AND MACHINERY (A TEACHING UNIT) 


Approximate Teaching Time 


It is recommended that the major portions of the farm power 
and machinery unit be taught during the third and fourth year of the 
four-year program. The small gasoline engine unit may be taught 
during the second year. 


Approximately 180 classroom and laboratory teaching hours 
would be required. 


Vocational Objectives 


Primary vocational objectives. 
1. Farming - custom operator, 


Secondary vocational objectives. 

1. Agricultural business occupations concerned with 
the sales and/or repair of agricultural equipment. 
a. Local machinery dealers. 
b. Private repair shops. 
c. State and regional distributorships. 

2. Further training in 2 special program such as 
advanced technical school or college. 


Major Competencies 


1. To operate, adjust, service, and maintain farm tractors, 
including spark ignition and diesel types and small 
internal combustion engines. 
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2. To operate, adjust, and service field machines including 
lubrication, recognition of malfunction such as harvest 
loss; make the operating adjustments and properly hitch 
implements; calibrate planting, fertilizing, and spray- 
ing equipment. 

3. To plan and execute a program of preventative main- 
tenance including protection-shelter, rust prevention, 
periodic inspection and adjustment to compensate for 
wear, and repair in anticipation of breakage. 

4, To adjust, adapt, and modify machinery to satisfy local 
conditions such as trash cover control, hillside opera- 
tion, specialized crop use and mltiple hitching, 

5 To determine and use safe operating practices with 
special emphasis on speed, protection from moving 
parts, and stopping the machine to adjust and remove 
obstructions and for refueling. 

6. To recognize and identify the fundamental principles 
involved in machines, the relationship of mechanisms 
and systems to processes and functions; ar’ that the 
basic processes are unchanging but mechanisms vary 
with systems employed in machine design. 

7« To select power units and machines with regard for 
adaptation of systems of machines to types of farming 
considering the compatability of individual machines 
with other components of the machinery system; size 
and number of power units, hours of utilization, anmal 
cost, and availability of custom rental and dealer 
Service. 

8. To locate and remedy common operating troubles due to 
wear of parts, breakage, misalignment, and other im- 
proper functioning. 

9. To make repairs and parts replacement. 

10. To recognize the need for major repairs involving the 
use of specialized tools and equipment ani determine 
appropriate methods of setting such work done. 


FARM POTER AND MACHTNSRY (A TEACHING OUTLINES) 


Competencies and Sid.lis Desirable for the Vocational Agricultmre Student 
in Farm Power ard Machinery 


A, One cylinder engines. 
4. To clean engine ard prepare it for maintenance 
and &.justments,. 
2. To identify parts and their functions. 
3+ To check for compression. 
4, To clean and adjust the cartmretor. 
52 To replace and adjust the points. 
6. ‘to check and/or replace the condenser. 
7- To clean, adjust, and install the spark plug. 


FARM POWER AND MACHINERY 


To test amd/or replace the coil. 

To install the head. 

To determine the proper idling and running speed. 
To prepare the engine for proper storage. 

To grind amd reseat valves. 

To adjust valves. 

To check and install the crankshaft. 

To replace and torque the connecting rod, 

To check and replace the rings and piston. 


*Optional = used primarily in joint vocational schools. 


B. Tractors. 


1, 


Economies of tractor ommership. 
a) Owership vs. rented. 
b) Size suited to 1.6eds. 
¢) Type of fusl. 
d) Type of tractor. 
To clean a tractor and prepare it for maintenance 
and adjustment. 
To use safe operating practices. 
To identify the systems on a tractor and describs 
the function of each. To have a knowledge of the 
major parts within each system and their functions. 
To identify the type of fuel storage to use. 
To check, adjust, repair, and replace the 
component parts of each of the following systems; 
a) Cooling. 
b) Ignition. 
c) Fuel and air. 
To select the proper lubricants for the tractor, 
To change oi1 in the crankcase, to lubricate gear 
boxes ard other parts, 
To analyze tractor engine troubles. 
a) When starting. 
b) When idling, 
ec) When under load. 
ad) Faulty operation. 
Low oil pressure, missing, sludge formation, 
lack of power, pinzing. 
To maintain pneumatic tires, 
To perform a major overhaul of the tractor. 
To torque the engine head. 
fo replace and adjust the clutch. 
To bleed the hydraulic system. 
To use a dynamometer. 
To use a fuel flow meter. 
To replace* and/or adjust brake bands, 


*Optional = used primarily in j>.int vocational schools, 
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C. 


D. 


AGRICULTURAL PRODUCTION 


Combines. 
1, Economics of combine ownership. 
a) Ownership vs. custom or rental arrangement. 
b) Size of combine suited to needs. 
ec) Machine operating efficiency, 
é. Value of doing a good job of combining. 
a) Field losses, 
b) Crop qality. 
c) Market value. 
d) Storage requirements. 

3. To identify the operations performed by the combine 
and the system within the combine performing the 
operation. To identify the major parts within each 
system and their functions. 

a) Cutting and feeding, 
b) Threshing, 

ec) Separating. 

d) Cleaning. 

4, To practice safe operating procedures, 

5+ To identify losses from each of the operating 
areas of the combine. 

4. To perform adjustments in correct sequence to 
reduce losses. 

a) Machine speed, 

b) Cylinder clearance, cylinder speed, 
ec) Cutter bar heighth. 

d) Reel, 

e) Speed forward travel. 

f) Cleaning sieves and fan blast. 

7. To adjust belt tensions, chains, and slip 
clutches, 

8. To select and apply lubrication. 

9. To prepare for storage. 

*10, To replace defective parts on a combine when needed. 


*Optional = used primarily in joint vocational schools. 


Corn picker. 


e 
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Economics of corn picker ownership, 

a) Ownership vs. custom or rental arrangement. 
b) Alternate harvesting methods. 

¢) Size of corn picker needed < row spacing. 
ad) Machine operating efficiency. 

Value of doing a good job of picking. 

a) Field losses. 

b) Moisture level of corn. 

ec) Storage requirements. 

d) Market value. 

To identify the functional areas of the corn 
picker and to identify their parts and their 
functions, 
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a) Gathering. 
b) Elevating and snapping. 
c) Husking. 
d) Cleaning. 
4, To practice safe operating procedures. 
5. To measure losses arm to identify their source. 
6. To determine mechanical cordition of the picker 
amd to correct deficiency, 
a) Check for worn snapping and husking rolls. 
Replace if required. 
b) Check for worn bearings and to replace if 
required (snapping rolls, etc.). 
ec) Check condition of working parts, gears, 
chains, belts; repair or replace as required. 
d) Check linkage on levers making adjustments, 
7+ To perform adjustments required to maintain 
minimim acceptable losses. 
a) P.T.0. speed. 
%) Snapping roll clearance and timing position 
| _ in relation to ground surface. 
c) Gathering snouts. 
| d) Gathering chains. Timing and position. 
: e) Forward speed of travel (3 nepshe). 
ede. f) To provide shielding to prevent loss of 
i shelled corn. 
(\ g) To adjust chains, belts, and slip clutches. 
aa : 8. To select and apply lubricants, 
| 2 9. To prepare for storage. 
| *10. To replace defective parts on the picker when needed. 


| 3 *Optional - used primarily in joint vocational schools. 


i i &. Mowers. 
1. Economics of mower ownership. 
a a) Size and type mower required. 
fod b) Machine efficiency. 
RS 2. To identify the parts of the mower and describe 
Et their functions. 
3. To practice safe operating procedures. 
ss 4, To repair the cutter bar unit. 
a 5. To adjust the cutter bar for lead. 
a 6. To adjust register of the knife. 
EF 7. To repair and adjust the pitman. 
ES 8. To repair and adjust drive gears, 
_ 9. To adjust the tension of springs, V belts and chains. 
“4 10. To determine correct ground speed. 
11. To properly lubricate the mower. 
12. To determine causes of poor cutting. 
°13. To determine causes of knife breakage. 
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To determine causes of bunching. 

To make proper adjustments in the field 
as needed. 

To select am apply lubricants. 


F. Grain drills. 


2. 


11. 


Economics of grain drill ownership. © 

a) Ownership vs. rental or custom work. 

b) Size of drill required for operation. 
Machine efficiency. 

To identify the parts of the grain drill and 

describe their functions. (Types of seeding 

mechanism. ) 

To practice safe operating procedures. 

To calibrate the rate of seeding, 

To calibrate the rate of fertilizer applications. 

To adjust the disc scrapers. 

To adjust the pressure springs and furrow openers. 

To replace worn parts. 

To determine need of amd to make adjustments in 

the field. 

To determine efficient ground operating speeds in 

the field. 

To prepare for proper storage. 


G. Corn planter ° 


Sconomics of corn planter ownership. 
a) Ownership vs. renting or custom work. 
b) Size of machine needed. (Machine efficiency.) 


2. To practice safe operating procedures. 
3. To identify the parts of the corn planter and 
describe their function. 
4, To determine when and how to replace shoes. 
5. To repair and adjust the clutch. 
6. To determine am adjust rates of planting, 
7+ To determine and adjust rates of fertilizing, 
8. To determine proper planting speod. 
9. To determine cause of shoe plugging. 
10. To determine and correct cause of kernel cracking. 
11. To determine proper planting depth. 
12. To prepare for proper storage. 
H. Balers. 
1. Sconomics of baler ownership. 
a) Ownership vs. custom or rental. 
b) Alternate harvesting methods. 
c) Size and type of machine. 
2. To identify the parts of the baler and describe 
their function. 
3. To practice safe operating procedures. 
4, To time the baler. 
5. To adjust baler and ground speed. 
6, To adjust twine am wire tensions, 
7. To adjust the parts of the tying mechanism. 
8. To sharpen am replace shearing knives. 


9. 
10, 


11, 
12, 
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To determine ami correct causes cf improperly 
shaped bales, 
To determine ard correct causes of failure 


- to tle properly. 


To prepare for proper storece. 
To replace worn and broken parts, 


I. Forage harvester. 


1, Sconomics of forage harvester ownership. 
a) Ownership vs. custom or rental. 
b) Alternete harvesting methods, 
ec) Size and type of machine. 

2. To identify the parts of the forage harvester 
and describe their f:mction. 

3. To practice safe operating procedures. 

4, To determine correct croum operating speed. 

5. To determine and adjust correct speeds of the 
various parts of the machine. 

6. To sharpen, balance, and replace knives. 

7. To adjust the length of cut. 

8. To adjust the feed roll tension. 

9. To determine and correct ground speed to 
prevent clogging of the machine. 

10. To determine and correct causes of excessive 
vibrations, 

11, To replace worn or broken parts. 

12. To prepare for proper storace. 

J. Plows. 

1. Economics of plow ownership. 
a) OQwmership vs. rental or custom work, 
b) Alternate tillage operations. 
c) Size of plow required for operation. 

2. To practice safe operatizs procedures, 

3. To recognize quality plowins. 
a) Furrow conformation and uniformity. 
b) Quality of titled surface. 
ec) Trash coverage, 

4, To determine the hitch attachnent for drawn - 
plows that will insure most efficient operation. 

5. To perform adjustments in correct sequence to 
insure most efficient operation. 
2) Depth. 
b) Pitch. 
ec) Level. 
d) ‘Width. 

6. To adjust coulters ami jointers. 

7« To replace or adjust the clutch or hydranlic 
life devices. 

8. To check and replace sprung beams, frogs, and 
moldboards,. 

9. To determine proper operating speed, 
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10. To determine proper weight shift on 
mounted plows. 

11. To determine and reduce wheel slippage on 
drawn plows. 

12. To prepare for proper storage. 

Ke Sprayers. 

1. Economics of sprayer ownership. 
a) Ownership vs. rental or custom work. 
b) Size and type of machine needed. 

2. To practice safe operating procedures. 

3. To select the correct nozzles for the job. 

&. To select and repair the pump. 

5. To calibrate the sprayer. 

4. To calibrate the nozzles. 

7. To determine and adjust pressure, 

8. To determine proper cround spsed for the job. 

9. To prevent excessive drift. 

10. To determine and correct uneven applications, 

11. To properly clean sprayer between the use of 
different chemicals, 

12, To clean an? prepare for proper storage. 
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AGRICULTURAL PRODUCTION 
AGRICULTURAL MECHANICS 


FARM BUILDINGS AND CONVENIENCES (A TEACHING UNIT) 


Approximate Teaching Time 


It is recommended that the farm buildings and conveniences unit 
be taught during the third year of the agricultural production course. 


Approximately 38 classroom and laboratory teaching hours would 
be required, 


Vocational Objectives 


Primary vocational objectives. 
1. Farming ~ livestock and crop production. 


Secondary vocational objectives. 

1, Agricultural business occupations concerned with 
the sales and/or construction of farm buildings 
and conveniences. 

a) Carpenter ~ contractor = mason. 
b) Lumber yard = salesman. 
c) Draftsman. 

2. Further training in a special trade such as 

apprenticeship, technical school, or college. 


. Major Competencies 


1. To recognize good construction methods and work ee 
standard building materials. 

2. To recognize and be prepared to correct common occu- 
pational hazards to life and property; fire, accident, 
wind, lightning. 

; 3. To lay out a farmstead and plan an integrated farm 

rr. improvement y cogram, evaluate existing buildings, analyze 

a i the needs for new or remodeled construction. 

E ae 3 4, To plan buildings for utilities and production equip- 

ment systems to meet the operating needs of the farmer: 

a i elevators, conveyors, water distribution and disposal 

= systems, light and power, feed handling, and processing 

_ devices. 

: 5. To recognize and meet requirements for environmental 

; and sanitation control: temperature, ventilation, light, 

and moisture, 
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AGRICULTURAL PRODUCTION 


To select suitable building materials for specific uses; 
durability, functional performance, strength, ease of 
application, availability, economy and appearance. 
Recognize standard commercial units, grade, estimate 
quantities and determine construction costs. 


FARM BUILDINGS AND CONVENIENCES (A TEACHING OUTLINES) 


Competencies ami Skills Desirable for the Vocational Agriculture Student 


A. 


Be 


Ce 


in Farm Buildings and Conveniences 


Farm buildings, 
1. To identify the parts of a building. 
2. To lay out a farmstead (including feed lots). 
3. To evaluate existing buildings. 
4, To level and plumb a tuilding site. 
5. To estimate construction cost. 
6. To identify and select building materials. 
7« To recognize good construction methods. 
8. To recognize grades and kinds of lurber. 
9. To identify and select types of fasteners. 
10. To lay out and cut rarters. 
11, To develop and carry out a building maintenance 
program. 
12. To identify and select insulation. 
13. To determine environmental requirements for 
livestock. Temperature, light, moisture, 
air, sanitation, water, feed, space. 
14, To determine requirements for materials 
handling and storage. 
Fencing 
1, To identify and select fence materials. 
2. To identify, select, and treat fence posts. 
3. To set post and stretch fence. 
4, To install electric fence. 
5. To construct a livestock guard. 
Concrete. 
1, To accurately estimate quantities of materials needed. 
2. To zccurately estimate the cost of materials needed 
for a job. 
3. To properly select materials. 
4, To determine and mea-ire the proper proportions of 
materials. 
5. To prepare and construct farms. 
6. To properly mix concrete. 
7. To place and work concrete. 
8, To reinforce concrete. 
9. To finish concrete. 
10. To protect and properly cure concrete. 
11. To properly remove forms. 
12. To lay concrete blocks. 
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AGRICULTURAL PRODUCTION 
AGRICULTURAL MECHANICS 


SOTL AND WATER MANAGEMENT (A TEACHING UNIT) 


Approximate Teaching Time 


It is recommended that the soil and water management unit be 
taught during the third year of the agricultural production course, 


Approximately 30 classroom ami laboratory teaching hours would 
be required. : 


Vocational Objectives 


Primary vocational objectives. 


1. 


Farming = livestock ami crop production. 


Secondary vocational objectives. 


26 


Major C 


5e 
6. 


Agricultural business occupations concerned with 
sales ami services related to soil aml water manage=- 
ment. 

a. Supply centers. 

b. Soil conservation service. 

c, Aide to a surveyor. 

Further training in a special program at the technical 
level or college. 


tencies 


To relate equipment am t2llage practices to soil erosion 
control. 

To plan amd lay out typical irrigation systems consider- 
ing the advantages ami limitations of the various types 
o. irrigation systems. 

To maintain irrigation and drainage systems. 

To make lami surveys, read soil survey and aerial maps, 
run levels, and contours by using the farm level, locating 
and placing grade stakes, ami making contour maps. 

To plan terracing and simple farm drainage systems, 
estimate costs of construction, and maintenance. 

To plan and lay out farm reservoirs. 
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Competencies and Skills Desirable for the Vocational Agriculture Student 


A. 


8. 


AGRICULTURAL PRODUCTION 


SOIL AND WATER MANAGEMENT (A TEACHING OUTLINE) 


Studying Soil and Water Management 


Surveying. 


1, 


To learn the nomenclature of equipment and its 
functions. 


2. To retd a soil survey map. 

3. To learn proper procedures for recording data 
in a field book. 

4%, To draw a contour map. 

5. To read an aerial map. 

6. To draw a tile drainage map, 

Drainage. 

1. To dig a ditch to grade, 

2. To plan and install a tile drainage system. 
a) Selection of tile (quality, qantity, type, 

cost, number), 

b) To lay and cover tile. 

3. To construct a sod waterway. 

4%, To construct a terrace. 

5. To construct a diversion ditch. 

&. To provide surface drainage. 

7. To calculate the expected flow into a pond 


from the watershed area, 
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AGRICULTURAL MECHANICS 


RURAL ELECTRIFICATION AND PROCESSING (A TEACHING UNIT) 


Approximate Teaching Time 


It is recommenied that the wiring portion of this unit be taught 


during the second year. The electric motors and materials handl< ng 


units might 


be taught during the third year. 


Approximately 45 classroom and laboratory teaching hours would 


be required. 


Vocational Objectives 
Primary vocational objectives. 


1. 


Farming. 


Secondary vocational objectives. 


Ze 


Agricultural business occupations concerned with the 
sales and service of electrical and processing equipment. 
a) Power company representative. 

b) Service center repairman. 

c) Service centee salesman. 

d) Rural electrician. 

Further training as a specialized technical pro~ 

gram or college entry. 


Major Competencies 


1. 
Re 
36 


To perform maintenance jobs and simple wiring in- 
stallations. 

To recognize difficulties which require the attention 
of trained personnel. 

To select lighting equipment and locate it in the yards, 
lots, buildings, and work areas to provide adequate 
iliumination. 

To select electrical home appliances and farm equipment, 
including motors and controls. Consider safety, quality, 
energy consumption, life, and servicing. 

To plan wiring systems and rewiring for adequacy, con- 
venience, ard safety, including determination of 
probable future electrical loads. 
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AGRICULTURAL PRODUCTION 


To adapt electricity to the farm enterprises, cc- 
ordinating the equipment with the size and 
arrangement of the farm buiidings, 

To repair, service, and maintain electrical squipzent, 
Locate ard correct troubles and hazards in connection 
with: fuses, controls, switches, fixtures, cords and 
wiring, motors, heating appliances, and lamps. 

To install -’ .ectric eyuipnent considering power 
transmissien, equipnent ventilation, servicing, 
safety, ete. 


RURAL ELECTRIFICATION AND PROCESSING (A TEACHING OUTLINE) 


Competencies and Skills Desirable for the Vocational Agriculture Student 


A. 


Be 


Stacdying Rural Slectrification aml Processing 


Wiring. 

1. To define electrical terns, 

2. To determine present electrical loads. 
3. To plan for future electrical loads. 

a) Lightine, 

b) Electrical power, 

ce} Blectrical tools. 

4, To recognize and determine type ami size of 

Wire to use. 

5. To determine the size of services entrance required 
and to install a service entrance box. 
6. To perform simple wiring skills, 

a} Splicins, pigtail, western union, tap, and 
solderless connector. 

b) To instali lighting fixtures ard other 
electrical equipment. 

7. To install a simple electrical circuit, 

a) Determine number and kind of outiet. 

b) Polarize the cirevit. 

c) Wire single pole, 3-way, and 4-way switches, 

dj To ground the circuit. 

e} To determine the prover type am size of 
protection device (fuse, circuit breaker, etc.) 
for the circuit. 

8. To install electrical equipment, 

a) Grounding, 

b) Protective devices, 

9. To read a meter and determine cost of electricity. 
10, To read and draw circuit diazrams, 

Electric motors, 

1, To select motors and controls, 

2. To select drive devices for motors, 
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RURAL ELECTRIFICATION AND PROCESSING 83 


To clean, service, and lubricate motors. 


‘fo reverse the direction of rotation. 


To change wiring for different voltages. 
To adjust belt tension. 

To determine motor maintenance programs. 
To determine the cost of operation. 
Determine the size of pulleys, sprockets, 
and gears to use. 


Materials handling equipment. 


i. 


Economics of materials handling equipment, 

a) Cost of equipment. 

b) Cost of performing work by hand vs. using 
labor-saving equipment. 

c) Alternate methods of handling materials, 

ad) "xpanding volume of business through using 
maverials handling equipment, 

e) Age and health of farm operator. 

f) ‘Matching materials equipment to specific 
farm situations, 

To identify the various pieces of materials 

handling equipment and to describe their 

functions. 

To practice safe operating procedures for the 

various pieces of equipment, 

To determine use capabilities and select proper 

size of equipment for the job, 

To service and maintain various pieces of 

equipment, 

To repair or replace equipment, 
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AGRICULTURAL MECHANICS 


AGRICULTURAL CONSTRUCTION AND MAINTENANCE (A TEACHING UNIT) 


Approximate Teaching Time 


A major portion of the agricultural construction and maintenance 


unit would be taught during the first and second year of the agri~ 
cultural production course. 


Approximately 192 classroom and laboratory teaching hours 
would be required. 


Vocational Objectives 
Primary vocational objectives. 


1, 


Farming. 


Secondary vocational objectives. 


26 


Agricultural business occupations concerned with con- 
struction, repair, and/or sales of farm equipment and 
facilities. 

Further training as an apprentice or entering a technical 
school. 


Major Competencies 


1. 
26 
30 


To promote the establishment of a home farm shop or farm 
service center. 

To recognize dangers and hazards connected with the use 
of tools and equipment and guard against them. 
To select hand and power tools and shop equipment for 

the home farm shop, including makes, models, sizes, 
quantities, and grades. 

To sharpen, repair, maintain, and safely use the common 
shop teols and equipment. 

To install, safely use, service, and maintain power tools 
found in the agricultural mechanics shop. 

To do electric arc and oxyacetylene welding, including 
cutting bronze welding and hard surfacing, 

To do hot metal work including bending, shaping, and 
heat treating. 

To do cold metal work including cutting, drilling, filing, 
tapping, threading, riveting, and bending. 

To do sheet metal work including cutting, bending, and 
fastening. 
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10. 
11. 
12. 
13. 


AGRICULTURAL PRODUCTION 


To do pipe and tubing work and make simple plumbing 
repairs. 

To select lumber, hardware, and other building materials 
and calculate bills of material. . 

To supervise and assist with construction and main~ 
tenance of smaller farm buildings and equipment. 

To do painting amd glazing. Apply wood preservatives. 


AGRICULTURAL CONSTRUCTION AND MAINTENANCE (A TEACHING OUTLINES) 


Competercies and Skills Desirable for the Vocational Agriculture Student 


A. 


C. 


Studying Agricultural Construction and Maintenance 


Woodworking. 
1, To read a plan, blueprint or ozalid. 
2. To make a sketch. 
3. To make an accurate bill of materials, including 
cest calculations. 
4, To recognize and select grades and kinds of lumber. 
5. To practice safe working procedures. 
6. To lay out stock. 
7- To identify, select, and use common hand and 
power tools. 
8. To learn and practice safety procedures in using 
hand and power tools. 
9. To identify and select fasteners. 
10. To select and use elue. 
11. To select and use coated abrasives. 
12, To construct woodworking projects. 


1. To select a paint by its type. 

2. To select paint for wood, metal, and concrete. 
3. To select wood preservatives. 

4, To calculate quantity of materlals needed for a job. 
5. To identify paint problems. 

6. To prepare a surface for finishing. 

7e To identify, select, and use brushes, 

8. To operate a spray gun. 

9. To clean and store a spray gun. 
10, To clean and store brushes. 

Tool fitting and care. 

1, To select oil stones and grinding wheels, 

2. To make a template to check for correct angle. 
3. To dress and true a grinding wheel. 

4, To sharpen singte edged tools. 

5. To sharpen deubie edged tools. 

6. To sharpen auger bits am twist drills. 

7. Te clean, joint, set and sharpen (hand, cirevilar, 

chain) saws. 
8. To fit handle in tools, 
9. To prevent tools from rusting. 
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AGRICULTURAL CONSTRUCTION AND MAINTENANCS 


i. To select and use an electric soldering iron. 
2. To operate a blow torch. 
3. To select and operate an electric soldering gun. 
kt, To operate an L-P torch. 
5. To solder with a welder. 
6. To mend small. holes. 
7. To make a lock seam joint. 
8, To make a riveted joint. 
a) Include pop-rivets. 
9. To sweat a patch. 
10. To solder 2 lap sean. 
11. To solder galvanized metal. 
i2, To solder copper. 
13. To solder stainless steel. 
Re Welding. 
1. Slectric are. 
a) To identify types of welders and describe 
their characteristics, 
b) To practice safe operating procedures. 
c) To identify and select electrodes, 
d) To identify metals (including spark test). 
e) To cut and pierce metal. 
£)} To use the carbon are torch. 
g) To identify correct heat control. 
h) To minimize metal distortion. 
i) To make lap, corner, fillet, edge, and 
butt welds. 
j) To wetc horizontally. 
k} To weld vertically. 
1) To weld overhead. 
1) To weld cast iron. 
n) To weld steel castings. 
o) To veld round stock. 
Pp) To hard-surface. 
a) To braze (are torch). 
r) To make a pad weld (build up worn arc), 
2. Oxy-acetylene welding. 
- a) To identify the parts of the welder and 
their functions. 
b) To practice safe operating procedures. 
c) To assembie a welder and test for leaks. 
d) To select proper tips. 
e) To heat and cut metal. 
£) To make a flange weld. 
¢) To braze mild steel. 
k) To braze cast iron. 
i) To bend, wrinkle, and weld pipe. 
3) To silver solder. 


To apply hardsurfacing. 
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F. Metal work. 
3, To practice safe working procedures. 
we To identify, select, and use files, chisels, 
punches, drills, hacksaws, taps, dies, and tin snips. 
3. To operate a power grinder, power hacksaw, power 
3 : drilis, ard lathes. 
PB. 4, To make out a bill of materials. 
= 5. To read plans am plan a procedure in doing the work, 
¥ & To read a caliper. 
7 7. To lay out metal with a scribe. 
8. To make an elongated slot. 
P 9. To cut threads. 
Fi ' 10. To operate a gas furnace. 
11. To ameal motal. 
12. To temper metal. 
7 13. To upset metal. 
| 14, To normalize metal, 
* 15. To crar metal. 
4A. To cut hot metal. 
17. To remove broken studs. 
18. To use screw extractors. 
G. Plunbing. 
1. To identify pipe fittings. 
2. To identify kinds and sizes of pipe ami tubing. 
. : 3. To measure and cut pipe to 2 siven dimension. 
: 4, To ream am thread Pipe. 
5. To determine correct size amd type of pire to use. 
A. To repair a faucet, 
7. To insulate a pipelins. 
To install plastic pipe. 
Bs 9. To install calvanized pipe. 
Zz 10. To cut, flare, and solder copper pipe. 
11. To use pipe thread compound. 
12. To install soil pipe. 
13. To determine type of pump to install. 
14. To determine and correct an air logged tank. 
15. .To determine and correct a water logged tank. 
| 16. To Getermine reasons for ani correct low pressure. 
_ H. Glazing. 
ia 1. To prepare sash for giass. 
a 2. To measure sash for glass. 
3. To cut elass. 
i. 4%, To fasten glass with slazier points. 
i ; 5. To use glazing compound, 
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AGRICULTURAL PRODUCTION 
FARM BUSINESS MANAG SMENT 


Teaching Units in Farm Susiness Management Area of Instruction 
Introduction to Farm Susiness Management 
Farm Business Goals 
| Inventorying the Resources 
: Soils as Related to Farm Susiness Management 
Farm Business Records 
Marketing in the Farm Susiness 
Sumnarizing Farm Susiness Records 


Analyzing the Farm 3usiness 


| 
| 
| 
| 


Mechanization of a Farm 3usiness 
: | Net Worth 
! Financing the Credit Needs of a Farm Susiness 
Farm 3usiness Planning 


q | Insurance 
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Taxes 
: 4 Government Programs 


Selecting Farm Land Resources 


Approximate Teaching Time 


This course outline is designed to be used as the basis for 
teaching farm business management to junior or senior students in a 
comprehensive high school or as a course for senior students in a joint 
a vocational school. This course is designed to make use of a "case" farm 
Sail situation whereby students could make application of the principles 
= taught to their home farm situations. 


nit 


Approximately 284 classroom hours would be required for teaching 
the farm business management course. The student's ovcupational ex- 
perience program would require about 240 hours. The on-the-farm 
instruction by the teacher would require three to five hours per student. 
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AGRICULTURAL PRODUCTION 


Vocational Objectives 


Primary vocational objectives. 


i, 


This course of instruction provides students with the 
competencies needed by the beginning manager of a 
farm business firn. 


Secomary vocational objectives. 


i, 


This course of instruction also provides students 
with many of the basic competencies which will 
better prepare them for advanced education in vo~ 
cational or technical schools and the college of 
agriculture. Advanced education could prepare 
students for such positions as: 
a, Farm management analysis service personnel, 
b, Farm management service fieldmen, 
c. Farm management specialists in agri- 
cultural extension, area vocational 
schools, farm supply companies, an 
farm service companies. 
d. Teachers of vocational agriculture. 
e, County agricultural agents. 
f. Credit organization personnel. 


Major Competencies 


1, 
2. 


To identify the opportunities for using management 
skills on the farm and in related ag-businesses, 

To develop and use a systematic accounting plan 
(case farm situaticn). 

To evaluate the facts from a set of farm accounts 
and translate them into meaningful measures of 
performance, 

To reorganize a farm business to increase the 

net profit. 

To choose adequate and meaningful goals for a 

farm business, 

To organize a financial plan for maximizing profits. 
To solve related farm management problems in credit, 
marketing, insurance, taxes, and government programs, 
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FARM BUSINESS MANAGEMENT 


INTRODUCTION TO FARM BUSINESS MANAGEMENT (A TEACHING UNIT) 


Approximate Classroom Teaching Time 7 Hours 


Major Competencies 


I. 


it. 


1. 
20 
3. 
b, 


To describe what farm business planning as a total 
concept means. 

To list related businesses in which farm management 
skills would be of value. 

To describe employment opportunities for which farm 
management training would be basic. 

To use the case farm information amd situation as a 
tool for learning practical planning and management 
skills. 


INTRODUCTION TO FARM BUSINESS MANAGEMENT (A TEACHING CUTLIN®S) 


What is a farm business ard how is it managed? 


A. 
B. 
C. 
D. 


What businesses other than farming might training in farm 


List businesses in the community. 

Characteristics of any business, 

Compare a farm to other businesses. 

oteps in managing a business for highest profits. 
1. Analyze the present situation, 

a) Inventory resources, 

b) Keep business records. 

c) Summarize those records, 

d) Find strengths and weaknesses, 

Locate the problems. 

Identify busiress goals, 

Evaluate alternatives and their probable outcome, 
Decide the course of action. 

» Put the plan into acticn. 


° 
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management be useful? 


A. 
Be 
C. 


List businesses. 


Identify how farm management skills would be helpful. 
Prepare specific job requirement reports. 
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Present tne case farm situation and explain its implication 
in learning about farm management. How important are farm 
records in planning and operating a farm business? 


A. Motivation - develop a realistic approach to 
problem solving. 

B. Present an outline of the whole area of instruction 
showing how the case farm is to be followed. 

C. Develop student understanding of the whole picture 
of planning and managing a farm business. (Possibly 
even use student suggestions for expanding the 
units. ) 
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FARM BUSINESS MANAGEMENT 


FARM BUSINESS GOALS (A TEACHING UNIT) 


Approximate Classroom Teaching Time 7 Hours 


Major Competencies 


1. To identify the importance o° setting realistic goals. 
__ 2. To identify the various types of goals in a farm 
business. 
3. To develop adequate and meaningful goals for a farm 
— firm. 


FARM BUSINESS GOALS (A TSACPING OUTLINES) 


I. Why set goals for a farm business? 


A. Define goals. 
B. Explain what goals do for a business manager, 


II. What goals should a farm business have? 


A. Farm and family characteristics. 
1. Size of family. 
oe 2. Age of operator. 
3. Size and type of farm business. 
4, Farming situation - manager, partnership, 
part-time, ownership. 
5. Family desires and values, 
6. Social values. 
7. Financial structure of the farm business. 
ni Be Sample goals = prepared list. 
1. Types of goals. 
a) Immediate, 
_ b) Intermediate. 
ec) Long-range. 
2. Identify by areas. 
a) Seonomic goals. 
a b) Family living. 
ec) Citizenship. 
d) Livestock and crops. 
- C. Prepare a challenging set of goals for the case farn. 
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FARM SUSINSSS MANAGEMENT 
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INVENTORYING THE RESOURCES (A TEACHING UNIT) 


Approximate Teaching Time 15 Hours 


Major Competencies 


1. Develop the ability to measure storage facilities 
on a farm. 
2. Develop the ability to place reasonable values 
on livestock, buildings, and equipment. 
3. Develop the ability to make a map of a farm 
Vee showing fieli arransezent and the major 
soil types, 
4. Develop the ability to calculate the capacity of 
storage facilities. 
i 


INVSNTORYING TUS RESOURTES (A TEACHING OUTLINE) 


This unit would be taucht alnost entirely throuch the use of 
field trips to a "case" farm whereby the students would get actual 
practice in taking inventory. 


I. What are the available resources on the "sase"™ farm? 
This would be determined by student participation in 
the following activities: 


U, A. Measuring fields ani makinz 2 map of the farm showinz 
fieid arrangement. 
B. Taking seil samples to be used in determining the 
soil potential on this farm. 
C. Measuring buildings, bins, cribs, silos, mows, etc. 
D. Placing a valve on 411 power and equipment items. 
E. Placing a value on all livestock. 
F. Calculatine the amount of grain, hay, silage, etc., 
stored on the farm. 


Ae at mem ay 
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AGRICULTURAL PRODUCTION 
- FARM BUSINESS MANAGEMENT 
SOLLS AS RELATED TO FARM BUSIN"SS -cANAGEMENT (A TEACHING UNIT) 


Approximate Classroom Teaching Time 20 hours 


Major Competencies 


1. Understanding of why soils differ. 

2. Ability to identify different soil types. 

3. Understanding of the numbering system given 
to Ohio soils, 

4, Ability to read a soil map. 

5. Abilicy to classify soils according to their 
capability. 

6. Ability to recognize the potential of a 
certain soil. 

7+ Ability to plan a cropping system accurding to 
soil classification ard potential. 


SOILS AS RELATED TO FARM BUSINESS MANAGEMENT (A TEACHING OUTLINS) 


I. What factors should be considered relative to soils, 
in determininz the best cropping system on a farm? 


A. Topography - slope. 
1. Crops best adapted to sloping land. 
2. Crops best adapted to level land. 
3. Slops classifications. 
5. Erosion. 
1. Crops that cause erosion problems. 
2. Crops that prevent erosion. 
3. drosion classifications. 
C. Texture. 
1. Kinds of texture and how de*tormined. 
a) Sand, b) Silt, c) Clay. 
2. Different textures in relation to 
crop growing capacity. 
a} Water retention, b) absorbtion, c) ease of 
tillage, d) plant mtrient availability. 
D. Soil depth. 
' 1. Crops requixing deep soils, 
2. Barriers to soil depth. 
a) Distance to rock (parent material). 
b) Distance to hard pan (impervious clay) 


Ld 
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3. Crops that will grow on shallow soils. 
&. Air and water movement in the soil. 
1. Drainage profiles. 
a) excessive, b) good, c) poor. 
2. Depth to mottling - description of mottling... 
3. Crops adapted to different drainage profiles. 
a) time of planting, b) water requirements, 


How can the soil on a farm be classified as to the crop 
preduction potential? 


A. Soil map information. 
1. Soil family and type numbering system. 
Catena numbers 
a) Origin - glacial - residual ~ laenstrine - 
parent material (underlying rock). 
2. Soil position. 
a) allevial, b) terraced, c) upland. 
3. Derainage profile numbering system, 
4, Texture numbering system. 
5. Slope lettering system used to imlicate 
amount of slope. 
4. Srosion numbering system used to indicate 
degree of erosion. 
B. Land classes for soils suitable for crop production. 
1, Roman »sumeral system, 
2. Color code. 
3- Possible cropping systems to be used for each 
land class, 


C. Land classes for soils suitable for production of 


permanent vegetation such as permanent pasture, 

woodland, or recreation. 

i. Roman numeral system. 

2. Color cole, 

3. Type of vegetation to use to apply for each class. 
a) woodland, b) permanent pasture. 
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FARM BUSINESS MANAGEMENT 
FARM BUSINESS RECORDS (A TEACHING UNIT) 


Approximate Classroom Teaching Time 30 Hours 


Major Competencies 


I. 


II. 


1. 


To identify the need and uses of accurate records in 

a farm business. 

To list the kinds of records for a farm businsss,. 

To select a workable accounting system for a farm firme 
To identify the importance and procedure for taking an 
inventory. 

To record and complete a year of accounts for a farm 
business (inventory, cash receipts, expenses, pro= 
duction, enterprise, etc.), 


FARM BUSINESS RECORDS (A TSACHING OUTLINE) 


Why keep farm records? 


A. 
Be 


C. 


Income tax reporting. 

Basis for makin decisions. 

1. Strengths and weaknesses. 

2. Plamnins. 

Margin of farm profit is continually narrowing, 

1, Statistics ~ by years, size of farms, income, 
capital needs, 

2. Technical advances. 

Factors that influence success of a business, 

Show that records are necessary to get facts that 

apply to that business, 


What records of a farm business should be kept? 


A. 


Inventory, 

i. Feed and supplies. 
2. Raised livestock. 

3. Purchased livestock. 
4, Market Livestock. 


5. Machinery, 
6, Buildings, 
Te Lard » 
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IV, 


8. 
Ce 
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AGRICULTURAL PRODUCTION 


Receipts and expenses. 
Net worthe 
Supplemerttal records. 


260 


36 
4. 


Crops - land use, map, yield, fertility, 
disposition, 

Livestock = feed, production, cost. 
Labor - by enterprise, months. 

Gas refunds, etc. 


What should be considered when choosing an accounting system 
for a farm business? 


A. 


C. 


Kinds of account books available. 


1. 
26 
36 
4, 
5. 


Bank, 

Machinery dealers. 
Ohio account book. 
Ohio commercial book. 
Others. 


Advantages and disadvantages of each type of book. 
Items to consider in selecting a complete accounting 


system. 

1. Complete enough to give important facts. 

2e Simple enough that the system will be used. 
3e Can be expanded to include more complete 


4. 
be 


accounting. 

Acceptable source for tax information. 
Choosing cash method or accrual method 
of accounting (explain difference), 


Recording a year's account records for 4 farm business 
{case farm). 


A. 


2 


/@ 


C. 


Use Ohio Commercial Account 300k. 
Inventory. 


1. 
2. 
3. 


Choose areas ~ livestock, machinery, etc. 
Sstablish values. 


Develop depreciation schedule. 


Cash receipts. 


1. 
2. 
3. 
4, 


Operating receipts, 

Sale of capital gain items. 
Non-operating receipts (loans, etc.). 
Non-farm receipts. 


Cash expenses. 


Operating expenses, 

Purchases eligible for capital gains. 
Personal expenses. 

Non-operating expenses (principle repayment). 


FARM SUSINSSS RECCRDS 


Be Net worth. 
ats 1. Beginning and closing inventories. 
t 2. Change in inventory (net worth), 
3. Combining personel and qusiness net vorth. 
F. Supplemental records, 

i. Feed records. 
2. Cost records, 
3. Snterprise records, 
4, Production records. 
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e : - FARM BUSINESS MAAGUNSNT 

od MARKSTING IN THE FARM BUSINESS (A TSACRING UNET) 
Approximate Teaching Time 24 Tours 

a Major Competencies 


aes 1. To expiain our agricultural marketing systen. 

ie 2. To evainate marketing services amd choose the 

4 service givine the sreatest net profit, 

i ; 3. To explain the concept of price determination 

= (supply, demand, and quality). 

4h, To use the marketing concepts in makine marketins 
decisiors for a farm business. 

5. To evaluate market outiook information. 

4. To recognize factors influencing the price of 
acricultural products. 


MARKETING IN T&S FARM SOSENSSS (4 TSACHEG CUTEISS) 


Te What markets ere available in our area for selling asri- 
cultural products? 


A. Earketing agencies and hoy each operates. 
i. Local buyers. 
2. Cooperatives. 
36 Auctions. 
%, Central or terminal markets. 
5. Direct or contract. 


iT. What services do these marketing acencies provice for us? 


A. Livestock marketins (as an example). 
i. Market. 
a) Transportation (farm to market). 
0) Assembling. 
ec) Sorting (grading. 
d) Weighing, 
e) Selling, 
£) Holding, 
g) Risk bearing (financing). 
ae 2. Packer. 
a a) Transportation (merket to packer). 
Bd od) Slauzhterin:. 
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AGRICULTURAL PRODUCTION 


c) Processing (cut, cure, wrap). 
d) Sorting (grading), 
e) Storing. 
f) Selling. 
¢) fransportatior. (packer to retailer). 
h) Risk bearing (financing). 
3. Retailer. 
2) Processing. 


b) Storing. 

¢c) Displaying. 

d) Selling. 
What determines the price we receive for our agricultural 
products? 
A. Demard. 


B. 


1, Zlastic and inelastic demand. 
2. Population trems. 
3. Consumer tastes. 
&, Religious beliefs. 
5. Consumer income. 
&. Availability of substitutes. 
7. Foreign trade. 
Supply. 
1, Slasticity of supply. 
2. Weather corditions. 
3. Insect and disease hazards. 
&, Government programs. 
a) Acreage allotments on various crops. 
S. Production cycles. 
a) Products usually affected by production cycles. 
b}) Why certain products are affected by cycles. 
Quality (use grain as an example). 
1. Moisture content. 
2. Test weight per bushel. 
3. Shrunken or broken kernels. 
4%, Amount of foreign material. 
5. Disease or insect damage. 


What can we do to market products to receive the maximun 
net return? 


A. 


Be 


Quality control. 

1, Selection of breeds, types, and varieties, 

2. Breeding, feeding, cultural practices, harvest- 
ing, and storing. 

Study production and price cycles and adjust farming 

operations to take advantage of high price periods. 

1. Beef. 

2. Hogs. 

3. Sheep. 
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MARKETING IN THE FARM BUSINESS 


Evaluate market outlook information. 

1, Acreage to be planted. 

2. Sows to be farrowed. 

3e Cattle on feed. 

Determine the best combination of enterprises, in 

relation to marketing, in order to realize the — 

greatest net return. (Use case farm as an example. ) 

4, Marketing crain through livestock vs. direct sale, 

2. Produce the maximum acreage of high value crops 
and the best combinations of crop enterprises, 

Study the process of “hedging as a means of 

protection against a drop in price. 

4. Grain, 

2. Feeder cattle, 
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FARM BUSINESS MANAGEMENT 


SUMMARIZING FARM BUSINESS RECORDS (A TSACHING UNIT) 


Approximate Classroom Teaching Time 7 Hours 


Major Competencies 


1. 
26 


i 
t. 3 
| 
| 


Ls Why summarize farm business records? 
5) A, Income tax information, 
io B. Provide information for makins a check of 
strengths and weaknesses, 
7 II. What should be included in a summary of the farm records? 


i A. 


: ‘ 


C. 


To list the uses for a farm business summary, 

To identify what should be included in a farm 
business summary. 

To summarize the farm business accounts for mammal 
or computer analysis. 


SUMMARIZING FARM BUSINESS RECORDS (A TEACHING OUTLINS) 


Special forms for recording summary information. 
1. Form 7363 = Farm Susiness Summary, extension 
service, OSU. 
2. Summary pages of the farm account book. 
3. Snterprise information sheets. 
Summary of income, 
1, Cash farm income, 
a) Capital gains, 
b) Operating income, 
2. Non~cash income. 
Summary of expenses, 
1, Operating expenses. 
2. Non-operating expenses, 
a) Principle payments. 
b) Capital purchases. 
¢) Personal expenditures from the firm. 
Inventory change - net worth evaluation, 
Enterprise evaluation, 
1, Size, 
2. Production 
3. Costs ~ money, labor, other resources. 
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AGRICULTURAL PRODUCTION 


How is a summary of a farm business mate? 


A. Explanation of case farm summary. 
Be. Use appropriate forms to record information 
for analysis. : 


Wheat items should be checked for accuracy of a 
summary of a farm business? 


A. Cash accounts reasonable, 

B. Inventories for reasonable weights and values, 

C. Crop and feed report for completeness. 

D. Check, if a tenant, for sharing expenses and 
returns. 

E. Clerical procedures, 


ANALYZING THE FARM BUSINESS (A TEACHING UNIT) 


Approximate Classroom Teaching Time 14 Hours 


AGRICULTURAL PRODUCTION 


FARM BUSINESS MANAGEMENT 


Major Competencies 


i. 
26 


3e 


To list the uses of a farm business analysis. 

To describe the up-to-date analysis services and 
aids available to the modern farm business man, 
To describe a basic plan for computing efficiency 


factors for a farm business, 


To compare levels of performance to an accepted 


stardard,. 


To evaluate the strengths and weaknesses of a farm 


business, 


ANALYZING THE FARM BUSINESS (A TEACHING OUTLINS) 


is Why analyze a farm business? 


A. 


3. Facts for making decisions. 
Ce Orgarsize the business for maximum profit, 
1. Selecting enterprises based on facts. 
2. Determining the size of each enterprise. 
3. Insurance needs. 
r) Credit planning, 
5. Pay correct taxes. 
« S£valuate kinds and amounts of resources, 
Il. What services are available to assist in analysis of a farm 
business? 
A. Vocational agriculture departments. 
1. Adult classes, 
2. Farm business analysis and planning classes. 
Be Area Extension ser ice, 
1, County agricultural agent. 
2. University computer service, 
3. Area agricultural agent. 


Determine strengths and weaknesses. 
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C. Commercial services. 

1. Buckeye Farm Records service, 

2. Farm management services ~ Doans, Opekasit, etc, 
D. Individuals. 


How are records analyzed? 


A. Start with an accurate summary of parts of the 
business to be analyzed. 
B. Techniques (procedures). 
1. Hand methed - step~by~step procedure, 
2. Adapting to a computer, 
3. Combining the two, 
C. Use case farm summary for complete analysis. 


How is a farm business measured? What does a complete 
business analysis show? 


A. Importance of profit. 
1, Acceptable stanmiard of livine. 
2. Encouraging growth of the business. 
3. Records must be accurate to show tre profit. 
Be Kinds of profits. 
1. Cash farm profit. 
2. Net farm profit. 
3. Labor and management. 
4, Management profits. 
5. Profit to capital. 
C. Size of the business. 
1. Crop acres. 
2. Capital invested. 
3. Gross income. 
4, Man hours (PMNU). 
D. Relationship between investment and income. 
1. ate of return to capital, 
2. Gross ratio ~ the per cent of gross income 
going to all expenses, 
3. Operating ratio - per cent of gross going 
‘to operating expenses. 
4, Overhead ratio - per cent going to fixed 
or overhead expenses. 
& Analysis of the cropping system. 
i. Crop yield, 
2. Crop yield index. 
3. Gross value of crop per acre. 
4, Special crop information, 
F. Analysis of the livestock system. 
. 1. Over-all efficiency. 
a} Net livestock increase. 
b) Return per $ feed. 


G. 


2. 


ANALYZING THE FARM BUSINESS 


Individual enterprises. 

a) Daily rate of gain. 

b) Feed per 100 lbs. gain. 
c) Returns over feed. 

d) Production per unit. 


Analysis of labor am macninery. 


i. 
2. 


Crop acres per mn. 

Gross income per man. 

PMU per crop acre, 

yvover and equipment costs per acre, 

Power and equipment investment per crop acre. 
Machinery cost per FPH0. 

Man-year equivalents. 


Analysis of the net wort. 


i. 
2. 


3e 
be 


Inventory change. 

Depreciation, 

Total capital invested. 

Ratios of assets to liabilities - 
net capital, working, current. 
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FARM BUSINESS MANAGEMONT 


MECHANIZATION OF A FARM BUSINESS (A TEACHING UNIT) 


Approximate Classroom Teaching Time 28 Hours 


Major Competencies 


1. 
IE a. 


A. 


B. 


A. 
B. 
C, 


To describe the concepts involved in selecting and 
maintaining machinery in a farm business. 

To plan for changes in farmstead arrangement, 
building construction, and labor-saving equipment. 


MECHANIZATION OF A FAR: BUSINSSS (A TSACHING OUTLINS) 


I. What should be considered when organizing a machinery 
plan for the farm business? 


Selecting machinery, 

1. Inventory of machinery resources. 

2. Using 2 partial budget ~- making selection 
based on profitability. 

3. Buying, leasing, or custom hiring. 

4%, Comparing similar equipment available. 

Developing a plan for havine machinery opera~ 

tional when needed. 

1. Providing facilities for maintenance and repair. 

2. Using a check list for maintenance jobs, 

3. Organizing a record system for repairs and use. 

4, Analysis of equipment use and repair as a basis 
for plarmming mechanization. 

Shop work on at least one major machine. 

i. Showing importance of planned maintenance. 

2. Developing a maintenance plan. 

3. Using a maintenance plan. 

4%. Developing student skills in shop work. 


Il. What should be considered when planning changes in the 
farmstead arrangement, construction of buildings, and 
labor=saving devices? 


Principles of arrangement and construction. 
Developing a plan. 


Student construction of one major structure or device. 
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FARM SUSINESS MANAGEMENT 
4 NET WORTH (A TEACHING UNIT) 
Approximate Classroom Teaching Time 7 Hours 


Major Competencies 


1. To evaluate or compare various net worth statenents, 
2. To identify ways the net worth ststement is used to 
7 improve the management of a farm business, 
E 3. To make a complete net worth statement for a farm 
business. 
7 4, To make a net worth statement for securing a Loan 
a | and know why it might differ from the business 
— statement, 


a | NET WORTH (2 TEACHING OUTIENE) 


ert si es 


I, What is a net worth statement? 


A. Annual statement form - pg. 58 of Commercial Account Book, 
; Be Comparison of net worth by years, 
as 1, Assets, pe. VW. 
4 2. Liabilities, pg. Wy, 

C. Forms from lending institutions, 


II. Uses of a net worth statement. 


A. Strengths and weaknesses ef business. 
Be Show growth of the business. 
C. A basis for plaming the use of borrowed credit. 


III, How is the net worth used to determines a busi.ness* soundness? 
How can sudden demands for payment of debts be considered 
secure? 


A. Meaning of soundness, solvency of the farm business. 
Be Net capital ratio. 

1. Divide total assets by total Mabilities. 

2. General rule - 2:1 ratio. 
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€, Working ratio. 
4. Divide current and working assets hy deferred 
and current liabilities, 
2. General. rule - 4:1 ratio. 
D. Current ratio. 
#, Divide current assets by current liabilities. 
2. General rule ~ &:i ratic. 


Prepare a nest worth statement for case ferm business 
and for credit. 
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FARM BSSTNESS MANAGEMENT 


FENANCENG THE CREDIT NSSOS OF A 
FARM BUSINESS (A TSACHING UNIT) 


Approximate Classroom Teaching Time 14 Hours 


Eejor Competencies 


4. To define capitel and explain why a farm business may 
use capital fren outside sources, 

2, Te identify various sources ef credit ard evaluate 
their effectiveness in maximizing farm profits. 

3. To caleulste the cost of cradit based on the more 
common cradit plans, 

4. To use the time comparison principle te evaluate the 
total cest of a capital purchase over a period of time. 

5. To evainate a farm musiness ard identify if optimum use 
of capital is being made. 

4. To develop a financiel plan for « farm business, 
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PINANCING THE CREDIT NEEDS OF A 
Fake SUSINESS (A TEACHING OUTLINS) 


I. What is credit? 


hk. Define capital. 
Be Kinds of capital. 
1. Meney in bank or pockst (current). 
2. Livesteck, machinery (workine). 
3. Land, oildines (fixed). 
4, Crops, seed, feed market animals (current). 
C. Uses of eredit. 
3, When te berreyx, 6 
i, When cepitel is limited. 
2. When profit justifies risks, 
3. &bility to pay beck and show profit. 
&. How te borrow - credit instruments. 
4, Check, 
2. Drafts. 
a. Mortaage, 
4, Warehouse receipts, 
5. Bill of Zadins, 
4, Sales contract, 
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i re Tl. How are credit costs computed? 


A. Explanation of interest as a cost to a business 
(time comparison principle). 
B. Interest calculation. 


Ed 1. Anmial interest on the oricinal amount. 
aoe . 2. Interest paid in advance (discounted). 
24 3. Annual interest on the unpaid balance. 
| ; 4), xtra charges - carryine, insurance, 


office fees, etc. 
Tir. Where can money be borroved? 


A. Kinds of credit, 
ls Short-tern. 
2. Intermediate. 
36 Lonz-tern. 
B. Agencies leriing monsy for farm businesses, 
1. Banks. 
2. PCA, 
3. Federal Lami Banks, 
FHA, 


| 
| 
5 Insurance Co. 
| 2 6, Irfdividuals. 
Pee 7. High risk - high interest rates, 
- 4 C. Characteristics of lenmdane agencies. 
pou : 41. Dependability, 
2 2. Service designed to meet a farmer's needs. 
3. Lerdine policies. 
4, Cost of the service. 
D. Comparing all sources of credit. 
| 
| 


- IV. How is a totai credit pian for a farn tesiness mofe? 
(Case farn.) 


A. Determine the credit avaiiabie —- the amount that cen 
be borrowed, ; 
1. Total net worth, 
2. The amount of nsi worth that can be used to borrow on. 
3o A cash flow chart showing when cash is availieble 
by months. 
8. Determine the neetis for extra capital in the fama business. 
Bd 1. Where investment will give ereatest retarn fopperin- 
ae nity cost principie}, 
7a 2. Applying analysis informetion to decision-making. 
3. Considering alternate oppuriumities (substitution 
principle). 
8) Capital purchases, 
b) Resource expansion (disinishine reterns 
principis). 
ec) Repairs and maintenance. 
a %, Cash flew chart showine when cash will bo needed 
oe by months. 
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C. Choosing a total repayment plan. 

i. Cash flow chart showing the logical time of year 
to make payment. 

2. Consider family living and savings needs. 

3. Amount of anmmal profit needed for payment of 
principal. 

4%, The length of time needed to repay. 

5. Maintaining a good credit rating. 
2) Keep all credit in one place. 
b) Use a complete plan for creditor. 
c) Plan ahead. 
d) Know consequences of failure to repay. 

6. Consider future capital purchases to be made. 
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AGRICULTURAL PRODUCTION 
FARM BUSINESS MANAGEMENT 
FARM BUSINESS PLANNING (A TEACHING UNIT) 


Approximate Classroom Teaching Time 42 Hours 


Major Competencies 


1. 
26 
3. 
4, 
5e 
4. 


To identify that a well-planned operation forms the 
foundation of a profitable business, 

To list the characteristics of poorly organized and 
a well-organized farm business, 

To identify the basic principles of farm business 
planning. 

To evaluate analysis information for a farm and 
suggest alternative plans to improve total profits. 
To identify profitability of choosing alternatives 
in a farm plan. 

To choose a total farm plan that would give maximum 
returns to the resources of land, labor, capital, 
and management. 


FARM SUSINSSS PLAMING (A TEACHING OUTLINS) 


What are the basic principles of planning a farm business? 


A. 


3. 


Decision-making as a process, 

1, Facts (quality). 

2. Values. 

3. Problem-solving method, 

Sconomic principle of decision-making (use instructional 
units on profit-maximizing principles). 
1, Pricing (supply and demand), 

2. Diminishing returns. 

3. Fixed-variable costs. 

4%, Substitution, 

5. Opportunity costs (equa-marginal), 
Concepts of farm business organization, 
1. Volume - efficiency. 

2. Combination of enterprises. 

3 Technology of production. 

kh, Prices, 
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II. What are the production resources of a farm business? How 
are they evaluated? 


A. Resources vary from farm to farm. 

1. Scarce resources command above-average returns. 

2. Plentiful resources command below-average returns. 

3. Adjustinz plentiful resources to give maximum total 

returns from scarce resources. ; rn 

B. Lard. 

1, Fertility (yield potential). 

2, Topography. 

3. Improvements, 


; 4, Climate, 
—- 5. Adaptation of crops. 
5 -C. Labor, 
®. 1. Manager labor. 
: 3 Zé Family or hired. 
| a 3. Labor costs, 


4, Scheduling (demands). 
5 6 Quality (skill) ® 
, 74 D. Capital ° 
PR. 1, Liquid (cash flow chart), ~ 
a, 2. Production (inventory), 
ae 3. Fixed (land and buildings), 
— 4, Suy enterprises or equipment. 
be Credit rating. 
S. Management. 
i. Ability to organize. 
2, Capacity to make a plan work. 
a) Make decisions. 
b) Follow up with action. 
c) Make adjustments easily. 


a Tit. What are the steps in reorganizing a farm business to give 
a maximum returns? 


A. Set personal and business goals, 
B. Inventory procuction resources available. 
1. Use business accounting inventory, 
2. Present situation as it really exists, 
3. Identify all resources for substitution, 
C. Sudgeting of bsiness by enterprises. 
1, Forecast future prices and yields, 
2. List all alternatives, 
3. Set up a unit budzet for each alternative 
(enterprise) showing resources used, 
4, Ystimate receipts of each enterprise. 
a) Limiting factors. 
b) Opportunity cost principle, 
c) Marketing of production. 
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5. Estimate costs of each enterprise. 
a) Cash expenses. 
b) Fixed cos:s (fixed variable cost principle), 
4. Sstimate inc: vc of each enterprise. 
a’ Return rcv 2 * of Labor. 
by fewr. ver un ~~ capital. 
cj Retur.: per croz cre, 
a) All other important resources, 
7. Combining alternatives into a final plan. 
a) #ffect on income, 
b) Lard utilization, 
c) Capital required. 
d) Labor demanded - total, seasonal, skill, 
length of time to make change, whea to begin. 
e) Specific resources needed - buildings, machinery, 
sovernment allotment. 
D. Partial budgetine for minor charges in the total farm plan, 
1. Uses for partial budceting, 
a) For addins an enterprise. 
b) Chanrine an existing enterprise. 
c) Purchasinz machinery. 
Zé Partial budset outline. 
a) Additional receipts plus reduced costs, 
b) Reduced receipts plus increased costs, 
ec) Difference (whether to make the change). 
3. Testing alternate choices by using partial 
budgetine. 
S. Limitations of reorzanizinz a business. 
1, Facts not available or accurate (records), 
a) Resources. 
b) Yields. 
ec) Efficiency. 
2. Uncertainty of future, 
a) Prices. 
b) Demand. 
3. Time involved in maicins calculations limits 
the number of alternatives that can be consi ered, 


How can 2 computer be programmed to assist in reorgar xins 
a farm plan? what is linear prozraminc? 


A. Applying arithmetic to regular budseting process, 
1, Linearity - straight line proportions, 
2. Divisibility - uniis mst be divisible. 
3. Adcibility - sum mst add up to total. 
4, Finitness - a limit on alternatives. 
B. Sstablishing resource limitations, 
C. Rate individuals according to management ability. 
D. Prepare unit budgets for resource requirements, 
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4. List all costs - fixed and variable. 

2. Get exact returns. 

3. Calculate returns per unit of resource. 
Prepare a resource limitation table. 

4. Resources and amounts of each. 

2, Maximum amount of each enterprise possible. 
Sach enterprise is compared one against the other. 
If all costs and returns are accurate, no other 
combination will give a higher return. 
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FARM BUSINESS MANAGEMENT 
INSURANCE (A TEACHING UNIT) 


Approximate Classroom Teaching Time 14 Hours 


Major Competencies 


i, 
2. 


30 


anne at 
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A. 


8. 


C. 


dD.” 


To identify risk as a cost to a farm business, 

To choose ail types of risks too great for a farm 
business to carry ard list various ways they may 
be shared economically. 

fo outline a plan of total insurance protection-for 


a farm business to maximize the net profits. 


INSURANCE (A TEACHING OUTLINES) 


I. Why does a farmer reed insurance protection? 


Reasons for insurance, 
1. Protect against prohibitive losses, 
2. Savings - endowment. 
Kimis of losses that can occur. 
1. Fire and wind. 

a) Buildings. 

b) Livesteck. 

¢) Machinery. 

a} Crops. 
2, Liability claims (injuries). 

a) Property owner. 

b) Employer. 

. @) Workman's Compensation. 

d) Auto operator. 
3e Auto eollision, ete. 
4, Manager income. 

a) life. 

b) Disability. 

ec) Mortgage (term life). 
5. Health expenses. 
6. Social security. 
Extent of various losses, 
Risk of loss as a cost to a farm business, 
1. Losses more economical to share. 
2. Losses the business can bear. 
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What should be considerst when selecting 2 tote oesm@er: 
plan for a farm business? 


A. 


Be 


C. 


When to insure, 
le Net worth. 
26 Savines. 

3. Age. 

4, ‘Uxperience. 
What to insnure. 


1 . Fire. 
2. Tiabibity. 
3. Life. 


Selecting a reliabl= insuranmc: acency. 
1, Personal service, 

2. Size of rompey, 

36 Rates. 

4, Insurine policiss. 


5. Variety of protertions avsiies. 


Develop an insurance nlan Tor the rase Tarn 
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FARM BUSINESS MANAGSGPANT 
GOV2RNVENT PROGRAMS (4 TEACSTNS UNIT) 
Aporoximate Classroom Tsachine Time 14 Sours 
1, To explain the paorpose of sovermmeni pro=rars., 


2e To evaluate up-to-date covermmeni prorrans 
as they .nfiuence th> profitanlity of 2 farm 


business. 
‘4 3. To choose coverrment programs thai maziwize fern 
profits, 


GOV=RIRSST PROGRES (A TSaC=I% OUTLINE) 


sa @hat is the purpose of the 0.5. Depariment of kericnliare? 


a A, Activities of 0.5.0.4, 
1, Sducation, 
2. Control production. 
3. Protect health, 
a) Check livestock sold. 
bd) Slanchtered mest. 
ec) Grains. 


a7 d) Shippinz. 
me 3, Agencies of 0.5.2.4. 
1. ducation Service, Jashinrton, D.C. 
a) 3lletins. 
b) Statistics, 
c) Reports. 


2. Agriccitoral Stabilization ani Comssrvsiion (450). 
a) ATlotrent. 
6) Conservation psymenis (noklsei arailaic),. 
3. Soil Conservation Service. 
oe a) Techical assistance. 
b) Farm planrincs. 
4%, Credit and other sarencies. 
@ a) FSA, 
b) Federal Land 3ank. 
i ¢) Crop Insnrance. 
C. National Asricnlimre policies. 
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Goverment: Dprocrans other then at the federal level. 


4, Staie collecss. 
1. sxtemicom service, 
2. Yoeds denerimenis. 


Marimize imeor of 2 ausimess? 


2 imentory 2lotretts. 


Be idemiity 201 services srailesis, 
C 


AGRICULTURAL PRODUCTION 
FARM BUSINESS MANAGEMENT 
SSCURING FARM LAND RESOURCES (A TEACHING UNIT) 


Approximate Classroom Teaching Time 7 Hours 


Major Competencies 


re 


1. To describe the methods of securing farm lard. 
2. To select a farm for rent or purchase, 


SECURING FARE LAND RESOURCES (A TEACHING OUTLINE) 


How can farm land be secured for a farm business? 


A. Purchasing land. 

1, Advantages of omine land. 

2. ‘terms (deed, administrator, beneficiary, bequeath, 
chattel, collaterai, dover, easement, eminent domain, 
executor, funzible, grant, lease, tenant). 

3. Lami contracts. 

2) Characteristics. 
b} When to use, 
4, tLezal procedure of a purchase. 
B. Renting or leasinc, 
1. Types of leases. 
a} Cash. 
b} Crop share. 
c) Livestock share. 

2. Limitations of leasing. 

3. Advantages of Leasinz,. 

4%, Zssentials of a zood lease. 

Ce Tnkeritance,. 

1, Transfer by descent. 

2. Transfer by will. 

3. Transfer by marriage. 

D. Partnership or joint ownership. 

1. Tenancy in common. 

2. Joint tenancy. 

3. Tenancy by entirety. 

&, Advantazes of joint ownership. 

5. Disadvantazes of joint ownership, 
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What shouid be considered when choosing; 2 fara for rent 
or purchase? 


A. 
Be 


C. 
D. 


43 


Type of farming anticipated, 
How to locate possibilities. 
1, Contact established farnzers. 
2. Credit agencies, 
3. anctioneers. 
4. Ads. 
5. Farm managers, 
6. Vo-Ag or extension persons. 
Characteristics of 2 zood renter. 
Appraisal of a farm, 
i, Lam. 
a) Soil type. 
b) Slope ard erosion. 
c) Intensity of crops possible. 
d) Acreace allotment. 
Ze 3uildines, 
a) douse, barns, ete. 
6) Condition - vaine. 
c) Capacity - storaze. 
d) Conveniences. 
3. ater available, 
4, Fences. 
5. Lancscapins. 
anether a particular farm unit sould zive the vols 
to use labor supply, capital, cic. 
hat is the actual procedure for purchasing 2 farm? 
i. legal assistance. 
2. Securing a clear title. 
a) Legal description of a farm by deterzinine 
lami location. 
3. Recording in court house. 
", Surveying when necessary, 
5. Dow payment and contracis. 
vnat should 2 zood farm lease contain? 
1, Legal assistance, 
2. Factors of a zcod lease. 
3. Sample lease contracts. 


%, Father and son arreemenits. 
Corporations. 

i, Real. 

2. Pseudo. 


3. Partnership. 
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LEADSRSHIP TRAINING (A TEACHING THT) 


i ! Approximate Teaching Time 


Although mich leadership development is accomplished beyond 
normal classroom hours, it is recommended that sufficient emphasis be 
fiven in the teaching process to Jevelop this area adequately. It may 
be noted in the followinz curriculum suide that Leadership is a series 

of developmental activities that are normally tausht as separate units 
j rather than a complete “leadership” unit. In normal circumstances, it 
is expected that 25 hours should be allotted for the entire lealership 
unit. This time should be distrilmted throurhout the entire four-year 


| course of study. 
| Vocational Objectives 


1. To develop the ability to set alon= with one’s associates, 
3e alaptable. 
2e To develop the ability to become a rood listener. 
3e To develop the ability to analyz= a siimation and 
come to 2 lotical conclusion. 
4 4, To develop an unlerstandinr of classmates or associates. 
| : 5. To be cooperative, rather than individualistic, 


Major Competencies 


1. To develop a feelin- of confidence in the ability te 
achieve success in imlividual ani -roup activities. 

2e To work cooperatively with others in achievinr 

= common ‘o2lse 


Heed | 


a i 3. To be accepted hy the -roxzp. 
4, To assume initiative in srovup leadership when 


appropriate, 
ae | ; 5. To develop the ability to serve as chairman of a 
3 : meetin-. 
4, To express oneself effectively before -roups. To 
rj speak with authority. 
| | 7 To participate in sroup meetinzs usin: accepted procedures. 


& To participate in committce activities. 

9. To practice appropriate social rraces, personel sroomins, 
and other superior personal qualities, 

10. To develop tact. 

11. To develop poise, 


oT on 
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1- AGRICULTURAL PRODUCTION 
LEADERSHIP TRALNEING (A TEACHING OUTLINE) 


I. Orientation to leadership training. 


The purpose of this unit is to acquaint incoming students 
with organization within the school and specifically with the 
FFA. 


A. Urndierstarmding why students should belong to selected 
school activities including the FFA. 
, 1. ‘hat is the purpose of the organization? 
Pe 2. ‘hat is the program of activities? 
ioe 3. What is the plan of operation? 
4, “What are the membership requirements? 
5. What is the image created? 
4. ‘that are the major activities? 
7. What is the value of the organization: 
a) To the school? 
b) fo the individual? 
3. What is the desirability of membership in the FFA? 
2) Participate in social activities. 
o) Provides activities that encourage personal 
development, 
¢} Provides an opportunity to work cooperatively 
with fellow students, - 
d) Provides an opportunity to practice principles 
of democracy. 
 ¢ e) Provides encourazement for those who need 
— assistance. 
f) Provides recoznition for those who achieve success. 
3. Growing into active FFA membership. 
4. The need for followers and workers as well as leaders. 
a) Stressing the importance of each individual. 
b) Mew members helpinz with assigned duties. 
ce) New members encouraged to accept responsibilities. 
d) ‘Sxhibitins the willinsness to work for the 
benefit of the ¢roup as well as for personal 
gain or recognition, 
2. Committee membership. 
a) Gathering information. 
b) Orgarizing information. 
c) Reporting results of committee work. 
3. Committee chairman. 
a) Organizing the committee. 
b) <Assigrment and acceptance of responsibility. 
c) Presenting report to the organization. 
4. Participation in organization meetings, 
a) Become familiar with chapter procedure, 
(1) Presenting a motion, 
(2) Amending motions. 
(3) Tabling a motion, 
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(4) Roving from the table. 
(5) Refsrring to a committee, 
(4) Leaving the chairman's station, 
(7} Making a point of order, 
(8) Appeal the decision of the Chair. 
(9) To reconsider a motion. 
(10) Suspend the rules. 
(11) Adjourning. 
5. Chairing a small group practice meeting. 
4, @xpressing oneself before a group by means 
of presenting a speech, 
a) Types of speeches. 
(1) Informative. 
(2) Persuasive. 
(3) Humorous, 
(4) Special. 
b) Praparing and presenting the speech. 
_ (1) Determining theme or topic, 
(2) Prepering outline of introduction, 
body, summary. 
(3) Developins content, 
c) Preparins and presenting the speech, continued 
(1) “Makine the presentation 
(a) Interest techniques. 
(5) Voice. 
(c) Stage presence, 


II. Becoming acquainted with the FFA. 


A. Understanding the history of the FFA. 
1, Background of vocational asriculture, 
2. Development of the FFA organization, 
a) National. 
b) State. 
ec) Local. 
B. Understanding the objectives of FFA, 
1. Aim ard purposes, 
2s Creed, 
3. Motto, é 
C. Understanding the organizational structure of FFA, 
1. Levels of the organization, 
a) National. 
6) Local. ; 
c) State. 
2. Constitution and by-laws, 
3. Relation to vocational agriculture, 
4 « Kembe rship e 
a) Active, 
b) Associate, 
c) MYonorary. 
a) Collegiate. 
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Recrees. 

@}) Greenhand, 

3} Chepter Farner. 
c} State Farner. 

é} American Farmer, 


Geaterstamtine precram of activities and the 
incex:tives award program. 


t. 


Netional Activities amt Avards, 
Stste Activities amt Awards. 
Teeal Astivities ani Axards. 


Develovin= the intividual te work with ethers in 
exzesitsd Crocns., 


The FFA orcantastion is an excellent vehicle to use in 
eereiopin: these traits and abilities that are desirable in 
workine ukth others, It is esnecially effective in developing 
anc m2inteininc interest in the student so that he may be 


~~ 


receptive to learmins, in addition to providing situations 
Som “Lesermine oy Geins." This tyre of work mist be performed 
outsice the elessroam in committee mestinss ard FFA meetings. 


a. 


Frerticinstine im zroup ciseussions. 


i. 


2. 


Fe 
te 


Possible sktuations for adult croup participation, 

s} Commmity metines. 

QO} Professional statf reetincs. 

e} Committees. 

&} Proesrsams. 

Types of trate discussions, 

} Paneis. 

5} Symmesiums. 

2} Ferums. 

Gd} THelecues. 

2} Zounrttablc, 

Dessibie roles croup participants assume, 

a) Initietin: an activity (sucrestine new ideas, etc.). 

2} Seekinc information (askine questions for in- 
Formation}. 

e} Giving information (proridin= facts or other 
information}. 

&} Givins opinion (expressine 2 belief). 

2} Sumsrizine (restatine or concluding previous 
idess}. 

2} festinms (applyine the situetion te life conditions). 

Fositioen reles which maintain and improve = meeting. 

&) imeourssine (permissive atmosphere, inviting 
discussion). 

B) Gatekeepine (civine all 2 chance to participate). 

e) rae croup feelings (summarizing group 
feehi 


IV. 
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d) Compromising (cooperating so that objective 
may be reached). 
e) Harmonizing (making the group feel congenial). 
f) Concensus taking (testing croup feeling). 
g) Following (being interested in the presentation 
of others). 
5« Position roles which degrade a meeting. 
a) Being aggressive (trying to degrade the status 
of others). 
b) Blocking - opposing (unreasonably). 
ec) Recognition seeking (drawing attention to oneself). 
d) Being a playboy (making a conscious display of 
non-involvement, as whispering, reading a paper, 
horseplay, etc.). 
e) Dominating (asserting authority, giving directions, 
interrupting others). 
f) Special-interest pleading (cloaking a personal 
. prejudice by speaking for "the small farmer," 
"the housewife," etc.). 


Developing personal habits and traits. 


Social graces, personal groominz, zrammar usage, integrity, 
and other personal traits are highly important in the develop- 
ment of a desirable imaze. The FFA provides an ideal situation 
for the development of many of these qualities. It is recom- 
mended that the adviser and members give emphasis to personal 
development through example. These are not abilities that can 
be mastered within the classroom. Rather, the members mst be 
able to practice desirable personal traits in connection with 
FFA activities. 


A. ‘ays in which personal traits are revealed in adult life. 
1, Personal appearance. 
2. Personality exhibited. 
3. Manners used. 
4, Type and method of conversing. 
5. Willingness to participate and carry one's share 
of the load. 
3. Some personal traits for development. 
1. Personal appearance. 
a) Appropriate dress for the situation. 
b) Clean, well-pressed clothes. 
c) Correct posture. 
ae Grooming. 
a) Personal cleanliness. 
b) Hair neatly arranged. 
c) Neat clothes, including shoes and accessories. 
3. Social graces, 
a) Table manners, 
b) Courtesies with ladies. 
c) Attitudes. 
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4, Work habits. 
2) Punctuality. 
b) Imtiative. 
c) Relisbility. 
5. Oral commrication,. 
a) Grammar. 
b) Ability to converse easily. 
ce) Refrainins from volzerity, torsizm, 2m 
ond talk,” 
4, Pers onality. 
a) Friendliness, warmth, 
b) Sincerity. 
c) Helpfolmess. 
7. Integrity. 
2) Honesty. 
b) Relishili 
ce) Morality. 


Committee work. 


Due to the failure of many comitiess to fonmriim sere 
am the desirability of 2 zom! commitie= wore, ims ariiwigy is 
presented separately from the arse of “orrm@iged crows” sifich 
is outlined earlier in this nmi. PA Chepiers make rorsirerm) 
use of committees work which is excellent mrsversiion Tor st 
tive committse participation in ister Gt, Mis is wi mm 
item for classroom teathinc. Rether, committee aork mresirss 
shonld be 2 part of the operational presstore of the orem 
tion. New members will decom= arondinted woth the orersmre 
as they work with committe 


A. How the FFA uses ctommittess. 

1. Use of stamdine comittess to promide Isa=rstip 
in major prosram 2rszs. 

2. Use stamiins commitiess to nrowide Jes=rsit> for 
major chapter arctivitiss. 

3. Use shori~term committess to arcomplish major or 
minor job assizmments of 2 short durztinon, 

3. Some principles to be followed in makive cromiitisss 

fonction effectively: 

1. Select members wisely. 

2. Notify all members of their resnosim hoy. 

3. Secure acceptance from all comities rember, 

4%, Define coals anf sperific responsiti tities, 

5. Recognize individual =ffort. 

&. Sncovrage written reports, 

7. Have reports snbmitied to parent oreeizeiim 
with appropriate artion, 

8, Recognize the contribmotion of comiitisss at 
meetings of the parent orramizetion 

9. Discharce committess upon completion of ther work. 


(— =m Texr 


ae 


Fe Ss SS =~. Sie ss Fa ’o ommmias an 
Te Se. Sor” Sr ets i se Sears. 


Sai, SSS * Sea, rib 
Sr TES - Sex 


AT SRE TCS 
S507 TPS LSE, “FECL SOS, SESLT SRE, sar 


S GELS... SES SHS, we SONOS SUS, 
SRLS, ISR ESSE, SSS, Con SS. =e, 


+ arate mie 3s DSS Ear Ses, ESS, Se 

aS Sane TS Da SoS SS SS Str SSE eee 
Te Ther Soa” STS, Sr = een ee EEE eS 
St “aXe Sverre 3 Se seer Sree Sr rer ee Se 
EES oo SSF ame Sess, ne ree SS Se SE SS aI 
Se 2r Se SUSSS TESSS Time WoT sac. Sale Soe as 


sre DEA Sooo |, Sr Te ee Sane US Sees cee ee x 
eS Snes a SE ers See SS ee Ss SS 
Sor = StS ashe oF wie, See Pos ee Se Se 
mate SS TCU, SSeS DSSS es a er 
Seer DS Ste Sse ee SE ees ie Sor teen 
Mer SSE rss Se ser Shr re oes, i TS" ee es TSB 
Snitmesrc Fos activin smemies,, psSve cor Soins, Se 
“SIs STS SoS Sopp tS Ss Se SS, SSS SS 
“SSS KS, TSO, Set Ss So SS es Se se, ES 
se rok I 3S 2 Ge ar Se ee SS ae Se Soros,” 
wise “ Te 7 OE. 


5; TPWaEPeD (TE HRS LTA He, WwEE REE 
—= ope TPE SRS 
a EE pia 


er a a aaa es 5 ees. Ss “SRR PE EOI LENT ASG RECHVEDR EERIE: 
ee = ——> — s 


T= GT 
em TONS 


VOU 


_ Irene Liebig, Litton Senior High School : 
_- Marjorie Savage, Ed. D., University of Diinnis 


Miss Z locks at her calendar and discovers that the unit im Catld 
Care is scheduled to begin in three weeks. Her deap sigh revels 2 lack 
ef self-confidence with respect to the goals she can help puplis aiizin 
iiss X feels that mayte she needs a vitamin pill to conte’ sorime ferme. 
sue vaguely remembers a principle jearned in one of hear comses wih 
had reference to the value of accepting a child's feslines end bdo 
the child express these feelings constructively. At the oresesi tie, 
she realizes eh er orn Fenlanee St snseciy, oe a 
ore Septees At cacizenis cosines: 


Ga sacha meetings die beard sone eadediees eancnee Gece as 
values derived from a pisy school. Miss X reviews her notes trom this 
panel with a hit of skepticism. First of 213, 2 play school aniziis 
responsibility for young children assumed by the high sthorl simfients im 
her second end third year classes. Some of her sinfsnts tere teen wezy 
izresponsible in past sitwations. Did she dere to assume tiet cach girl 
could be responsible for her own job in the total mrosram of Disy Simo, 
activities? After ali, the cakes which did not tm ort wll were sil 
consumed by the amtsur cooks. A good job of pressing comreciel som of 
the sins in these skirts worn in the recent sigle show. Srtb the reactions 
would be an entirely different matter if a child were bort of received 
improper guidance in the play school. ; 


Teen-agers seem to need so much supervision that iiss X wontiers hoy 
ee From ail that hes been s2i4 about tie 
importance of generalizations, Hiss X is puzzled as io how 2 teather or 
eg ee ee Rese 208 ee 
situation. . 

Wil it be wise for Hiss X to take some vitamins for sprime fever and 
try her first play school or skip the idea aliogether? To read subject 
matter cut of a text with occasional case situations and movies would be 
so much easier! 


Miss X decides to consider the possibility of a qlay schol to provide 
activities for her chiid care units. ee ee 


about getting along with otkers, ee ee ee 
discussion alone!* 


-2- 


SYTisaT REASHS Wik AAV: A PLAY SOW0GL 


Ts order to explain ihe necds involved im directing 2 play group, it 
is necessary to ilimirste end thms define ihe purpose of play school. Ft 
is possibiie then tp take ome teacher, Miss ZX, emi sce Imw che copes with 
typical protilems. ‘thin ker scove, musi be umicrstanding of the high 
ee ee 
with their om eutionei cevelcomeni. So reverdiime ere these real 
experiamtes to students that tie play school, ome tried, is accepted as 
@ must, no matter bey mech edditienmel surk is involved. 


Whet one sees ant dees impresses more them what ome keers. When 
Biliy cverturms his juice that first morming at play school, the teacher 
shows thet she is reciiy atts te practice what she tells stmients. Susan 
beliewes thet secine her tish school teather, Hiss Suiith, im action in 
the play sckeol is adecucie procft that she reelly cecepis the feelings of 
chi dren. 


Susan has little diffienity respauiime te the protiem stich appears 
on the weekly evainuetion shect. Im fact, she enjoys 2 test for 2 change. 
Balty. @ three-yesr aid, covertarms his glass of fruit juice amd the juice 
tamis on the tehis at Jame’s piace maxt to him. Pilly dbes mamage to 
catch the cun tefore it reaches the floor. Select the statement or 
Stztements which you feel would te most suitable for the teacher to use. 


& Have Billy remain in his chair wile you clean uw the jrice. 

B&B Tell Helly he shcuic te more careful. Imre the faci that he 

caught the cuz. 

Ce Give kiz 2 tuei to help clean the table as Jane is asing his 

paper mzpkin to clean the spilled juice 

a. fell kin tint nice children keep still while they are drinking 
juice. 

e. Say to his, "Jou reached for the cup quickly. Tiat‘'s fine. 

Topsiher we con wipe up the spilled juice in mo time.” 


oe Soe ey ae ee eae ee eS ce Sines 
certzin 


Another exeampie of the valine of real experience cecurred. The 
enxitemett over an eartiecrm which ome child fom at school could keve 
resulted im @ querre? became several children who were mear claimed the 
worm  Cless discussion was directed toyard weys in which this incident 
could Ewe been bandied. 
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One spring morning a group of five children who were  igging become 
quite interested in the worms they are finding. At one place where they 
all appear to be digging, an unusually large worm comes to the surface. 
All the children are fascinated with the size of the worm. Each one 
wishes to take the worm home with him. Select the statement or statements 
which you feel would be most suitable for the teacher to use. 


a. Explain to the children that around the stump is the worm's home 
where he lives. Therefore, it is best to let the worm stay there. 

b. Scold the children for spending time digging in the dirt. 

c. Use their interest in worms the next day at story time. 

d. Destroy the worm in the presence of the children. 

e. Provide opportunities for the children-to discover and to observes 
insects of different kinds. 

f. Require the children to transfer to another type of ache since 
they disagree about the ownership of the worn. 


& teacher's action will establish within the child an evaluation of 
his own seeing and believing. If the teacher contends that the worm should 
be allowed to live, she will influence the children more positively than 
if she were to scold then. 


Susan had read that the attention span of children is short. Opportunity 
is provided at play school for Susan to recognize that activities such as 
clay amd marbled sand are well-liked and result in hol<ing the attention of 
the children much longer than some other activities. Cne day Susan 
notices that the children are enjoying marbled sand for twenty minutes; 
another tine, clay is enjoyed for twenty~five minutes. 


The grocery store idea provides another activity which helps Susan 
understand how happy children can be in their shifting play groups for some 
time. She is surprised that empty cartons, boxes, and paper sacks from 
home can provide the materials for a grocery store. 


Susan finds that she has fu and learns a great deal from observing 
the grocery store activity. As a result of her observations on three 
different days, she gives the grocery store a high rating on most of the 
items in the following check list: 


The activity allews the children to have freedom of movement and 
expression and is not definitely restricted to one type of movement. 
° Excelient__Average —s Needs Improvement____ Comments 


Activity provides opportunity for the child to broaden his environment. 
z with a variety of things about hin. 
Excellent _ Average __—s Needs Improvement__— Comments 


The activity is one which bears repetition. 
Excellent _—s Average Needs Improvement___— Comments 


Opportunity is given to verbally express and convey his ideas and 
experiences to others. 
Excelient Averages Needs Inprovement __ Comments 
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Activity provides opportunity for the child to express needs and 
feelings. 


Excellent __ Average __—s_—s Needs improvenent__ Comments 


The activity provides for spontaneity on tne part of the 
individuals in the group. 


Excellent __ Average ss Heeds Improvezent_—s_§«-s Comments 


The content of the activity is familiar in the everyday life of the 
pre-school child. 


Excellent ss Average —s_—sNeeds Improvement___—- Cosments 
Eye-opener for Parents 


The entire homemaking program gains respect as a result of play school. 
One nother said she never realized that home economics was much more than 
ccoking and sewing. Another parent, as 2 result of visiting the exhibit 
of toys at school, was stimulated to make some of the some equipment for 
her children at home. Some teachers have found time spent on informel 
publicity is a way of interrreting the breadth of the progran to ths 
comunity. Informal cues to interest adult classes can stem from parents* 
contacts in play school. Wiss X found that a frequent remark from parents 
was that their children seemed to enjoy eating a hearty lunch after 
attending play school. From the group meeting and informal conversation 
over coffee, she recognized that the child's apretite at the age of three 
and three and one-half was a real problem to parents in the group. ‘hat 
an excellent opportunity to schedule the film which has been widely 
accepted by educators, "Food as Children See It," (General Mills Company}. 
Miss X already has the interest and basis for discussion at an early 
meeting of her adult class in the fali. 


Adolescent Interests 


As homemaking teachers, we recognize that the child development 
unit will fall short of the needs it can meet if advantage is not taken 
of the adolescents' interest in children. 


After an analysis of adolescent characteristics, the Nevada Course 
of Study concludes that a major objective for the young adolescent in 
junior high is increasing ability to undertake responsibility for baby 
Sitting tasks. For the older adolescents, who feal that they ere close 
to marriage and a home, a major objective to be emphasized is that of 
performing effectively with young children. In the process of play 
schools, both ages of adolescents inevitably learn to better understand 
themselves -through their growth in understanding young children. 


Adolescent Needs 


Adolescents are groping to understand themselves, their om feelings 
and aspirations. The adolescent has certain needs which will be ixpor- 
tant for a teacher to recognize in every phase of her progran. Much of 
the adolescent's striving occurs because she is interested in satisfying 
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these needs. The enviroment of the school can provide for each of the 
folowing needs of the adolescents: 


a. The need for security. 

be The need to love and be loved, 

ce The need for companio 

a. The need for ego satisfaction, that is, for a sense of worth 
through accomplishnent and through the regard of others. 

@e The need for variety. 


Under adverse or insensitive conditions, an adolescent can be Geterred 
beeause of lack of understanding. 


Concerning the need for security, the enviroment ef the school may he 

too difficuit for the adolescent because scholastic requirements are beyond 

her ability, the teacher is sarcastic, and discipline is too strict and in- 
consistent. With respect to the need for love and companionship, the 
school environment may picture unfriendly teachers and very formal class- 
rocm Situations. This type of environment in a piay school situation 
would inhibit learning of young children as weil as adclescents. The 
need for ego satisfaction could not be met in the school if the work is 
tao difficult, leadership positions are given to only a few, and the 
gz-ading system forbids success te some. As for the necd for.varicty, a 
classrvon enviroment in which we find eee t.aching and =: centary 
activities seen to discourage learning. | 


ot & on Yor g Children 


nivecne the spot light on young ‘children is one of tke most practi- 
cal, profitable and stimulating ways to help adolescents meet their need 
of understanding henan relationships. Yet it is very importent that an 
interesting and satisfactory experience be provided which is geared toward 
meeting the needs of young children. 


Needs of Pre-school Child 
This paper will not attemt to folly list all the possible needs of 
the pre-school child. The pertinent ones are listed. For a flier ref- 


erence, consult the small book Understanding the Young Chiid by James 
Hymes. (It should be in your library). 


Some needs of the pre-school child which may be satisfied through < 
play school are as follows: 


To develop a feeling of belonging 


fo develop habits of eating, resting, dressing, and toilet habits 
which represent a sound foundation for further growth 


*fo use his imagination and express his ideas, needs, and feelings 
through use of materials 


yi 
re 
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#To bezin to solve his own problems and to think independently 
#To learn to share 


To learn to do what is important for group welfare 


Values Derived Fron Play 


Pupils must be helped to realize that play is the media through 
which the child achieves physical, mental, social and emotional development. 
Dr. Ernest Groves has stated that "children do not play because they are 
young; they are young, so they can play." Charlotte Garrison once said 
that the child begins his study and mastering of objects around him when 
very young. The value of these early childhood experiences depend largely 
upon the wisdom of adults in providing him with materials which stimulate 
desirable habits of thought, feeling and action. 


Play is a time for experimenting, attempting to reproduce a world he 
can control and conquers To the child, play is a serious business. The 
child gains much through play. Play provides: 


sDevelopment of muscular co-ordination 

sOQpoortunity for self-expression 

#Ability to solve problems 

Habits of caring for naterials, for neatness and orderliness 


“Habits for developing social adjustment, leadership, co-operation, 
self-control, consideration of others, self-reliance, resourcefule 
ness and independence 


xOpportunity for corredt concept of things. 


Toys are the tools of play. Just as adults need the correct tools and 
naterials, the child needs appropriate play materials for productive play. 


BASES FOR SUCCESS 


Before trying to sell a play school to others, some teachers learn 
the hard way that they must really believe in it themselves. This is a 
simple idea, tut it is important before expecting others to identify with 
the project and to be enthusiastic! Most teachers enjoy the lift given 
to high school teaching when they include spring units in child care, 
centering around the play school. The teen-ager perks up, and there is 
no time for spring fever when true-to-life experiences with children 
give meaning to and reinforce what is presented through reading and 
discussion. 


ee 
Personal Attitudes. 


3 A teacher's attitude toward’ children influences the success she can 

; 4 hope to achieve in the play school. The degree of svccess or satisfac- 
| ; tion the teacher has derived from her. owri-past experience with children 
will determine whether or not she has a genuine liking for them. 


As young children are quite sensitive to the attitudes of people 
around them, it will not only be important that the teacher have a genuine 
liking for children, but that the students have wholesome attitudes also, 
At an early date, the teacher should determine: how the high school students 

— - feel about young children. In order to obtain valuable -information con-. 
- cerning the attitudes of students, the test, "Bringing Up Children: An 
4 Inventory of Attitudes," by Remmers and Stedman is quite pertinent. _ 


Varieties in Past Experience 


Although past experience in -working with: children will vary for indi- 
viduals, some teachers are able to utilize knowledge derived from such 
experience in planning a play-school. The high school teacher may ‘have 

“had, pleasant.experiences with children in college nursery schools, church 
—— narseries and/or-summer camps, Married teachers can profit from. experiences -. 
Spree eee ree a ae ee 


Informatica Concerning Students: — 


Some-information concerning a group of students enables: the- teachers — 
” ¢o-plan-morg—intelligently the nursery school schedule and provides oppo.~ 
tunity for the teenager to have some degree of success in working with — 
small..children....Furthermore, the teacher can-feel more.secure as she 
“recognizes or takes into.account the assets of her students. A numbero? 
items-on.a-personal-data.gheet would be available as'a result of the 
“teacher's: having worked with students in other aspects of homemaking. 
However,..a summary and tabulation-of information concerning the total 
Seep eh Dee tho. haat have an overwald picture of = the i dd 


ra 
- 


he ages: Miss X- decides “40 take a look at the past experiencs 
of her: Students with respect té pre-school children. Students will vary 
in terms of -their-past experience with young children. Different oppor- 
— = have been available tn. individuals. 


Perséna Date hast ‘ a 


From examining e fo personal data sheets, Migs X finds that being 
. ble. to-hold.the attention of children with interesting stories and musical 
activities has been a part of the past experience of several of her studenta. 
Often -students-have-regular jobs in commmity baby-sitting; these girls 
seem to have received a variety of experiences, while other students reveal 
that they have-had only limited experience with young children for short 
periods—of times. 


~ 
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An exaupie of the personal data sheet she used with her students is 
es follows: 
Personal Data Sheet 
Row many sisters?__—s Their ages? 
Row many trothers?_ Their ages? 
Are there additional yomg children living in your hone? 
What age chiidren are they? 
are Gere young neighhur children? 
To yor have nieces end 2? . 
Do you earm ary noney by balg-sitting? 
Have you tacg&t a beginners' Sunday School class? 
Eave you cared for children while the parents were away? 
Do you like te play with children? 
Have you bathed and dressed children? 
Have you directed play activity for children? 
If se, what wes the type of activity? 
Tid you ever teach finger plays te children? 
Rid you ever read a story to a pre-school child? 
State the greatest problem you have had in dealing with children? 

AS a result of summarizing the information from the personal data 
sheets, the teacher finds particuler assets revealed for different students, 
in cases where specific protilems and limitetions seen evident concerning 
other Staiexts, Miss X detices te utilise these results te aes in 
early ularring. 

Gmtess some data she at reveals kh & high}y personal problew, a student 
commitiee can he given an assigmment to summarise information from this 


sheet. Yhen, both teachers and students have cormem infornation with 
ghiieh tomwork. —~ 


ee TRE re 
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Good ¥ental Health 


According to Redl and Wattenberg, a person who has mental health is 
well-adjusted, mature, and noxmal. They further state that complete ad- 
justment is very rare; perfect adjustment is unknewne Most people seem 
to fall in between the two extremes, Yet, it is wise for a teacher to be 
aware of the conditions which foster good mental health. 


Miss X is interested in trying to meet both the needs of young 
children end adolescents in the play schocl expexiencee If she and the 
high school students have learned to achieve reasenably good mental health 
in their day-to-day relationsnips with others, they will have more likeli- 
hood of succeeding with the children. Then, Miss ¥ an. her students will 
be more able to give attention to the needs of the children rather than 
to concentrate upon their own unmet: needs$ | 


Recent Course Work 


Miss X realizes that the recent stmmer workshop which she attended 
at one of the state universities gives her a basis for feeling secure. 
Knowledge derived from her undergraduate courses in Child Development, 
plus a workshop on the graduate level, better enables Miss X to under- 
stand and explain to her high school students ways of dealing with 
behavior situationse 


Access to Available Materials 


Resuurce materials can greatly enrich the thinking of a teacher who 
wants to succeed in the piay school ventureo In the following references, 
suggestions can te derived. Some of these recent materials which Miss X 
asks for her library before attempting to plan with her students are as 
follows: 


Books 
Landreth, Katherine, Education of the Young Child, New York, John Witey 


& Sons, Ince, 1919. 
Read, Xatherine, The Nursery School, Philadelphia, W. B. Saunders Coes 


1955¢ 
Pamphlets 
Baruch, Dorothy, How to Discipline Your Children. 
Source: Public Affairs Pamphlets ; 
22 East 30th Street o 
New York 16, New York 
Price 25¢ 
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= Sureau of Maternal and Child Health, New York State Deserinans of Hsclih, 
z= The Pre-School Years, 3957. 
Source: Heaith Education Serwine 


Colina, Tessa, Finger Plays and Bow tp The Them. 
Source: Sats 
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Source: University oF Diinnis 
College of oe 
Extension Service 


Urbana, Dilincis 
One copy of each bulletin free tp toatiers 


Grossman, J. 5. and Leshan, Ee Jey How Ciiidren Fixzveestor Yim snd 


Source: Science Research Associztes 
57 West Grand Avermue 


Jackson, Janet, Finger ows i= tor Little Folks. . 
Source: CGhurch School 
 Eigin, iiimis : 


Source; American Toy institute 
200 Fifth Avenne 
New York 10, New York 
Free in quantity Aas 


Michigan Inter Departnantal Steff on Thiliren ani Bout, 
Sources Gerbsrs Products Company - SS 


Freemont, Michigan 


National Safety Comcil, You're in ana DUT Se 
eS an Gage ant ety Toms 


4 Langdon, Grace,: How to Choose Toys and Ghiliiren Teed Tess 
Safety Educational Data 


Play Schools Association, int., Hos to Mike = Flay School Work. 
Source: Play School Assotisation, Ince 
9 West S7th Street 
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Preverrtion Better Than Cure 
Some points that heave been suggested from experiensed ttheathess ime 
been enumerated. From pecpie who have hed seosessid, axperiamcss, ae 
mney secure the following pointers which beip ie araid tzouiles 


*Provide a converiently nlaced listing of mazes cf the enilidren wiih 
addresses and telephone maibers. 


#Check constantiy on mothers’ whereabouts in case cf an aero. =O 
to encourage 2 mother to tell you 32 she experts to be aney fron 

home while the chiid is at schoo, Aliso sseure informiion 2s ip 
where the mother can be reached. 

*Have an awareness of daily absentecisn. 

#Sncourage parents to telephone of the chiid's abseame witih ressms. 


#Have suggestions for the children’s needs at nliey show. 


#Emphasize the value of treating in the strictest of confidence 
children's personal information at school. or revesied im their 
behavior, ~ 


«Give parents some help with respect to marking and idestiticsioo af 
childven's clothing. in one play school, the shoes m=re so much 
elise in shape and color that one chiid wore ancther child's shoes 
home. Another incident was quite vivid when ome little boy sarsarnd 
all the way home because he lost his cap. 


#*#Leave out of sight those pisy materials which will mot be used mil 
@ later time. in cme play school, the frees play period simost 
became 2 free-for-all confusion beranse there was so murh to din. 


Provide labeled temporary storage for each child's cloihizn. 


Emphasize to the parents that children must not come to miley sail 
with calds, fevers, or disease symptoms. 


#Secure knonmledge of school liability in case of accitiens or inney 


#Plan to altermate play school sessions with class mesbinmgs so that 

pleesure gained by the children. 

Gther problems will arise which will have to be cleared acemidre 
to the individual situation. Ho one answer corers ali grestims, Te 
individual probiems must be met as they occur. 


-ih,. 
SUGGESTESS FUR OFERATING A PLAY SOHO, 
Time Period 


The time period usually lasts three to six weeks. Many teachers have 
more sctisfactory results if children came two or three days 2 week. The 
renzining days, a ae ee a 


Bases for Selection ef Gioilér-e; 


ges three to five years—It is best mot-to have too wide an age 
Tange amee tte group cf children, Some teachers find the oroblems con- 
nected with 2 nisy scheoi tee diffierlt im tem:s of supervision when 
ceitidren as youre 2s tro and eme-balf yeors are imcluded in the crow. 


Nonber of children—liniting the maber of children > a grow of 
net more imam ten or twelve is reccumented for the avwerage-sized ! 
scanol class. Most room arrangements amd physical facilities in the 


Toilet habits establiehed—a mmber of toilet accidents my oceur 
in the early cys of clay school. the teaches. Roeser; dheld £154 cok 
plied (lcs aia re ferypre inn penapel fect pe genom aaaity 
before she exrolis him as a memter of the grow. 


Tivision between sexes—in aporeximitely equal munber of boys and 
girts is the goal cf teachers setting uw a play grom. This division 
mixes I& possitiie to sec whether or not play interests and abilities 
ciffer betseen chiltren of the coposite sex. 


Source of children—the plan for securing children will need to be 
carefuily wurked oct mith the administration ani explained to stuients. 
Gites arrangements may be quite simile ani satisfactcry. Each pusii 
a ee ee oe 


policy recammended by the schocl, Miss X will med to have it defined 
anc clearly undersiced. Serious cocsequences could result for 2 teacher 
if Efgk eckool girls have this responsibility. 
Prysical Safety 

Pestection of the children is of cimost importance. It would te 
ee 


experience, Tis unit wocic orchably be tacent by the health or 
poysicel edercstion teacher. 
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Some of the foblowing suggestions are adapted from the brlletin 
Care of a Pre-School Child published by the National Safety Council 


and are very important? 


#De not plan to take care of a child if you have a cold, or know 
that you have been exposed to.a contagious diseasee A teacher in 
charge of a play sckool should be resvonsibie for the high school 
students. and herself in the observance of the above rule. 


*Discourage planning of field trips for children attending play 


school. There is usually enough of interest which can be provided 
within the bounds of school itself. 


xControl danger spots “in and around play schoole The teacher and her 
students will need to determine the safe areas in which children my 
playe ; 


“Be sure that refrigerators are within your sight when little children 


are present. Ee definitely sure that the lock cannot be manipulated 
by childrene . : 


“Pay attention to the child when he is near a stove, hot water heater, 
electric cord, sewing machine, windows, or stairs, 


“Avoid any use of balloons at play school. Children have been known 
to suck a balioon down their wincpipe. 


xCheck sand in the sandbox and have it strained periodically for 
glass or other hazardous materials. 


xSee to it th2t horns, bubble blowers, etc., are strong Gnnuen to 
prevent the user's sucking parts of it into his throat. 


xCheck frequently to see that crayons and paint brushes are not 
being held in the mouth. In case of a fall, serious mouth or 


throat injuries could resuit, or = of the object might be. 
swallowed. 


*Be sure that blocks and toys are not within the passage areas of 
the room. 


Require the children to wear rubber-soled sneakers, if the floor 
covering of the room is such that wax is used or there is any danger 
of falling. 

#Have available short blunt-edged scissors if the activity of oo 
is to be provided. 


Have children help you pick up toys, such as blocks, after they have 
teen used. When toys are left on stairs, floors, or sidewalk, it 
is possible for others to stumtle over them 
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Be aware of the danger involved in a moving swing. The supervision 


of children in a swing plus these movir., in the direction of 2 


moving swing is a heavy responsibility requiring constant attention. 


wzCheck outside play equipment, such as boxes on which children my 
be clinbing. Pane eee ne re ne moenaee me Ree ee 
often slippery. : m 


#Sterilize ee ee 
used for blowing bubbles. 


*Know what first aid supplies are available and where they are located. 


sHave some knowledge as to how to treat a slight burn, scratch, or 


e 


presse remove pins, matches, ee and cleaning agents fron 
the child's reach. 


“inspect grounds daily for cose nails, and other haraful 
rusty netals. 


Restrict pushing and rough-and-tusble play, which is unmecessary. 


«Keep children away from strange dogs and cats. Do not allow 
. children to play in areas where there are wild squirrels. 


#Check al] the locks om doors. Be sure that it is not possinle for 
children to lock themselves in the bathroom cr any of the rooms 
where play school is being held. 


a a ee er 
not be left with the group. 


The bulletin, You're In Charge, a part of the Eational Safety Council 


packet, asks the question, “What safety reninders are most frequently 
needed by children?" See this bulletin for the answers. 


The Administrator and the School 


Encourage the superintendent to participate in making suggestions 


regarding policies of conducting a play echool. In addition to helning 
with a policy concerning physical safety, administrators in the local 
school need to understand the educational goais of a play school, 
needs, plans for space and equipment, method of selecting children, and 
the place of the play school in the total yearly program. 


Prior to a play school venture, let your superintendent help 
evaluate the policy regarding safety and react to these suggestions: 


@ Parents who wish to send their children should have their fanily 


physician sign a health record sheet pricr to attendance at 
piay school. 
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be Parents should sign a slip saying they do not hole the schoal 
or teachers liable in case of an accident. — 

ec. Services of the school murse should be made available for the 
informal inspection of the children each day. 


Discuss your plans fer dealing with parents with your adminisirs- 
tor. Follow his suggestions, because ne is accepted by the commmity as the 
aGrinistrator. Joreover, once he has approved your plans, he is respo:- 
sibie for supporting these pians in every way possible. 


_ Gonsider the saggestions of parents, Often a teacher finds 
‘visiting the home of each child extremely belpfol. However, in cther 
instances, the teacher may ask each parent to come fer a conference before 
a child is accepted as a mezber of the group. At the time of the confer 
ence, 2 personal information sheet is filied out. 


Nursery School Information Sheet 
Hane of Parents « é¢ os s+ te ee CR ORO es CoO wee 


Street Address oe ce ee Oe eee 0 wo otckeTme., cee eo oe 


Child's sisters and brothers 2. .c«ccce eos eevrnveeeses 


E Name of Child... oe 0e cee eo « eDate of birth... 2. 
Names and ageS. « ec eo eo ec we oresrs we ce ee sae e ees e ane e 


Does Mother work outside of heme? if so, during aiiich hours? . . 


eenoeevrsv#te@#*e#s8tfes9Qnnveseeesee#ste#*#ee8est8steegs#esrseeseeewerteaess & € 


INTRODUCING THE UNIT 
If the Family Living course includes a mit on Child Care, and if 
the Play School is a traditional part of the unit, the teachers needs to 
spend little time on an interest approach, The young teacher, or the 
] teacher who is contemplating the play school as vart of the Child Care 
i: trit for the first time, may be hesitant. However, if she recalls the 
a: fact she so well knozs that "adolescents are groping to understand then 
| : séives, their own feeling and aspirations," the child developuent mit 
e - would fall short of the needs it can mect if advantage is not taken of 
the adolescents! interest in children by means of a play school. 


Throwing the spot Light on young children is one of the most precti- 
FC: cal, profitable and stimulating ways to help adolescents mest their need 
. 4 of umlerstanding human relationships. 
z | Prelimrary Steps 
= "Bringing Up Children," form A, by Remmers and Stedmm, is helpful 
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to the teacher and interesting to the class members. After having com 
pleted the inventory, each pupil scores her own test and determines her 
cin percentile. This score which tells how she compares with others of 
her own sex and age arouses interest and serves as an incentive fcr 
= studye 


A bulletin board display of "Play-School. Activities" is ‘al that is 
needed to arouse interest in having a play school as part of the Child 
Care unit. 7 


Understanding the adolescents' interest in children, we recognize 
why high school students are impatient to set up the play school. The 
teacher knows the type and amount of study, understanding, and pupil 
preparation that must precede the play school period. Therefore, before 

ing a play school, the teacher must help students recognize the. 
need of a basic understanding of child guidance principles so that a 
happy experience may be provided for the children and a worthshile, 
edncational experience for the class. 


What Students Must Understand 

A trief outline of the requisites in setting up the play school my 
be an aid in helping the class members understand the need for careful 
planning, the anount of work that is involved, ‘and the need for an under~ 
standing of the child guidance principles, which means reading and study 
on their parte | 


As previously diecuseed: there are certain important matters to 
clear with the aloe such as? 


1. Available space 
2. Insurance in case of accident 


- @ 


3. Transportation of children 
lk. Securing certain basic equipment 


5. In eusryencies securing. cooperation of other teachers if necessary 
to release students from another class — 


6. Securing permission for a student to be excused from assemblies 
during the play school time 


Class members should. realize the need for committee work as well 
as assignments. The class will wundoubtedly have to be reminded that the 
first question they must answer when contacting the faculty and other 
studentsis"What are the objectives of a play school?" 


This brings in the matter of available books and pamphlets for the 
mite A suitable bibliography of books and pamphlets needs to be in 
readiness. The class needs to know where the material aa whether in the 
school library or the classroom. 


0] 9a 


Over-a.l Obj ectives 


From class study and discussion, pupil interest, and untt goals, the 
following over-all objectives for the play. school would evolves 


1, To better understand how growth and Jearning take iiss in 
young chatarens 


‘To achieve this objective the aes would realize that enothee 
objective would bes 


2. To provide a good environment for children in the play school. 


3e To help students realize why children behave as. they do, to 
learn to see things from a child's point of view, and thereby 
guide children more intelligently. 


fo attain these objectives requires study on the part of both the 
teacher and her students. -The point of view of. the authors is that both 
the teacher and her students can work together to determine some. of the 
principles of child guidance from films, filmstrips, and pamphlets. 


COMMON DENOMINATORS 


The material presented in this section deals with what is called a 
"norm" or averagee Some understanding of the characteristic reaetion of 
chiidren who will attend play school should be aS What can we 

- expect of children at certain ages? 


‘What, the Experts Say 


According to Franks', How. to Help Your child in School, "growth 
charts are general guides only; they are statements about averages, not 
about individuals." The common denominators, if used wisely, can be of 
value to parents and teachers of a play school. It is helpful to know 

’ that certain behaviors are characteristic of a particular stage of growth, 
If we know what to expect, we may plan the environment or set. the stage 
for children to exercise their growing powers, as wel] as.guide unde~ 
sirable behavior into constructive channels. At the same time, parents 
will become more willing to eee a certain range of behaviors on the 
part of the child, 


. Pre James Hymes speaks of the sequence in the. growth process in. this 

_ a - -wayt "A child must be a complete and utter capitalist when he is first 
developing a sense of property-~'Mine, mine, mine'--or there are no 
grounds toe nourish sharing at a later. stages » «" "Messing and dirt and 
goo and goosh when you are small are the basis for accepting cleanliness 
dater." Certain behaviors which are annoying are often necessary for him 
to really sie as he normaily should, 
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indivicuel Differences 


The fast that there are iudividual differences in the time at which 
each child arrives ot a particular stage in the growth sequence is most 
important. Embasis is being placed 2 the right which each child should 
ave to Live oat 2 particular stage. Although every child will go through 
eech of the stacses, the time for arriving at a particular "turning point” 
will very accerdinge to the rate and pattern of growth of individual chil- 
Gren, eee at Ae | ee eo ee ee ee 


The importance of the "Common Denominator" needs to be recognized; 
however, there needs to be develoged an understanding that each child is 
a usiqne individual whose cum individual characteristics must be respected 
and aided tewerd optimum develonnent. 


A lesical goal might be “to learn what can be expected of the 2-3 
ani four-year cid chiid.* Pupils cam be guided to work out various pro- 
eetores by wrieh the ace characteristics of the common denominator for 
each ege level is acerteined, 


Amer a discussion of films and filmstrips, and after studying bocks 
and wamkicts, individuals er committees should prepare written reports 
om the cheresteristics of each age level. These reports must be carefully 
resd and anelyzed Gy the teacher. 


se Filmstrics 

4m Important gemeraiization is that a mature behavior exists at any 
Stace of develeoment. Im orvter to arrive at this generalization, an 
essential requirement on the part of the Learner is some basic understanding 
of the meturity indicators. Through the use of a filmstrip available 
from MeGray-Sill text films, "Child Care and Guidance", which shows the 
growth process, the teacher enables students te get a clear view of the 
snecial lcarmizes which are typical for a given age and the order in which 
they cccurm., After the filmstrip is show, there is a review of the major - 
Brimcintes o* continuity of develcooment end growth sequence. The filmstrip 
is show: agsin to the class and at definite intervals the teacher stops 
the Mimstrip and cives opportunity for the class members to suggest 
probiens which may normally arise from a particular siege of development. 


&S this tine sixdents begin to think in terms of how they believe 
certein prohiens shonid be solwed om the basis of former situations. This 
eiscussion mar lead te some difference of opinion among students. Near 
the emi of the class pericd, the teacher lists problems on the board and 
Syrests availahie resource materials as a means of guidance in the so- 
iutien ef these proeblens. ee uae eee erences £08 -taver see: 
Sci.ss im ceveismenst of the unit. 


Zater Use Fiins 
The viewing of the films, “Ihe Terrible Twos and the Trusting Threes," 


and "The Frustrating Fours and the Fascinating Fives,"® will also help in 
umierstenting witat to expect from each age ieve].. 


oe ah ge Gute ote 
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Three-Year Old 


language--One of the child's achievements about this time is his 
ability to use language effectively and to be responsive to verbal guidance. 
Since maturity of the nerve centers which govern inhibition has taken 
place, the child does not get iost between opposite extremes as he formerly 
‘did and‘can make a Choice. Certain words like surprise, guess who, eic., 
are attractive to him. Many children respond well to whispering when 
there is a group pressure Situation. At this age, the child seems to be 
able to solve his problems more successfully than earlier. 


Routines~-Routines are enjoyed and fairly well acceptea by most three- 
year-old children. It is interesting to see the child at this age do 
mary things he does ‘not particularly like to do if he is given a reason, 
along with the fun of participating in a game and some adult help. Patience 
is needed in helping the child develop independence as he participates in 
certain routines, such as d.essing himself, Since the.child has. advanced 
so much in langnage development ; he frequently has difficulty combining 
‘dressing ahd talking.‘ Therefore, he may wish to Pavse and finish his 
story before he completes an activity. 


In regard to toilet habits, the three-year-old oe has daytime 
Naccidents." Usually he makes known his desire to go te. the bathroom by 
action or ‘Speech. The three~year-old can wash and ‘dry his hands without 
help. In dreSsing himself, he can usually assume some responsibility. 


s aaa Aaa sant theta rie 
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Schedules~-In adapting to the schedule at play school, the child 
seldom experiences diificulty in making transitions from one activity to 
another, provided the one guiding him does not pressure him and warn 


him of the need Zor changing activity. A schedule needs to be flexible 
for a child of this age. 7 sys Bae ee 


Actdvities--The child at this age needs some time for "free" play 
when he can exercise some choice in terms of what he would like to do. 
In activities, such as drawing with crayon, building with blocks, dressing 
aolls, looking at pictures, and working a peg board, the child tends to 
keep himself occupied without too much:supervision on the part of the 


adult... Of course, the stage must be set to stimulate bead interest of 
children in these kinds of activities. 
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Children at this age like to take part in- group ‘activities, aah ‘as 
simple games and music. They like acting out or "let's pretend" activities. 


Sociability--By this time,.the child seems to be oe at a 
friendly and sharing "we" stage. 


Although sharing or taking tarns may be difficult for some 5 cuties 
it is accepted by most children of this age when «ey have had adequate 
past experiences. At this age, one sees.a glimpse of cooperative play. 


Yet. many children engage in and enjoy parallel plays which is often quite 
helpful when tensions seem to be evident. 


rw 
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Three and One-Haif—Growing Pains 


The parent and teacher of slay schon] begin to sey pontige i> 
the delightful stagce of equidjhrium with was present ai tives year. 
The degree of dis-equilitrium manifeste? by indiwidiml chiiiren zit this 
time will vary. 


Language--Children may begin to stutter when mo previnus sigs of 
stuttering have been evident. 


Routihes--if parents and teachers understand thet Sussrarity and 
inceordination characterize the child at this perind, they cam mmiztsiend 
the value of patience and can more wisely Enid Tomine. 


Schedule and Activity—-The children at Dlay schoo] often tespord 
better to a planned activity, such as step Subhling or marbled sant, Sp 
start the early morning play tims. Outside active mitr may mets ca 
ful. supervision as motor in-coordination may be svitert., The Shiid mag 
Show a tendency to stumbie, Tali, or fear hips. 


Sociability--The child who may te mesriain ant secre dors Ss 
period, may discriminate against other tiildren ant cise ames Soe 
mands. Sometimes he resorts to hitting and pustOre and displays axirenes 
of behavior. 


Four-Year Oia 


Language--At this time, the child tecoms wery curions abou Ws 
environment and frequently asxs “ei” and “how". He responds well =p 
verbal direction. Sometimes, as he boldly uses Janeuare. ie May wsh 
to exclude certain children from the grou. Giitte is metessaty Tor 
the talkative, lively four-year-old sho may engage Im tating, Dames, 
and have difficulty distinguishing betesen Tact and ey 


Routines--The four-year-old engaves in rouidres wore smmpsniy Siem 
he did at the age of three. A certain oni-ti—tomis beter mg sor 
in connection with toileting. Therefore, ett guider 3s mestad in 
comnection with this part of the rouiins. At this sc2 Stare sce te 

"accidents". Most children are ails to 2 t> the incivemm fine 
and without help. 


The child of four years has athieved more Iindepertiems in Dressig 
himself. In certain instances, he my meet help with outiosr clinic, 
Close-fittin_ clotiss <na shoe Intes. 


Schedule-—The child nesds mors carefiy pianmed ariiatiizs. He 
shows improvement as he engages in group atiindiy. Te smviiie shoud 
still provide for alternating periods of ariive and quiet pisy bers 
he has a high motor drive now. 
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Tndivicual Differences 


informing students of the fact that children my mot only & fron 
different kinds of backgrounds, but also have arrived at Gifferent puimis 
in achieving various @ .yrees of learning may =setie them ‘to acak mre in 
teiligentiy with the chiidren. One child, who comes Prom 2 cenporeiizc 
family, may feel very secure and have experienced the fesling of comer 
ship. Sherefore, when he comes to play school, this pertiodlear chile 
may have little difficulty participating in the business of serine, 
taking turns, or giving ue te another child, Whereas, 2 child sito bes 
‘ been reared in an atmosphere of complete freedom may not terme ay sectors 
‘of social valuss, such as sharing. SS 
that he behaves the way he does. 


Emotional Climate 


Finally, dn -gtisence of aig eclentitis Sermnintiee. the petncddins 
eRe on ae Se Bens Zemes ters ero Shoes mbsen we name fom ear ena 


bs This 


Plan for opportunities for children 
te feel that they belcng to the 
group. Zach skouid have a chante , - 

to be a ledder in the band if he os — Pad. ¢ 7 
wishes. * ie ; ae 


Leok at the chiid's life as a whole 
imdesirabie 


te find the reason for. 
See 


Help the ‘child feel that he can do 
some things well.” 


Let the child know that you like 
him, even though you dislike what ~. 
he is doings ; 


Let children have a chance to ex- 
periment and enjcy the process as 
they engage in creative activity. 


Permit the chiid some freedom of 
choice in joining a group activity 
as long as he does net disturb the 
larger group. 


| Work on the symptoms and fail te 


~ 
~- 


’ Have hin develop a mepsiivs picture 


of himself. 


Say "I don't like you 4f yun tite 
other chiidren.” 


De Tris 


posethie for the child to exercise 


Use the positive 
are used at tie tenia." 


Erefores desired action ty physical 
presence ant direction, SeZe, ¥en 
thous tie teacher gizht say, w= 
Gake It cesy going dom th steps, 
ems st = time--her oresence end 
the remimier my te nected, 


Forester wwiesiratis sstivity by 
mime fhe desiratie behavicr <ttrar- 
tive. The teacher seys to the toys 
approaching aad preperims to turst 
the cakes of sand, “He;te you would 
Bike to be the guests axi com: to 
Jamie's tirthtey verty.* 


Not Tris 
Ine=distely bein the child er shaw 
@ distrust im the child's ability 
%o ase the eqmimmnt. 


isk him, "Hould you Like te clean 
upe* which my result in 2 *no.* 


(eybe there had beem too mich aniet 
activity and this wes needed). 
Invite resemimemt by the quality of 
@ dictaterial tome im civing 2 
COMME. 

Give a foresfal eamend which mey 
invite nezetivisa. 


Furnish comlete freedom by absence 
af Limits. 


Say immdictely, Don't do that." 


Sey, “Hom"t use cuszies om the floor,* 
and encaursee megativism 


Se 


re 


Suggest to” children. ‘desiratie. social 
techniques to -uSe, ee, The child 
seems to want to join the group but 
needs nag de in making a constructive 
approach. : 


Channel the child's energy and 
interest.. "Here's sdmething you 
might like to do." 

Differentiate between "indoor" and 
“outdoor® voices by setting an 
example. 


Help children want to.learn-nevw. 


things because the process of learn- . 


ing is fun and interesting. Hew 
textures -in foods can be exciting, 
@ege, the finger foods at juice tine 
are crisp and easy to handle. 


Let child approach a new activity 


through watching, feeling sane secur- : 
ity and wishing to participate before 


he tries it, e.g-, children often 

like to observe the finger paint or 

“' Clay being made -befere they have 
opportunity to-use it. The first 
approach to paint at least for 
awhile may be with just a poke with 
one little finger. 


Be willing to observe children and 
let them proceed in their own way 
as long as they are playing safely. 


Try to see things from the child's 


Treat the persmality of little 
children with the same respect that 
would be given an adult, 


ciate aca 
be a happy child. . 


Not only accept a child's feelings, 
but also heitp him express them so 
the desirable feelings can take the 
place of negative ones. 


«3 


lot This 
AYiow ‘childten to fail to be in- 


cluded and accepted by others. 


Punish him for inability to wait 
his turn. 


Threaten the child by ridiowe, 
sarcasm or shame. 


Use rewards like stars to bribe 
them into better. eating habits. 


Have child feel he must | Amodiately 
yarticipate. © 


Hover over the children; interferes 
try to do sonéthing when heip is 


- not really needed. 


Expect children to act as miniature 
adults. 


Shame or ridicule a eens 
prescribed behavior. 


Provide one activity at a time only. 


Fail to provide opportunity for hin 


to express negative feelings in a 
constructive way. 


Do This 


Set the stage for constructive play, 
so that participation is possible 
and attractive for children. 


Respect and appreciate differerzes 
in performance among individual 
children. 


Give child sa aaa for re- 
sponsibility. ; 


Be willing to make adjustments in 
the schedule to meet inmediaie 
interests. 


Direct child toward another 
activity if he is upsetting the group. 


Enter situation where quarrel is 
brewing and help children to settle 
difficulties themselves. 


Remember your promise that the chiid 
who needs a scarce item will have 2 
turn, see’ to it that he does have a 
turn very soon. 


Attempt t show without punishing or 
scolding, that biocks, for example, 


are for twilding, not for throwing, 
except in special cases. 


Assist children in putting their 
things away, €eZe, “ie need to put 
our blocks away, because we will 
soon be going home!® 


Assure the child of acceptance and 
approval whether he is a success or 
failure. 

Respect the personality of each chiid. 


Carry out routines without evident 
fuss, commands, or tense preparation. 


Hot This 


Make it difficult for hia to rarti- 
cipate by having to use carelessly 
mixed easal ani finer paints, in- 
adequate materials. 


Encourage cospetition e2eng the 
chijcren or respect only those child- 
ren who excel in certain wayse 


Bo ali complicated jobs for the child. 


Have teo definite a schedzie. 


Seold his fer being uncooperative. 


Decide for the children what should 
be deme. 


Allow -each child to look out for 
himself. 


Threaten the chiidren because they 
are incorrectly using the blocks. 


Comand the children to take over 
the task. 


ncourace an atwosahere of cometi-~ 
tion and being first among children. 


Form the habit of iabelling behavior 
as good or tad and using these ters. 


Use command and expect sutden adjust- 
ment to new activity. 


- At_cautiously. 
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Bo This see 


Avoid using pressure in introducing 
children to new experiences. if one 
enild dees not want to join the group 
Ee may play quietly away from it. 


Have patience; children rake many 
mistakes when they are. trying to 
learn ; 


ee ee ee ee 
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' Remember that the experience play 


ects 


_ to life at hone._ 


Remember it is easier to prevent 
problems rather than try to cure 


oe “those which have occurred, 


Renenber that the child learns 
througk enjoyable activity. 


G: e opportunity for children to- . 


express their feelings. 


Offer a substitute when a squabbie 
begins to brew over use of a toy. 

For example, "Can't we find a special 
toy for Janie?” 


Set the stage and plan arrangencnis 
so that the child sa being with 
others. 


Realize that many difficulties 
children get ae Se eee ce 
growing up. 


Realize that children heed positive 
help, such as genuine praise. 


Help children want to take responsi- 
bility by making certain Kinds of 
activity fun. For example, mke a 
game of helping them pick up blocks. 


* 


tot This 


asin (oa Seu Guat thaccheaA aa 
refuses to join the’ group. 


Delseve pimishnent can have the 
prposite effect of reward. 


Sry to piace too mach tesponsibility 


a 


eT ee 
tive eee 
biock buiiding, etc. -) 


Allow dissatisfaction to be the 
result of activity. 


Have behavior problems as 2 result 


af bottded up fechings. 


Sxpact Alamitos to he-settled 
according Wana’ etamiards. 


Hake sharing an issue in itself. 
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Evolving Princintes or Generalizations 


Because of the enormous information which is available, gencralizations 
must be evolved. io one individual can retain more than some Selected 
generalizations that might be expected to apply to most situations. To 
test the validity of a generalization, it must meet specific criteria: 


mist be clearly stated 

mist be true 

must be significant enough to influence behavior 
mist apply in most situations 


The teacher is faced with the question of how to teach principles or 
generalizations. This can best be accomplished by means of the problem- 
solving method. Case situations from filmstrips, films, and books can be 
presented and pupils encouraged to discuss their ideas of desirable solutions 
te the problem. From these solutions, 2 general statement can usually be 
formated. The test of whether it is a generalization is to try whether 
it applies to two or three other, but similar situations. 


After student acceptance has been achieved, the teacher should arrange 
that pericdically these generalizations can be applied in new situations. 
Onty through the three stens of problem solving can principles or 
generalizations become working knowledge for each student. 


Generalizations to Support Selected Objectives 


The following material presents only some of the generalizations to 
develop the selected objectives. 


Objective 
2. Fo better understand how growth and learning take place in young 
chiidren, 


Generali zations 

a. A relaxed atmosphere is conducive to learning in a play school. 

bb Young children learn by example, imitation and experimentation. 

c. The attention span of young children is short; however certain 
kinds of activity encourage a longer playtime. 

d. Toys can be made to encourage learning if they have the following 
characteristics: safety, sturdiness, suitability for age, interests, 
and abilities; stimulating to active participation on the part of 
the child. ; 

e. Each individual faces particular needs as he grows and matures. 

£. Simple stories about familiar things help a young child to better 
understand his world and the people in it. 

g. A chiid learns through having a variety of play materials: for 
large muscular development, for sensory, experience, for developing 
his imagination, for engaging in dramatic play, for stimulating 
interests. 

h. Growth and development follow an orderly sequence. 

i. Each child has his own individual rate cf learning. 
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Objective 
2. To provide a good environment for children in the play school. 


Generalizations 
a. Children should not be interrtmted in their play as long as they 
are achieving some degree of success and not interferring with others. 
b. Children like to engage in different types of play according to 
their particular stage of development. 
c. Young children frequently engage in parallel play. 
E - d. Shifting play groups are characteristic of the pre-school child. 
e. A good schedule provides for alternating periods of active and 
quiet play. 
£. Dramatic play will take place both inside and outdoors if appropriate 
materials and climate are provided. 
ge Dramatic play fosters good mental health by providing opportunity for 
a child to express his feelings, protest against certain conditions, 
and better understand adult Toles. 
h. Acceptance of children by both teacher and students is the first 
requisite in setting the stage for constructive play. 


Objective 
3. To help students realize why children behave as they do, to learn to 
see things from a child's point of view, and thereby guide children 
more intelligently. 


Generalizations 

a. There is always a reason why a child behaves as he does. 

b. The same behavior may result from causes which are entirely different. 

c. The same cause may produce behaviors which are entirely different. 

d. Host children are sensitive to the feelings of people in their 
environment. 

e. Children often appear stubborn and negative in an atmosphere of 
hurry and ‘pressure. 

f. Bad feelings need to be expressed before a child can be expected 
to have good feelings. 

ge Children need to express their feelings but they also need guidance 
in directing their feelings into constructive channels. 

h. In order to help a child, it is most desirable to deal with causes 
rather than external symptoms. 

i. Each stage of growth has particular characteristics. 


Case Situation 


Objective: To better understand how growth and learning take place 
in young children. 
Generalizations: Young children learn by example, imitation and exper~ 
imentation. A child learns through having a variety 
of play materials: for large muscular development; for 
sensory experience; for developing his imagination; 
for engaging in dramatic play; for stimulating interests. 
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gol is niaying at the ladder bar, falls to the ground, and gets a 
slight scratch on his mee. It has taken John longer than the other 
chiidren to feel at ease on the ladder bar. Select the procedure which 
you think it would be wise for the teacher to follow. Place an X to the 
left ef the statement or statenents which you c* vese. 


_ 2 Smile and say, “Hat's right: ep you cone,” as he examines the scratch 
and asks fer a bandsid Like his mother uses at home, say ™. at's right, 
we Go need some merthiolate anda bandage!" 

_2* Says "Yean--tad ladder bar!” “fe will play somewhere else." 

~_3e If he cries, tell him to stop crying. When he asks for, a bandage, 
ignore his request am! scold him for being careless. 

_- Show Join bow to hold on and swing his feet so that he will not be as 
Zikely to fal2 next tine. With a little help, enatile him to experience 
Suscess. 

__5. Be aurupt with John while placing the bandage. Also spend tine talking 
abouts how terrible this accident might have been. 


Objective: To help stadents realize why children behave as they do, to 
learm to see things from 2 child's point of bested and 
therely guide children more intelligently. . 
Gemeralizetionss Bad feelings need to be expressed before a child can 
be exected to have goud feelings. 
Children need to expres: their feelings but they also 
need guidance.in directing their feelings into 
constructive chamelis. 


A field trip to the neighboring farm had been planed for a yeek and the 
chilcren came to school with the intention of going. Unforeseen circumstances 
over which the teacher had no control prevented the group from going to the 
fame Gne child named Kenneth, who had many pressures at hone, was much more 
disterbed than enyone else comcernirs the change ~ pions. Following the 
news, be bit the teacher and started tormenting the children. Place an X 
im the coluna to the left of those sentences which you feel would be helriul 
te the teacher in handling this situation. 


_1. The teacher, after taking Kemeth to her lap, said "It looks as though 
you are feeling mean. Te's all right to feel meen. I: know you are 
“angty with me because I told you we couldn't go to the farm today. I 
know koe you fect.” 

2+ The teacher said, "Let's play nicely teday--you didn't really want to 
ee to the fern.” 

__3+ The teacher has the janitor go to the special storage room early in the 
morring ami bring 2 surprise which is a group of car seats for bouncing 
which ihe children have net used for.a long tine. 

__&» The teacher said to Kemeth, "You are a naughty boy because you hit 
the teacher and bothered a part of the group. 

_5e The teacher constructed the play sitmtion with blecks in order that 
ee ee 


well. - ~ 


~ 


* 933- 
EQUIPMENT FOR PLAY SCHOOL 


If kindergarten tables and chairs are available from within the system : 
or from a near-by church school, one big problem of equipment is taken care 
of. If such equipment is not available, the boxes, orange crates, benches 
made from boards or children's chairs bronght by class membexs, may be the : 
answer, 


Booklets of play school equipment may be of help in getting assistance 
from the indusirial department in making some simple equipment. After 


several years of conductir_ a play school, several suitable pieces might 
be collected. \ 


From the compiled list of equipment the class must decide what is ess- 
ential equipment and what are some of the articles and equipment thet will 
make the play school more interesting and contribute to the greater 
development of the children: 


Needed Equipment 


Basic Furnishings: 
Toilets equipped with step rote for otro: 
Two to six tables. 
Twelve chairs. 
Boxes for storage toys. 
Two wash basins cr washing facilities in or near the room. 
Rag rugs for resting, or placing heads on table for resting. 


Play materials: 
Easel painting paper, newsprint 18" x 2h", wrapping paper, or 
yack side rolls of old wall paper. 
Easel and paint--red, yellow, and blue. 
Shelf paper and finger paint. : 
Aprons or smocks which girls can make out of daddy's old shirt 
or plastic. 
Paint brushes. 
Olid pie tins, spoons, and sifters to be used in play with marbled 
gand and in dramatic play. 
Dress up clothes--hats, se purses, etc. 
Books and scrapbooks. 
Blunt scissers. 
Colored chalk. 
Sand or sali. 
clay. 
Three dolis. 
Colored construction paper. 
Paste. 
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For outside usez 
Weoden sawhorses and kegs. 
Beards and packing cases for playhouses, boats, and cars. 
Hollow blocks (53" x 11" x 11") for furniture or seats on trains. 
Supplementary toys to enrich block play; cigar box trains. 
Ola car steering wheel mounted on a wooden block. 


fransportation t.jys—-source, Cheesstor 
Wedgies and standpatters—somrce, Clothesnins on sosien tenes 


Airplanes--source, Clothespins 

Senator mde from trartor tires, pleniy of stomla, 3x tim, 
large strainers and cans eith efigss sas,tied 

Provision for water play--larse tub aitth Dineting sups 

eae ee See aoe Se ald tar seat 


Be Resourceful 


. With such a variety of suggestions for agquimeeant Tor the phy school, 
the 1 itiative and creative ability of every class member can be cieilienesd, 
A class requirement wight be that earth menher contrite sivier a xiere of 
Soe ee ne ee 
of activity. 


Securing Heeded Equipment a ; 
Visit to the local junk yard 


Tractor tires make excellent sand boxes and peewites onmrtaiity Sor 
parallel play. More than one igre con te useil sith = group of cists 
children. Two or three children cen pig im one dice. 


Old inner tubes with a lesk and pieces of «2d hose may be mes For 
Gramatic pley, These materials when cmisined with am ola pomp seis 
excellent opportunity for children io assume wardens mies In deaatiz 
play. rp ania Ms areal go See  paes Re eiacelarrone 
the same children participating. Jn fact, this artisi¢y os s» mmmiier 
that two sets of sath meterial is recmmenied for eight or mice chien. 


Sid car seats provide experiente In aviive Jumning at teuntinge 
The Sa pe a aa aL a 
"foliow the leader.? 


A stecri wheel or ola car shssi con be mounted em & aude Sick, 
The wheel Gill needs staft 2 Gasies teen. Oneal? Sach water pire 
can be welded on the whee) for the chef. sitter the ates! ant sets ace 
Stiached ©. 8 ets 2 eee Pe Se ee ee ee ee 
euts from the end of the shaft. An olf retiak 

iter pl gud eye eyradhargicunlte tyareyon Hand suis ave aiewunie 
fer all the work needed to make this simple icq. dp erste wer withers 
wheels can be made for $3.05. 


Visit the local paint stere 


Broken lots of walinare: sem be used for esse) peisiieg aad eciteriss 
with crayons. Many dealers are clad to sive wes; irckem sts Sitch ew 
do net pian te re-stsek. Old ssibipaper books Tummish aefesiel for gem 
cutting and pasting. 


Visit the echoed cafeteria. 


Obtain lerge size cans {Ec 10) wnith cam be weed ur Guess. lice 
giass containers way aise be scemyed fr sinrese af Dimes sSiis, aus 
paints, OSs 
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Exacole of Schedule 


Opening time att = 
Horse Insrection 52h0 Asko 
Bathroom 8240-BeiS I OR2!5 
Drink 
Free indoor play 822:5-9235 Fs3G-PsAD 
Rest--ready for lunch 9220-3235 CeIBBsIS 
Lunch period 9225-9239 225-2230 
Stery telling or 
Records or 
Music or 
Movie 9330-9215 23725 
Walk or outdoor play 9245-10220 2345-Fe1O 
Drink and bathroos 20210-20225 3210-%IS 
Ready to go home 20235-20226 3215-3220 
Class menbers put reom 

inte orcer - 10323-26330 3220..3235 

Preparation of Room 


The arrangement of the activity centers of the pley sehool most he 
given some consideration befere articles begin to arrive. 4 rough ceeich 
en the chalk board or on a large sheet of paper may be heiphl. Tf an 
adjoining foeds or clothing laboratory is avaliahie, more satiny 
certers may be provided. 


Tf the regular Family Livine room is to be transferred ini 2 nlsy 
school, consideration must be given to the clesring out of ti reper 
class room ferniture. 


ASSUMING HESPONSISILITIES 


A very important experience for the class members is to srk ont a 
class schedule of stuiient observation and particimiio. fier emeri- 
ence with several sessions of play school, it has been Giscoersd that 
the play schcol session is more enjoyable and more prefitetie th ‘tim 
Student if she participates for fifty minutes as well 25 thsermcs ficr 
the same period of tire. 


Participaticn-Observation Schecuie 


Class members are scheduled for partitipation and cbserveticn 
before the play school starts. If there are few absances or stieiie 
changes, the class schedule shoudid work out ouite satisfactorily. AM 
members must understand the work involvet im each job as set m. Ten 
girls work at ail jobs so as to inter-change ai the emi of ihe fifty 
mimste period or to replace the one whe is absent. A summary of drifes 
for each job is worked out and placed on the bitletin beard, time 
serving as references 
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the registrar bas an important job. She must take rotl, tmve the 
skeet of mames of exmrelices, sarents' memes, and adiresses and teleniome 
mumbers im 2 comemient place so anyoms cam procure the sieets in case 
ofan emerpency. - She wast 2t all times keep her eye om the stinol exrell- 
marie . Of course the teacter alco does this, bub the registrar mst feel 


Tm order that class meters cam derive the greatest bemefit from 
tinsie observeticn periods, they need guidance im how t© chserve ani utat 
to Beck for, Tke chserver should be sected am 2 low cimir so she is om 
@ level with the chitdren. ‘The chs]erver should mot distard the childre:'s 
actiwitg Eg “her movements cr comversation with other silts, either 
cteervers or participanss. 


Burts fer Goservers oe 

The ciserver showid remain im the backercoun!, at ne tine givine ay 
imtication of ammsement ce uakine comets or comrersation with the chil- 
rere Ef the child asks questions of the observer, be should be answered 
im @ pleasant matter of fact mamer. 7 

Ghserveiions should te comiletéd during the ctservetion period. It 
might be wisest to have cbservaiicn sheets tarmed in at the close of each 
ctoexvetion period. 


Stutemis observing the same child micht find it interesting and 
help to compare cbserrvaiions. Gopertumity should be previded for the 
discussion of ciservations. 
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Observation Becord Sheet 


Sinee high school students need much help in interpreting their 
observations as well as in preparing for their participation duties, play 
school should meet every other day or only two days a week. 


The teacher needs to be present at all times, first to be of assis- 
p tance in problems pertaining to the children and secondly to observe and 
make recordings of student observation and participation. 


= Observation Record 
General Instructions 


The chief object of your observation is to give you a greater knowl- 
edge and better understanding of little children. You can best gain this 
by (1) remaining in the background, giving no indication of amusement, 
making no comment, and starting no conversation with the children or with 
others; (2) locating your chair so.you.are not in the way of the children, 
and not hiding any of the playthings; (3) not disturbing their activity 
by either your coming or going, 


A. What dees the child do? 


1. How many different activities does he engage in during the period 
observed? 

2. How long dees he engage in each activity? 

3+ Dees he play contentsy and satisfactorily with others? 

1. Dees he play contentedly by himself? 

5. With whom does he play? 

6. What toys does he use? 

7e Does he imitate someone else, or do others imitate him? 

8 Is he enthusiastic in his play? 

9. tdhen he changes from one play to another, what reason do you see 
for the change? 

10. What appear te be his favorite activities? 


R, To what extent can the child help himself? 


1. What personal care is he able to give himself? 

2. what personal care that he sheuld give himself is done for hin? 
3- Does he get out his toys? 

ke Does he put them away? 

5. Does he often say, "Do this"? 


C. How does he act toward other children? (Give specific example.) 


1. Is he bossy? 

2. Does he interfere with the play of other children? 
3. Ts he selfish? 

le Is he generous? 

S. Does he show off2 
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10. Does he tease and annoy others? 
_, dt. Is he cooperative? 


D. What guidance measures did the teacher or-mother use? ~ 


le Did she give verbal instruction? 

2. Did she tell the child to stop doing something? or, 

3. Did she suggest he do something else? 

k. Was corporal punishment of any type used? What? Wes it desirable? 
What other means of discipline might have been used? 


What conclusions do you draw concerning the characteristics of the child 
observed? 


PLAY SCHOOL ACTIVITIES ° 
In this section, some activities are rresented and discussed with 


respect to a few of their values, needed student eee et and 
naterials, 


Easel Paints 


Values: Provides-opportunity for gradual development of skill 
Provides opportunity for the release cf feelings and enotions 
Provides opportunity for manipulation and experimentation 

with colors 
Provides opportunity for freedon ‘of novencnt 


Materials 
Non-poisonous, washable separa 


Newsprint, wallpaper, other large umrinted paper 
Long brushes (3/1, mets) and Jong ‘handles (8*) 

Easel with rack and proper height - 
Aprons and smocks 


Student Responsibilities 
Display paintings on wall with each child's naze on his picture 
Limit the number of children who easel paint—recemenied 
- number to paint at one tine is to 
Avoid asking what child is making 
Providg full colors, large paper, brushes, containers for 
paint so that each child has his om equipment- 
Avoid hurrying chiidren to finish 


. 
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Finger Paint 


Values: 


- -h- 


Opportunity for experimenting with coler and messing 

Oppcrtunity for expression of feeling and release of tensicn 

Oppurtunity for maximum freedom of movenent 

Opportunity to experience 2 feeling of rhyitim ani real 
satisfacticn 

Opportumity to directly handle materisi of different con- 
sistency 


Student Responsibilities 


Srrange adequate table spate 

Lintt the mmber of children cho finger paint at one tine to 
three children 

Provide proper materials: adequate supply of finger paint; 
paper with wax-like surface 
Provide for auxiliary materials, such as mops, sponges, and 
. water 


Display painting on wall with each child's nane on his cum 


picture 
Avoid hurrying children to finish 
Cover some types of table surface with cilcicth 
Immerse shelf paper in water or use spong to wet paper 
Smooth p2per before child begins 
Provide place where children may wash 
Hever ask what they are making - 


Aprons and smocks fer children and stutents participating 
Paver with slick surrace 

Deep pan for wetting paper 

Non-poisonous paint, clear in color 

Sponge for additicnal wetting ef paper 


Recipe for finger paint: 


1 Cup Linit Starch 5 Cups boiling water 1/2 Gm soap flakes 


Mix the starch with enough cold water to make a smooth paste. Add 
the boiling water and cook mixture untii it is glessy. Stir im the &y 
soap flakes while the mixture is warm. Ceol. Add vegetaMe ccloring or 


powder color. 


Put into jars. This mixture will keep a week or longer if 


covered with a tight lid. 


Hioccks 


Values: 


Opportunity to develope telance and cporrdinaticn 

Opportunity to grow faniliar with sizes, weights, and shapes 

Opportunity to provide tasic play naterial 

Opportunity to have experience with a mediun which my stin- 
ulate dramatic play 
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Student Responsibilities 


Enforce simple rules concerning safety in use of blocks 
Point out to the children that a few may be removed from 
: the shelf and carried at a time as needed for building 
' See that children respect other people's building 
Provide adequate space for building 
Provide for accessory toys 


Loni 


math 


Materiais 


Hlocks and accessory toys " - 
Cabinets for storage of blocks 


Housekeeping Corner 
i Provides opportunity for children to engage in dramatic 
~ play and to act how they feel 
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" Children have a chance to better understand what it is like to be big, 
feel closer to adults, and look forward to assuming adult roles at 2 later 
time. In one house corner, a little girl, who was pretending to be the 
"nother," told the child who was playing "dagdy" that she didn't like 
pouting "daddies." The little boy from the point of view of the teacher 
seemed to be in a good mood. This was not true through the eyes of the child. 


Student Responsibilities 
Sit near the doll house corner and be aware of what the children.are 


doing. 

Make it possible for the child who wants to play with the group but 
is unable to do so alone to be accepted. 

Redirect 2 few children to some other pail in ¢ case the house 
corner becomes too crowded, 

Re-arranse the house corner at certain times. : 

Provide special activities, such as washing doll clothes, washing 
dishes, or giving the doll a tath. 

AYiow their placing blankets and dol} clothes on the floor, to be 
picked up later 

Discourage children climbing on furniture in house corner. 


Materials 


Old: eee hastens made out of orange crates and boxes, dolls, 
tables and chairs. 
A&ecessory toys, such as telephones, dishes, cooking utensils 


Clay 


Values: Provides opportumity for release of tension through seat: ete. 
' Provides experience with a solid medium ahd makes possible 
alteration of shape and size 
Stimelates constructive parallel play 
Provides opportunity for children to enjoy each other, and 

exchange ideas 
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Student Responsibilities 


Set the stage in terms of adequate space and clay 
Provide protection for clothing 
‘Encourage children to use clay at table 
Avoid furnishing a model for children to fellew 
Sit so you will be on child's level and ur to enjoy the progress 
of manipulation * 


Materials 


Adequate amoumt of clay fer each child 
Aprons 


Recipe for cooked clav: 


Mix 1 cup flour and 4 cup corn-starch with 1 cup cold water in large 
bowl or pan. 


Boil 4 cups water and 1 cup mait-in large-based pan. 


Pour boiling water slewly into bowl mixture. Return milky-looking 
fluid to the pan and stir on low heat until thickened (3-5 minutes). Cool 
and stir in h = 5 cups of flour. Color now if using powder paint. Separate 
into betches for different colors. If vegetable coloring is vsed, add 
color before flour is added. It takes a considerable amomt tor a good 
color. Knead in h ~ 5 cups of flour, until correct consistency, pliable 
and soft, but not sticky. 


This play-dough is spongier and less drying to the hands than uncooked 
salt dough, It is more usable in that you can add flour to it if it draws 
moisture due to weather changes while stored.. If it becomes too stiff 
with flour from use or drying, work more water into the dough. It keeps 
indefinitely in a covered crock, pottery jars, foil-lined tin or plicfiln 
bag. 


Note: Takes more water for Faultless. 
Dissolve Faultiess in more cold water; 14 cup 


Stories 


Suggestions: Stories may be offered informally if children ask for then 
See that children de not boring playthings or other books 
te the story group 
Children who do not wisa to listen to the story can find 
something else to do in the form of some quiet activity 
which does not distract the story group 
A eheck list can be°a motivating devise for story-telling. 
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Geeck List 
"esnonsibility for Storytime" 
Gols for Storytine Excellent Average Needs Improvement 
Meckardes 


i. Ccporimity was provided for each 
ciid to sit confortebly in the 
circle ana get ready te listen. 


2. The student was able te hold the 
beek so thst 26 ws within the 
range of each chitd in the story 
group. 


3. Th statent seemed te have the 
essential points of the story 
well in mind. 


4. The story seemed to be a part of 
the stafent as she was able to icok 
axay from the book and communicate 
with tie children. 


5. “The cortent of the story was 
oe eee 
the pre-schecl caiid 


& The children were atile to enjoy 
the story tnrrouwgh repetition, 
fariitar pireses or rhythmic effects. 


te ‘The mictares or other illustrative 
materia? contributed to tie enjoynent 
of the story. 


& The lencth of the story was within 
te atiertion span of the particular 
age ETUED. 


5. The story was one which increased 
the chiid's ability to Listen. 


. Khe exserieme was one which seemed 
te be emioyed by the student. 


th. I¢ers expressed by the children 
at tire comiction ef the story 
~ ~ a Esti = z t 35 
er intellectual curiosity. 
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Goals for Storytime Excellent Averag e@ Nesds Improvement 


12. The student was able to use a 
positive approach in the event 
there was likelihood of a 

behavior difficulty. 


Music 


Suggestions: Music is offered informally in connection with other activities. 

There may be a scheduled music period wach day... 

Children who do not wish to participate in the music can find 
some other quie% activity. 

Children at the age of three and 33 years enjoy playing ~- 

instruments Iike thosé in.. a band. They also like to 
march to good rhythm records. 

Games which provide activity related to the ‘familiar in the 
environment are lots of fun when accompanied by simple | 
piano music and singing. 

Interesting records can be used when a piano is not available. 


Liste to Records 
The following recocds are suggested: 


Sunday in the Park 
Muffin in the City 
Muffin in the Country 
Little Fireman 

Little Grey Ponies 


te nathan at: 


Source: Creative Playthings;-.Inc. ‘ 5 University Place, New York °3, N.Y. 
Singin~ and Dramatic Play | 


Book 1.eeded: Songs for the Nursery School, prepaved Aa Laura MacCartney. 
Im this book there are found many interesting activities. for children 
connected with simple piano music. Willis Music Co., Cincinnati, Ohio, $2.50 


The series of records entitled "Childhood Rhythms" is excellent for 
dramatic play. When familiar subjects in the child's environment are used 
in the musical experience, each is free to interpret the music or dramatize 
in his om way. Writes Ruth Evans, Box 132, P.0. Branch X, Springfield, Mass. 


Again, a check list may be an incentive for evaluation and motivation 
of students. 
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"Waving Fon Vith Phyites" 
Goais for Rhyimec Activities Eccles stemepe Besos Sarees. 


Individual Difference 
-, fo what extent did the artis 
ailiow for spontaneity on the pert 
of children in the srom? 


2. Did the stenderts set by the 
students allow for intiwidv<i 
differences in children? 


G 3. Was there evidence of chittren 
becoming tired of the aciiwzii 
oF going out-of-bomnas? 


4. Was there apprecistion m tie 
part of the student of the 
performance or contribution tp 
the activity on the pert of the 
individual chiicren? 


S. Was there opportonity for 
children to assume any 
leadership or offer suggestions 
as to the activity? 


6 Did the time for rhythes give 
the children opporimiiy to omress 
their Peskings? {islease si tenes} 


Preparation 
7. Did adequate plans seem to be mie 
toward having arranzements in 
order for the activity? 


8. Did students who pardicipetod with 
the children appesr to exjry t= 
activity? — 


9 Did there appear te be enough 
Sere ee een ee 


“ype of 
10. Had the children lesrnec to 
associate 2 particular raythn 
with special music? 


ii. Did the student appesr ie 
emphasize the experience of 
going rather than perfect 
performance? 
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Electricians Vocational School, Biconington, Ind. 
Indiana State Dept. of Public instruction, indianapolis. 
Indiana State Univ., Terre Haute. instr. Materials Lab. 
Pub Date - 64 

MF AVAILABLE IN VT-ERIC SET USP. 


*STUDY GUIDES, =TRADE AND INDUSTRIAL EDUCATION, *ELECTRACIANS, 
*MATHEMATICS, TESTS, INDIVIDUAL INSTRUCTION, SAPPREWTICESHIPS. 


The purpose of the course, designed for apprentice programs, is tho 
provide the necessary training in the fundamentals of metimenstics 
needed by the electrician. This book of assignment sheets wes 
devejoped by a vocaticnal coordinator, a vocational director, ami 
members of an electricians’ joint apprenticeship committee. Tine 
course was designed around the concept and philosophy of wsimg 
individual assignment sheets to allow each student to promress ait 
nis own rate and to enable the teacher to devote mst of his itime 


te individual instruction. Each of the 14 assignment sheets provides 


the student with the references, assignment, and technical tems. 
Tests, to be used to identify the mathematical ability of the 
Student, and answer sheets are inciuded for each assignment. This 
bask is for teacher use oniy. The students are to use the 
assiqnment, test, and answer sheets in Joose, unbound Form, When 
the student completes an assignment sheet, he retarms it to ithe 
teacher and secures the test. After taking the test, the stutent is 

iven the next assignment sheet. This document is available for 

1.05 from Division of Industria? Education, Indiana State 
University, Terre Hayie, Indiana £7809. ‘industrial Technical 
Mathematics II" (VT 003°188) is available. [HC) 
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REs (Author, Title, Publisher, Date) Industrial, Technical Mathematics I for : 
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_. i 
— Electricians __1964 j 
3 
Provide information below which is not included in the publication. Merk B/A in 
each blank for which information is not available cr not applicable. Merk P i 
when information is included in the publication. See reverse side for further 5 
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(1) Source of Available Copies: 
{ : 
| Fi 
(3) Utdlization of Material: 
Appropriate School Setting N/A ; 
Type of Program Secondary 
Occupational Focus 
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Uses of Material 
Users of Material 
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Teacher Competency 
Student Selection <i —__= 


Time Allotment 


Supplemental Media -< 
Necessary : 


Describe 
Source 
address 
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PREFACE 


This course in Industrial Technical Mathematics I for HMlectriciens is 
designed for the apprentice electrician. The basic purpose or objective is 
to provide the necessary trainire in the fumdamentais of mathematics as meeded 
by the electrician. Additional advanced courses in the program will follow this 


basic course. 


This book of assignment shects is desisned for the instructors use. Stwdents 
are to use the assigmment sheets in loose, undcund form, The individual differ 


enses of the students may be taken care of if the assismment sheets are used <s 
described in "Directions to Instructor*. 

Appreciation is mde to Delmas Yaughn, vocational coordinator of Bloominzton 
Hish Schools; Joe Stredling, vocaticnal director of Dloominzton High School and to 
Russel Noel, Henry Richards, Lester Noel and Russel Isom, all members of the 
Electricians Joint Apprenticeship Committee of Bloomingion. The coordinated end 
cooperative efforts of 211 made the development of this course possible. : 
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DIRECTIONS TO THE INSTRUCTOR 


This course was developed around the concept and philosophy of using indi- 


Viduel assignment sheets. If these sheets are used correctly, each student will 


be allowed to progress at his owmm rate. The abilities of all will be developed 


to their fullest extent. 


fhe instructor only, should use this book. The loose individual assignment 


sheets are used by the students. The following method of operation has proven 


satisfactory: 


Each student should have two folders in the file; one for the "completed" 


work, the other for the "incomplete" work. The assignment sheets should be 


fited in consecutive order in another drawer. The instructor should lay out 


the student folders before class time. This prevents congestion and a bottleneck 


around the file cabinet at the beginning and ending of class. When the student 


completes am assignment sheet, he turns this into the instructor, then secures 
the next sheet. 


fests ere included periodically. These may be used to identify the mathe- 


mebieal ability of each student. This makes it possible to start the students 


ai the proper level in the course. The tests may also be used in the traditional 


Rammer e 


If the course is used as it should be, the instructor will be freed of many 
Foubine acbivities and will be able to devote his time almost entirely to indi- 


Vidual instruction, 


Zé must be kept in mind that the assignment sheets are only a teaching aid 


er device. Necessary instruction is still necessary. 


in atcurate record of each student's progress shoule be kept by the instryc- 
tore 
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INDIANA SEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL. SERVICE TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL 
INDUSTRIAL TECHNECAL MATHEMATICS-I 
SUBJECT: Whole Numbers Assignment H-I-1 


Remarks and Purpose 


Reference: 1. BASIC MATHEMATICS SIMPLIFIED-C. Thomas Olivo; Albany, New York: Delmar 
Publishers, Inc.; Fourth-Edition Dated Feb. 1955, Volume I. 


2. PRACTICAL PROBLEMS IN MATHEMATICS-~ELECTRICAL TRADES; Delmar Publishers, 
Inc.3 Albany, New York. 


Assignment: 1. Addition of Whole Numbers 
a.» Read pages 1 through 5 in reference #1. 
b. Work problems 1, 2, 6 on page 7 of reference #1. 
c. Work’problems 1, 2, 5, 6, 8, 10, 12 on pages 1 and 2 of reference 


2. Subtraction of Whole Numbers 
a. Read pages 8 through 10 in réference 1. . 
b. Work problems 2, 4, 5, 7, 9, 11, 13, 15 on pages 3 and A of 
reference #2. 
3. Multiplication of Whele Numbers 
a. Read pages 13 through 16 in reference #1. 
t Work problems 1, 2, 3, 4; 7 on page 5 of reference #2. 
4. Division of Whole Numbers 
a. Read pages 19 through 22 in reference fi. 
b. Work problems 2, 6, 7, 8, 9, 10, 12 on pages 23 and 2 of 
reference #1. 
ce Work problems 2, 5, 8, 11, 15 on pages 6 and 7 of reference #2. 


TECHNICAL TERMS SAFETY 
Whole Numbers 
Arithmetical Processes 
Computed Answer 
Estimated “Answer 

Arabic System 
. Simplified Form 

Exp anded Ferm | 


ATORY 
‘NDIANA DEPARTMENT OF PUBLIC INSTRUCTION {INSTRUCTIONAL MATERIALS LABOR 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 


TRADE AND INDUSTRIAL SERVICE Test TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL- 
INDUSTRIAL TECHNICAL MATHEMATICS-I 
SUBJECT: Test on Whole Numbers Assignment M-I T+1 


Remarks and Purpose 


Assignment: Work the fellowing problems in the space provided on the answer sheet, 
and place your ariswers in the space provided. 


1. In wiring eight houses the electricians find that they must install 
68, 58, 89, 84, 72, 59, 69 and 57 outlets respectively. How many 
outlets must be roughed-in all together? 


2- In the course of 4 months an electrician used the following switch 
outlet boxes on different jobs: 56, 9, 86, 36, 93, 105, 42 and 56. 
What is the total number used? 


3. From 2 barrels of dry cells 325 cells were placed in the stock roon, 
45 cells were placed on the shelf in the show room and 18, 25, 30, 2 
and 6 dry cells were sold. What was the total number of cells packed? 


4. An electrical supply house purchased in separate lots 35, 40, 125, 
200, 75, 90, 20 and 30 lbs. of solder. What was the total number 
of pounds of solider purchased? 


5. A school has twelve electrical circuits which have a capacity of 
545, 650, 750, 1820, 2462, 2571, 1360, 1540, 793, 1225, 330 and 
793 watts respectively. What is the total number of watts consumed 
when all these circuits are being used under their total loads? 


6. BX cable in the following amounts was used on an apartment house job: 
625 fte, 785 ft., 75 ft., 140 ft., 310 ft., 325 ft., and 120 ft. 
What was the total amount used on the job? 


7. An electrician took out of stock 500 ft. of BX cable on Monday; on 
Tuesday 250 ft.3 and on Wednesday 750 ft. On Friday 339 ft. of BX 
were returned. How many feet of BX were used? : 


8. An‘ inventory sheet showed 565 outlet boxes on January i. On January 
10, 145 were taken out of stock. On January 14, 35 were returned to 
stocke How many outlet boxes were left? 


9. A 1000 ft. reel of f-irly large R.C. stranded cable weighed 1106 lbs. 
Of this 365 lbs. were used on a certain job from the switch to the 
first pull box and 422 lbs. from the firgt box to the last box. How 
many pounds of wire were left on the reel? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 


INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
SUBJECT: Test on Whole Numbers Assignment M-I T-] Page 2. 


10, 


li. 


12. 


13. 


15. 


16. 


17. 


18. 


Be hy 


20. 


At inventory time 435 lbs. of magnet wire for winding motors were 
checked as being available. In ten successive days, the following 
number of pounds of wire was taken out of stock; 15, 6, 24, 12, 3, 
8, 17, 32, 16 and 13. How many pounds were left? 


A supply house has 804 solenoids for 5 hp. GeE. motor controls. 

The clerk must reorder this item when the supply reaches 60. On 
January 1, 14 were sold; on January 16, 75 were sold. How many 

more can be soid before reordering? 


A buyer was told he could purchase 70 screw drivers. He needed 
ten 4" lengths, twelve 6" lengths, twenty 8" lengths, twenty 10" 
lengths. How many heavy.24" length screw drivers can he buy and 
remain within his quota? 


If two of these forms were used and the wire was of such a size that 
only 42 layers and 98 turns per layer could be wound, how many turns 
would there be in both coils? 


If we were using in a building, sixteen 50 watt, nine 15 watt, twelve 
25 watt, six 75 watt and four 100 watt lamps, how many watts are 
consumed when all the lights in the building are burhing? 


In a 182 ft. run of BX wiring the staples are placed 4 ft. apart. 
How many staples were used? Add one to the number of spaces. What 
did they cost per staple if the total cost was $1.88? 


A total load of 25,620 watts was distributed equally over 15 branch 
circuits. What would be the load per circuit in watts? 


How many 250 ft. rolls of BX wiring are required on a job requiring 
5250 £t.? 


Two electricians worked a total of 640 hours on a job. Each worked 
on an°8 hour, 5 day week schedule. How many weeks did each man 
work? 


Twenty-five hundred feet of BX cable were ordered, to be shipped 
in 250-ft. coils. How many coils were received? 


The cost of 3600 insulated staples was $6.30. Whst was the cost per 
standard package of one hundred? 


SST RACEIOMAL. 

INDIANA DEPARTMENT OF PUBLIC INSTRUCTION MA 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 


Test Arswer Sheet 
ELECTRICIANS VOCLTICMAL SCHOOL 


INDUSTHIAL TLCENICAL METHENATICS-I 


SUBJECT: Test on Whole Numbers Essicnment U-I P-L 
Date Hace 
Class Score 


Instructions: You are tc place the answers for ezchn rroblem of the test om this sheet. 
Also, show 211 the work in the space provided. 


i. aaswer 
Re snswer 
36 . answer 
he inswer 


5 Answer 
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SUBJECT: Test on Whole Nunbers 
6. 


7. 


10, 
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INDIANA DEPARTMENT OF PUSLIC INSTRUCTION 
VOCATIONAL. ERUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 


SUBJECT: Test on Nhole Wumbers 
2. 


13. 


15. 


7s 


INSTRUCTIONAL MATERIALS LABORATORY 
f INDIANA STATE COLLEGE 
TERRE HAUTE, !NDIANA 


Assignment M-I T-] Page 3, 
Answer 


Answer 


Answer (a.) 


Answer 


Answer 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
3 VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
Pog 3 TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


: a SUBJECT: Test on Whole Numbers Assignment M-I T-1 Page 4, 


18, Answer 
19. Answer 
2 20. Answer 


ia NOTE: Turn your test into the instructor as soon as it is completed. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL 
INDUSTRIAL TECHNICAL MATHEMATICS-I 
SUBJECT: Fractions Assignment M-I-2 


Remarks and Purpose 


References 1. BASIC MATHEMATICS SIMPLIFIED-C, Thomas Olivo; Albany, New York: Delmar 
Publishers, Inc.; Fourth Edition Dated Feb. 1955, Volume I. 


2. PRACTICAL PROBLEMS IN MATHEMATICS-ELECTRICAL TRADES; Delmar Publishers, 
Ince; Albany, New York. 


Assignment: 1. Addition of Fractions 
a. read pages 28 through 32 and pages 36 through 38 in reference #1. 
b. work problems 2, 3, 4, 8, 10, 13 on pages 9 and 10 in reference #2, 


2. Subtraction of Fractions 
ao read pages 40 through 43 in reference #1. 
b. work problems 1, 2, 6, 8, 10 on pages 11 and 12 in reference #2. 


3. Lowest Common Denominato:> 
a. review pages 36 through 38 in reference #1. 
b. work problems 1, 3, 5 on page 1, in reference #2. 


4. dultiplicatio6n of Fractions 
&e read pages 47 through 50 in reference #1]. 
b. work problems 1, 3, 5, 7, 10 on pages 15 and 16 in reference #2, 


5. Division of Fractions 
a. read pages 5/, through 56 in reference #1. 
b. work problems 1, 2, 4, 6, 8, 12 on page 17 in reference #2. 


“~ 


TECHNICAL TERMS SAFETY 


Common Fractions 
Numerator 
Denominator 


Improper Fractions 


Proper Fractions 
Lowest Terms 


Mixed Numbers 
Cancellation 
Lowest Common Denominator 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 


TRADE AND INCUSTRIAL SERVICE Tesi TERRE HAUTE, INDIANA 


ELECTRICIANS YOCLTICNAL SCHO0CL 
INDUSTRIAL TECHNICAL WETHRVATICS-I 
‘ =: SUBJECT: Test on Fractions Assignment M-I T-2 
| Remarks and Purpose 


4 Assignment: Work the following problems in the spece provided om the answer sheet, 
and place your answers in the space provided. 


= 3 1. Eight motors, having rated horsepower as indicated om the diagram 
ore below, were connected in a circuit. What is the total horsepower 
of motors No. 1 to No. & inclusive? 

a 2. What is the total horsepower of mitors Ho. 5 to No. 8 inclusive, 
Ee shown on diagram beiow? 


«<—e s—— 


J10 Voters 


ttHP FHP FHP 2HP SHPO EHP BHP BHP 


3. A piece of carbon 31/32" thick hes a cozper plating of 1/64" on 
each side. What is the totai thickness? “ 


hk. On a theater repair job, it was found that a fixture Rad been hung 
from several pieces of wood spiked together. A bracket (see figure) 
was made to take the place of the wood. ‘The wooden pieces were 7/8, 
1 3/h", 2 3/4", 15/26" and 21/16" thick. Whet was the height, ™*, 
of the bracket? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 


INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 

. TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

SUBJECT: Test on Fractions Assignment M-I T+2 Page 2. 
5« Find distance O for bending electrical conduit in the figure. 


6. 


To 


Jo 


10, 


FLOooR 


FF —— Warer Prre 


GIRDER 


What space on a bolt will six washers or spacers of the following 
thicknesses occupy: 1/16", 1/2", 1/8", 3/32", 3/64", 3/16"? 


On a bolt 11/2" long under the head, were placed a 1/8" washer 
and a 3/32" washer. What distance (A in the figure) was left 
between the two washers after the 1/2 nut was screwed on to its 


pi 


full thickness? 


hat ay 
Ly | 


If the same bolt (in the figure above) was inserted through a 
block 11/16" thick with the 1/8" washer, how mch of the bolt 
would extend beyond the nut when drawn up tightly? 


A slot in a piece of copper is too wide for a_wire to be held in 
tightly. The slot is 5/32" in width end the wire 3/64". How much 
larger is the slot than the wire? 


What is the lowest common denominator? 


1/16, 3/k, 7/8, 31/32, 10/12 


What is the lowest common denominator? 


3/h, 8/12, 5/8, 5/9 


If an electrician worked 4 3/h hours a day on a certain job at $1.72 
1/2 an hour, what was his pay for a 5 day work week? 


INDIANA DEPARTMENT OF FUSLIC INSTRUCTION INSTRUCTIONAL MATERIALS L/.BORATORY 
2 = 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 

TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

SUBJECT: Test on Fractions Assignment M-I T-2 Paze 3. 
13. A department in a factory had three 3/4 hp. (horsepower) motors, 


five 1/; bp. motors, six 3 1/3 hp. mtors and eight 7 1/2 bp. 
motors. hat was the total ccnnected cotor load in horsepower 
rating? 


A wiring job calls for thirty-two pieces of 1/2" couduit 7 1/2 fH. 
long, eight pieces 13 1/4" long, three pieces 7 3/4" long and six 
pieces 9 5/8" long. What is the total number of feet of 1/2" 
conduit required for the jeb? 


An oblong coil has two sides 5 5/8" long and two sides 9 1/2" long 
with 1325 turns. What is the total length of the wire? 


A coil cf BX has 85 1/2 turns and an average diameter of 1 2/3 Zt. 
Unliiply the diameter by 3 1/7 to obtain the average lenzth of each 
turn and then estimate the total length. 

How many 7 3/8" pieces of conduit can be cut from a 10 7%. length? 


A lot of bushings cost $3.69. If the price per bushing was 4 1/2¢, 
how many Dushings were in the lot? 


How many whole wedges 3 7/8" Ione Can be made from 20 wedge strips, 
eack 3 ft. long? 


How many 16 3/8" lengths can be cut from a 10 ft. length of conduit? 


If a spool of magnet wire was purchased for $7. 87, how many pounds 
did the spool contain if a pound cost 31 1/2¢? 


A rotor base must be blocked up 6 1/8". If two blocks are used one 
of which is 3 3/4", how thick is the other? (see figure) 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE Test Answer Sheet TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL 
t 
INDUSTRIAL TECHNICAL MATHEMATICS~I 


SUBJECT: Test on Fractions Assignment M-I T-2 
Date on Name 
Class Score 


instructions: You are to place the answers for each problem of the test on this sheet. 
Also, show all the work in the space provided. 


i. Answer 
26 Answer 
36 Answer 
he Answer 


be Answer 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION tNSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
. SUBJECT: Test on Fractions Assignment M-I T-2 Page 2. 
6. Answer 
V-« . Answer 
8, Answer 
9% Answer 
10. Answer 


ll. Answer 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTR 
VOCATIONAL EDUCATION DIVISION : Pe OTTER STATE COL re 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


SUBJECT: Test on Fractions Assignment M-I T-2 Page 3. 


2, Answer 
13. Answer 
1h. Answer ~ 
15. Answer 
16, Answer 
17. 


Answer 


ete 


Pali POREL Gas rach Sats Rata ia 
ek bate pee ned de OEE ana Ree AWS ate Tied EO hE ern RH tae oat A Heed ele tank elllaLia Gh ie, aie ei OOS ta Wea a 


i 


| Ee A eee ee a Re Ee Oe ne ee ee te ee eer 
e.g INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
‘ TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
a SUBJECT: Test on Fractions Assignment M-I T-2 Page 4. 
2 i 
3 18, Answer 
19. Answer 
4 
 § 
20, Answer 
4 
Pr 4 al. Answer 
a 22% Answer 
- NOTE; Turn your test into the instructor as soon as it is completed, 
- - 
q 


INDIANA DEPARTMENT OF PUSLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION INDIANA STATE CORLEGCE 
TRADE AND INDUSTRIAL SERVICE TERRE HALTS, DNDEANA 


ELECTRICIANS VOCATIONAL SCHOOL 
INDUSTRIAL TECHHICAL MLTHRVATICS—I : 
SUBJECT: Decimals 


Hemarks and Purpese 


- 


Reference: 1. BASIC MATHEMATICS SIMPLIFIED-C, Themes Clive; ilbany, New Yerk; Oeluar 
Fublishers, Inc.; Fourth idition Sated Feb. 1955, Yoluse I. 


2. PRACTICAL FROBIEMS DN MiTHEMATICS-ELRCERIC:) TRADES; Delmar Fublishers, 
ince; Aibany, New York. 


Assignment: 1, Addition of Decimais . 
a. read pages 68 through 69 in referee 71. 
b. work problems i, 2, 4, 6, 10 om pages 20 amd 21 im reference #2. 


2. Subtraction of Becimais 
a. read page 72 in reference 7i, 
b. work eeniens ©, 4, 7, 10, 1s, ca pages 23 amd 2h, in reference #2. 


3. Multiplication of Decinais 
a. read pages 75 through 77 in referezice a. 
b. work problems 1, 4, 7, Hi, 16 om paces 26 ami 27 im reference 72. 


4. Division of Decimals 
a. read pages 80 through G1 in reference fl. 
b. work problems 2, 3, 6, 9, 12 cn paces 29 ami 30 in reference f2. 


5. Cenversion of Fractions 
a. read pages 82 co 83 im reference 71. 
be. work problems 2, 5, 10, 13 om paces 31, 32 and 33 im reference 2. 


TECHNICAL TERMS SAFETY 
Diviser 

Decimal System 

Digits 


Degree of Accuracy 
Reunding Off 
Peinting Off 
Places 


Per Cent 
Dividend 


issignment U-I-3 


scot a  bau i s d c M th aun 


al ed ake tere A a ES Be 


at a ry oor 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INGUIN MESTESRLS LAGORATORY 

VOCATIONAL SDUCATION DIVISION INCAS STATE COL SEE 

TRADE AND INDLSTHIAL SExXVICE THERE HAUTE, [NOLANA 
Tesi 


INDUSTRiISL TECHRICSL BATRA S-T 
SUBJECT: Test on Decimals fssigmment H-I T-3 
Remarks and Purpose 


Assisnment: Bork the foilowing croblems it ihe spate imewided a tte anger stect, 
and place your enswers in ihe spare drowined. 


i. What wonld be the cost of wintirs = amtiomiile ametare if it took 
2 Ib. of £16 £.5.C.0. (enamel sineie cotton covered) wire st $0.29; 
1 vi. of insnlzting varnish zt $.343 2 oz. of Te flex imsallztion at 
$0.20; top sticks; $0.08; 1/16" xray Titre, 2 oz., $0.20; 1/2 ya. 
Varnished cambric $9.15; end Jsoor for 2 tocrs $3.50? 


Ze A contractor required the following attiliional tiem for 2 certain 
jeb: BZ cable $32.65; continit nine, $2,563 tocszle antticzes, $21.45; 
toom boxes, $7.50. What was the ictal cost of these aiiiiiiicns] 
materiais? 


3. Refer to bketch. If A .375%, B 85", C LG", find D 


Ae TX .9375" and Y .875", find ¥. (Refer to sktc*) 


Re ite re ee eee, a to oe ie 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION OIVISION IN 


DIANA STATE COLLEGE 
TRADE ANS INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


SUBJECT: Test on Decimals Assignment M-I T-3 Page 2. 


5. A pin insulator measures 1.312" in diameter at the small end and 
1.9375" at the other. What is the difference in diameter? 


6. In the sketch below, if D=1.875" and €=1.250", find E. 


7e In the same sketch, if X 250", Y=2.0625" and W=3.375", find Z. 


8 A wire is 72 thousandths of an inch in diameter. What number wire 
is it? 


9. A motor shaft that was 1" in diameter has worn down to 9% 1/2 
thousandths. How mech has the diameter been reduced by wear? 
Write your answer decimally and also in words. 


10.. That would be the cost to operate this 3... 


11. A commutator has a diameter of 2.375". What is the circumference q 
of the commutator? b: 


12. What would be the resistance of 2.5 mil ft. if the resistance of 
one mil ft. 10.4 ohms (unit of electrical resistance)? 


13. What will 1750 ft. of BK cost at $.2475 per ft.? 


Uy. If a dry cell delivers avout 1.375 volts, what voltage will 27 dry 
celis deliver, if connected in series? (In series conection the 
voltage is equal to the sum of the voltages of the cells). 


15. I£ the power company charged a city $14.60 per street lamp per 
year, and 1125 street lamps were supplied with current, what would 
the city's power bill be, per month? 


| 
: 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION 


INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


SUBJECT: Test on Decimals Assignment M-I T~3 Page 3. 


16. If it costs $938.50 for constructing 1/3 of a mile (5,280 ft. 1 mile)! 
of an underground transmission system, what is the average cost of 
this job per foot? 


17. If porcelain tubes cost $10.56 per M (thousand), what would be the 
loss to the school over a period of 27 school days if an average of 
3 were broken per day? 


18. <A panel board 28" in width is to have 7 holes spaced ecually across 
it in a straight line. Each hole wili be 1.25" in diameter, and the 
distance from the edge of the panel to the first and last hole will 
be equal to the distance between the edges of consecutive holes. 
What will be the spacing between holes? 


19. A Christmas tree lighting set having § lamps in serjes will have about ¢ 
the same number of volts across each lamp. The number of volts across  % 
each lamp.will equal the voltage applied to the circuit (112.5 volts) 


divided by the number of lamps in the set. What is the voltage across 
each lamp? 


20. Number four C (0000) cable (three conductor) weighs 3530 lbs. per M 
ft. What would be the weight (net) of a reel of this cable 475'~0" 
jong? 


2l. The weight of A. B. GC. flexible #14-2 conductor cable is 145 lbs. 
per.M ft. What would it cost to ship 600'-0" of this cable at 70¢ 
per hundred 1bs.? 


22. An armature shaft (see figure) originally 1 3/8" in diameter was 
turned 1/16" smaller in diameter due to the irregular surface 
caused by running in a dry bearing. What was the finished size 
of the shaft, expressed as a decimal? 


SHAFT 


Ap FinisHéo Dra. 
ae 


TarvusT CeL.lLar 


23. What size (expressed decimally) drill would you use to drill holes 
for bolting a meter to a switchboard, if the studs on the meter 
measured 4365"? The holes are to be 1/32" larger than the studs. 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 

TRAOE AND INDUS”RIAL SERVICE TERRE HAUTE, INDIANA 
SUBJECT: Test on Decimals ' Assignment M-I T-3 Page 4. 
2. What fracticn size reamer should be used to ream a hole in a motor 


256 


26. 


27. 


bearing to fit a shaft that measures 1.625" in diameter? (See Figure) 


Ream 


A bearing with a diameter of 1 1/4"-is found to be .008" oversize 
for the armature shaft. What should the bore (hole through center) 
of the bearing be, to fit the shaft? Allow e002" for lubrication. 


A carbon brush (see figure) measuring 23/32" thick and 1 15/32" wide 
is to have a copper plating on the sides .015" thick. What are the 
finished dimensions? 


IS CoPrrPER FPhareo 


CarBon BRUSH 


A set of 2" wide x 5/8" thick carbon brushes fitted the brush holders 
too tightly. 5/1000" was taken off the width and .015" off the thick- 
ness by sanding. Give the dimensions of the width and thickness of 
the carbon brush after sa..ding. 


pene oe 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LASORATORY 
VOCATIONAL EDUCATION DIVISION INSGANA STATE COLLEGE 
TRADE AND INOUSTRIAL SERVICE TERRE HAUTE, INDIANA 


Test Answer Shest 
ELECTRICIANS YOCATICNAL SCHOOL 


INDUSTRIAL TRCHNICLE UATHRUATICS-I 


SUBJECT: Test on Decimals &ssismment. U-I F+3 
Date ame 
Class Score 


Instructions: You are to place the answers for each problem of the test on this sheet. 
Aiso, show 2li the work in the space crovided. 


| 

2. Answer 
| | : 
| 
i 

3. Answer 7 
a he Answer 
: 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


SUBJECT: Test on Decimais Assignment M-I T-~3 Page 2. 


66 Answer _ 
Te Answer 

8. Answer 

9. Answer 

10. Answer 


INDIANA DEPARTMENT OF PUSLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 


SUBJECT: Test on Decimals 
12. 


136 


5. 


: 17. 


INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATS COLLEGE 
TERRE HAUTE, iNDIANA 


Assignment MI T-3 Pase 3. 
Answer 


Answer 


Answer 


Answer 


Answer 


Answer 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 2 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND (NOUSTRIAL SERVICE TERRE HAUTE, INDIANA 
SUBJECT: Test on Decimals Assignment M-I T-3 Page 4. 
18. Answer 
19. Answer 
20. Answer 
21. Answer 
ake Answer 
236 Answer 


NOTE: Turn your test into the instructor as soon as it is completed. 


INDIANA DEPARTMENT OF PUSLIC INSTRUCTION INSTRUCTIONAL peehiveries LABORATORY 
VOCATIONAL. EDUCATION DIVISION DIANA STATE COLLEGE 
INDUSTRIAL SERVICE 


TRADE AND INTERRE HAUTE, INDIANA 
ELECTRICIANS VOCATIONAL SCHOOL 


INDUSTRIAL TECHNICAL MATHEMATICS-I 


SUBJECT: Simple Percentages Assignment M-I-i, 


Remarks and Purpose 


9 a aero Mt Per 


- Reference: 1. BASIC MATHEMATICS STMPLIFIED-C. Thomas Olivo; Albany, New York: Delmar 
Publishers, inc.: Fourth Edition Dated Feb. 1955, Volume I. 


2. PRACTICAL [ROBLES iN MATHEMATICS-ELECTRICAL TRADES; Delmar Publishers, 
— Inc.; Abany, Gew York. 


Assignment: 1. Simple Percentage 


ae read pages 165 through 167 and 170 through 172.in reference #1. 
b. work all problems on page 35 in reference #2. 


TECHNICAL TERES SAFETY 
Discount 

Perce t of inerease 

Percent cf decrease 

Base 


Rate : 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
, 3 VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
| : TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
:| ELECTRICIANS VOCATIONAL SCHOOL 
, INDUSTRIAL TECHNICAL MATHEMATICS-1 
SUBJECT: Interest and Discount Assignment M-I-5 


Remarks and Purpose 


3 Reference: 1. BASIC MATHEMATICS SIMPLIFIED-C. Thomas Olivo; Albany, New York:- .Delmar i 
ja Publishers, Ince; Fourth Edition Dated Feb. 1955, Volume I. 


2. PRACTICAL PROBLEMS IN MATHEMATICS-FLECTRICAL TRADES; Delmar Publishers, 
ince; Albany, New York. 


to 4 Assignment: 1, Interest 
vane a. read pages 170 through 172 in reference #1. 
+ be work problems 1, 3, 6, 7, 9, 12 on pages 36 and 37 of reference #2. 


2- Discount 
a. read pages 185 through 187 in reference 1. 
b. work problems 2, 4, 7, 10-ofi pages 38: and 39°in reference #2. 


3. Compound Interest 


ae read pages 165 through 187 in reference #1. 
b. work problems Jj, 2 on page 39, 


TECHNICAL TERMS SAFETY 
Overhead 

Depreciation 

Average 

List price 

Multiple discount 


Net price 

First discount 
Second ‘discount 
Simple interest 
Compound Interest 


Semi-annually 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 


TRADE AND INDUSTRIAL SERVICE 


TERRE HAUTE, INDIANA 
Test 


ELECTRICIANS VOCATIONAL SCHOOL 


INDUSTRIAL TECHNICAL MATHEMATICS-I 


SUBJECT: Test on Percentage and Discount Assignment M-I T-4-5 


Remarks and Purpose A knowledge of percentage is very useful and necessary in all 
walks of life. It is especially applicable to many phases of the electricians work, 
This is a check-up to see if you have mastered the fundamentals of percentage and 


Giscount. 


Assignment: Work the following problems in the space provided on the enswer sheet 
and place your answers in the space provided. 


1. 
Re 
36 
he 


be 


6, 


7. 


10. 


ll. 


12. 


How much is 2 per cent of 25; 3 per cent of 15; 4 per cent of 50? 
What per cent of 80 is 8? 
$2.00 is 5 per cent of how many dollars? 


The input to an electric motor is 7 kw. If it delivers 7.1 hp., 
what per cent of the input is delivered? 


A 15 amp fuse carried a 15 per cent overload for 3 seconds. What 
current flowed through the fuse during this time? 


What is the efficiency of a transmission line if the power supplied 
is 4,500 watts and the power delivered is 4, 200 watts? 


The National Electric Code specifies a maximum of 2 per cent voltage 
arop in a house line. What is the minimum voltage at a load if the 
supply voltage is 120 volts? 


A solenoid exerts a pull of 0.9 lb. at its rated voltage. What pull 
is exerted at 85 per cent of its rated voltage? 


The voltage lost in a line supplying a motor is 5 per cent of the 
generator voltage of 220 volts. Find (a) the ‘oltage Jost and (b) 
the voltage supplied to the motor. 


The effective value of an a=c wave is 70.7 per cent of the peak 
value. What is the effective voltage of a wave which reaches a 
peak of 165 volts? 


How many watts of power are lost in a transformer rated at 250 watts 
if 3 per cent of the energy is lost in heat? 


If 100 ft. of a 250-ft. roll of wire has been used, what per cent 
has been used? 


INDIANA DEPARTMENT OF PUGLIC INSTRUCTION PASTRSUIC TOON. Mar TORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE 


SUBJECT: Test on Percentage and Discount Essisnment M-I T-4-5 Page 2. 


13. <A motor has an output of 5 bp. This anmomt is & per cent of the 
power put into the moter, Caleulzte the wuwer inmt. 


U;. The plate voltage on a raiiie tube my vary up to 10 per cent of its 
rated Value and still be satisfactory. A tube rated ct 200 volts 


has a plate voltage of 185 volts. Is this within the mrmzl veria- 
tion. 


15. What per cent of ihe power teken by & transformer is delivered if 
it takes 200 watts and delivers 190 watts? 


$$ _—- -- 
—s -- oo ae 
wees Re ee Se - a 


INIMANA CEPARTMENT SF PUGLIC INSTRUCTION (ESTRUS METERS LLAGORATORGY 
VOCATIONAL EDUCATION Divi 
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TRADE AND INDUSTRIAL SERVICE fest fnswer Shest TERRES HHRUUTES,, INR, 
RISC TRICIONS YOCLTECREAL SUAOOL. 
SBIZCT: Test on Pereéertage end Riscourt Essicmmemi, E-T THi-5 
date iene 
Cless Sture 
Instructions: You are to plese the answers for cach prohilem of time test om this 
sheet. 43so, show 211 the work im tthe spave provided. 
1. timer 
2. ioremer 
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4. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL. EDUCATION DIVISION 
TRADE AND INDUSTRIAL. SERVICE 


SUBJECT: Test on Percentage and Discount 


5e 


6. 


Te 


&. 


Fe 


10. 


INSTRUCTIONAL. MATERIALS LASORATORY 
t(NDIANA STATE COLLEGE 


TERRE HAUTE, INDIANA 


Assignment M-I T-4.-5 Page 2. 


Answer 


Answer 


Answer 


Answer 


Answer (a) 
(b) 


Answer 


2 ee soe 


{INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL. EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 


SUBJECT: Test on Percentage and Discount 
il. 


12, 


13. 


15. 


INSTRUCTIONAL MATERIALS LAGORATORY 
INDIANA STATE COLLEGE 
TERRE HAUTE, INDIANA 


Assignment M-I T-i,~5 Page 3. 


Answer 


Answer 


Answer 


Answer 


Answer 


NOTE: Turn your test into the instructor as soon as it is 


completed. 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL 
INDUSTRIAL TECHNICAL MATHEMATICS-—I 
SUBJECT: Powers of a Number Assignment M-I-6 


- 


Remarks and Purpose 


Reference: 1, BASIC MATHEMATICS SIMPLIFIED-C. Thomas Olivo; Albany, New York: Delmar 
Publishers, Inc.; Fourth Edition Dated Feb. 1955, Volume II. 


2. PRACTICAL PROBLEMS IN MATHEMATICS-ELECTRICAL TRADES; Delmar publishers, 
Inc.; Albany, New York. 


Assignment: 1. Power of a Number 
a. read pages 292 through 294 in reference #1. 


b. work problems 1, 3, 5, 6, 8, 10, 13, 15, 17, 18, 19, 21, 23, 25, on 
pages 41 and 42 in reference #2.. 


TECHNICAL TERMS SAFETY 


W=watts ~ power 
E=volts - pressure 


T= res = current 
R— ohms - resistance 
Power 

Factor 


Like factors 
Exponent 
Exponential form 


Factorial form 


Raised 


Me" 7 
: aah stained ve . 
se savhintirt terpertinresberintere eel iithrAt tein tne eytM ein aires So Pt tN : 
= oc se tidehk sh acer ah vu plait gate an sca eth ae ht 4 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

ELECTRICIANS VOCATIONAL SCEOCL. 
INDUSTRIAL TECHNICAL WATREMATICS-I 
SUBJECT: Square Root Assignment. M~I-7 


Remarks and Purpose 


—— 


Reference: 1. BASIC MATHEMATICS SIMPLIFIED-C, Thomes Olivo; Albany, New York: Delmar 
Publishers, Inc.; Fourth #dition Dated Feb. 1955, Volume TZ. 


2. PRACTICAL PROBLEMS Dl MATHEMATICS-ZLECTRICSL THADSS; Delmer Publishers, 
Inc.: Albany, New York. 


Assignment: 1.Square Root 
a. read pages 305 throngh 308 in reference 71. 


b. work problems 1, 2, 4, 6, 8 1, 12, 13, 15, 17, 19, 22, 2h, 26 
on pages 43, 4 and 45 in reference ” £2. 


TECHNICAL TERMS SAFETY 
Radical symbol 

Extracting square root 

Squared 

Perfect square 


Approximation method 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INOIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


Test 


ELECTRICIANS VOCATIONAL SCHOOL 
INDUSTRIAL TECHNICAL MATHEMATICS~I 
SUBJECT: Powers of a Number and Square Root Assignment M-I £-6-7 


Remarks and Purpose 


Assignment: Work the following problems in the space provided on the answer sheet, 
and place your answers in the space provided. 


1. Raise the following expressions to the power indicated: 


2. If the volts were 220 and the resistance 3.6 ohms, how many watts 
would be used? 


3- Solve the following expressions and carry the results out to two 
places: 


4. Five hundred fifty ohms, hot resistance, and 22 watts have a current 
of how many amperes flowing? 


Amps. =. 550 
5. What current would be required in a circuit of 25 watts and 64 ohms? 


2 
ime. = BE 


6. When the resistance is 73.3 (hot) and the wattage is 165, what current 
would be necessary? 


Amps. = , 


e 


7. If a 250,00C C.M. cable is composed of 37 strands, what is the 
approximate diameter of each strand? 


INDIANA DEPARTMENT OF PLUSLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, iM DIANA 
SUBJECT: Powers of a Number and Scquare Roct Assignment M-I f-6-7 Paze 2. 


& <A 750,000 circular mil cable is composed of 61 strands of copper 
ware of e.ual size. Whet is the a.proximate diameter of one of the 
strands? 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL. a ee Col ee 
VOCATIONAL EDUCATION DIVISION pb ceased itil EAR 
TRADE AND INOUSTRIAL SERVICE ERRE HAUTE, 


Test Answer Sheet 
ELECTRICIANS VOCATIONAL SCHOOL 
INDUSTRIAL TECHNICAL MATHEMATICS-I 
SUBJECT: Powers of a Number and Square Root Assignment M-I T-6~-7 


Date Name 


Cless Score 


Instructions: You are to place the answers for each problem of the test on this sheet. 
Also, show all the work in the space provided. 


ls Answer (a) 
(b) 


{c) 


36 Answer (a) 


ee 


(b) 
(c) 


he Answer 


be Answer 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 


SUSdJzCT: Powers of a Number and Square Root 


6. 


7. 


8. 


INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 
TERRE HAUTE, INDIANA 


Assignment M-I T-6-7 Page 2. 
Answer | 


Answer 


Answer 


NOTE: Turn your test into the instructor as soon as it is completed, 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL, sl eigion LABORATORY 
VOCATIONAL EDUCATION DIVISION 


NDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL. SERVICE gio HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL 


INDUSTRIAL TECHNICAL MATHEMATICS-I | 


3 
SUBJECT: Ratio and Proportion Assignment M-I-8 | 
Remarks and Purpose 
| 
Reference: 1. BASIC MATHEMATICS SIMPLIFIED -C. Thomas Olivo; Albany, New York: - Delmar | 
Publishers, Inc.3 Fourth Edition Dated Feb. 1955, Volume II. ‘ 
2. PRACTICAL PROBLEMS IN MATHEMATICS-ELECTRICAL TRADES; Delmar Publishers, | 
Inc.3; Albany, New York i 
Assignment: 1. Ratio | 
“ @e read page 279 in reference #1. ; 
b. work problems 1, 2, 3, 5, 8 on page 47 in reference #2. : 
a 
260 ‘Proportion i 
a read pages 282 through 285 in reference #1. ‘ 
b. work problems 2, 4, 5, 7, 10 on page 48 in reference #2. | 
{ 
j 
TECHNICAL TERMS SAFETY { 
Ratio 
First term 
Second term 
Proportion 
Extremes ‘ 
Means 


Direct Proportion _ 
Indirect Proportion 
Inverse order 
R.P.M. 

Driven gear 


Driver gear 


INDIANA CEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
ae Re NOCATIONAL EDUCATION DIVISION t{NDIANA STATE COLLEGE 
~ F TRADE AND SNDUSTRIAL SERVICE. TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL 


. INDUSTRIAL TECHNICAL MATHEMATICS-I 

3 | ' SUBJECT: Test on Ratio and Proportion Assignment M-I T-8 
3 Remarks and Purpose 
Pg Assignment: Work the following Problems: 
4 4 ° 1. Measure the various lengths arid diameters as shown on each drawing, 
Bg Then, using the scale given for each drawing, compute the actual sizes 
i? 
; 


| i SCALE 124° 

| ae 2. What is thé ratio of a pinion gear with 1, teeth to a driven gear with 
a 72 teeth? ’ 
; i 3. What is the inverse ratio of the YePeme Of two motors if the first motor 4 
- 4 turns 1750 and the second turns 3500? 
<= 86 ' ; 

| V4 4. What is the ratio of two generators if the outputs are 3500 watts and 

a : 214,500 watts respectively? ° ; 


‘3 5. If an electrically driven sump pump discharges 125 gals. of water 
4 in 4.5 mins., in what time will it discharge 320 gals? 


CRT ee ari ie 
Se ae Ly abstr sats 
Pa) inane AA 


6. A wire 750 fi. long, has a resistance of 1.893 ohms. How long is 
a copper wire of the same area whose resistance is 3.156? 


INDIANA DEPARTMENT OF FPUSLIC INSTRUCTION IMSTREUICTIONAL MATERUALS LAGORATORY 


VOCATIONAL EDUCATION DIVISION INTUANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
SUBJECT: Ratio and Proportion Essicmment M-E T-3 Page 2. 
7. A wire 2725 ft. lorg, &5 mids in dismeter, kes = resistance of 372 
ohms, Find the resistance of 2 wire of the same material 3400 ft. 
jonge 


& Four men did a certain electrical job im 12) hours. How lone wuld 
it take three men to do the seme type of jeb? 


9. One hundred twenty feet of coninit cost $7.€9. Wheat would 250 ft. 
cost at the same rate? 


10. A pinion driver gear hes 2, teeth; the Grivem cezr, G&% teeth. Whet 
is the ratio of the driver gear to the Griven cear? 


ll. Give the ratio of 2 primary windins of 350 turms fo a secomiary 
winding of 17 1/2 turns. 


12. Determine the ratio of the sheft diameter (D) to bezrime lemcth th) 
in probiems A throngh E. 


Yh. 


WL LAMM 


7 


13. A wire thet is 925 feet dons hes = resistence of 2.92 chms. Betermine 
the lensth of copper ware of the same ares inet hes = resistance of 42k 
ohms. 


1,. In the direct drive illustrated, the 4" drive pulley reveives at TO BM. 
Wheat size pulley is needed to incresse the RPM of the drivem ccl-ey to 3200?: 
Round off pulley diameter to nearest L/27, : 


; DREYER 


HOTOR 


OF PUSLIC INSTRUCTION ISESTRRECTICOLL. (AER TIESRIARLS 1 AERATOR 
IEDR STARTS COME 
TRE HALUTE,. (NEAR 


SUBJECT: Ratio and Froporiion assiamet EE T-€ Fes 3 


15, Compute the missing value for gzeers 4 ihroce: By 


— 


16. Determine the spincle spesi for sach siep of ihe ste> come mer ani 
@rive ijilusirsied. 


Bud" 
ee? 1 


17. 4 crew of 12 men assemble 45 units = dz. Uf the moduriiom is to te 
increased to 80 mits a day, how memy adciisone gen will be meeded? 


18, Determine the diameter of the ams=er pile; 


INDIANA 
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Test_Answer Sheet 
ELECTRICIANS VOCATIONAL SCHOOL 
INDUSTRIAL TECHNICAL MATHEMATICS-I 
SUBJECT: Tést on Ratio. and Proportion 
Date 


Assignment M-I T-8 


Name 


Glass Score 


Insu_ actions: You are to place the-answers for each problem of the test on this sheet. 


Also, show all the work in the space provided. 


i. Answer 
2. Answer 
3- Answer 
lie Answer 
Se 


Answer 


— 


pit 


La ie Puste is ase 208 2 0 AS LRP NEM cts AT fata nent aA aE iat Ath ta Slt Vidette Hist hcade TAS 


Medd a yt le dil hte Ad AD fb ot Fe 


: 
j 
; 
i 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 


SUBJECT: Test on Ratio and Proportion 
6. 


Te 


9. 


10. 


INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 
TERRE HAUTE, INDIANA 


Assignment M-I 1-8 Page 2, 
Answer 


Answer 


Answer 


Answer 


Answer 


t{NDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INOIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


SUBJECT: Test on Ratio and Proportion Assignment M-I T-8 Page 3. 


12. Answer_(a) 


(b) 
(c), 
(a) 
{e) 
136 Answer 
Ue Answer 


15. Answer (a). 


16. Answer 


17. Answer 


Pa) Poid 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 


SUBJECT: Test on Ratio and Proportion . 


18, 


&ssicnment ME $$ Page kh, 


£nswer 


NOTE: Turn your test into the instructor as soon es it is commleted. 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LASORATORY 
VOCATIONAL. EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL 
INDUSTRIAL TECHNICAL MATHEMATICS-I . 
SUBJECT: Solution of Simple Formas Assignment M-I-9 
Remarks and Purpose 


Reference: 1. BASIC MATHEMATICS SIMPLIFIED-C. Thomas Olivo; Albany, New “ork: Delmar 
Publishers, Inc.; fourth Edition Dated Feb. 1955, Volumell. 


2. PRACTICAL PROBLEMS IN MATHEMATICS~ELECTRICAL TRADES; Delmar Publishers, 
Inc.; Albany, New York. 


Assignment: 1. Solution of Simple Formulas 
a. read page 323 in reférence fl. 
b. work problems 1, 2, 3, 6, 7, 10, 11, 13, 14, 15, 16, 17, 18, 19, 21, 
22, 25, 26, 30, 31, 33, 34, 35, 36 on pages 50, 51, 52, 53, 5h, 55, 
56 in reference #2. 


TECHNICAL TERES SAFETY 


Forma 

Known guantity 
Unknown cuantity 
Substitution 
Literal value 
Numerical value 


Simplify 

Horsepower 

Lead pitch 

load center 

Bars 

Poles 

Frequency 

Percent efficiency 2 
Resistance _ 
Internal resistance 

Electral motive force (e.m.f. ). 


Centigrade temperature. 
Fahrenheit temperature 
Power factor (@.F.) 
Impedance 

Reactance 


INDIANA DEPARTMENT OF poraceoe INSTRUCTION 


INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DiVioN INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE Pest TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL 


INDUSTRIAL TSCHNICAL MATHEMATICS-I 


SUBJECT: Test on Solution of Simpie Formule Assignment M-I T-9 


Remarks and Purpose 


Assignment: Work the following problems in the space provided on the answer sheet, 
and place your answers in the Space provided. 
KL 

1. R=do When R = resistance 

K = specific resistance of copper 
(10.8) 

I, = length in feet 
ag = diameter in nits 


Bhat is the resistance of 240 ft. of a 2-wire circuit using 71G 
S.B.W.P. wire with a cross-sectional area of 10,380 cir. mils? 
E 


2. I= k}r When I = amperes 
E = volts 
Yr = ifternal resistence 
R = resistame of external circuit 


JZ a cell has an e,m,f.. of 2.4 volts, an internal resistance of 0.03 


ohms, and is connected to an electromamet with a resistance of 1.5 
chas, what current Will the macnet receive? 
8 zx ns 


3e = @x ns)tR When B= wolts of one cell 
ns = number of celis in series 
r =internsl resistance of one ceil 
R= resistance of external circuit 
I— amperes 


If the internal resistance of five cells is 1.8 ohm each, and the cells 


are connected, as shown in the diagram, to a 2 ohm resistance, what 
current will flow through the cirevit? 


emf, per cell 1.5 volis 


—_— SN A SS 
, = : os 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

SUBJECT: Test on Solution of Simple Formula Assignment M-I T-9 Page ? 


, he 


be 


6. 


Te 


Je 


R. is the unknown resistance of a wheatstone bridge arrangement. 
if = 22 ohms, R =30 ohms, R5=200 ohms, find the resistance of 
Rg ‘by subs cituting in the formula given below. 


i — sf When R = variable resistance 
2 R, Be} in arms of bridge 
Re= Sie resistance 
IE mer. 3 
HP= 8s 7, When : = current in amperes 


— voltage in volts 
jotf~ $efficiency of motor 
HP = horsepower 


Find the current required by a motor when the horsepower, % effi- 
ciency of the motor and the voltage -,s known. Trenspose the above 
equation to get the va.ue of I, 


What is the impedance of a coil with 3 ohms resistance and 12 ohms 
reactance? 


gz =VR- x? When Z = impedance 


R= resistance 
X < reactance 


A 3-phase 3-wire circuit supplying power to several motors takes 


275 amps. ”° ‘he pressure is 220 volts and the power factor P.F. 
80%, what is the kilowatt load? 


IxEx 1,73 x P.F. 


KW. = 1000 When KW = 3-phase power in kilo- 
watts 
I current in amperes 


E = pressure in volts 
P.Fo = % power factor 


A 2~phase 4-wire circuit with an emf. of 220 volts is connected 
to a group of motors that requires 85 amps. at S02 P.F. What will 
the load be in kw.? 


I Ex 2 P.F. 
kW. - 1000 When KW. = 2-phase power in kilo- 
watts 
I amperes 


E = volts 
P.F. = % power factor 


What would be the amps. in a 3-phase circuit when the load is 67.5 
HP, 90% eff,, pressure 440 volts and 80% P.F.7 

IxEx‘'2x f. x P.F. 
HP = 7h 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 


TRADE AND INDUSTRIAL SERVICE 


INSTRUCTIONAL MATERIALS LABORATORY 


INDIANA STATE COLLEGE 


TERRE HAUTE, INDIANA 
SUBJECT: 


Test on Solution of Simple Formula 


Assignment M-I T-9 Page 3 
19. What is the frequency (in cycles) of the current furnished by an 
alternator having & poles and running at a speed of 900? 


N 
f=P x 60 


When f = frequency 
P “number of pairs of poles 
N revolutions per minute 


Breerayter 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL, EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
SUBJECT: Test on Solution of Simple Formula Assignment W-I T-9 
4 6. Answer _ ere 
Te Answer me 
&. Answer 
% Answer 
10. Answer 


NOTE: Turn your test ints the instructor as soon as it is completed. 


INCIANA DEPARTMENT OF PUBLIC ihSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION SIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
ELECTRIGIANS VOCATIONAL SCHOOL 
INDUSTRIAL TECHNICAL MATHEMATICS-—I 
SUBJECT: Ohm's “Law Assignment, M-I-10 


Remarks and Purpose 


Reference: 1. BASIC MATHEMATICS SIMPLIFIED-C. Thomas Olivo; Albany, New York: Delmar 
Publishers, Inc.; Fourth Edition Dated Feb. 1955, Volume II. 


2o PRACTICAL PROBLEMS IN MATHEMATICS-ELECTRICAL TRADES: Delmar Publishers, 
Inc.; Albany, New York. 


Assignment: Ly Ohm's Law 
as read page 323 in reference #1, 
b. work problems 1 through 14 on pages 57 and 58 in reference #23 


TECHNICAL TERUS SAFETY 


Potential (E.) 
Aumeter reading (I.) 


Volt meter 


“LTE rm a Mn RATA ER 


-- a ei nee = bad Sere ae ee oe =k te re eee Se or a 7 ewer br ee ee 
EL Pry fA . Sat a Pe a Se ee eal ~~ oh eared al beeiehied 
ETE 0 it ns > 


INDIANA DEPARTMENT OF PUBLIC iSTRUCTICN 
VOCATIONAL. EDUCATION DIVISION 
TRAGE AND INDUSTRIAL Ser/ICe 


(PKS T PRIOR. MASTERS LACT OREY 


Test 
HIBCIRIGIANS VOCATTONLE SCHOOL. 
IMQUSTHIAL TECSMICAL MATECRETICS-3 
SUBJECT: Test co Chnis Las Assignment E-E F-i0 
Remarks and Purpose 


EET De ST A 


Assignment: Work the following probiems im the space provided om the ancseer chest, 


and place your amswers in the space urovided. 


1. A neon electric sign draws 1i ams. Lf its resistance is 92 cims, 
find the voltage needed. 7 


2. What current is dram by a 6,000 cim electric clock ween opercted 


from a 130 voit line? 


3. What is the resistence of a motor if if drews 5 amp From. 2 110 
volt Line? 


4. £110 volt ae Ae Sececes aes 15 amp fuse. Will the fase 
Aearry” a 5.5 ohm load? 


5. A voltage of 28.8 volts is required to semi 7.2 sap of current 


through a wire 5 miles long. (2) That is the resistance of the 
wire? {(b) Whet is the resistence per mile of a wire? 


6. If a 0.6 ohm rail comector accidentally shorted the 12 wolt 
systen of a model railroad, what carrent would floes? 


7. According to the National Hiertrical Gode, Mo. 14 asbestos— 
covered type A wire should never carry more tham 3% am... Is 
this wire safe ito use io carry power io 2 10 olm 2H volt mitor? 


4A 600 watt soldering iron is ased om a 120~volt Lime amd has 2 
resistance of 24, chms. Find the current used. 


9 Whet is the smallest number of insulziors, each rated at 12,000 


volts that should be used to safecamrd =< 220,00-volt transrission 
line? 


Find the resistance of am elertric furmace drawing 41 amp from a 
230 volt line? 


"11, Find the resistmce of an iron if 34 Grass 3.6 amp from a LD 
volt line? 


12, The resistance of the field coils of 2 siuxct antor is 60 cits. 


What is the Tieid current when the voltsce across the coils is 
220 volts? 


1 
a dnl sua onsen cdi NGSOSOADAs no asa Lavan cds dat tea tS NWA 


AGHA fas 
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VOCATIONAL TON DIVISION INCA STARR. COL 
TRADE AND DEK BIeAL SeRviIc= Tite HOLT. INDIA 
Test Answer Shes 
EUECTHICILES POCKTIONET, SOHO, 
Thpusin ls, TECHNICS. WAT ERETTOSIT 
SUPSECT: Test on Omm's Lay fesiomen KE TiO 
Same 
Sane 


be 


You are to ciace ihe answers for each oroblem of the test am this sheet. 
Suso, show aii the work in ite space morided,. 


Porte (tag 


fmower (2) 


(m) 
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SUBJECT: Test on Onm'is Lar 
6. 


Te 


fe 
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INSTRUCTIONAL MATERIALS LASORATORY 
INDIANA STATE COLLEGE 
TERRE HAUTE, INDIANA 


Assignment WI T-10 Page 2. | 


Answer 
Set 


Answer 


Answer 


Answer 


Answer 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL. EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE © TERRE HAUTE, INDIANA 

SUBJECT: Test on Ohm's Law Assignment M-I T-10 Page 3. 

i2. Answer 


NOTE: Turn your test into the instructor as soon as it is completed. 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION 


INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
ELECTRICIANS VOCATIONAL SCEOOL 
INDUSTRIAL TECHNICAL MATHEMATTCS-1 
SUBJECT: Power Formulas Assignment M-I-11 
Remarks and Purpose 


Reference: 1. BASIC MATHEMATICS SIMPLIFIED-C, Thomas Olivo; Albany, New York: Delmar 
Publishers, Inc.; Fourth Edition Dated Feb. 1955, Volume IT. 


2. PRACTICAL PROBLEMS IN MATHEMATICS-ELECTRICAL TRADES; Delmar Publishers, 
Ince$ Albany, New York, 


Assignment: 1. Power Formulas 
a. read page 323 in reference #1. 
b. work problems 1, 2, 3, 4, 5, 11, 12, 14, 15, 18, 19, 20, 22, 
25, 27 on pages 59, 60, 61 and 62 in reference #2. 


TECHNICAL TERMS SAFETY 


. 10.8 constant 


Substation 
Amnunciator cable 


Volt drop (e.) 


+ 
| 
| 
| 
a 
| 
| 
| 
| 
{ 
| 
{ 


. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 


IXSTRUCTIONAL KMATERRALS LAGORATORY 


VOCATIDNAL EDUCATION DIVISION UNBLANA STATE COLLEGE 
TRADE AND INOUSTRIAL SERVICE TERRE HAUTE, INDLANA 


Test 
ELECTRICIANS YOCATIONST, SCHOOL 


INDUSTRIAL TECRNIGCAL MATERA TICS-1 


SUBJECT: Test on Fower Formulas Essiemment M-E T+tE 


Remarks and Purpose 


Assignment : 


Work the following probiems in the spate provided con tke enswer sheet, 
and place your ansuers in the space provided. 


i. 


2 


36 


be 


6. 


What would be the lemih of a copper wire 0.104" im diameter and 
having a resistance of 3.1 omns? 


What are the watts consumed in a circuit with en emf. of HS volts 
and a current of 7.5 amps..tioxine? 


W-Ext R= wetis 
% = volts (e.n.f.) 
i= ars. 


What pressure, in volts, is necessary fcr a circuit of 1625 watts 
and a current of 14.3 amps.? 


w 
E=f 


What current will Tlow throuch a 550 watt electric irom when a 
pressure of 112 volts is maintained? 
W 

i =E 
Whet is the current required in a circuit hevinc 2 resistence of 
26.5 ohms and 500 watts? 

W 
LS" -R 
What is the lost wattage in the armiure of a cemercaior heving an 


internal resistance of 0,3 ohm emi < pressure of 135 wolts ecrcss 
its terminal? 


NOTE: 6 volts Jost in ammcture cirenit. 


gE 


W=k 


oar oe 


' 
é 
F 
E 
: 
E 
E 
E 
4 
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VOCATIONAL EDUCATION DIVISION 


INDIANA STATE COLLEGE 
TRADE AND INOUSTRIAL SERVICE 


SUBJECT: Test on Power Formulas 


ed 
te 


10. 


=: Se 


TERRE HAUTE, INDIANA 


Assignment M-I T-12 page 2 


What is the resistance of the coils of an electric bel} if 0.25 amp. 
flows when a pressure of 2.8 voits is applied? 


R= E E = volts (pressure, e.m.f.) 
i R = resistance in ohms 
I = current in amperes 


What is the resistance of an electromagnet connected to a cell having 
an emf. of 2.2 volts and a current of 0.3 amp. flowing through it? 


Find the resist2nce of one conductor of an anivnciator cable oper- 


ating on 2 12 velt circuit with a 1.2 volt drop and line current of 
2 amps. The cable is 160 ft. long. 


A LC volt battery supplies current for signal lights and switch 
operation between 2 factory substations. The cable is composed 
of thirty 712 gage copper conductors. The length of the cable is 


2200 ft. and the diameter of one conductor is 80.8 mils. Find 
the resistance of the circuit, 


INDIANA DEPARTMENT OF PUSLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABOMATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATS COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


fest Answer Sheet 
ELECTRICIANS VOCATIONAL SCHOOL 
INDUSTRIAL TECHNICAL MA THEVATICS-I 


SUBJECT: Test on Power Formas Assignment M-I T-11 
Date _ . Heme 
Class Score 


Instructions: You are to place the answers for each problem of the test on this sheet. 
Also, show all the work in the space provided. 


1. Answer 
2. Answer 
30 Answer 
he Answer 


oe Answer 


INDcANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE ANDO INDUSTRIAL SERVICE 


SUBJECT: Test on Power Formulas 
6. : 


Te 


Fe 


10. 


INSTRUCTIONAL MATERIALS LASGRATORY 
INDIANA STATE COLLEGE 
TERRE HAUTE, INDIANA 


Assignment H-I T-11 Page 2. 
Answer__ 


Answer 


Answer 


Answer 


Answer 


NOTE: Turn your test into the instructor as soon as it is completed. 
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INDIANA DCPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRAL— AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL 
INDUSTRIAL, TECHNICAL MATHEMATICS-I 


SUBJECT: Areas Assignment M-I-12 
Remarks and Purpose 


Reference: 1. BASIC MATHEMATICS SIMPLIFIED-C, *homas Olivo; Albany New York; Delmar 
' Publishers, Inc.; Fourth Edition Dated Feb. 1955, Volume II. 
-2e PRACTICAL PROBLEMS IN MATHEMATICS-ELECTRICAL TRADES; Delmar Publishers, 
Ince; Albany, New York. 
Assignment: 1.. Areas of Rectangles 
a. Tread pages 116 through 120 in reference fi. 
b. work problems 1, 2, 3 on pages65 in reference #2. 
2. Areas 
ae read pages 116 through 128 in reference #1. 
be work problems 2, 3, 4, 5, 8, 10, 13, 15, 17,:19, 22 on pages 
66, 67 and 68 in reference #2. 
TECHNICAL TERMS SAFETY 
Square measure 
a q Surface measure 
a. Bus-bar _ 
Linear measure 
Rect e 
Electral magnetic 
Transformer 
io 3 Contact Area 
*e Rigid Steel 


Conduit 
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INDIANA DEPARTMENT GF PURLIC INSTRUCTICN 


INSTRUCTIGNAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE 


TERRE HAUTE, INDIANA 
Test 
spat icee 


ECECTRICIANS YOCATIONAL SCHOOL 
TNHDUSTRIAL TECHNICAL BATHEMATICS~I 
SUBJECT: Test on Areas 


Assignment H-I T-12 
Remarks and Purpose 


Assignment: Work the following problems in the space provided on the answer sheet 


and place your answers in the space provided. 


be 
ase 


A piece of copper bus-bar, 5/8" x 1" in cross section, has an area 
of how many sq. mils? 


2. Carbon brushes have a certain contact surf 


ce ares. What would be 
the contact surface area of the brush shown below? 


3. If the brush in the above sketch ols 2" ong and placed in a 4 


sided brush holder with a depth of 1 1/2", what amount of surf ace 
would be making contact with the brash holder? 


he Give the inside areas of the following sizes cf rigid steei conduit: 
1/2" ecorduit, inside diameter .622; 3/4" conduit, iriside diameter 


: 

: 

i 

3 

; 

: 

82h; 1" condBit, inside diameter 1.049. See Figure. : 
4 

| 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATIGN DiviSiON 
TRADE AND INDUSTRIAL SERVICE 


SUBJECT: Test on Areas 


Fach = 


gauge copper wire? 


54 A lead covered 500,000 
imate outside dianeter 
sectional area of thi: 


INSTRUCTIONAL MATERIALS LABORATORY 
INGIANA STATE COLLEGE 
TERRE 4AUTE, INDIANA 


Assignment M-I T=-12 page 2 


fa f 

3/c (three conductor) cable has an approu- 
of 2.44", What is the approximate crogs~ 
Sable? 


of a magnet is prepertional to the _ yuare of the 
s of force per « mare inch and is propértional to 
b face contact. W.atb is the area of the face of a 
has a 4" diameter? See figure. 


7. What is the square mil area of the cross section of a #0, 2 and S 


to ww 


Refer to wire tavies, 


8. What is the square mil area of a wire 1/4" 


af" in diameter? 


9. What is the surface contact ar 
s a ea of a magnetic 
side diameter of 5.5632 -— 


t~ 


. the outside diameter is 8%, 


3 


LAMP CENTER 


netic pole that has an out- 


QO. An electromagnetic brake ased a brake lining that is 1 3/4 wide and 


What is the area of braking surface if 


‘4, beake linings are used per brake? 
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VOCATIONAL EDUCATION DeVision RADAR STATE COLLEGE 
TRADE AND INDUSTRIAL SaRVICE TERRES HASTE, TULA 


SUBJECT: Test on Arsas &ssionment ME T-32 
Bate Dane ‘: 
Class . Score 


instructions: You are to place jhe answers for each problem of the test om this sheet. 
Ales, shoe ald the work in the space provideds 
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INSTRUCTIONAL MATERIALS LABORATORY 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION OFVISION INDIANA STATE COLLEGE 
TRADE ANO INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL 
INDUSTRIAL TECHNICAL MATHEMATICS-I 
SUEJECT: Right Triancles Assignment L-I-13 
Remarks and Purpose 


Reference: 1. BASIC MATHEMATICS SIMPLIFIED-C. Thomas Olivo; Albany, New York: Delmar 
Publishers, Inc.; Fourth Edition Dated Feb. 1955, Volume Ii. 


2. PRECTICAL FROBEEMS IN MATHRMATICS-ELECTRICAL TRADES; Delmar publishers, 
Inc.; Albany, New York 


Assignment: 1.Right Triangles 
@. read pages 305 through 308 in reference #1. 
6. work 213 problems on page 70 in reference #2. 


TECERICAL THREES SAFETY 


INDIANA DEPARTMENT OF F\/8LIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVIN%N INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVIC. TERRE HAUTE, INDIANA 


ELECTR: “IANS VOCATIONAL SCHOOL 
INDUSTRIAL TiSHNICAL MATHEMATICS-I 
SUBJECT: Right Triangles Assignment M-I T-13 
Remarks and Purpose 


~ 


~ 


a 


Assignment: Work the following problems: 


1. Determine the length of side (L) for triangles 4 through E. 
Substitute the values given in the table in the oquation, 


2. Determine length (b) when 


ey Pr 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL. EDUCATION DIVISION 
TRADE AND INDUSTRIAL. SERVICE 


Right Triangies 
3. Compute dimension Z of the part illustrated, for each dimension given 
for X and Y, correct to three decimal places. Wherever practical, use 

the table of square root values. 


SUBdECT s 


INSTRUCTIONAL Rell ees LABORATORY 
DIANA STATE COLLEGE 
TERRE HAUTE, INDIANA 


Assignment M-I T-13 Page 2, 


4. The largest side (hypotenuse) of a 90° triangle is 


Find the hypotenuse for triangles A, B and C. 


triangle 


| Side a= | 6 3/2" | 7 aoe] a.50_ 


| 


= J a2} be 


INDIANA DEPARTMENT OF PUSLIC INSTRUCTION 

: STRUCTION MATERLALS 

VOCATIONAL EDUCATION DIVISION LABORATORY 
TRADE AND INDUSTRIAL SERVICE —— STATE COLLEGE 


SUBJECT: Ri i i 
Right Triangles &ssignnemt ME TI3 Page 3. 
5 The vector diagram shows a voit 
aze of 27 between ama and a 
oe Lope What 2 the voliage across ty zat La? This lees 
© square roct of the sum of ster other 
sides of the triangle. > e an ia 


27 WLIS 


fy 35 WLTS L 
2 


nt smatinttativivadaediyonsuseiapinmacecsabakdderstiiaarn stents ciiadbaonnachnacs int nadshnisec tia sib inaassadaadltalaaadieaiha — 


6. Find the le Ff the missi 5 5 2 - 
vr eon @ missing side im each of the following richt 
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3.5 : 
; 7 
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47 B 
7» Find the diagonal distance between the teo drill bushing holes shown in 


the bushing plzte of the figure... 
3ea37 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRARE AND INDUSTRIAL SERVICE 


SUBJECT: Right Triangtes 


INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGS 
TERRE HAUTE, INDIANA 


Assignment M-I 7-13 Page he 


8. If an acre of land is laid out in the form of a rectangle and one 
side of the rectangle is 153 feet long, what is the length of the 


other side? 


9. How long can a piece of sheet metal be which is 2 ft. wide and can 
be placed inside of a box 2 ft. wide X 3 ft. high X 4 ft. long? 


Disregard its thickness. 


10. What length of wire will be required to wind around a ber 18 inches 
long, 1 15/16 inches in diameter, with a lead of 2 1/4 inches if 


the wire is 1/16 inch in diameter? 


INDIANA DEPARTMENT OF PUGLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION CIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


Test Answer Sheet 
EIRCTRICIAKS VOCATION: L SCHOOL 
TNBOUSTRIAL TECHNICAL WATHEVATICS-i 


SUBJECT: Test on Right Triangles Assicnment Hei T-13 
Date Name 
Class Score_ 


Instructions: You are to place the ensners for each problem of the test on this sheet. 
Also, show all the work in the space provided. 


1. answer (a) 
(b) 
{c) 
(a) - 
(e) 
2e Answer 
3e Answer 
Shs Answer {2) 
{b) 
(c) 


- 5 Answer 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL, MATERIALS LABORATORY 
VOCATIONAL. EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


SUBJECT: Test on Right Triangles Assignment M-I T-13 Page 2. 


6. Answer (a) 
(b) 
(¢)_ 
Te Answer 
&. Answer 
ar Answer 
10, Answer 


NOTE: Turn your test into the instructor as soon as it is completed. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABCRATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


BLECTRICIANS VOCATIONAL SCHOOL 


INDUSTRIAL TECHNICAL MATHEMATICS-I 
SUBJECT: Impedance Diagram Assignment M~I~1, 


Remarks and Purpose 


Reference: 1.-BASIC MATHEMATICS SIMPLIFIED- C. Thomas Olivo; Albany, New York: Delmar 
Publishers, Inc.$ Fourth Edition Dated Feb. 1955, Volume II. 


2. PRACTICAL PROBLEMS IN MATHEMATICS-ELECTRICAL TRADES; Delmar Publishers, 
Inc.; Albany, New York. 


Assignment: 1. Impedance Diagram 
a. read pages 305 through 308 in reference #1. 


b. work problems 1, 2, 3, 5, 6, 7, 8, 9, 10 on pages 71 and 72 in 
reference #2. 


TECHNICAL TERMS SAFETY 
Impedance (Z.) 


Inductance 


Inductance reactance drop (xn) 


INGIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
Test 
ELECTRICIANS VOCATIONAL SCHOOL 
INDUSTRIAL TECHNICAL MATHEMATICS-I 
SUBJECT: Impedance Diagram Assignment H-I Tl 


Remarks and Purpose 


Assignment: Work the following problems in the space provided on the answer sheet, 
and ~lace your answers in the space provided. 


1. A circuit has an impedance of 45 ohms. The current flowing is 1.3 
amp. What is the e.m.f. across the circuit? 


2. Find the impedance of a coil which draws 4.6 amp. when connected 
across a 110-volt 25-cycle line. 


3. A circvit has an impedance of 35.2 ohms. What is the effective 
voltage if the maximum Value of the current is 11.4 amp.? 


4. What is the impedance of a circuit which has a resistance of 48 
ohms and a capactive reactance of 64 ohms? 


5. The impedance of a certain appliance is 52 ohms at 60 cycles. 
If this device can take 10.6 amperes safely, at what 60-cycle 
a-c Voltage can it be operated? 


6. The 60-cycle impedance of a circuit is 37 ohms, When connected 
across a 60-cycle source of supply the current in the circuit is 
1.06 amp. at the instant when 18° of the cycle have been com- 
pleted. If a voltmeter is connected across this cireuit, what 
should its reading be? 


7. The instantaneous value of the current in a certain circuit is 15 
amp. when 40° of its cycle have been completed. If the impedance 
of the circuit is 12 ohms, how many volts would be indicated by a 
voltmeter connected across the circuit? 


8. A coil whose impedance is 15.8 ohms is connected across a Line where, 
the e.m.f. is 200 volts. Find the instantaneous value of current 29 
after its zero valve. : 


9. A circuit has an itpedance of 37.8 ohms. What would a voltmeter 
read when connected across this circuit, if the instantaneous current 
is 4.9 amp. 75° after the O° position? 


10. What effective voltage is necessary to force 13.5 amp. through a 
circuit whose resistance is 9,1 ohms and whose reactance is 7-2 ohms? 


INDIANA DEPAATMENT OF PUEL.IC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 


{COATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
SUBJECT: Test on Impedance Diagram Assignment M-I T-14 Page 2. 


li, The reactance of a circuit is equal to 1/3 of its impedance. If 


12. In Fig. 1 find (a) the total voitage, (b) the impedance, (c) the 
phase angle, and (d) the power. 
L2O0.8S Ar. 
———- 
B £y=? 
R=/00 Onrts Xi 2/00 Ours 7a? 
| aa Ea = 8S Vorrs Fu = 85 VYoirs Pre? 
@=? - 
—_—0 VW, 
£760 ces 
13 “An inductance of 0,17 nenry and a resistance of 50 ohms are connect- 


Fie. 2 


- drop across the resistor and the coil, (e) the phase angle, and ( 


the resistance of the circuit is 2h ohms, calculate the impedance 
and reactance values, 


ed in series across a 129-volt 60-cycle line. Find (a)*the inductive 
reactance, (b) the impedance, (c) the total current, (d) the eae 
£37 


the power used. 


A resistance of 5 ohms is in series with a coil whose inductive re-. 
actance is 12 ohms. If the total voltage is 104 volts, find (a) the 
impedance, (b) the total current, (c) the voltage drep across each. 
part, (d)} the phase angle, and (@) the power. 


Part of the oscillator circuit for a continuous-wave transmitter‘ is 
shown in Fig. 2. Find the current from point A to point B if the 
voltage drop is 70 volts, 


A 


Ls 0225 HENRY 


R=350,000 oxrs 


INDIANA DEPARTMENT OF PUSLIC INSTRUCTION INSTRUCTIONAL MATERIAL LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE ANDO INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


Test Answer Sheet 
ELECTRICIANS VOCATIONAL SCHOOL 


INDUSTRIAL TECHNICAL MATHEMATICS~I 


SUBJECT: Test on Impedance Diagram Assignment M-I J-14, 
Date | Name 
Class_ Score 


Instructions: You are to place the answers for each problem of the test on this sheet. 
Also, show ail the work in the space provided. 


le Answer 
Ze Answer 
36 Ansvier 


he Answer 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
= SUBJECT: Test cn Impedance Diagram Assignment M-I T-1, Page 2, 
; 5 Answer 
6. Answer 


To Answer 


8. Answer = ; 
1 
Po Answer 
10, Answer 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 


SUBJECT: Test on Impedance Diagram 
il. 


$3. 


15. 


INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 
TERRE HAUTE, INDIANA 


Assignment M~I T-Li Paze 3. 
Answer (a) 
(b) 


Answer (a) 
(b) 


ry 


Answer (a) 


Answer (a) 


Answex: 


NOTE: Turn your test into the instructor as soon as it is completed. 


VT_003_186 


Carpentry, Building Trades Area. 


Building Trades Teachers and Journeymen Carpenters of Ind 
Indiana State Dept. of Public Instruction, Indianapolis 
Indiana State Univ., Terre Haute. Instr, Materials Lab, 
Pub Date - 65 

MF AVATLABLE IN VT-ERIC SET 111p, 


*CURRICULUM GUIDES, *TEACHING GUIDES, STUDY GUIDES, *TRADE AND 
INDUSTRIAL EDUCATION, “CARPENTERS, *CARPENTRY, HIGH SCHOOLS, 


This cur.iculum guide was designed to aid the instructor in 
orienting students to and preparing them for entrance into the 
Carpentry trade through experiences in practical construction and 
study of technical related information, The material was developed 
by building trades teachers and journeymen carpenters in a workshop 
under the supervision of the Supervisor of Trade and Industry. The 
units are (1) Form Building, (2) Floor Framing, (3) Wall Framing, 
(4) Roof Framing and Sheathing, (5) Exterior Covering and Trim, 

(6) Insulation, (7) Interior Finish, (8) Stair Building, and (9) 
Scaffolding, Each unit has assignment sheets with objectives, 
textbook references, related technical information topics, 
on-the-job informacion and work topics, and a studen: study guide, 
Emphasis is on light or resident-type construction, and a building 
project is used as the vehicle for instruction. The course is 
designed for day school trade classes, The students enrolling in the 
course should be high school juniors at least 16 years of age who 
intend to complete 2 years of training and enter the trade. Basic 
references and supplementary materials are listed in the 
bibliography. A suggested list of hand tools and equipment and the 
by-laws and articles of incorporation for the Vocational Building 
Trades, Inc, are included. This document is available for $1.00 from 
Division of Industrial Education, Indiana State University, Terre 
Haute, Indiana 47809. (HC) 
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THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM 
PERSON OR ORGANIZATION ORIGINATING IT. PO:WTS OF ViE¥? OR OPINIONS 
STATED 00 WOT HECESSARILY REPRESENT OFFICIAL OFFICE OF EOUCATION 


POSITION OR POLICY. 
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MEMORANDUM 


TO: The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio Stute University 
980 Kinnear Road 
Columbus, Ohio 43212 


Vocational Instructional 
FROM: (Person) Thomas E. Eactus (Agency) Materials Laboratory 
(Address) Division of Industrial Education, Indiana State University, Terre Haute 
EEE 
DATE : August 5, 1967 
RE: (Author, Title, Publisher, Date) Carpentry - 1965 


Supplementary Information on instructional Material 


Provide information below which is not included in the publication. Mark N/A in 
each blank for which information is not available or not applicable. Mark P 
when information is included in the publication. See reverse side for further 
instructions, 


(1) Source of Available Copies: 


Agency Vocational Instructional Materials Shoretony 
Address _ Division of Indus ducation. Indi : 2 


Limitation on Available Copies nan ane rice Unit St OU 


(quantity prices es 


(2) Means Used to Develop Material: 
Development Group P 
Level of Group P 
Method of Design, Testing, and Trial P 


(3) Utilization of Material: 
Appropriate School Setting P 
Type of Program ? 
Occupational Focus P 


Geographic Adaptability OUNJA—(s—C(‘CCSC*sS N7A 
Uses of hee eae 
Users of Materi 
(4) Requirements for Using Material: 
Teacher Competency 


Student Selection Criteria RA 
Time Aliotment P 


Supplemental Media «= 


Necessary 
Desirable —} (Check Which) 


Describe 


Source 
(address 
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PREFACE 


4 cals curriculum guide has Dcen deveLoved primerily for use iy the in- 
str-ctcre of the day trade classes, Emphasis nas keou vleced ot lic or 
resident type of construction so as to meet the objectives oF these aa. trade 
clisses in the .ublic schoolse 

Instructors in the apprenticeship sro:rem and journtymtin eiso can use 
snis aide te secd advantage. The technical related scit.ons can be used 
Socverer with tse regular question ascicimaonts for apprencices, Jourseymen 
can .ce any Lats or atclignaents for instructional pusposes as necded %4o 
Purser tueir imowledge cf cr proficiency in the carpentr: tradeo 

Agcitioueal univs concernin:' industris1l urypes of carvserury co.strvetion 

pi mst be added So these in the suide in order to Puifill o11 the basic roquirce 
MeIass Necescaiy” Zor ea. complete carponcr course ef study Zor esorentices aud 

jouriesmien upcreding oroxrame 


Crvpom‘try, woiliscs the r:ajor restic: of the tine in the day, trade classess 


b.cselore, the sev of waits for this cren .as been developed first. Lets of 
vnits ia the other trees, with which the classes are cenveraed, will te de- 


7eic cd later. 


tne material for this volime was aevcloyed v3 verchurs cf building trades 
ong jovrneyam caryenecrs of Indiana in evmrer workshoz;s under tay avs icies 


ang guidance of the Suuverviser of wrede and Industr; of the Stave of Indiana. 


Wee 


Special aclnuvledgemont is isece to the State Board of Vocacvional Educaticn 
of Illinois for permission to use <eserial developed ob, the building trede 


Sececners of shat state. 
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STATE OF INDIANA 
BOARD OF VOCATIONAL EDUCATION 


es 


MEMBERS 
krse Burneice L. Black im, Glen D. Barkes 
aq New Castle Mew Albany 
t 
Dre Charles 3. Rochelle Irs. Joon We Gods, dre 
Bver.svills ladianapoiis 
! 
—_— re Ira L. Huntington iv, Luke White 
Yiabash Covinton 


EXECUTIVE AND ADiINISTRATIVE STALE 


Williexn BE. Wilson 
State Superintexdent of Pubiic Instruction 


WeA. Willians 
Director 
Division of Vocational Edvcation 


SUFLRVISQRY STAFF 


Donate Le Pound 
Supervisor 
Trade and Irdustrial Edvcation 


Assistaxt Supervisor 
fzrede and Industrial Education 


Bill Spence 
Assistant Supervisor 
Trade ond Industrial Education 


Charles We. Carlock Indiana Stats Viax “dd: Furdue 
Teavuizer Trainer Teacher trainer 

Lester Hale Indiana State VWieSe Hili Purdue 

Teacner Trainer Teccher Traincr 

Viilliam Jemes Indiana State indrow Perker Purtce 
Teacher Trainer focency “rainer (Haxmond ) 

harold Bennett Furdve Lee Bushongs Purdue 
fce3her Trainer Teasher Traincr (Ft. Wayne) 

Alfred Drew Purdue 


Teacher Trainer 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION OIVISION INDIANA STATE COLLEGE 
TRAOE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
. OBJECTIVES 
Generals 
Py . 


To prepare the boy for advantageous entrazce in tne carp2ntry tradese 
Specific: 


le To orient students in the carpentry trades 

2e To develop skills anc kmowledgs through rractical sonstractione 

Se To develop appropriate end safe work habits. 

4. To develup the ability to asply technical reiated inforaetione 

5e To develop a wholescue understanding of trade and social protlemse 
6e To develop desirable attitudes of initiat’vc, responsis.iity, 

7e To develop a pride in good workmanship, 


1. Students shall be at least 16 years of age & have junior standing. 
2e Students shall enroli with the intention of completiag two years 
of building tradese 
° Se Students shall enroll with the intention of entering the trade, 
4, It is recomended that all enrollees in the building trades have 
at least one year of previous industriel arts on an exploratory 
é besise Excepticns may be sande where an enrollee enters from a 
school where industrial arts courses are not aveilablee 
Se A building project equivalen* to a two tedroon rasidencs shall be 
constructed es a vehicle for instruction. In cities and toms 
where outside projects cannot be built a project within the shop 
area may be builte The area available would determine the size of 
the house to be builte 
6. With 4 oneehalf day progras, it is better to spend two years on one 
project than to sacrifice on giving all the necessary technical 
related informetione 
% Classes shall be limited to 16 students. 


_— Standards For Day Trade Programs: 


age 


UNIT I. 
WIT It. 
UNIT Ill. 

ca UNIT IV. 


BUILDING TRADES CARPENTRY 


FORM BUILDING Ge 
types of Sail in Foundation Work 

layout of Foundations 

Bulising facting end Fier Forms 

Stasis and Ster Forms 

Colum and Beam Forms 


SLOGR FRAMING 
SiiLl Gonstrastioaag 
sr Goluwans 
Gieders or Beams 
Floor ami Gelling doists 
Feaming Openings 
Placing or Bridging 
laying Sub-Fiae 


166 


WALL FRAMING 
Piatformm Frame 
Balison Frame 
Deor Framing 
Window Feaning 
Partition Framing 
Fics Place Framing 
Siiding Door Framing 
Pare 
Grcunds ant Backing 
Framing Gablisc Enis 
Outside Wali Sheathing 


2A. 


ROOF FRAMING AND SHEATHING 
General Information 
Framing a Gabie Roof 
Freming a Shed Roof 
Framing a Hip Roof 
Framing intersecting Roofs 
Freming a Gambrel Roof 
Framing of Unequai Pitch Roofs 
Framing Dormers 
Framing Flat Decks 
Framing Truss Reefs 
Roof Sheathing 
Collar Beams 
Freming for Roof Openings 
Framing a Snub Gable 
Framing a Lean-To Roof 
Framing a Chimney Saddle 


360 


win 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION NiVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


UNIT VY. EXTERIOR COVERING AND TRIM 536 
Cornice Trim 
Roof Coverings 
a. Wood Shingles 
bo Asphalt Shingles 
Cement: Asbestos Shingles 
Roll Roofing 
¢, Metal Roofing 
Setting Window and Door Frames 
Wall, Coverings 
Porch and Entrance Trim 


Generai, Information 
Loose Type 
Blankets and Batts 
Rigid Board 
Reflective Type 


UNIT VI. INSULATION 61. 
UNIT VII. INTERIOR FINISH 676 
Fitting and Hanging Window Sash 
* Trimming Window Openings 
Finish Floors 
Gomposition and Ceramic Floor Covering, Tile, etc. 
£ Setting Door Jambs 
Trimming Door Openings 
Fitting and Hanging a Door 
Base Beards 
Miscellaneous Members 
Wall Covering 
Instailting pre-fabricated Cabinets 
UNIT VIII. STAIR BUILDING 719. 
types of Stairways 
Stairway Terms and Types of Construction. 
How to Determine rise, run and tread in stair layout 
How to determine headroom, drop and length of stock 
How to layout and cut stairhorses 
How to layout and sut stringers 


UNIT IX. SCAFFOLDING 86 
Low Scaffolding 
Wedium Scaffolding 3 to 10 feet 
High Scaffolding 
Special Scaffolding 
Use of ladders 


AGENDA A Bibliography 
AGENDA B Suggested list of Tools 
AGENDA C By-Laws to Articles of Incorporation 


=5r- 


UNIT # 1 


ASSIGNMENT # 1 


ASSIGNMENT # 2 


ASSIGNMENT # 3 


ASSIGNMENT # 4 


ASSIGNMENT # 5 


ASSIGNMENT # 6 


ASSIGNMENT # 7 


ASSIGNMENT # . 


ASSIGNMENT # 9 


BUILDING TRADES CARPENTRY 


FORM BUILDING 

TYPES OF SOIL IN FOUNDATION WORK 
LAYOUT OF FOUNDATIONS 

BUILDING FOOTING & PIER FORMS 
BUILDING WALL FORMS 

STAIR AND STEP FORMS 

COLUMN AND BEAM FORMS 

SIDEWALK AND FLOOR FORMS 

ARCH CENTER FORMS 


FORMS FOR CAPS, SILLS AND LINTELS 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


CARPENTRY 


UNIT I, FORM BUILDING 


REFERENCES 
ASSIGNMENT 1. TYPES OF SOILS le Concrete Form construction pp, 1-7 
IN FOUNDATION 2. Lair, pp. 13-14 
WORK. 3o 
be 
50 


The mature of the prevailing soil should be known, because soils are the 
determining factors for a permanent base for a foundation. 


CLASSROOM . ON THE JOB 
Related technical. Information to be Work to be done 
information given on the job on the job : 
Bearing strength of Data of climate and Tests: 
. sub-soils area drainage zs 


Open pit method. 


é Aug ?r Method. 


STUDENT STUDY GUIDE 


1. List three types of soil encountered in small building foundations? 
2. What type of soil makes che hest footing base? 

3. Why is clay tne most uncertain of soils for building foundations? 

4. Name three types of soil that are less suitable as a foundation soil? 
5. What is the common cause of foundation movement? 

6. What is the depth of the frost line in your community? 

7. What might happen if frost does get under the footings? 

8 How can the footings >e protected against frost? 

9, How may water be drained from foundation soils? 
10. How is soil tested by the "open pit" method? 


ay 


CARPENTRY 


UNIT 3%. FORM BUILDING REFERENCES 
1. Durbahn, Vol. II ppe 16822, 456-467 
ASSIGNMENT <,. LAYOUD OF 2e Lair, ppe 713 
POUNDATI OWS %q Sonerete Form Construction, ppe 813 
46 
& 


The Gueg s@ of shis amit is ta describe in detail the methods of laying cut 
Foucdat i. ac, setting batter boards, establishing building lines, and checking the 
Lay oe CY Seger mathde 


$205 cee aoe en ON THE JOB 

Reliated Se hrisa. Information to be Work to be dons 

inform on given om the job on the job 

Safety Presautionse Safety Presautionse Locate Property Line. 

Study Losal Buliding Apply Building Codes. Establish Front Building 

Gviese Read Plst Phang How to square by 6=8=10 Lines 

and Survey maps. Oriere Tulse Losate other building lines. 
P= tetion in use of transit How to check diagonals. Set Batter Boards. 
| of Gumpy level. How to make and set bate layout offsetse 

ter boardse Locate Excavation Linese 


Use of Piumb bob and line. Uocate Footing Lines. 


STUDENT STUDY GUIDE 


te Why is it important to check the plot plan or have a survey made? 

Ze Why are the restrictions sf the loss! code? 

So Why is it important to follow a11 ths provisions of the local Smet 

4e Why should all layout dimensions be checked? 

FE. Teli how te establish a base line from the surveyor's linese 

6e Describe the “6sGeIo method" of squaring corners and explain why these 
figures are usede 

e Explain how the "diagonal method" is used to square a building. 

Qn What is the purpose of batter bearis? 

9. Should batter boards be erested level? Why? 

LCe Haw are somners relocated after the excavation is made? 

Lie What fan.tors determine the size of the excavation as compared to the size 

of the foundation? 
i2— How are excavetion and footing lines located? 
te Tns* the tosis ani equipment necessary for laying out building linese 


itis 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND SNDUSTRIAL SERVICE 


CARPENTRY 


UNIT I. FORM BUILDING 
REFERENCES 
ASSIGNMENT 3. BUILDING FOOTING - 1. Dalizell and Townsend, Vol. IT pp. 8-1, 


& PIER FORMS 2. Durbahn, Vol. II pp. 24-26 
; 36 Concrete Form Construction, pp. 34-54 
4. Local Code 


The purpose of this lesson is to teach the names, sizes and proper con- 


struction of easn type of footing forms. 


CLASSROOM ON THE JOB 
Related technical Information to be Work to be done 
information given on the job on the job 
Safety Precautions. Safety Precautions. Locate footing lines. 
Reasons For Footings. Locate depth and level Establish corners to correct 
Types and Sizes of footing lines. level. 
Footing Forms. Footing keyways. Build, brace and level 
Methods of Leveling Forms Locate steel in footings. outside forms. 
Estimating. Size of piers. Build, brace and level in- 
Math related to forms side forms 
and materials. Build special footings, 


Load weight for piers 


piers, for chimneys and 


and spans. special appliances. 


Installation of steel. 


STUDENT STUDY GUIDE 


How are footing lines determined? 

What two items must be taken into consideration when determining the width 
of footings? 

Bhat rule of: thumb is used to determine the width and depth of footings? 
What can be done to strengthen a footing which passes over a filled anes? 
Describe method of leveling footing forms. 

Why should outside footing forms be built first? 

What provision should be made in the footing for bonding the ee 

Sketch two types of special footing forms used for piers. 

How is the straight edge used in form building? 

Write a brief step-by-step procedure of how to build a form for a tapered 
footing. 
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INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 
TERRE HAUTE, INDIANA 


i 
CARPENTRY 


UNIT I. FORM BUILDING 


ASSIGNMENT 4. WALL FORMS 


REFETENCES 


, to Dalzeil and Townsenc, Vole ppe 14-25 
i 20 Durbahn, Vole IT ppe 26-44 
2. Concrete form construction ppe 14-33, 


53872, Checking Your Knowledge. 


The purpose of this Lesson is to familiarize the student with the various 
types. methcds *f sonstrustion, erection, tying, and bracing of forms for 


concrete walise 


CLASSROOM ON THE JOB 

ImFformation given on the job on the job 

Safety Presautionse Re-chesk form linese Reecheck building corners 

Materials Used in Form How to make am set end linese 

Building Waid formse Building, plumbing, bracing, 
Lubrication of Forms Bracing formse and lubricating outside wall 
z Study spreaders, whoisrs, How to erect runwayse formse 

and tiese Opening sizes for Building plumbing, bracing, 

Seaffolds pertaining t= Windows, docrs and other inside wall formse 

runway so opening se Building runways 

Math related to wali Establish concrete wall 

formse levelse 


Anchors, tie rods, ree 
inforcements and ciampse 


STUDENT STUDY GUIDE 


Setting window, door, and 
other opening framese 
Removal of formse 


le How is the building or wall line located on the footing? 


20 How are the studs fastened at the footing? 


3e Studs for forms should be located 12", 16", 24", 28" 0.C. 
4. Give the actual sizes ef the following pieces used in form wrk--2 x 43 


2x62 2% 8s 2x10; 2x 12. 


5e How much lumber would one crder to compensate for lack of actual width? 


62 Dessribe procedure for making a form panele 


7o How does the iength of the inside form differ fram the outside form? Explaine 
8e What is the difference in fmction between the wholer and the spreader? 

So Name and describe three types of tie rod fastenerse 

10e Why should a laddsr be used when entering or leaving basement after wall 


forms are in place? 


ile Name the parts cf a wall form that contribute to rigid bracinge 
l2e How are door and window openings, water pipes entrances, grider pockets, etc., 


formed in eonerete walls. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
CARPENTRY 
UNIT I. FORM BUILDING REFERENCES 
ASSIGNWENT 5. STAIR AND lo Dalzell and Townsend, Vole I, pps 331-335 
STEP FORMS 2. Durbahn, Vol. II, pe 40 


So Townsend, ppe 180-182 
4. Concrete Form Construction, ppe 73087 


The purposes of this assignment is to asquaint the student with the correct 
methods and procedures in the construction of forms for concrete stairs and stepse 


CLASSROOM ON THE JOB 
Related technical Information to be Work to be dons 
information given on the job on the job 
Safety Precautions Safety precautionse Locate stairse 
types of Concrete Steps How to make and use a Layout & locate stringerse 
& Advantages of Eache pitch boarde Bracing & shoringe 
Estinatinge Why reinforcement steel Placing Reinforcementse 
is used. 
Formulas: How to layout stringers. 
ae Height, Width of Determining sub-gradese 
stepse 
be Tread Pitch for 
drainages 


STUDENT STUDY GUIDE 


le What two measurements must be determined before steps can be laid out? 

&e The proper height of a concrete step is 6, 6x, 7, TS, or 8 inchese 

Se How are number of steps determined? 

4- State a general rule indicating the relationship between the height of 
riser and the width of tread? 

5e How is the relationship between riser and tread a safety factor? 

62 How is a pitch beard made and used? 

°» In the open stair form, the joist (need, neednot) extend beyond the slab 
supporting sheathinge Explaine 

8. What is the purpose of beveling the bottom of the riser board? 

9. Why should the open stair horse have shoring wedges under the posts? 

10. Why is it desirable to build step forms so that the risers and side forms 
can be easily removed? 

11. How slose to the top of the step slab should the reinforcing steel be placed: 

12 Sketch an undercut and an ornamental risere 

1g. What are the advantages of concrete steps over wooden steps? 

lée Why is good workmanship so important in building forms for concrete steps? 


lle 


CARPENTRY 


UNIT I, FORM BUILDING 


REFERENCES 
ASSIGNMENT 6. BUILDING COLUMNS 1. Dalzeil and Townsend, Vol. II, pp. 26-27 
AND BEAM FORMS 2. Durbahn, Vol. II, pp. 45-47 


3. GieSe, pp. 54-55 
4. Concrete Form Construction, pp. 42~43 


The purpose of tnis lesscn i. to explain the types and methods of con~ 
struction forms for ccacrete columns and beams, as well as setting, bracing and 
shoring in position, 


CLASSROOM ON THE JOB 


Related technical Information to be Work to be done 

information given on the job on the job 

Safety precautions. Safety Precautions. Setting, spacing and 

Material used in con- How to build forms for shoring posts and other 
struction. columns and beans. supports. 

Methods of anchoring. Bracing columns and Sheathing forms. 


beam forms. 


STUDENT STUDY GUIDE 


1.(a). What is the purpose of a column? 
(b}. What is the purpose of a beam? 
2. Why are triangular strips placed in the corners of column and bear forms? 
3. How long should the forms be left in place after pouring a load bearing cplaane 
4. What is the function of a yoke? 
5, Illustrate two types of yokes which can be made on the job? 
4. Indicate the number and spacing of yokes on a column two feet square and 
ten feet high. 
7. Explain how a beam form is held in position. 
8. What advantages are there in making up panels for column and beam forms? 
9, Why is it recommended to use tongue and grove sheathing in the construction 
of volumn forms? 
10, What special consideration must be kept in mind when making forms of plywood 
for short columns or piers? 
ll. Explain the advantages of a tapered form for short piers or columns? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL. SERVICE TERRE HAUTE, INDIANA 
CARPENTRY 
UNIT Io ¥ORM BUILDING REFERENCES 
ASSIGNMENT 7. SIDEWALK & 1. Dalzell and Townsend, Vol. i 
FLOOR FORMS Ppe 313-3193 339=346 


Zo Giese, pp» 33-35 
3. Concrete Form Construction, pp. 90-93 


fhis lesson is to familiarize the student with the methods and materials 
used to construct forms for sidewalks; and to explain the laying out, setting 
and bracing of straight and curved forms for walks, drives and terracese 


CLASSROOM ON TEE JOB 

Relaved technical Information to be | Work to be done 
information given on the job on the job 
Safety Precautions Safety Precautionse Locate & level walke 
Types & sizes of walks Pitch or slope for Excavate & level area to 
straight & ocurvede sidewalks & drivewayse receive walke 
Soil Conditions & drainageée Materials used in ex~ Construct & set formse 
Use of expansion joints pansion jointse Brace & level formse 

in slab concretee Setting & leveling Provide for expansion jointe 
Estimatinge screedso Setting screedse 


The Use of screeds. 


STUDENT STUDY GUIDE 


le What type of lumber is usually used for sidewalk Fomine 

2e Why should the edge of forms be straight? 

So What pitch should be provided for the width of a sidews Ike 

4, Explain how an expansion joint is provided for in sidewalk forming? 
5e How are the edges of sidewalk forms aligned? 

6. State two reasons for the use of spreaders in sidewalk tome" 

7e Sketch a layout for building curved walk forms? 

8. How thick should a sidewalk be constructed, 
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CARPENTRY 


UNIT T. FORM BULLDING REFERENCES 
ASSIGNMENT 8. ARCH CENTER io Architectural Graphic Standards, pe 23 
FORMS @ Concrete Form Construction, pp. 94-105 
- Se 
46 
De 


fhe 3 of this assigamert is to familiarize the student with the types 
and. sizas of arch sentezs, and the methods of laying out and constructinge 


| smmane GEASSROOM : ON THE JOB 
Reiiated tecthnasa, information, to be Work to be done 
information ee given on the jobo on the job 
Safety Prosautionse How constructed. Use of framing square and 
Study types and where trammel points in laying 
used: funchions o Use of tool for archese cat archese 
Materials to be supe 
porteds Safety practices. Layout and constructions 
Type of coustraction of 
forms for arshed "Plumb and line" (Set) 
= openingse 
= Brace in positione 


_ Fiat, jack, segmental, 
semiesir2zuiar, ani 
somiva.liptical archese 


me wen 


STUDENT STUDY GUIDE 


le What is the function of arch centers? 
@o Why is a slight crown built in a flat. arch? 
30 Explain the advantages of a segmental arches 
4. What is meant by lagging? 
Se Sketch a method cf setting forms for arch center installatione 
6 Why jo the side walls of a crowned arch opening need s >lid euEpors? 
*, How are segments laid out for the semi-circuler arch? 
& Tiiustrate on a drawing the followings spring line, strut, tie and cleat. 
9a What is the purpose of the spring line? 
10. Sketsh the following types of arshess Gothic Roman, Tudor, 
Biliptical ani Jacke 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 


INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
CARPENTRY 
UNIT I. FORM BUILDING REFERENCES 
ASSIGNMENT 9. FORMS FOR CAPS, Le Dalzeli and Townsend, Vole I1, ppe 993 
SILLS & LINTELS 185-188; 190, 245, 273. 
AREAWAYS 26 
3. 
4. 
5.0 


The purpose of this assignment is to familiarize the student with the 


various methods of building and anchoring forms for capse 


CLASSROOM ON THE JOS 
Related technical Information to be Work to be done 
information given on the job on_the job 
Safety presautionse Safety precautionso Build forms to sizee 
Bracing for precast forms. How to hold form in Brace & tie properly for pre- 
types of forms for copings place for casting in cast forme 
Methods of Holding Forms in position. Layout & construct forms for 
place for casting in posi-= casting in positions 
tione dow to brace & tis for Set forms for arsawayse 


precast formse 


Types of forms for areawayse 


How to drain the areawayse 


STUDENT STUDY 


Why should precast concrete lintels be mada at least three weeks before 
using? 

How far from the bottom of a solid reinforced concrete lintel should the 
reinforcing bars be placedo 

Make a sketch showing how a lintel can be made from 8° x 8" concrete blocks? 
Under whet conditions is it more desirable to cast caps in position? 

What problems do you have when pouring a cap on an open masonary or block wall? 
Sketch a plen, for a chimney precast cap form to fit a two-flue chimeye Flue 
sizes 83" x 83". Chimney size 16" x 30". Show bracinge 

What is the purpose of areaways? 

How are areaways fastened to the main foundation when they are not poured as 
an integral unit? 
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BULLDING TRADES CARPENTRY 


UNIT # 2 FLOOR FRAMING 
ASSIGUUENT # 1 SILL CONSTRUCTION 
ASSIGNMENT # 2 POSTS OR COLUMNS 
ASSIGNHENT # 3 GIRDERS OR BEALS 
Z ASSIGNMENT # 4 FLOOR AND CEILING JOISTS 
‘ ASSIGNMENT # 5 FRAMING OPENINGS 
ASSIGIMENT # 6 PLACING OR BRIDGING 


ASSIGNMENT #7 LAYING SUB-FLOOR 


on Vi 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INOUSTRIAL SERVICE TERRE HAUTE, INDIANA 
i 
CARPENTRY 
UNIT Ii. FLOOR FRAMING 
REFERENCES 
ASSIGNMENT 1. SILL 1. Durbahn, Vol. II, pp. 54-57 
CONSTRUCTION 2. Lair, pp. 28-33 
3. Framing Sheathing and Insulation, i 
pp. 14~23 | 
4. 
53 | 
The purpose of this construction unit is to familiarize the student with i 


the name, size, and location of each member of the most common types of sill 
construction and to demonstrate the proper construction of each type of s‘ll. 


i 
CLASSROOM ON THE JOB 
Related technical Information to be Work to be done i 
information given on the job on the job 
Safety precautions. Safety precautions Selection of material and 
Shrinkage Tools used. location of each member : 
Comparative cost of Various locations of of sill. d 
different types of sills. Placing of termite shield. . : 
sills, Why mud sill is laid in Laying out and fitting mud i 
Nominal & actual sizes fresh mortar or - sill. } 
of lumber. mastic. Level and anchor md sill 
Termite shielding, in fresh grout or mastic. 


STUDENT STUDY GUIDE 


1. Make a sketch of a box sill. 

2. Name three other types of sill construction. 

3. Which type of sill construction is affected least by shrinkage? 

4. Name four species of lumber commonly used for sill construction. 
Which is to be preferred? Why? 

5. Show on the sketch of box sill where termite shields are installed. 

6. Why are termite shields necessary? 

7. What are the advantages of back filling before beginning sill construction? 

8 What are the disadvantages of back filling before beginning sill construction? 

9. Figure the board feet of material necessary for the sill used in the project - 
house? 

10. How are sills anchored to foundations? 

ll. What standard lengths of 2" planks would be used for the mu‘ sill of a house 

247-0" x 30? -0"? Show by.sketch. 

12. What safety measures are necessary while installing sills? 
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CARPENTRY 


UNIT 1%. FLOOR FRAMING REFERENCES 
ASSIGNMENT S. POSTS “> Durbahn, Vole II, ppe 57=59e 
COLUMNS to «Lair, ppo 1842 


3 Framing, sheathing and insulation, 
PPpo 56—48- 


The purposs of this assignment is to familiarize the student with the various 
type of posts or columns used for carrying floor loadse They must be carefully 
selected, spaced and designed to stand up wider the required loade It is important 
to make a careful study of ground conditions relative to the bearing load before 
footings are pourede 


CLASSROOM ON THE JOB 
Related technical Information to bs Work to be done 
information given on the job on the job 
Safety precautionse Safety presautiovse Selection, size, spacinge 
Types, kinds & costse Determine length. Construction or fabrisatione 
Comparative strengths. Procedure of installation Setting, fastening and 
Load calculationse anshoringe 


Methods of anchoringe 


STUDENT STUDY GUIDE 


ie Name three mterials used for posts and columise 

2e How are the bottoms of wood posts protected from moisture and termites? 

$e How is the wood post anchored at the bottom? 

4. Why should posts or columns have a bearing plate at the top? 

Se What is a good method to use to find the exact length of a post or column? 

6 What is the relationship of the cross-section size of a wood timber to its 
load capacity? 

7 From the chart on page 40, framing, sheathing and insulation, figure the 
difference in load capacity between a 6" x 6" wood post and an 8" x 8" wood 
post both seven feet long. Give answer in tonso 

8. What is the minimum size (cross+sect ion) recommended for a wooden post? 

9e How do you usually determine the span between posts? 

lo. What safety measures should be cbserved while erecting posts or columns? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL EDUCATION DiVISION INDIANA STATE COLLEGE 


TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


CARPENTRY 


UNIT IZ. FLOOR FRAMING 


REFERENCES 
ASSIGNMENT 3. GIRDERS OR 1. Durbahn, Vol. II, pp. 57~60 
BEAMS 2. lair, pp. 33-41 
3. Framing, sheathing and insulating, 
PP. 24-25 
hes 
Se 


The purpose of this assignment is to familiarize the student with the 


various types of girders or beams used to support floor loads. They should be 
carefully selected and constructed so that they wiil carry this load. 


___ CLASSROOM ON THE JOB 
Related technical Information to be Work to be done 
information given on the job on the job 
Types, kinds and cost, Method of procedures Selection, size, spacing. 
Load calculation Safety precautions. Construction or fabri- 
Comparative strength. cation. 
Bearing. Placing. 


STUDENT STUDY GUIDE 


What types of materials are used for girders or beams? Which is best? 
Which is most expensive? 

How much bearing should a beam have on an outside wall? 

What factors determine the size of a girder or beam? 

Which is stronger for any given cross-sectioi size, the built-up or the 
solid beam? 

When constructing a built-up beam or girder, what rule must be followed as 
to location of splices? 

Why should air space be left around the end of a wooden girder resting on 
an outside wall? 

What is the maximum span for a wooden girder 6" x 8" for a one story house? 
Figure the number of board feet needed for the.beam.or girder used in the 
project house. 

Sketch the end view of a steel girder showing girder supporting floor joist. 
List the safety measures to be fol” oved when installing beams or girders. 
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CARPENTRY 


. UNIT II. FLOOR FRAMING 
REFERENCES 
ASSIGNMENT 4. FLOOR & CEILING 1. Durbahn, Vol. II, pp. 61-663 97~100 
JOISTS 2. Lair, pp. 41-48 
3. Framing, sheathing and insulation, 
A Pp. 43-52 


The purpose of this assignment is to familiarize the student with the 
horizontal framing members of a building which supports floors & ceilings & the 
selection of material, estimating loads, laying out, truing, leveling & fastening 
of these members, 


CLASSROOM ON THE JOB 
Related technical Information to be Work to be done 
= information given on the job on the job 
a 
= Safety precauticns. Safety precautions. Selection, size, location, 
Grade, selection & cost, Doubling joists for Cutting, fitting, nailing. 
Estimating of floor & partition & added 
ceiling joists. weight. 
= Methods of framing Selecting nails. 
= joists. 


STUDENT STUDY GUIDE 


1. What are the functions of floor and ceiling joists? 
2. What are the standard spacings between joists? 
What factors determine these standard? 
4e The minimum span for 2" x 10" joists, 12 0, C. with 40 pounds live load 
plastered ceiling is .~ 
5. Make a sketch showing how the bow! or ®crown'! of joists must be placed, 
give reason. 
6. In fitting joists around steel beam, allowance should be made for ; 
7. The metal support is recommended when framing joists against wood 
beams on girders. 
8, How do you determine the 0. © spacing of the first and second joists installed? 
9. How do you lay out joists locations along a box sill? What does the X indicate? 
10, After setting and nailing all joists, the next procedure is to 
outside joists and brace them. 
ll. How is the center of the joists span spaced after installation? Why is it 
necessary to space them? 
12. List three factors which’ determine the maxinun joists span. 
13. Where are joists doubled? Why? Sketch two ways this may be done. 
14. Figure the cost of the joists for te project house, 
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: a Function of joists. Selection of crown edge. 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTICNAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE ANO INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


CARPENTRY 


UNIT II. FLOOR FRAMING 
REFERENCES 


ASSIGNMENT 5. FRAMING OPENINGS 1, Durbahn, Vol. IT, p. 64 
26 Lair, PPpe 47-49 
3. Framing, sheathing and insulation, 
PPo 53-59 


The purpose of this assignment is to familiarize the student with the 
framing of floor and ceiling openings. 


CLASSROOM ON THE JOB 
Related technical Information to be Work to be done 
information given on the job on the job 
Safety precautions. Safety precautions. Location & method. 
Purpose. Method of procedure. Cutting, fitting and 
Size, Kinds of openings, nailing. 
When framed. Names of members. 


Joist hangers. 


STUDENT STUDY GUIDE 


1. What are the purposes of "trimmers?* 
2. What are the sizes of "trimmers?" 
3. Give three examples illustrating.when it is necessary to frame openings in 
floor joists? 
4. State the purposes or uses of joists "headers?! 
5. Why should iron stirrups be used with ‘headers? 
6. What determines the spacing of "headers" and seedonere't 
7. Tail joists run from ee OK cok : 
8. When is it advantageous to use double headers? 
9. What should be the dimensions of the rough opening for an 8" x 8" flue? 
10. In framing around a chimney, how much space should be left between chimney 
and joists? 
li, Sketch a typical opening labeling all parts. 
12. How many feet of lumber will be needed for framing all the openings in the 
first floor of the project house? 
13. A rail should be placed around the stairwell opening, Why? 
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CARPENTRY 


UNIT IZ. FLOOR FRAMING 


BG REFERENCES 
a ASSIGNMENT 6, PLACING OF 1. Durbahn, Vol. II, pp. 68-71; 101-103 
B BRIDGING 2. Lair, pp. 53~54. 
3. Framing, sheathing and insulation, 
pp. 50~52. 
ho 
55 


The purpose of this assignment is to familiarize the student with the 


methods of laying out, cutting and installing bridging. The purpose of building 
is to prevent warping and stiffen the joists. 


CLASSROOM ON THE JOB 
Related technical Information to be Work to be done 
information given on the job on the job 
: Safety precautions. Safety precautions. Locating, measuring, 
Types of bridging. Methods of laying out 


Reasons for using bridging. bridging. 
Kind, size & number of 
nails used. 


Bridging regulations. 


STUDENT STUDY GUIDE 


1, Name three types of bridging. 
2. In F.H.A. specifications, the maximum span allowed without bridging is 
3. The nails are generally started in the of cross bridging before 
if is installed. 
4. The most common time to install bridging 
5. The final nailing of the bridging should be after has been installed. 
6. Give two methods of cutting bridging A. 
7. What size material could be used for cross bridging? 


° 


9 e 
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e x Bo Benin C. x : Dd. . > aa ° 
8. If joists have a span of 20 feet, how many rows of bridging will be needed? 
9. What is the advantage of using steel. bridging? 
10. Sketch the end view of two floor joists showing cross bridging. 


11. How many linear feet of 1" x 3" bridging will be needed for the project house? 
22 , 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE 2 TERRE HAUTE, INDIANA 
CARPENTRY 
UNIT IZ. FLOOR FRAMING aopaeiaitis 
ASSIGNMENT 7. LAYING 1. Durbahn, Vol. Il, pp. 66-68; 101-103 
SUB-FLOOR 2. Lair, pp. 54—60- 
3. Framing, sheathing and insulation 
: Pp. 60-65 
ke 
5. 


The purposes of this assignment is to familiarize the student with the dif- 
ferent types and applications of sub-flooring. The sub-floor provides a working 
floor, strengthens the construction, provides a base for finish floors and adds 
deadening and insulating properties to the building. 


CLASSROOM ON THE JOB 

Related technical Information to be Work to be done 
information given on the job on the job = 
Safety precautions. Safety precautions. Selection as to size 
Kinds of quality of sub- Methods of laying & and quality of material. 

flooring. ; nailing. ; 
Estimating material. Expansion joints. Cutting. 
Advantages & disadvantages 

of different methods of Nailing. 


floor laying. 


STUDENT STUDY GUIDE 


1. What are two methods of laying suo—floor? 

2. Rough flooring is generally nailed with .. penny nails. 

3. Squeaky floors are sometimes caused because the sub-floor is not _ nailed. 

4. What percentage of allowance for waste is necessary for 1" ee shiplap 
laid diagonally? 

5. 1/2" to 3/4" space should be left between the flooring ang tie. outside walls 
to allow for of the boards when they become wet. 

6. When the sub-floor is laid the finish floor may be laid directly on 
the sub-floor in either direction. 

7. What types of lumber are used for sub-flooring? 

8, Give four reasons why suh..flenring is used. 

9. Should two conseerrtiv., joints be made on the same joist? 

10. Sketch the two methods of laying sub-floor. 

ll. Figure the number of square feet in the floor of the project house, 

12. Figure the cost of 6" T&G needed for sub-floor of the project house if it is 
laid diagonally. 

13. If plywood is used for the sub-floor, how many 4' x 8 sheets will be needed 
for the project house? What thickness is usually need? 
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UNIT # 3 
ASSIGNMENT # 1 
ASSIGNMENT # 2 
ASSIGNMENT # 3 
ASSIGNMENT # 4 
ASSIGNMENT # 5 
ASSIGNMENT # 6 
ASSIGNMENT # 7 
ASSIGNMENT # 8 
ASSIGNMENT # 9 
ASSIGNMENT # 10 
ASSIGNMENT # 11 


BUILDING TRADES CARPENTRY 


WALL FRAMING 
PLATFORM FRAME 
BALLOON FRAME 
DOOR FRAMING 
WINDOW FRAMING 
PARTITION FRAMING 
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FIRE PLACE FRAMING 
SLIDING DOOR FRAMING 
FURRING 


ee ee ee ee rk ee ee en 


GROUNDS & BACKING 
FRAMING GABLES ENDS 
OUTSIDE WALL SHEATHING 


{NOIANA CEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE ANO INOUSTRIAL SERVICE 


INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 
TERRE HAUTE, INDIANA 


CARPENTRY 
UNIT IIT, WALL FRAMING 
REFERENCES 
ASSIGNMENT 1. PLATFORM 1. Durbahn, Vol. II, pp. 103-12 
FRAMING 2. Lair, pp. 6-73 62-67 
3. Framing, sheathing and insulation, 
Pp. 88-95 
4, 
50 
The purpose of this assignment is to familiarize students with platform 
framing. 
CLASSROOM ON THE JOB 


related technical 
information 


Information to be 
given on the job 


Safety precautions. Safety precautions. 


Work to be done 
on the job 


Layout and cut sole plates. 


Study local building codes. Tools used. Cut studs. 
Study floor plans and wall Local building codes. Construct corner posts and 
selections. How to space studs. angles. 


Study types of framing. How to plumb walls 
Nails and nailing. How to tie and brace 
Bracing corner posts. walls, 


STUDENT STUDY GUIDE 


1. State two methods of installing permanent corner bracing. 
2. Figure number of studs needed on a problem furnished by your instructor 
3. Sketch two methods of constructing corner posts. 
4. Figure the lineal feet of sole and top plate needed as in problem #2. 
5. Why are studs placed 16" apart on center 
6, What two methods may be.used to straighten the walls and plate? 
7. What size nails are ordinarily used in wall framing? 
8. Show by diagram the wall construction in a platform ‘structure, 
9. Should stud spacing be for the inside or outside or both sides of the walls? 
Way? 
10. How far apart should top ‘olab e joints be staggered? 
11. When doubling the wall plate, what is the minimum distance for staggering 
Joints? 
12. Sketch the method of lapping corners on top plates 
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CARPENTRY 


UNIT III. WALL FRAMING REFERENCES 


ASSIGNMENT 2. BALLOON FRAMING 1. Durbahn, Vol. IT, ppe 51-52 


Se Lair, ppe S43 67868 
So Framing, sheathing and insulation, 


Ppo 66-67 
46 
5e 
The purpose of this assignment is to familiarize students with th= balloon 
type framinge 
CLASSROOM ON THE JOB 
Related technical Information. to be Work to be done 
information given on the job on the job 
Safety precautionse Tools usede Layout and cut sole 
Study local building codes. Local building codes. pletese 
Study floor plens & wall How to space studse Cut studse 
sectionse How to locate partitionse Construct corner posts 
Study types of framinge How to plumb wallse and anglese 
Nails & nailinge How to tie & brace walise 
Safety precautionse 
STUDENT STUDY GUIDE 
le State two methods of wall bracinges 
2e Figure the number of studs needed on a problem furnished by your instructore 
Se Sketch two methods of constructing corner postse 
4. Figure the lineal feet of top plate needed on the project house 
5 Why are the studs placed 16" 0. Co? 
6e What two methods may be used to straighten walls and plates? 
7 List four advantages of balloon constructione 
8. Where must fire stops be installed? Why? 
9e Show by diagram on the back of your paper the wall coustruction in 
balloon structuree 
102 Should stud spacing be for the inside or outside or both of the sides of 


the walls? Why? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION tNOIANA STATE COLLEGE 
TRADE AND INOUSTRIAL SERVICE TERRE HAUTE, INDIANA 


CARPENTRY 


UNIT III. WALL FRAMING 


REFERENCES 
$ ASSIGNMENT 3. DOOR FRAMING, 1. Durbahn, Vol. II, pp. 75-76 
EXTERIOR, 2. Lair, pp. 62; 155. 
INTERIOR 3. Framing, sheathing and insulation, 
pp. 81-83 
4e 
De 


The purpose of this assignment is to familiarize the student with the best 
methods of framing outside and inside door openings. 


. CLASSROOM ON THE JOB 
related technical information to be Work to be done 
information given on the job on the job 
Safety precautions. Safety precautions. Determine location and 
Types and Kinds of doors. How to determine length size of openings from 
How to determine allowance of cripples. floor plans, 
for all types of doors. How to determine open Construct headers. 
m allowances. Install headers and 
How to construct and cripples. 
place headers. Cut and place upper 
How to place trimmer for cripples. 
= wood sills. Layout, cut and place 
; How to place trimmers for . trimmers. 
concrete. Layout and install a 


trussed opening, 


STUDENT STUDY GUIDE 


1. Which dimension is stated first on a door schedule? 

2. How do you determine the size of the rough opening? 

3. What size opening must be framed for a 3 -0" x 6'~8" exterior door. 

4. How long are the cripples oyer a 6'-~8" door using two 2" x 4" on edge as a 
header, on an 8'~1* ceiling 

5. What is the purpose of the story pole? 

6. What is the difference between a header and trimmer*® 

7. Explain the difference between an outside and an inside door jamb. 

8, How do you determine the size of the rough opening of an inside door? 

9. Determine the size ovening for a 2'~4" x 6?-8" inside door. 

10. What length headers are necessary for.a 2’—68. aoor’ 

ii. How are the header heights determined? 

12. Sketch two types of trusses that may be used over an inside door opening. 

13. Name one other method that is used for support over large openings, besides 
the truss. 

14. What is the cost of all the door jambs in the project house? 
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CARPENTRY 


UNIT ITI. WALL FRAMING 


REFERENCES 
ASSIGNMENT 4. WINDOW 1. Durbahn, Vol. IT, pp. 74-783 117-119. 
FRAXING 2. Lair, 65-68; 187-191 
3. Framing sheathing and insulation 
pp. 78-87 
ho 
56 


The purpose of this aSsignment is to familiarize the student with the best 


methods of framing window openings. 


CLASSROOM ON THE JOB 
Related technical Information to be Work to be done 
information given on the job on the job 
Safety precautions. How to determine opening Determine location and 
Types and kinds of allowances. size of openings from 
windows, How to determine lengths floor plans. 
When to use a trussed of cripples and trimmers. Construct headers and sills. 
opening. How to construct and Cut and place trimmers, 
How to determine size of place headers. Layout, cut anid install 
members of a trussed How to place sills and members for a trussed 
opening. trimmers. opening. 


How to determine allowance How to layout, cut and in- 
for various types of sash stall members of a trussec 
balances. openings 


8. 


STUDENT STUDY GUIDE 


Which dimension is stated first on a window schedule? 
Which part of a window does the dimension in a window schedule refer to? 
What allowances are made in determining the size of a rough opening? 
How are the lencths of cripples determined? 
Explain the following abbreviations: 24% x 26%, 21t. D. H. 
How is window header height determined? - 
What is the distance from the corner of: the building to the wimdow opening in 
Figure 1? 
ee os  ———________pJ 
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FIg- 4 | 
Figure the total cost of the wi sows for this house. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HA'STE, INDIANA 
CARPENTRY 
UNIT ITI. WALL FRAMING REFERENCES 
ASSIGNMENT 5, PARTITION le Durbahn, Vole II, pp. 72+74 
FRAMING Ze lair, pp. 67; 155 


Se Framing, sheathing and insulation, 
Ppe 67; 155. 


4 
De 
The purpose of this mit is to describe the most soumon methods of framing 
partitions. 
CLASSROOM ON THE JOB 
Related technical Information to be Work to be done 
information given on the job on the job 
Safety precaubionse fools uséde Layout and cut soles and 
Study locel building codese Local building codese platese 
Standard blue print dimen~ How to figure cutouts Locate end cut interior 
Sioning for partition for door openingse door openingse 
locations How to put up partitions Sole platese 
Information about bearing in restricted spacese Cut studse 
and nonebearing parti-= How to tie partitions to Assemble, erect and 
tionse exterior wallse straighten partitionse 
Special partition framing Tie partitions to exe 
for studse terior wallse 
Method of partition Tie partitions to ceiling 
framing with roof joists. 


trusses are usede 


STUDENT STUDY GUIDE 


le What is the purpose of interior partitions? 
2e How should the openings in bearing partitions be constructed in order to keep 
them from being weakened? 
S Figure the opening cut out for a 2-6 door; for a 2-8 doore 
4. How much set over must you make from the blueprint dimensions to properly 
locate the partition? 
5 Why are partition studs spaced 16" 0.C.? 
6G. Sketch two ways of tying partitions to exterior wallse 
7e Describe a simple way of tying partitios to ceiling joists which rm 
parallel to partition wallse 
8e How much allowance should be made for the head jamb ani finish floor? 
9 The load-bearing partitions support what part of the house frame? 
10. What is the difference between a bearing and a non~bearing partition? 
lle Can partitions be framed after the plastering is done? 
12. ‘“xplain how a stud in a partition may be straightenede 
13e Make a list of tools and equipment needed for framing partitionse 


~Z9re 
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UNIT IIT. WALL FRAMING 


ASSIGNMENT 6. FIREPLACE 
FRAMING 


CARPENTRY 


REFERENCES 
1, Dalzell and Townsend, pp. 282-286 
2. Book of successful fireplaces, 
Donley Bros. Coo 
3. wanufactures’ Literature 


The purpose of this assignment is te describe the various types of franing 
necessary for different types of fireplaces, 


CLASSROOM 
Reiated technical 
information 


Safety precautions, 

Fire safety requirements. 

Local codes governing 
framing around flues. 

Types of flues & chimneys. 

Heat circulating liners 
for fire places. 


pies apa tiern Le es OD snipes became sia tag ae reese ca occa abe gg Ss 


given on the job_ 


Necessary allowances for 
masonry clearance. 
Trussing requirements. 
Proper blocking for later 
finish, 

Importance of allowing 
for shrinking of vood 

& settiing of flue. 
Safety precautions. 


STUDENT STUDY GUIDE 


Work to be done 
on_the jeb 


Lay out & cut soles, plates 
-& install same. 

Cut. studs & install, 

Cut headers & install. 

Cut required trussing & 
install set in blocks for 
fastening mantels & trim. 


1. How far should the framing be kept from the brick work? 


2. Sketch the layout of framing members arouzd the fireplace opening? 
ao For a fireplace on an outside wall 
b. For a fireplace on an inside wali 

3. If the partition in front of the fireplace were non-bearing, how much trussing 


would be required? 


4. If the fireplace is on an exterior wail, how must the clearance requirements 
be modified to insure a tight wall? 

De What are some of the advantages of using a metal circulator in the fireplace? 

6. What are the advantages of having a fireplace in a pele Are these advantages 


worth the extra cost? 


Give your reasons. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL. EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


CARPENTRY 


UNIT III. WALL FRAMING 
, | REFERENCES 


ASSIGNMENT 7, POCKET TYPE 1. Manufactures Literature 
SLIDING DOOR Ro ‘ 
FRAMING 30 
4e 
56 


The purpose of this assignment is to familiarize the student with the best 
method of framing for siiding doors. 


CLASSROOM ON THE JOB 

Related technical Information to be... Work to be done 

information given on the job on the job 

Safety precautions. Figure needed space for Frame door space reeded. 

Places where sliding door opening & pocket. Cut & nail in required 
doors are usede Importance of adequate headers. 

Different types of bracing to prevent Install bracing needed at 
sliding door hardware Sagging. head & sides of framing. 
on the market How to install track. Notch last full stud to 

Advantages of sliding take plaster base. 
doors. Nailing strips. 


Rip & install thin stuus 
at opening of pocket. 

Nail on lath nailing 
strips, 

Install overhead track. 


STUDENT STUDY GUIDE 


1. Why are sliding doors sometimes substituted for swinging doors? 

2. How much space must you allow in framing to use a 2-6 door? 

3. Sketch the framing for a sliding door, 

4. Sketch two forms of overhead bracing you could use for the teontng for a 
sliding door. 

5. What is the cost of sliding door hardware? 

6. Estimate the cost of sliding doors over the conventional type of swinging 
doors. 
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CARPENTRY 


WNIT TIT. WALL FRAMING 


REFERENCES 
ASSIGNMENT 8, FURRING 1s Durbahn, Vol. iI, Pp. 306. 
2. Framing, sheathing and insulaticn, 
ppe 205-211 
3 
ho 
56 


The purpose of this assignment is to give the student an understasding of 


the necessary furring for plumbing, electrical & heating fixtures, different types 
of dry wall construction. 


___ CLASSROOM ON THE JOB 

Related technical. Information to be . Work to be done 
information given on the job on the job 
Safety precautions Where are walls furred? Furring walls, 
Amount & placement ; 

of wall furring When is floor furring Cross-furringe 
Purpose of floor necessary* 

furring? : Furring floors, 
Types & sizes of furring, Spacing of furring on 
Purpose of ceiling ceilings. Furring ceilings. 

furring. 


STUDENT STUDY GUIDE 


What is the function of a furring strip? 

What kind and size of stock is usually used for furring strips? 

How many lineal feet of 2" x 2" furring is necessary for a bathroom wali 
10? Long and 8? = 1' high? P 

Why is it necessary to furr out around a chimney? 

Why are furring strips sometimes used under a finished floors? 

What is the proper spacing of furring strips under finished floors? 

How can floor furring strips be held to a concrete floor? 

How should furring strips be nailed? 

Would you furr a poured concrete wall on which you singed a knotty pine 
covering? Why? 

How much ‘space should be left between the face of the masonry wall and the 
back of the wall covering? 

Would a conerete wall, above grade, need to be furred before plaster or dry 
wall was applied? Ie the voids in the blocks were filled with insulation 
would the wall need to be furred? 

How are furring strips used in connection with the installation of acoustical 
and dry wall? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION O'!VISION INDIANA STATE COLLEGE 
TRADE ANDO INOUSTRIAL SERVICE TERRE HAUTE, INDIANA 


CARPENTRY 


UNIT ITI. WALL FRAMING 


ASSIGNMENT 9. BACKING AND 1. Durbahn, Vol. II, pp. 84-87 
GROUNDS 2. Lair, pp. 144-145 
3. Framing, sheathing and insulation, 
pp. 205-211 


The purpose of this assignment is to give the student an understanding 
of the necessity for backing and grounds for interior trim and plaster. 


CLASSROOM ON THE JOB 

Related technical Information to be Work to be done 
information given on the job on tre job 
Safety precautions. Where interior and fix-~ Installing plaster grounds, 
Amount and placements of ture grounds are backing corners. 

plaster grounds, ~ applied. 
Purpose of grounds. Where lath and pilaster 
Size of grounds. backings are placed. 


thods of installing 
grounds accurately. 
Safety precautions. 


STUDENT STUDY GUIDE 


1, What is the primary purpose of a plaster ground? 

2. What determines the thickness of grounds? , 

3. What is the ordinary thickness of plaster grounds? 

4. The Sizes and methods of application of grounds vary. hat are some of the 
causes of these variations? 

5. Why is it necessary to exercise special care in placing gronndst 

6. Why must backing be placed on a non-bearing partition 

7. Why is it necessary to back a corner cr partition intersection? 


CARPENTRY 


UNIT III. WALL FRAMING REFERENCES 
ASSIGNMENT 10. FRAMING GABLE le Durbakg, fole II, ppe 198199 
ENDS Zo «Lair, ppe 221-226 
Se Framing, sheathing end insulation, 
Ppe 126-127 
4. 
Se 


The purposes of this lesson is to acquaint the student with the proper 
methods of cutting and installing gable end framing momberse 


CLASSROOM ON THE JOB 

elated technical Information to be Work to be done 
information given on the job on the job 
Safety presauti onse Safety procedurese Laying out studding. 
Estinate materialse How to make the top Cutting studdinge 
Methods of Making top How to prevent crowning Installing gable studs. 
cub So of the end raftere Framing for louverse 
Methods of prevention How to frame for louverse 

of crowning of end How to frame for veneer Installing gable studs for 
raftere wallse veneer walls. 

Purpose of louverse Set in end rafter for 
Kinds of louverse vencer Walls. 


Methods of installing 
studs for veneer wallse 
How to figure extra over- 
hang for veneer wallse 
Estimating size of louverse 


STUDENT STUDY GUIDE 


le From what points may the spacing of gable end studs be started? 
2e What methods may be used to determine the length of gable studding? 
Se Show by diagram two ways to make the top cut on gable end studdinge 
4. Briefly explain how gable end studs are erected. 
Se What method is used in lining up gable end studs? 
6- How long is the first short gable end stud om a 1s pitch roof if the 
studs are spaced two feet on centers? 
7e How is the amomt of material needed for gable ends estimated? 
8e What two siges of common nails are used for nailing the studs? 
Je What is the purpose of louvers? 
10. Are louvers usually made on the job or purchased ready made? 
lle What should be the minimm louver opening per square foot of ceiling area 
in the attic? 
12. How is ventilation provided for in a hip roof with box cornice? 


wShe 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION (NSTRUCTIONAL, MATERIALS LASORATORY 

VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 

TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
CARPENTRY 


UNIT III. WALL FRAMING 


REFERENCES 
ASSIGNMENT 11. OUTS.DE Lath 1. Durbahn, Vol. II, pp. 78-64 
SHES sHING 2. Lair, pp. 70-74 
30 raming, sheathing and insulation, 
PPo 96-99 


ho 


& 
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The purpose of this assignment is to demonstrate the proper application 
of wall sheathing. 


CLASSROOM ______ ON THE JOB 
Related technical Information to be Work to be done 
information given on the job on the job 
Safety precautions. How to make horizontal. Determine length of 
Relative strength of applications of dressed sheathing. 
various types of or matched sheathing. Align first course of 
sheathing materiais. How to make diagonal sheathing. 
: The additional wall applications of sheathing. Nail sheathing in place. 

needed to cover a given How to apply composition How to sheath around win— 
area when dressed or sheathing. dow & door openings. 


matched stock is used. 
Comparitive rigidity of 
diagonal & horizontal 
application of 
sheathing. 


STUDENT STUDY GUIDE 


1. When is the sheathing put on the building? 
2. For what purpose is sheathing applied? 
3. In what sections of the country is diagonal sheathing most widely used? 
4. Name three or four kinds of sheathing materiais. 
5. What are the advantages of diagonal applications of sheathing? 
6. Why is the diagonal application of sheathing more expensive than 
horizontal applications? 
7, Is composition board gaining favor as sheathing material with contractors 
and builders 
8, How is the amount of sheathing necessary for gable ends estimated? 
9. Figure the cost of the side wall sheathing of the project house? 
10. Figure the difference in cost of sheathing the house 8" shiplap and 4’ x 8! 
composition board. 
11. How many pounds of 8d common nails will be needed to apply 8! shiplap 
horizontal sheathing on the project house? 
12, What safety factors must be considered while erecting and working on scaffolds? 
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UNIT # 4 


BUILDING TRADES CARPENTRY 


ROOF FRAMING AND SHEATHING 


ASSIGNMENT # 1 
ASSIGNMENT # 2 
ASSIGNMENT # 3 
ASSIGNMENT # 4 
ASSIGNMENT # 5 
ASSIGNMENT # 6 
ASSIGNMENT # 7 
ASSIGNMENT # 8 
ASSIGNMENT # 9 
ASSIGNMENT # 10 
ASSIGNMENT # 12 
ASSIGNMENT # 12 
ASSIGNMENT # 13 
ASSIGNMENT # 14 
ASSIGNMENT # 15 
ASSIGNMENT # 16 


GENERAL INFORMATION 
FRAMING A GABLE ROOF 
FRAMING A SHED ROOF 
FRAMING A HIP ROOF 
FRAMING INTERSECTING ROOFS 
FRAMING A GAMBREL ROOF 
FRAMING OF UNEQUAL PITCH ROOFS 
FRAMING DORMERS 

FRAMING FLAT DECKS 

FRAMING TRUSS ROOFS 

ROOF SHEATHING 

COLLAR BEAMS 

FRAMING FOR ROOF OPENINGS 
FRAMING A SNUB GABLE 
FRAMING A LEAN-TO ROOF 
FRAMING A CHIMNEY SADDLE 


SIT CL ET LTT ea LTA ELIT EM LALLY LT FEL FIMO oS 0 IES 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 

VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 

TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

CARPENTRY 
UNIT IVe ROOF FRAMING REFERENCES 
AND SHEATHING 1. Durbahn, Volo II, pope 133-144 
Zo Lai Pr; PPpe 83~103 
ASSIGNMENT 1. GENERAL So Wilson and Werner, ppe l=7 
INFORMA TT ON 4. Framing, sheathing and Insulation 


pp> 115+127 
Be 


Previous to the framing of a roof, it is necessary that one become acquainted 
with local building regulations specified in the local building code and/or FHA 
spec:.fications as it applies to the different kinds of roof designs The student 
shoud acquire: (1) Knowledge of different kinds of roofs. (2) How rafter 
lengshs are determined. (3) How to interpret roof code regulationse (4) fhe pro= 
cedure for selecting the roof framing material, eeg., kinds, quality & quantity of 
matesiale (5) Knowledge of applicable safety precautionse 


CLASSROOM ON THE JOB 
Relased technical information to be Work to be done 
information given on the job on_ the job 


Locax building requirement se 
Different types of roofse 
Safety precautions on 

roo constructione 


STUDENT STUDY GUIDE 


le What are the local building regulations regard‘ng roofs? 
2e What are the four types of roofs commonly used in house construction? 
Se What is meant by the following terms: rafters: spans rise: runs pitehs 
rafter length: rafter thrust? 
4. ‘that are the two methods of laying out rafter lengths? 
5e Give the rule for finding the rise when you know the span and piven 
6_ ‘that is meant by rise per foot of rim? 
7e Whats is meant by the rafter length per foot of min? 
8e Describe the following terms: topent; seat cuts and tail cut. 
9, lame four kinds ef rafterse 
10. Describe the methods of using the framing square in laying out the cuts 
of rafterse 


id Ton 


CARPENTRY 


UNIT IV. ROOF FRAMING REFERENCES 
AND SHEATHING 1. Durbahn, Vol. II, pp. 182-183; 
150-156 
ASSIGNMENT 2. FRAMIHG A 2. Lair, pp. 83-103 
GABLE ROOF 3. Wilson and Werner, 9-20 
4. Framing, Sheathing and Insulation, 
pp. 115-127 


The purpose of this assignment is to demonstrate the methods of framing 
a gable roof. 


___ CLASSROOM NTH OB 
Related technical. Information to be Work to be done 
information bis given on the job on the job 
Methods of determing Safety precautions Determine pitch, span, and 

span, rise, run, and Determine the pitch, span length, 

pitch of roof, and rise. Layout and cut common 
Relationship between Size of material. rafters, 

unit and total Length of tail. Spacing of rafters on the 
Measurement, Size of nails, plate. 

Methods in rafter lay~ | Scaffold and/or holding Erect and nail. 

out; step-off, unit devices. Bracing. 

length, and rafter Install Ridge. 

tabies. How to nail 
Kinds, size and grades 

of lumber. 


Use of square 


STUDENT STUDY GUIDE 


1. What is an equal pitch gable roof? 

2. Define the rise, run and pitch of -a common rafter. 

3. What does the term "unit length" mean to you? 

4. Describe the following methods of laying out rafters® 
step off; rafter table; unit length. 

5. What is the length of a common rafter for a gable roof with a span of 
27 feet and 1/3 pitch. 

6. What is the unit of run for common rafters? 

7. What is the unit of rise for a roof of 4 pitch? 

8, Is it advisable to have an overhang on a gable roof? Why? 

9. What will be the length of the tail of a common rafter of 1/3 pitch if a 
i x 12" is used for the plancher? 

LO. What isthe length of a common rafter per unit of run for 1/3 pitch; for 
= pitch 
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INDIANA DEPARTMENT OF FUBLIC INSTRUCTION tINSTRUCTIONAL MATERIALS LABCRATORY 

VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 

TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

CARPENTRY 
UNZT TV. RGF FRAMING REFERENCES 
aN SERaTHING 1. Durbabn, Vol. II, pp. 184-185 
2. Lair, pp. 95-99 
ASSIGNEENT 3. FRAMING A 3, Milson and Werner, pp. 110-111 
SHED ROOF 


The purpose of this assignment is to demonstrate the way to lay out and 
cut common rafters of various pitches and spans. 


CLASSROOM ON THE JOB 
Related technical Information to be Work to ba done 
information given on the job con the job 
Determine basic roof infor- Determine the length, Layout and cut rafters, 
mation. pitch, and run. common space and nail 
How to lay out plate cut and Sizes and kinds of material, cafters. 
overhang. Tools used. 
Use of framing square in Safety precautions. Bridge on long runs. 
laying out rafters. 
Rafter tables. 
Common pitches. 
How to find pitch. 
Rafter cuts 
Estimating. 


STUDENT STUDY GUIDES 


1. Where are shed type reofs used? What makes them of added importance at this 
time? 

2. What type rafter is used in a shed type roof? 

3. Compare the shed and gable roof. 

4. What are the advantages and disadvantages of the shed roof? 

5. Describe two methods of finding the length of a common rafter? 

6. What is the length of the common rafter for a shed roof with a 17 foot span 
and 1/6 pitch? 

7, What numbers on the square will give a plumb cut for 1/6 pitch? 

8, What new materials and methods make this roof satisfactory for ‘ranch type homes? 

Figure the cost of the rafters for a shed rocf the size of which will be given 

by your instructor. 
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- CARPENTRY 


a UNIT I¥, ROOF FRAMING REFERENCES 
ae AND SHEATHING i. Durbahn, Vol. IT, pp. 1353 183-84 
a 2. Lair, pp. 83-98; 99-103 
- ASSIGNMENT 4. FRAMING A 3. Wilson and Werner, pp. 21-49 
‘ HIP ROOF 4. Framing, sheathing and insulation, pp. 128, 
137 
oe 


Another Kind cf reef framing is the hip roof. This type not only employs 

eG the sormon rafter but other kinds of rafters known as the hip, and jack. This 

— roof is used for many designs of hemes, and also in combination with the gable 
type roof. when considering construction and costs, the hip roof has some 
advantages and disadvantages. 


ae CLASSROOH ee ON THE JOB 
Related technicat Information to be Work to be done 
information giyen cn the job on the job 
Advantages and dis- Tools used. Layout and cut common 
advantages in different safety precautions. rafter. 
nethcds. Ridge cut specifications. Layout and cut hip rafter a 
How to determine span, rise, Specifications for sizes pattern. ee 
run and pitch of roof, Re- of material and spacing. Layout and cut jack rafter. 4 
lationship between unit Consider pitch and span, Space and locate, erect, 
length and total iength. and determine rafter and nail rafters. 
Estimating. lensth, seat cut, over~ Consider pitch and span. 
Methods used in rafter lay- hang, tail cut, cheek and determine rafter 
outs, step off, unit cuts, and dropping or iength, seat cut, over 
length and rafter tabies. backing. hand, and check cut. 
Safety precautions. Size of nails, location, 


and technique in nailing. 


STUDENT STUDY GUIDE 


1. What are the specifications for hip reof as set forth in the lecal code? 
2. Describe the method of calculation of a common rafter. 
3. Describe the metnod of calculating a hip rafter. 
4 Describe the methecd of calculating and cutting a jack rafter. 
5. What are the advantages of a hip roof? 
5, What is the unit of run of a hip rafter? Why? 
”, What is the length of a hip rafter for a roof of 29' span and 1/4" pitch? 
&, Is the unit of rise for a hip rafter of 1/3 pitch the same as the unit of 
rise of a common rafter of 1/3 pitch? 
S. What numbers on the square are used to get a plumb cut on a hip of 1/4 pitch® 
10. That is meant by "dropping" and "backing"? 
11. @#hat numbers on the square.are used to get the side cut on a hip rafter of 
1/3 pitch? 
12, What is the cost of the rafters for the project house? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
CARPENTRY 
UNIT IV. ROOF FRAMING REFERENCES 
AND SHEATHING 1, Durbahn, Vol. II, pp. 1673 177-184 
2. Lair, ppe 99-103 
ASSIGNMENT 5. INTERSECTING 3, Wilson and Werner, pp. 51~71 
ROOFS 4. Framing, sheathing and insulation, 


pp. 128~138 


The purpose of this unit is to give the information necessary to construct 
the frame work for such intersecting roofs. 


CLASSROOM ON THE JOB 
Related technical Information to be Work to be done 
information given on the job on the job 
How to use basic roof in- Safety precautions. Layout valley rafters. 
formation in determining Figure lengths with square Layout cripple rafters. 
length and cuts of rafters. of hip, valley, jack and Layout jack rafters. 
How to use framing square cripple rafters. Layout hip rafters. 
in laying out valley, hip, Figure side, seat and Cut rafters. 
cripple and jack rafters. -ridge cuts of valley , Erect rafters, 
jack, hip and cripple 
rafters. 


STUDENT STUDY GUIDE 


1, Where are valley rafters used? 

2. How does a valley rafter differ from a hip Ear eore 

3. How is the length of a valley rafter found? 

4. What figure cn the square should be used for the anit of run in cutting 

valley rafters? 

5, How should the seat cut of a valley rafter be made? 

6. How should the side cut of a valley rafter be made? 

7. How does a valley jack rafter differ from a hip jack rafter? 

8. How should the layout for the seat cut for a valley jack rafter pemeeer 
9. How should the length of a valley jack rafter be founde 
10. What is a cripple jack eeitert 
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CARPENTRY 


UNIT IV. ROOF FRAMING REFERENCES 
AND SHEATHING 2. Durbahn, Vol. II, pp. 189191, 377-383 
2: . 
ASSIGNMENT 6, FRAMING A 3. 
GAMBREL ROOF Bs 
5 


The purpese of this assignwent is te demonstrate the methods of framing 
a gambrel. roof. 


CLASSROOM oe ON THE JOB 

Related technical Information to be Work to be done 
information ss given on the jet on the job 
Safety precautions, Safety precautions. Layout rafters for a 
Gable vs. gambrel roof. How to Layout. gambrel roof, 
Advantages and disadvantages Use of the purline Layout rafter parts 
How to layout the rocf Spacing rafters. and assemble, if no 

members. purline is used. 
Use of the purline. Install framing members. 


Use of braces on rafters. 
Size of material to use. 
Metiods of erecting. 
Estimating. 


STUDENT STUDY GUIDE 


1. How does the gambrel rcof differ from tine gable rocf? 
2. What are tne advantages and disadvantages ef 4 gambrel rocf? 
3. What is a purline? . 
4. How are rafters cut to fit to a purline? 
5. Why are braces necessary? ; 
6. Why is the gambre] a good rocf for a barn construction? 
7. Figure the cost of the rafters in a gambrel roof of a problem given by 
your instructor. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY; 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE ANDO INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
CARPENTRY 
UNIT IV. ROOF FRAMING 
AND SHEATHING REFERENCES 
: 1. Durbahn, Vel. II, pp. 206-211 
ASSIGNMENT 7. FRAMING UNEQUAL 2. Wilson and Werner, pp. 73-96 
PITCHED ROOFS 3. Framing, sheathing and insulation, 
pp. 163-175 


An equal pitch roof is one in which the main part has a different pitch from 
the projecting part. The width and height of an intersecting roof of a hip or 
gamble type is sometimes restricted, in this case, the rise per foot run of the 
main common rafter may be different from that of the gabie common rafter. 


CLASSROOM ox ON THE JOB 
Related technical Information to be Work to be done 
information given on the job onthe job 
Methods of determining span, Safety precautions. Determine pitch, span, 
rise, run, and pitch of roof. Determine the pitch, span, and length. 
Methods of layout and cutting and rise. Layout, roof plan. 
rafters. Size of materials. Layout common jack, and 
Method of erecting roof Size of nails. .walley rafters for 
s without rafter tails. main and projecting 
Method of erecting roof with roof. 
rafter tails. ; Erect and nail. 


STUDENT STUDY GUIDE 


1, List the three conditions by which two roofs will have unequal pitches? 

2. Where is the measuring line for rafters in unequal pitch roofs if there is to 
to be no rafter tails? 

30 By what means is the unit run of the valley rafter, of an unequal pitch 
roof determined? 

4. The problems involved in framing the unequal pitch roof divide themselves 
into two parts? List each, 

do How is the length of common rafters determined on an unequal pitch roof? 

6. xplain the layout process of the ridge cut of an unequal pitch valley rafter? 

7» What new principal is involved in finding the angle of side cuts on a valley 
rafter? (unequal pitch roofs) 
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CARPENTRY 


UNIT IV. ROOF FRACING 


AND SHEATHING 
REFERENCES 
ASSIGNMENT 8. FRAMING DORMERS i. Durbahn, Vol. II, pp. 1693 186-188 
207-213 


2. Lair, pp. 184-186 

3. Wilson and Werner, pp. 106-109; 110 

4. Framing, sheathing and insulation, 
pp. 150-156 


The purpose of this assignment is to provide a working knowledge of framing 
for any of the common types of dormers. 


CLASSROOM _ ON : 

Related technical. Information to be Work to be done 
information ss given on the job on the job 

Types and puxposes of Safety precautions. Layout and frame opening 
dormers. How to layout opening. in main roof. 

How to determine the meeting How to layout dormer studs Layout and cut dormer 
point of two slopes. and rafters. studs. 

Finding top cut of dormer How to layout headers. Layout and cut dormer 
rafters. rafters. 

Finding common difference Layout and frame wall 
of stud lengths. opening. 


Erect dormer frame work, 


STUDENT STUDY GUIDE 


1, Name three types of dormers? 

2. How is the dormer opening determined? 

3. Tllustrate the framing of one type of: dormer opening? 

4. Describe the method used to determine the meeting points of two slopes? 

5. Illustrate the layout ef the rafter cuts. 

6, Describe the laying out of the different stud eneese 

7. Why are dormers used? 

8, Problem in estimating or figuring cost of material to - given by the 
instructor? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL. MATERIALS LABORATORY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
CARPENTRY 
UNIT IV. ROOF FRAMING REFERENCES 
AND SHEATHING 1. Burbank, p. 41 
2. Mix and Cirou, pp. 122 
ASSIGNMENT 9. FRAMING FLAT 3. Townsend and Dalzell, pp. 211-213 
DECKS 4. 
5. 


A roof having a piteh of less than 1/8 is considered a deck roof. A deck 
roof may be a shed or a hip. In either case, the rafters are framed in the same 
manner as for other roofs having the same kind of rafter. 


CLASSROOM ON THE JOB 
Related technical ; Information to be Work to be done 
information given on the job on the job 
Purpose of the deck. Safety precautions. Layout, assemble and 
Advantages. Determine lengths of nail. 
Disadvantages. material. Put in position if 
Estimating. necessary and frame 


as needed. 


STUDENT STUDY GUIDE 


1. What are some uses for a deck roof? 

2. Compare the cost of a deck roof with that of a gable roof. 

3. What is the greatest slope ordinarily allowed for which a built-up covering 
is used. 

4. Describe two nethods of construction to obtain the desired slope. 

5. How are the sizes of rafter-—joist determined for a roof deck? 

6. What type of sheathing is often used where the rafter is also used for the 
ceiling joist? = 

7. Where an overhang is involved on all sides of the house, describe or sketch 
the type of construction used. 

8. What is the ratio between the distance from wall-line to double header and 
the overhang? 

9. What is the purpose of sheet metal edging used on flat decks. 
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CARPENTRY 


UNIT IV. ROOF FRAMING REFERENCES 
AND SHEATHING 4. Small House Carpentry, pp. 71. 75.79 

2. Smaii Homes Council, Circular Series 

ASSIGNMENT 10. FRAMING TRUSS E2. 1, pp. 6-8 

ROOFS 3. somali Homes Council "W? Truss Instruction 
Sheet A,I,A, 19 B 3 

ho 
Ee 


Trusses as used in commercial and farm buildings are of long standing. Their 
use in small home construction is, however, relatively new. These trusses are 
Similar to the conventional gable recf with the exception that the use of trusses 
permits spacing the entire width of a house without the need of intericr partitions 
for ceiling or roof support. This measure is economical from the standpoint of 
both labor and materials, 


____, _GLASSROON ees Nt nee ____ON THE JOB as Ree 
Related technicai Information te be work to be done 
information ae given on the job on the job a 
Methods of determiring Safety precautions. Determine pitch and span. 
span, rise, run, and pitch Pitch, span, and rise Layout and cut common 
of roof. Calculations. rafters. 
Relationship between uni* Size reyuirements for Arrange construction jig 
anc total measurement. materials on sub~floor. 
Methods used in rafter faicsulations for Length Fabricate trusses. 
layout. of tail, Raise trusses onto plates. 
Step off, unit length. and Truss fastenings. Space, erect and nail 
rafter tables. Kind and size of nail. brace, 
Size, kinds, and grades of 
lumber. 


Truss fastenings. 


STUDENT STUDY GUIDE 
1, Sketch a 15 foot simple truss. 
2. Sketsth a jig for assembly of the above truss. 
3. CGompare member sizes with these used in conventional construction. 
4. List advantages and disadvantages; also limitation of this type of construction. 


5. Figure thrust, compression and shear at main points of truss. 
(Problems to be given by instructor). 


INDIANA OEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL. EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, iNDIANA 
CARPENTRY 
UNIT IV. ROOF FRAMING REFERENCES 
AND SHEATHING 1. Duroahn, Vol. I1, pp. 11. 122 
2.. Lair, pp, 76-79 
ASSIGNHENT 11. ROOF SHEATHING 36 
hyo 
5. 


Sheathing is some form of rigid material used to support the weather repellant 
roof covering. The material used for the sheathing and the workmanship exhibited 
in laying of same. Grea*”~ contributes to the value of the building and the 
durability of the roof covering. The carpenter should become well acquainted with 
the particulars contributing to a good sheathing job. 


CLASSROOM ON THE JOB 


Related technical Information to be Work to be done 
$nformation given on the job on the job 
Safety precautions Safety precautions. Layout. Cut and nail 
Study types of sheathing Nailing information, in place. 
from the standpoint of Staying of rafters. 
durability, cost & desir- Breaking joints. Line and cut éads if 
ability. Use of metal tie clips or necessary 
Estimating. plywood sheathing. 


Sheathing for different roofs. 
How to cut for hips & valleys. 


STUDENT STUDY GUIDE 


l. List common materiais used for sheathing. 

2. What size nails should be used and how many in each shiplap? 

3. What is the purpose of sheathing? 

4o Describe the methods of applying solid roof sheathing. 

5, Figure the cost of various kinds of roof sheathing for a problem given by the 
instructor. 

6. Write a summary on the use of rcof boards for wood shingles. Include size, 
spacing, nailing, etc, 

7. What change in the roof framing is necessary for prefinisned insulated 
plank rcofing? 
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CARPENTRY 


UNIT IV. ROOF FHAMING 


AND SHEATHING 1. Durbahn, vol. II, pp. 197-198 
2. Lair, pp. 102-103 
ASSIGNMENT 12. COLLAR BEAMS 3. Wilson and Werner, pp. 113-215 


To strengthen roofs most rafters are tied together with collar beams, Your 
job is to be able to cut and place collar beams of the proper size in the proper 
location to insure good construction. 


_ : 
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GLASSHOOM eins ate ON THE JOB 
Related technical Information to be Work to be done 
information given on the job on the job 
Saety precautions. Determine length of collar Layout pattern for 
Purpose of collar beams. beams, collar beams. 
Location of collar beams, Locate collar beams, Cut out sollar beams. 
Sizes of collar beams. Determine size of collar 
Estimating. beamso Nail collar beams in 
Spacing collar beams places 


cere ee are bee een 


STUDENT STUDY GUIDE 
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1. Where are coliar beams used? 

2. What is the purpose of collar beams? 

3. What size stock is used for collar beams? 

4, What determines the length of a collar — 

5. How is a collar beam laid out? 

6, How often are these beams used in a roof? 

7. When should they be nailed in place? 

8. How is the distance between attic floor and the collar beam determined? 
9. Give the formula for figuring the lengths of collar beams. 
10. What is the length of a collar beam for a } pitch roof when the beam is to 

be placed 2 feet from the ridge? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION 


INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


CARPENTRY 
UNIT IV. ROOF FRAMING REFERENCES 
AND SHEATHING lL. Durbatin, Vol. TZ, pp. 191-194 
2. Lair, p. 186 
ASSIGNMENT 13. FRAMING FOR 3. Framing, sheathing and Insulation, 
ROOF OPENINGS pp. 156-1573; 162 
bo 
56 


Openings are needed in the roof for various reasens. It is far better 
that the carpenter cut and frame these openings, as the other mechanics consider 
this secondary to the performance of their specific job. This will insure a 
"completed-type job," that the carpenter considers necessary. 


~ - 


——___GLASSROCM ON THE JOB 
Related technical Information to be Work to be done 
information given on the job on the job 
Safety precautions. Safety precautions, Metnods of locating 
Fire regulations. Use of plumb line or spirit headers and trimmers 
Plumbing regulations, level to locate roof for chimneys, sky 
Line projection from one plane openings. lights, scuttles, 
to another. Size of materials. Louvers, etc. 
Size of nails, Methods of locating and 
drawing plans on attic 
LLoor. 


Methods of supporting 
and cutting roof 
members , 

Methods of nailing 
headers and trimers 
in place. 


STUDENT STUDY GUIDE 


1. What are some common openings found in roof construction that require special 
framing? 

2. How are roof openings located? 

3. Why would a plan of an opening drawn full size on the attic floor help in 
locating the same opening in the roof? 

4. Explain what is meant by a single header. A double header. 

5. What are trimmers? 

6. How is the cut on the end of a trimmer determined? 

7. When trimmers are nailed in place, why should they be in line with the tops 
of the rafters? 

8. Why is a strip nailed across the top of the rafters to be Suet 

9. What is a chimney saddle? 

10. What determines the span of the saddle? 


ll. Write a short summary of the steps necessary to frame a chimney opening in 
a roof, 
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UNIT IV. ROOF FRAMING 
AND SHEATHING 
ASSIGNMENT 14. FRAMING A SNUB 
CABLE 


REFERERCES 


2.77-~180 


Pp- 


WILSON AND WERNER, 
o Framing, sheataing and insulation, 


pp. 97-102 


One of the variations used by designers to deviate from the regular iype of 


roof is known as the snub gable. 


layout and construction. 


CLASSROOM 
Related technical 
information 


~~ 


ee ed 


Safety precautions. 

Use of steel square in de- 
termining lengtns and cuts 
cf rafters. 

Reasons for snub gable in- 
cluding type of 


architecture. 


The carpenter should have a knowledge of its 


ON THE JOB 


Information to be 


fork to be done 


given on the job on the job 


Safety precautions. 

How to determine miter 
cuts on shortened 
common rafters. 

How to determine 
of gable plate. 

How to determine length 
of hip and jack rafters 
and make check and seat 
cuts. 


length 


STUDENT STUDY GUIDE 


snub gable? 


1. What is a snub gable? 

2. What determines the size of a snub gable? 
3. What three spans are involved in a 

he 

5, What are the names of the different raft 

6. 

ordinary hip rafter? 

7° 

8, How is the length of the jack rafters found? 
9. Draw a sketch of a snub gable roof, 
10. 


-50~ 


Layout and cut shortened 
common rafters. 

Layout and cut gable 
plate. 

Layout. and cut snub hip 
rafters and jack raf- 
ters and jack rafters. 

Nail gable plate and 
Snub hip rafters in 
place. 

Space and nail. jack 
rafters in place. 


How is the height of the plate for the snub gable determined? 
vers used in framing this roof? 
How does the tail~cut cf a hip rafter for a snud gable differ from an 


Explain how a T-bevel may be used in framing a snub gable. 


Swamarize the operations for framing a snub eabie in their proper order. 


IHOIANA DEPARTMENT OF PUBLIC INSTRUCTION 


VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 


INSTRUCTIONAL MATERIALS LASORATCRY 
INDIANA STATE COLLEGE 
TERRE HAUTE, INDIANA 


CARPENTRY 
UNIT IV. ROOF FRAMING 
AND SHEATHING REFERENCES 
1. Durbahn, Vol. IZ, pp. 188-186. 
ASSIGNMENT 15. FRAMONG A LEAN- 2, 
TC ROOF 3. 
4 
56 


fhe layout for the lean-to roof rafter is similar to the layout for the shed 
dormer rafter with the exception that the leam-—to roof extends, in part, over the 
main rcof, The rafter plates for the lean—to reof and the main roof are usually 2t 


different heights. 


GL&SSROGU 
Related technical 
information 


Determine Basic roof in- 
formation. 

How toe lay out plate cut and 
overhang. 

How to lay out cut at top 


ON THE JOB 
» Information to be ork te be done 


given on the job on the job 


Determine the length, 
pitch, and run. 

Size and kinds ec? mater- 
gals. 

Safety precautions. 


Layout and ext rafters. 


Space and nail rafters. 


end of rafter. 


STUDENT STUDY GUIDE 


1. Draw a sketch showing a lean-to roof. 
2. The Layout for the lean-to roof rafter is simiiar to the layout for the 
rafter. 

3, How is the top cnt laid out for the lean-to roof rafter? 

4. What shortening is necessary on a rafter ior a lean-to roof? 

5, Would a lean-to roof be used most cften in new construction or in adding to 
an old building? 

6. A oractical preblem should be given to the class requiring then to figure 
the lean-to roof after length. 


CARPENTRY 


UNIT IV. ROOF FRAMING 
AND SHEATHING REFERENCES 
1. Durbahn, Yol. II, pp. 191-194 
ASSIGNMENT 16. FRAMING A CHIMNEY 2. Framing, sheathing and insulation, 
SADDLE pp. 180-181 


Unless a chimney straddles the ridge, a small gable called a saddle is con- 
structed at the rear of the chimney to keep snow and dirt from collecting. 
Chimney saddles are constructed and installed prior to covering the roof. 
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CLASSHOON ON THS JOB 
Related technica. Information to be Work to be done 
informaticn given on the job on the job 
Methods of determining Safety precautions. To determine the width 
span and pitch of saddle. Determine span, pitch, of chimney and unit i 
Method of layout and cutting rise, and necessary rise of the main 
of rafters, valley strip, shortening. roof. 
and ridge boards Kinds and sizes of To layout and cut 
materials. various members of . 
Determine length and the saddle. 
layout of ridge. To assemble and nail 
Determine necessary in position. : 
shortening of common 
rafter, 


STUDENT STUDY GUIDE 


1. What is the purpose of a chimney saddle? 

2. What is the span for a chimney saddle and how is it determined? 

3, How is the length of a valley strip determined? 

4. What size stock is recommended for the valley strip? 

5. Why is it necessary to shorten the common rafter 0: a chimney saddle? 

6. Show by diagram a method of finding the required shortening for a common 
rafter run of a saddle? 

7. Show by diagram the layout, of the common rafter for the chimney saddle. 
Identify the ridge cut and the seat cut? 

8. How is the ridge layout, that fits against the valley strip, determined? 
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INDIANA DEPARTMENT OF PUSLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


BUILDING TRADES CARPENTRY 


UNIT # 5 EXTERIOR COVERING AND TRI 
ASSIGNMENT # 1 CORNICE TRIM 


ASSIGNMENT # 2 ROOF COVERINGS 
. a. WOOD SHINGLES 
b. ASPHALT SHINGLES 
CEMENT ASBESTOS SHINGLES 
ROLL ROOFING 
c, METAL ROOFING 


ASSIGNMENT # 3 SETTING WINDOW AND DOOR FRAMES 
ASSIGNMENT # 4 WALL COVERINGS 
ASSIGNMENT # 5 PORCH AND ENTRANCE TRIM 
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CARPENTRY 
UNIT ¥. EXTERIOR COVERING 


AND TRIM REFERENCES 
; a Durbahn, Vol. If, PP o 2242313 265-271 
! ASSIGNMENT 1. CORNICE TRIM 2, Lair, pp. 181-184 
) 3. Interior and Exterior Trim, pp. 21-2 
4o 


in building construction at the points where the roof and side wall intersect. 
This usually includes the gutter as a part of its design. the size is largely 
determined by the type of architecture as well as the size and balance of the 
house. This unit has as its purpose the teaching of the most common types of 


| 

i 5, 

The purpose of a cernice is to provide a definite and satisfactory finish 
cornices and their respective construction. 


CLASSROOM etree tt ean THE JOB 

Related technical Information to be York to be doas 
information given on the job __on the job 
Safety precautions. Kinds of cornices Cutting, fitting and 
Local adaptations. Rafter tails placing of frieze boards 
Designs of cornice cone Guttering plancier beards, fascia 

struction Nailing crder and boards, aud barge boards. 
Kinds and types of materials. assembly 
Specifications, Safety precautichs. Cutting and fitting of 
Estimating. moulding installation 


and application 


STUDENT STUDY GUIDE 


io What is a cornice? 
2. What are the purposes of a cornice? 
3. What are the three common types of cornice? 
4. How are rafter ends made even for cornice construction? 
5. What is the purpose of the rabbet on the frieze board? - 
€. What is the proper procedure for erecting the frieze board? 
7, Describe a cornice return? 
8 Make a sketch of a box cornice and labels plancier, fascia and frieze. 
9, What kind of nails are used for cornice work? 
10, How would you estimate the material in a box cornice? 


Bie 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL EDUCATION DIVISIO 
TRADE AND INDUSTRIAL SERVICE pices VAe aniana 
CARPENTRY 
UNIT Ve EXTERIOR COVERING 
SND TRIM REFERENCES 
ASSIGNMENT 2. ABC ROOF le Durbahn, Vole II, ppe 218=2193; 23526246 
COVERING 2e Lair, ppe 105~112 
Se Interior and Exterior Trim, ppe 25=40 
4 
Se 


The purpose of this assigrment is to iamiliarize vhe student with the various 
kinds of roof covering and the methods of application. 


CLASSROOM ON THE JOB 
Related technical Information $c be Work to be done 
information given on the job on the job 
Safety precautionse Safety precautionse Scaffoldse 
Adaptability and relative Projection over eaves Place starting linee 
values of different kinds end gables. Place papers 
of materialse Breaking of joints. Place valley tin, 
Selection of nailse Beginning the starting copper or slatee 
Types of valleyse ends for coursese Coat roofinge 
Study of color harmonye Position and nailing of Establish valley shingle 
Estimatinge foot lockse:- linee 
How end when to place Placing of nailse 
underlay e ley starting course. 


Proper nailing of coursese Establish of course 
‘lines at endse 
Placement of foot lockse 
Finish of ridge & hipSe 


STUDENT STUDY GUIDE 


le What kinds of wood are used for shingles? 

2e How are shingles graded? 

Se What precaution should be taken in nailinu: valleys and fiashing? 

4, What kinds of flashings and ridge should be used with wood aine ies? 

5e What is a square of shingles? 

6 How many squares of shingles would be needed to cover a shed for a roof 50 fte 
long if' the rafters are 15 ft. long? 

7e Why should you not use wood shingles on e roof that has less than ¢ # pitoh? 

8. Why should wood shingles be spaced 1/8" apart? 

9. What advantages do wood sningles have over otherkinds of roofing? 
Disadvantages? 


5 See 
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CARPENTRY 


UNIT V. EATERIOR COVERING AND TRIM 


ASSIGNMENT 2B ROOF COVERING-ASPHALT SHINGLES~ASBESTOS SHINGLES-ROLL ROOFING 


REFERENCES ¢ 


l. Durbahn, Vol. II, pp. 243~266 
2. Lair, pp. 112-120 


3. Interior and exterior trim, pp. 41-52 


STUDENT STUDY GUIDE ; 
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1. List three advantages of an asphalt shingle over a wood shingle, 


2. What is a starter course? ° 
4 

3. What is a roof scaffold bracket? : 

4. What is the chief advantage of the cement-asbestos shingle over the 


asphalt shingle? 


5. In roll roofing, what are the two precautions that should be taken before 
laying on the material? 


6. What is the purpose of paper under shingles? 
7. Why should you use a chalk line in laying shingles? 


8, What is meant by a square of shingles? 


How many bundles of asphalt shingles 
in a square? 


9. How is the grade of asphalt shingles given? 


Picture the cost of the roofing material for various problems given by 
your instructor. 
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TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


CARPENTRY 


UNIT V. EXTERIOR COVERING AND TRIM 
ASSIGNMENT 2C ROOF COVERING~METAL ROOFING 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 

VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 

REFERENCES : 
1. Audel, pp. 653-784 (for tinners) 

2. Manufacturer's Literature 

3. 


; 
i 
i 
j 
i 


STUDENT STUDY GUIDE 


1. List four metals used for roofing material. 
2. What type of nail is used on the following materials: 
a galvanized iron 


b. aluminum 
¢. copper 
dad. zinc 

e. tin 


3. What are metal roofs sometimes painted? 

Ae Describe a temporary patch for a metal ee: 

de What size sheets are commonly available in galvanized iron roofing? 
6. Figure the cost of various metal roofs. 
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CARPENTRY 


UNIT V. EXTERIOR COVERING 
AND TRIM 


ASSIGNMENT 3, SETTING WINDOW 
AND DOOR FRAMES 


REFERENCES 


1, Durbahn, Vol. II, pp. 246-254 


20 Lair, ‘Ppp. -187-200 


3. Interior and Exterior Trim, pp. 53-77 


4. Manufacturer's Specifications 


The purpose of the window and door frame is to receive and protect the 
various types of windows and doors and to permit necessary operation. Details 
such as opening sizes and methods of setting are determined by frames and methods 
of setting are determined by tye type of manufactured doors and windows used, 
Hence a knowledge of the kinds and types of door and window frames and methods of 


assembly and setting are necessary. 


The purpose of this assignment is to give this information, 


CLASSROGM ON THE JOB 
Related technical tnformation to be Work to be done 
information given on the job on the job 
Safety precautions, Name, size and location Construct and/or 
Lumber & rot proofing. of each member of frame. assemble, 
Kinds of paper and in- Safety. Locate, plumb, level, 
sulation, Tools used, fasten and brace. 
Primers and sealers. Kinds of frames and 
Nail sizes and types. casting. 
Local building codes. Methods of layout and 
Termite proofing. assembly, 
Caulking. Methods of spacing. 


Methods of bracing. 

Methods of insulating. 
Methods of papering 
or caulking. 


STUDENT STUDY GUIDE 


1. Why are frames put in place before exterior wall finish is applied? 


<2. What is a window rod? How used? 


3. List steps in setting window frames. 

4. What wood is used for jambs and casing and silis? 
5. What size nails? How spaced for both door and window frames? 
6. What materials is used for flashing? How is it applied? 
7. Do all metal sash require a frame? 

8. Figure the differences in cost between wood and metal in Windows for a 


specific house. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 


VOCATIONAL EDUCATION DIVISION 
TRAOE AND INDUSTRIAL SERVICE 


UNIT V. EXTERIOR COVERING 
AND TRIK 


ASSIGNMENT 4. WALL COVERING 


INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 
TERRE HAUTE, INDIANA 


CARPENTRY 


REFERENCES 
1. Durbahn, Vol. IL, pp. 258-265 
2, Lair, 125-135 
3. Interior and Exterior Trim, pp. 80-95 


It is necessary to finish tne outside of all building construction with sane 
type of covering. The purposes of wall coverings are to decorate and insulate 
these structures from the elements. Many kinds of materials can be used and a 
knowledge of the application of the most common kinds are necessary. A study of 
construction, durability and design forms one of the most interesting phases of 


building construction. 


CLASSROOM 
Related technical 
information 


Safety precautions, 

Materials and manufacturing 

methods. 

Pre-construction finishes. 

Expansion and sun action. 

Tools and equipment used in 
wall covering application. 


N THE JOB 

Information to be Work to be done 

given on the job on the job 
Name, size, type of Methods of application. 
materials for wall Methods of SeRtanenes 
coverings, corners, 

Tool used. Methods of trimming 
Cutting of different intersections, 


materials. 
Nailing or application 
of materials. 
Insulating and caulking, 
Fitting metal corners. 


STUDENT STUDY GUIDE 


l. How are the courses of siting or covering Bpaceds 

2. How do windows determine spacings? 

3- Describe how courses are started for three different types of wall coverings. 
4. How are courses finished at the corners for three materials? 

5, How are courses finished at the cornice and rake for three materials? 

6. How are courses kept horizontal? What tools or materials used? 

7. How are courses nailed, nail sizes, setting and filling, if necessary, 


for three materials? 


8. How are scaffolds maintained? 
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CARPENTRY 


UNIT ¥, EATERIOR COVERING 


AND TRIM REFERE ACES 
1. .Durban, Vol. II, p. 270 
ASSIGNMENT 5. PORCH AND ENTRANCE 2, Interior and Exterior Trim, pp. 96- 
TRIM 116. 
36 
hi 
56 


Porches form sheltered places in which to sit, and generally project fron 
the main bedy of the building. The term is also applied to small shelters over 
entrance doorways for the purpose of protection from the weather, 


____GLASSROOM sed ash 5030257 ON DOD teeta 

Related technical Information to be Work to be done 

information Ziven on the job _ on the job 

Safety precautions. Safety precautions. Cut and fit the plancier, 

Standards of materials. Tools used. fascia, crown and cove 

Designs of porches. Locating and joining, mould, and special trim. 
Columns, ceiling, and 

wainscoating. 


STUDENT STUDY GUIDE 


1. What safety precaution are taken in porch construction? 

2o What has replaced the front porches on many types of present day houses? 
3. Name two types of porches and give advantages and disadvantages of each.: 
4. Does the type of cornice trim on the main house affect the porch ea 
5. What kind of wood is best for a porch floor? 

6. {hat kind of nails should be used when laying porch floorings? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 


UNIT # 6 


INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 
TERRE HAUTE, INDIANA 


BUILDING TRADES CARPENTRY 


ASSIGNMENT #1 
ASSIGNMENT #2 
ASSIGNMENT. #3 
ASSIGNMENT #4 
ASSIGNMENT #5 


INSULATION 
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GENERAL INFORMATION 
LOOSE TYPE 

BLANKETS AND BATIS 
RIGEO BOARD 
REFLECTIVE TYPE 
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CARPENTRY 
UNIT VI. INSULATION 
REFERENCES 
ASSIGNMENT 2, GENERAL ie Durbahn, Yol, IZ, pp. 155-182 
INFORMATION 2, Lair, pe 242-223 


30 Framing, sheathing, & insulation, 
PRo 231-236 

bro 

50 


The primary purpese of insulation is to retard tne passage of heat or to keep 
heat where it. heiongs, The seed dl is the same woether insulation in the walls or 
your refrigerator, or in the walls of your range oven; around the pipes of your 
furnace, in the walls and ceilings cf your home, or in the cicthing you wear, The 
insulatien you choose for your house should be selected for its insulating Se EL choney x 
jts permanence. its resistance to fire and rodents. and the ease and speed with 
which it can ke installed, 

Where the attic is insulated, ventilation is necessary to prevent accumulation 
of excessive moisture and heat. 


__ CLASSROOM ____ON THE JOB. 
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Related texbaica: Information to be “York to be done 


information given on the jor on the job 
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Safety precautions, Safety precautiovs o 
tudy principles of thermal 
insulation. 
Study types cf insulating 
materials and compartive 
values. 


STUDENT STUDY GUIDE 


1. What is meant by the term "thermal building-installation?" 
2. What is the purpose of a vapor barrier? “ 

3. What type cf vaper barriers are most effectiveg 

4. How are building materials tested for heat conductirity? 

5. What are the methods of preventing the infiltretion of sold air? 

6 What are the methods of preventing the transmission of heat? 

7. Why is attic ventilation necessary with attic insulaticn? 

8. How would you provide for this attic insulation? 

9, Figure the cost of insulation of various problems Pieine yok Lustructor, 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL. SERVICE TERRE HAUTE, INDIANA 


CARPENTRY 


UNIT VI. INSULATION 


pt REFERENCES 
E f 4 ASSIGNMENT 2. LOOSE 1. Durbahn, Vol. II; pp. 159-160 
4 “ TYPE Ro Lair, pp. 212-216 
i 3. Framing, sheathing, and insulation, 
pp. 231-236 
4o 
5. 
33 The loose type of insulation is blorn or poured into the space between 
one studdings, joists, rafters, or inaccessible places after sheathing and other 
, covering material are in place. 
“ CLASSROOM ON THE JOB 
Related technical Information to be Work to be done 
information given on the job on the job 
_— . Safety precautions. Show where this type is Installation on 
ee Materials used in manu- best suited. the job. 
aa facturing. Method of installing, 
cy: Advantages & weakness of Sefety precautions. 


this type of insulation. 
Trade nameso 


Estimations. 
STUDENT STUDY GUIDE 
1. What materials are used in making loose type insulation? 
2. What are the advantages of loose type insulation? : 
3. How is it installed in old buildings? 
4. What hazards are encountered in using this insulation both to the building 
and to the carpenter? 
5. How is loose type insulation packaged and sald? 
6. If one bag of ozite will cover 3 sq. yards, 1 inch thick, what wil be 
the cost of insulating a ceiling 26' x 36' to a depth of 3 inches? 
z 7. Give some trade names for loose type-insuiation: 
ao 
b. 
Co 
. 8. Give the advantages and disadvantages of insulating an old house. 
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CARPENTRY 


UNIT VI. INSULATION 


REFERENCES : 
ASSIGNKENT 3. BLANKETS OR 1, Darbahn, Vol. Ii, pp. 257-159; 262-264 
BATTS 2. Lair, pp. 216-217 


3. Framing, sheathing and insulation, 
PR. 213-236 

4 

ae 


The purpose of this lesson is to give the student a knowledge cf hianket & 
batt insulation so he will be able to choose and compare its use with other types. 


CLASSROOM ON TEE JOB 
S Related technical Information to be @ork to be done 
information given on the job on the job 
Safety precautions, Safety pretauticns. Iastaliiaticn, 
Trade Names, Proper placement in 
Sizes Used. regards to vapor barrier, 
Spacing. 
Fastening methods. . 


Insulating qualities of 
varicus makes of batts 
& biankets. : 


STUDENT STUDY GUIDE 


=e 9 


1. What are the trade names for some of the various brands of Tlexitie inseistion? 

2. Explain how flexible insnlation is used in masonry walis. 

3. Make a sketch showing how blankets are placed between studding ir relation to 
air space and fastening. 

4. What are the standard widths of blankets and batts? 

5. Explain how this type insulation is held between rafters. 

é, Should the vap r barrier be to the inside or the cutside in the wall? 

7. Where should the greatest amount of insulation be placed? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INOUSTRIAL SERVICE TERRE HAUTE, INDIANA 


CARPENTRY 
UNIT VI. INSULATION 
REFERENCES 
ASSIGNMENT 4. RIGID INSULATION 1. Durbahn, Vol. I, pp. 164-171 
BOARD 2. Durbahn, Vol. II, pp. 78-83 


36 Lair, PPo 214-215 


A common type of insulation used in building is the rigid fiber type made of 
wood pulp, segar cane, corn stalks & other vegetable matter. It is made in 
various Sheet sizes & thickness & is water proofed. Rigid insulation boards 
being strong, are being used today for insulation & sheathing purposes in new 
house construction, 


CLASSROGE ON THE JOB 

Related technical Information to be Work to be done 
infomation given on the job on the job 
Safety precautions. Safety precautions, APPLICATION 
Advantages of rigid board. Nails & nailing. 

. Sstim ting. Other fasteners. 

Raw materiais used in man- 

ufacturing. 

: Trade names. 


Sizes & colors. 

Film on insulation form cel- 
otex corp, 

Heat loss coefficient in re- 
Jation to blanket or fill 
insulation. 


STUDENT STUDY GUIDE 
1. How are rigid insulation boards applied to the studding? 
2. What thickness of insulation boards should be used on the outside of a 
house for sheathing? 
3. bist five trade names for rigid insulation boards: 
A. 
B. 
Cc. 
D. 
E. 
4. How many square feet of insulation board are needed to cover the outside of a 
house with a hip roof that is 30° wide, 34' long, and 9° high? 
(Do not allow for doors and windows) 
5. What will the cost be for the material in Problem 4 @ $8.00 per square? 
e & How does the insulating valve of a 25/32 rigid sheet compare with full thick 
batts? 
-h5—< 


CARPENTRY 


UNIT VI, INSULATION 


REFERENCES 
ASSIGNMENT 5, INSTALLATION OF 1. Durbahn, Vol. I, pp. 171-173 
REFLECTIVE TYPE 2. Lair, pp. 216 
3. 
he 
5 


While reflective insulation was first patented in 1804, it has not been used 
in the building field untii recently. New applications of this insulation are 
coming on the market constantly. Follow the manufacturer's directions in applying 
to gain maximum insulation. 


_~-CLASSROM peepee ON THE JOB 
Related technical Information to be Work to be done 
information Zz given on the job on the job 
Safety precautions, Safety precautions. Installation. 


Study kinds of reflective in- 
Sulating materials and com Demonstration. 
parative values. 
Trade names. 
Cost estimating 
Heat loss coefficient in re-- 
lation to blanket or fill 
insulation and rigid insu- 
lation. 


STUDENT STUDY GUIDE 


1. By what principle does reflective insulation work? 

2. What material. is used most for reflective insulati-on? 

3. How would you anchor foil surfaced plaster board? 

4o How would you anchor foil reflective? 

5. What would be the cost of material to insulate an area 28! x 32° at 
$7.50 per square? 

6 When using reflective insulation in the walls where should &t be fastened for 
Maximum efficiency? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INOUSTRIAL SERVICE TERRE HAUTE, INDIANA 


BUILDING TRADES CARPENTRY 


UNIT # 7 INTERIOR FINISH 
ASSIGNMENT #1 FITTING AND HANGING WINDOW SASH 
ASSIGNMENT #2 TRIMMING WINDOW OPENINGS 
ASSIGNMENT #3 FINISH FLOORS 
ASSIGNMENT #4 COMPOSITION AND CERAMIC FLOOR COVERING, TILE, 
ASSIGNMENT #5 SETTING DOOR sates | 
ASSIGNMENT #6 . © TRIMMING DOOR OPENINGS : 
ASSIGNMENT #7 FITTING AND HANGING A DOOR ‘ 
ASSIGNMENT #8 BASE BOARDS ! 
ASSIGNMENT #9 MISCELLANEOUS MEMBERS | 
ASSIGNMENT #10 WALL COVERING 
ASSIGNMENT #11 INSTALLING PRE-FABRICATED CABINETS 
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CARPENTRY 


UNIT VIZ. INTERIOR FINISH 


REFERENCES 
ASSIGNMENT 1. FITTING AND HANGING le Burbank, pp. 127-130 
WINDOW SASH 2. Durbahn, Vol. II, pp. 294-304 


2. Lair, pp. 196-200 

4, Interior and Exterior Trim, pp. 117- 
126 

5. Manufacturers! Literature ' 


The purpose of this unit is to familiarize the student with the various mthods 
and procedures of hanging various types of windew sashes, Consideration should be 
given to the proper workmanship since it is essential that tne windows operate or 
function properly. There are a number of new types of sashes which have been in- 
troduced on the market. Manufacturers charts should be consulted for proper in~ 
stallation of these windows, 


CLASSROOM a __..ON THE JOB a 
Related tccnnical Information to be Work to be done 
information given on the job sss Con the job 
Safety precautions. Tools used. Trimming & fitting te 
Methods of hanging. Check frame for plumb- site. Instailing sash, 
Standard sizes of sash. ness. 


Safety precautions. 


STUDENT STUDY GUIDE 


lL, Name four types of window sashes: 

B, Dd. 
2. List three safety precautions for storing and installing windows on the job. 
3. The members which separate the panes of lights of a divided window are called 


4. The ~ sash of a double hung window is hung first. 
5. Sash that are hinged at the verticle edge are called 
6, are used in place of sash weights in double hung Windows, 


oe How are window sizee indicated? 


8. List the steps in the procedure in fitting and hanging a double hung window, 
9, Figure the cost of all the windows in the project house, 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


CARPENTRY 


UNIT VII. INTERIOR FINISH 


REFERENCES 
ASSIGNHENT 2, TRIMMING WINDOW 1. Burhank, pp. 117-123 
OPENINGS 2. Durbahn, Vol. II, 291-304 
3. Interior and Exterior Trim, pp. 153- 
158 
ho 
5. 


The purpose of this assignment is to familiarize the student with the selection 
and application of the casing, stools, aprons and stops. Due to the numerous 
types of casings, selecting the proper kind of wood depends upon the finish to be 
used. Great care must be-taken to avoid hammer marks or any other blemishes on 
the finished trim members. 


CLAS : ON THE JOB 
Related technical : Information to be Work to be done 
information given on the job on- the job 
Types of caSings, stools & Tools used. Layout. Cut & fit stool, 
aprons. Determining lengths -apron, casing & stops. 
Make a size of parts of of stools, apron, 
trin. casings & stops. 
Selection « grade of Sizes, nutbers & spacing 
material. of naile. 
Mullions. Methods for fitting to 
Joints used in trin. ; Wall surface marking. 


STUDENT STUDY GUIDE 


l. Name the four types of window casings and make a sketch illustrating each type. 
2. The horizontal member just telow the bottom cut of the side casings is called 
the = 
3. The member that is found directly below the stool of < window which covers the 
rough edge of plaster is called the 
4. The vertical trim member between multiple windows is called the ‘ 


5. on castings are caused by the incorrect use of the hammer. 

6. d nails are used to fasten the outer face of the casing and 

; d nails are used for tne inner face. 

7. The inside stops serve as a for the lower sash. 

8, List the steps in the procedure of applying inside trim for a double hung 
Window. 

9. List 4 safety precautions for care of windows and tria in installation of 
window trim. a. be 

c. d. 
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CARPENTRY 
UNIT VII. INTERIOR FINISH 
REFERENCES 


ASSIGNMENT 3. FINISH FLOORS 1, Mix & Ciran, Practical Carpentry 
(Goodland & Wilcox) 
2. Lair, pp. 56~59; 166-176 
3. Interior and Exterior Trim, pp. 
237-343 


The purpose of this unit is to familiarize the student with the method and 
procedures of laying different types of flooring. A great deal of emphasis should 
be placed on the starting course of flooring in the relationship to the various 
rooms. Careful selection and matching of boards will tend to make a more de- 
sirable appearing finish floor. 


____ CLASSROOM ON THE JOB 
Related technical Information to be Work to be done 
information given on the job on the _ job 
' Safety precautions. Safety precautions, Preparation for finish 
Methods of laying. Tools used. floors. 
Types of materials for flooring. Method of nailing. A. over concrete 
Grades of flooring Location first course 1. Emulsion furring 
Estimating flooring. (No. of ft.) of flooring in re- 2. Blocks or strips. 
Kinds and sizes of nails. laticnship to 3. Vapor barrier 
Climatic conditions effecting various rooms. B. Frame structure 
floor laying. Starting course. 1. Applying paper on 
Finish course. sub floor 


Selecting, cutting, 
fitting and nailing. 


STUDENT STUDY GUIDE 


1, The preparation of the sub-floor for laying the finish floor consists of? 
‘ CG. 
; B, D. 
2. The classifications of finish flooring with reference to the methods of sawing 
are and 
36 marks on the edge of the finish flooring are the result of striking 
the nail at an improper angle, 
4, The recommended size nail for 13/16 finish floor is d. 
5. The usual amount allowed for waste for 13/16 x 2m hardwood floor is 
per cent. 
6, nailing is necessary and permissible when fastening the first and 
last course of hardwood flooring, 
7. Correct matching is as important as edge matching in laying hard- 
wood flcor 
8, What is the correct accepted position of the worker when laying flooring? 
9. Write a brief summary of the procedure of drawing together and nailing the 
last few courses of hardwood flooring. 
10. Figure the cost of the finish floor for the project house. 
ll. The standard sizes for flooring are: 


12. Nails in hardwood flooring should not be placed more than ___ ______inches apar apart. 


13. List procedure for flooring over concrete. 


"14. List several reasons why one should consider climatic conditions when laying 


finish floor, 
-70- 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE 4NND INDUSTRIAL SERVICE TERRE HAUTE, tNDIANA 
CARPENTRY 
§ UNIT VII. INTERIOR FINISH 
ASSIGNMENT 4. COMPOSITION AND REFERENCES 
zr CERAMIC FLOOR 1. Burbank, p. 173 
} COVERING (TILE) 2. Durbahn, Vol. II, p. 90 
3. Lair, pp. 56-59 
is 
5, 


The purpose of this assignment is to make the student familiar witn these 
various materials and their application and comparitive cost. 


CLASSROOM ON THE JOB 
Related technical Information to be Work to be done 
information given on the job on the job 
Safety precautions, Safety precautions. Installation on 
Study of various types of Tools used. over Plywood. 
materials. Care of material over old flooring. 
Special mastic. Demonstration. over any D.T.M. 
Estimating. Prepare base. 
: Design & color scheme, Locate starting point. 
Manufacture's catalogue. Apply mastic. 
Notes many manufactures Lay tile. 
have excellent material 
et for free distribution. 


STUDENT STUDY GUIDE 


1. List several types of composition floor covering (tile). 
2. What are tne common sizes and thicknesses of composition tile? 
3. How should the base be prepared for composition tile? 
4. How are composition tile secured in place? 
5. In laying a composition tile floor where is the best Bias to start? 
6. Figure the cost of composition tile for the project house. 
7. In what form does ceramic tile come to the worker? 
8. To provide a base for ceramic tile, what type of floor and wall construction 
is necessary? 
9. Figure the cost of ceramic wall and floor tile for the project house. 
10. What type of underlayment is used for composition flooring on both new and. 
1 old floors? 
= ll. Name more than one type of fasteners used for underlayment. 
12. What types of composition may be layed on conerete below grade. 
13. What type of adhesive must be used for floors laid below grade. 


Tn 


CARPENTRY 
UNIT VII. INTERIOR FINISH 
REFERENCES 
ASSIGNMENT 5. SETTING DOOR 1. Durbahn, Vol. IZ, pp. 307-310 
5 JAMBS 2. Lair, ppo 154-156 
4 3. Interior and Exterior Trim, pp. 142- 
: 143 
he 
56 


74 The purpose of this assignment is to demonstrate the correct way to set 
ae and fasten door jambs. 


CLASSROOM ON THE JOB 
: nelated technical Information to be Work to be done 
ps information given on the _job_ _on the job 
Safety precautions. Safety precautions. Check opening for 
Protection of surfaces of jambs. Tools needed. plumbness & size. 
Framing jambs to fit. Sizes of doors. Assemble frame. 
Specific doors. Sizes, kind & location Plumbing, blocking, 
ot Methods a nd information con~ of nails. squaring. 
} cerning plumbing, blocking, Kinds of blocking. Locating & fastening to 
squaring and fastening. Type of fastening. rough opening. 
Estimating. 


When to install-—wood-metal 
thickness to sizes, 


STUDENT STUDY GUIDE 


1. Rough openings are usually made inches larger each way than the size of 
the door to be hung, 

2. When setting the frame, the is used on the side jambs and the 
is used on the head jamb. 

30 Standard width of the door jambs for plasterd walls is inches. 

4. Width of door jambs for bull nosed finish is __. inches. 

52 Inside door jambs are usually inches in thickness. 

6. The joint is used in the construction of door jambs, 

7o Summarize the steps in the procedure in setting and fastening an inside door frame. 

8. How do wood and metal frames compare in price? 

9. In labor costs are a factor to consider, which type frame is less expensive. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LASORATORY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INOUSTRIAL SERVICE TERRE HAUTE, INDIANA 
CARPENTRY 
UNIT VII. INTERIOR FINISH 
REFERENCES 
ASSIGNMENT 6. TRIMMING DOOR 1. Durbahn, Vol. II, pp. 291-311 
OPENINGS 2. Lair, pp. 157-160 
3. Interior and Exterior Trim, pp. 144-152. 
ho 
56 


The purpose of this assignment is to familiarize the student with the 
selection of types, the cutting, locating, and fastening of door casings and stops. 
When selection is made, consideration should be given to the types of joinery used 
for best results. Emphasis should be placed on materials as to durability and 


be auty ° 
CLASSROOM ON_THE JOB bet! 
Related technical Information to be Work to be done 
information given on the job on the joo 
Safety precautions. Safety precautions. Fit and nail casing and 
Methods of casing joists and Location of casings on door stops to plaster 
door openings. jambs. and grounds. 

” Joinery of casings, Sizes, kind, and spacing Fit and nail casing and 

Sizes, types, and materials of nails. stops to dry wall. 


for casings. 
Location and position of door 
stops. 


STUDENT STUDY GUIDE 


1. What is the primary purpose of door casings? 
2. Name three types of door casings and describe each? 
‘3. %In what order should the casing be fastened? 
pO 4. Why should the casing be of the same variety of wood as the jambs? 
5. How far back on the jamb should the casing be set? 
6. The approximate distance door stops are fastened on jambs from the side of 
which the door swings is determined by the 
7. d nails are used to fasten the outer face of the casing and 
d nails for the inner face. 
z 8. Summarize the steps in the procedure of installing door casing and stops. 


my 
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CARPENTRY 


UNIT VII. INTERIOR FINISH 


REFERENCES 
ASSIGNMENT 7. FITTING AND i. Durbahn, Vol. If, pp. 311-325 
HANGING A DOOR 2. Lair, pp. 204-207 


3. Townsend, pp. 423-428 
4. Interior and Exterior Trim, 
Pp. 267~263 


o 


The purpose of this assignment is to familiarize the student with the opera-~ 
tions of fitting and hanging a door. Consideration should be placed on clearance 
selection, appearance, design, and location of hardware. The gaining of jambs, the 
use of quickset for hardware should be demonstrated and practiced. 


CLASSROOM . ON THE JOB 

Related technical Information to be Work to be done 
information a given on the job on the job _ 
Safety precautions. Safety precautions. Trim and fit door to 
Types, sizes and material of Tools used. opening» 

doors, Selection of door for Layout and install 
Types of hardware. appearance, and dir- hardware. 
Parts of a door, ection door opens. Hang door. 
Note? Use films and manu- Setting hinges and lock. Install stop. 


facturers catalogues, 


STUDENT STUDY GUIDE 


1. The usual amount of clearance on the bottom of an interior door is inches. 
2. The edges of a door should be slightly outward so that there is a 

greater clearance of the sides striking the stops, 
36 inches is the usual amount of clearance on the sides and top of the door. 
4. The top hinge is usually set down inches and the bottem hinge is set up 

inches. 

5. The location of the lock on the door is inches from the bottom. 
6. hardware should be used on the interior sides of bathroom doors. 
7. The vertical members of a door are called » and the horizontal members 

are called. 
8, List and number the steps in order of the procedure of fitting and hanging a 

door. 
9. Figure the cost of the doors in the project house. 
10, If a carpenter can fit and hang four doors in an S-hour working day, and if his 
wage scale is $4.00, what would be the cost of fitting and hanging all the doors 
in the project house, 
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- INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 

CARPENTRY 


UNIT VII. INTERIOR FINISH 


ASSIGNMENT 8. BASE BOARDS REFERENCES 
1. Durbahn, Vol. II, pp. 292-2933 346-348 
2, Lair, ppo 162-1633; 166 
3, Townsend, pp. 428 
4. Interior and Exterior Trim, pp. 159-165 


The purpose of this lesson is to teach the proper way to cut, miter, cope and 
fit base and shoe. 


_._ CLASSROOM ON THE JOB 
Related technical Information to be Work to be done 
information piven on the job on the job 
Safety precautions. Safety precautions. Locate studs. 
Study types of base trim and Tools used Take measurements. 
where used. Measure and demonstrate Cut, cope fit & nail 
Study use of miter box and coping. members. 
Special boxes. Inside corner and outside 
Review use of block plane. corner. , 
Develop with practice pieces, How to scribe. 


the ability to cut and fit 
base corners & shoes. 


STUDENT STUDY GUIDE 


1. What is the standard width range for base board? 

2. What is the proper way to join interior corners? exterior corners? 

3. What advantages have the coped interior joint over the mitered interior joint? 
Ao Explain step-by-step the proper way to cope a joint. 

5. Why is.it necessary to scribe the inside corner of the base board? 

6. What is the proper nailing space for a base board? 

7. Diagram proper nailing of shoe. 

8. How many linear feet of base shoe will be needed for the project penser 
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UNIT VII. INTERIOR FINISH 


ASSIGNMENT 9. MISCELLANEOUS 
MEMBERS 


CARPENTRY 


REFERENCES 
1. Burbank, pp. i109 
2, Durbahn, Vol. IT, pp. 292-293; 289 
3, Interior and Exterior Trim, pp. 166- 
i67 


Fd 


The purpose of this lesson is to acquaint the worker With the various mcids, 


their uses and applications. 
by the use of special moids. 


C 
Related technical 
information 


Safety precautions. 

Study types of molds and uses. 

Study use of niter box. 

Selection of material for 
proper finish. 


Various decorating effects may be cbtained im a reon 


ON THE JOB 
Informaticn to be Work te te done 
ven on the job op the ict 
Safety precautisns. Cat: fib end instali 
Method of fastening. menters., 


Tools used. 
Methods of joining. 
Methods of measnring, 


STUDENT STUDY GUILDS 


1. Give two reasons for using batten strips. 
2. Diagram a cross section of four types of batten strizs. 
3. Diagram a cross section of picture mold, cnair raii, and cove mold. 


4e Make a sketch showing where crown mold is used. 


e Should the miscellaneous molds in before or after door and window trin? 
- Give name and size of several moldings stocked by iamber yards. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL ERUCATION DIVISION INDIANA STATE COLLEGE 
TRADE ANDO INDUSTRIAL SERVICE TERRE HAUTE, {NDIANA 
CARPENTRY 
UWiI2 VIIe INTERIOR FINISH REFERENCES 
ASSIGNMENT 10. WALL BOARDS 1. Burbank, pp. 101-110 


2e Durbahn, Vole II, ppe 277~290 
3. Lair, ppe 145-146 
4, Interior and Exterior Trim, ppe 151-137 


The purpose of this assignment is to familiarize the student with the most 
common types of interior wall coverings and to demonstrate methods of applicatione 
Menufecturer’*s literature contains a great deal of valuable information related 
to chis assigumente 


CLASSROOM ON THE JO 
Related technical Information to be Work to be done 
information given on the job on the job 
Safety precautions. Safety precautionse Install type of wall 
Study types of wall boards Demonstrate method of in= board specifiede 

amd useSe stallinge Furringe 
Rstinatinge Fasteners usede Cut, match, fit and 
Specificationse fasten for various 
Msterials & manufactur designse 


usthodse (Show samples 
Monufecturers catalogues 
and samplese 


STUDENT STUDY GUIDE 


ke What types of wall boards may be used on the interior wall? 

2e Illustrate three different methods of joining plywood panelse 

Se Sketch four different methods of joining structural insulation board on 
the incerior wall. 

4. Describe furring for structural insulation boarde 

5a What kind of a backing is used for tile board? 

6 Where is the correct startins place for applying ceiling tile~boarat 

fe Give two methods used in concealing the sheetrock jointe 

8 Figure the cost of plastering or dry wall for the project house. 

% DBescribe the recommended method of applying sheetrock in a house with 
8t=0" coilinge 

16e Describe how sheetrock joint are finished. 
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CARPENTRY 
UNIT VII. INTERIOR FINISH 


ASSIGNMBNT 11. INSTALLING PRE- REFERENCES 
FABRICATED CABINETS 1. Burbank, pp. 154-165 
2. Durbahn, Vol. II, pp. 342-343 
3. Interior and Exterior Trin, 
Pp ° 172- 174, 


The purpose of this assignment is to familiarize the student with the best 
methods of installing these prefabricated units. The best source of instructional 
material is the descriptive literature published by various manufacturers. 


C ROOM ON THE JOB 
Related technical Information to be Work to be done 
information given _on the job on the job 
Safety precautions. Safety precautions. Check openings for built- 
Study construction of ready Tools used. in fixtures for size, ; 
built case, cabinets, Stress importance of good level & plumbness. + ¥ 
ironing boards, etc. Study workmanship. Check studs &© headers 
materials & hardware used Show how work can be ine ahead of time for 
in such construction. Esti- stalled with mininun fastening. 
mating. change of opening or Make special provisions 
Specifications. project. for fastening where 
Note? Many manufacturers of necessary. 
cabinets have excellent Instaliation. 


material. for free distribution. 


STUDENT STUDY GUIDE 


1. Why must special care be taken to check all rough openings left for pre- 
fabricated cabinets and cases? 

2. Why should shop-built cabinets be designed with excess material along edges 
and sides? 

3. Explain procedure of fastening cabinets to the wali. 

4. What is the standard height and depth of kitchen floor units? 

5, What is the standard depth of kitchen wall units? 

6, How is modular planning used in kitchen cabinets* 

7. Figure the cost of the cabinets for problems given by the instructor, 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL. EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 


INSTRUCTIONAL MATERIALS LAGORATORY 
INDIANA STATE COLLEGE 
TERRE HAUTE, INDIANA 


BUILDING TRADES CARPENTRY 


UNIT #8 STAIR BUILDING 
ASSIGNMENT # 1 TYPES OF STAIRWAYS 
ASSIGNMENT # 2 STAIRWAY TERMS AND TYPES OF CONSTRUCTION 
ASSIGNMENT # 3 HOW TO DETERMINE RISE, RUN & TREAD IN 

STAIR LAYOUT 

ASSIGNMENT # 4 HOW TO DETERMINE HEADROOM, DROP AND 
LENGTH OF STOCK 
ASSIGNMENT # 5 HOW TO LAYOUT AND CUT STAIRHORSES 
ASSIGNMENT # 6 HOW TO LAYOUT AND CUT STRINGERS 
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CARPENTRY 


UNIT VIIT. STAIR BUILDING 


ASSIGNMENT 1. TYPES OF REF EItENCES 
STAIRWAYS 1. Durbann, Jol. II, pp. 327-332 


2. Lair, pp. 177-181 

3. Simplified Stair Layout, pp. 3-8 
4. Manufacturers! Literature 

5 6 


in order to understand the rather technical problems involved in stairbuilding, 
it is necessary to familiarize oneself with the types of stairs in general use. 
In the past, all stairwork was done on the job, Today, practically all finish 
stairs are made at the mill, and the man on the job only trims, fits and assembles 
these in place. The average carpenter only lays out and cuts rough stringers and 
installs stairs. 


CLASSROOM ON THE JOB 
Related technical Information to be Work to be done 
information given on the job on the job 
Safety precautions. Safety precautions. Field trip to show 
Types of stairs. Determine types of stairs different styles of 
Stair terms. to use. stairways. 


Audio visual aids to show 
various styles. 


STUDENT STUDY GUIDE 

l. Identify the following terms: 

a Closed or housed stairway 

b. Open stairway 

¢ Stair platform 

d. Stair platform 

e. Straight stairway 

f, Ceiling disappearing stairway 
20 Solve problems given by your instructor 

ao What is an "easy" stair (734 x 10# 
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INDIANA DEPARTMENT OF PUSLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISICN 
TRADE AND INDUSTRIAL SERVICE 


UNIT VIII. STAIR BUILDING 


ASSICHMENT 2. STAIRWAY TERMS AND 
: TYPES OF CONSTRUCTION 


CARPENTRY 


INSTRUCTIONAL MATERIALS LABORATORY 4 


INDIANA STATE COLLEGE 
‘TERRE HAUTE, INDIANA 


REFERENCES 
Durbahn, Vol. II, pp. 233-235 
Lair, pp. 177-181. 
Simplified Stair Layout, pp. 8-16 


The purpose of this assignment is to familiarize the student with the 


nomenclature of stair work. 


CLASSROOL CN THE JOB 
Related technical Information to be Work to be done 
information given on the job on the job 
Safety precautions. Field trips. 


Stair functions. 

Stair terms. 

Identification of stair parts. 
types of stairways. 


STUDENT STUDY GUIDE 


i. Identify the followings: 


a. Sawed-out stair horse 
b. Built-up stair horse 
¢c. plain stringer 

d. total rise of stairway 
e. total run of stairway 
f. tread rise 

g. tread run 


h, baiuster 
i. newel post 
je nosing 


k. head roon 


2. Solve problems of stair layout given by the instructor. 
a. How is an "easy" stair computed from given rise and run, 


CARPENTRY 


UNIT VIII. STAIR BUILDING 


REFERENCES 
ASSIGNMENT 3, HOW TO DETERMINE RISE, 1, Durbahn, Vol. II, pp. 335-340 
RUN AND TREAD IN STAIR 2. Lair, pp. 177-181 
LAYOUT 3. Simplified stair layout, pp. 19-26 
ho 
5.0 


The purposes of this assienment is to set forth the methods of determining the 


rise and run of stairs, 


CLASSROQU ON THE JOB 

Related technical Information to be Work to be done 
information given on the job on the job 
Safety precautions. Safety precautions. Measure total rise of 
Mathematical calculations in How to determine the total stairway. 

finding rise and run. rise. Measure total run of 
Finding total rise and run. How to determine the total stairway. 
Standards for rise and run. Tull. 


Math calculations for finding 
the rise and run for a given 
stairway, 


le 
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STUDENT STUDY GUIDE 


What is a common rule for the tread rise and tread run of a stair? 

What factors make a hard stair and easy stair? 

Problem? A given stair has a total rise of 8’ — 2" and total run of 10*—10", 
a. Find the number of risers. 

b. Find the number of treads. 

co Find the height of each riser. 

d. Find the width of each tread. 

Problems A given stair has total rise of = and total run of 11'-3", 
a. Find the number of risers. 

b. Find the number of treads. 

c, Find the width of treads, 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY * 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE , TERRE HAUTE, INDIANA 


CARPENTRY 
UNIT VIII. STAIR BUILDING 
REFERENCE — 

ASSIGNMENT 4. HOW TO DETERMINE 1. Durbahn, Vol. II, pp. 338-339. 

HEAD- ROOM, DROP, 2, Lair, pp. 177-181. 

AND ACTUAL LENGTH 3. Simplified Stair Layout, 26-31. 

OF STOCK he 

5. 


After the rise and run have been determined it is necessary to check head . 
room and provide for stair horse drop if the stair is to be satisfactory. 


CLASSROOM _ ON THE JOB 

Related technical Information to be Work to be done 
information given on the job on the job 
Safety precautions. Safety precautions. Secure and check 
Stair horse drop. Tools: measurements for stair 
Head clearance. level, plumb bob, well, total rise, and 
Dimensions: of stock for stair string, square total run. 

horses. rule or tape. 


STUDENT STUDY GUIDE 


1. What is the result if the stairhorse is nailed in place without being 
"dropped? 

2. If the thickness of the basement stair tread is 1 5/8, what drop should be . 
given to the stair horse? 

3. What is a stair rod and how is it pea 

4. How is head room measured? 

5. What is the recommended head room greareees ? 

6. How can head room clearance be increased? 

7. How is the length of the stair horse determined? 

8. What safety precaution should be taken in the errection of a stair horse* 
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CARPENTRY 


UNIT VIII. STAIR BUILDING 


REFERENCES 
ASSIGNMENT 5, HOW TO LAYOUT AND 1. Durbehn, Vol. II, pp. 337-339 
GUT STAIR HORSES Ro Lair, PPo 177-181. 
3. Simplified Stair Layeat, pp. 33-40 
&o 
Se 


Careful layout and sutting of a stair horse is of major importanse in 
securing a satisfactory stair. 


CLASSROOM ON THE JOB 
Related technical Information to be Work to be done 
information given on the job on the job 
Safety precautions. Safety precautions. Select material for 
Proper use of square in Points in selecting stair structural strengths. 
se layout. horses material. Layout the risers and 
7 Scribing around the square. Methods of anchoring stair treads with square. 
a Built up stair horse. horses. Layout seat cut at 
Precautions in sawing. Cutting stair horses, with bottom. 
power equipment. Mark off for drop. 
Mark for plumb cut at 
top ° 
Cut along final layout 
lines. 
Nail stair horses in 
place. 


STUDENT STUDY GUIDE 


1. What lumber characteristics must be observed in selecting staly Borse ais 

2. What is a stair gauge and how is it used. 

3. How are the rise and the run of a stair used on the carpenters Square in the 
layout of a stair horse? 

4. Why is it important to accurately scribe around the squares 

5, What happens if you neglect to cut off for stair horse drop? 

6, Make two simple sketches showing the difference between sawed~-out and 
built-up stair horses. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 


VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 


UNIT VIII. STAIR BUILDING 


—- 


INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 
TERRE HAUTE, INDIANA 


CARPENTRY 


REFERENCES 


ASSIGNMENT 6. HOW TO LAYOUT AND 1. Durbahn, Vol. IX, pp. 334-335; 338-339. 


CUT STRINGERS 


2. Lair, pp. 177-181. 

3. Interior and ®*terior Trim, pp. 209- . - 
2103 2133 221. 

4. Simplified Stair Layout, pp. 43-54. - 

De : 


The purpose of this assignment is to teach the use and construction of stringer 


boards. 


CLASSROOM 
Related technical 
information 


Safety precautions. 

Layout a plain stringer. 
Intersection of stringer 
and base board. 

Mitered stringer. 

Housed stringer. 

Wedges and Wedging. 


ON THE JOB 
Information to be Work to be done 
given on the job on the job_. : 
Safety precautions. Select proper materials. 
Points in selecting Plane edges of stock 
material. straight and square. 


Determine tread and rise. Layout and scribe. 
Caution in scribing and Sawing and fitting. 
sawing. Fastening in place. 


| STUDENT STUDY GUIDE 


1. From which of the two edges may a stair stringer be laid out? 
2. From which edge is the layout work done for the risers and treads if the 


Yisers are to be mitered. 


3. When the stringer is housed, why is the layout work for risers and treads 


done from the bottom edge? 


4. When working from the top ‘edge of the stringer, how is the steel square held 


for the layout? 


5. How is the square to be held if the layout work is to be done from the 


lower edge? 


6. How may a pitch board be used in stringer layout work? 

7. Explain the use of a set of square gauges*ih the layout of a stringer? 

8, What is the difference between the layout of the cut~out type of stair 

stringer and the housed stringer? 

9. What is the purpose of the line drawn along the edge of the stringer? 
10, What allowance should be made on the top and bottom cuts of the stringer? 
11. What should be used in marking the stringer? 
12. How is the open stringer laid out? 


~85~ 


. 
5 2 
Dall el al al A Ze CCDS nd a ARR Uh a inh ALi nistal uAEDAcavmenst nae ¢, 1-00 


. 
Ch etlhsal hinwesn en enseceey aH 


eA RAPE oY teria be 


UNIT # 9 


BUILDING TRADES CARPENTRY 


ASSIGNMENT # 1 
ASSIGMMENT # 2 
ASSGINUENT # 3 
ASSIGNMENT # 4 
ASSIGNMENT # 5 


SCAFFOLD ING 


LOW SCAFFOLDING 

MEDIUM SCAFFOLDING 3 to 10 feet 
HIGH SCAFFOLDING 

SPECIAL SCAFFOLDING 


USE CF Latners 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 


INSTRUCTIONAL MATERIALS LASORATORY 
VOCATIONAL, EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL, SERVICE TERRE HAUTE, INDIANA 


CARPENTRY 
UNIT IX. SCAFFOLDING 
REFERENCES 
ASSIGNMENT 1. LOW SCAFFOLDING 1. Durbahn, Vol. II, 122-126 
2. Lair, pp. 235+248 
30 
4 
De 


It is difficult and unsafe for a carpenter to work on a building unless he 
can reach the work comfortably. The types and sizes of scaffolds will vary with 


the different types of work. Scaffolding materials should be structurally sound, 


Although they are only temporary structures, nevertheless. scaffolds must be de- 
signed and built to carry the required load safely, permitting the workman to 
reach and perform his work with ease and safety. 


CLASSROOM ON THE JOB 
Related technical information to be Work to be done 
information given on the job on the job 
Safety precautions. Safety precautions. Selection of type and size. 
Types of scaffolds. Soils and footings. Location and placing. 
Strength of material. Defects in materials. Assembly and nailing. 
Nailing. Bracing. Checking for safety. 
Proper fastening to main : 


structure. 


STUDENT STUDY GUIDE 


1. What size material should be used for the ledger board on a low scaffold? 


2, What precaution should be considered to keep the scaffold from sinking into 
soft dirt? 


3. Make a sketch of a simple low scaffold. 


4. Mention several defects found in lumber that make it unsatisfactory for 
scaffolding. ’ 


5, Estimate the materials needed to build a simple scaffold for the 36' side of 
a one-story house with a hip roof, to be used while building the cornice. 
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UNIT IX, SCAFFOLDING 


ASSIGMENT 2. MEDIUM SCAFFOLDING REFERESCES 


3 TO 10 FEET 


1, Durbahn, Vol. T, pp. 122-125 

2; Lair, PPo 235-248 

3. Framing, Sheating and Insulation, 
pp. 103-105 


The purpose of the assignment is to familiarize the student with the proper 
methods of scaffold construction. 


CLASSROOM 
Related technical 
information 


Safety precautions, 

Study types of medium 
scaffolding. 

Reasons for the different 
types. 

Materials used. 

Thre assembly of each type 
show safety films, 


ON THE JOB 

Information to be Work to be @ane 

piven on the job on the job 
Safety precautiozs, Consiruct mascns squares. 
Select the materiais to Assemble horses. 

be used. Cutting and fitting. 

assembly and nailing. Placing and spacing. 

Bracing of menbers. Nefling assenbly., 
Leraling. 


STUDENT STUDY GUIDE 


1. Name the conventional sizes cf wood mazbers in constructing medium scaffolding. 
2, What kind and sizes of nails are commeniy used in the construction and erectian 


of scaffolding? 


3. What is a rolling platform scaffold? 

4. Where is a rolling platform used and what are its advantages? 
&. How is bracing nailed for greatest strength and rigidity? - 
6. What are the advantages of two headed nails? 

7. Write a brief on the care and use of tools on the scaffold. 
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INDIANA OEGPARTMENT OF PUSLIC INSTRUCTION INSTRUCTIONAL, MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


CARPENTRY 


UNIT IX, SCAFFOLDING 


REFERENCES 


ASSIGNMENT 3. HIGH SCAFFOLDING 1. Durbahn, .Vol. II, pp. 122-126 


2.. Lair, pp. 235-248 
3. Framing, Sheathing and Insulation, 
pp. 100-105 


The purpose of this assignment is to familiarize the student with the 


construction, erection and dismantling of high scaffolding. 


CLASSROOM ON THE JOB 

Related technical Information to be Work to be done 
information given on the job on the job 
Safety precautions. Safety precautions. Locate & prepare footing 
fypes of scaffolds. Purpose of scaffold. - area. 
Strength of materials. Defects in material. Selection of material 
Principles of pulleys. Nail sizes. for main scaffold, 
Removal of wrecking. Methods of nailing. platform, and hand rail. 
Estimating. Proper dismantling. Erection. 

Inspection. 


ee eee 


STUDENT STUDY GUIDE 


What standard size material should be used for the ledger board in a scaffold 
twenty feet high? 

What standard size material should be used for the uprights in a scaffold 
twenty feet. high? 

What standard size material should be used for bracing a high scaffold? 

What is the proper spacing of the uprights on a scaffold twenty feet high? 
What are the dimensions of mason squares? 

How high is it safe to scaffold with mason squares? 

Which is the more rigid figure, a triangle or a Becteneter 

List several good reasons for handrail. 

@hat is the proper height for the handrail above the platform? 

What is the proper manner in which workmen ascend to the working platform of 
the high scaffold? 

List several safety rules which should be considered by the workmen in getting 
tools and materials onto the platform of a high scaffold 
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CARPENTRY 


UNIT IX. SCAFFOLDING 


REFERENCES 
ASSIGNMENT 4o SPECIAL Lé Audel, Vole If, Pp. 1020 
SCAFFOLDING 2. Durbahn, Vol. II, pp. 127, 205, 233 


3, Lair, Ppo 235-248 
4. Manufacturers’ Literature 


The purpose of this assignment is to familiarize the student with special 
Scaffolding. Special scaffolding must be safely and securely constructed to carry 
loads and traffic that necessitates their construction in the majority of cases 


CLASSROOM ee ea ORO 2 | EE | 0 |- a ee 
Related technical Information to be Work to be done 
information given on the job. om the job 
Safety precautions. Safety precautions. Placing pre-fabricated 
Theory of triangular bracing. Selection planks, horses. . 
Strength of materials for Spacing of planks, Making temporary horses. 
scaffolding. ‘ Defects in materials, Placing planks and cleats 
Kinds & sizes of nails. Nails & nailing. for ramps and runways. 
Methods of nailing. Safety methods and Placing chimney scaffold. 
Cori...ce ho@ks & swinging factors. Placing wall brackets, 
scaffolds, Placing patented metal 
Manufactured horses (steel) scaffoldsa 


and their assembly. 
Manufactured patented metal 
scaffolds. 


STUDENT STUDY GUIDE 


1. What is the average size of ramp planks 

2. Why and how are planks cleated? : 

3. Describe two styles of trestle horses? 

4. Sketch and explain a chimney scaffold. 

5. How would you lay and hold wheeling planks in place? 

6. Name five safety factors for ramps or special scaffolding, 
7. Sketch and describe three kinds of roof brackets, 

8. What are the advantages of the use of wallbrackets? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION ~ INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


CARPENTRY 
UNIT IX, SCAFFOLDING 
: REFERENCES 
ASSIGNMENT 5, USE OF 1. Audel, Vol. III, pp; 1024-1028 
LADDERS 2, Durbahn, Vol. II, p. 129 


3. Lair, pp. 251-252 


The purpose of this assignment is to demonstrate safe ladder use. 
CLASSROGH | a ON THE JOB 


Related technical Information to be Work to-be done 

information given on the job on the job 

Safety Rec ee 4S Safe angles for ladders. Selecting & placing 

Types of wood used in ladders. Safe usea of ladder _ Ladders. 

Metal ladders. ‘Sacks, Use of brackets. 

Types & uses of ladders. Bracing & fastening of Using ladders for scaffold 

Ladder jacks. ladders. planks. 

Center. of gravity theory. Care of ladders. _ Selecting, placing & ex- 
tending extension 

ladders. 


Selecting & placing of 
scaffold planking. 
Selecting & placing of 
roof ladders, hooks & 

_ brackets. 


STUDENT STUDY GUIDE 


1. Name the kinds of ladders. - - 

2. List three rules for the safe nee of ladders. 

3. Compare two kinds of ladder jacks. 

4. List three oauses for ladder accidents. 

5. How are ladders fastened to roofs? 

6. List several good practices for the care and use of ladders. 
7. What woods make good ladders? 

8. What is the maximum and minimm angle inclination of a ladder. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
Es AGENDA A 
BIBLIOGRAPHY 


This list of reference materials is not to be considered a complete 
listing of all the available items, but it does offer a good cross section 
of what can be obtained in the area of carpentry. Nor, because any par- 
ticular item has been included, is it to concluded that this is the best 
in the field covering any particular subject. Rather, these are the books, 
pamphlet etc. that are known to the committee to be adequate. It is 
suggested that others which are equally as good, and with which you are 
familiar should be included in your own reference list, 

The items in part I are considered as basic reference. Reference to 
these has been made in the individual assignments, Part II contains supple- 


mental materials which are to be used for specific areas in the trade. 


Part I, 


Dalzell, Ralph J. and Townsend, Gilbert, Masonry Simplified, Vol. I & ITI, 
Chicagos American Technical Society, 1951. 


Durbahn, Walter E,, Fundamentals of Carpentry, Vol. I & IZ, Chicago? 
American Technical Society, 1956. 


Giese, Henry, A Practical Course in Concrete, Chicago: Portland Cement 
ASSociation, 1949. 


Lair, E.A., Carpentry for the Building Trades, New York: McGraw-Hill Book 
Company, Inc., 1953. 


Ramsey, Charles G, and Sleeper, Harold R., Architectural Graphic Standards, 
3rd Edition, New York? John Wiley and Sons, 1941, 


Wilson, J. Douglas and Werner, 5S, 0.» Simplified Roof Framing, New York: 
McGraw-Hill Book Company, 1948. 


Wilson, J. Douglas and Werner, S. 0,., Simplified Stair Layout, Albany, 
New York? Delmar Publishers, Inc., 1947. 


Cenorete Form Construsczise, Albany, New York® Delmar Publishers s Ince; 19460 


Framing, Sheathing ang Inéwieticn. Sibamy, New Yorks Delmar Publishers, Inc., 
1946, 


Interior and Bxterier Tria, Albany, New York: Delmar Publishers, Ins., 1946. 
Book ef Successful Fireplaces and How to Build Them, Cleveland: The Donley 
Brothers Company, 1952, 
Part Ti 
Audels’ Carpenters and Builders Guide, Vols. 1-4, New York? Theo, Audel & Co, 


Srowmnell, <don H, Builders Ady. Handbook, Philadelphias Chilton Company, 
1956, 


Burbank, Nelson L..; House Construstion Details, New York: Simmons~Boardman 
Publishing Coip., 1942. 


Mix, Floyd M. and Cirou, Ernest H., Practical. Carpentry, Chicago: Goodheart- 
Willcox Company, Inc., 1958, 


Tomsend, Gilbert, Carpentry, Chicago: American Technical Society, 1946, 


Townsend, Gilbert and Dealzell. J, Ralph, How to Plan a House, Chicago; 
American Technical Society, 1958. 


Minimum Property Requirements for Properties of One or Two Living Units, 
Yashington, D. Ge, Federal Housing Administratione 


Light Frame House Construction, U.S. Deparbrent of Health, Education and 
Welfare, Yocaticnal Bulletin No, 145, Washington, D.C, 


Carpentry, Technical Manual No, 5-226, War Dept,, Washington, DG, 


Townsend, Gilbert, Dalzell, Ralph J,, and McKinney, James, How te Estimate for 
the Building Trades, Chicagos American Technical Scsiety, 2957, , 

Burke, Arthur E,, Dalzell, Raiph J,, Townsend, Gilbert, Architectural, and 
Building Trades Dictionary, Chicago: American Teshnieal Sosiety, 1957. 
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AGENDA B 
Brace 
10" 2 each 
Auger bits 
16 2 sets 
Expansive bit 2 each 
bits 7/8" ~ 3" 
Countersini 2 each 
“38se type 
Power bore bits 
bits 3/e@~1" 1 set 
Push drills | 
and bits 2 each 
Hend drili, 2 each 
Cape 

Drills (steel twist) 
3/16 = 6 each 
5/64 « 6 each 
3/32 « 6 each 

8 m= 6 each 
3/16 « 6 each 
faz « 6 each 
bit gage (top) 1 each 
Chisel (butt) 
ft « 2 each 
3/8 « 2 each 
1/2 «= 2 each 
5/8 « 2 each 
3/4 ~ 2 each 
1 2 each 
1a" 2 each 
2 2 each 
Chisel Cold 
1/4 « 2 each 
3/8 = 2 each 
2 « 2 each 


INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 
TERRE HAUTE, INDIANA 


Suggested List of 
Hand Tools and Equipment 


Hammer 

Claw 16 OZ 

Rip 20 oZe 
Ball pein 16 oze 
7 - 24. OZ 
striking 6 lbse 


Hetchets 
" broad 
35" half 


25" lathing 

Ripping bars 

goose neck =" x 12 
' * 3/4 x 24 
" "34 x30 


Floor Chisel 
3/4" x 19" 


Levels (4 vials) 
24" 


28" 
line 


Dividers (wing) 
em 
Puttey Enife 
1 

re 
3”. 


Ubility Knife 
with extra blades 


Nail sets 
i6 
5/64 


3/32 


2 each 
2 each 
l each 
1 each 
1 each 


1 each 
1 each 
@ each 


1 each 
l each 
l each 


2 each 


l each 
l each 
2 each 


2 each 
2 each 


1 each 
l each 
1 each 


l each 
l each 


2 each 
1 each 


2 each 


2 each 
2 each 
2 each 
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Pliers 

combination 
6" 

lineman 8” 


Saws 


8 pte crosscwt 26" 
10 pt. erosscut 26" 


Keyhole (nest) 
Coping 
Nail 24" 


Saw Jointer 
Saw vise 
Metal snips 
left 10° 
right 10" 
Straight .10" 


plumb bob 
8 OSe 


jack 14" 
joister 22° 


Spoke shave 
10" 


Metal tapes 


Bt ODP bt OA CA ON 
® 
He 
Q. 


Be fe fe 
® 
@ 
5 


ew 
© 
re) 
> 


bad bat pe 
2 
o 
> 


bad fad fad 
Fy 
re) 
s 


Ssrew driver 


4” 2 
6" 2 
5 2 
5.0% i 
Ls i 
offset. i 
Pauillips 
ge £y $ 
4% #2 al 
5h . ‘i. 
Seraw driver 
bits = 3 
" 2/8 1 
Spiral screw 
drivers L 
Squarss 
stesL 24” 
rafter - 4, 
tri square 8” 2 
sonbination 3.2" 2 
btavei, 8” 2 
Stones oi: 
combination 8* z, 
Stair gages 2 
giass sutter L 
Files 
(mi2i) 30" Bastard 
_ 1 cat 2 
(mii) 22° 4 cut 2 
slim typer 6" 12 
auger bit files 4 
Cabinet rasps 
¢ Pid 4 
10" 4 
(file handle) 
Star drilis 
at q 
is 
2 
3/4" 1 
Oil] sans 
1/3 phe 3" pt. 2 


Ailen wrenches 
L/L6" ta 2/8* 7 
L/L6" ta 3, : 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION - INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
i 
i 
Machines Miscellaneous Souinment and Tools 
1 Radial pertable saw 3 oy 1. builders transit and rod 
1 Jeinter Ze shovels 
1 bench saw 128 3e rakes 
2 portable saw 8" 4. hoes 
1 portable drill re 5e picks 
1 pertable drill 5 6. spades 
1 reuter shaper 3/4 HP . 
1 pertable cenerater 1000 watt 
| 
| 
oe | 
ae | 
a 
pod ; 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
AGENDA C 
BY-LAWS 
ARTICLE I. 
Usmbership 


Section 2» Qualifications, 


There shsli be oniy one olass of members, to be designated and know as 
"General Members.” 


avery persen, firm, association or corzeration whe pays to the corporation 
such membership fee as the Board of Directers may. frem time te time, establish, 
shall becene a “General Menber” and shall we issued ea feneral membership certifie 
cate which shell remain in effect until the end of the cerporetion’s then fiscal 
ysar, as established by the By-Laws. Such cenerai membership shall net be assign=- 
able or transferrable. 


Each Genorai Member shail be entitled to one (1) vete at all neetings ef 
the members, so lene as the membershio fee, as establighed by the Beard ef Dir- 
ectors, has oesn paid for that year, 


Section 2 = Annual eething. 


The annual meeting of the members of this corporation zball be held at the 
principal office of the company in the City of Elkhart. Indiana, on the second 
Tuesday of February of each year, or et such other time as the Board of Directors 
may, by resolution, determine, but in any event, not later than July 1st of each 
year, for the election of Directers and transaction of such other business as may 
lewfully come before the meetine. It shali be the duty of the Secretary to give 
ten (10) davs notice of such meeting in person to each member or by mail to each 
member not personally no$ified, such notice to state that the mecting is the 
annval messing, and the time and piace “hereof. This nctice shall be addressed to 
each member at his address as the same aspears uvon tha records of the company. 


Section 3 = Special meetinrs. 


Special meetings may be calied by the majority of the Soara of Directors 
or by the President sr by mexbers holding not less than treny--Pive (25%) per cent 
of $.e memborship certificates of tne corsoration at the tine issued and outstanding, 
filling with the Secretary a written request Por such meeting anc stating the ob- 
ject shereo? and the date ard hour. pon the filing of such reqest, the Secretary 
snall give immediate notice of such mesting by mailing written nvutices thereof te 
each member at his last address, as the sane avucars upon the record of the cempany, 
and shall state fn said notise the time, place and purpose of holding snoh meeting. 
Such notices shall be mailed et least ten (10) cars prior to the time fixed for 
such meeting. If 211 members attend in person, no notice shall be required and 
such attendmce shall constitute a waiver of notice of such meetings 
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Section 3 + Cuorum. \ 


The members holding a majority of the membership certificates issuci vy the 
zorvoration for the current year shall constitute a cuorim at any meefins of such 
nemders . and be capable of transacting any business, except when otheimrise 
ssnecially provided by law or by the “rticles of insorsoration. If, e% any 
meeting of the members, there be less ther. a “uorum oresent, a mejority in inceres: 
of the menoers present may adjourn from time to time without notice other thre: os 
anaouncement at the meeting until the holfers cf the ruber of membershin corviste 

cases reauisite to constitute a quorum shall attend. At any such adjourn evils: 
: .3ich @ cuorunm shall be present ey business may de transected % mica wisnt have 
seen transacted at the meeting AS originelly falled and notifiec. 


“action € = Orranization. 


She President, and in nis absense the Viseesresi¢ent, and in their atsence 
any member chosen by the memdoers vresent, shell call meetincs of the menvers to 
order and shell act as chairrm o> such mestings, aad the Cecretary of tae Company 
shall act as Secretary of all meetiags of the earners. 2. the absence of the. 
Secretary tne presiding officer may appcint a senber to sct as Seereter. o: the 
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Section 3 » Board of Sirectors. 


the soard of Directozs shail consist of Live nexbers, who shall be elected 
anmially ty 2 vatjority of She v.enbers at the eniuel meetine of the embers, Such 
Direczors stall hold office ankil the nest annual rcetin: of the senkhers and ub az 

their succossers are elistec e:.l cuslifiec. A maiority of the bissotore muse be 
citizens of the United ctates. 


fecti..on 2 = ~ubiese 

[ne vervorase nower of this cornoration szall be vested in the Losrd of 
sirectors, tho siall peve the management and control of the business of the corpe 
erations they shall employ such agents and servents es they may deem advisable, 
an. “11 tue rahe ec? gompenrcstion, of such agents anc: servants. In no event shail 
a ngciber or uerbers of the Board of Directors be entitled to receive any compe 
exgetion from the corporation. 


Legion S$ = “islificasions of Di srectors. 


iu lezst one curysetor shell be chose: from the personnel of each of the 
three Lanzs in the City of Zlihart, Indiana, revcresented on the membershiv of this 
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corporation, one director shall be chosen from tne Schec? City of Elkhart, 
Indisna, and the one shall be chosen from the Buildine Trades Council of Elkhart, 
Indiana. PROVIDED, HOWEVER, that ail Directors shail te rembers of this corpora- 
tion. : 


Section 4 © Resignation and remcvale 


A Director may resign at eny time by filing his written resimnation with the 
Secretary. Any Director may be remcved for cause at eny time and at any regular 
meeting or of the special meeting of the members of the corvoratior: called for 
such purpose, by the affirmative vote of the ho ders of a majority of the nember= 
ship certificates outstanding for the current ye ro’ 


Section 5 = Vacancieso 


In case of any vacancy in the Board of Directcrs threuzh death, resisnation, 
removal or other cause, the remaining Directors by ti.2 affizuative vote cf a 
majority thereof may elect a successor te fill such va. mcy wxsil the next annual 
meeting and until his successor is elected and Qualified. 


Section 6 = Annual and repuler =cetincs. 


The annual meeting of tae Board of Directors shell te held immediately 
after the ennual meeting of the members of the coryoresion as set by the Board 
of Directorso There shall be no rerular meetines of the Board of Directors other 


‘than said aznual meetinge 


Section 7 = Special reetingse 
Special meetings of the Board of Directors shall be held whenever called 


‘by the Cecretary upon the direction of the President, or a majority of the Board 


of Directorse It shall be the duty of the Secretary to sive notice by telephone, 
telerraph, letter or any other manner and for such pexied of time as will 
reasonably enable the Directors to de zresent at said meetine. Said meetings may 
be held at any time or placec 


. Section 8 = Cuormm 


A majority of the Directors shall constitute a quorum for the transaction 
of business; but if, at my meeting of the Board, there shall be less thm a 
qQuorim present, a majority of those present may adjourn the meeting from tine to 
tine o , 


Section 9 - Orranizatione 

The President and in his absence the Viceo?resident anc in their absence any 
Director chosen by the Directors present, shall call meetines of the Board of Dire 
ectors to crder, and shall act as Chairmen of such mesbineso The secrotery of 
the corporation shall act as Secretary of the Board of Directors, but In the 


aosezice of the Secretary the sresiding of Zeer may avpolnt any Directors te act as | 


Secretary of the meetingo 
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Section 10 = Order of Business. E 
The order of business at all meetinss of the Boerd o: Directors s.clk 
be as followss 
(2) Rel2 call. 
(2) Reading of the ninuwtes of she srecedin: nesting ens 
action thereon. 
te Reports of Ufficers. 
4) Reoorts of Co mitcess,. 
(5) Unfinished Business. 
(6) ‘iscellanecus Business: 
(7) New Business. 
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The officers oF this cerperetion rhea TS a yeesitert, Yicerrresicert, 

seci stam’ and Creascver, snd such other oo i.. © +3 oer te ereated oy She Ih=Lews 
or DY Ths Boarc sf Diresterse The o*Ptes cD "lilecerm a. “eeecurer oa: fe com 
binece Tne -card of Direetcrs euril evocd ay. - XM yer ler meen ef <2 Seard 
helc imaedissely follacvins 1 she mo Titrr, sle3t a Rresicect, 
Viseeiresiden’, fccretbary anc Tresswxer, o> SSF wos Pe asl LS a SU See 
o:cicers cs she corzorastie articles ews “ =. 8 sfamivse i -ic ofvl:ers shell celé 
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- 
» = - 

ae te ae AS: - = 5 

weate ed se A ew, 

= 


J »% . 
Grice Tor a neried of ott (13 vear =< ‘ Lt sx2 
elected anki cvalitiec, The President si+ll -e -decter fec.. the Jom of Sirectars. 
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Seetion 4 - Execution of documents. 


All contracts, Leases, notes, comercial paper and other instruments in 
writing, and legal cocwments, shall be sirned by the President enc countersigned 
by the Treasurer. Ail Donds, deed and mortgages shall be sirned by she President 
and Treasurer and attested by the Secretary. All membershis certificates sneil 
be sismed by the Secretary. 


Section 5 - Vacancies. 


Whenever any vacancies shall occur in any office of tie company such 
wacancy shall be filled by the Directors by the election of a new officer, wiho 


snail hold his office until the next amual meeting anc until his successor is 
culy elected and qualified. 


EPTICLE IV. 


Yembershio Certificates 


fra 


ection 1 ~ tertificates. 


The Secretary of the corseration shall issue to esch member annuelirv, 
ugon the saynent or the cues vcrescribed oy the Board of Directors, a membership 
cervinicate indicatins the mesbershin of said member in this corporation. 


> ALTICIE Vo 


-iscelis neous 


Section 1 = Fiscal veare 


The fiscal year of this corporation shall begin on the Ist day of Jmuary 
and terminete on the 3lst dav of December of each year. 


Section 2 = Geiver of rotice, 


Any member, Girector or officer may in writing waive the giving and the. 
“ailin=> of anv notice recuired to be riven or mailed, sither by the Statutes of 


bad 


indiaae. the Articles of Incorvoration, or by the ByoLews of this corporation, if 
She waiver sets forth in reasonable deteil the vurpose for which the meeting is 
sallzé anc the time and place thereof. 


“4 


AETICH: Vi. 
Anendments 


ByeLars may be adopted, amended or repealed at any meeting of the Board of 
Directors either regular or svecial, by the vote of a majority vote of said 
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(2) The Vice-President shall discharge the duties of the President 
in the «vent of his absense ov disability for any cause whatever. He shall poer- 
form such aiditional duties as may be prescribed from time to time by the Board 
of Diresters ow es may be presoribed from time to time by the By=-Lewse 


(3) The Secrstary shall sign all membership certificates and attest all 
bonds, decir, Leases ox somveyances executed by the corporation, affix the core 
porate seal vheretbo and to all other papers requiring said seal, and shall keep 
a corvect and complete record of all of the proceedings of said corporation, ine» 
cluding suth as celate to the ezection of its officerse He shall also keep a 
book containing the names of all members since its organization showing the place 
of vesiaeuce sud the statis of membership, and shall safely end systematically 
keep all. Looks, ~ecordis and papers belonging to the corporation, or in anywise 
pertaining to the business thereof, He shall attend to the giving and serving of 
all notices of meetings of the Board of Directors and memberse He shall in general 
perform ali of the duties which are incident to the office of Secretary of a core 
poration, subjess to the Board of Directors. He shall perform such additionai 
dubies as may be prescribed from tims to time by the Board of Directors or as may 
be presevibed Pron time to time ty the By~Lawse 


(4) The Treasurer shall keep accomt of all moneys, credits and property 
of the corporation which shail come into his hands and keep an accurate account 
of ail moneys received and disbursede Ue shall have the custody of all of the 
funds andj securities of the corporation, Whenever necessary he shall endorse on 
behalf of the corporation all checks, notes or other obligations and evidence of 
the payment of money payable to the corporation or coming into his possession, 
and shall deposit the funds arising therefrom, together with all other funds of 
depositories of the corporation or properly care for them in such other manner as 
the Buard of Directors may directe He shall sign all checks and other instruments 
dravm, on. or payable out of the funds of the corporatione Whenever required by the 
Boari of Directors so to do, he shail exhibit a true and complete statement of 
his cash acsount and of the securities and otherfunds in his custody and control, 
ani shai at all reasonable times within business hours, exhibit his books and 
acscouszs to any Directore Hs shall in general perform all of the duties which 
are incident to the office of Treasures of the corporation, subject to the Board 
of Direstorse If the Boarl of Directors shall so require, he shall give bond in 
such sum and with such surety as the Board of Directors may direct for the faith= 
ful performances of his duties and for the safe custody of the funds and property 
coming into his possession, He shall perform such additional duties as may be 
prescribed from time to time by the Board of Directors or by the By-Lewse 


Section 3 = Dele gation of dutieso 


In case cf the absence or inability to act of any officer of the corpora~ 
‘Sion, the Board of Directors may delegate for the time being the duties of such 
officer to any other officer or to any Directore 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL EDUCATION DIVISION 
TRA AND INDUSTRIAL SERVICE 


Ae}, 
(For use for Indiana Not For Profit 


Corporationse) Form prescribed by th» 
Secretary of Stans 


INDIANA STATE COLLEGE 
TERRE HAUTE, INDIANA 


wreires 
ARTICLES OF INCORPORATION 


of 


VOCATIONAL BUILDING TRADES, INC. 

The undersigned, being three or more natural persons of lawful age, at least a 
majority of whom are citizens of the United States, do hereby adopt the following 
Articles of Incorporation, representing beforehand to the Secretary of State of the 
State of Indiana and ail persons whom it may concern, that a membership list of lists 
of the above named corporation for which certificate of incorporation is hereby 
applied for, having heretofore been opened in accordance with law and that at least 
three (3) persons have signed such membership list. 


Be ib further remembered that the following Articles of Incorporation and all 
matters heretofore done or hereafter to be done are in accordance with "An Act 
conserning domestic and foreign corporations not for profit, providing for fees, 
providing penalties for the violation theraof, aml repealing certain laws", approved 
March 7, 1935, and ali acts amendatory thereof end supplemental theretoe 


io The name of this corporation shall be Vocational Building Trades, Ince 


(Name must include the word “Corporation™ or"Incorporated” or one of the 
abbreviations thereof) 


@e The purpose or purposes for which it is formed are as follows: In 
furtherance and not in Limitation of all the powers and rights conferred by law 
upon non=profit corporations: 


&e ‘The particular purpose of this corporation is to provide for the 
students of School City of Eikhart, Indiana, and students of any school corporation 
which may be consolidated with said Schooi City, training in the building trades in 
both theory and practice and to that end to provide facilities to further such 
traininge 

be To promote better means of instruction for said students in all 
phases of engineering, architecture, construction and other allied sciences. 

Ge To engage in any other activity for the betterment of said students 
and the furtherance of their education along said lines or any other phases 
of education undertaken from time to timee 

de Accept and receive from any branch of Government of whatever nature 
or kinc of financial aid or other assistance provided by lawe 

@. To asgquire, own, hold, use, sell, convey, mortgage, lease or 
pledge any property to secure payment thereof, 

f. fo loan or invest its ow money upon such security or in such 
securities as may from time to time be determined by its directorse 
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Ge Tc ooxvvww money, issue, sell, transfer, assign or pledge its obligations, 
assets, eviisnces of indebtedness, enter into contractss to mortgage uw piedga ite 
own property te secura payment thereof. 

be To expand the activities of the corporation te improve servis or far 
community welfare wnenever it appears advisable and to the best interest of the 
corporat Lone 

io To have and axercise ail of the general powers and rights of non» 
profit sorporations pr-rided under the Laws of the State of Indiana as they now 
exist ov ail Caws amendatory theretoe 


Zo Tae period during which it is t+ sontinue as a corporation is 


perpobua. yeRirse 


4. The post <ffise address of its principal office is 228 W. Franklin 
Streat, Elkhar+s (City) Elkhart (County) Indiana (State 


Se The name cf its resident agers is BE, To Organ. 
6a The post office address of its resident agent is 1043 E. Jacxson Bld. 
Street, Elkhart (City? Eikhart (County) ‘Indiena (State 


fo if the memberships are to be divided into classes the designations 


of the different classes, and a statement as to the voting rights of 
any such Class: 


There shail be only one class of members, to be designated and imowm 
as “General Members". 


- 


Every person, firm association or zorporation who pay te the cocpora- 
tion such membership fee, as the Board of Directors may from time to time estab= 
lish, shall be issued a Genera Membership Certificate which shail remain in 
effect until the end of the corporation's then fiscal year as established by the 
Byelewse Such General Membership shall not be assignable or transferablee 


Each General Member shall be entitled to one vote at all meetings of 
the members, so long as the membership fee, as estabiished by the Board of 
Directors, has been paid for that yeare 
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Sq The nuaser of directors of this corporation shall be five 
{This must be an exact number and cannot be stated in the alternative.) 


So The nemes end addresses of the first board of directors are as 
Pollowss 


Chariss Lisnser Sis Clev land Avenue Elkhart Eikhart Indiana 


Name ws reet wey County State 
Onesver Eutfnesn 2825 S. Mein Street Elkhart Elkhart indiana 
sfame Street City County State 
Thoms W. Romberger 1525 Roys Avenue Riknart Elkhart Indiana — 
Heme Street City County State 
John v. Dentz lol His Avenue Elkhart Blkhart Indiana 
Name Street City County State 
Se Eobert Bickel 502 Arcede Avenue § Silkhart Elkhart Indiana 
Rene Street City Comty State 
Teme Street City County State 
Hams Street City County State 
Hane Street City County State 
Heme Street City County State 


10. The nemes aml post office addresses of the incorporators are as 
Follovss 


Thomas Wi, Resperger 1525 Roys Avenue Elkhart Elkhert Indiana 


Heme Street City County State 
Jo: D, Bentz 3101 Avenue Elkhart 

are Street City County State 
€. Robert Bickel 392 Arcade Avenue Etkhert Elknart Indiana 

ane Street City County State 


‘Fane "Street —~—~*~=<“C*‘:*C«S Coumty State 


== 


lle A statement of the property and an estimate of the values thereof, to be 
taken over by this corporetion at or upon its corporation: 


NOWE 


12. Any other provisions, consistent with the lews of this state, for the 
regulation and Gonduct of the affairs of this corporation, and creating, defining, 
limiting or regulating the powers of this corporetion, of tne directors or of the 
members of any class or classes of members: 


ae Meetings of tne members of this corporation shall be held at the 
principal office of the corporation in tne City of Elkhart, Indiana, or et such 
other place as the Board of Directors may from time to time decides 


be This corporation reserves the right to alter, amend, change or 
repeal any provisions contained in these Articles of Incorporation in the manner 
now cr hereafter prescribed by statute and all rights granted to or conferred upon 
the mezbers of this corporation are granted, subject to their reservatione 


Ce This corporation reserves the right to take advantage of the 
provisions of any law under which it is organized or of any law applicable or 
releting to corporations formed under the law now in force or which may hereafter 
be enacted, and all rights conferred to or upon its members are granted and con- 
ferred, subject to this reservations 
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Thomas We Romberger 


John De. Bentz 


Cp a re FEY A KA A IF IE ROR CO A NLS as A EER OF 


G. Robert Bickel 


- 


A winimun of three of the incorporators designated in Artiole 10 om page «co 
should sign above, 


STATE OF INDIANA 


) 
))sss 
COUNTY OF Elkhart ) 


Before me, Alphonse Jo Spehn > & Notary Public in md for said County 
and State, personally appeared 


Thomas We Romberger 
__vohn De Bontz 
Ge Robert Bickel 
( SEAL ) and severally acknowledged the sxecution 
of the foregoing articles of incorporatione 


WITNESS my hand and notarial seal this 


25th day of September , _1957 


Alphonse Jo Spahn Notary Public 
My commission expires February 15, 1961 


(Articles of incorporation must be prepared in triplicate on the form prescribed 
by the Secretary of State, by the incorporetors and signed and aclmowledged by at 
least three of them before a Notary Public, and shall be presented in triplicate 
to the Secretary of State at his office acsompanied by the fers prescribed by lew.) 
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Basic Vacuum Tube and Transistor Theory for Electronics. (Revised 


Edition). 


Electronics Vocat. Technician School, Bloomington, Ind, 
Indiana State Dept. of Public Instruction, Indianapolis 
Indiana State Univ., Terre Haute, Instr. Materials Lab, 
Pub Date - 62 

MF AVAILABLE IN VT-ERIC SET 81p. 


*STUDY GUIDES, *TRADE AND INDUSTRIAL EDUCATION, *ELECTRONIC 
TECHNICIANS, *TRANSISTORS, *VACUUM TUBES, THEORIES, INDIVIDUAL 


INSTRUCTION, 


The purpose of this course is to introduce the electronic technician 
student to the principles of operation of the vacuum tube and 
transistor, The guide was developed by a vocational coordinator and 
a committee from industry using notes from instructors who have 
taught the course, It was designed on the concept and philosophy of 
uSing individual assignment sheets to allow each student to progress 
at his own rate and to enable the teacher to devote most of his time 
to individual instruction, Assignment sheets for each of the 24 
lessons provide the student with an introduction, textbook 
references, a materials list, a schematic drawing, job procedures, 
and study questions, The appendix contains charts and schematic 
drawings related to the lessons, This manuai is for teacher use 
only, The students are to use the assignment sheets in jtoose unbound 
form, returning each completed sheet to the teacher and taking the 
next one. Students should be admitted to the course only upon 
satisfactory completion of a proficiency test on basic AC-DC 
electronic theory. This document is availabie for 90 cents from the 
Division of Industrial Education, Indiana State University, Terre 
Haute, Indiana 47809. (HC) 
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PREFACE 


BASIC VACUUM TUBE AND TRANSISTOR THEORY 


Basic Vacuum Taube and Transistor Theory is designed to take the student 
who has a firm foundation in Basic AC-DC Electronic Theory and introduce him 
to the principles of operation of the vacuum tube and transistor. It is 
composed of three equally timed areas: 

1. Electronics Mathematics IV 

2. Electronics Theory IT 

3. Electronics Laboratory IT 

Tne established technician who needs only updating in the transistor 
field would be better satisfied te wait and take a specialized course in 
transistor theory only. The new student who wants to enter the training 
program at this level should be given a proficiency examination over AC-DC 
theory and should be admitted orly upon satisfactory completion of said 


exanrination or course. 


EET ETA A ENR POLS SREY Ge ON LIU ED OT EEE SIT TEE 
i 3 nm Fe te 
Pea 

' 


DIRECTIONS TO THE INSTRUCTOR 


This course has been developed around the concept and philosophy of using 
individual assignment sheets. If these sheets are used correctly, each student 
will be allowed to progress at his own rate. The abilities of all will be 
developed to their fullest extent. 

The instractor only, should use this book. The loose individual assignment 
sheets are used by the students. The following method of operation has proven 
satisfactory: 

Each student should have two folders in the file; one for the "completed" 
work, the other for the "incomplete" work. The assignment sheets should be 
filed in consecutive order in another drawer. The instructor should lay out the 
student folders before class time. This prevents congestion and a bottleneck 
around the file cabinet at the beginning and ending of class. When a student 
completes and assignment sheet, he turns this into the instructor, then secures 
the next sheet. 

Test are included periodically. These may be used to identify the 
mathematical ability of each student. This makes it possible to start the students 
at the proper level in the course. The tests may also be uSed in the traditional 
manner. 

If the course is used as it should be, the instructor will be freed of 
many routine activities and will be able to devote his time almost entirely to 
individual instruction. 

It must be kept in mind that the assignment sheets are only a teaching aid 
or device. Adequate instruction is still needed. 

fm accurate record of each student's progress should be kept by the 
instructor. 
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ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course ITT Basic Vacuum Tube and 
Transistor Theory 


Lesson 1. 
Diode Characteristics 


Introduction: 


We are now ready te enter ancther major field of electrcnies. The electron 
tube is both interesting and a necessary field for our study. About 90% 

of the maintenance problems will be concerned with the tube, We must be 
able te understand the construction and operation of the electron tube. 
Without this knowledge our understanding of the operation of the different 
stages of tne radio would te incomplete. Our study will include interpreta- 
tion of the data obtained when the tube is tested. In this particular 
lessen we will study the relationship between the plate voltage and plate 
current in a vacuum tube. 


References: 


i. Keith Henney and Glen A, Richardson, Principles of Radio. Sixth Edition. 
John Wiley & Sons, Ine., New York, 1952. pp. 236-243. 


2. Paul Zkar and Sid Schiidkraut, Basie Electronics, Latcratory Manual for 
Radio and Televisics Technicians. Second Edition. Electronics 
an ye Association, MsGraw-Hill Book Co.» Ins., New York, 1958. 
pp. L4, 


3, Atraham Marcus and William Marcus, Elements cf Radice. Second Mition. 
Prentice-Hall Pubiishing Co., Englewood Cliffs, New Jersey, 1948, 
PP. 258-260. 
kh, Department of the Army Technisal Manual, TM1i-662, Basic Theory and 
Application of Ele: ectron Tibes. U.S, Government Printing Offices 
Washington, D.C., 195%. PPpo 9-39, 
Materials: 


1. Variable "B" Suppiy 


S) . 


"A™ Supply 
3. VIVM =(Vacuum Tube Voltmeter ) 
4. VOM -~(VcitOhmmeter )} 


5. Octal tube socker 
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{INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE. 


TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, tNDIANA 
Course III - Lesson L Page 2 
Schematic: 


1. Ineluded in lesson. 
Precedure3 
1, Wire the following circuit. 


2. Wire "A" supply and see if tube lights. 

3. Wire balance of circuit with switch open. 

4. Turn "B" supply to Zero. 

5. Place ma meter on 10 ma scale, 

6. Close switch . 

7. Increase plate voltage in 1 volt steps and record Ep and Ip. 
8, Record and draw graph showing relationship. 
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Course III Lessen 1 Page 3 
9. Record and draw graph showing relationship. 


DIODE CHARACTERISTICS 
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PARALLEL DIODE 
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6 2 i 6 8 10 
B Volts 
Questions: 
1, Will 2 dicde ordinarily permit electrons to flow in two directions? 
Expisi 

2, What happens when you parallel the diodes? 
3. What portion of the graphs would be considered linear? 
% What are the filament yoltege and current requirements of your tube? 
5. In placing this tube in p2raliel with others in a radio wat rating must 


we wateh concernine the fiilament.? 
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6. In placing this tube in series with others in a radio what rating must we 
watch concerning the filament? 


7. Gould this tube be used as a practical power supply rectifier? Explain. 


ay oe 
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ASSIGNMENT SHEET 


VOCATIONAL ELECTHONIC TSCHNICIAN TRAINING 
Gourse III Basic Vacuum Tube and 
transistor Theory 


Lesson 2 
PN Junstion 


Introduction: 


The erystal diede has lone been with us. We have often used them as 
rectifiers or vaives ad we did the dicde vacuuli tube in lesscn one. 
Today thorough understanding of thei behavior can be had, Complete 
understanding of the dicde in semi~conductors is necessary for transiste 


Sw 
stady. 
References: 
1. eriment Guide, RGA Transistor Trainer, Models 301-T and 601-T, 


Goverrment Services, ROA Service Co., Gamden, New Jersey, 19 
Pp. 1-10, 


2. Department of the Army Technical Manual, TM11~690, Basic Theory and 
Application of Transistors, U.S. Government Printing Office; 
ashirgton, D.0.; 1959, pp. 12-36, 
Materials: 
l. Crystal dicde 


2, VIM ~ (Vacuum tube wlinetsr) 
oe <— <a 
8 


2 30 


Schematic: 
1, Use schematic #S-III-2 (appendix). See instructor. 


Procedures: 


1. Plug in VIVM and let it warm up. Adjust for zero center, using DC 
plus volts, 


2. Using the smallest scale possible, the meter now reads: 


Full scale right 
Full scale left 
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3. Place the negative lead on the cathede of the erystal. Touch the positive 


iead to the anode, Bo not touch prebe with your hand, Explain what takes 
piace. 


Before a #unction is formed what is the net charge of the P type material? 
Before a junction is formed what is the net charge of the N types material? 
Why is a slight potential shown when 2 jrnction of P and N tyre is formed? 
Set VIVM cn ohms and adjust, 


Using a VOM determine the polarity of the VIVM leads when the meter is 
set on ohms, , 


ac/Onms “Lead 


Ground lead 


Place the negative iead on the cathode and the positive lead on the anode. 


Record the resistance 
Reverse the leads of the otmmeter and again record the resistance ° 


Explain steps 9 and 10 in terms of forward and reverse bias. 


What is reverse curren:? Where does it exist? 


Draw a graph illustrating forward and reverse current of the crystal diode. 
Use graph #G-III-2 (appendix). See instructer. 
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Lesson 3 
Diode At Work 


Introduction: 


In this iessen we will study the ability ef the dicde to rectify and to 
produce pulsating DC, There are some very high volsages in this lesson. 
A current as small as 56 ma ean eause fatal defects. 


References: 


i. . Keith Henney and Glen A, Riehardsen. Principles of Radic. Sixth Edition. 
John Wiley & Sens, Ine.; New Yorks 1952. pp. 236-243. 


2 Student Laboratory Manual, RCA Electronic Trainer, Model 121, Goverrment 
Service Uspartment, RCA Service Co., Camden, New J ersey. Pp. 8. 


3. Department of the Army Technisai Mamai, Mi.~S62, Basis Theory and 
Application of Elestron Tubes, U.S, Government Printing Office, 
Washington, D.C.» 1952. pr. G-L4 and 15-39, 

phos 


4, Paul Zbar and Sid Schildkraut, Basis Electronics. Leboretory Manual for 
Radio and Telewision Technicians, Sssend Sditicon, Electronics 
cbr Association, MeGraw-Hiii Bock Go., Ins.; New York: 1958, 
Pp. ° 


Materials: 
2. VT -(Vacuum tute voltmeter) 
2. Ssope 
3. 121-1 Fower supply 
Schematics 


1. Use schematic #S-ITI-3 (aprendix). See instrustor. 


Prozvedures 


1, Remove SS-i, C,, and Coo 
2. Piace 55-2 in the ciretit. 


3e Draw a schematis of the resulting cirzit. 
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4. Using VIVM measure the following voltages (AC): 


5S) 


7e 


10. 


a, Measure the voitage of the primary. 

b. Measure pin 4 to ground. 

ce, Measure the total secondary of the high voltage winding. 
d, Measure pin 2 to 8 of the rectifier, | 


The transformer has a step up ratio of to and a 
step down ratio of to ‘ 


Using VIVM measure the following DC voltages: 

a, Pin 8 to ground. Explain 

Using the scopes 

a Observe and sketch the primary waveform. 

be Observe and sketch the secondary waveform of pin 4 to ground. 
¢, Observe and sketch the secondary waveform of pin 8 to ground. 
Turn the equipment off and have the instructor check your data. 
Place SS-1 in the circuit, 

Using the VIVM measure the following AC voltages: 

a. Voltage primary. 

b. Pin 4 to ground. 

e Pin 6 to ground. 

Gd Total high voltage secondary 

Using VIVM measure the following DC voltages: 

a. Fin 8 to ground. 

Using scope, 

a Observe and sketch primary waveform. 

b Pin 4 to ground 

c Pin 6 to ground 


ds. “Fin 2 te eccund 
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13, Tarn gear off and have instructor check. 
U4, Replace ali equipment in original condition. 


Questions 


eo 


1, What is rectification? 


2. Compare the input frequency to the ripple frequency in both the half- 
wave and full-wave. 


3. Gompare the DC magnitude of the output to the AC input in both half 
wave and full-wave types. 


4. Name an advantage of full wave. 
5. What are the plate current ratings of che tube we used? 


6. What effect does the resistance of the vacuum tube have on the voltage 
output? 


7. What additional refinement must we do to make this a usable power 
supply? 
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Lesson 4 
Seleniun Hestifier 
Tntroductisn: 
In this icsson we will study a heif weve semi-condzeter poxer supniy, 
Reference: 
1. Student Laboratory Marmel, RCA Electronic Traimer, Model i121, 
Goverment Service Department, BCA Service €o., Camien, New Jersey. 
pe 28-29. 
Materiais: 
1. RCA 121-67 
2. VIVM -(Vecuum tube volimeter) 


3. Scope 


ANNA 


Schematics 
i. See schematic above 
Procedure: 
1, Remove 6), C2 and C3. 
2. With VIVM make the fcliswing AC voliege measurements: 


a eS Se ee ne ee: ee SS: ee ee 


INDIANA DEPARTMENT OF PUSLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 


INSTRUCTIONAL. MATERIALS LABORATORY 
INDIANA STATE COLLEGE 
TERRE HAUTE, INDIANA 


Page 2 


Course ITT Lesson 4 
3. With VIVM make the following DC voltage measurements: 


@, Negative to pesitive jack 
b&b. Ground to negative jack 


c. Ground te positive jack 


4. Using scope, draw waveforms 
2a, Primary 
b. Secondary 
c. Negative to positive jack 
Questions: 
1. Describe the transformer used here. 
2. What tyne of rectification is this? 
3. Why is there only one secondary winding? 
&. What is the ripple frequency? 
5. What is meant by reverse current? Do you see any? 


atie 
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Course III Basie Vacuum Tube and 
Transistor Theory 


Lesson § 
Triede Characteristics 

Introductions 
The dicd¢ had one important drawback; it could not amputty With the addition 
of & third eiement the tube van mow anpiifg if piazed in. the proper conditions. 
Tris lessen is designed to girs as Some inside infoxmaticen ef the behavior of 
the triede. A series cf graphs wilk be construsted. It will be very important 
that one watch his meter very carefully. With so many variables it would be 
very easy to let one meser go beyond its range. 

References 3 


1. Keith Hermey and Glen A. Rizhardscns Printiples of Redic, Sixth Edition, 
Jotm Wiey & Sona, Inc., New York, 19525 pp. 244-253. 


2, Abraham Marsus and Wiliiam Marcus, Elements of Radio, Sesond Edition. 
Prentise-Hall Publishing Co., Englewood Cliffs, New Jersey, 1948, 
PPo 266-263, 


30 Department of the Army Technical Mamwal, TMit-662) Basis Theory and 
Application of Bicstron Tubes. US. Government Printing Office, 
Wasrangton, 


a, ee TINY, SE PD 


C.5 1952. pp. 40-85, 

&. Paul Zoar and Sid Schiidkraut, Basie Eleztronics, Laboratory Manual for 
Radio and Television Tecnnicians. Second Edition, Miectronics Industries 
Association, McGraw-Hill Book Cs., Inc., New York, 1958. pp. 9-23. 

Materials: 

1. One tricde vacuum tute, 635, 6SN7. 

2, VIM ~(Vacuun tube veitnuster) 

3. VOM -(VoitOhmmeter ) 

h. Adapter fer 121-1 (121-4) 


5. W2i-1 power supply 


6. 121-67 tias supply 


%. Iacluded in this Tesson, 
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Procedure: 
1. Place the 121-1 in the left side of the rack, Make sure all switches 
are off, 
2 Place the 121-1A beside the 12]1-i, turn control maximum counter-clock- 
WiSe. 
3, Place 121-67 in right side of the racks turn Re maximum clockwise. 
4, Place the 635 and 6AQ5 in theix respective sockets. Wire their filaments 
from the distribution box. 
5. Wire the jumper from the B plus cf the 121-1 to the top red jack on 
left side of variable "B" supply (adapter). 
6 Complete wiring as shown in the following schematic: 
I21-1A 
7 Have the instructor check the circuit. 
8 Turn the circuit on and take the following readings, 


INSTRUCTIONAL MATERIALS LABORATORY 


a, Set the grid-bias to approximately 10 volts negative, Re on the 
121-67, 


bo Set the plate voitage to approximately 50 volts positive, Control 
on 121-14, 


c If the tube is not cut-off advance the grid-bias until the tube 
ceases to conduct. 


d. Decrease the grid-bias one volt at a time until there is no bias 
on the tube. Record grid voltage and plate current for each step, 


e. Increase the grid-bias to approximately 20 yolts negative, Increase 
the plate voltage to approximately 100 volts positive, Repeat steps 
c¢ and d, 
1 3- 
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f. Change the plate voltage to 150 volts and the bias to 30 volts and 
repeat steps c and d. 


g. Draw a set of Bg ~ Ip curves for the constant values of plate 
voltage used. 


h, Turn plate voltage down to about 50 volts. 


i, Set grid voltage to about a mimis 4 volts. Increase Fy slowly until 
the tube starts to conduct, Pick the closest multiple of 25 volts 
and continue to increase in 25 yolt steps recording Ip each time 
until you reach a plate voltage of approximatley 250 volts. Decrease 

to see if the tube ceases tc conduct at the same piace it started 
te conduct. 


je Change E, to a minus 6 volts and repeat step i, 


k. change Eg to a minus § volts and repeat step i. 


9. Have the instructor check your data before tearing down the equipment. 
10. Draw a set of Ep ~ Ip curves holding Eg constant at the three test points. 
Questions: 
1, What is meant by the u (m) of a tricde? 
2. Gompute the u of the tube that you used by using both sets of curves. 
3. What is meant by the dynamic plate resistance? Is this different than 
the static or DC plate resistance that we found in the diode? How? 
4. Compute the Ry of the tube that you used. 
5. Compate the rp of the tube that you used. 
6, What is transconductance? 
- Compute the gm of your tube. 
- Draw a graph of Rp vs Ez when Ep was 100 velts. 
9. What is the relationship between gm, rps and u? 
10. Can a triode be used as a variable resistor? Explain. 
li. Summarize. 
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Lesson 6 
PNP Transistor 


intreductiom: 
—E—EE————— 


Im tesson 2 we studied the prepertiss cf a PN junstion. The next logical 
step is te exeriment with 2 two tumcticn derice such as a PNP configuration. 
tats lessom is designed to teach the characteristics ef the PNP configuration 
apich is rightly referred tc @s a PHP transistor. A basic understanding of 
the tam termine: diode and three terminal (transistor) semi-conductor devices 
will prsve toe te 2 necessity for an understanding cf the circuit position 

cf these isvices, 


References: 


th 
—_r 


Reperiment Gride, BCA Transistor Trainer, Mcdels 301-T and 601-T. 


Gorerment Services, RCA Servrise Co., “amden, New Jersey; 1960. 
Bo. Linmis, 


Henariment of the Army Tecimical Manuai, TMI1-690, Basiz Theory and 
fnoticaticn cf Transisters. U.S, Government Printing Office, 
Weshington, 1,0.; 1959, po, 36-38, 


Morris Siturgzterg and William Osterheid, Essentials cf Radio-Klectronics. 
Second Edtticn. McGraw-Hill Book Gc., Ins., New York, 1961, pp. 522-538. 


Msteriziss: 

L, Tramsistor iak kit 

2. Wi ~— Vecuum tube woitmeter 

3 WH - Veltotmmeter 

&. TFemplste Nc. 2 (If using RCA equipment) 
schematics 

i. Use schematic £S5-ItI-6 {appendix}. See instructor. 
Procetire: 

PARt & 


k. Wire the fohlowing sireuits and record the forward and reverse currents 


of the individnal imetions, Be sure you understand the bias. (Record 


yoktages. 
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EMITTER JUNCTION 


REVERSE 


wg COLLECTOR JUNCTION 
FORWARD REVERSE 


2. How do the two junctions compare? 


3. Is this a growth or a fused transistor? Why? 
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10. 


Wire the circuit shown on the bottom of the aoe ous Bare and adjnosi whe 
forward tias between emitter and pase sc 


Adjust. the reverse bias cn the coliecter te base to about - 6,0 mits 
Adjust the base to smitter te about 14 yosta, 


Readjust to arrive at a Ve cf .i4 and Vep of 6 Wits or as Rlose as 
possibie, 


Record Vbes Ve~, and Ie. 


Turn the circuit ¢ff and move ma from evitter circuit, replere it with 2 
27 ohm resister. Place the ma meter in tne coblector cirenit, 


Energizs the circuit and receri Veer Yes, and Ip. 


Turn equipment off, Remove the ma meter from the spllector ciremit ani 
place it in the circuit sc as to measure Ir, 


Energize che circuit and record Vics Vee, and Ir. 


Compute the following: 


a, Aipha or I./Ip 4. Zsp or Ve/Ie 
bo Zep or Vo/I. € Power in or Ve = Te 
¢ Power cut or ¥. x I; f. Power gain 


PART C (To study the effect cf Ve and Vz on Ip) 


1. 


36 


Using the same circuit used in part B adjust V, for maxim Ip, 
(emitter current) Set Vs at the fcllowing settings and record I5. 


Ve Te ms 


5 
Explain what takes piace. 


Remove the ma meter from the emitter circuit and place 2 27 ohm resistor 
in its place. 


Place the ma meter sc as to measure I,» watch polarity and heve the 
instructor check it. 


7, 
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4h. Set Veo smal te .1 wht end vary V, in the following steps recording I,, 
V. E. 
6.6 


526 


eG 


3- &ijust ¥, for m=ximm and vary Ve ir the feHlowing steps, record Ip. 
Ye Te 


& sow does Ve camnare with UV, or the effect on I,? 


Srestiners:= 
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Lesson 7 
Tricde DC Amplifier 
NOTE: This is the first cpportunity for students to use yoltage reguiator. 
Introductions 

In iesson 5, We saw hew a change in grid voltage was much more effective 
on plate current than a change in plate voltage. Our job now is to put 

a load in the piate circuit cf the tricde and see what effect a change in 
grid wcitage will have on the voltage across the load. 


References: 


i. Abraham Marcus and William Mareus, Elements of Radio. Second Edition. 
Prentice-Hail Publishing Co., Englewed Cliffs, New Jersey, 1948, 
PPo £47 --569. 


a 


2. Depertment of the Army Technical Marmai, TM11-662, Rasic Theory ani 
Anplisation of Elestron Tubes. U.S. Government Printing Office, 
Washington, D.C,» 1952, pp. &C~-85,. 
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3. Paul Zbar and Sid Schildkraut, Basic Electronics, Laboratory Manual 

for Radio and Television Technicians, Second Edition, Electronics 
pe meeTe Association. McGraw-Hili Book Co.» Inc., New York, 1958. 
pp. 14~10. 


Materials: 


SET umharntaacvereae 


1, Tricde vacuum tube 
' ; 2. One VIVM -(Vacuum tube voltmeter } 
3. One VOM <=(¥oltOhmmeter} 
a 4, 20K load resistor 
; 5. Tube socket 
6. Power supply 121-1 
Fo Regulater 121-2 
. 8. Bias suppiy 121-67 
a 
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Schematics 


i. Inecindea in the Lesson, 
Procedures: 


iL, Connect the following circuits 


f 
_ ee 


: H fF es 
12ieb7 } NOY 
Bias orev) fF fm 
-geyv— «(CO ¥OM OE oVTWM — 
av ON } = 25041 21-1 PS. AND 
a i — (iZl-2 REG. 
* j i 
> =— — = 


2. Fiace the tube in the circuit. Set Bg to a minus 20 volts. 
3, Set B plus to 256 wlts. 
BE + Resord Ep. 


5e Change Ey, in one volt steps and record Ey, each time, Decrease By until 
you reach zerc, 


6, Draw the graph of E, verses Eg. Make E, the vertical axis. 


7. Locate and record on your graph the points which determine the linear 
portion of the curve. Iccate the midpoint. .- 


8 Compute the actual gai on the tube. Show complete work and formula 
used, 


Questions: 

1, Compiete the plate current at all *hree points in step 7. Plate 
current will be equal to the supply voltage minus the plate voltage 
divided by the ioad resistor. 

2. Explain the gain cf a M amplifier. 


3. Compare the gain that you computed in step 8 with the rated mu of the 
tube. 
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Lesson 8 
TRANSISTOR CHARACTERISTIC CURVE 
Tntrodustions: 
In lesson 6 the characteristics of a PNP transistor were discussed, This 
be | lesson is designed to teach the student one way of plotting the ccllector ° 
pe current, scilectcr voitage characteristics of a PNP transistor. 
References: 
i. Experiment Guide. RCA Transistor Trainer, Models 301-T and 601-T. 
Goverzmment Services, RCA Service Co., Camden, New Jerseys 1960. 
PP. 39-23 e 
2, Department of the Army Technical Mamaal, IM11-690, Basic Theory and 
Application of Transistors. U.S. Government Printing Office, 
Washington, D.C., 1959, pp. 52463, 102-111. 
Materials: 
1, Transistcr trainer 
2, 2 Vom ~-{VoltOhnmeter) 
3, L VT -{Vacuum tube witmeter} 
4. Template No. 2 (If using RCA equipment) 
Schematic: 
1. Ineluded in the lesson, 7 rs 


Procedure: 


i. Wire the following circuit. 
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2. Set base current on 15 ua. 

3. Set Ve on maximum ua. 

4, Maintain I, at 15,reduce ¥V, in 1 volt steps recording I,. 

5. When you reach 1 V for Ve go in .5, .25, .1, steps if possible, 

6. Repeat for base currents at 25; 40, 50, 70 ua. 

7. Draw a set of Ve, Ie curves, Make at least two sets;one for the 
lesson write up, and one for you te keep, (See instructor for graph 


form 


Questions: 
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Lesson 9 
Tricde AC Amplifier 
Introductions: 


This iesson is designed t3 show aziual wave form sc that we may actually see 
tnat the tube is amplifying. 


References 
1. Department of the Army Technical Manual, IM11-662, Basic Theory and 
Application of Electron Tubes. U.S. Government Printing Office, 
Washington, D.€., 1962. pp. 40-85. 
Materialiss 
i, Tricde vacuum tube 
2. O-30 DC voltmeter 
3, One VIVWM -(Vacuum tube voltmeter} 
he 20K load resister 
5. Smail AC signal sourse 


Schematic: 


Procedure: 
1. Connect the triode as we had it in lesson 7, 


2. Adjust the grid-bias until the tube is operating at the center portion 
of the surve. 


3. Break the grid circuit between the battery and the grid. 


4. Insert in this spot an AC signal voltage, Consult the curve you made 
in lesson 7 so that yeu do not drive the tube into distortion. 


5 Show the signal on the ssope in both the grid and plate circuits. 
6. Vary the signal so that the signal goes into distortion, 


7. Vary the bias so that the signal goes into distortion. 
a3: 
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Questions: 


1, Where is the input signal in the triode? 

2. Where is the voltage out? 

3. Why must we have a lead to have amplification? 

4. How could we comput ‘the actual amplification of the tube? 
5. Would this differ fr... mu? 


6. Why is the operating point of a triode sc important? 
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Trans 3 


sistor DC ter Cirenit 


Introduction: 


In circuit design and ¢airswit amaiysis it becomes necessary ic prediré 

the behavior of the circuit sar peat ts. By proper utiligestion ef besis Sf 
and DC principles we ars able to determine, to a clese iclsrance, the 
behavior of linear passive conponents sach as resistors and capacitors: 
however, the cehavior of non-linear, active components, such as transistors 
and vacuum tubes, presents a different situation, This lesson is designed 
to teach the student 2 way to predict the behavior of a transistor when it 
is sutjected to a smali signal. The circuit configuration sheii be lbmited 
to common emitter. 


References: 


es 


iment Guide, RCA Transistor Trainer, Models 301-T no 601-7, 
Government. Services, RCA Service Co., Camden, New Jersey, 2 
Pp. 25-33, 
2, Depariment cf the Anmy Technicsi Manual, TMi2~590. Basic Theory and 
Application of Transistors, U.S. Government Printing Office, 
Washington, D.C.» 1959. pp. 102-113. 
Materials: 
1. VIVM —{VYacum tube volimeter) 
2. VM —(VoltOmmeter) 
3. Template No. 3 (If using RCA equipment) 
&, Transistor Trainer 
Schematics 


1. Included in the lesson. 


Procedure: 


i, Using the set of curves that you made in Lesson 8, draw a Isad lime for 
the 2.2K resistor used as Icad. 


2. What current wouid flcw in the collector with this ioad end collector 
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Lesson 11 
Single Stage Amplifier 


Introduction: 


In this lesson the student ie to design and load out a single stage amplifier. 


References: 


iy Experiment Guiue, RCA Transistor Trainer, Models 301-T and 603-T,. 
Government Services, RCA Service Co., Camden, New Jersey, 1960. 


pp. 19-23 and 33-43, 


2, Depariment of the Army Technical Manual, 111-690, Basie Theory and 
qoetseation of ranssgors: U.S. Government Printing Office, 
Washington, D.C., 1959. pp. 69-81 

Materials: 

1, RCA 121-1 

2. RCA 121-28 

3. RCA 121-2 

4. Audio signal generator 

5. Vacuum tube voltmeter 

6. Oscilloscope 

Procedure: 


1, Using the 6AB4, design a cirenit with a gain of 40. 


Questions: 


1. Ie the change in plate current or a change in grid voltage more or 
less when a load is used in the triode circuit? Why? 


2. Explain how you go about drawing & load line for a given set of grid- 
family curves. 


3. When can a quiescent value of plate current be obtained? 


4. What problems would an inductance cause with a icadline? 
~28- 
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Lesson 12 
Transistor AC Amplifier 


| In lessen 10 the behavior cf a transistor ecnnected im 2 common axitter 
| 


Tatroductions 
| configuration was studied when a smaii DC signa: was applied, We sili 
now apply a small AC signal te a similar ciresi? and chserve the 
resulting voltage, current and power gains, 
| References: 
| 
| 1, Department of the Army Technicai Manuai, TM11-695, Basic Theory a 
cation of Transistors. U.S. GScrermment Printing Gfitice, 
Washingtcn, dD. C, 3 1959, Pp: 102-13 
| 2, Experiment Guide, RCA Transistor Trainer, Models 301-T ani 4-7. 
| ” Goverrment Services, RCA Service Cc., Camden, New Jersey, 19. 
pp. 33-43. 
| § Materials: 
1, Transister lab equipment 
2. Template no. three 
3. Scope 
4, VIVM -(Vacuum tube voltmeter) 
5, Audio generator 
[ Schematics 
| 1, Included in the lesson, 
EY 
i Procedures 


1. Wire the following circuit, 
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7. Wire the circuit as shown in figure 5-5 of the transistor manual. (p. 42) 


3 


d. 


Co 


Questions: 
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Apply a 1 KC signal te the base and adjust until the output voltage 


is approximately 2 ¥ p-p. 

Compate the coliector signal current and recerd. 
Measure base signa: yvoitage, 

Measure output of generator and record. 

Compute the voltage drap across the 18 K resister. 
Compute base signal current, 

Compute overall voltage gain. 

Calculate current gain. 

Calculate power gain. 


Construct a chart to show the gains of the DC amplifier with the 
two loads of the AC amplifier. 


off frequency. 
Using the 2,2.load adjust for the operating point, 


Feed a 1 KC signal on the base and adjust the amplitude of the 
generator for the largest undistorted cutput. Record the value. 


Increase the frequency of the generator util the output voltage 
is .7 of what it was. This is the half-pcwer point. 


Show the direction of ail electron flow by drawing the schematic 
and then. placing arrows on it. 


Adjust the base resistor until the operating point is reached. 
Record base current. 
What type cf bias are we using? 


How does this differ from previous methods of bias? 


8. Be sure and include your conclusions in your write up. 


3h 
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Lesson 23 
Tetrode and Pentode 


Introduction: 
in our studies <f the vacuum tube we hare seen how the plate current is 
directly related to the plate witage and hew 2 small change in grid 
voltage has more effect on piate current than an equa? change in plate 
voitage. The B suppiy is divided across the vacuum tube and the tube 
load, Beeause of ths action of the eentrel grid there is 4 charge that 
gathers arcund the cathcde which has the name of space charge. This 
charge increases ine resistance of the tune and therefore cuts dewn on 
tre amplification cf the stage, We have alse encountered a great deal 
of feedtacx in the tricde, To kelp eliminate these tu unwanted 
characteristics cf the yacwm tube 2 second grid was added. A four 
element tube saliez the tetrode, 


Referevices: 


1, R L Oldfield, Radio-Television and Basic Electronics, American 
Technical Society, Chisago, 1957. pp. 43. 


2. Department cf the Army Technical Mamial, TMil-d62, Basic Taeory and 
Application cf Eisetron Tubes. 9.5, Government Printing Office, 
Washington, D,C,, 2952, pp. Sih, 

Materials: 
No materiais needed, 


Schematic: 


i. Re sehematic reeted, 


Procedure: 


The teacher will set up and run as a ciess deronstration two plate 
characteristics for the tetrede, He will use a OACT wired as a tetrode, 
Draw the curves and answer the roliowing question? 


Questions: 


1. How many eiements dces the tetrode heve? 
2, How does the 2 of the tetrode compare with the tricde? 
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3. What is the dynamic plate resistance of the vacuum tube? 
4k, Compute the dynamic plate resistance of this tube from your curves. 


5« What is meant by negative resistance? 
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Pentade 

Introduction: 
In working with the tetrode it was noted that the tube was unstable mtil 
the plate voltage had reached a high valne. This is believed to be because 
the electrons are striking the plate at such a high velocity that 
they dislodge many electrons which are acceierated to the screen grid 
because of its charge. At low plate voltages the plate may actually emit 
some interesting changes in the tubes operation. 

References: 


i. Keith Henney and Glen A, Richardson, Principles of Radio. Sixth Edition. 
John Wiley & Sons, Inc., New York, 1952. pp. 282-283. 


2. RL. Oldfield, Radio-Television and Basic Electronics. American 
Technical Society, Chicago, 1957. pp. Lj4--145. 


3. Department of the Army Technical Manual, TM11-662, Basic Theory and 
Application of Electron Tubes. U.S. Government Printing Office, 
Washington, D.C., 1952. pp. 86-110, 

Materials: 
l. Sharp Cut-off pentode, 6AC7 
2, VOM -(VoltOnmeter) 
3, VIvM -(Vacuum tube voltmeter) 
4. "B" supply 
5. Screen supply 
6. Tube socket 
7. 100 volts available for screen voltage from distribution panel. 
8 "C8 supply 


9, Wt Ah supply 
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1. Ineciuded in the lesson. 
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Procedure: 


+ 


ie 


2. Wire "A" supply, see if tube gets warm, 
3, Wire "C" supply, set at -10 volts. 
4. Connect "C" supply and cathode to common ground. 
5, Set screen supply at 150 volts. Connect from screen to ground, Leave 
in off position, 
6. Connect "B" supply from plate to ground set at 0 volts. 
7. Place a ma meter set on 10 ma to monitor plate current. 
8 Wire suppressor grid to cathode. 
9. Decrease grid bias to ~3 volt. 
10, Turn screen cn, 
11, ‘Increase Ep in 25 volt steps and record Bp and I, each tine. 
12. DO NOT pin meters 
13, Repeat with E, sf =2, and the -1 volts. 
Questions: 
1. How many elements does the pentode have? 


Wire the foilowing circuit. 


G en SCREEN 
i 
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2, What advantage over the tetrode does the pentode have? 

3. What is the grid-plate transconductance of a tube? 

4. What is the constant feature of gm? 

5. What is the gm of the tube you use? Support this with your data, 
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Lesson 15 


Transister Stability 


Introduction: 


It is characteristic of transistcrs to be sensitive tc chanzes im ambient 
temperature as weil as changes in frequency and voltage. This sensitivity 
to temperature change often produces a drift in the cpsreticn cf the 
transister, This may produce an undesirabie distortion of the sigm2i. 

As a result, the temperature sensitivity ef a transistor is generally 
considered undesirable and compensation sircnits heave been desizped to 
minimize the effects of temperetare change on t..usistcers. Tris lesson 
deais with circuits and attempts tc explain their cperaticn, fonction, 

and applieaticn. 


References 2 


1. Department of the Army Technical Mamsi, IM11-690, Besic Theory and 
Application of Transisters. U.S. Gcrermment Printing Office, 
Washington, D.C., i959. Ghapter 5» and paragraph 172 - page 167. 


25 eriment Guide, RCA Transister Trainer. @is 3CLi-T and s0l-T. 
Government Services, RCA Service G., Camden, New Jersey, 
Experiment No, 8 = page 59. 

Materials: 


Ke Tenplate No, six 
2, VT —(Vacuum tube voltmeter) 


3, VOM -(VoltOhmmeter ) 


4. Transistor Trainer 
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12, Agsin apply a 1 KC signal and adjust generator for max undistorted out- 


. 33 &gxim hoid the transister in your hand and record I, and Vp. 
; i 
ER. Eecerd the weveforn. a 
§ : 
: 
: ° B= 
25. Wire the circuit shew in figure 3. Coliestor-base feedback to 
improve stebliizetion, 


E?. Wire the circuit shown in figure 4, Two transistor stabilization. 


1S. Meesare the following and record, 
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19. Apply heat and note change in T> of I, and Vp. 
% Questions: 


l, List the basic methods of transistor stabilization as outlined in this 
lesson, 


2. Explain the basic theory behind the operation of a transistor. 
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Power Supply 


Introduction: 


We have seen half and fuil-wave rectification using both varoum ttbe dimiiss 
and semi-conductor. In this lesson we will attempt to convert the polsziting 
DC current to a steady DC current. We will also study the effert of 

various loads on output voltage and ripple. 


References: 
1. Department of the Army Technical Manual, TMl1-662, Basic Theory and 


Application of Electron Tubes. U.S. Goverment Printing Offices, 
Washington, D.C., 1952. pp. 42-51 and 144-158 (section 2). 


2. Student Laboratory Manual, RCA Electronic frainer, Model 12), 


2 Government Service Department. RCA Service So., Camien, New Jersey. 
: Pp. 718. 
5 Materials: 


1, Chassis 121-1 
2. VIVM -(VYacuum tube voltmeter) 
3. Oscilloscope 
Schematic: 
1. Included in the lesson. 
Procedure: 
1. Obtain chassis 1 from storage rack and remove Oj» Cs» and 55). 
2. Place SSe in position. 
3. Turn the equipment on and measure DC voltage ont and ripple voltage. 


4. Obtain four or five various condensers ap to a maxim size of the 
§ uf furnished. 


es 5, Starting with the smallest condenser place them in the Dy ome 
at a time noting effect on ripple and DC voltage out, 
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& Ereuere = ereph showing these retationshins in this simple condenser 
imomtk filter. 


| 7. Eexving ihe comienser in the eizenit which did the best job, obtain 
is four or five lsad resisters varying im size between 1.5K and 25K. 


& Chamee the lead resisters one at 2 time from the largest to the 
suctiest noting the effect an Ei woltaze and ripple. 


"6 


Fisce Sh in the cireadit and repeat step & 


it, Wire the Zokiowing cirecait ani repeat tab procedure as in step &. 


VARISUS LUSOS 


TL. Piace toth €; ant G im the circuit. Replace Ry with a shorting strip. 
ia, Messure DC voltegs ami ringle voltege across C; and Cp. 


Ese Secin place various leads on the power supply and record DC voltage out 
ami rinple at €; ani >. 


4. Brevere charts showing the various relationships between filter and 
woltege oué: rigple volizge. 
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L. Whee cammerisom is there between input frequency and ripple frequency in 
= halt-were rectifier. full-wave rectifier? 


= Ueserihe the cherecteristics of = capasiter input filter. 


Hecarite the characteristics ef 2 choke input filter. 
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aiy stould the rectifier tube have 2 separate filament winding? 
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Bias Supply 


Introduction: 
In this lesson we will study a half-wave semi-conductor power supply. This 
one is designed 4S a bias supply, that is supply small negative voltages 
at small currents. 


References 


1. Student Laboratory Manual, RCA Electronic Trainer, Model 121, 
Goverrment Service Department. RCA Service Co., Camden, New Jersey. 


pp. 27-34. 

Materials: 

1. Ghassis 121-1 and 123-67 

2. VIVM ~(Vacuum tube voltmeter) 

3. Oscilloscope 
Schematic: 

1, Use schematic #S-IlI-4 from lesson 4 (appendix), See instructor. 
Procedure: 

1, Place the equipment in the rack. 

2, Remove Cj, Ca, and C3. 

3. Place a 1500 ohm resistor in the C, position. 


4. Observe the waveforms across the transformer secondary, the 150 
resistor, and the rectifier, Explain. 


5. Replace Cj, C2, and C3 and again observe the waveforms. 
6. Turn Ry, and Rs maximum clock-wise. 
7. Measure the positive voitage present and the negative voltage present. 
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8. Measure the voltage from the negative to the positive jack. Compare 
with the sum of the yoitages in step 7. 


9. Turn the equipment off and measure both the forward and reverse 
resistors of diode. 


Questions: 
1, What would happen if the diode was replaced and wired in backwards? 
2. Why is the positive side of G3 grounded? 
3. What would happen to the ~1,5 volts if Ry opened, Ry opened? 
4, Gomplete both the normal and abnormal charts. (If using RCA equimment) 
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Lesson 16 
Voltage Tripler 
introductions 


The voltage tripler is designed to illustrate the basic design and theory 
of voltage multiplier found in many pieces of electronics equipment. 


References: 
i. Previous Lessons 


2 Instructors Lecture 


3. Student Laboratory Manual, RCA Electronic Trainer, Model 121, 
Government Service Department, RCA Service Co,., Camden, New Jersey. 


pp. 19-26, 
Materiais: 
i. Chassis No, 1 
2, Chassis Ne. 68 
3, VIVM - (Vacuum tube voltmeter) 


i, Oscilloscope 


1, Use schematic #S-III-i8 (appendix). See instructor. 


1. Place the chassis Nc. 1 and 68 in the rack and turn on. 
2. Measure the AC secomlary volt2ge on the transformer. 
3. Measure the DC voltages across Cz, Co, Cz and Che 


4. Place a 25K-20 watt resistor across the output terminals and repeat the 
DC measurements, 


5. Measure the AC ripple with and without load at the output jacks. 
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Questions: 


x 1. Compare the various voltages across the condensers with the transformer 
secondary voltage. 


2. Describe the regulation characteristics of this type power supply. 
3. What would happen if Cj is shorted? 
4. What is the purpose of Ry? 


5. Complete both the normal and abnormal circuit charts. (If using RCA 
equipment) 


ve 
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Lesson 19 
Voltage Regulator 
Introduction: 
As you renember from resistive voltage dividers, output voltage at the 
taps wild vary directly with the load conditions, This lesson is to 
introduce a typical voltage regulator. 
References: 
1, Student Laboratory Manual, RCA Electronic Trainer, Model. 121, 
Government Service Department. RCA Service Co., Camien, New Jersey. 
pp. 35-42. 
2. Department of the Army Technical Manual, TM11-662, Basic -Theory and 
ppb cation of Electron Tubes. U.S, Government Pricting Office, 
ashington, D,C., 1952. pp. 193-197. 
Materials: 
i, Chassis No. 1 
2, Chassis No, 2 
3. WIM - Vacuum tube voltmeter 
Schematics 
1, Use schematic #S-IIT-19 (appendix). See instructor. 
Procedure: 
1, Piace chassis 2 in the rack beside chassis 1, 
2. Place So on chassis 1 in the off position. 


3. Place a jumper wire from the B+ connection on chassis 1 to the left 
hand B+ connection on chassis 2. 


i, Adjust Rg to result in 250 volts at the B+ regulated jack. 
5. Measure the following DC voltages: 
a Regulated B+ output voltage, 
lf 


| 
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b. Drop across Vy ~ Vo and Rs. 

&. Sum eof Reg B+ and ¥i - Vo and Re. 
ad, Unregulated B+ output voitage. 

e, Bias for Vy = Eo voltage across Ry. 
f, Bias for V4 (Vj, to Rg). 


6 Piase two 25K-20 watt resisters in parallel on the output of the voltage 
resister, 


7. Measure the following DC voltages: 
a Regulated B+ output voltage 
b, Drop across Vz - Vo and Rs. 
ce, Sum of regulated B+ and Vj - Vo and Rs. 
d. Unreguiated B+ cutput voltage. __ 
e, Bias for Vj = V2 (voitage across Rj). 
f, Bias for V3 (Vj, to Rg). 
8, Complete the normal and abnormal charts. (If using RCA equipment) 
Questions: 
1, Explain each of the loaded and unloaded relationships in steps 5 and 7, 
2. Explain the operation of V, and Rj. 


3. What two component parts have voltages that combine to form the grid-bias 
on V3? 


4. Explain the biasing on V3 and Vo. 


A a Bak 2 ae 
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Lesson 20 
Gathode Biased Amplifier 


Introduction: 


This is the first lesson that we will stady which eliminates "se" supply, 
We wiii aiso stndy the cheracteristics of a typical vacuum tebe soto 
amplifier, 


References: 


1. Pepartment of the Amay Technical Mamal, Mil-662, Besic Theory end 
Application of Electron Tubes. 0.5, Government Printing Gfhice, 
ashington, 2.C., 1952, pp. Li2-22%. 


2, Student Laboratory Manual, ROA Eiecironic Trainer, Model 121, 
Governmem, Service Deparument. ROA Service Co., Camien, New Jersey. 
PP. 44-50, 
Materiais: 
1, 12i-1 Power snoply 
2. 1231-2 Regulator 
3, 122-28 Andie amplifier 
4. VIWM -(Vacuum tube yolimeter; 
5. Audio generator 
6& Oscilluscope 
7. Various resistors as outlinecé by insirnctor. 
Schenatic: 
i. Use schematic #S-T11-20 (appendix). See instracior, 
“ocedure: 


1. Place the equipment in the rack and adjust the register for 2 Bet 
250 volts, 


2 Piace the audio gmerator on the inmpoat of antic amplifier and from, 
Adjust the ontput of the generator for 2 volts pen (with R, merinem 
clock-wise, ) = 

a > 


f 
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4 Lesson 22 
Transistor Two-Stage Amplifier 


~~ 
LS 


ah ne 


Ts a52 of tramsisters in empiifiers geve few absolutely new circuits to the 
fielt cf etestroniess however, transistors did permit the miniaturization of : 
eirenits so vitel te the field where minimim space, weight and power loss 
wes becoming = great orcbiem, The guided missile and related industries 
meke wide use of tae transistor amplifier in their circuits. In recent years 
Ee Epplissaticn ef iransistcr amplifiers have invaded almost every field of 
electronics from mili % commercial and have succeeded in carving a ‘ 
wiche im the electronic industry which onse was monopolized by the famous 

Teezum tubs. In this jesson we snail attempt te explain how transistors 

may he usei in amplifier cirstits. 


References: 


i. Hepartment cf the Army Technical Marmai, TMi1-690, Basic Theory and 
sation c= Transisters. U.S. Government Printing Office, 
Weshimcten, B.€,., 195%, Ep. 15-39 and 127-LiG. 


2, Exnertpemt Gaide, ROA Transistor Trainer, Modeis 301-T and 601-T. 
Gsrarmment Services, REA Service Gc,. Camden, New Jersey, 19 
Lesson Ne. 7 — Rie 67-73, 
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3. Merris Slerzbere end aieeerers Osterhsid; Essentiais of Radic-Electronics. 
Second Bdition. McGraw-Hill Beok Co.. Inc., New York; 1961. 
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— Procedures: 


DC MEASUREMENTS 


“e i, Wire the following circuit using template number seven. Leave the switch 
open, AAAS 


T AND T, =2N2I7[, 


2, Turn circuit on and adjust transistor for approximately 4 volts from 
collector to emitter. 


3, Take the following DC readings using your VIVM. 
a Battery voltage Vbb 


b. Collector-emitter voltage Vel 
of transistor 1 


c, Base-emitter voltage of Vbel 
transistor 1 


d. Bnitter voltage of Voi 
transistor 1 


e, Voltage across the load Vi 
or transistor 1 


£. YVeltage collector-emitter Vee2 
of transistor 2 


g Base~emitter voltage of Voe2 
transistor 2 
_ h, Emitter voltage of Veo ei tee 
a - transistor 2 
i, Voltage across ioad Vr2 


= of transistor 2 


Pa3 j. Collector to base Vebl 
aa voltage uf transistor 1 


arr asen es AMIR, 
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k, Gollector to hase voltage Vepn2 


a? transistor 2 


Compuss the following: 


a, tet a 

De tea ee 

c. Battery I of transistor i E> /B3 ee 

a, Battery I of transistor 2 Er o/Rt2 

e. Power dissipated (Step 0} H, eee 
transistor i 

f. Power dissipated (Step D) Fin ee 
transistor 2 

g Tetat power P; pius Py 

h, Gollestoer to base voltage Vee? Hinmus Vhel 


of transister i 


i. Goiliesicr to base voltage Veep Minas Vosp 
cf iwansistor 2 


AC MEASUREMENTS 


7. 


Using &@ 1 KC aucic signai at the inprt of Tl, adjust the penersior so 
that the “oxtpet ef T-2 is tne largest pessible undistorted signa, 


Measure E;,, and E... using the oscilicseope and comprte ovrersil witage 
gain, 


Measure the voltage cut of transistor mumber one and committe Its Zain. 
Measure the vcltage in of transistor momber two ani compute its zn. 
What relationship exists between the individual gains and total gain? 
Advance the generator setting until the ontma of P22 Misteris. Hesse 
and record waveshape of E:y, BE... of transistor i, Bip of trensisicr 2; 
and Epyi, of system. 
Return the goeneratcr ito the largest signal possible protacing imiistoriad 
cutput, Measuring the input roltage each time and keeping it constant 
compute total gain at the feliewing frequencies. 


30, 50, 100, 250, 1 KC, 5 KC, 10 KC, 20 Ke, 30 KC 


ROA CSG TENT SF SUSLC INST FuCTICN INSTRUCTIONAL. MATERIALS LABORATORY 
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& rer = erect of the gains in step 7. (See figure 9-4; RCA Lab Mammal) 
& totted ine showing the kel? pewer point in relation to i KC. 
>, =F? some vesmit= the imstructoer will discuss with you the effect of 


saaretae texts cm the aperetion ¢f this amplifier. 


7S. Gree pour dete and them refura ail equipment to its original ccndition 


amt Saawsse mosiicer. 
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Lesson 22 
Phase Splitter 
Introduction: 
There are comnon types of phase splitters, the transformer and the vacuum 
tube, Tnis experiment is about the vacuwa tube, This amplifier gives us 


two outputs of equal amplitude and 180 degrees apart. 


Reference: 


l, Student Leboratory Nanual, RCA Eiectronic Trainer, Model 121, 


Government Service Department, RCA Service Co., Camden, New Jersey. 
pp. 52-58. 


Materials: 
1, Chassis 121-1 
2, Chassis 121-2 
3. Chassis 121~29 
L, VIVH ~\Vacum tube voltmeter) 
5. Scope 
6. Audio generator 


1, Use schemetic 7S-Iil-22 (appertix}., See instructor. 


1, Place the equipment in the rack and adjust the power supply for 250 
volts, 


2, Set the generator on 1,000 cycles and place lead on input and ground 
of phase splitter. 


3. Set generator on 2 volts P-P output. 
4, Measure the AC output at both output jacks. 


5. Ask the instructor to help yon and determine the phase relationship 


of the output wave to the input wave, 
-55- 


‘ 
‘ 
i 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
Gourse ITI Lesson 22 Page 2 


6. Gomplete the normal and abnormal charts. (If using RCA equipment) 
Questions: 


i. If the amplifier had unequal cutputs which parts would you suspect? 


2. Would this amplifier have a higher heater to cathode voltage than 
normal? 


3. Would an output voltage appear across R, with plate voltage missing? 
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Lesson 23 
transistor Audio Amplifier 
Introduction: 
The purpose of this lesson is to acquaint the student with amplifiers 
that fit in the general classification of audio amplifiers, Audio 
amplifiers are used extensively in radar, radic, television; public 
address systems, sound recorders and many other places. An audio 


amplifier is broadly defined as any anplifier which operates within 
the frequency range of approximately 20-20,000 cycles per second. 


References: 


1, Department of the Army Technical Manual, TM11-690: Basic Theory and 
Application of Transistors. U.S. Government Printing Offices 
Washington, D,C., 1959, pp, 127-143. 


2, Experiment Guide, RCA Transister Trainer, Models 301-T and 601-T. 
Government Services, RCA Service Co., Camden, New Jersey, 1960. 
Pp. 75-79. 


3. Morris Slurzberg and William Osterheld, Essentials of Radio-Electronics. 
Second Edition. McGraw-Hill Book Co.» New York, 1961, pp. 571-592. 


Materiais: 
Ll. Transistor trainer 
2, Template mmber eight (If using RCA equipment) 
3. Audio oscillator 
L. Scope 
5. VIvVM ~(Vacuum tube voltmeter) 
Schematic: 
i, Included in the lesson. 
Procedure: 


1, Wire the circuit as shown in figure 1. This circuit differs from 
the original one in the lab manual in the following respects: 


=57- 


S pWURRRR 


MRR ba Abert Alaura eee ee ek re bie eIN pena . 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


Parone ari ees ceri rat ba ta 


Course III Lesson 23 Page 2 
a Volume controi 
s bo Tapping eff volume control 
c. Biasing of power amplifier 
| d. Resistor five is changed to a 220 Kolm resistor. 


€. Volume control and coupling condenser will have to lay on top of 
template and jumper wires used. 


2. Have the instructor check your circixit before applying power. 


3. Apply a1 KC signa: at the input. Have the generator set on a low 
amplitude range. 


4. Place the scope across the speaker leads and adjust the generator 
and volume control for the maximum signal with minimm distortion, 


= De — a Fo TY STS HY TET T LTET T e TTT 
an base st hae sas ta f oe . Pe ee 


5. If you have trouble adjusting generator and volume control move 
Scope and signal trace trouble step by step. 


6. Vary generator amplitude setting and note effect on output, 
7. Vary volume controi setting and note effect on output. 


8, Return the settings to give maximum undistorted output. 


- 
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9. Place a 10 K petentiometer with jumpers across the generator input leads. 
bo Adjust the potentiometer used as a rhecstat until the output signal is 
; § heif what it was. (Do rot change the generator setting) 


10, Remove the potenticmeter and measure its value, This is the approximate 
input impedance of the amplifier. 


li. The output. impedance is determined by the speaker and is approximately 
i2 ohm in this case, 


12, Measure witage in and compite power in, 

13. Measure voltage cut aml sompshe pewer in. 

14. Gompute power gain of this emplifier, 

15. Return set to maximm undistorted signal if any ecnanges have occurred, 


16, Set the secpe to resuit in only a vertical line for voltage 
measurements, 


17. Reduce the setting of the gerierator in 200 sps steps, recording voltage 
out for each step until the voltage out is .707 of maximum, Maintain 
the input wltage ecnstant. 


i8. Increase the setting cf the generator in 1 KC steps from 1,000 cycles 
and record the veitage wt. for each step until the voltage out is .707 
of what it was for 1,000 cycles. Maintain the input woltage censtant 
at ali times. 


19, Draw a graph of the vcitage cut at the different points, 

20. If time permits, with the instructor's supervision, simulate shorts, 
opens, and the changing of sizes of the varicus parts noting effect 
on cutput, 


Questions: 


leerarrert 


co Yee 
e 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ASSIGNMENT SHEET 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course III Basic Vacuum Tube and 
Transistor Theory 


Lesson 2h 
Vacuum Tube Power Amplifier 
introductions 

In order to drive a dynamic speaker, we must have more power. The power 

amplifier together with the matching transformer will give us the 

necessary power for the speaker, 
References: 

i. Department of the Army Technical Manual, IM11-662, Basic Theory and 
Application of Electron Tubes. U.S. Government Printing Office, 
Washington, D, C. 3 1952, PPo 113-126. 

2. Student Laboratory Manual, RCA Electronic Trainer, Model 121, 
Government Service Department, RCA Service Co., Camden, New Jersey. 
pp. 59-67, 

Materials: 

i, 121-1 Power supply 

2. 121-2 Regulater 

3. 121-29 Phase splitter 

4. 121-26 Audic power amplifier 

5, Oscilloscepe 

6 VIVM -(Vacuum tube voltmeter) 

7, f#udio signal generator 

Schematic: 
1. Use schematic #S-III-2i (appendix), See instructor. 
Procedure’ 
i. Piug in power supply and regulator and adjust for 250 volts B plus. 


2. Skip a space or two and plug in the phase splitter and the power 
amplifier. 


afhQ-~ 
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3. Check B plus for 250 veits. 


4. Gonnect the signal generator te the inpot of the phase splitter and set 
on i ke. 


5. Connect the i0 ohm resistor ou the test stand *. .o3s the speciker 
transformer, 


6. Adjust the generator level te obtain 2 volts p-p across the speazer leads, 


7, Adjust the load resistor to obtain ihe best match to the tube. Be 
careful not te ping in to tke 2 pius line on the catont pistes. 


& Check the anplifier fer proper balance at the correct test mints, 
9. Determine the phase relaticnships of the sipnal at 211 test points 
compared with the inpnt at the phase splitter, Drew a bics« dizgren 
indicating this. 
10, Measure the voltage and determine its freouency acrass 23. Explzin, 


ll, Remove C, and again measure the voltage ani determine its frequency 


across R3. Expiain, 


12, Remove C, and Vz in the power amplifier and again meassre the wiltege 
and determine its frequency across 3,. 


13, Return G; ani Vi; this pisces ihe power amplifier in its nermi 
operating condition, 


4. Temperary short a turn in the outpot transformer and note effert in 
cutput, 


15. Gomplete normal and abnormal charts, {Ii using RCA equipment} 
Questions: . 
1. What order harmonics are dropped in 2 push poli ampiifier? 


2. List the formule which relates turns retis af 2a trensfommer in 
impedance. 


3. Why is C, included in this amplifier? 


4. Why does plate voltage on the cutpat tubes approach B pins? ‘he 
other amplifiers only had B pilus when the tube wes cot off. 
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VT_ 903 188 . 
industrial Technical Mathematics If for Electricians. 


Electricians Vocational School, Bioomington, ind, 
indiana State Dept, of Public Instruction, Indianapolis, 
Indiana State Univ., Terre Haute, Instr, Materials Lab, 
Pub Date - 4 

MF AVAILABLE IN VT-ERIC SET 4Sp. 


*STUDY GUIDES, *TRADE AND INDUSTRIAL EDUCATION, *ELECTRICIANS, 
AMOTHEMATICS, INDIVIDUAL INSTRUCTION, *APPRENTICESHIPS, 


The purpose of this course is to develop the fundamental skills of 
algebra as applied to the problems of the electrician's trade. This 
Study guide was developed by a vocational coordinator, a vocational 
director, and members of an electricians’ joint apprenticeship 
committee, It was designed on the concept and philosophy of using 
individual assiqnment sheets to allow each student to progress at 
his own rate and to enabie the teacher to devote most of his time to 
individual instruction, Each of the 35 assignment sneets provides 
the student with the textbook references and assignments. An algebra 
textbook and an etectrician's mathematics textbook are used as 
references, The assignment sheets are increasingly difficult so that 
the course may be used for both apprentice and Journeyman 
electrician training programs, This book is designed for teacher use 
only, The student is to use the assignment sheets in loose unbound 
form, When he compietes an assignment sheet, he returns it to the 


teacher and secures the next one, Tests are inciuded periodically to 
identify the mathematical abitity of the student. This document is 
available for 65 cents from the Division of Industrial Education, 
Indiana State University, Terre Haute, Indiana 47809, "Industrial 


Technical Mathematics I" (VT 003 185) is available, (HC) 
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PREF ACE 

Industrial Technical Mathematics IT for Zlectricians is designed to follow 
Industrial Technical Math I. In order for electricians to be competent in 
ad‘anced mathematics, they must be proficient in the fundamental skills of 
algebra. These algebraic skilis are useless unless they can be applied to the 
problems of the trade. This course was written with this basic principle in mind. 

A new easy to understand algebra text was used as reference for the algebraic 
assignment sheets. A well-known reliable electrician's math text was used for 
the basic text for the assignment sheet to make application of the algebraic 
skills. The assignment sheets for each text are increasingly difficult. This 
will make it possible for this course to be used for both apprentice and journey- 
man electricians. 

This book is designed for the instructors use only. Students are to use the 
assignment sheets in loose unbound form. The individual differences of students 
may be taken care of if the assignment sheets are used as described in "Direc- 
tions to Instructor." 

Appreciation and acknowledgement for a job well done is made to Delmas Vaughn, 
Vocational Coordinator of Bloomington High School: Joe Stradling, Vocational 
Director of Bloomington High School and to Russell Noel, Henry Richards, Lester 
Noel and Russell Isom, all members of the Electricians Joint Apprenticeship 
Committee of Bloomington. These people in cooperation with Lester Hale repre-~ 
senting the Trade-~Industrial-Technical Education Branch of the Division of 
Vocational Education of Indiana, have made the development of this course 


possible. 


DIRECTIONS 10 THE INSTRUCTOR 


This course was develcped around the concept and philosophy of using indi- 
vidual assignment sheets. If these sheets are used correctly, each student will 
be allowed to progress at his owm rate. The abilities of all will be developed 
to their fullest extent. 

The instructor only, should use this book. The loose individual assignment 
sheets are used by the students. The following method of operation has proven 
satisfactory: 

Esch student should have two folders in the fi2s; one for the "completed" 
work, the other for the "incomplete" work. The assignment sheets should be 
filed in consecutive order in another drawer. The instructor should lay out 
the student folders before class time. This prevents congestion and a bottleneck 
around the file cabinet at the beginning and ending of class. When the student 
completes an assignment sheet, he turns this into the instructor, then secures 
the next sheet. 

Tests are included Leriodically. These may be used to identity the mathe- 
matical ability of each student. This makes it possible to start the students 
at the proper level in the course. The tests may also be used in the traditional 
manner 

If the course is used as it shculd be, the instructor will be freed of many 
routine activities and will be able to devote his time almost entirely to indi- 
vidual instruction. 

it mist be kept in mind that the assignment sheets are only a teaching aid 
or jevice. Necessary instruction is still necessary. 

An accurate record of each student's progress should be kept by the instruc- 


tor. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL 
INDUSTRIAL TECHNICAL MATHEMATICS-IT 


SUBJECT: Algebra~-Symbols Assignment M-IT-1 
Remarks and Purpose | 


References ALGEBRA IN EASY STEPS with Modern Units~-Edwin I. Stein; Princeton, 
New Jersey: D. Yan Nostrand Company, Inc.; 1961. 


Assignment: 1. Read pages 2 through 4 in the reference. 


2. Work problems 1, 2, 7, and 13 in the Diagnostic Test on page 4. 

3. Work SET 3 and & of Related Practice Examples on; page 4 and 5, 

4. Work problem 6 of III, in the Review of Unit One on page 7. 
TECHNICAL TERMS SAFETY 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INOIANA STATE pirate 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDI 


ELECTRICIANS VOCATIONAL SCHOOL 
INDUSTRIAL TECHNICAL MATHEMATICS-IT 


SUBJECT: Applied Algebra Assignment H-II-la 


Remarks and Purpose 


Reference: MATHEMATICS FOR ELECTRICIANS—Hartin H. Kuehn; York, .Pennsylvania: 
The Maple Press Company, McGraw-Hiil Book Company, Inc; Third Edition: 
1958. 


Assignment: 1. Read articles 1 through 10 of Chapter I in the reference, 

2. Work problem 1 through 10 of article 2 on page re 
: 7 3. Work problems 1 through 8 of article 3 on page 2. 
P| 4. York problems 2, 4, and 6 of article 4 on page 2. 
5. Work problems 2, 4, 6, and 8 of article 5 on page 36 
6. Work problems 2, 4, 6, 8, and 10 of article 6 on page he 
7. Work problems 1, 3, 5, and 9 of article 7 on page 4. 
8. Work problems 1, 3, 5, 9, Ik, and 20 of article 8 on page 5. 
9. Work problems 3, 4, and 6 of article 9 on page 6. 


10, Work problems 2, 5, and 7 of article 10 on page 6. 
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ELECTRICIANS VOCATIONAL SCHOOL 


INDUSTRIAL TECHNICAL HATHEMATICS—IT 


SUBJECT: Algebra-—Evaluation Ass gnment M-II-2 


Remarks and Purpose 


Reference: ALGEBRA IN EASY STEPS with Modern Units—Edwin I. Stein; Princeton, 
New Jersey: D. Van Nostrand Company, Inc.; 1961. 


Assignzent: 1, Read pages § and 9 in the reference. 
2e Work problems 1 and 10 on page 8&8. 
3. Work problems 6, 8, 12 and 20 in the Diagnostic Test on page 9. 
kL. Read pages 10 and il. 
Work problems 3, 5, 7, 10 and 18 in the Diagnostic Test on page il. 
6. Read pages 12 through 16. 
York problems 9, 13, 17 and 20 in the Diagnostic Test on page 13. 


Work problems 4, and 6 in the Diagnostic Test on page lA. 
9. York problem 19 in the Review of Unit Two on page 16. 


TECHNICAL TERRES SAFETY 
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BLECTRICIANS VOCATIONAL SCHOOL 
INDUSTRIAL TECHNICAL MATHEMATICS-IT 


Remarks and Purpose 


| 
| 
| 
| 
; : SUBJECT: Algebra-<Making Formulas _ Assignment M-II-3 
| 


Reference: ALGEBRA IN EASY STEPS with Modern Units--Edwin I. Stein; Princeton, 
New Jersey: D. Van Nostrand Company, Ince; 1961. 


Assignment: 1. Read pages 17, 18, and 19 in the reference. 


; 2e Work problems 1, and 4 in the Diagnostic Test on page 19. 


30 Work problems 1, and 5 in SET 1 on page 20. 
he Work problem 4 in SET 2 on page 21. 

5. Work problem 4 (all parts) on page 2h. 

6. Work problem 5c (Measurements) on page 25. 


7. Work problem 3 in the Review of Unit three on page 28. 


TECHNICAL TERMS 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION ; INDIANA STATE ane eer 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIAN 


BIBCTRICIANS VOCATIONAL SCHOOL 


INDUSTRIAL TECHNICAL MATHEMATICS~IT 


SUBJECT: Applied Algebra Assignment M-II-3a 
Remarks and Purpose 


Reference: MATHEMATICS FOR ELECTRICIANS--Martin H. Kuehn; York, Pennsylvania: 
et Press Company, McGraw-Hill Book Company, Inc; Third Editions 
Assignment: 1, Read articles 11 through 16 of chapter 1 in the reference. 
2. Work problems 1, 3, 5, and 7 of article 1] on page 7. 
3. Work problems 4, 6, 8, 15, 20, and 23 of article 16 on page 8. 
4, Work problems 2, 4, 6, 10, 12 and 16 of article 16 on page 10. 
5. Work problems 1, 3, 6, 1; and 16 of article 16 on page 1. 


6. Work problems 1, 4, 9, 12, 16, and 20 of article 16 on page 12. 
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‘ ELECTRICIANS VOCATIONAL SCHOOL 


INDUSTRIAL TECHNICAL MATHEMATICS=IT 


SUBJECT: Algebra~-Equations Assignment. M-IT-4, 


Remarks and Purpose 


Reference: ALGEBRA IN EASY STEPS with Modern Units-~Edwin I. Stein; Princeton, 
New Jerszy: D. Yan Nostrand Company, Inc.: 1961. 


Assignment: 1. Read pages 29, 30, 31 and 32 in the referc.ce. 

2. Work problems 3, 5, and 6 in the Diagnostic Test on page 30. 

3. Work problems 1 through 10 of SET _4 on page 31. 

4, Work problems 2, 4, 10 in the Diagnostic Test on page 33, 

5. Read pages 34, 35, and 36 in the reference. 

6. work problems 1, 3, 6, and 9 in the Diagnostic Test on page 34. 
7. Work problems 5, 9, and 18 in the Diagnostic Test on page 36. 
8. Read pages 38, 42, and 43 in the reference. 

9. Work problems 1, and 3 in the Practice Problems on page 42. 
10. Work problems 3, and 5 in SET J on page 43. 


il, Work problems la, 2b, and 4b on page 4h, 
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ELECTRICIANS VOCATICNAL SCHOOL 


INDUSTRIAL TECHNICAL MATHEMATICS~IT 


& SUBJECT: Algebra-Equations Assignment M-II-4-Page 2 


12. Read pages 45 through 51 in the reference. 
13. Work problem 1 on page 46. 


14. Work problems 1, 4, 6, and & on page 47. 


TECHNICAL TERMS SAFETY 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE eT 
TRADE AND tNDUSTRIAL SERVICE TERRE HAUTE, INDIA 


EIZCTRICIANS VOCATIONAL SC JOL 


INDUSTRIAL TECHNICAL MATHEMATICS-IT 


SUBJECT: Applied Algebra Assignment M-II-ha 


Remarks and Purpose 


Reference: MATHEMATICS FOh ELECTRICIANS—-Martin H. Kuehn; York, Pennsylvania: 
oa Press Company, McCraw-Hill Book Company, Inc; Third Edition: 
Assignment: 1. Read chapter 2 in the reference. 
2. Work problems 1 through 10 and 30 through 39 on page 1. 
3. Work problems 1, 4, 6, 10 and 14 on page 15. 
hk. Work problems 24, 26, 28, and 30 on page 16. 


5. Work problems 1, 3. 6, 10, 12 and 16 on page 18. 


TECHNICAL TERMS SAFETY 
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ELECTRICIANS VOCATICNAL SCHCOL 
INDUSTRIAL TECHRICAL MATHEMATICS-II 


SUBJECT: Algebra—Equations Assignment M-IT--5 
Remarks and Purpose 


Reference: ALGEBRA IN EASY STEPS with Kodern Units—Edwin I, Stein; Princeton, 
New Jersey: D. Van Nostrand Company, Inc.: 1961. 


Assignment> 1. Read pages 45 through 51 in the reference. 
2. Work problems 1, 4, and 10 under E. on page AS. 
3. ork problems 2, 4, and 5 on pege A9. 
4. Work problems 1, 6, 9 on page 50. 
5- Work problems 1, 6, and 10 in the Review of Unit Four on page 51. 


6. Work problems 17 and 20 in the Cumlative Alsebra Revier on page 51. 


TECHNICAL TERS SAFETY 
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DEPARTMENT PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL SDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATICNAL SCHOOL 


INDUSTRIAL TECHNICAL HATHEMATICS-IT 


SUBJECT: Arplied Algebra Assignment M-II-5a 


Remarks and Purpose 


Reference: LUATHEMATICS FOR ELECTRICIANS—Martin H. Kuehn; York, Pennsylvania: 
aa Press Company, McGraw-Hill Book Company, Inc.3 Third Edition: 
Assignment: 1. Read chapters 3 ami 4 in the reference. 
2e Mork problems 1, 3, 5, and 10 of article 30 on page 22, 
3- York problems 5, 10, 15 and 20 of article 31 on page 23. 
4, York problems 3, 6, 9, 12, and 16 of article 32 on page 23. 
5. Work problems 3, 6, 9, 14, and 16 of article 32 on page 25. 
6, Work problems 6, 12, 18, 25 and 40 of article 32.on page 26. 
7. Work problems 3, 5, 6, 9, and 22 of article 33 on page 28 
8. Work problems 1, 4, 6, 10, and 11 of article 37 on page 33. 
9. Work predle.= 12, 15, 17, 20, and 25 of article 37 on page 35. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE MTT 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIAN 


ELECTRICIANS VOCATIONAL SCHOOL 


INDUSTRIAL TECHNICAL MATHEMATICS-IT 


SUBJECT: Algebra--Positive and Negative Numbers Assignment M-II-6 


Remarks and Purpose 


Reference: ALGEBRA IN EASY STEPS with Modern Units--Edwin I. Stein; Princeton, 
New Jersey: D. Van Nostrand Company, Inco: 1961. 


Assignment: 1. Read and study pages 53, 54 and the top of page 55. 
2 Work problems 1, 3, 8, 10 and 12 in the Diepnostic Test on page 55. 
Ly 3. Work problems 16 and 18a of Related Practice Examples on page 58. 


i, Work all the problems in part b of Miscellaneous Examples on page 59. 


5, Read and Study page 60, 


66 rome problems 1, 4, and 7 in the Related Practice Examples on page 
1. 


7o Study examples on page 62 and work problem 1 of Part 1 on page 62, 


8, Work problems 1 and 3 of Part 2 on page 63. 
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a 9, Work ali p-odlems in SET 1 and SET. 4 of Part 3 on page 63. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


INDUSTRIAL TECHNICAL MATHEMATICS-IT 


SUBJECT: Algebra--Positive and Negative Numbers Assignment, M-Ti-7 


Remarks and Purpose 


| EIECTRICIANS VOCATIONAL SCHOOL 


Reference: ALGEBRA IN EASY STEPS with Modern Units-—Edwin I. Sjein; Princeton, 
New Jersey: D. Van Nostrand Company, Inc.: 1941. 


. Assignment: 1, Read and study page 64.in the reference. 

| 2. Work problems 1, 7, and 11 in the Diagnostic Test on page oh. 
3. Work problems 2, 7, and 11 on page 65. 
4. Study Exercise 19 including ITI on page 67. 


i 3 5. Work problems 5 and 10 in Related Practice Exampies on page S7. 
Ff 6. Work all the problems in Part 1—Averages, and work the problems : 
in SET 1 of Part 2~-Eguations on page 68. 4 : 
; 7e Study page 69 and work problems 1 and 1, in the Diagnostic Test 
on the same page. i 
& Work problems 1 and 5 under Applications on page 70. 
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EERCTRICIANS VOCATIONAL SCHOOL 


TADUSTSTAL TECHMECEE MATHEMATTICS-IT 


Sule zel: JLiceors—Fositive end Negstive Numbers Assignment M-II-8 


Dererermces a rot IY BASE STSFS with Modern Units—~Edwin I. Steins; Princeton, 
Mex Jersey: BD. Yen ‘estrand Company, Ince: 1961. 


pestugibtn hss Gru A belrb ih nieclas AO tar uth abe eee Real eee AL BA a Rian ted a dae a ls a Ea 


tant -— whe Se atere TP = « - 
issiz: <6: 2. Study Exercise 21 on nese 7 in the reference, 


2. Bork croblems 1 through 4 in the Diagnostic Test on page 71. 


Pe tthe ee 


3e Study Exercise 22, ami work rroblems 3 end 12 of the Diagnostic 
Teste om fess 72. 


&. Worse ell problems on pese 73. 
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| F INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
| 4 VOCATIONAL EDUCATION DIVISION tNDIANA STATE ore 

; TRADE AND iNOUSTRIAL SERVICE TERRE HAUTE, INDIAN 


BLECTRICIANS VOCATIONAL SCHOOL 


INDUSTRIAL TECHNICAL HATHEMATICS-IT 


SUBJECT: Applied Algebra Assignment M-II-8a 


Remarks and Purpose 


Reference: MATHEMATICS FOR ELECTRICIANS—Martin H. Kuehn; York, Pennsylvania: 
The Maple Press Company, McGraw-Hill Book Company, Inc.; Third Edition: 
1958. 
Assignment: 1. Read chapters 5, and 7 in the reference. 
2, Work problems 1, 3, and 5 of article 38 on page 39. 
3. Work problems 9, 13, 17, and 20 of article 38 on page 40. 


4, Work problems 32, 34, and 38 of article 38 on page 42, 


5. Work problems 1, 3, 5, and 9 of article 39 on page 43. 


6. Wort problems 1, 2, 4, 6, 15, 16, 19, and 21 of article 40 on 
page 4h. 


4 : 7. Work problems 28, 34, 35, 38, 42, 48, and 52 of article 40 on 
_ page 45. —_—_ 


8 Work probluus 4, 8, 14, 18, and 25 of article 41 on pages 46 
and 47. 


9. Work problems 2, 4, 6, and 12 of article 42 on page 48. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE TERR HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL 
INDUSTRIAL TECHNICAL MATHEMATICS~If 


SUBJECT: Applied Algebra Assignment M-II-8a-Page 2 


10. Work problems 3, 6, 10, and 15 of article 43 on.page 49. 


li. Work problems 2, 4, 8, 12, 16, and 18 of article 4k on page 51. 


! 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL SR re oc Asal 
a VOCATIONAL EDUCATION DIVISION ee HAUTE, INDIANA 
TRADE AND {NOUSTRIAL SERVICE ' 


: SUBJECT: Algebra-~Fundanental Operations 


ELECTRICIANS VOCATIONAL SCHOOL 


INDUSTRIAL TECHNICAL MATHEMATICS-IT 


Remarks and Purpose 


Reference: ALGEBRA IN EASY STEPS with Modern Units-~Edwin I. Stein; Princeton, 


3 Assignment: 1, 
Re 
36 
he 
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Read the Introduction to Unit 6 on page 74 in the reference. 


1 { New Jersey: D,. Van Nostrand Company, Ince: 1961 


Read and Study page 75. 
Work the even numbered problems in the Diagnostic Test on page 76. 


Work laa 1 through 6 in the Related Practice Examples on 
page 76. 


Work problems 13, 15, and 20 in the Related Practice Examples 
on pages 77 and 78. 


Work problems 1 and 2 under Applications on page 78. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATIDN DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL 


INDUSTRIAL TECHNICAL MATHEMATICS-IT 


SUBJECT: Algebra--Fundamental Operations Assignment M-II-10 


Remarks and Purpose 


Reference: ALGEBRA IN EASY STEPS with Modern Units--Edwin I. Stein; Princeton, 
New Jersey: D., Van Nostrand Company, Inc.: 1961. 


* Assignment: 1. Read and Study the examples at the top of page 79 in the reference. 
2. Work the odd numbered problems in the Diagnostic Test on page 76. 
3. Work problems 2, 6, and 10 on page 8&0. 

4 Work all the problems in SET 12a, 12b, and 14 on page &1. 


5. Work problems 1 and 3 under Applications on page 81. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL 


INDUSTRIAL TECHNICAL MATHEMATICS~IT 


SUBJECT: Aligebra--Fundamental Operations Assignment M-II~11 


Remarks and Purpose 


’ Reference: ALGEBRA IN EASY STEPS with Modern Units-~Edwin I, Steins Princeton, 
7 New Jersey: D. Van Nostrand Company, Inc.: 1961. 


| Assignment: 1. Read and Study the top of page 82 in the reference, 
: ; 2. Work problems 6, 11, 12, and 16 in the Diagnostic Test on page 82. 


| 3. Work probleus 1, 4, 6, 10 and 13 on page 83. 


; 
| 
' 
i 


4. Work all the problems of SET 15 and 16 on page 8h, 


5e Work problems 1 and 2 under Applications on page 8. 
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RUCTION INSTRUCTIONAL. MATERIALS LABORATORY 
INDIANA DEPARTMENT OF PUBLIC INS) anh SE COLL oe 


VOCATIONAL. EDUCATION DIVISION 
TRADE AND INDUSTRIAL. SERVICE TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL 
INDUSTRIAL TECHNICAL MATHEMATICS~IT 


SUBJECT: Algebra-~Fundament al. Operations Assignment M-II-12 


Remarks and Purpose 


D enaiemadeeststemmmnd ammaah 


Reference: ALGEBRA IN EASY STEPS with Modern Units~-Edwin I. Stein; Princeton, 
New Jersey: D, Van Nostrand Company, Ince: 1961. 


Assignment: 1. Read and study the top of page 85 in the reference. 
2. Work problems 3, 5, 7, and 8 in the Diagnostic Test on page 85. 
3. Work problems 3, 7, and 9 on page 86. 
4. Work all problems in SET 11 on page 87. 


5e Work problems 1 and 2 under Applications on page 87. 


TECHNICAL TERMS SAFETY 


ene te tee 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL 
INDUSTRIAL TECHNICAL MATHEMATICS-IT 


SUBJECT: Algebra-~—Fundamental Operations Assignment M-II~13 


Remarks and Purpose 


Reference: ALGEBRA IN EASY STEPS with Modern Units-~Edwin I. Stein; Prizceton, 
New Jersey: D. Van Nostrand Company, Inc.: 1961. 


Assignment: 1. Read and study the top of page 88.in the reference. 
2. Work problems 1, 7, and 15 in the Diagnostic Test on page 88. 
3e Work the problems in SET 3, 7, 12 and 17 on page 89. 
4. Read and study Inclosing Terms within Parentheses on page 90. 
5. Work all the problems in SET 2, 4, and 9 on page 91. 
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INOIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL nn LASORATORY 
VOCATIONAL EDUCATION DIVISION NDIANA STATE COLLEGE 
TRADE ANO INOUSTRIAL SERVICE N TaRRE HAUTE, INOIANA 


EIECTRICIANS VOCATIONAL SCHOOL 
INDUSTRIAL TECHNICAL MATHEMATICS-IT 


SUBJECT: Algebra—Fundamentsl Operations Assignment M-IT-lL: 
Remarks and Purpose 


Reference: ALGEBRA TH EASY STEPS with Kodern Units—Edwin I. Stein; Princeton 
New Jersey: D,. Van Nostrand Company, Inc.: 1961. 


Assignment: 1. Read and study Monomial by a Monomial on page 92 in the reference. 
2. Work problems 1, 7, 13 and 18 in the Diagnostic Test on page 92. 
3. Work problens 1, hk, 8 and WU, om page 93. 
kh, York prodlems 3 and 5 under Applications-I on page’ 9h. 
5. Work problems 2 and 3 under Applications-IT on page YL. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL, MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


RESCTRICIANS VOCATIONAL SCHOOL 


TIDUSTRIAL TECHNICAL HATHEMATICS—IT 


SUBJECT: Alzgebra—Fundetental Operations Assignment M-II-15 


Remarks end Purpose 


Reference: ALGRSRA IN S2S¥ STSPS with Modern Units--Edwin I. Stein; Princeton, 
New Jersey: 0, Van Nostrand Compeny, Inc.: 1961. 


Assignuent: i. Read and study Polynomial by a Monomie! on page -95 of the reference, 
2. ‘ork problens 6, 10 and 16 in the Diagnostic Test on page 95. 
3. York 211 the problems in SET 1 and 6 on page 95. 
4. Tiork all the problems in SET 11 and 18 on page 96, 
de Read ari study Polynomial by a Polynomial on page 97. 


6, fork problens 1, 3, 5, 21, and 23 in the Diagnostic Test on 
pege 77. 


7. Work problems 1, 4, and 10 in the Related Practice Examples on 
page 98, 


8. Work the problems in SET 24.c page 99 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL, MATERIALS eee 
VOCATIONAL, EDUCATION DIVISION INDIANA STATE is rere 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, IN 


ELECTRICIANS VOCATIONAL SCHOOL 


INDUSTRIAL TECHNICAL MATHEMATICS-IT 


SUBJECT: Algebra~—Fundamental Operations Assignment M-II-16 


Remarks and “urpose 


Reference: AIGEBRA IN EASY STEPS with Modern Units-~Edvin I. Steins; Princeton, 
New Jersey: D, Van Nostrand Company, Ince: 1961. 


Assignment: 1. Read and study Removal by Multiplication on page 100 in the 
references 


2o Work all problems in the Diagnostic Test on page 100. 

32 Work all problems in SET 4 and 12 on page 101. 

4o Read and study A Monomial by a Monomial on page 102. 

5¢ Work problems 1, 6, 12, and 20 in the Diagnostic Test on page 122. 
6. Work problems 1, 3, 9, and 13 on page 103. 


7. Work all problems in SET 20 on page 10h. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 


INDIANA STATE COLLEGE 
JERRE SAUTE. INDIANA 


ELECTRICIANS VOCATIONAL SChOOL 


INDUSTRIAL TECHNICAL LATHRMATICS-I1 


SUSdECT: Applied Aigebra Assizmment Wii-ite 


Remarks and Purpose 


Reference: MATHEM.TICS FOR ELECTRICIANS—~Hartin H. Kushn; York. Permsrivenis: 
The Napie Press Company, McGraw-Hill Book Company y Ince: Third Baitiar: 
1958. | 
Assignment: 1. Read pages 52 through 60 in the reference, 
2e VWork problems 1, 2, 4, 6, and 8 of article 44 on pare 32. 
3. Work problems 16, 18, 20, and 22 of article i on veze 32. 
4. Work problems 1, 3, 5, 9, and ls of article 46 on pase 5x, 
5. Work problems 1, 5, 10, 15, 18, 26, and 34 of article 47 on vege 3. 
6. Work problems 1 and 4 of article 50 on page 38. 
7e Work problems 8, 10, 13, 15 and 38 cf article 50 om raze 32. 
8. Work problems 22, 24. 28, and 30 of article 50 on vege 47. 
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VOCRTRONA ERUCATION ONTSON INDIANA STATE COLLEGE 
TRICE AND PNQUSTROAL SERVICE TERRE HAUTE, INDIANA 


ELECTRICTANS VOCATIONAL SCROOL 


TRNUSTHEAL TECHNICAL MATERASATICS~IT 


TT 


SST: 4 Liseirse—Findsnents] Operetions Assignrent U-TI-17 


Remeres ext rompose 


Zeference: AUGIERA Ii EASY STEPS with Modern Units—Edwin I, Steins Princeton, 
Nex Jersey: BD. Vem Nostrand Company, Ince; 1961. 


issi=cmert: 1, Zeed emi study 4 polynomisl by ¢ Monomial on page 105 in the 
reierencs. 


2. sork problems 1, 3, 5, &, LL, 12, and 15 in the Diagnostic Test 
om pecs 105. 


3. Work mrebliems 1 ani 7 in Relsted Practice Examples on page 105. 

&, dork problems 4, 6, 10, and 4 on page 104. 

Se Reed ant studr £ Polymomis!? by 2 Polynomial om page 107. 

G. Work ureblems 2, 6, 10, end 18 in the Dissnostic Test on page 108. 
fe Work ali the problems in SET 1 and SEF 5 on page 108. 


S. Sork ell the problems in SET 12 and SET 20 on page 109. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION OIVISION INDIANA STATE COLLEGE 
TRADE ANO INDUSTRIAL SERVICE TERRE HAUTE, iNDIANA 


ELECTRICIANS VOCATIONAL SCHCOL 


INDUSTRIAL TECHNICAL MATHEVATICS-IT 


Remarks and Purpose 


Reference: ALGEBRA IN EASY STEPS with Modern Units--Bdwin I. Steins; Princeton, 
New Jersey: D. Van Nostrand Company, Inc.; 1961. 


. 4 SUBJECT: Alsebre--Fundarental Operations Assignment M-II-18 
% 
Assignment: 1. Work all the problems on page 110 in the reference. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION we a aes MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL 
INDUSTRIAL TECHNICAL MATHEMATICS-II 


SUBJECT: Algebra--Equations and Word Problems Assignment M-II-19 


Remarks and Purpose 


Reference: ALGEBRA IN EASY STEPS with Modern Units--Edwin I. Steins Princeton, 
New Jerseys D. Van Nostrand Company, Ince; 1961. 


Assignment: 1. Read and study pages 111, 112, and 113 in the reference. 
2. Work all the problems in SET 1, 2, and 10 in Review on page 113. 
3e Work problems 1 through 8 in the Diagnostic Test on page 113. 


4. Work all the problems in SET 1, 3, and 8 in Related Fractice 
Examples on page 113. ae es 


5. Work all the problems in SET 12, 17, and 22 on page 114. 
6. Read and study page 115. 

7e Work problems 1 and 7 in Type 1 on page 116. 

8. Work problems 1, 5, and 6 in Type 3 on page 117. 
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VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL 


INDUSTRIAL TECHNICAL MATHEMATICS~IT 


SUBJECT: Algebra--Equations and Word Problems Assignment M-II+20 


Remarks and Purpose 


Reference: ALGEBRA IN EASY STEPS with Modecn Units--Edwin I. Stein; Princeton, 
New Jersey: D, Van Nostrand Company, Inc.; 1961. 


Assignment: 1. Read and study Changing Statements Into squations on page 118 in 
the reference. 


2. Work problems A, B, D, and F in Practice Problems on page 118. 
3. Read and Study page 119. 

4. Work problems a, b, and d on page 120. 

5. Read and Study Age Problems on page 121. 

6. Work all the problems in Practice Problems on page 121. 


7. Read and Study Coin and Mixture Problems on page 122. 
8. Work the problems under B on page 123, 
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4 INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 


ELECTRICIANS VOCATIONAL SCHOOL 


INDUSTRIAL TECHNICAL MATHEMATICS-II 


SUBJECT: Algebra--Equations and Word Problems Assignment M~II-21 
Remarks and Purpose 


Reference: ALGEBRA IN EASY STEPS with Modern Units-—Edwin I, Stein; Princeton, 
New Jersey: D, Van Nostrand Company, Inc.; 1961. 


Assignment: 1. Read and Study Motion Problems on page 124 in the reference, 
2e Work problems A and B on pages 124 and 125. 


3. Work all the problems on page 126. 
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TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL 


INDUSTRIAL TECHNICAL MATHEMATICS-IT 


SUBJECT: Applied Algebra Assignment M-IT~ 21a 


Remarks and Purpose 


Reference: MATHEMATICS FOR ELECTRICIANS—-Martin H, Kuehn; York, Pennsylvania: 


The Maple Press Company, McGraw-Hill Book Company, Inc.3 Third Edition: 
1958 
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Assignment: 1, Read pages 61 through 69 in the reference. 


2. Work problems 34, 36, 38, and 40 of article 52 on page 6h. 
3. Work problems 42, 44, 45, and 48 of article 52 9n page 65. 
he Work problems 49 and 50 of article 52 on page 66. 

5. Work problems 51 and 57 of article 52 on page 67. 

6. Work problem 60 of article 52 on page 68. 


7. Work problem 67 of article 52 on page 69. 
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SUBJECT; Algebra---Special Products and Factoring Assignment M~ITI~-22 
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Reference. ALGEBRA IN EASY STEPS with Modern Unite--Edwin I, Stein; Princeton, 
New Jersey: D, Van Nostrand Company, Inc.: 1961, 


Assig.userts i, Read and study Factoring Polynomials Having a Common bionomial 
Factor on page 128 in the reference, 


20 work all the problems in the Diagrostic Test on page 128. 
36 Work the problems in SET 5, 7, and 9 on page 129. 

4. Read and study Squaring a Monomial on page 130. 

do Work ali problems in the Diagnostic Test on page 130. 


penton So 


6. Read and study Square Root of a Monomial on page 130. 


ee 


7o Work the problems in the Diagnostic Test on page 131. 


8. Work the problems in SET 2, 6, and 8 on page 131. 
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VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 


EY TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATIONAZ SCHOOL 


oo INDUSTRIAL TECHNICAL MATHEMATICS-II 


SUBJECT: Algebra~-Special Products and Factoring Assignment. M-IT~23 
Remarks and Purpose 
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Reference: ALGEBRA IN EASY STEPS with Modern Units—Edwin I. Stein; Princeton, 
New Jersey: D, Van Nostrand Company, Inc.: 1961. 


Assignment: 1. Read and study Product of the Sum and Difference of the Same Tyo 
terms on page 131 in the reference, - 


2. Work the problems in the Diagnostic Test on page 132. 

3- Work the problems in SET. 1, 2, 3, and 4 on page 132. 

4. Read and study Factoring--Difference of Two Squares on page 133. 

5- Work the problems in the Diagnostic Test on page 133. 

6. Work the problems in SET. 1, 3, 6, and 10 on page 133. 

7. Read and study The Square of a Binomial_on page 134. 

& Work the problems in the Diagnostic Test on page 13h. 

9. Work SET 6, 8, 10, and 14 on page 135. 
10. Read and study Factoring-~Perfect Trinomial Squares on page 135, 
ll. Work the problems in the Diagnostic Test on page 136. : 
12. Work the problems in SET 1, 7, and 10 on page 136. 
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ELACTRICIANS VOCATICNAL SCHOOL 
TANDUSTRIAL TECHNICAL HATHRUATICS-IT 


SUBJECT: Algebra—Svecial Products and Factoring Assignment U-TI-23-Page 2 


13. Read and Study Freduct of Two Binomiels Having a Common Term on 
page 137. 
U;, York the problems in the Diagemostic Test on page 137. 


15. York the problems in SET 2, 2, 3, and & on page 138. 
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INDIANA DEPARTMENT OF PUSLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION f{NOIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


EESCTRICIANS VCCATIONAL SCHOOL 


INDUSTRIAL TECHNICAL MATHEMATICS-IL 


SUBJECT: Algebra~-Special Froducts and Factoring Assignment M-II~2/, 
Remerks and Purpose 


Reference: AIGESRA Ti EASY STEFS with Yodern Units—-Edwin I. Stein; Princeton, 
Ney Jersey: D. Van Nostrand Company, Inco: 1961. 


Assignnent: 1. Read and study Factoring—Factors Are Binomials Having a Common 
Term on page 138 in the reference. 


2. Work the problems in SET 1, 3, and 7 on page 139. 

3. Read and study General Types—Snecial Products on page 140. 
hk. Work the problems in the Diagnostic Test on page 14,0. 

5. York the problems in SET 1, 3, 4, and 10 on page 140, 

6. Read and study Generel Type—Factoringe on page 1,1, 

7e Work the problems in the Diagnostic Test on page 141. 

8. York the vcroblems in SET 3, 4, 6, and & on page 11. 


9. Read and -i.iy Factoring-—Prime Factors and Miscellaneous Types 


on pase Ue. 
10. Work the problems in the Diegnostic Test on page 142. 


li. York the oroblems in SET 1, 2, end 7 on page 142. 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL 


INDUSTRIAL TECHNICAL MATHEMATICS~IT 
SUBJECT: Algebra~-Special Products and Factoring Assignment M-Ii-2h-Page 2 


12. Study and practice the examples on page 143. 
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iNDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL, EDUCATION DIVISION WNDIANA STATES COLLSee 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL 


INDUSTRIAL TECHNICAL MATHEMATICS~i1 


SUBJECT: Applied Algebra Assignment MW-il-Z2ha 
Remarks and Purpose 


” 


Reference: MATHEMATICS FOR ELECTRICIANS—-Martin H. Kuehn; York, Pennsylvenie: 


ieee Press Company, McGraw-Hill Book Company, inc.; Third Edition: 


| 


: ( Assignment: 1. Work the problems 1 through 20 on page 96 in the reference. 


vs eM taetiennes cae 


2. Work the problems 1 through 12 on page 97. 
3. Work the problems 1 through 13 on page 968. 
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TRCHNICAE M&ATEEMATICS-JT 


SELHCT: iseore—Gosciel Preducts end Factoring Assigament I-TI-25 


Tamers axj Farnose 


Zetsrame: AEGERP? IN EASY STEPS with Modern Inits—Edain I. Stein; Princeton, 
New dersey: D. Wem Nostrand Campany, Ince: 1941. 
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issi=mers: 1, Work <=) the problems on pese IAL. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL ee eee 
VOCATIONAL EDUCATION DIVISION ei soneie OIRnA 
TRADE AND INDUSTRIAL SERVICE TERRE Sia 


ELECTRICIANS VOCATIONAL SCHOOL 
INDUSTRIAL TECHNICAL MATHEMATICS-IT 


SUBJECT: Algebra-~-Fractions Assignment M-IE-26 


Renarks and Purpose 


Reference: ALGEBRA IN EASY STEPS with Modern Units--Edwin I. Stein; Princeton, 
New Jersey: D. Van Nostrand Company, Inc.: 1961. 


Assignment: 1. Read and study the Introduction To Unit Nine on page 145 in the 
reference. 


2. Work problems 1 through 7 on pége 145. 
3. Read and study Reduction of Fractions on page 146. 
4. Work the first 15 problems in the Diagnostic Test on page 147. 


5. Work the first 10 problems in the Related Practice Examples on 
page 147. 


6. Read and study Multiplication of Fractions on page 148. 
7. Work the problems in the Diagnostic Test on page 149. 
8. Read and study Division of Fractions on page 150. 
9. Work the problems in the Diagnostic Test on page 151. 
10. Work the problems in SET 1 on page 151. 
TECHNICAL TERMS SAFETY 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


we Peace ae 


ELECTRICIANS VOCATIONAL SCHOOL 
INDUSTRIAL TECHNICAL MATHEMATICS-II 


SUBJECT: Algebra-~Fractions Assignment M-II~27 


Remarks and Purpose 


a 


References: ALGEBRA IN BASY STEPS with Modern Units--Edwin I. Stein; Princeton, 
New Jersey: D. Van Nostrand Company, Inc.: 1961. 


Assignment: 1. Read and study Addition and Subtract ion--Like Denominators on 
page 152 in the reference. 


2. Work the problems in the Diagnostic Test A on page 153. 
3. Wor:. the problems in the Diagnostic Test B on page 154. 
4. Work the problems in Related Practice Examples on pages 155 and 156. 


5. Read and study Addition and Subtraction~-Monomial Denominators 
on pages 156 and 157. 


6. Work the problems in SET 1, 2, 3, and 4 on page 157. 


7 Work the problems in the Diagnostic Test on page 158. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL. MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ELECTRICIANS VOCATIONAL SCHOOL 


INDUSTRIAL TECHNICAL MATHEMATICS-IT 


SUBJECT: Applied Algebra Assignment M-II-27a 


Remarks and Purpose 


Reference: MATHEMATICS FOR ELECTRICIANS—-Martin H. Kuehn; Lork, Pennsylvania: 
cet Press Company, McGraw-Hill Book Company, Inc.; Third Ecition: 
58. 
Assignment: 1. Work the problems 9 through 25 on page 53 in the reference. 
2. Work the problems 5 through 12 on page 54. 
3. Work the problems 5 through 9 on page 59. 


4. Work the problems 51 through 57 on page 67. 
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asic Mathematics for Electronics, 


Electronics Vocational School, Bloomington, Ind. 

Indiana State Dept. of Public Instruction, Indianapolis. 
Indiana State Univ., Terre Haute, Instr, Materials Lab. 
Pub Date - 63 

MF AVAILABLE IN VT-ERIC SET 109p. ’ 


TEACHING GUIDES, *CURRICULUM GUIDES, STUDY GUIDES, *TRADE AND 
INDUSTRIAL EDUCATION, *ELECTRONIC TECHNICIANS, *MATHEMATICS, 
*ELECTRONICS, HIGH SCHOOLS, TESTS, INDIVIDUAL INSTRUCTION, 


This course for use in electronic technician programs was designed 
to develop skill and knowledge in the use of fundamental 
mathematical skills for the solving of basic electronic problems, 
This revised teaching guide was prepared by an individual author 
after teaching the course and using the material for 2 years, It 
was developed on the concept and philosophy of using individual 
assignment sheets to allow each student to progress at his own rate 
and to enable the teacher to devote most of his time to individual 
instruction, Each of the 36 2-hour lessons has a teaching outline 
and a student assignment sheet. The outlines provide the textbook 
reference, discussion topics, the current homework assignment, and 
the advanced assignment. The assignment sheets contain the textbook 
reference, an introduction, new terms, the assignment, and the 
advanced assignment. Sample assignment subjects are Simple 
Electrical Circuits-Working with Formulas, Electrical Measurement, 
Graphs-Simultaneous Linear Equation, and Electrical Power. This book 
is designed for teacher use only. The student is to use the 
assignment sheets in loose unbound form, After he completes an 
assignment sheet, he returns it to the teacher and secures the next 
sheet, Tests are included periodically to identify the mathematical 
ability of the student, This document is available for $1.50 from 
Division of Industrial Education, Indiana State University, Terre 
Haute, Indiana 47809. (HC) 
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OFFICE OF EDUCATION 


THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSOM OR ORGANIZATION ORIGIMATING FT. POINTS OF VIEW OR OPINIONS 
STATED OO WOT MECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 


' BASIC MATHEMATICS 
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ELECTRONICS « 
(Revised - Sumer 1963) 
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Trade~Industrial-Technical Education Branch 
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Trade and Industrial Education 
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MEMORANDUH 


TO: The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 
980 Kinnear raga 
Cc b Oh 212 
ene rae: te Vocational Instructional 
FROM: (Person) Thomas E. Eachus (Agency) Materials Laboratory 


(Address) Division of Industrial Education. Indiana State University, Terre Haute 
DATE: August 5, 1967 


RE: (Author, Title, Publisher, Date} Basic Mathematics for Electronics - 
1963 


Supplementary Information on Instructional Material 


Provide information below which is not included in the publication. Mark N/A in 
each blank for which information is not available or not applicable. Mark P 
when information is included in the publication. See reverse side for further 
instructions. - 


(1) Source of Available Copies: 
Agency___ Vocational Instructional Materials Laboratory oa 
Address WUivision of Industrial Kaucation, Indiana State: University, lerre e 
Limitation on Available Copies none Price/Unit pi.80 
prices 


(quantity 


(2) Means Used to Develop Material: 
Development Group P 
level of Group P 
Method of Design, Testing, and Trial P 


(3) Utilization of Material: 


Appropriate School Setting 

Type of Program Noonan 
Cecupational Focus Pp 
Geographic Adaptability N7A 

Uses of Material 


Users of Material > FS 


I 


(4) Requirements for Using Material: 
Teacher Competency 


P 
Student Selection Criteria N7A 


Time Allotment p = 


Supplemental Media ~- 


Necessary 
Desirable —} (Check Which) 


Describe 


Source (agency 
(address 
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DIRECTIONS TO THE INSTRUCTOR 


This course was developed around the concept and philosophy of using individual 
assigrmment sheets. If these sheets are used correctly, each student will be allowed 
to progress at his own rate. The abilities of all will be developed to their fullest 
extent. 

The instructor only; should use this book. The loose individual assigment 
sheets are used by the students. The following method of operation has proven satis~ 


factory: 
Each student should have two folders in the files; one for the "completed" work, 
the other for the "incomplete" work. The assignment sheets should be filed in 


ne TERE TM RIT IS iy 


consecutive order in another drawer. The instructor should lay out the student folders 
before class time. This prevents congestion and a bottleneck around the file cabinet 
at the beginning and ending of class. When the student completes an assignment sheet, 
he turns this into the instructor, then secures the next sheet. 
fests are included periodically, These may be used to identify the mathe- 
matical ability of each student. ‘This makes it possible to start the students at 
the proper level in the course. The tests may also be used in the traditional manrer. 
If the course is used as it should be, the instructor will be freed of many 
reutine activities and will be able to devote his time almost entirely to individual . 
instruction, 


It mst be kept in mind that the assignment sheets are only a teaching aid or 


device. Therefore, instruction is still necessary. 
fn accurate record of each student's progress should be kept by the instructor. 
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PREFACE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 


Basic Electronic Mathematics is designed to develop skill and knowledge in the 
use of fundamental mathematical skills for the solving of basic electronic problens. 
The course is composed of 36 class meetings of two hours each, A great deal of time 
will be spent on practice ard drill, There will be such a large amount of electronic 
theory that the student must use in more advanced courses that the math skills must 
be his own. by the time he reaches that level, Self-discipline will be the key to 
saceess in reaching the develoment of these necessary skills, thereby furthering 
the students! knowledge in the field of electronics, 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION wie acral car are MATERIALS LADORATORY 


VOCATIONAL EDUCATION DIVISION % 4NDIANA STATE COLLSt= 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


FUNDAMENTALS OF ELECTRONICS BaSiC ELECTRONIC MATHEMATICS 


Lesson 1 
Introduction to Electronics 


Reference: 


i, Singer, Bertrand B,; Basic Mathematics for Electricity, Radio ani Television, 


McGraw-Hill Book Company, 


I. Discussion Topics: 


A, 


B. 


D. 


E. 


F 


G, 


An elenent is the fundamental material whose properides are definahie by 
chenistry and are not divisible by chemistry or ordinary methods, 
Examples copper, lead, gold, etc. 


The atom is the smallest portion of an element that still has ail of the 
properties of the element. 


1, All matter is electrical in nature, 
2, The atom can be broken, but the pieces have none of the elemental properties, 
3. Parts of the atom: protons, electronss and neutrons 


Strueture of the atom 


1, The mucleus contains the protons (+) and neutrons (neither charge), 


2, The number of planetary electrons in the orbit is equal to the mmber 
of protons in the mecleus, Tllustration H & He, 


Free electrons 


1, Electrons that are in the orbit farthest from the meleus are loosely 
bound, and are called free electrons. 


2. Demonstrate static electricity. 

Electron flow 

1, A flow of electrons occurs to do wrk, Use analogy of water ani sami blast. 
Voltage or pressure 


1, Waterhead analogy: Water produced .431 Ibs. of pressure per foot of head, 


2, Electromotive potential of metals: carbon and sine (1.5 volts); lead anil 
sulphur (2,1 volts); nickel and iron (1,2 volts) 


Coulomb, quantity of electricity 6,28 x 10’ electrons 


- 


Current 
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TEACHERS OUTLINE 
FOCATIOMEL ELECTROWEC TECHNICIAN TRAINING 


FID SENTAES OF ELEC TROWECS BaSic ELECTRONIC MATHEMATICS 


TT, 


a, 
av. 


Eessan 3 (Con't. ) 
Introduction to Riectrormics 


i, Usefal work cen be done with mtion of electrons. The speed of flow is 


ehmst eauzl te the speed ef Hight. (Motion of electrons by interchange 
af free clectroms} (Hse analogy of billard balls. ) 


2, Gerrent fiow <s en2iogsous to weter flow 
3. Garrent flew of ons amere es defined in coularbs 


TK Eesistence 

3, Gominctors ani mom comiucters, the differences in mobility and quality of 
free eicctrons 

2, Symbol for chms, the origin of olm, George Simon Om, 1787-1854 

3. Intermtiionsl Stemiaxis 2 columm of He of uiform eross section is 106.3 
em, lome ami 14,45 grams in weisht, 

he ‘hem 2 voltece of 1 wot causes 2 current fllow of 1 exp, the circuit con- 
tains I chm of resistance. 

5. The resistarce of 1,000 ft. of me. 10 copper wire is 1 om, 

6 Devriees thet mke use of resistance 


Se Mecseromerts ami circuits, demonstretion amt lecture 


i 


Rrriment required: DC woltmeter @ to 10 wolts Weston 91 or equivalent} 
6 wokt 1 amp source (b2atéery or equivalent); DC ameter (1 to 3 auns); 
resister (6 ols, 10 watts} 


2 Fiecirs the ameter im the cirenit 
3. Fil=acime the voltmeter im the cirenit; the source or the load point 
Z& WYeserinéiom of eaquimmemt: ofmmeters; electrical cirevit; open circuit 
5. Fuses 

&. Purposes of fuse emi construction of fuse 


ce Helsred fuses for moter starting purposes 
& Syubolss brine te sitemtion of pupils (page 10 of Singer) 
Biseusstem of Frerieus sssisnument 
Fomewark {current} Ascierment: Read chapter I, pages 1-12 in reference 1, 


’gvemeed &ssigumemt: Read peces 13-17 to Multiplication of Fractions, Work the 
Trotlens om peges 15, 15 end I7 in réfereme I, 
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{NUIANA GCEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 


Lesson 1 (Con't. ) 
Introduction to Electzonics 


1, Useful work can be done with motion of electrons. The speed of flow is 
almost equal to the speed of light. (Motion of electrons by interchange 
of free electrons) (Use analogy of billard balls, ) 

2. Current flow as analogous to water flow 

3. Current flow of one ampere as defined in coulombs 

I, Resistance 

i. Gonductors and non conductors, the differences in mobility and quality of 
free electrons 

2. Symbol for ohms, the origin of chm, George Simon Otm, 1787-1854 

3. International Standard; a column of He of wiform cross section is 106.3 
cm. long and 14.45 grams in weight, 

&. When a voltage of 1 volt causes a current flow of 1 amp, the circuit con- 
tains 1 ohm of resistance. 

5. The resistance of 1,000 ft. of no. 10 copper wire is 1 ol, 

6 Devices that make use of resistance 


3d. Measurements and circuits, demonstration and lecture 


1. 


6. 


Equipment required: DC voltmeter (1 to 10 volts Weston 901 or equivalent) 
& volt 1 amp source (battery or equivazent); DC ameter (1 to 3 amps); 
resistor (6 ohms, 10 watts) 


Placing the ammeter in the circuit 

Placing the voltmeter in the circuits; the source or the load point 
Description of equipment: ohmeter; electrical circuit; open circuit 
Fuses 


a. Parpose of fuse and construction of fuse 
b, Short circuit conditions 
¢, Delayed fuses for motor starting purposes 


Symbols; bring to attention of pupils (page 10 of Singer) 


Tt. Discussion of Previous Assignment 
TIT, Homework (current) Assignment: Read chapter 1, pages 1-12 in reference 1, 


IV. Adwanced Assignment: Read pages 135-17 to Multiplication of Fractions. Work the 
problems on pages 13, 15 and 17 in réference 1, 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 


Lesson 1 
Introduction to Electronics 


Reference: 
Le oe ein aii el 


1. Singer, Bertrand, B,, Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company. 


Introduction: 


In this lesson we will introduce some basic electrical quantities, The purpose 
of introducing these new terms at this point is so that we may use electrical 
problems in the further study of mathematics, 


New Terms: 


1, Element 

2. Atom 

3, Electrons 
L. Voltage 

5 » Current 

6 Resistance 
7. Series 

8 Parallel 


Assignment: Use reference listed above, 


1. Write definitions in your own words for the above terms. 
2. Read chapter 1, pages 1-12, 


Advanced Assignment: Work as much of this assignment as you can before the next meeting, ; 


1. Read chapter 2, pages 13-17 to Multiplication of Fractions. 
2. Work the problems on pages 13, 15 and 17. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL. MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 2 


Simple Electrical Circuits—Application of Fractions 


Reference: 


1, Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book “ompany. 


I. Discussion Topics: 
A, Parts of fractions 


1. Numerator (6 svinculun 
Denominator 27 

2. The fraction denotes division, The denominator denotes how many equal 
parts the whole has been divided into (or the denomination of the parts), 
The numerator denotes how many parts of the given denomination are being 
considered, This is the real meaning of the fraction, 
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B. Reducing fractions 


1, Rule--Divide the numerator and denominator by the same number until di- 
vision is no longer possible. A fraction is reducible as long as both 
numerator and denominator can each be divided by the same number with 
quotients resulting in integers. 


C. Proper and irproper fractions 


1, A fraction is defined as improper when the numerator is larger than the 
denominator. A fraction is proper when the inverse is true, 


D. Mixed number 

1, A mixed number is a number composed of an integer and a proper fraction. 
E, Changing mixed mmbers to improper fractions 

1. Rule and explanation of rule 
F, Changing improper fractions to mixed numbers 

_l. Rule and explanation of rule 
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II. Discussion of Previous Assignment 
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IIT, Homework (current) Assignment: Read chapter 2, pages 13-17 to Multiplication of 
Fractions. Work the problems on pages 13, 15 and 17 in reference 1, 


IV. Advanced Assignment: Read pages 17-20 to Ohm's Law, Work the problems on pages 
17; 18 and 19 in reference 1, 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 


Lesson 2 
Simple Electrical Circuits-——Appli.cation of Fraetions 


Reference: 


1. Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Televisicen, 
McGraw-Hill. Book Company, 


Introduction: 


Lesson 2 is working with parts of numbers, fractions. The student should try to 
have a knowledge of relative size of two different fractions. Being able to change 
from a proper fraction to an improper fraction is a skili often found useful in 


electronics. 
7 New Terms: 
1, Fraction 
° 2. Denominator 
3 3. Numerator 
4, Vineulun 
5. Proper 
6, Improper 


7. Mixed number 


Assignment: Use referente listed above, 
le Write definitions for the above terms. 
2. Read chapter 2, pages 13-17 te Multiplication of Fractions. 


3. Work the problems on pages 13, 15 ani 17. 


Advanced Assignment: Work as much of this asSignment as you ean before the next meeting. 
1. Read pages 17-20 to Ohm's Law, 


2. Work the problems on pages 17; 18 and 19, 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL eee LABORATORY 


Wecoe te wcasmnt sce po tac 
TEACHERS OUTLINE | 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNVAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS ! 
Lesson 3 


Simple Electrical Circuits--Application of Fractions 


References r 


Bs Fe i. Singer, Bertrand B.» Basic Mathematics for Electricity, Radio and Television, 
Bis McGraw-Hill Book Company, 


2. Hart, Walter W.» Workbook for First Course in Aigebra, D. CG. Heath and Companys 
Boston. 


I. Discussion Topics: 
A, Like denominator 


‘4 1, Rule--When two fractions having a common denominator are to be added, 
- add the numerator and affix the common denominator. 


Be Unlike denominators 
1. Rule—When two or more fractions having unlike denominators are to be 
added, change all of the fractions to fractions having a common denomina- 
tor. Then, add the numerators and affix the common denominator. 
C. The common denominator 


1. Ruie-~The common denominator can be found by multiplying all of the 
denominators. This is seldom the least common denominator. 


D. Changing the fractions to the least common denominator 


pi ea 


1, Rule--Chocse a value to be the least common denominator, Divide the 
denominator of the fraction to be changed, into this chosen denominator, : 
then multiply the numerator of this fraction by the quotient just obtained, 
This is the mmerator of the new fractions. Affix the chosen common denomina-' 


tor, 
Exant’.e: 3/4 + 3/6 + 2/3 Least common denominator is 12, 


(3) (3/4) = 9/12 


a (2) (3/6) = 6/12 
a. (4) (2/3) = 8/12 
9/12 + 6/12 + 8/12 = 23/12 or 1 11/12 or 


9+6+8 1628 = a3/r2 or 1 11/12 


obs 
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THACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
PUNDAMENTALS OF ELECTRONICS BASIC ZLECTRONIC MATHEMATICS 


Lesgorn 2 {(Gon't, } 
ies 


Simple Elect orical Gireus. _ Garcuiis——Applic e2c1on of Fractions 


E. Addition of mixed numbsrs 


1. Rule--Change to improper fractions having @ common denominator and proseed 
ag in the addition of fractions, 


F. Multiplication of fractions 


1. Rule--Place the product of the numerators over the product of the denemina- 
tors and reduce to the lowest terms, 


2. Gancellation with the problem 
BRAmPIC? Blo x 3/h = 6/ 
Cancellation is cere to lowest terms before completion of the problem. 
G Division by 2 fraction 


1. Rule-—-To divide a mmber or fraction by another fraction, invert the divisor 


Examples 
1/2/5 = 5/1 x 2/1 = 10 
3/2 + 3/8 = we x 7, aif 


If. Discussion of Previous Assigrment 


III. Homework (current) Assignment: Read pages 17~20 to Oim's Law. Work the problems 
on pages 17, 18 and 19 in reference 1, 


IV. Optional Assignment: This assignment should be given only if the student or students 
need additional practice, 


Test 3, test 6 and test 7 of workbook in reference 2, 


-Y, Advanced Assignment: Read pages 24-27 to Changing Formulas inte Rules. Work the 
problems on pages 2h. and 27 in reference 1, 
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ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 


Lesson 3 
Simple Electrical Circuits-——Application of Fractions 


3, Singer, Bertrand B.,; Basic Mathematics for Electricity, Radio and Television, 
MeGraw-Hill Book Company. 


Tatroduction: 
Iesson 3 is to develop skill in the combined operations with fractions, Special 


care sheuld be taken with the addition of fractions as this is used in the study 
of parallel electrical circuits. 


= 


ew Terms: 


1, Common denominator 
2. Lowest common denominator 
Assignment: Use reference listed above, 
1, Write uefinitions for the above terms, 
2. Read pages 17-20 to Ohm's Law. 
3. Work the problems on pages 17, 18 and 19, 


Advanced Assignment: Work as much of this assignment as you can before the next meeting, 
1, Read pages 24-27 to Changing Formas into Rules, 
2. Work the problems on pages 24 and 27, 
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References: 
i, Singer, Bertrand °., Basic Mathematics for Blectricity, Radio and Television, 
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I, Discussion Topics: 


A, 


G. 


D. 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRATHING 


Lesson & 
Simple Electrical Circuits—Working with Formulas 


MeGraw-Hill Book Company. 


Hart, Walter W., Workbock for First Course in Algebra, DP, C. Heath and Com- 
pany, Boston. 


The general umaber 


1. Definition--a general mmber is a letter or symbol substitute for a real 
mumber whose walue is either known or unknown, 


2, The use of the general mmber 

a. Formas — compact way of expression 

bo Endless derivations possible by assigment of general mmbers 
Algebraic expressions 


i. Definition—an expression that uses signs and/or symbols to express 2 
mathematical relationship, 


3 
3 
i 
; 
: 
; 
i 
: 
F 


a, Numerical algebraic expression ~ signs and mmbers only 
Example: 8{6 + 2) 


b. Literal aleebraic expression ~ signs and letters only 
Example: I(R + ¥) 
Factor definition 


1, When two or more are miltiplied together, any indivdual mmber, or the 
product of any combination of the number is a factor of the whole of the 
product, ; 

Example: 2 ayz can be factored as: (a) (2yz)}, (2a) (yz), 2(ayz) ete, 


Go-efficients 


PIL ret CREE Er rier Aon at 


1, Any single factor of an expression is alse the co-efficient as related 
to the rest of the parts; thus, in the above expression, 2 is the co-efficicont 
of {ayz); a is the co-efficient of 2yz; etc. 


* | 
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ee TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 4 (Con*t, ) 


Simple Electrical Circuits--Working with Formulas 


2. Qne (1) is an understood co-efficient. This will later prove useful to 
knoWe 


E Sign of operation 
le +5 ~» 2 and x still prevail, 


2. Multiplication is indicated by (+) between symbols or by placing letters 
adjacent to each other, 


3. Division is indicated by vinculum (-). $ 
} S Ti. Discussion of Previous Assignment 


Itt, Homework (current) Assigmment: Read pages 24-27 to Changing Formulas into Rules, 
Work the problems on pages 24 and 27 in reference 1, 


IV. Optional Assigment: This assignment should be given only if the student or 
students need additional practice. 
Test 8 of workbook in reference 2. 


¥. Advanced Assignment: Read pages 27-30 to Job 2.6. Work the problems on page 30 
in reference 1, 
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ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 


Lesson & 
Simple Electrical Circuits—Working with Formulas 


Reference: 


1. Singer, Bertrand B.,; Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company. 


Introduction: 


This is the first lesson where we are concerned with algebraic terms. This will 
be done using electrical formulas, 


New Terms : 
1. General numbers 
2, Algebraic numbers 
3, Arithmetic numbers 
4. Term 
5. Factor 
6, Co~efficient 
7. Sign of operation 
Assignment: Use reference listed above, 
1. Write definitions for the above terms, 
2. Read pages 24-27 to Changing Formulas into Rules. 


3, Work the problems on pages 24 and 27, 


1, Read pages 27-30 to dob 2,6, 


2. Work the problems on page 30. 


-ll- 


Advanced Assignment: Work as much of this assignment as you can before the next meeting. 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRADING 
FUYDAMENTALS OF ELECTRONICS Ss BASIC ELECTRONIC MATHMZTICS 
Lesson 5 
Simple Electrical Circuits—Working with Formias 


Refer. neces: 


1, Singer, Bertrand B., Basic Mathematics for Electricity, Ratio and Television, 
McGraw-Hill. Book Company, 


2. Hart, Walter W., Workbook for First Course in Algebra, DB, C, Heath end Camanys 
Boston, 


tind a merece ta eee Male dc ae 


I. Dise ssion Topics | 
& % juations-—-definitions 


i General—jn equation is a mathematical statement that one mmber or one 
quantity is equal te another mmmber or another quantity. 


Be As: operation that is performed on one side of an equation must be performed on 
tke other side or the equality will no longer exist, 


C. Amathematical rule can be put into a forma, or vieo-rversa, 


Example: Rule—The area of a rectangle is equal to its length times its 
width, Forma or equation A= (%) GH) Show the converse, 
formula to rule, 


D. Axioms 


1, Addition: Equals added to equals are equal, 
Example: 3+4=7 
(344)+8=74+8 
15 = 15 j 
2, Subtraction: Equals subtracted from equais are eanai, 

Example: 83 -2= 8&1 

(83 +2) +8=81-8 
12 =. 


3. Multiplication: Equals mltiplied by equals are equal, 4 


i. Division: Equals divided by equals are equal, 


Examples 622=3 
(6+£2)23=3+3 
L=l i 
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Lesson 5 (Can't. } 
Simple hiectrtcek Gircaits—orking with FPormmlas 


5. Giher =xioms will be studied Ieter. 
& Salietion of the ukmow: 


Generci procedure. Ex=emic: E=IR find BR 
B is desired mt I, so apply em axiom that will remove I such as 6x4=x 
ehore, 


Riwide hoth sides by L &B_k _E 
tt 


EE, Biseession of Previews &ssigment 


Tat, Samewerx (current) fssigmmemt: Head peges 27-30 to Job 2,6. Work the problens 
an pege 30 im reference 1, 


Ty. Optiors! issigment: This essigment should be given only if the stadent or 
stefents meed akiitione! prestics, 


fests 22, 23, 2 ami 2 om both sides. Practice workbook in reference 2, 


¥ dG@vanced Assismemi: Heed paces 20-24 and 30-37 to Job 2,8 Work the probless 
om pages 23, Zig 35, 36 ami 37 im reference 1, 
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ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FURDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 5 
Simple Electrical Circuits—working with Formulas 
Reference: 


1, Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company. 


Introduction: 
Lesson 5 concerns the use of developing and solving equations. Many tames during 
the study of electronics the student mst develop and solve his own equation. 
Sometimes it is easier to use several small equations to solve a process and some- 
times it is easier to use one large equation. Processes which occur over and over 
again can best be described by a general equation, Substitution of arithmetic num 
bers in an algebraic equation changes a general description to a specific case, 


5. Given 


Assigment: Use reference listed above. 
1, Write definitions for the above terms. 
2, Read pages 27-30 to Job 2.6, 
3, Work the problems on page 30. 


Advanced Assigmment: Work as much of this assignment as you can before the next meeting. 
1, Read pages 20-24 and 30-37 to Job 2,8, 
2, Work the problems on pages 235 2h, 355 36 and 37, 


ah 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 6 
Simple Electrical Circvits—-Ohms_ Law 


References +: 


1, Singer; Bertrand B,, Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company. 


2, Hart, Walter W.» Workbook for First Conrse in Algebra. D. C. Heath and Gompany, 
Bostone 
I. Diseussion Topics: 


A, Ohms Law as stated by George Simon Ohm, Voltage drop is directly proportional 
to the product of the current and resistance, EZ = IR 


1. Draw a simple labeled sketch on blackboard. Stress E = potential analogous 
to waterhead, energy of suspended weight, etc, Stress I flow analogous to 
water flow, falling weight, etc, Stress R resistance analogous to friction 

B., Resistance, in terms of voltage and current, 
1, Develop formla R = E; from E = IR 
I 
AVlow students to do so at their desks. Stress the axiom applied. 


2. Allow students to apply the converse, transforming R = é to E= IR 
stress axiom involved. 


CG Current, in terms of voltage and current, 
1. Develop formula I=E from E= IR. Allow students to participate as in Bl & 2, 
2, Develop formula I “8 from R=E (Be2) Stress procedure and axioms, , 
3. Ask students what as of wae results when R = 0. 


D, Show 3 diagrams of simple series circuitss one resistor, one voltage source, 
one ammeter, one source voltmeter, an one load volimeter, 
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VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 


Lesson 6 (Con't, ) 
Simple Electrical Circuits--Olm's Law 


First, Second, 

R=8ohms I= 2 amps E = 12 volts R = 3 ohms 

E = ? (16 volts) Vp = ? (16 volts) I=? (4 amps) Vp = ? (12 volts) 
Third, 


E= 24 volts I= & amps 
R=? (3 ohms) Vp = ? (24 volts) 


1. Stress (without allusion to Kirchoff's Law) that the voltage must be 
"sed up", 


E, Demonstrate procedure of solution of problem by blackboard demonstration of 
the following steps: 


1, Read carefully 
.  § 2. Diagram, if possible 
Q ; 3. Insert knowns of diagram 
wae 4. Write formila 
5, Substitute know and wilmown in formula 
6, Solve 
7. Table answers by units 


II. Discussion of Previous Assignment 


III, Homework (current) Assignment: Read pages 20-24 and 30-37 tb Job 2,8 Work the 
ou. problems on pages 23, 2h; 35, 36 and 37 in reference 1, 


; —_ IV. Optional Assignment: This assignment should be given only if the student or students 


° a need additional practice, 


Tests 24, 25, back of 25, 26 and 27 of workbook in reference 2, 


Vy. Advanced Assignment: Read pages 37-45 to Multiplication of Decimals. Work the 
problems on pages 30, 39,-44 and 45 in reference 1, 
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ASSIGNMENT SHEE? 
y VOCATIONAL ELECTRONIC TSCHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIG ELECTRONIC MATHEMATICS 


Lesson 6 
Simple Electrical Circuits--Ohm's Law 


Reference: 


i, Singer, Bertrand B., Basic Mathematics for Electricity: Radio and Television, 
McGraw-Hill Book Company. 


Introduction: 


Ohm's Law is an electrical equation describing the relationship between pressure, 
opposition, and electron flow, The student shovld learn this equation ari how to 
adapt it to his particular situation. 


New Terms: 
. 4 i, Volts 
pS 2. Ons 
3,  Amperes 
L, Ohm's Law 


5, Kirchoff's Law 
Assigment: Use reference listed above. 
1. Write definitions for the above terms. 
2. Read pages 20-24 and 30-37 to Job 2.8, 
3, Work the problems on pages 23, 2h, 35, 36 and 37, 
Advanced Assignment: Work as much of this assignment as you can before the next meeting. 
1. Read pages 37-45 to Multiplication of Decimals. 
2. Work the problems on pages 30, 39, Ah and £5, 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICTAN TRAINING 


FUNDAMENTALS OF ELECTRONICS BASIC BLBCTRONIC MATHEMATICS 
Lesgon 7 
Simple Electrical Cirsuits--Application of Decimals 


Reference: 


1, Singer, Bertrand B., Basic Mathematics for 
MeGraweHili Book Company. 


Electricity, § 


ai~ and Television, 


3 

a 

3 

5 

Z 

| 

— @ Diseussion Topics: i 
= § 
E— 4, Becimal fraction definition. i 
= A decimal fraction is a number to the right of the decimal point: the 3 
a denominator not shown, but understcod by the number of places to the ; 
ae right of the point. ; 
= 3 
ae 1. Examples: 2 = 2/10 = two tenths i 
a -22 = 22/100 = twenty-tvo hundredths i 
ae 2222 = 2227/1000 = two hundred twenty-two thousandths 1 
BT er ,2 .20 .200 .2000 ete, i 
a | 
wag: B, Changing a common fraction to a decimal fraction j 
Ee Rule~-Always divide the numerator by the denominator. ; 
= 1, Example: 1/8 = $/1.00 
aos 
ay G. Division of one decimal by another. } 
= i. The rule of the carrot 3 
= The diviger and the dividend are multiplied by 10 or multipliers of ten 
=a without disturbing the value of the quotient, ; 
Ene i 
a D, Multiplication of-one decimal with another. 2 
pose 1, Ruie—Gomplete the multiplication until the product is obtained. In the i 
am product point off from right to left the same number of decimal places as i 
= the combined mmber of places in the multiplicand and the multiplier, 
= Example: 483 x .106 £483 3 places ; 
ame 2106 + 3 nlaces : 
a 2898 places ; 
-~ 483 3 
: ; 
4 Add number ef zeros necessary when no integer is present, thus, i 
3 (.483) (. 106) = ,051198 ‘ 
a ; ; 
KE, Addition. Rule~-Keep the decimal point in line in both the suwmmates and the 
E : Sim, Z 
E 7 ~18= | 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TRCHNICIAN TRAINING 


FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 


Lesson 7 (Con't. ) 


Simple Electrical Circuits—-Application of Decimais 


F, Degree of accuracy 


G, Subtraction. Rule--Keep the decimal point in the minuend, suebtrahends and 
digference in Line. 


Discussion ef Frevious Assignment 


Homework (evurrent) Assignment: Read pages 37~45 to Multiplication of Decimals. 
Work the problens on pages 30- 39, 44 and £5 in reference 1, 


Advaneed Assignment: Read pages 45~52, Work the problems on pages 46, 48, 49, 
51 and 52 in reference 1, 
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oe ASSIGNMENT SHEET 

a VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 

ae FUNDAMENTALS OF ELRCTRONICS BASIC ELECTRONIC MATHEMATICS 

mae Lesson 7 

a Simple Electrical Circuits-—-Application of Decimals 

: Reference: 

a 1. Singer, Bertrand B,, Basic Mathematics for Electricity, Radio and Television, 

Be McGraw-Hill Book Company. 

= Introduction: 


Many times in using mumbers it is more convenient to use decimals instead of 


frastions. A fraction is an exact number where decimals usually describe a 
E rounding off. 

New Terms: 

A 1, Decimal 

a 2. Significant places 


oe 3, Three place accuracy 
ie 4. Rounding eff 


a Assignment: Use reference listed above. 

a 1. Write definitions for the above terms, 

2 2, Read pages 27-45 to Multiplication of Decimals. 

: 3 3. Work the problems on pages 30, 39, 44 and 45, 

: : Arivanced Assignment: Work as much of this assignment as you can before the next meeting. 
2 1, Read pages 45-52, 

= : 2. Work the problems on pages 46, 48, 49, 51 and 52, 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


FORDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 8 | 
Simple Electrical Circuits—Further Study in Decimals 
Reference: 


i. Singer, Bertrand 8, Basic Mathematics for Biectricity, Radio _ and Television, 
McGraw-Hill Book Cagpany, 


: I. Diseussion Topics: 
&, Multiplication of decimals 
1, Benonstration and practice 
@, Proper placement of decimal point 
B. Division of decimals 
1, Semoustretion ani practice 
z a, Dividing a whole meber by 2 decimal or by 2 whole mmber 
: (exemple 2-39} 
b. Dividing a deciaal by another decimal smaller than 1/10 
(examples 2-40 ani 2-41) 


ce. Dividing a very small decimal such as .00004 by amther decimal 
(example 2-42) 


A 


Discussien of Previous Assismment 


III, Homework (current) Assiguaent: Read peges 45-52. Work the vreblems on pages 
46, 48, 49, 51 and 52 in reference 1. 


I¥. Advanced Assignment: Head pages 308-310 te Graphs, Work the preblems on pages 
308 and 309 in reference 1, 
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ASSIGMENT SHEET 
:° VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 8 


Simple Electrical Circuits—Further Study in Decimals 


References 


i, Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
HeGraw-Hill Book Company. 


Introduction: 
Decimals are multiplied in exactly the same way that ordinary numbers are ml- 
tiplied, However, in addition to the normal miltiplication, the decimal point 
must be correctly set in the answer. 

Assigment: Use reference listed above, 
1, Bead pages 45-52, 
2, Work the problems on peges 46, 48, 49, 51 and 52, 


Adwanced Assigment: ‘Work as much of this assignment as you can before the next meeting, ’ 
1, Read pages 308-330 to Graphs, 
2, Werk the reoblems on pages 308 and 309, 
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FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
4 Lesson 9 
a Addition and Subtraction of Signed Numbers 


References: 


1, Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company, 


2, Hart, Walter W., Workbook for First Course in Algebra. D, C. Heath and Companys 
Boston. 


I, Addition 
A, The negative number. 
1, The negative number mathematically defined, 


Subtraction 6-<+1=5 
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2. The negative number as a reference point. 
Example: 10,1,2.1. The auto ameter 
10,1.2.2. Temperature 
10.1.2,3. Opposite directions from a given point 
B. Graphical illustration of algebraic addition, three cases 


1. Case 1, Two negative numbers 


aa - | Start from zero and go left for ~3, add 4 more places 
ae. for ~, and you come to -7, 
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2. Case 2, Adding two positive mmbers 


3. Case 3, Adding a positive mmber to a negative mmber 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Lesson 9 (Con'*t, ) 
Addition and Subtraction of Signed Numbers 


3. Incate 4 on the right of zero. Proceed to mrk off 3 mre places 
to the right of this point. Answer is 7, 


pt tits G 
$76542721)12345678 
~ + 


Add -3 
7 Locate -3 on graph, Proceed 7 steps to the right im direction 
oi going positive, Answer is 4, 
Rule--Case 1 and 2; numbers having like signs, Find the aritimetical som of 
the absolute mmber value and affix the common sis, 
Examples 4743=7 and 4 4+ -7 = ~-11 
Rule--Case 3, numbers having unlike signs, Find the mumerical difference of 
the absolute number value and afi <x the sign of the greater mmber. 
Examples 4 +8=4 and -184+7=-11 
Addition of mmbers having like terms 
1, Rule—Add the numerical value algebraical?y and affix the comm tem, 
a, Example: $5 + $3 :: $8 
5 eggs + 8 eges = 13 eggs (=baker's doz.) 


But, 5 apples + 2 pears = 5 applies + 2 pears 
unless ti.2> form is changed and a new mane applied, 


Thus, 5a + 8 =1'a but, 4x + Qy = 4x + 27 
Summarizing--Ony like terms can te added by summing the mumeric2] co-efficients.. 
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4, Saress te toe of the creph method. The staient is finding a difference, 
Pale—Chenge the sign of the subtrahend ani aid algebraically, 
& Becr gemere!] cases, work ezemmles of each on the board, 
1, Pesitive fram = positive. 
2. Bezsziive from = positive 
3 Megetive from = negative 
& Fositive from a megctive 
G Eeve tre staferts mike up severel problems end wrk as 2 group, 


Beeewerk (corrent) Assisomem—E: Head pares 308-310. Work the problems on pages 
09 emi FIO by sabtrectiom im reference 2. 


Ortiomal Sssigment: This assignment should be given only if the student or 
simiexts weed amittjion=2 practice, 


Work the test om peces 3, 32, 33 and 34 om both sides in reference 2, 


Sadwaneed IssienmerS: Head peces 156-162 te Job 7.8 Work the problems on pages 
158, 16, 161 and 162 im reference }, 


a 
3 
z 
3 
3 
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Lesson 9 
fddition of Sign Numbers 


Reference: 


1. Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
MeGraw-Hill Book Company. 


Be etrotuetion: : 

ae In lesson 9 we concern ourselves not only with signs of operation, but with. 
signs of the number. Understanding of graphical method is most important. If 
a student fully understands this methed of solution, the solving of AC circuits 
will be much easier. 

Rew Terms: 


% 1, Zero 
2. Fostive nuaber 
3. Negative number 
Assignment: Use reference listed above.. 
1. Write definitions for the above terns. 
2. Read pages 308-310 to Graphs. 
3. Work the problems on pages 308, 309, & 310. 
Advanced Assigment: Work as much of this assignment as you can before the next meeting. 
1. Read pages 308-310. 
2. Work the problems on pages 309 & 310 by subtraction. 
3. Read pages 156-162 to job 7.8. 
4. Work the problems on pages 158, 160, 161, & 162. 
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References: 
1, Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
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I, Multiplication 


A, 


B. 


C. 


Dd. 
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Lesson 10 
Sign Numbers--Multiplication and Division 


McGraw-Hill Book Company. 


Hart, Walter W., Workbook for First Course in Algebra, D, © Heath and Company, 
Boston, es ye ae 7 


Like signs. Rule--The product of two numbers having like signs is positive, 
1, (+2) x (43) = 6 (plus sign understood) 
2, (+2) x (+8) = 
3, (~A) x (~B) = AB 
4, (=-3A) x (-4B) = 12 AB 
Unlike signs, Rule-~-The product of two numbers having unlike signs is negative, 
1, (=2) x (6) = - 
(+2) x (~6) = - 
(~A)} x (B) = ~AB 
(-3A) x (+44B) = -12A2B 
Long problems with positive and negative numbers 
1, Apply the above rules (A and B) successively. 
Co-efficients and exponents, review, 


1, Rule--Multiply first the co-efficient determining the sign as above, then 
the literal numbers, obeying the laws of the co-efficient. — 


Example: (=<3A) « (2A) « (6B) e (8B) (c) = 
(~3) (2) (6) (8) (A) (A) (B) (B) () 
(~288) (4%) (Bz) (0) = ~288 A2p2e 
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Lesson 10 (Con't. ) 
Sign Numbers--Multiplication and Division 
II. Division 


A, The teacher should be sure that the student understands the development of the 
rules for sign numbers by graphical means, 


Vy : B. iLike signs, Rule--The quotient of two numbers having like signs is positive, 
Example: -8§+2=4 
8s2=<+h 
~A > -B= A/B 


GC. Unlike signs. Rule--The quotient of two numbers having unlike signs is negative. 
Example: 8 £2 = +4 


$2-2=-4 
6A = -2B = ~3A 
B 


D, General procedure, Rule--Divide the numerical numbers first and affix the sign 
from the above rules (B and C). Then divide (or indicate) the Literal numbers, 
obeying all the laws of exponents, 

E. Indication of division 
1, The fraction is an indicated divisicn, Thus: 2/3 means 2 + 3 

4/17 means 4 +17; ete. 
Examples for D and E: 


Lan nae 3a 
a 243 [a 


| 6rpc® _ 3 a 
= = —3B 
= 2nepec® 


=3A 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Lesson 10 (Con't. ) 
Sign Numbers—Multiplication and Division 
F, The vinculam 


1. The vineulum is a sign of grouping, 4m operation that is involved in 
a fraction is subject to the vinculum as a sign of grouping. 


3A ~ 4B 
DA ~ 2B 


G. Ocher signs of grouping: ( ) parenthesis, | | brackets, { }orace 


H. No sign of grouping can be removed if preceeded by a - (minus) sign without 
first changing the sign of the expression within, 


Example: 43AB ~ (-42CB) = 43AB + 42CB This can be visualized by placing 
the subtrahend in this case beneath the minuend. smother example: 
64 ~ (42 ~ AB) (23 - 2B) - (3¢ ~ 24) = 6A — 42 + AB + 23 - 2B~ 30 + 28 | 


Discussion of Previous Assignment 


Homework (current) Assignment: Read pages 308-310. Use the problems on pages 
309 and 310 for multiplication and division in reference 1, 


Optional Assignment: This assignment should be given only if the student or 
students need additional practice, 
Werk the test on pages 35, 36 and 42, also back of page 42 in reference 2, 


Advanced Assignment: Read pages 53-65, Work selected problems on pages 54, 57, 
58, 64, 65 and 66 in reference l, 
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Lesson 10 
Sign Numbers--Multiplication and Division 


Reference: 


1. Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Compeny, 


Introuuction: 


In lesson 9 and 10 we became concerned with signs of the number as compared with 
signs of operation. In lesson 13 we will continue with the study of the sign of 
the number, Students in the past have had a great deal of trouble with multipli- 
cation and division of sign numbers, Perhaps at one time you memorized rules for 
these operations, If you have forgotten those rules, this should illustrate to 

j you that a more thorough knowledge of the number system be used. In this lesson 

ee we invite you again to use your graphical method of soluticn, It will be slower 

at first, but once mastered you will have a firm foundation and never will be 
embarrassed by being caught without your rules, 


Assignment: Use reference listed above, 
3 1, Read pages 308-310. 
7 2. Use the problems on pages 309 and 310 fer multiplication and then division. 


Advanced Assign ent: Work as much of this assignment as you can before the next meeting, 
1, Read pages 308-310, 
2. Use the problems on pages 309 end 310 for division, 
3. Read pages 53-65, 
4, Work selected problems on pages 54, 57, 58) 64, 65 and 66, 
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Lesson 31 
Electrical Power-—Application of Exponents 


Reference: 


1, Singer, Bertrand B,, Basic Mathematics for Electricity, Radio and Television, 


McGraw-Hill Book Company. 


I, PAseassion Topics: 


A, 


Be 


Ce 


D. 


The meaning of the exponent 
3 exponent n exponent 
1, Parts of the exponential number 2 base & base 


2 The exponent. Definition. The exponent denotes the number of times the 
base is to be used as a factor, called the power, 


a, Example 227 =2x2x2=8 AL = Ae Ae Aok 
Law of exponent in multiplication 


1. To multiply two numbers having a common base but different exponents, add 
the exponents and affix the common base. 


Proof: Ad = AleAleql = galt 1 +1 = Q3 
Thus AM. AM = AN +™M ang 2 A? times 6 AY = 12 Al 


Law of exponents in division 


1. To divide two numbers having a common base but different exponents, subtract 


the exponent of the number in the divisor from the exponent of the number 
in the dividend and affix the common base, 


Te AAA 
Proof: A> / A® - AAAAEE Lg or B= 63 = 2 


6 
and ee 2 a 


The negative exponent 


1. AM AekeAsK | ark 
BD AeAeAeAeA~ A or Am~5 = aml thus A/A® = AM? and A/aP = AnD 
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IV. 


E. 


F, 


Ge 


He 


Lesson 11 (Con't. ) 
Electrical Power--Application of: nents 


The zero exponent 


l. A sd a Sed 1 
i as efe =jTrl or pe = Pal 


Any number to the zero power, except 0 is equal to 1, 
The fractional exponent 


1. Development A= A> ‘The exponent can be factored by the laws of 
multiplication of exponents, 


muss A=st ae tee Be. 
and ta eth +E +h. be. ab. ah 
The power of a power 
l. To raise an exponent to an "n" power, multiply the exponent by that number, 
(07)? = on = AF = op (43/2 = 3X2 = 6 
(aB)P = gun 
Powers of 10, special exponentials 


Discussion of Previous Assignment 


a 


Homework (current) Assignment: Read pages 156-162 to Job 7.8, Work the problems 
on pages 158, 160, 161 and 162 in reference 1, 


Advanced Assignment: Read pages 162-173, Work selected problems from pages 162, 
171, 172 and 173 in reference 1, 
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Reference: 


1, Singer, Bertrand B,, Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company, 


Introduction: 


When working with numbers, we will often use the same number as a factor many 
times, There is a short method of expressing this situation, This method uses 
the exponent, Multiplication and division using the exponent is tricky at first, 
but will save much time in the manipulation of nuwnbers, 


New Torms: 
1. Exponent 
2. Base 


Assignments: Use reference listed above, 
1. Write definitions for the above terms. 
2. Read pages 156-162 to Job 7.8, 
3. Work the problems on pages 158, 160, 161 and 162, 


Advanced Assignment: Work as much of this assignment as you can before the next 
meeting, 


1, Read pages 162-173, 
2. Work selected problems from pages 162, 171, 172 and 173. 
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Reference: 


1. Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company. 


I. Discussion Topics: 
A, The radical defined 
l, The radical is a different method of expressing a fractional exponent, 


Example: ae ay Tie two is omitted ordinarily, and the index 
number is understood as 2 unless otherwise specified.' 

ae nculum 

index--"/A~ --radical 


2 Ina fractional exponent having a numerator other than 1, the numerator 


is expressed as the power of the radicand while the denominator is expressed 
as the index number of the radical, 


Example: 43/ 7 of gn/n n/ Am 
B. Multiplication 
1, Radicals having a common radicand but unlike indexes 


Example: 9/ 8 8/8 


Consider as fractional exponents: 


ofe sfe at/o ale 872 872 ahTf7®_— 72 fe 
C. Arithmetical square root 
21. 96 
1, Demonstration of problem and procedure , /482, 34 answer=~21, 96 
L 
41 82 


hl 
429 413k 
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Lesson 12 (Con't, ) 
Electrical Power——Further Study in Exponents 


Discussion of Previous Assignment 


Homework (current) Assignment: Read pages 162-173, Work selected problems 
from pages 162, 171, 172 and 173 in reference 1, 


Advanced Assignment: Read pages 308~310, Use the problems on pages 309 and 
310 for multiplication in reference 1, 
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Lesson 12 
Electrical Power--Further Study in Exponents 


References 


1, Singer, Bertrand B., Basic Mathematies:for Electricity, Radio and Television, 
McGraw-Hill Book Company, — 


Introductions: 


In lesson 11 we become familiar with the whole numbered exponents. In lesson 12 
we will work with the fractional exponent. This is one method of illustrating 
root problems. Sometimes; it is convenient to express roots using the radical 
while other times the exponent makes the problem seem easier. The easiest way 
is always the way the student understands at the moment the problem is to be 
solved. Once a problem has been solved, however, we should review our methods 
to see if we might not be able to improve our methods for next time. This often 
entails learning new skills and many hours of practite. 

New Terms: 
1, Radical 
2. Root 

Assignments: Use reference listed above. 
l. Write definitions for the above terms. 
2, Read pages 162-173. 


3. Work selected problems from pages 162, 171, 172 and 173. 


-Advanced Assignment: Work as much of this assignment as you can before the next meeting. 
1, Read pages 308-310, 


2. Use the problems on pages 309 and 310 for multiplication, 
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Electrical Measurement 


Reference: 


1. Singer, Bertrand B,, Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company, 


I. Discussion Topics: 


A, Discuss the kilowatt hour and compute the cost of operation of some home 
appliances, 


B» Discuss meter scales, Obtain as many V, 0, M. as possible and practice 
reading the scales. A variable power supply would be a great help, 


II. Discussion of Previous Assignment 


III, Homework (current) Assignment: Read pages 53-65, Work the selected problems 
on pages 54, 57, 58, 64, 65 and 66 in reference 1, 


Iv. Advanced Assignment: Read pages 67-75, Work the problems on pages 71, 72 and 
7, in reference 1, 
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Reference: 


1, Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company. 


Introduction: 
A series circuit is a circuit such that the current has only one path to follow, 
It is not 4 circuit unless there is a source of E. Mz Fey & load, a set of con- 
ductors, and some means of controlling the current flow. Lesson 13 is concerned 
with measuring its units, E, M, P., current and load, 
New Terms: 
1, Kilowatt hour 
2. Meter sensitivity 
3. Full scale 
4, Multi-range 
Assignment: Use reference listed above. 
1, Write definitions for the above terms. 
2, Read pages 53-65, 


3, Work the selected problems on pages 5h) 57, 58, 64, 65 and 66, 


Advanced Assignments Work as meh of this assignment as you can before the next meeting. 


1. Read pages 67-75, 
2, Work the problems on pages 71, 72 and 74, 
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Series Circuits 


Reference: 


1. Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Televisions 
McGraw-Hill Book Company. 


I, Discussion Topices 


A, Law of current. The current in the series circuit is the same throughout any 
portion of the circuit, 


1, This is logical as there is but one single path by definition of a series 
circuit. Draw illustration, 


B. Law of voltage, The sum of the voltage drops throughout the parts of the 
series circuit is equal to the supply voltage, Or stated differently, the 
a sum of all the voltage drops in a series circuit equals zero (Kirchoffts |§ 


Starting from A (above circuit) 


E+E +E, +E, -b,=0 


Es is minus because in our trace of the circuit it is opposite polarity to all 
of the other voltages. 
C. Law of resistance in the series circuit 


1, Revistance, total of the series circuit, has already been established as 
equal to total voltage over total current. Since the current is equal 
in all parts of the circuit then the following relationship (circuit of B) 
is noted: _ 


Then by inspection it is obvious that Rn = R, + R, + R, + Ry + ooo EW 
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Lesson 14 (Con't, ) 
Series Circuits 
D. Gurrent control by adding resistance 


1, When the voltage of the source and the resistance of the load is fixed, 
rated current of the joad can be controlled by adding resistance, 


A, Problem, A shunt wound motor field draws 2 amps with a 40 ohm 
resistor in series, the voltage of the source being 150 volts. To 
increase the speed by 20% the field current must be reduced to 1,5 
amps. What chan.2 is necessary? 


(1) Draw diagram first. 
(2} Volts across R of 40 ohms by E = IR 
B= (40) (2) = 80 volts 
(3) Volts across field before change by Kirchoff's voltage law 


| 3 150 volts = 8 volts + 
j 
i 


: Bp = 150 - 40 = 70 volts 
(4) p,..., _ B source _ 70 _ 
Beield = $ pefore change “ 2 7 2° olf 


(5) New current required 1,5 amps. New voltage across 
2 field = (L5)} (35) = 52,5 volts, 
I (6) New voltage across R (Kirchoff's Voltage Law) 
tg 150 volts = 52.5 volt + ER 


-_ E, = 150 volts - 52.5 volts = 97.5 volts 
= (7) New Reieta for change of current Rp = B= 225 = 65 olm 


1.4 
($} Change required 65 - 40 = 25 ohm 
E. Voltage control by adding resistance 


1, When the source voltage and allowed load voltage are fixed, the load 
voltage can be lowered by adding resistance, 


A. Problem example: Source — 6 voits 
lead — filaments 1,5 volts, 45 amr. 
Resistance required? 


Solution 
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Lesson 1) (Con't, ) 
Series Circuits 


(1) Diagram ~— 


150 v Field 


(2) R must drop ? volts by Krichoff's Voltage Law, 6 = 1,5v + E, 
Ep = 6- 1.5 = 4.5 volts 
(3) R= E/T = 4,5v/.45a = 10 ofm 


II. Discussion of Previous Assignment 


TIJ. Homework (current) Assignment: Read pages 67-75, Work the problems on pages 
71, 72 and 74 in reference 1, 


IV. Advanced Assignment: Read pages 75-62, Work selected problems on pages 78, 
79, 8 and &1 in reference 1, 


* 
3 
< 
: 
3 
Fs 
4 
‘ 
? 


Arsivtet Te arta = eee 4 ‘i 


elke eee amt 82 


Biehaatd. os 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORAT URY 
VOCATIONAL EDUCATION DIVISION {NDOIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 


Lesson 1; 
Series Circuits 


Reference: 


1. Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 


McGraw-Hill Book Company. 


Introduction: 


AT LAST! In this lesson we are scheduled to study series circuits. This lesson 
Wil give you a chance to show off some of your math skills in the solution of 
electrical problems. 


New Terms: 
1, Gurrent 
2, Resistance 
3. Voltage 
4, Series 
5. load 


Assignment: Use reference listed above, 
1. Write definitions for the above terms. 
2, Read pages 67-75. 
3. Work the problems on pages 71, 72 and 7h. 


Advanced Assignment: Work as much of this assignment as you can before the next meeting, 


1. Read pages 75-82. 
2. Work selected problems on pages 78 79, 80 and 41, 
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Series Circuits 


Reference + 


1. Singer, Bertrand B., Basic Mathematics for Hlectricity, Radio and Television, 
McGraw-Hill Book Company, 


I. Discussion Topics: 


| 
| 4 Lesson 15 
A, In using Ohm's Law, one should realize that its relationships are good for 
the whole circuit or any single part of it. In lesson 17, we will get some 
more practice in applying Ohm's Law to a total circuit. 
II, Homework (current) Assignment: Read pages 75-82, Work the selected problems 
on pages 78, 79, 80 and 8&1 in reference 1, 


Iii. Additional Discussion Topics: 


A, Addition and subtraction as used in equation solving 
B. Solving equations for current 
G. Review series circuits, 


Iv. Diseussion of Previous Assignment 


VY. Homework {current} Assignment: Read pages 83-93. Work the selected problems 
on pages 4, 85, 87, 91, 92 and 93 in reference 1, 


VI. Advanced Assignment: Review chapter 4 in reference 1 and prepare for actual 
series circuit laboratory next week. 
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ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 


Lesson 15 
Series Circuits 


References 


1, Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Televisions 


McGraw-Hill Book Company, 


Introductions 


Ohm's Law was used in the last job to find the voltage, current, and resistance 
of the individual parts of a series circuit. Ohm's Law may also be used to find 
the total values of voltage, current and resistance in 4 series circuit, 


New Terms: 
1. Total voltage 
2, Total current 
3, Total resistance 
Le Total power 


Assignment : Use reference listed above, 


L, 
26 
30 


Write definitions for the above terms. 
Read pages 75-93. 
Work the selected problems on pages 78, 79, 80, 81, 8&4, 85, 87, 91, 92, and 


36 


Advanced Assignment: 


i, 


Review chapter 4 in reference 1 and prepare for actual series circuit laboratory 3 
next week, 


‘ INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
ieee VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
: : TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTPONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 16. 
Laboratory Series Circuits 


References: 


1. Singer, Bertrand B,, Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill. Book Company. 


I. Discussion Topics: 
A, Wire the following a 


—< 
= 


: B. Draw arrows on the dicate showing direction of electron flow. { 


G. Place - and + signs on each resistor showing polarity of voltage drop across 
each one. 


D. Place V. 0. M. on 50 volt scale and measure voltage across each resistor only: 


| 
> . 10 v <a | 
1.5 K, 2.2 Ky 47 K, E total, 


1.5 K «= 

2.2 K — 

4.7 K == 

ET 

Then place the plus lead on the plus side of power supply. 
Then plus side 2,2 K 

Then plus side 4.7 K 

Then mims side 4,7 EF 


F, Does this check out? (Step 5) 
G Turn circuit off. 


E, Put the minus lead on the minus side of the power supply. 
He Jheck with instructor before storing equipment to see if data is correct. 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC’ MATHEMATICS 


Iii, 


IV, 


Lesson 16 (Con't.) 
Laboratory Series Circuits 


Discussion of Previous Assignment 


Homework (current) Assignment: Review chapter 4 in reference 1 and prepare for 
actual series lab for next week, 


Advanced Assignment: Test covering chapter 4 and lab procedure, series circuits, 
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ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
: FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
; Lesson 16 
Laboratory Series Circuits 
Reference: 


1. Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company. 


Introductions: 


This lesson is to iLlustrate and prove or disprove Ohm's Law, 


Discussion Topics: 


3 1. Wire the following circuit: 
Fs | 22 K 


lov = Ry 


2. Draw arrows on the diagram showing direction of electron flow. 


3, Place =— and + signs on each resistor showing polarity of voltage drop across 
each one. 


4. Place ¥. 0. M. on 50 volt scale and measure voltage across each resistor only: 
1,5 K, 2.2 Ky 4.7 Ky E total. 


15 K ~~ 
2.2 K =< 
47 K wm 
Et -~- ' 


5. Put the minus lead on the minus side of the power supply. 
Then place the plus lead on the plus side of power supply, 
Then plus side 2,2 K 
Then plus side 4,7 K 

’ Then minus side 4.7 K 
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ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 


Lesson 16 (Con‘t, ) 
Laboratory Series Circuits 


6 Does this check out? (Step 5) 
7. ‘Tarn circuit off. 


8, Check with instructor before storing equipment to see if data is correct. 


&ssignment: Use reference listed above. 


l. Review chapter 4 and prepare for actual series lab for next week. 


Advanced Assignment: Test covering chapter 4 and lab procedure, series circuits. 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 


Lesson 17 
Test Series Circuits 


Ref rence + 
1, Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company. 


I. Discussion Topics: 
A, The first hour should be used to review the laboratory experiment and to work 
any problems in Singer that may be giving trouble. 


II. Discussion of Previous Assignment 


TII. Advanced Assignment: Read pages 218-226 to Job 9,3, Work the selected problems 
from pages 218-226 in reference 1, 
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ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 


Lesson 17 
Test. Series Circuits 


Reference: 


- 1, Singer, Bertrand B,, Basie Mathematics for Bleciricity, Radio and Television, 
McGraw-Hill Book Company. 


Introduction: 


od 


The following test should take the best student an hour to complete, 

fhe instructor will hand out a test on series circuits that he has made, 
Be sure and show the formulas used, the original substitution of numbers 
and your answers complete with the labels or names, 


Advanced Assignment: Work as much of this assignment as you can before the next 
meeting, 


ds Read pages 218~226 to Job 9, 3. 
2, Work the selected problems from pages 218-226 in reference 1. 
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TEACHERS OUTLINE 
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FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 18 
Percentages 
Reference: 


1. Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
MeGraw-Hill Book Company. 


I, Discussion Topics: 
A, Meaning of per cent 


1. Definition—literally, the word per cent means by the hundred, Thus, the 
word means: 
& Number of units considered out of one hundred such units. 
b. Number of equal parts considered out of one hundred such equal parts 
of the whole, 


B. xe whole number per cent designates how many 1/100 parts, 


1, 6% means 6 equal parts out of one hundred equal parts: therefore, 6% = .06 
or 6/100 of the whole. 


C. Per cent to decimal and decimal to per cent 


1, If 6% = .06 = 6/100, then to change a per cent to a decimal, divide the % 
by 100, (Move decimal two places to left) 


2. To change a decimal to per cent, miltiply oy 100, 


D. Expressions 


1. What per cent is M of N? Solution: divide N by M. 
Thus, what per cent is 14 of 28? Solution: 14/28 = .5 = 50% 


2, Per cent change 


a, A resistor, cold, measures 42 ohms, Because of its temperature coeffi~ 
cient it measures 48 ohms, when carrying rated load current, 
What per cent change does this represent? 


Solution: 1, Subtract 42 ohms from 48 ohms. 
2. This gives actual change in oims, 
3. Compare the change of ohms to the original resistance, 
Thus, 6 ohms (change) is what per cent of 42 olms, 
42 f 6 = 
If the resistor had been 100 ohms, the actual change of resistance would 
have been 14 ohms, 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 18 (Contt, } 
Percentages 
3. Fer cent of N 


(a) To find the per cent of N, change the designated per cent to a decimal 
and multiply times N. 


Example: What is 8% of $600.00. 
8% = ,08 (.08) ($600) = $48 


II, Homework (current) Assignment: Read pages 218-226, Work the selected problems 
from pages 218-226 in reference 1, 


IiI, Discussion Topic: Efficiency 


Often one needs to know the output or the input of a certain device that operates 
at a certain efficiency, Lesson 18 will give us practice in computing these values, 


232~234 in reference 1, 


V. Advanced Assignment: Read pages 94~102. Work the problems on pages 98 99, 101 


; 3 IV. Homework (current) Assignment: Read pages 230-234. Work the problems on pages 
and 102 in reference 1, 
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ASSIGNMENT SHEET 


; a VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
, Lesson 18 
Percentages 
Reference: 


1, Singer, Bertrand B.» Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company, 


Introduction: 
We have studied parts of numbers expressed as fractions. Many times it is more 
convenient to express numbers as decimals and per cents. Tolerances and speci- 
fieations are often given in per cents. 
New Terms: 
l. Per cent 
2. Decimal 
3. Tolerance 
4, Horse power 
5. Power transfer 
Assignment: Use reference listed above. 
1, Read pages 216-226, 
2, Work the problems on pages 218-226, 
3. Read pages 230-234. 


h. Work the problems on pages 232-234. 


Advanced Assignment: Work as mach of this assignment as you can before the next meeting, 
l, Read pages 94-102, 
2. Work the problems on pages 98, 99, 101 and 102, 


F 
G 
t 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
rUNDAMENTALS OF ELECTRONICS B&SIC ELECTRONIC MATHEMATICS 
Lesson 19 
Parallel Circuits 
Reference: 
1. Singer, Bertrand B,, Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company, 
I. Discussion Topics: 
A, Branches 
Be Kirchoff's Law 
G. Equivalent resistance 
BD. Lowest common denominator 


II, Discussion of Previous Assignment 


TII, Homework (current) Assignment: Read pages 94-111. Work the problems on pages 98; 
99, 101, 102, 105, 107 and 109. in reference 1. 


IV. Advanced Assignment: Read pages 111~117. Work the selected problems on pages 115; 
116 and 117 in reference 1, 


She 
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ASSIGNMENT SHEET 
° VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
| FUNDAMENTALS OF ELECTRONICS BASIC ELECiRONIC MATHEMATICS 
Lesson 19 
Parallel Circuits 
References 
1, Singer, Bertrand B.», Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company, 
Introduction: 
A parallel circuit is a circuit connecting in such a manner that the current flow 
into it flows in one path. 
New Terms: 
1, Branches 
2, Equivalent resistance 


Assignment: Use reference listed above. 
1. Write definitions for the above terns, 
2. Read pages 94-111, 
3. Work the problems on pages 98, 99, 101, 102, 105, 107 and 109, 


Advanced Assignment: Work as much of this assignment as you can before. the next meeting, 
1. Read pages 1213-117, 
2, Work the selected problems on pages 115, 116 and 117, 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 


Lesson 20 
Parallel Cirevits 


Reference: 


1. Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company. 


I. Diseussien Topics: 


A, In lesson 20 we will have some practice in solving parallel circuits for total | 
resistances. The student should have practice using Ohm's Law and total voltage j 
divided by total current as well as the use of reciprocal formula. Special case 
formulas should be discouraged as much as possible. The assumed voltage method 
of solution does have a place after the student has established proficiency in 
the standard methods of solution. 


It. Discussion of Previous Assignment 


ITI. Homework (current) Assignment: Read pages 111-117, Work the problems on pages 
115, 116 and 117 in reference 1. 


Ty. Advanced Assignment: Read pages 117-126. Work the problems on pages 118, 119, 
122, 123, 125 and 126 in reference 1, 
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FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 20 
Parallel Circuits 
Reference: 
1. Singer, Bertrand B,, Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company. 
Introduction: 
When resistances are connected in parallel, the total resistance is always less 
than the resistance of any branch, When resistances are added to a circuit in 
parallel, they merely provide extra paths for the current to flow, Each extra 
path will draw its own current from the voltage source, increasing the total 
current drawn. But resistance is that quality of a circuit which attempts to 


stop the flow of current. If the addition of a resistance increases the current, 
then this resistance must be reduced to total resistance, 


New Terms: 
1. Reciprocal 
2 Assumed voltage 


Assignment: Use reference listed above, 
1, Write definitions for the above terms, 
2. Read pages 111-117, 
3. ‘Work the problems on pages 115, 136 and 117. 


Advanced Assignment: Work as much of this assignment as you can before the next meeting, 
1, Read pages 117-126, 


2. Work the problems on pages 118, 119, 122, 123, 125 and 126. 
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FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 


Lesson 21 
Parallel Circuits 


Reference: 
1, Singer, Bertrand B.» Basic Mathematics for Electricity, Radio and Television, 


McGraw-Hill Book Company. 


I. Discussion Topics: 


A, Lesson 21 will wind up our study of practice problems in parallel circuits, 
We are after proficiency in this lesson. Total voltage and current division 
are topics used here as well as a general review. 


IIe Diseussion of Previous Assignment 


III. Homework (current) Assignment: Read pages 117-126, Work the problems on pages 
118; 119; 122; 123, 125 and 126 in reference 1, 


IV. Advanced Assignment: Laboratory Parallel Circuits 
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ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
’ Lesson 21 
Parallel Circuits 


Reference: 


1, Singer, Bertrand B,, Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company, 


Introduction: 
In lesson 21 we will have our final discussion concerning parallel circuits before 
a natural laboratory situation is attempted. If there are any problems which - 
develop about parallel circuits, they should be solved during this lesson, 

New Terms > 
1. Gurrent division 


2. Line current 


Assignment: Use reference listed above, 
l. Write definitions for the above terms, 
2. Read pages 117-126, 
3. Work the problems on pages 118, 119, 123, 125 and 126, 


Advanced Assignment: Work as much of this assignment as you can before the next meeting, 
l. Laboratory Parallel Circuits 
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FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 22 
Laboratory Parallel Circuits 
Reference: 


1, Singer, Bertrand B,, Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company. 


I. Discussion Topics: 


A, Wire the following circuit: 


ee 22 K ; sn ong 
| Ry Re By 


B. Draw arrows showing current flow. 
C. Place + and ~ sigms on resistors showing polarity. 


BD, Measure and record. 


Ep = 
E. Measure and record. 


1 5 
I, = 


PT | 


I, = 


PF, From experimental data, compute Ry = 
Ry = 
Ry = 
Rn = 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 22 (Gon't, ) 
Laboratory Parallel Circuits 
G. Compute Br from rated value of resistors, 
H. What is the per cent of error of measured value of Bn (step 6) and theoretical 
value (step 7)? 
II. Discussion of Previous Assignment 


IIT. Homework (current) Assignment: Laboratory Parallel Circuits 


IV. Advanced Assignment: Examination. Read chapter 5 and do the laboratory work on 
parallel circuits. 
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ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELSCTRONIC MATHEMATICS 
Lesson 22 
Laboratory Parallel Circuits 
Reference: 


1. Singer, Bertrand B,, Basic Mathematics for Electricity, Radio and Televicion 
McGraw-Hill Book Company. 


Discussion Topics: 


1. Wire the following circuit. 


cc 


Or = 
Ov = 


2. Draw arrows showing current flow 
3, Place + and - signs on resistors showing polarity, 
4, Measure and record. 

a ee 

a 

3 - _—__— 

En = 
5. Measure and record, 

i bo 

tL, = Lp = 
6, From experimental data, commte 8, = Ry = 

a a %, = 
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ASSIGNMENT SHEET 


7 VOCATIONAL ELECTRONIC TECHNICIAN TRATNING 
Po FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 


Lesson 22 (Gon't. ) 


Laboratory Parallel Circuits 


7. Gompute B, from rated value of resistors, 
8 What is the per cent of error of measured value of B, (step 6) and theoretical 


value (step 7)? 


Assigment: Use reference listed above. 
1, Laboratory Parallel Gircuits 


Advanced Assignment: Work as much of this assignment as you can before the next meeting, 


1, Sxamination 


2. Read chapter 5 ard do the laboratory work on parallel circuits, 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAL TRAINING 
- 4 FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
| q Lesson 23 
; Test on Parallel Circuits 
Reference: 
1. Singer, Bertrand B., Besic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company. 
I, Diseussion Topics: 
A, The first hour should be used as a review of parallel circuit problems and 
the data obtained in the laboratory experiment, 
= | II, Discussion of Previous Assignment 


TIIe Homework (current) Assignment: Read pages 94-126 in reference l, 


IV. Advanced Assignment: Read pages 127-138 Work the selected problems on pages 
133, 134, 136, 137 and 138. in reference 1, 
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ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 23 
Test on Parallel Circuits 
Reference: 
l, Singer, Bertrand 8., Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company. 


Introduction: 


The following test should take the best student an hour to complete,. 

The instructor will give you an examination, Be sure to draw a schematic 
for each circuit solved, Show your formulas, original substitution, and the 
answers complete with labels, 


Assignment: Use reference listed above, 
1, Read pages 94~126, 


Advanced Assignment: Work as much of this assignment as you can before the next meeting, : 
l. Read pages 127~138, 
2. Work the selected problems on pages 133, 134, 136, 137 and 138, 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 24, 
Combination Circuits 


References: 


1, Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
MeGraweHill Book Company, 


I. Discussion Topics: 


A, We have studied series circuits and parallel circuits individually. In prace 
tice we will more often find a combination of these circuits. A student here 
must apply all that he knows about both types of circuits. The instructor 
shonld review simple, series, and parallel circuits. Signal tracing is a 
mist from this point on. Electron flow should be traced through each resis- 
tor in each problem. 


II. Discussion of Previous Assignment 


Til. Homework (current) Assignment: Read pages 127-138 Work the selected problems 
on pages 133, 134, 136, 137 and 138 in reference 1, 


I¥v. Advanced Assignment: Read pages 148-157 and 170-173. Work the selected problems 
on pages 150, 151, 152, 153, 154, 155, 171, 172 and 173 in reference 1, 
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me Lesson 24 


Combination Circuits 


References: 


1, Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company, 


Introduction: 
We have studied both series and parallel circuits. These circuits are often 


found in simple electrical equipment in their original form, It is more common 
in electronic equipment to find combinations of these circuits. 


New Terms: 


1, Series ~ paraliel 
2, Paraliel ~ series 
Assignment: Use reference listed above, 
1, Write definitions for the above terms, 
2, Read pages 127~138, 
3. Work the selected problems on pages 133, 134, 136, 137 and 138, 


Advanced Assignment: Work as much of this assignment as you can before the next meeting, 
1, Read pages 18-157 and 170-173. 
2. Work the selected problems on pages 150-155 and 171-173, 
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Electrical, Power 


Reference: 


1, Singer, Bertrand B,, Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Gompany. 


I, Discussion Topics: 
A, Fower, Definition—-power is work times speed, 


1, Horse power - The weight (33,000 lbs.) times distance (1 ft.) times 
time (1/1 min, ) 


= 33,000 lb. ft, = Work 
lease gee 


2, Electrical power, Basic Equation 


Q x E is work done, E is force, 

Q is charge going past a certain point, 

a, The ampere is defined as 1 coulomb (Q} flow past a certain point in 
one second {Q/F). 


b P (Q) (E) amd Q/F=I.°, P=1E 
F 


Example: What is the power disipated through a resistor when the 
measured current is 4A and the voltage drop across the 
resistor is 8 yolts? 

P= If = 4A x 8&¥ = 3aW 


3, From this defining equation, all other equations for power are developed. 
B, Power from other circuit values 
1, When resistance and current, only, are known, Basic Formulas P= EI 


a Suppose that resistor is one of many in the circuit, It is incon- 
venient to figure voltage. 

b. Resistance is known, 

Co Current is known. 

d, Eis unknown, 

e, Substitute know values for E by Ohm's Law, E = IR 


f, P= (IR) (I) = 
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Electrical Power 
2. When voltage and resistance, only are known. 


In the same manner substitute in the basic formula (P = EL) for the 
unknown (I). 


By Ohm's Law I=¢ 


Thus, P = E(I) = B(E) = E* 
R OR 


3. Select problems for demonstration of the above formulas, 


C. Other parameters of the circuit can be calculated from the power formulas, 


= wf wok 
1 P=EI I E E= ; 
2, P=FR Have students derive equations for R and I from this formula, 
3. P= E Have students derive equations for E and R from this formula, 


Discussion of Previous Assignment 


Homework (current) Assignment: Read pages 148-157 and 170-173, Work the selected 
problems on pages 150, 151, 152, 153, 154, 155, 1731; 172 and 173 in reference 1. 


Advanced Assignment: Read pages 174-191. Work the selected problems on pages 
176, 177, 178 179, 181, 182, 184, 185, 189 and 191 in reference 1, 
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ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 25 
Electrical Power 


Reference: 


1, Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
MeGraw~Hill Book Company, 


Introduction: 
Since we must pay for the electricity we use, relationships concerning electrical 
power are very necessary. A firm foundation in power will also help us choose 
the correct parts in design and replacement of failed parts, 
New Terms: 
1, Horsepower 
2, Watt 
3. Power 
Assignment: Use reference listed above, 
l. Write definitions for the above terms. 
2 Read pages 148-157 and 170-173. 
3. Work the selected problems on pages 150, 151, 152, 153, 154, 155, 171, 172 
and 173, 
Advanced Assigrment: Work as much of this assignment as you can before the next meeting, 
1. Read pages 174-191, 


2. Work the selected problems on pages 176, 177, 178, 179, 181, 182, 184, 185, 
189 and 191. 
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References: 


1, Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company, 


I. Discussion Topics: 
A, Units and powers of ten 
le Power of ten, definition by mathematics 
Example: 10° = 10+ 10+ 10 = 1000 
10-* = 1/100 = .01 
2, Rule--To mltiply by 10" move the decimal point of the multiplicand n 
places to the right. ‘Te divide by 10% move the decimal point of the 
dividend n places to the left. 
B. Scientific notation 


1, When large and cumbersome numbers are to be mathematically manipulated, 
it is often convenient to express them with scientific notation. 


Examples: a, The government is $2.5 x 104 in debt. 
b. There are about 1 x 10°? electrons in 1 gram of matter, 


c, Amillimicron is about 4 x 10~8 inches in length (about 
1/25,000,000 inches) 


d. The surge current in a pulse welder machine was limited 


by .8 ohms. What peak current resulted when the capacitors 


were charged to 4800 volts? 
Solution by scientific notation 


(1) .0 ohms = 3x 107! ohans 
(2) 4800 volts = 4.8 x 304 volts 


A : 
1-8 eS x 10" 0,6 x 10° amp. = 6, x 10% amps = 60C9 amp. 
¢ x 107) 
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Lesson 26 (Con't, } 


Application of Series and Parallel Circuits 


2. Rules for changing to scientific notation 


a, To convert a number greater than 10 to scientific notation, move the 
decimal point to the left until the number is a whole unit between 
one and ten (this is the same as dividing by 10 to the plus whole n 
power), then affix a multiplier of 10 to the plus n whole number 
power. . ; 


Thus, (1} 3,300 = 3300 x 107 _ 3.3 x 10° 
102 : 
(2) 46324 = ae 10* ~ 4.6324 x 104 


b. To convert a decimal to scientific notations, move the decimal point 
to the right until the number is a whole number between 1 and 10 
(this is the same as multiplying by 10 to the plus whole number) then 
affix a multiplier of 10 to the minus whole number power, 


Example 1, .0032 = ,0032 x 10? x 1077 = 3,2 x 107 
Example 2,  .0000483 = .0000483 x 10° x 107 = 4.83 x 107 
C. Units, their prefixes 
1, Units are altered in value by prefixes which have mathematical meaning, 
Students are urged to learn the basic prefix values, and never to resort 


to "conversation tables", 


a Milli = 1/100 or 1073 

be Deci = 2/10 or 1072 

¢. Micro = 1/1,000,000 or 10-6 

d. Millimicro = 1/1000 of micro of I,000,000,000 = 10~* 
e, Micro Micro = 107/2 

f. Picro = Micro Micro = 1072 


2, Have student practice in class, Stress the importance of constant practice 
and application, 


Ir. Discussien of Previous Assignment 
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Appiication of Series and Parallel Circuits 


III, Homework (current) Assignment: Read pages 174-191. Work the selected problems 
on pages 176; 1775 178; 179; 181, 182; 18:5 185, 189 and 191 in reference 1, 


IV. Advanced Assignment: Read pages 196-208 to Job A-l1., Work the selected prob- 
lems on pages 197, 198, 200, 20h, 205, 207 and 208 in reference 1, 
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Lesson 26 
Application of Sexies anc Parallel Circuits 


Reference: 


1, Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company. 


Introduction: 
In electronics we must work with such larg- Yyers and such small numbers that 
a special method of notation has been utilicuw. Powers of ten is sometimes 
called engineers? shorthand. I think electronics shorthand would be more appro- 
priate. Here is a chance to show off your knowledge of exponent. 

New Terms: 


1, Powers of ten 


Assignment: Use reference listed above. 
1. Write a definition for the above tern, 
2. Read pages 174-191, 
3. Work the selected problems on pages 176, 177, 178) 179, 161, 182, 184, 185, 
189 and 191. 
Advanced Assignment: Work as much of this assignment as you can before the next meeting. 
1, Read pages 196-208 to Job A-11, 
2, Work the selected problems on pages 197, 198, 200, 204, 205, 207 and 208. 


~The 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LAGORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 27 
Application of Series and Parallel Gircuits-—Anzeters 


References: 


1, Singer, Bertrand B,, Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company, 
I. Discussion Topics: 
A, Circuit application. The anmeter as a voltmeter. 
1. The voltmeter is basically an ammeter with enough resistance added in 
series to cause the voltage required for full scale (or any point inter- 
medizte) deflection to increase, 


2, To use an ammeter as a voltmeter adjust the series resistance to give 
the desired full scale voltage reading with full scale current. 


a, Example: It is desired to make a 0 to 1 ma millimeter read 100 volts 
full scale. Its resistance is 25 ohms. What value of series 
miltiplication is required? 


Solution: Given R, = 25 ohms 


° 
The meter drop was so insignificant that it was ignored, (,025 volts) 
B. Extending the voltmeter range 
l, Voltmeter sensitivity, A voltmeter’s sensitivity is 2 measure of the 
amount of loading the voltmeter imposes on the source. Sensitivity is 
expressed a3 ohms per volt. High sensitivity R/volt is desirable to 
prevent error in reading, 


a, Example: What is the sensitivity of a meter which has a resistance of 
5 megs, and a full ssale reading of 100 volts? 
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Appl. cation of Series ar.d Parallel Circuivs——Ammeters 


2. Multipliers. A voltmeter multiplier is a resistor added to the resis- 
tance o e meter to increase the range of the meter. 


a, Let's suppose our meter which has a sensitivity of 1000 ohn/volt 
reads 300 volts full scale. What resistance mst be added to give 
a full scale reading of 600 volts? 
Solution: 
(1) Meter resistance R, = 300_ volt , 1000 — 30,000 otms 
1 volt 


= 300 volts 
(2) FP, ma {full scale current) S000 chm 2001 amp or 


nee ty 


= lvolt c. 001 
F, m2 1000 ohm ° = 


a = 600 . 
po (3) Total resistance R, -OOL 600,000 


ey 


(4) Resistance to add = 600,000 - 300,000 = 300,000 ohms 


gh 3. Devia ion of a formula for multipliers. From the problem above, it can 
be seen that to read 5 times as much voltage we would have to add resis~ 
tanee until the total is 5 times greater (meter resistance + multiplier),. 


R, = (multiplier factor x Ry) = Ry 


Rs = résistance to add as multiplier 
Ry = resistance of meter or resistance usually there 


But since the factor (MF) is a number times the meter resistance already 
theres we can rewrite the formula, 

Ry = (MF-1) x Rp 
a, Give axample pages 203 of reference 1. 


4. True value. When an ammeter or voltmeter has been extended with a shunt 
or multiplier, the value apparent on the dial must be multiplied by a 
factor determined by the shunt or multiplier to determine the trne value 
of current. The general practice in industry is to miltiply by factors 
of 10 or powers of 10, or, when this is not possible—to change the dial 
face. 


iI. Discussion of Previous Assignment 
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Application of Series ami Parallel Circults——Ameters 


TII, Homework (current) Assignment: Read pages 196-208 to Job A-ll. Work the selected 
problems on pages 197; 198, 200, 204, 205,207 and 208 in reference 1, 


IV. Advanced Assignment: Read pages 191-197. Work the problems on pages 195 and 
196 in reference 1. 


~ 
a Lad 
wR 


4 Sate wal 
3 


Fae Mant 


bats 
% 


F 
Gey 
= 
‘Ss 
fed 
ua 
; 


- eae | 


Leucine | 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VGCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ASSIGNMENT SHEET 


3 


SAW ETRY AER BP ATED eT 


YOGATIONAL ELECTRONIC TECHNICIAN TRAINING 


FUNDSHENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 


Lesson 27 
Application of Series and Parallel Circuits—Ameters 


References 


1. Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
HeGraw-Hill Book Company. 


Introduction: 


In lesson 26 we studied a practical application of the parallel circuit. In this 
Lesson we are going to put to work the series circuit. A-volimeter will show us 
one use nade of the series circuit. 


New Terms: 


: eaasissh” patsncedbabinabamistetbetb Ursuline Lacks las) 


1, Multiplier 
2. Ohms per volt 
L, Toading 
Assignment: Use reference listed above. 
1, Write definitions for the above terms. 
2, Read pages 196-208 to Job A-~11, 


3, Work the selected problems on pages 197, 198, 200, 20h; 205, 207 and 208, 


Advanced Assignment: Work as much of this assignment as you can before the next meeting. 
1, Read pages 191-197. 


2, Work the problems on pages 195 and 196. 
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Reference: 


1, Singer, Bertrand B,, Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company. 


I, Discussion Topics: 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY | 
: 
| 
i 
i 

&, Extending the range of an ammeter | 

a 
q 


1. Basic Ameter, Description — An ameter is essentially a delicately 
pivoted coil connected to a pointer (indicator), The coil causing 
movement of the meter by exerting its force against the fixed field of 
a stationary coil or the field of a permanent magnet. The amount of 
deflection is in proportion to the amount of current through the field, 


2, Since the coil is delicate, its current must be limited, This makes 
necessary the use of shunts to miltiply the current ability. 


3. The meter multiplier 


a F, ma is the full scale current of the ammeter 
b. The diagran 


4, The practical methods. The meter calibration department in a laboratory 
proceeds as follows: 


a, The current for full scale deflection is set to coincide with the 
indicated value F, on the meter face. 


b. The voltage for F, is read with a K, or K, voltage potentiometer, 


c, Since the ammeter and the shunt are in parallel, the voltage across 
the shunt and the meter are the same at F, (call it E,). 

d. A shunt resistance will have to be set to carry the shunt current ; 
(I,) in excess of the meter current (I) at Foo 


e, Shunt resistance will then be calculated as Rs = En 


i. 


Dedede te te 


5, When the resistance and range of the meter is know, the shunt resistance i 
can be calculated by the formula, 


Where I, = F, ma Rs in Rin 
R, = meter R Ii-ti, 


I = Maximum range of current for meter and shunt 
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6, From the above formula, another formula can be developed, 


Old formulas R, = In Rn I, = Ff, ma 
T- In R, = meter R 
I = line current 


Rewrite the formulas R, = (R,) (1,) then invert I, 


tT-i I-i, 


But change the sign of operation to divide (-) to keep from disturbing 


the equality, 

Thus, R, = R, ~ I-12, separate the term I - I, by expanding it te 
th Tn 

i. < 7m then Rg = I -1 

In In 


If we now define r as the ratio of the Line current to the meter current, 


or thus the multiply factor N of the shunt to its meter then 


R, = Ry where R, = shunt resistor 
R, = meter resistance 


N = Max, new range 
Max, old range 


II. Discussion of Previous Assignment 


ITI, Homework (current) Assignments: Read pages 191-197, Work the problems on pages 
195 and 196 in reference 1. 


IV. Advanced Assignment: Read pages 208-212, Work the problems on pages 211 and 212, 
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ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 28 
Application of Series Circuits and Parallel Circuits—Voltmeter 

Reference: 

1. Singer, Bertrand B,, Basic Mathematics for Electricity, Radio and Television, 

MeGraw- Hill Book Company. 

Introduction: 

Lesson 28 is a very practical application of a parallel circuit. This is the 

way we would modify a current meter to read a higher current. In a later 


course, you will get an opportunity to do some actual modification of meter 
scales. 


1, Meter 
2. Meter-movement 
3. Shunt 
4e Full seale deflection 
5. Infinity 
Assignment: Use reference listed above. 
1. Write definitions for the above terms. 
2. Read pages 191-197. 


3, Work the problems on pages 195 and 196, 


Advanced Assignment: Work as much of this assignment as you can before the next meeting. 
1. Read pages 208-212, 
2. Work the problems on pages 211 and 222, 
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Reference: 


1, Singer, Bertrand B,, Basic Mathematics for Electricity, Radio and Television, 
MeGraw-Hill Book Company. 
I, Discussion Topics: 


A, The "bleeder" is a very important and useful application of power supply cir- 
cuits serving two important functions, 


1, The bleeder current maintains a finite amount of current through the in- 


ductor of the circuit, thereby insuring better voltage resulation because 
inductance is a function of current. 


2. The bleeder allows various values of voltage to be tapped for different 
values of current. 


B. A simple procedure for determining exact bleeder values is needed becauge 
currents are not equal in all parts of the bleeder. 


1. Procedure: 
a, The bleeder current should be (90% of the p.t. current rating) - 
(the required current of all of the leads), This value must be 
established first, 


b. Assume conventional current flow from the top of the drawing (posi- 
tive of the power supply). 


c. Make a drawing of the bleeder circuit and the functions, 
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ad, It is total current entering function A, 14 leaves function A, 
Thuss the curvent left through section is -~ 14. Then the 


resistance required will be the voltage that was dropped divided 
by the current or 


a ies PP cc 

Re &-u 

e, The next section in the same manner will be 
i Bhs SS ak 

i-U-B ir-Wh- 


=R 


R 


£, In the last section, we must drop what voltage is “left over". 
Thus,» 


_& - 3 - &, _ ¥y orop 
B“T-u-p-e t-u-b-i 


II, Discussion of Previous Assignment 


TIT. Homework (current) Assignment: Read pages 208-212. Work the problems en 
pages 211 and 212 in reference 1, 


IV. Advanced Assignment: Read pages 212-217. Work the problems on pages 2h, 
215 and 217 in reference 1, 
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Lesson 29 
Application of Series and Parallel Circuits-—The Bleeder Resistor 
Reference: 
1, Singer, Bertrand B.» Basic Mathematics for Electricity, Radio and televieion; 
McGraw-Hill Book Company. 
Introduction: 


In complex electronic circuits the need often arrives for many different voltages. 
It is usually more convenient to use one supply and a voltage diviuer network, 


New Terms: 
1, Bleeder 
2, Voltage divider 
3. loaded 
k, No load 


Assignment: Use reference listed above. 
1, Write definitions for the above terns, 
2, Read pages 208-212, 
3. Work the problems on pages 211 and 212, 


Advanced Assignment: Work as much of this assignment as you can before the next, meeting, 
1. Read pages 212-217, 
2, Work the problems on pages 214, 215 and 217. 
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Lesson 30 
Application of Series and Parallel Circuits 


The Wheatstone Bridge and Fis ‘choff Voltage Law Problems 


References “ 


1, Singer, Bertrand Bo,» Basic Mathematics for Klectricity, Radio, and Television, 
McGraw-Hill Book Cempany. 


I, Discussion Tepies: 
A, The Wheatstone bridge circuit 


1, 1, is usually made adjustable, 


2, The bridge is adjusted to balance by adjusting BR until ne current flows 
in the galvanometer. 
3, Then; the voltage from A to B = voltage from A to B or 1, xR, - In x Ry 


4, In the same manner, voltage of B te ¢ = the voltage from BD to C or 


Ty = Bo = IgRye 
5, Then, dividing the one equation by the other will give the bridge quotient, 
Thus: 


I, xh -Iox 
aA = es 3 Ri = Ry 
x-xk ~ 2-3 
Ro = Ry 
B. A Kirchoff Law problea 
1, Review Kirchoff's Laws of current and voltage. 


a, Voltage The algebraic sum of all voltages within a loop is equal 
to zero. 


b Gurrent The algebraic sum of all of the currents at a junction is 
equal to zero. 
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Application of Series and Paraliel Cirguits 
The Wheatstone Bridge and Kirchoff Voitage Law Problems 


¥ : 
2. & “two window" network ~ | | L,-- = h-L 


I 
a, Outline for sciution of network 


(i) Draw and label a diagram being especially careful of polarities 
ef sources. 

(2) Assume a direction of current flow, Try te be logical, bat 
remember that a negative answer wiii indicate when the assump— 
tion was incorrect. When possible, indicate one current in 
terms cf others by Kirchoff'ts Law of currents. 

{3) Trace a path throughout the cirevit dy Kirchoff's Law of voltages. 
Trate as many paths as there are unknowns; be sure to inciude 
a part of the circuit not previously included for each part 
traced, 

(4) Solve simaltancously the known equations that result, 

220A. Th - Ip 


Exampies ft 6 volt + 

Equation 1: 21, + 41, - 24 =0 2)! h = 
2: 21, +6 +3 (1, -I5)- =) 

Solution by addition and subtraction givess |_ 3a. 

I; - 5. 5h anps 

Ty = 3.23 amps 


TI, Discussion of Previous Assignment 


TII. Homework (current) Assignment: Read pages 212-217. Werk the problems on pages 
214, 215 and 216 in reference 1, 


I¥. Advanced Assigument: Read pages 235-245, Work the selected problems on pages 
237-25 in reference 1, 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRATNING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEHATICS 


Lesson 30 (Con't. ) 
Application of Series and Parallel Circuits 


The Wheatstone Bridge and Kirchoff Voltage Lay Problens 


This problem is to be given to students by blackbserd, 


How much current flows through By. 
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INDIANA CEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION {HDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ASSIGHHENT SHEET 
WOCATIONAL ELECTRONIC TECHNICIAN TRATNING 
FUNDATENTALS OF ELECTRONZGS BASIC ELECTRONIC MATHEMATICS 


zesson 30 
Application of Series and Paratlel Circuits 
ane Wheatstons Bridge end Kircher? Voltage Law Probiems 


Reference: 


Ll, Singer, Bertrand B.; Basic Mathenatics for Rlectricity, Radio and Televisicn, 
HoGeaw-Hili Beek Company. 


Now for some fun, Here is a ~ractical place for you to use your nathenatiss 
ard electronics, Eireneffts Levys ean provide many hours with popcorn before 
the fire, 


i, wNarchof? 
2. Br 
3. Galvanemcter 
4, Branch 
Assignment: Use reference listed above. 
L, tite definitions for the above terms, 
2. Head pages 212-217. 


3. Work the problens on pages 214; 215 and 216, 


Advanced Assigrment: Werk as much of this assigmment as you can before the next meeting, 
1, Read pages 235-245. 
2, Work the selected problems on pages 237-245, 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EOQUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE 


FUNDAMENTALS GF ELECTRONICS 
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TSACHERS OUTLINE 
VOCATIONAL ELKCTRONIG TSCHNICIAN TRAINING 


tsesson 31 
Electrical imergy 


Reference: 


te 


A 


B 


i, Singer, Bertrand B., Rasic Mathematics for Bleetricity, Radio and Television, 


eGo Book Campany. 


Discussion Teples: 
4, Lesson 31 is more practice in computing the cost of operation of eleetrical 


devices, Some practical problems from home and industry would meke this 
Lesson mich more interesting, 


Discussion of Previous Assignment 


Homework (current) Assignment: Read pages 235-245. Work the ealecnes probleas 
on pages 237, 238, 239, 240, 2h1 and 245 im reference 1, 


fdvanced Assigrment: Read pages 246-258 to Job li-k, Werk the selected srob~ 
lems on pases 246, 2h 7s 250, 252, 25h, 256, 257 and 258 in reference 1, 
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INDIANA BEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


FUNBAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 31 
Electrical Energy 
Rererence: 


1, Singer, Bertrand B,, Basic Mathematics for Electricity, Radio and Television, 
MeGrax-ili Book Company. 


Introduction: 


The electronic technician will be eziled upon to convert from mechanical to 
electrical energy and power, Ee will also have te compose cost of operation, 
wire size, ani fuse sizes fer varicus electrical and mechanical devices. 
Rew Terms: 
1, Mechanical energy 
2, Electrical energy 
Ssgignzent: Use reference listed above. 
1, Write definitions -for the above terns, 
2, Read pages 235-245. 
3. Wark the selected problems on pages 237, 238; 239, 2h1 and 245, 


Advanced Assigrment: Work as auch of this assignment as you can before the next meeting. 
i, Read peges 246-258 te Jeb Tix. 
2, Work the selected problems on pages 246, 2475 250, 251, 25h, 256, 257 and 258, 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 32 _ 
Resistance of Wire-—Ratio_ and Proportion 
Reference: 
1. Singer, Bertrand B.» Basic Mathematics for Electricity, Radio and Television,» 
McGraw-Hill Book Company. 
I. Diseussion Topics: 
A, Ratio 
1. Definition—-the product or quotient comparison of one number to another. 
a, Examples: 
(1) The Jonest have 3 times as much as we do. (3:1) or 3f0 
(2) Pulley A is 9 inches in diameter. Pulley B is 2 inches in 
diameter. Therefore, pulley A is 43 times larger in diameter 
than pulley B, 


2. Comparisons can be made only when the terms are alike. The example below 
shows how to make a proper comparison, 


a, Example: 
(1) The zatio #2 $2. = % is incorrect, but if it is changed from #2. 
$2_ = 200¢ 
to Se it is correct. It would be written it =. te 


Be Proportion 
1. A proportion is the expression of equality of two or more ratios, 
a, Direct rtion. When two interdependent quantities have a rela- 
tionship such that when the one increases or decreases so does the 
other respectively, then the two quantities are said to be in direct 
proportion to each other. 
(1) Examples: 


Le General M, Ny 
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TEACHERS OUTLINE 
> VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 32 (Cont, ) 
Resistance of Wire—Ratio and Proportion 


2. With a fixed resistor the current with 18 volts applied is 
2 amps. What current will result with 54 volts applied? 
Yet (x amps) be the unknow amperage, 


18 volts . 5k volts 


2 amps x amps 
1éx = 108 
x = 6 amps 


b. Indirect proportion. When two interdependent quantities have a 
relationship such that the increase or decrease of one will cause a 
decrease or increase respectively, then the quantities are said to 
be in inverse proportion to each other. 


(1) Examples: 


i 
a 
3 
i 
2 
j 
3 
z 
3 
i 


= 
a 
2 
Ff 
2 
s 


r 
a 
é 

c 


2, When voltage is constant, current flow is inversely pro- 
portioned to the resistance of the circuit. 


ie L 
IR=£ or i_k% or I, BR, or I R 


Fo | 

{l 

ite 
dle" 
le 

i ar 
res 


Ata? Oy Ce Crit 4k 


p 


Discussion of Previous Assignment 


ITZ. Homework (current) Assignments Read pages 246-258 to Job ll-4. Work the selected 
probleas on pages 246, 247, 250, 251, 254, 256, 257 and 258 in reference 1, 


IV. Advanced Assignment: Read pages 256-274, Work the selected problems on pages 
263, 26h, 266, 268, 270, 272, 273 and 274 in reference 1. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 32 
Resistance of Wire—Ratio and Proportion 


Reference: 


1, Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company. 


Introduction; 


In electronics as in all other fields reactions are often seen to vary directly 
er indirectly with certain other factors. Resistance normally varies directly 
with temperature, 


New Terms : 


1, Ratio 

2, Proportion 
3. Directly 
b, Indirectly 


hae hieals: 


Assignment: Use reference listed above. 
1, Read pages 246-258 to Job li~4, 
2, ily the selected problems on pages 246, 2h7, 250, 251, 25h, 256, 257. and 
Advanced Assigrment: Work as much of this assignment as you can before the next meeting, : 
1, Read pages 258-27, 
2, Work the problems on pages 263, 264, 266, 268; 270, 272, 273 and 274. 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 33 
Resistance of Wire and Size of Wire 


Reference: 


i, Singer, Bertrand B.» Basic Mathematics for Electricity, Radio and Television, 
MeGraw-Hill Book Company. 
I. Biseussion Topies: 
A, The American wire gage table as well as the resistivity of different wire 
sizes and types should be discussed, Even the association of the terms 


insulator, semi-conductor and conductor would be a help in future study. 
The circular mil should also be discussed, 


II. Homework (current) Assignment: 


A, Read pages 258-274. Work the selected problems on.pages 263, 264, 266, 268, 
270, 272 and 27k in reference 1, 


B. Read pages 275-293. Work the selected problems on pages 277, 278) 279, 280, 
28, 290, 291, 292 and 293 in reference 1, 


III, Advanced Assignment: Read pages 138-147. Work the selected problems on pages 
142, 145, 146 and 147 in reference 1, 
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VOCATIONAL EDUCATION DIVISION NDIANA STATE COLLEGE 
TRADE AND tNOUSTRIAL SERVICE TERRE HAUTE, INDIANA 


3 ASSIGNMENT SHERT 
7 VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
: FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC, MATHEMATICS 
Lessen 33 
Resistance of Wire and Size of Wire 


Reference: 


1, Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book. Company, 


Intreduction: 
The resistance and the current carrying capacity of wire depends upon the material 


it is made from, the diameter of the wire, the length of the wire, and even the 
insulation and physical placement of the wire in the equipment on the job. 


New Terms: 
i, Ratio 
2. Proportion 
3. Power factor 
4, Inverse 
5e Direct 
o N & C, 
7. Line drop 
» Buss 
9, Entrance 


Assigment: Use reference listed above, 
1, Write definitions for the above terms. 
2, Read pages 258-293. 
3, Work the selected problems om pages 263, 264, 266, 268 270, 272, 2735 27h» 
277, 278; 279% 280, 290, 291, 292 and 293, 
Advanced Assignment: Work as much of this assignment as you can before the next meeting. 
1, Read pages 138-147. 
2, Work the selected problems on pages 142, 145, 146 and 147, 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 34 


Combination Circuits-~Polynomials 


Reference: 


1, Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 


McGraw-Hill Book Company. 


I. Discussion Tepicss 
A, Adding and subtracti ¢ polynomials 


i. The rules of addition and subtraction diseussed previously still hold 
true. (Review rules with student participation. ) 


2. It is necessary to keep like terms under like terms, Remember literal 
tems are like. dollar signs in money problems, Like volts, ohms, and 
current in electronic problems. .Thus, perform the numerical algebra - 
according to the rules, then affix the common literal terms. 


3. Examples: Addition— (2x2 - 3x +4) 4 (x°+2x- 5) write in this 


Subtraction—— SR ~ 63 — 2T 
less 5R ~ 63 + 2T 
3R - At 


Be Multiplication 
1, & polynomial (many-number) with a monomial (one number) 


a. Doing it with numbers (48) (3) consider the same as 
(40+8) (3) thus, 40+8 (polynomial) 
eee) (monomial) 
1204 2h or WA 


bo With nmumerial and literal mmbers 
(2045) (hx) 2x4 5 
4X 

~Bx* ~20x 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 


Lesson 34 
Combination Circuits——Polynomials 


Reference: 


1, Singer, Bertrand E., Basic Mathenatics for Electricity, Radio and Television, 
HeGraw-Hili Book Company, 


I. Discussion Topics: 
A, Adding and subtracting polynomials 


i. The rules of addition end subtraction discussed previously still hold 
true, (Review rules with student participation. ) 


2. It is necessary to keep like terms under like terms, Remember literal 


terms are like. dollar signs in money problems, like volts, ohms, and 


current in electronic problems. .Thus, perform the mmerical algebra - 
according to the rules, then affix the common literal terms, 


3, Examples: Addition— (2x2 -3x+4)+ (x*°+2x-5) write in this 
Ihanner 
, we seth 
~ x 4 xe 5 


x“ =- x-12 


Subtraction-- 8R ~ 63 = 27 
less 5R = 63 + 2T 
3R - kT 


B. Multiplication 
1. A polynomial (many-nunber) with a monomial (one number) 


a, Doing it with numbers (48) (3) consider the same as 
(40+8) (3) thus, 40+8 (polynomial) 
3 (monom. 21) 
120+ 24 or V4 


bo. With momerial and literal numbers 
(2x45) (-4x) 2x4 5 
hx 


fx” ~20x 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION OIVISION INDIANA STATE COLLEGE 
TRADE ANO IND!'STRIAL SERVICE TERRE HAUTE, INDIANA 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC M/THEMATICS 


Lesson 34 (Con*t. ) 
Combination Circuits——Polynomials 


Multiplication of a polynomial with a polynomial 


a. Consider the product of 48 x 23. We could call it (40 + 8) (20 + 3) 
or (50-2) (18+ 5). Consider it the latter, 50 - 2 
18 +5 
250 ~- 10 


orate = 1108 


From the above comes the rule-+to multiply a polynomial by a polynomial 
take each term of the multiplier times each term of the multiplicand 
and combine all terms of the product by addition. 


Test it as 46 times 23, 


Discussion of Previous Assignment 


III. Homework (current) Assignment: Read pages 138-147. Work the selected problems 
on pages 142, 145, 146 aad 17 in reference 1, 


IV. Advanced Assignment: Read pages 310-319. Work the problems on pages 316-319 in 
reference 1, 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL. se TER OLE caries 
VOCATIONAL EDUCATION DIVISION pselbles re DIANA 
TRADE AND INDUSTRIAL SERVICE ’ 


ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 


Lesson 34, 


Combination Circuits—Polynomials 


Reference: 


1, Singer, Bertrand B.,» Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Comvany. 


Introduction: 


After our diseussion of series circuits, it can be seen that we have some more 
complicated mathematical expressions ahead of us, In lesson 34, we will 
skill with some more complicated mathematical expressions, 


New Terms: 
1, Polynomials 
2, Monomial 
Assigmment: Use reference listed above. 
i, Write definitions for the above terms, 
2, Read pages 138-147. 
3. Werk the selected problems on pages 142, 1455 146 and 147. 


“ 


Advanced Assigrment: Work as much of this assignment as you can before the next meeting. 7 
1, Read pages 310-319, 
2, Work the problems on pages 316-319. 
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TEACHERS OUTLINE 


-_- VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
= FUNDSHENTALS OF ELECTRONICS BASIG ELECTRONIC MATHEMATICS 
Lesson 35 
Graphs 
References: 


1, Singer, Bertrand B.» Basic Mathematics for Eiectricity, Radio and Television, 
McGraw-Hill Book Company. 


2. Hart, Walter W.s Workbook for First Courss in Algebras D, ¢, Heath ard Com- 
pany, Boston, 


I. Discussion Topics: 


A, In the study of AC, vacuum tubes, and transistors, it is much easier to show 
relationships by graph rather than formulas. The student should be able to 
choose axis, make divisions and plot curved lines. The 5, T, curves are a 


-_ very good example of graphing in electronics, One can predict almost any 
operational condition of 3 tube from its set of cur’ és, 


II. Discussion ef Previcus Assignment 


TIT, Homework (current) Assignment: Read pages 310-319. Work the problems on pages 
316-319 in reference 1, 


T¥. Advanced Assignment: Test on pages 57, 58 and 59 in reference 2, 
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= ASSIGNMENT SHEST 
| : VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 
Lesson 35 
Graphs 
References | : 


1. Singer, Bertrand B.,» Basic Mathematics for Electricity, Radio and Television, 
MeGraw-Hill Book Company. 


2, Hart, Walter W., Workbook for First Course in Algebra, D. C. Heath and 
Company, Boston, 


& graph is a picture that showc the effect of one variable on another. Graphs 
- are used throughout the electronics industry to present information in sisple 
oe 3 forr;; to describe the operation of circuits, and to illustrate relationships 
ta that can be shown by data presented in tabular form, 


- Introduction: 


1. Dependent 
2s Independent 
3. Variable 


4, Operating point 
Assigmment: Use references listed above. 


2. Read pages 310-3129, ; 


F | l, Write definitions for the above terms, 
3, Work the problems on pages 316-319, 


Advanced Assignment: Work as much of this assignment as you cau before the next meeting, : 


1. Test on pages 57, 58 and 59 in reference 2, 
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INDIANA DEPARTMENT OF PUBLIC tNSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
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FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 


References: 


1, Singer, Bertrand B., Basic Mathematics for Electricity, Radio and Television, 
McGraw-Hill Book Company. : 


2, Hart, Walter W.» Workbook for First Course in Algebra, D, C. Heath and Company, | 
Boston. : 


I. Discussion Topics: 


A, Simultaneous ecaations: When a problem exists where there are two or more 
unknowns, a solution of the problem is not possible unless the same number 
vf different but true equations are available. The simultaneous operation 
of these two equations will produce values of the unknowns that are satis 
factory to all of the equations, This is then the proper solution of the 
equations, 


B. Graphical solution 
1. The equation & + 2y equals 14 is a linear equation and its plot on a 


C. 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Lesson 36 
Graphs—-Simultaneous Linear Equation 


graph can be accomplished as follows: 
a, Find values for y while varying x, 
when x equals then y equals 
ef 5 y 
b. Plot the points obtainer. 


-X x 


c. All the points along this straight line are solutions of this equation. 


Two linear equations will result in 2 plot with two straight lines. Plotting : 
two straight lines on the sam graph will result either in them intersecting 
in one place or them being parallel. If they intersect, their intersection 
is a common solution of the two equations, 
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TEACHERS OUTLINE 
* VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


iE . FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 


Lesson 36 (Con't, ) 
Graphs--Simultaneous Linear Equation 


1. The instructor should now issue graph paper and have the class plot the 
following examples: 


a, 3x + 2y equals 5 bo 3x + Ty equals 8 


2x + («y) equals 8 x + y equals 0 


we sean ate Car aLb pedi tll ie he we 


D. Solution by addition and subtraction : 
Rules: 


3 ewes hd et Acar Rote, LEN 


l. If necessary, multiply each equation by a number that will make the co- 
efficients of one of the variables of equal absolute value, 

2. If these coefficients of equal absolute value have like signs, subtract 
one equation from the other; if they have unlike signs, add the equations, 
In this manner you should have a new equation in only one unknown, 

3. Solve the new equation in the usual manner. t 

< 4, Substitute the value solved for in one of the original equations and then; 

; solve for the other unknown, : 


5. Check these solutions in the remaining original equation. They should i 
satisfy the equation, i 


a. The instructor should work 2 problem illustrating this method, 


Example: 
3x+2y equals 8 3x +2y equals & 
-5x -y equals lL ~10x - equals ~22 
-7x -Oy equals -14 
x equals 2 
3(2)+2y equals 8 

6 +2y equals 8 5(2) +1 equals 1 

2y equals 2 10 + 1 equals 1 

y equals 1 11 equals 11 


II. Discussion of Previous Assignment 


TIX. Homework (current) Assignment: Read pages 310-319, Work the problems on pages 
316-319 in reference 1, 


IV. Optional Assigrment: This assignment should be given only if the student or stu- 
dents need additional practice. 


Work tests 57 and 58 and both sides of tests 59 and 60 in reference 2, 
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ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
FUNDAMENTALS OF ELECTRONICS BASIC ELECTRONIC MATHEMATICS 


Lesson 36 
Graphs-—-Simultaneous Linear Equation 


Reference: 
i. Singer, Bertrand B.» Basic Mathematics for Electricity, Radio and Television, 


McGraw-Hill Book Company. 


Introduction: 


Thus far we have solved equations with only one unknown. We may have started 
with an equation »!th several variables but have always been able to substitute 
for all variables except one, We then solved for the remaining one. In this 
lesson we will study solutions of equations where two unknowns still remain 
after you have made your substitutions. These equations are called simultaneous 
linear equations, equations of the first degree. 

New Terms: 


1, Simultaneous 
2 Linear 


Assignment: Use reference listed above, 
1, Read pages 310-319, 
2. Work the problems on pages 316-319. 
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PREFACE 


This course in Basic A-C D-C is definitely one of the most :mpcrtant basic electrenics 
courses. The person whz intends t~ bec: me an electronic techrivian wiil need to master 
this course bef:re continuing his technician training. it is in the study of Basic A~C D-C 
that the fundamental! electronic theory and mathematics is presented. 

The ¢lectronic thesry presented in this materiai inciudes a study of the f>llowing: 
simple circuits, . ries and paratiei circuits, the use cf vacuum tube vcltmeters, milliam- 
meters, Signal generators, sccpes and other instruments. Reactance, capacitance and 
other units are alse included. The jcb experiments make it possible to study and help 
understand the theery and use of these instruments. 

The mathematics presented covers the algebra, geometry and trigonometry necessary 
for the study and understanding of eiectronics. 

This is set up in such a way that the mathematics, theory and experiments contribute 
to each other. The math is intrsduced at the time it is needed to understand the theory 
and work the lab experiments. 

it 1s believed that this course wili be very successful if the suggested teaching plan is 


followed. The course has been used, corrected, then revised before it was printed. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRASE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANA 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course il Basic A-C D-C 
Lesson 1 


lntreduction to the Electron Theory 
ADMINISTRATION 
Names and addresses of students 
Introductior of Cocke and Slurzberg 
Explanation of lecture and lab set-up 
MATHEMATICS TEST (1960-1961 Test) 
Objective: The puroose of this test is to find out how much review of mathematics and 
algebra will be necessary for this group of students. After its evaluation, the review 


schedule will be set up to provide adequate review Forty minutes will be allowed for 
the test 


MATHEMATICS 
Objective: Lesson 1 will be the beginnirg review of algebra. In this lesson, we will 
review literal and signed numbers along with the addition and subtraction of signed 
numbers. There will be an assignment of material to be done by the student as home- 
work. (Express the importance of homework in this type of study.) 
1. Literal numbers 
2. Signed numbers 
3. Addition and subtraction of signed numbers 
ELECTRONICS 
Objective: Lesscn | will introduce the student to the basic electron theory. Chapter 2 


of Slurzberg will be covered. An assignment of reading material will be given at the 
end of the lesson. 


1. Read Chapter 2 of Sl:rzberg’s, Essentials of Electricity for Radio and Television, 
pages 45-56. 


2. Hand out Lesson 1-A, “The Electron”, and explain the purpose of the handout. 


3. Hand out Lesson 1-B, Units”. 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


TEACHERS OUTLINE 
: 7 ‘ VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course Il Basic A-C D-C 
pa Lesson | (Con't.) 
re Introduction to the Electron Theory 


4. Assign as next week's reading material, pages 45-61, and 67-74 in Slurzberg 
as prescribed in Lessons 1-A and 1-B. 


2. Assign problems to be worked in Cooke's, Mathematics for Electricians and 
Radiomen, pages 5-19, and in Cooke's, Basic Mathematics for Electronics, 
Second Edition, McGraw-Hill Book Company, pages 53-74. 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course II Basic A-C D-C 


Lesson i-A 
The Electron 


INTRODUCTION 


Before starting our study of the electron and its behavior, there are a few basic terms 
with which we must become acquainted. Although some of you may think this is a boring 
discussion, you should make every attempt to get this information under your hat. It 
will be very difficult for you to visualize the electron, which has a mass of 

0 .0000000000000000000000000000911 grams or the proton which is 1845 times larger. 


OBJECTIVE 


The purpose of this handout is the same as that of the first hour of lecture on electron 
theory. Answer the questions on a separate sheet of paper and hand them in along with 
the handout sheet. ff there are any questions about this or any handout, be sure to ask 
them to the instructor. 


REFERENCES 
Marcus, Abraham, Elements of Radio, Second Edition, Prentice-Hall, pp. 312-321. 


Oldfield, R.L., Radio, Television and Basic Electronics, American Technical Society, 
pp. 8-16. 


Sams, Howard W., Basic Electricity, Twelfth Edition, Job 1, Bobbs Merrill. 


Slurzberg, Morris, Essentials of Electricity for Radio and Television, McGraw-Hill 
Book Company, pp. 45-61. 


QUESTIONS 


What are the two types of charges that a body may take? 
What are the two types of electricity as defined in class? 
What is a conductor? 

What is an insulator? 

How can an atom become charged? 

What are the three forms of matier? 

What is the difference between current and electromotive force? 
What are the four ways of creating an electromotive force? 
Explain in what direction electrons flow. 

How do bodies with like charges behave? 

. How much does the proton weigh? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


o~ 4 - ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course if Basic A-C D-C 


Lesson i-B 
Units 


INTRODUCTION 


Electronics, like other fieids, has a language ali of its own. Many of these terms have 
other meanings elsewhere. 


OBJECTIVE 


The purpose of this lesson handout is to acquaint you with some of the most common and 
basic electronic terms. Remember these terms; they will be used again and again. 


Hemney, Keith, Principles of Radio, John Wiley and Sons, pp. 26-29. 
Marcus, Elements of Radio, Prentice-Hall, Second Edition, pp. 321-327. 


Sams, Howard W., Basic Electricity, Twelfth Edition, Job 2, Bobbs Merrill. 


Slurzberg, Essentials of Electricity for Radio and Television, McGraw-Hill Book Company, 
pp. 67-74. 


Note: The instructor will usually provide sufficient reading material, however, if he 
should fail to assign the material from Slurzberg that is specified in these handouts, you 
are expected to go ahead and read it. Remember, it is for your benefit. 


QUESTIONS 


What is electromotive force? 

Why are we concerned with differences in pressuze? 
How many electrons make a coulomb of charge? 
What is an ampere? 

What is the unit of power for electrical work? 
Define ferce. 

Define energy. 

R is the symbol for 

E is the symbol for 

Tis the symbol for 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
- MATH EVALUATION TEST (1960-1961) 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course fi Basic A-C B-C 
Name Class Date 
ADD 
1, -9 2% 16 3. -2 1/4 4, 0025 5. 16 6. ~78 
ez 730 6 5/7 - 3024 66 -47 
7 -8 2/3 8. -8 5/8 
16 4/5 4 2/3 
SUBTRACT 
° 9, -9 id. 16 li. -2 1/4 22. .0025 13. 16 14, -78 
oe -30 6 5/7 -.1024 66 -47 
e 
15. -8 2/3 16. -8 5/8 
16 4/5 4 2/3 
MULTIPLY 
17. (5) (-4 


18. (3) (-6) (4) 
19. (a4) (-b4) (-c) 
20. (x9) &) 

21. (2ay443 

22. (15¢e2d3e} (4cz) 
23. (4+ix) (x) 


24, 3(3x + 4y) + 4(2x + y) 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION tNSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course {ff antic A-C D-C 
Lesson 2 
Algebra ~ Review and Application to Electronics 


INTRODUCTION 


This lesson will consist of three hours of lecture. Approximately two hours will be 
spent on the review of mathematics. The remaining hour will concern electron theory. 


MATHEMATICS 


Objective: In the review of mathematics we will concern ourselves mostly with the 
addition, subtraction and multiplication of signed numbers. The laws of exponents, 
multiplication of monomials, multiplication of polynomials, and the multiplication 
of polynomials by polynomials will take up most of the lecture period. This review 
may be somewhat slow or fast according to the ability of the students. STAY 
WITH YOUR STUDENTS as much es possible. 


Explanation: Continued review of algebra. Cooke's Basic Mathematics for Electronics, 
Second Edition, pages 74-84, and Cooke's Mathematics for Electricians and Radiomen, 
First Edition, pages 25-36. 
1. Multiplication of signed numbers ! 
2. Laws of exponents 
3. Multiplication of monomials 
4. Multiplication of polynomials by monomials 
5. Multiplication of polynomials by polynomials 
Summarization: In this very rapid review of math and algebra fundamentals we have 
talked of addition, subtraction and multiplication of signed numbers. In your study 
of electronics, a basic knowledge of these things is an absolute necessity. Be sure 
that you understand them. 
1. Assign problems as homework. 
ELECTRONICS 
Objective: The objective of this lecture period will be to give the student a clear 


understanding of potential, current flow, methods of producing an electric current 
and primarily, Ohm's Law. 


TEACHERS OUTLINE 
¥OCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course Hi Basic A-C D-C 
Lesson 2 (Con't.) 


Algebra - Review and Application to Electronics 


Explanation: Review pages 45-57 in Slurzberg’s, Essentials of Electricity for Radio and 
Television. Answer the students" questions. 


i. Potential--Discuss potential and potential difference. Give other terms for 
potential. 


2. Current flow--Whet it is and what it is affected by. 


3. Discuss the methods of producing an electric current--chemical, thermal, magnetic 
and solar. 


4. OGm's Law--Use the hydraulic analogy of current flow. 
a. Rate of flaw is equal to the pressure divided by the opposition. 


b. Rate of currert flow is equal to the voltage (pressure) divided by the opposition 
(resistance). 


Therefore, I= E/R 


5. Discass Figure 2-18.0n page 68 in Slurzberg’s, Essentials of Electricity for Radio | 


and Television. 
6. Go through Slurzberg’s, Essentials of Electricity for Radio and Television, page 


by page in the Symbols and Abbreviations. 
Summarize: 
Assiga Ofm's Lew problems for the students’ homework. Select problems from Cooke's 
Mathematics for Electricians and Radiomer, Cooke's Basic Mathematics for Electronics, 
Second Edition, and Slurzberg’s Essentials of Electricity for Radio and Television. 
Hend out Lesson 2-A, “Simple Circuits”. 
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ASSIGNMENT SHEET 
VOCATIONAL EL ECTRONEC TECHNICIAN TRAINING 


Course li Besic 4-C D-C 


INTRODUCTION 


fa order to read clocmcel Gigswans and servic: Skecimomic equipment, the complete 
BREST Santins of eiscrrical syrmixis em cisgraems is a wecessiny. 


OSJECTIVE 


The purpose of tis fess 15 to DrToancse Yom te the besic clectromtc symbols and to 
the Circuit Gieeram. You will compicie this just 2s vou did the first two hendants. 


REFERENCES 


Marens, Biemods of Ratio. Premire-Heli, Ssomd Edition, pp. 332-336. 


Radio Blooretics aud Tsisvisiem Laborstcry Memmi, Basic , Lesson 2, 
Blocuremic Ininmerics Associsiian, McGrew-it_ Book Compeny. 
Sams, Howard W.. Besic Hipcuricity. Twelfth Eciiom, fob 2, Eobbs Merrill. 


Slmrmers, Hssamisis af Ei crririy for Ratio amd Television, McGrew-Hill 
Commery. pa. 129-149. 


JESTIONS 


Wiest four ings mast a practical stectrical cimemit have? 
Whet Go we meen br 2 pareel circa”? 
The nsracoert will opiate severe! chooses on the board for you to identify. 
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VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


TEACHERS OUTLINE 


re 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
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Course II Basic A-C D-C 
Lesson 3 
Algebra - Review and Exponents 
MATHEMATICS 
Objective: In this hour of lecture, we will go into the division of signed numbers, the 
laws of exponents, zero and negative exponents, the division of monomials, and the 
division of polynomials by monomials. You will be assigned material for study in 
preparation for a short math quiz on the material covered to date. I will introduce you 
to the slide rule in the latter part of the hour. 
1. Divisiot of signed numbers 
2. Law of exponents in division 
3. Zero and negative exponents 
4. Division of monomials 
5. Division of polynomials by monomials 
Assign problems 5-2, 5-3, and 5-4 on pages 37-4° in Cooke's, Mathematics for 
Electricians and Radiomen, and problems 9-5, 9-6, 9-7, and 9-8 on pages 85-91 in 
Cooke's, Basic Mathematics for Eiectronics, Second Edition. Work the even problems. 
Read “Equations” next week. 
Prepare for a math test next week on the material covered so far. 
Be sure everyone has a slide rule. 
ELECTRONICS 
Objective: In this hour of lecture, we will discuss resistance, conductors, and insulators. 
{ will also hand out your first laboratory experiment and explain it to you. You will have 
approximately one hour in the lab. 
1. Resistance, conductors, and insulators 


2. Resistors--Show examples of many types. 


3. Hand out Lesson 3-A, "Ohm", and Lesson 3-B, “Ohm's Law". Explain 3-B in 
detail and prepare the class for lab. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


E ° ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course Hf Basic A-C D-C 


Lesson 3-A 
OHM 


INTRODUCTION AND OBJECTIVE 


This is the first reai assignment where we tegin to use some of the terms we have 
learned to date. This lesson concerns itself with the chm. The ohm is the unit of 
resistance as the inch is the unit of length. The ohm is named for Dr. George Simon 
Ohm {1784-1854} who was a famcus German physicist. Dr. Ohm did very much of 
the early work in electricity. 


REFERENCES 
Henney, Keith, Principies of Radio, John Wiley and Sons, pp. 22-24. 
Marcus, Elements of Radio, Prentice-Hali, Second Edition, pp. 121, 346, 405. 


Oldfield, Radio, Television and Basic Electronics, American Technical Society, 
pp. 29-35. 


Sams, Howard W., Basic Electricity, Twelfth Edition . Lesson 4, Bobbs Merrill. 


Slurzberg, Essentials of Electricity for Radio and Television, McGraw-Hill Book 
Company, pp. 66-82, 129-149. 


QUESTIONS 


1. Define the ohm as cutlined by the Bureau of Standards. 
2. Define the ampere as outlined by the Bureau of Standards. 
3. Define the volt as outlined by the Bureau of Standards. 
4. Ifthe resistance remains constant, an increase in voltage will have what effect 
upon the circuit? 
>. Ifthe voltage remains constant, an increase in resistance will have what effect 
upon the circuit? 
6. A table lamp has a resistance of 2200hms. How much current does it draw when 
used cn a circuit that has a voltage of 110 volts? 
_ . 7. What is the symbol for the ohm? 
f : 8. Three resistors of 7.15, 4.22, and 9.63 ohms are connected in series across a 
a 110 volt line. How much current will flow? 
9. What is the voltage across each resistor above? 
10. What is the power expended in each resister above? 


-10- 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course ff Basic A-C D-C 


Lesson 3-B 
Ohm’s Law 


INTRODUCTION AND OBJECTIVE 


This lesson is to prove or disprove Ohm's Law. Do not turn the circuit on until it has been 
checked by the instructor. Meters cost money. Ask the instructor for the form to be used 
on laboratory write-ups. The voltage source will be provided by the instructor. 


REFERENCES 


Radio Electronics and Television Laboratory Manual, Basic Electricity, Job 7, Electronic 
Industries Association, McGraw-Hill Book Company. 


Sams, Howard W , Basic Electricity, Twelfth Edition, Lesson 4A; Lessons 1A-3A. 


Slurzberg, Morris, Essentials of Electricity for Radio and Television, McGraw-Hill Book 
Company, Chapter 4. 


MATERIAL AND EQUIPMENT REQUIRED 


0-30 volt, DC voltmeter; 0-10 ma., DC ammeter; and the following resistors: 3300; 3600; 
10000; 12000; and 22000 ohms 


PROCEDURE. 


1. Construct the circuit shown here. Use one of the breadboards the instructor will provide. 
insert the 22000 ohm resistor first. 


2. Do not close the switch. Have the instructor check the circuit. 


3. Make a table and record the following data: 
a. The applied voltage 
b. The current flowing through the circuit 


+ REIT ws 


4. Remove the 22000 ohm resistor and repeat step 3 with each of the other resistors. 
Use the larger values first. 
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ASSIGNMENT SHEET 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course Ii Basic A-C D-C 


Lesson 3-B (Con't.) 
Opm's Law 


5. Compute the value of R in each case. The resistance in any circuit is equal to the 


voltage across the resistor divided by the current flowing through the resistor. 


QUESTIONS 


SAO ob Ow Ne 


Explain te color code on the 10000 ohm resistor. 

Explain any difference found between the rated and computed values of R. 

With a fixed resistance, one that does not change, what is the effect of doubline E? 
With a fixed voltage, what is the effect of doubling R? 

What must one remember concerning the units when using Ohm's Law? 

Did we prove or disprove Ohm’s Law? Explain. 

Summarize in a paragraph or two. 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Gourse ff Basic A-C D-C 
Lesson 4 
Algebra - Review of Equations, Primes, and Subscripts 


INTRODUCTION AND OBJECTIVE 


tn this lecture period we wi) continue cur review of algebra by starting on equations, 
literal equations.and primes and subscripts. There will be a short math test on the 


materia: you have covered to date. im the electronics portion of the lecture, i will answer 


any questions which arose in last lesson‘s introductisn to the laboratory. We will work 
severa! Ohin’s Law probiems. 1 wit! also hard out Lesson 4-A. This will measure the 


resistence of the current meter, ft may clear up some inaccuracies in the last experiment. 


MATHEMATiCS 
i. Equations 
2. Primes and subscripts 


3. Math test--Aliow 30 minutes. 


4. Assign: 7-1i through 7-6, pp. 55-59, 2 Cooke’s. Mathematics for Electricians and 


Radiomen; 10-1 through 10-6, pp. 92-97, in Cocke’s, Basic Mathematics for Electronics, 


Second Edition, as reading and work material for next week. 


ELECTRONICS 
1. Review Ohm's Law and any questions on last week‘s handouts and laboratory. 
2. Work problems assigned last week. 
3. Hand sut Lesson 4-A, “Meter Resistance Measurement™ and explain. 


4, Assign 12-16, page 84, in Slurzberg's, Essentials of Electricity for Radio and 
Television, to work by next week. 


5. There will be a short quiz on Ohm's Law if time permits. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course I Basic A-C D-C 


Lesson 4-A 
Meter Resistance Measurement 


INTRODUCTION AND OBJECTIVE 


Some of the inaccuracy encountered in Lesson 3-B was due to the resistance of the 
milliammeter, which was actuality in series with the resistor. Meter movement may 
be damaged if measured with an ohmmeter. In this short experiment, you will measure 
the resistance of the meter indirectly. 


REFERENCE 
Lesson 3-B 
PROCEDURE 


1. Construct the same circuit that you had in Lesson 3-B. Use the 3.3 k ohm resistor. 
Disconnect the voltmeter from the circuit and attach leads to its terminals. 


2. Have the instructor check the circuit before you apply the voltage. 


3. Measure the voltage across the milliammeter terminals and record it along with 
the current reading. 


4, Compute the resistance of the milliammeter. 
QUESTIONS 


1, What was the computed resistance of your milliammeter? 

2, How is it possible to damage a current meter with an ohmmeter? 

3. Since the milliammeter was in series with the resistors being measured in Lesson 
3-B, it was also limiting the current. Therefore, the resistance you computed in 
each case was the total resistance of the meter and the resistor. 

4. Subtract the resistance of the meter from each computed resistance in Lesson 3-B. 
Compare the results with the rated value of each resistor. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE. TERRE HAUTE, INDIANA 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course 7 Basic A-C D-C 
Lesson 5 


The Slide Rule - Powers of Ten 


INTRODUCTION AND OBJECTIVE 


in this ‘« cre period we wil! review or critique the last period math test. There will be 
m:.te preparaticn for the use cf the siide rule. We wiil start our study of powers of ten. 
in the electrenics portion of the lecture, you can be sure to ask any questions you have 
on the lab experiments. You will be introduced tc the multimeter, a new piece of test 
equipment. There wiil be a short electronics quiz following this lesson. 


MATHEMATICS 
1, Review math test. 


2. Preparation fcr the use of the slide rule 
a. Powets of ten 
b. Work chapter 7 over to and including problems 7-2 in Cooke's, Mathematics for 
Electricians and Radiomen, pp. 55-62. Work chapter 10 over to and including 


problems 10-8 in Cocke's, Basic Mathematics for Electronics, Second Edition, 
pp. 92-100. 


3. Assign the rest of chapters 7 and 10 for next week. 


ELECTRONICS 
1. Review last week’s lab. 
2. Pass out and explain Lab Lesson 5-A, “Resistors in Series". 
3. Explain and demonstrate the use of the ohmmeter portion of the multimeter. 
4. 


Work some of the problems on pages 156-157 in Slurzberg's, Essentials of Electricity 
for Radio and Television. 


5. Assign problems 6-13 on pages 156-157 in Slurzberg's, Essentials of Electricity for 
Radio and Television. Use the slide rule as much as possible. 
6. There will be a short electronics quiz. 


1, Lesson 5~A, if all other lab work is completed. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION {NSTRUCTIONAL, MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


Ba. ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course I Basic A-C D-C 


Lesson 5-A 
Resistors in Series 


INTRODUCTION AND OBJECTIVE 


In this lesson we wi!l see what occurs when we put more than one resistor in series on a 
Single voltage source. You are to use a new instrument, the chmmeter. 


REFERENCES 


Radio Electronics and Television Laboratory Manual, Basic Electricity, Job 8, McGraw- 
Hill Book Company, Electronic Industries Association. 


Slurzberg, Essentials of Electricity for Radic and Television, McGraw-Hill Bock Company, 
pp. 118-162. 


MATERIALS AND EQUIPMENT USED 


0-30 volt, DC voltmeter; 0-10 ma, DC millimeter; multimeter; and the following resistors: 
R-1, 330; R-2, 510 R-3, 1000; R-4, 2200; R-5, 3900: and R-6, 4700 ohms. 


PROCEDURE 


1. Measure the following combinations with the ohmmeter. Record your readings. 
Combination A--R-1l, R-3 and R-5 
Combination B--R-2, R-4 and R-6 
Combination C--R-1, R-4 and R-2 
Combination D--R-2, R-3 and R-5 


2. Complete the following circuit. Have the instructor check it. Place combination A 
in the circuit first. 


ja Oe x 

a 

3. Record the following information for each combination. Do combination D last. 
a. TotalE 


b. I measured 
c. Rcomputed “({E divided by J} 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND iNDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course If Basic A-C D-C 


Lesson 5-A (Con't.) 
Resistors in Series 


4, Using combination D, move the current meter So as to measure the current flowing 
threugh point X and then point Y. 


5. Remove the vcltmeter from its place and measure the voltage across each resistor. 
Watch the ammeter as you do this. 


6. Ask the instructor for a vacuum-tube voltmeter and repeat Step 5 under his super- 
v:sion. 


QUESTIONS 


1. How can we compute the total resistance of a series circuit prior to taking voltmeter, 
ammeter readings? 

2. Explain any differences found between rated, measured and computed values of R. 

3. What is the relationship between the current passing through each resistor in a series 
circuit? 

4. Would changing positicns of the resistors in a series circuit have any effect on the 
flow of electrcns? Why? 

5. What did you notice about the sum of the voitages in Step 5? 

6. What did you notice about the sum of the voltages in Step 6? 

7. What is the total power being expanded in combination D? 

8. Summarize the experiment. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL A lh lagress LABORATORY 
VOCATIONAL EDUCATION DIVISION NDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course If Basic A-C D-C 


Lesson 6 
The Use of the Slide Rule - Ohm’s Law 


INTRODUCTION AND OBIECTIVE 


tn this lecture period we will continue our study of the slide rule and work Ohm's Law 
problems. [ wiil try to give you sufficient time to catch up on the lab work. 


MATHEMATiCS 

1. Continue with powers of ten as far as power of a product. 

2. Assign for next week, problems 7-3, pages 64 and 65, Cooke's, Mathematics for 
Electricians and Radiomen, First Edition and problems 10-3, pages 102 and 103, 
Cooke's, Basic Mathematics for Electronics, Second Edition. 

3, Finish chapter 7, Cooke's First Edition and chapter 10, Cooke's Second Edition. 

(Blackboard quiz} 


> x 450 x 0.007 x 107) 


1, Multiply: (0.0036 x10 
2. Draw schematic on board. 
a. E is 1.73 volts, R is 600 ohms, find I. 
b. Tis 3.25 ma, R is 2,500 ohms, find E. 


c. An electric lamp is designed to carry 0.75 amperes. Its resistance is 148 ohms. 
For what line voltage is it designed? 


ELECTRONICS 


1. Use and operation of the ohmmeter. 


2. Work problems 7, page 156 in Slurzberg's, Essentials of Electricity for Radio and 


Television, 


3. Study Ohm's Law, chapter 9, page 75, Cooke's First Edition and chapter 13, page 135, 
Cooke's Second Edition. Lecture on first three paragraphs and the first group of 
problems. 


4, Assign problems 9-1, page 78, Cooke's First Edition and problems 13-1, page 139, 
Cooke's Second Edition. 
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INOMAMA OEP ARTMEMT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 


VOCATIONAL EDUCATION OIVTSION INDIANA STATE COLLEGES 
TRAE SND IMOUSTRIAL SERVICE TERRE HALTE, INDIANA 


TEACHERS OUTLINE 
YOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course = Basic A-C D-C 
Lesson 6 (Con't.) 
The Use uf the Slide Rule - Ohm's Law 


2. Assign as treading material. chapter 9, pages 75-84, Cooke's First Edition and 
chapter $. pages 135-145. Cooke's Second Edition. 
LAB 


i. ATSWET any questisrs and g- t> Lab 5-A. 


-19- 


fang re UE ERAT a So 


IANA CSSA NE OF PLES INSTAUC so INGTRUILTIONAL MATERIALS LABORATORY 
VOCATIONAL SCUCATION OMSON IMMA STATE COLLEGE 
TRALE AND ENDUSTRAL Sonn TERRE HACITE, UNDLIANA. 


TEACHERS OUTLINE 


Course i Besic A-C D-C 


Rlecarmmic Cinenis - Semmes and Perelel 


INTRODUCE. ASD OS EC WE 
Miath wi" “teagmmmr i> the tore af the sinc role and 2th that will parole! the electranics 


the czy. Be Sims iwi mide rato the para™e! ciremit «We will stady many 
Pprmmltas For f -TaMUiS iR Ds Tesiawe . 


4 
3 


MATHEMAT CS 
1. Work problems 7-3. nese 64. m Coke s. Methem=sucs for Blectricians ead Radiomen. 
First Edtiioe and prattems 10-3. pase 102. im Coke's. Basic Mathematics for Elec-_ 
teres. Secmmd Hemacr 


2. Rewiew the rest sf the Cheer on pewers af tem. 


3. Staty Chamc? 9 im Cocke's Furst EdGemom. pp. 73-91. Work problems 9-1. pege 78: 
9-3. peg 89m Cons $ Firsi Fimo. 


Sumi charmer 25 in Colk = Secant Boise. pp- 135-158. Work problems 13-1. pege 
259. 13-2. pece 145 43-3, pase It m Cote s Kec Editio. 


4. Nest week's assignment #23 momie 7-3. 9-2 and 93 im Coote’s First Edition and 
10-3. 15-2 ang 15-3 m Cxke's Serimd Besa. 


>. Asser propiems 30, 3i and 32. rase SS. im Simmer s,_ Essenmialis af Blectricity 
fat Rages and Pelevisi-n. Use tte sate mie witen solvime these problems. 


i. Espam Lap 5>-A om sor poms that are mot Clear to the smmients. 
2. Ask ior (ad Rend-im 75 he Raenfed mm as Soa as they are ready. 
2. Reywew the spree i the aimee. 


4. Work probers cr pease 78 TF Cock | First Edtetaom and problems am pege 139 im Cooke‘s 
Sata EGsicn 


>. Parasisi cits rs 
&@ Currvem. Wa?isoe, resistance 2nd power 


b Characterisncs, rege 133 in Sturwterg’s, Essentials of Blecuricity for Radio 
amd Te ievasicn 
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INDIANA DEPARTMENT OF PUSLIC INSTRUCTION INSTRUCTIONAL MATERIALS LASORATORY 
VOCATIONAL EDUCATION OIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL. SERVICE TERRE HAUTE, I[NOSANA 


TEACHERS OUTLINE 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course Ii Basic A-C D-C 
Lesson 7 (Con't.) 
Electronics Circuits - Series and Parailel 


6. Pass out Lesson 7-A and fully explain. 


. Briefly expiain the use of the ammete~ scale of the multimeter. 


8. Next week's assignment: 
a. Read pages 133-137 in Slurzberg‘s, Essentials of Electricity for Radio and 
Te.evision, 
b. Read pages 163-165 in Cooke's First Edition and pages 231-235 in Cooke's 
Second Edition. 


c. Work problems 14-1, page 165 in Cooke's First Edition and problems 18-1, 
page 235, in Cooke's Second Edition. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY’ 
VOCATIONAL EDUCATION DIVISic.? INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIAN: 


. ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course if Basic A-C D-C 


Lesson 7-A 
Paralle! Circuits 


The purpose of this experiment is to study the flow of electrons in parallel circuits. In 
Hf | parallel circuits, the electrors have a choice of paths to follow. We must remember 
: that the ammeter goes in series with the load. 
REFERENCES 


Cooke, Mathematics for Electricians and Radiomen, pages 102, 165. 


CTE ager aetety var ti'r Ftnaryein ate: + 
. 


; 3 
: INTRODUCTION AND OBJECTIVE 
Cooke, Basic Mathematics for Electronics, pages 170, 235. 
Marcus, Elements of Radio, Prentice-Hali, Second Edition, pp. 94-96, 333-335. 
Oldfield, Radio, Television and Basic Electricity, American Technical Society, pp. 43-45. : 


Radio, Electronics and Television Laboratory Manual, Basic Electricity, McGraw-Hill 
Book Company, Electronic Industries Association, Job 9. 


Slurzberg, Essentials of Electricity for Radio and Television, pp. 134-135, Chapter 14. 
MATERIALS AND EQUIPMENT USED 


0-10 DC milliammeter; 0-30DC voltmeter; multimeter; vacuum-tube voltmeter; and the 
following resistors: R-1, 1k; R-2, 3.3k; R-3, 4.7k; and R-4, 2.7k ohms. 


PROCEDURE 


1. Measure each resistor with the ohmmeter and record its value in a table opposite 
its rated value. 


| 2. Form the following paraliel combinations and measure the combinations with the 
ae ohmmeter. Record their value. 

ie. a. Combination A--R-1, R-2 and R-3 

b. Combinaticn B--2-2, R-3 and R-4 

hese c. Combination C--R-5, R-1l and R-4 
: d. Combination D--R-1, R-Z and R-4 


3. Connect the following circuit, using combination A first. 


| 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANS. 


INSTRUCTIONAL MATERIALS LABORATOR* 


ASSIGNMENT SHEET 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course Basic A-C D-C 


Lesson 7-A (Con't.) 
Parallel Circuits 


4. Record the value of the applied voltage and the current that is flowing. Compute the 
value of R; by dividing E by [. 

5. Repeat with combinations B, C andD. Leave C in the circuit for the next part of the 
experiment. 

6. Place the VOM in the circuit as an ammeter and only the electrons through R-1. Let 
the instructor check the circuit before you turn the circuit on. 

7. Repeat for the number of electrons in R-3 and R-4. 

QUESTIONS 

1. Compute the value of each of the combinations by the special formula that you will 
find in the reference material for parallel circuits. 

2 


SO Ul 


. Explain any differences found between the measured value of R (Step 2), computed R 


(Step 4 and 5), and the values found in question 1. 

What relationship, if any, do we notice between the total current and the current in 
the individual branches? 

What is true concerning the voltage across each resistor in a parallel circuit? 
What is the total power consumed in combination C? 

What effect does the milliammeter's resistance have on the circuit? 

Summarize the experiment. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANA 


TEACHERS OUTLINE 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course Ii Basic A-C D-C 
Lesson 8 
Parallel Circuit Problems 


eae iLibizaduere als ALGINATE SN. GATS pe anhSaas natal il 


INTRODUCTION AND OBJECTIVE 


In this period of iecture and discussion we will continue using parallel circuits. In order 


to fully acquaint you with the characteristics of parallel circuitry, we will work several 
problems. 


id Set ALaL marta 6 


sw 


MATHEMATICS 
1. Review of reciprocals 
2. Power of a power 
3. Work last week's assignment. 
4. Work problems 9-3, page 89, in Cooke's, Mathematics for Electricians and Radiomen, 
First Edition and problems 13-3, page 151, in Cooke's, Basic Mathematics for Elec- 
tronics, Second Edition. 


5. Study Ohm's Law~-Paratiel circuits. 


6. Work example, bottom of page 164 in Cooke's First Edition and example on page 235 
in Cooke's Second Edition. 


7. Assign for next week: Problems 14-1, page 165, in Cooke's First Edition and problems 
18-1, page 235, in Cooke's Second Edition. 


ELECTRONICS 
1. Review parallel circuits. 
2. Review the operation of the multimeter to date. 
3. Explain Lab 7-A and ask for questions about it, 
4. Read pages 133-137 in Slurzberg's, Essentials of Electricity for Radio and Television. 


5. Assign for next week: 18, 19 and 20, page 157, in Slurzberg's, Essentials of Elec- 
tricity for Radio and Television. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LAGORATORY 
VOCATIONAL EDUCATION DIVISION 


INDIANA STATE COLLEGE 
TRADE AND !NDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


TEACHERS OUTLINE 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course If Basic A-C D-C 
Lesson 8 {Con't.) 


Parallel Circuit Problems 


LAB 


—— 


1. Continuation of tast week 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 


INSTRUCTIONAL MATERIALS LABORATORY 


INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE 


TERRE HAUTE, INDIANA 


TEACHERS OUTLINE 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course =" Basic A-C D-C 


Lesson 9 
Simple Series ~ Paralle] Combination Circuits 


INTRODUCTION AND OBJECT:VE 


So far we have stugied series circuits and parallei circuits separately. Seldom in elec- 
tronics wi. you se these circuits in this simple form. Electronic circuits consist of a 
combination cf series and paratlei circuitry in this lecture period, you will be intro- 
duced to simp:e series-paralle! circuits. The next iab experiment wiii be of this type. 


MATHEMATICS 


1. 


Work problem 16 in problems 9-2, page 84, Cooke's, Mathematics for Electricians 
and Radiomen, First Edition and probiem 16, problems 13-2, page 146, Cooke's, 
Basic Matkematics for Electronics, Second Edition. 


. Work problems 9-3, page 89, Coske’s First Edition and problems 13-3, page i50, 


Co--ke's Second Edition. 


3. Review paraiie! circuits, page 162, Cocke's First Edition and parallel circuits, 
page 230, Cocke's Seccnd Edition. 

4. Study fcrmulas ~ examples on pages 163-164, Cooke's First Edition and examples 
on pages 233-235, Coske‘’s Second Edition. 

2». Work problems 14-1, page 165 and 14-2, page 167, in Cocke's First Edition. Work 
problems 18-1, page 235, and 18-2, page 238, in Cooke's Second Edition. 

6. Assign prsbiems 14-1, 14-2 and 14-3, pages 165-173, in Cooke’s First Edition and 
problems 18-1, 18-2 and 18-3, pages 235-243, in Cocke’s Second Edition for next 
week. 

7. Assign paragraph 14-3, page 168, to read in Cocke's First Edition and paragraph 
18-3, page 238, tc read in Cooke's Second Edition. 

ELECTRONICS 

1. Review paraiie! circuits. 

2. Simple combiration circuits. 

3 


. Work exampie 4-9, page 138, in Slurzberg's, Essentials of Electricity for Radio 


and Televisicn. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION OIVISION INGIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course Il Basic A-C D-C 
Lesson 9 (Con't.) 


Simple Series - Parallel Combination Circuits 


4. Series and parallel battery combinations 

9. Work example 4-11 on page 142 in Slurzberg. 

6. Work problems on pages 156-157, in Slurzberg, if time permits. 

7. Assign as reading material for next week on pages 137-154, in Slurzberg. 


8. Assign problems 18 through 24 on page 157 in Slurzberg. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATGCRY’ 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND tNOUSTRIAL SERVICE TERRE HAUTE, INDIANS. 


& ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course IT Basic A-C D-C 


Lesson 9-A 
Combined Series and Parallel Circuits 


INTRODUCTION AND OBJECTIVE 


We have studied the reaction of pure resistive load in simple series and parallel com- 
binations. Now we are gcing to place them both in the same circuit at the same time. 


REFERENCES 
Lessons 1-8 
MATERIAL AND EQUIPMENT USED 


0-10 DC ma meter; 0-30 DC voltmeter, vacuum-tube voltmeter; multimeter; and the 
following resistors: R-1, 330; R-2, 470; R-3, 1000; R-4, 2200; R-5, 3900 ohms 


PROCEDURE 
, 1. Measure and record the resistance from point A to D. 
2. Connect the circuit below. P-/ B fy 
oT (www - WW SI} C 
le A RA L-2 


= | had 
= —— 


— _ 


3. Measure and record the resistance from point A to D. 
4, Measure and record the resistance from point B to C. 


5. Place the ammeter So as to measure total current. Be sure to place the switch So as 
to protect both meters. 


6. Measure and record total voltage and the voltage across each resistor. Remember 
we have to use a VOM So as not to load the circuit. 


7. Record the total current and the current through R-2 only. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 

VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 

TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANA 
ASSIGNMENT SHEET 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course Ii Basic A-C D-C 


Lesson 9-A (Con't.) 
Combined Series and Parallel Circuits 


8. Record the current through R-4 only. 


9. Record the current through R-5 only. 


What does the current read now? 
QUESTIONS 
1. Compute the resistance from point Bto C by the formula for parallel resistors. 


2. How can we compute the total resistance from A to D so that we might predict the 
current? 


3. How does the voltage across R-5 compare with the sum of the voltages across R-4 
and R-2? 


4. Calculate the resistance of the parallel branch by using total current. 

9. Calculate the total resistance by using the total current. 

6. Calculate the current in each branch by using rated values for the resistors. 
7. What is the power consumed in the circuit? 


8. Summarize the experiment. 
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10, Remove R-2 from the circuit. This is what would happen if that resistor burned out. 
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tNDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 


{INSTRUCTIONAL MATERIALS LABORATORY 


INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE 


TERRE HAUTE, INDIANA 


TEACHERS OUTLINE 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course Il Basic A-C D-C 


Lesson 10 
Bridge Circuits 


INTRODUCTION AND CBJECTIVE 


This lecture is a continuation of complex resistive circuits. In the mathematics portion of 
the lecture, we will discuss a new circuit known as the bridge. If you find that the math 
discussion seems to be electronics and vice versa, keep in mind that the two are actually 
inseparable. You must understand them both to really understand either. In the electronics 


hour, you will meet the pesky voltage divider. You will also be assigned another lab 
handout. 


MATHEMATICS 


. Compound circuits 


2. Bridge circuits; The Wheatstone Bridge 
3. Work.example | on page 178 in Cooke’s, Mathematics for Electricians and Radiomen, 
and example 6 on page 274 in Cooke's, Basic Mathematics for Electronics, Second 
Edition. 
4, Work the problems in last week's assignment. 
9. Assign problems | and 2 of 14-5 on pages 179-180 in Cooke's, Mathematics for Electricians 
and Radiomen, and problems 1 and 2 of 20-3 on page 275 in Cooke's, Basic Mathematics 
for Electronics, Second Edition. 
6. Assign any problems we have covered that the students seem to need practice on. 
ELECTRONICS 
1. Parallel and combination circuits . 
{ 
2. Start in Slurzberg's, Essentials of Electricity for Radio and Television, on page 137. 
3. Rheostats and potentiometers 
4, Voltage dividers 
2. Work problems 18-24 in Slurzberg's, Essentials of Electricity for Radio and Television, 
pages 154 and 155. 
6. Critique Lab 9-A. 
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7. WARNING: Exam on clectrouics to date, howev.., it will be mainly on paraiiec! and 
combination circuits. Next week. 


§. Assign problems 26 30, 32 and 40 on pages 159-160 in Slurzberg’s, Essentials of 
Bilectricity for Radio end Television. 


9. Hend our Leb Lesson £9-A, “The Voltage Divider", and explain. 


1. Contimction of work assigned. 
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ASSIGNMENT SHEET 


VOCATIONAL ELECTRON TECHNICIAN TRAINING 


Course Basic £-€& DB-€ 


Lesson 10-3 
The Vottsce Diriter 


INTRODUCTSON AND OSIECTWE 


We have to is tims sS2m 2 Rien iar many power smmptes. A. BR C and Miamenr 
Smmpiiss must 2H he steamed for the secsher. We bese soem tet cach imefividma: tue 
mM & Sei may FSQUITS Qiie ress ToNseSs et persia. 2 have a sepersie supply for 
earh mood would rake 25 Griivs & lecveng ven foc the power supply only. tn this “esecr 
we Will Gomonssraie Row o= Soop yy may be ulitzed ts supply the meny different woiteges 


REFERENCES 


Heamey, Ket, Primcipses oF Ran. Tom Wiley ami Soms. pp. 23, 3L7-d29. 
Marcas, Elemerrs af Ratio. Premice-Hel, Semrd Ecatcm, pp. 1463-169. 
OldGelt, Ragio, Television: amo Basic Riececry, Americem Tecimical Society, p. 54. 


Radia, Rlecrranics cai Tetevisis Lenoratary Merrell, fase Electricity, MeGraw-Er . 


Book Campeny, Blesorcsic agasrraes Assecieticn, fom 2? and i3. 


Siecmecny for Racis aah wei, MoGraw-Hitl Book Comparv. 


(a 
83) 
ys 


0-10 mea meter. Toh-emmeter: foo 1200 cio resistors and the following load resistars: 
100). 3300. 2200. 3900. £708, S600. 4800, 2200 acc 10000 cGimes 


PROCEDURE 
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ASSIGNMENT SHEET 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


” 


Course E Basic A-C D-C 
Lesson 1U0-A (Con'‘t.} 
The Voltage Divider 


2. Record the following with the switch open. 
a. Voltage A-F 
b. Voltage B-F 
¢. Veltage D-F 
d. Voltage C-F 
e. Voltage E-F 
ft. Current through iocad 


vphaiene eribevieri ETA ARR pAL TINT LLL AE perk aU ete aE payee eer RATT ele eer ARAL ST AY RRS SESS 


3. Place the 10, 000 ohm load in the circuit and take ali the voltage and current readings 
again. 


ete EM heb Hee ade ee 


4. Using each of the other resistors, ore at a time ard repeat ai! voltage readings, record 
in chart form. (Use the larger vaiue of resistance first.) 


| 


>. Place the VOM in the circuit as to measure current in the load. Have the instructor 
check. 


6. Place the 10, G00 chm icad in the circuit ard record the divider and load current. 


7. Repeat with each remaining load, recording both currents and record in chart form. 


QUESTIONS 


1. How does the toad current vary with the load? 
2. Graph the load current vexsus the divider current for this particular circuit. 
3. What is the relationship between voltage E to F and C to F? 
4. What relationship does voltage B to F have with A to F? 
3. What two importent items must we know about the load in order to design a voitage 
divider? 
6. An amplifier requires the following voltages and currents: 
a. 250 velts at 40 miis 
b. 180 voits at 10 miis 
c. S0volts at 5 mils 
The bleeder current is i0 mils. Design a suitabie divider. 
7. Summarize the experiment . 
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Course if Basic A-C D-C 
Lesson 11 
Review for Mid-Term Electronics Exam 


INTRODUCTION AND OBJECTIVE 
During this hour of lecture, which will be devoted to math, we will review the slide rule 


and bridge circuits. An examination will be given during the second hour on the elec- 
tronics to date. Any time ieft will be spent in jab. 


MATHEMATICS 


1. Problems 14-3 on pages 171 and 172 in Cooke's, Mathematics for Electricians and 
Radiomen, and prokiems 18~3 on pages 241 and 242 in Cooke's, Basic Mathematics 
for Electronics, Second Edition. 

2. Bridge circuits 14-5 on page 177 in Cooke's, Mathematics for Electricians and 
Radiomen, and bridge circuits 20-4 on page 272 in Cooke's, Basic Mathematics 
for Electronics, Second Edition. 

3. Explain the Wheatstone Bridge. 

Problems 14-5, 1 and 2 on pages 179-180 in Cooke's, Mathematics for Electricians 
and Radiomen, and probiems 1 and 2 of 20-3 on page 275 in Cooke's, Basic Mathematics |@ 
for Electronics, Second Edition. ' 


9. Stress the slide rule and review problems on R, of parallel circuits. 


6. Page 170, exampie 4, in Cooke's, Mathematics for Electricians and Radiomen, and 
example 9 on page 240 in Cooke's, Basic Mathematics for Electronics. 


ELECTRONICS 
1 Assign material to work and study for next week. 
2. Give mid-term electronics exam. 


3. Any time left will be spent in lab. 


~34- 


Sai tmaseR ee Rn eC eR eT ee ee en Sita 
. é 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LAGORATORY’ 
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ELECTRONICS EXAM 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course Ii Basic A-C D-C 


NAME 


Underline the correct answers and piace the letier in the blank at the right. 


1. A voltmeter is used to measure 


a. electron flow. c. electrical current. 
b. electrical power. d. electromotive force. 


2. An instrument that will measure AC and DC voltages, resistance, and direct current is 
called 
a. an ammeter. c. a multimeter. 
b. a voltmeter. d. an ohmmeter. 


3. A meter that will read current in thousandthes of an ampere is called 
a. a rheostat. 
b. an indicator. 
c. a milliammeter. 


4, Materiais which do not permit electrons to flow through them ere called insulators or 
&@. resistance extensions. c. non-conductors. 
b. service wires. d. trimmers. 


9. The amount of current flowing through a conductor that has a resistance of 10 ohms and 
a voltage of 130 volts impressed across it is 
a. 0.07 amperes. c. 1.07 amperes. 
b. 130 amperes. d. 13 amperes. 


6. The unit of electrical power is the 


a. volt. Cc. watt. 
b. ohm. d. ampere. 


7. An electric heater takes seven amperes when connected to a 120 volt circuit. Its 
resistance is 


a. 0.5 ohms. c. 840 ohms. 
b. 17.14 ohms. d. 0.58 ohms. 
e. 580 ohms. 


8. If an electric iron has a resistance of 30 ohms and five amperes are required to keep it 
hot, the voltage necessary for the proper operation of the iron is 
a. 150 volts. c. 0.166 volts. 
b. 6 volts. d. 16.6 voits. 
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ELECTRONICS EXAM 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course If Basic A-G D-C 
Page 2 NAME 
9. The pressure that forces or pushes electrons through an electricai circuit is called 

a. current. c. resistance. 

b. voltage. d. wattage. 


10. The flow of electrons through a circuit is called 
a. current. b. voltage. Cc. wattage. 


11. The opposition of electron fiow that is found in aii circuits 1s 
a. resistance. c. electromotive force. 
b. conductance. d. wattage. 


12. Electromotive force is measured in 
a. ohms. c. volts. 
b. watts. d. ampere. 


13. The unit resistance is the 
a. volt. c. ampere. 
b. ohm. ad. watt. 


14. When bare wires touch each other so that an unwanted path is made through which current 
can flow, a 
a. two-circuit ground exists. 
b. short circuit is said to exist. 
c. leakage of flux can be detected. 


15. If three light bulbs are connected in parallel, the voltage across each bulb is 
a. more than that of the source. 
b. the same as that of the source. 
c. less than that of the source. 


16. The amount of current flowing through a conductor that has a resistance of 210 ohms and 
a voltage of 110 impressed upor it is 
a. 0.21 amperes. c. 2,100amperes. 
b. 2.1 amperes. d. 0.523 amperes. 


17. If acarbon resistor of 2 ohms has 10 amperes of current flowing through it, the voltage 
impressed across it is 
a. 0.5 volts. c. 20volts. 
b. 0.2 volts. d. 5 voits. 


-36- 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL, MATERIALS LAGORATIRY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INSIAN* 


ELECTRONICS EXAM 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course I Basic A-C D-C 
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EXPRESS THE FOLLOWING AS NUMBERS BETWEEN i AND 10, TIMES A POWER OF TEN 


i. 0.000025 6. 7,830 

2. 8,000 7. 683 

3. 312,000 8. 83 

4. 0.0000079 9, 2539x1074 

5. 159 x 109 10. 186,600 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTICN INSTRUCTIONAL. MATERIALS LABORATORY 

VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 

TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 4 
TEACHERS OUTLINE 


Course II Basic A-C D-C 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Lesson 12 


Geometry ~- Angles 


pameddeminre ete te dsetdee Soa. nt] NAM EME dog 


INTRODUCTION AND OBJECTIVE 


In this lecture you will be introduced to the geometry necessary for the study of alternating 
current. We will study angles, their generation and how they are measured. The electronic 
portion of the lecture will continue with what was already started, the voltage divider. 


8. 


ELECTRONICS 


Ll. 


MATHEMATICS 
1. Work problems 26, 30, and 32 in Slurzberg's, Essentials of Electricity for Radio and 


Television, pages 158-159. 


The study of angles: Chapter 22 in Cooke's, Mathematics for Electricians and Radiomen, 
First Edition, and chapter 26 in Cooke's, Basic Mathematics for Electronics, Second 
Edition. 


- Study 22-1 on pages 327 and 328 in Cooke's First Edition, and 26-1 on pages 385 and 


386 in Cooke's Second Edition. 


a. Go through part of this material from the book. 
b. Give terms to understand. 


- Generation of angles: 22-2 on pages 328 and 329 in Cooke's First Edition, and 26-2 on 


pages 387 and 388 in Cooke's Second Edition. 


The sexagesimal system: 22-3 on pages 329-331 in Cooke's First Edition, and 26-3 on 
pages 388 and 389 in Cooke's Second Edition. 


Angles of any magnitude: 22-4 on pages 329-330 in Cooke's First Edition, and 26-4 on 
page 389 in Cooke's Second Edition. 


Assign problems 22-1 on page 332 in Cooke's First Edition, and problems 26-1 on page 
390 in Cooke's Second Edition. 


Assign problems 3, 4, 6, 7, 8, 28, 36, and 38 on pages 154-155 in Slurzberg's, Essential 
of Electricity for Radio and Television, as hand-in material. 


Review voltage dividers. 
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Lesson 12 (Con't.) 


Geometry - Angles 


2. Work problem 37 in Slurzberg, page 159. 
3. Review Lab Lesson 10-A. 
4, Give parallel and combination quiz. 


5. The rest of the time will be spent in the laboratory. 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course I Basic A-C D-C 
Lesson 13 
Geometry ~ The Voltmeter Circuit 


INTRODUCTION AND OBJECTIVE 


You have used the voltmeter in several instruments --the multimeter, the vacuum tube 
voltmeter, and the small voltmeter on your breadboard. In this lecture we will see how 
a voltmeter works. You will have a lab experiment in which you will take a meter move- 
ment and design a voltmeter circuit. We will continue our study of angles during the 
math portion. 


MATHEMATICS 


1. Review these terms: 


a. angie h. supplementary angles 
b. vertex i. initial side 
c. sides j- terminal side 
d. right angle k. standard position 
e. acute angle 1. positive angle 
f. obtuse angle m. negative angle 
g. complementary angle n. first quadrant 
0. degrees 
p. minutes 
q. seconds 


LS) 
e 


Read 22-4, "Angles of Any Magnitude", in Cooke's, Mathematics for Electricians, 
First Edition, page 331, and 26-4, in Cooke's, Basic Mathematics for Electronics, 
Second Edition, page 389. 


3. The circular or natural system of measurement: 
@. Explain radian and pi measurements. 
b. Convert radians to degrees. 
c. Convert degrees to radians 


4. Work example 1 on page 334 in Cooke's First Edition and example 1 on page 392 in 
Cooke's Second Edition. 


§. Work example 2 and problems 22-2 on page 334 in Cooke's First Edition and example 
2 and problems 26-2 in Cooke's Second Edition, page 392. 
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Course Basic A-C D-C 


J 
« 


ll. 


Lesson 13 (Con’t.) 
Geometry - The Voltmeter Circuit 


. Read 22-6. "Simiar Triangles”, in Caoke's First Edition, page 335 and 26-6, page 392, 


in Cooke's Second Edition. 
Explain the right criangle. hypotenuse. altitude and hase. 


Exptain briefiy the square and square roct on the slide rule. 


Assign problems 22-4. page 338, in Cooke's First Edition and problems 26-4, page 395, 


in Cooke's Second Edition. 


Assign the first three problems of 22-2, page 334, in Cocke's First Edition and the first 
three problems of 26-2, page 392, in Cooke's Second Edition. 


Assign as reading material: Pages 339-345 in Cooke's First Edition and pages 397~403 
in Cooke's Second Edition. 


ELECTRONICS 


1. 


2. 


Review any questicns on the voltage divider lab experiment. 
Voltmeters: Explain and review the following: 


a. How to connect a voltmeter in a circuit 

b. Construction of a voltmeter 

c. Example 6-1, page 211, in Slurzberg’s, Essentials of Electricity for Radio and 
Television 

d. How to obtain more ranges 

e. Example 6-2, page 212, in Slurzberg’s, Essentials of Electricity for Radio and 
Television 

f. Sensitivity of voltmeters 

g. Ohms per volt rating 

h. Precautions to be observed when using a voltmeter 


Read pages 210-215 in Slurzberg’s. Essentials of Electricity for Radio and Televisicn. 
by next week. 


Assign problems 8 and 9, page 239, in Slurzberg’s, Essentials of Electricity for Radio 


and Television. 
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TEACHERS OUTLINE 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course Fi Basic A-C D-C 
Lesson 13 (Con't.) 
Geometry - The Voltmeter Circuit 
5. Short math quiz 


LAB 


1, Voltage divider 
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We kewe bed several fessans using Obm'‘s Law and have beer smodying the behavior ci 
Giffereet: electronic circuits. in our studies we have used several Cifferemt pes <f 
meters. m all the circuits we had clectrons Rowing. Some si cur meters reed current 
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REFERENCES 
Moerems. Elements of Radic, Prentice-Hali, Second Edition, pp. 375-376. 


Siirztere. Essentiais of Electricity for Radic and Television, McGraw-Hill Book 
Campenr, pr. Zi, 25. 255, end 220. 


Radic, Electronics and Feievision Laberatory Manual, Basic Electrscity, MicC-iw-Hau 
Book Commpeny, Electronic industries Association, iab i+. 


Yom should try te read at least ane or two of these references an voltmeters. 
MATERIAL AND EQUIPMENT USED 

@-l m2 meter movement; vacuumm-tbe velimeier; akc various series resisters 
NEW TERMS 

Xd. Meter movement 

2. Semsitivity jef meter movemens} 

3. Multiplier 
PROCEDURE 

l. Find the sensitivity of your meter-movemert. 


2. Find tie resistance of your meter movement. Have the instructor heip you. 


METERS ABE EXPENSIVE. 
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VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course Ii Basic A-C D-C : 
Lesson 14 i 
Basic Trigonometric Functions i 


~ } 

INTRODUCTION AND OBJECTIVE : 
This lessen will cover more mathematics for a-c. You may think that we are never going 
to get inte actual theory. however, if you undersiand the math we are covering, the a-c 
theory will come much easier for you. in this lecture, you will be introduced te the 


trigonometric terms for the first time. They are sine, cosine, tangent, and the solution 
of problems concerning right angles. 3 


1. Radians and degrees 
2. Obtcuse and acute triangles 
3. Right triengies 
4. Trigonometric functions 
a. Read the first paragraph in Cooke's, Mathematics for Electricians and Radiomen, 
First Edition. page 339, and the first paragraph in Cooke's, Basic Mathematics for 
Electronics, Second Edition, page 397. 


b. Draw 23-1 on page 339 in Cooke's First Edition aid 27-1 on page 3¢8 in Cooke's 
Second Edition on the board and explain fully. 
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c. Sine, cosine, and tangent 


d. Cotangent, secant, and cosecant 


vl 


. Adiacent, opposite, and hypotenuse 


6. Work the example on page 341 in Cooke's First Edition, and the exampie on page 399 
in Cooke’s Second Edition. Explain fully. 


7. Reciprocal reijations of the functions 


8. Complementary angies: Explain 343 in Cooke's First Edition, using figure 23-4 as an 
example, and explain 401 in Cooke's Second Edition, using figure 27~4 as an example. 


9. Assigned as reading materia!, pages 234-350 in Cooke's First Edition, and pages 401 - 
408 in Cooke's Secone Edition. 
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Lesson 34 (Con’r.} 
Basic Trigonormetric Functions 


40. Work the firse ten problems of 23-1, va page 344, in Cocke's First Edition; and work 
the first ten problems of 27-1, cn page 402, in Cooke’s Sec 1d Edition. 


ELECTRONICS 
3, Review the -Gitmeter lab a-signment. 


2. Assign peges 215-220. in Slurzberg’s, Essenvials ot Ekecericry for Radio and Television 


3. Review problems 7 and 8. on nage 239. 


163-177 in Slurzherg. 


* 
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VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INOUSTRIAL SERVICE TERRE HAUTE, tNDIANA 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course Si Basiz A-C D-C 


Lesson 15 
Trigonometric Functions - Introduction to Magnetism 


INTRODUCTION AND OBJECTIVE 


Mathematics will concern the same topic as last period. We will continue to study the 
trigonometrs: functions. In the electronics portion of the class, you will be introduced 
to magnezism. In lab we will discover how to exrend the range of the current meter. 


MATHEMATICS 
i. Review the basic trigonometric functions. 
2. Work problems 23-1, pages 344-345, in Cooke's, Mathematics for Electricians, 
First Edition, and problems 27-1, pages 402-403, in Cooke's, Basic Mathematics 


for Electronics, Second Edition. 


3. Read pages 345-347, in Cooke's First Edition and pages 403-405, in Cooke's Second 
Eaition. 


4. Study the signs of the functions. page 346, in Cocke's First Edition and pages 404- 
405, in Cooke's Second Edition. 


5. Study 23-8, Functions of 459, page 349; 23-9, Functions of 60° and 39°, page 349; 
and 23-10, Functions of 6°, page 350, in Cooke's First Edition. 


Study 27-8, Functions of 45°, pages 406 and 407; 27-9, Functions of 60° and 30°, 
pages 407 and 468; and 27-16, Functions of 0°, pages 408 and 409, in Cooke's Second 
Edition. 


6. Study and review line representation of the functions. 


7. Assign problems 23-3, page 355, in Cooke's First Edition and problems 27-3, page 
412, in Cooke’s Second Bdition. 


. Assign as reading material pages 356-366. in Cooke's Firs: Edition and pages 413~- 
423, in Cooke's Second Edition. 


ELECTRONICS 


1. Review the lab assignment. 


Oo 


2. Introduction to magnetism, pages 162-177, in Slurzberg's, Essentials of Electricity 
for Radio and Television. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, tNDIANA 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course IT Basic A-C D-C 
Lesson 15 (Con't.) 


Trigonometric Functions - Introduction to Magnetism 


3. Hand out lab Lesson 15-A. “Current Meters", and expiain fully. 


4. Assign pages 182-197 in Siurzberg's, Essentials of Electricity for Radio and 
Television. 


9. There will be a quiz on voltmeters. 
LAB 


1. Meters 


-43- 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATCRY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANS. 
ASSIGNMENT SHEET 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course If Basic A-C D-C 


Lesson 15-A 
Curren Meters 


INTRODUCTION AND OBJECTIVE 
In the voltmeter lesson we tearned that even the \3:tmeter depends upon the flow of 
electrons for its operation. in this lesson we will learn how we can take a basic meter- 
movement and make it read the current scale that we need. The ammeter is actually a 
simple paralle! circuit. 

REFERENCES 
Marcus, Elements of Radis, Prentice-Hali, Second Edition, pp. 373-375. 


Slurzberg, Essentials of Electricity fur Racis and Television, pp. 215-218. 


Radio Electronics and Television Laboratory Manual, Basic Electricity, McGre.w-Hill 
Book Company, Electronic Industries Association, Jab 15. 


MATERIALS AND EQUIPMENT USED 
0-1 ma meter and the vacuum-tube vcltmeiter 
NEW TERMS 
1. Shunt 
2. Fuli-scale deflection 
PROCEDURE 
1. What is the full-scale deflection of your meter? 
2. What is the resistance of your meter movement? 
3. What is the voltage drop across your meter at full-scale? 


4. Compute the value of shunt required to convert the basic movement toa 0-10 ma 
meter. 


3. Design a circuit that wili aliow us to test your meter, but call the instructor before 
testing. 
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VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
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Course If 


ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Basic A-C D-C 


Lesson 15-A (Con't.)} 
Current Meters 


QUESTIONS 


wos! OO) wm G&D ee 


Compare the vcttage across the shunt with that acrcss the meter movement, 
Compare the resistance cf the shunt with that of the meter movement. 

Compare the current thrcugh the shunt with that of the meter movement. 

Compare the value of shunt needed to convert your meter to 2 0-100 ma meter. 
Compute the value cf shunt needed to convert your meter to a 01 ammeter. 

What precautions must we observe when using a current meter? 

What is the purpose of the shunt’ 

Will a good ammeter show a great amount or a sma!? amount of resistance? Why? 
Summarize the experiment. 
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VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course fl Basic A-C D-C 


Lesson 16 
Review of Mathematics - Ohmmeter and Current Meter 


INTRODUCTION AND OBJECTIVE 


in this lesson there will be a review of all the math to date. In the electronics portion 
we will discuss the ohmmeter and the current meter. There will be a test to see what 
you have learned to the present in both math and electronics. No new material will be 
discussed as we will possibly have new people about the time we discuss the section in 
the book on alternating current. 

MATHEMATICS 
1. Review. 


2. Work a few of the series and parallel problems on pages 156-161 in Slurzberg's, 
Essentials of Electricity for Radio and Television. 


ELECTRONICS (New terms for discussion) 
i. The ohmmeter 
2. Multiplier 
3. Limiter 
4. Zero adjustment 
5S. Hand out lab Lesson 16-A, "The Ohmmeter”", and explain fully. 
6. Give tests. 
LAB 


1. Meters 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 

VOCATIONAL. EDUCATION DIVISION INDIANA STATE COLLEGE 

TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANS 
MATH QUIZ 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course ff Basic A-C D-C 


NAME 


1. Solve for x. 21 - $5x = -8x -7 

2. Solve forR. P=I4R 

3. Express as numbers between 1 and 10 to a power of ten: 
a. 643,000,000 


b. 0.0000000000125 


4. Solve: 
a. 13.5 kv equal volts. 
b. 0.350 amps equal milliamperes. 
c. 165,000 ohms equal megohm. 
d. 36.5 kw equal milliwatts. 


5. The potential across a 600 ohm resistor is 1.73 volts. How much current is flowing in 
the circuit? 


6. A voltmeter connected across a 1500 ohm resistor reads 3 volts: 

a. How much power is being expended in the resistor? 

b. How much current flows in the resistor? 
7. Find the joint resistance of 10, 15 and 30 ohm resistors connected in parallel. 
8. Find the joint resistance of 500 ohms and 250 ohms connected in parallel. 


9. You have three 12 ohm resistors. Draw a schematic of how you would connect them to 
have a total resistance of 18 ohms. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRACE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANS 


ELECTRONICS QUIZ 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course Ii Basic A-C D-C 
NAME 

1. A shunt resistor is used in the 
2. A limiter resistor is used in the 
3. A voltage multiplier is used in the 
4. The adjustable resistor in the chmmeter is used to adjust for a varying 


5. The instrument that must NOT he used in a live circuit is the 


oe 


6. We must remember to place the in paratlel with the load. 
7. We must remember to place the in series with the load. 
8. To increase the range of an ammeter we add a resistor of value than 


the meter movement. 
a. larger b. smalier . c. either larger or smaller 


9. In making a 0-25 voltmeter, using a 0-1 ma meter-movement with a 1000 ohm resistance, 
we need a multiplier of ohms. 


10. Total resistance offered by the meter in 9 is 


11. Inconverting a 0-10ma with a 500 ohm resistance to a 0-15 ma meter we must use a 
shunt resistor of ohms. 


12. Total resistance offered by meter in 11 is 
13, 14, 15, 16, 17, 18, 19 and 20. Design a series ohmmeter using a 0-1 ma meter with a 


resistance of 1000 ohms, a rheostat of 2000 ohms is to be used. The power supply is to 
be 6 volts. 


Rr ohms at 3/4 scale 

R of limiter ohms at 1/2 scale 

I limiter at full scale ohms at 1/4 scale 

ohms at full scale ohms at 0 scale 
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ASSIGNMENT SHEET 
VOCATIONAL, ELECTRONIC TECHNICIAN TRAINING 
Course IE Basic A-C D-C 


Lesson 16-A 
The Ohmmeter 


INTRODUCTION AND OBJECTIVE 
This lesson is designed so that we will be able to take our basic meter movement and 
construct a meter that will use Ohm's Law. A meter that will have the value of resis- 
tance calibrated on the dial. We know by now that alt meters depend upon current flow 
for their operation. 

REFERENCES 
Henney, Keith, Principles of Radio, John Wiley and Sons, pp. 60-61. 
Marcus, Elements of Radio, Prentice-Hall, Second Edition, pp. 378-379, 383. 


Oldfield, Radio, Television and Basic Electricity, American Technical Society, 
pp. 103-104. 


Radio, Electronics and Television Laboratory Manual, Basic Electricity, McGraw-Hill 


Book Company, Electronic Industries Association, Job 16. 
Sams, Howard W., Basic Electricity, First Edition, Lesson 14, Bobbs Merrill. 


Slurzberg, Essentials of Electricity for Radio and Television, McGraw-Hill Book 
Company, pp. 222-225. 


MATERIALS AND EQUIPMENT USED 
O-1 or 0-10 ma meter, 500 ohm potentiometer, and assorted resistors 
PROCEDURE 
1, Connect the circuit below. R-1 must be computed much as the voltage multiplier 
in the voltmeter. Using the available voltage and meter-mcvement compute R-1 


to give full scale deflection when the circuit is shorted. Choose R-1 to be a value 
of 250 ohms less than the computed value to allow for the potentiometer. 


a nee 8 
| R-2 
O-/ @ 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 

VOCATIONAL EDUCATION EiVESION INDIANA STATE COLLEGE 

"RADE ANG INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
TEACHERS OUTLINE 


YOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course FE Basic A-C D-C 
Lesson 17 


Magnetism 
INTRODUCTION AND OB ECTIVE 
The study of magnetism 1s essential m order that you understand alternating current. 
This lecture will be almost entirely about magnetism. In the laboratory, you will be 
imradcc d ta 2 new piece of equipment. the oscilloscope . 
ELECTRONICS 
1. Mexwell - one magnetic line 
2. Magnetic flux - roral magnetic lines leaving or eutering a pole 
3. Oersted - unit of ficid intensity 
4. Flux density - B - number of magnetic lines per sq. cm. in a perpendicular field 
3. Reluctance - opposition - not constant in magnetic fields 
©. Gauss - unix of magnetic indtictance 
7, Reluctiviiy 
§. Permeance - the reciprocal of reluctance 


9. Retentivity - the ability of a material to hold its magnetisin 


10. Assign as reading material, pages 177-179 in Slurzberg's, Essentials of Electricity 
for Radio and Television. 


Il. The megnetic field surrounding a wire carrying a current 

12. Demonstrate Fig. 3-29 on page 183 in Slurzberg. if possible. 

§3. Relation of magnetic field to electron flow 

It. The magnetic field about 2 wire increases as the current decreases. 
15. Left-hand rute 

16. Coils 


iv. Assigns relared reading material in Slurzberg. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LAGORATOR*’ 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDEANAZ 


ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course ff Basic A-C D-C 


Lesson 17-A 
Cells and Batteries 


INTRODUCTION AND OBJECTIVE 
We have to date used only DC electricity. That is electricity that flows in one direction 
only. We have obtaized this power from celis and batteries. This lesson is designed to 
give you Som > background in the chemical i action that takes place iv a cell or battery. 
REFERENCES 
Henney, Keith, Principles of Radio, john Wiley and Sons, pp. 41-42. 
Marcus, Elements of Radio, Prentice-Hali, Second Edition, pp. 336-344. 


Sams, Howard W., Basic Electricity, Twelith Edition. 


Siurzberg, Essentiais of Electricity for Radio and Television, McGraw-Hill Book 
Company, pp. 59, 87-115. 


MATERIALS AND EQUIPMENT JSED 

Severa! ceils or batteries, wires and the voltmeter 
PROCEDURE 

1. Connect at feast three cells in series, read the total voltage. 


2. Connect at least three cells in parallel and read the total voltage. 


QUESTIONS 


Explain the difference between a cell and a battery. 

Upon what does the amount of voltage a cell develops depend? 

What does the voltage developed by a battery depend? 

What is the ampere hour rating? 

Connecting batteries in series will change what rating of the battery? 
Connecting batteries in parallel will change what rating? 

What type of ciectricity dces your car depend? 

What keeps the battery in yeur car from becoming discharged? 
Summarize. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION SASTRUCTIONAL MATERIALS LABCRATCRY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INGUSTRIAL SERVICE TERRE HAUTE, INDIANA 


TEACHERS OUTLINE 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course {l Basic A-C D-C 
Lesson 18 
Theory of the Alternating Current 


INTRODUCTION 


This is the first lesson concerning the alternating current theory. just as in the basic 
D-C theory. the first few lessons are the most important. It is essential that you under- 
stand its basis before taking on more complex ideas. Tue lecture in electronics will 
begin with magnetism. Math will consist of the trigonometric functions necessary for 
the study of A-C theory. 


ELECTRONICS 


Objective: The objective of this lecture period 1s to introduce the student ic the basic 
theories of magnetism. There will be many newterms. These terms may occasionally 
have other meanings in every day usage. Don't confuse them. 


REFERENCE 


Slurzberg, Morris, and William Osterheld, Essenrials of Electricity for Radio and 
Television, Second Edition, McGraw-Hill Book Company. Inc., New York, 1950, 
pages 169-186. 


EXPLANATION 
1. Terms 
a. Magnetic fie!d e. Field intensity 
b. Magnetic flux f. Flux density 
c. Magnetic lines g. Magnetic induction 


d. Lines of force 


2. Magnetic properties ‘ 
a. Reluctance b. Permeance c. Retentivity 


3. Physical shapes of magnets 
a. Horseshoe b. Bar c. Laminated 


4. Magnetic field due to current flow 
a. Field around a current carrying wire 
b. Relationship of field and amount of current flow 
c. Relationship of field and direction of current flow 


Left hand rules 


qn 


6. Field around a coil 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INOUSTRIAL SERVICE TERRE HAUTE, PsGIANA 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course Il Basic A-C D-C 
Lesson 18 ({Con’t.)} 


Theory of the Alternating Current 
ASSIGNMENT 


1. Study rages 234-242 in Slurzberg’s, Essentials of Electricity for Radio and Television. ; 


2. Hand in the answers to the first twelve questions on page 263 in Slurzberg‘s, Essentials 
of Electricity for Radio and Television. 


MATHEMATICS 
Objective: The purpose of this hour of lecture will be to re~acquaint the student with the 
basic trigonometric functions of angles. Chapter 22 in the First Edition of Cooke or Chaptet 


26 in the Second Edition will be covered. 


REFERENCES 


Cooke, Nelson M., Mathematics for Electricians and Radiomen, First Editien, McGraw- 
Hill Book Company, Inc., New York, 1942, Chapter 22, pages 327-339. 


Cooke, Neilson M., Basic Mathematics for Electronics, Second Edition, McGraw-Hill Book 
Company, Inc., New York, 1960, Chapter 26, pages 385-397. 


EXPLANATION 
I. Angles 
2. The generation of angles 
3. The sexagesimal system 
4. The circular or natural system 
5. Similar and right triangles 
ASSIGNMENT 


1. Work problems 22-4 on page 338 in Cooke’s First Edition or problems 26-4 on page 395 
in Cooke’s Second Edition. 


2. Read pages 339-349 in Cooke’s First Edition or pages 397--406 in Cooke’s Second Edition 


I. Hand out Lesson 18-A, "Scope Controls”, and explain. 
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tNOIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATCRY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANS 


‘ ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course i Basic A-C D-C 
Eo. Lesson 18-A 
| Scope Controls 
INTRODUCTION 
The oscilloscope has come into use with television and radar. It can be very useful in 
As | ali of our work ard shouid be thought of as one of our fundamental instruments. This 
lesson will acquaint you with the many knobs on the scope. 
MATERIALS 
The scope and manufacturer's manual 
PROCEDURE 
1. Place the scope on a wcoden bench or leave it on its stand if it is mobile. 


2. Turn on and allow the unit to warm up. 


3. Advance the intensity control unit until a spot is seen. You may have to rotate the 
positioning controls to locate the spct. 


5. Rotate the focus to get the sharpest line. 


Oe ete 


6. Set the intensity to the best setting. 


7. Tuxn the vertical gain to maximum counter-clockwise. 
8. Place your hand on th: vertical input and rotate the vertical gain with the other. 
i 


| 4. Turn the course frequency control to a mid-frequency. 
9. Touch your other hand to the cabinet. 
18, Connect a lead from the test jack on your scope to the vertical input. 


: 11. Set the course and fine frequencies control until one or two complete cycles appear 
on the screen. 


wr) 


12. Change the horizontal gain through its position. 


13. Set the sweep selector switch to the external position. 
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INOIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL, MATERIALS LABORATCRY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIAN. 


ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course ik Basic A-C D-C 


Lesson 18-A (Cor't.) 
Scope Controls 


14, Place your finger on the hsrizonta} input. 
15. Place the sync seiector to line. 
16, Return the sweep selector ts internal and adjust fcr one er two cycles. 
17. Rotate the pssitioning contrcis and nctice the effect. 
QUESTIONS 
1, What great advantage does the scope have over other instruments we have used? 
2. What is the purpcse of the cathode-ray tube? 
3. What is the purpose cf the heater, the cathede and the ccortrol grid in the cathode 
Yay tube? 
- Which controi on the scepe varies the bias on the control grid? 


4 
5. What is the purpose of the first and second ancdes? 
6. Explain the deflection system >f the scope. 
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INDIANA DEPARTMENT OF PURILIC INSTRUCTION BSTRUCTIONAL MATOHIALS LASORATORY 
VOCATIONAL EXUCATION Onision INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. ! 


TEACHERS CUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN Tr AINING 


Course fi Basic A-C D-C 
Lesson 19 


Magnetism and A~C Math - The Scope 
INTRODUCTION 


This lesson is a continuation of the study of magnetism and a-c mathemarics. There is 
a lot of math and theory to be cevered before the sredent is ready for a-c lab work. A 
short scope lab practice will help you to undersiand tus valuzble piece of test equipment 
end t© appreciate its uses. 

MATHEMATICS 


Objective: fm order to understand a-c theory. You must know how & is gencrated and its 
charat.eristics. We will resume where we leit off in the last lesson. 


REFERENCES 


Cooke, Neilson M., Mathematics for Electricians and Rediomen, First Edition, McGraw- 
Hill Book Company, Inc., New York, 1942. 2s 335-349. 


Cooke, Nelson M., Basic Mathematics ior Electronics, Second Edition. McGraw-Hill Book 
Company, Inc., New York, 1960, pages 392-407. 


EXPLANATION 


i. The right triangie 


2. Read problems 22-4 on page 338 in Cooke's Firsi Edition and problems 26-+ on page 393 


in Cooke’s Second Edition. 


2. Trigonometric functions 


4. Read problems 23-1 on page 344 in Cooke's Firsi Edition and problems 27-1 on page 402 


in Cooke’s Second Edition. 


ASSIGNMENT 


1, Work the first 10 problems 23-1 on page 34: m Cooke's First Edition and problems 27-1 


on page 402 in Cooke's Second Editicn - 


2. Read pages 339-331 m Cooke's First Edition and neg<s 397-9 in Cooke's Second Edition 


-62- 


b 
or 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LASORATORY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
Z TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 
TEACHERS OUTLINE 
: VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course ii Basic A-C D-C 


Lesson 19 (Con’t.) 
Magnetism and A-C Math - The Scope 


ELECTRONICS 
Objective: We will review the basic magnetic theory. Most of this material was covered 
during the Jast lesson. Now we will go further into Cetail so that you will thoroughly 
understand them. 


REFERENCE 


Slurzberg, Morris, and William Osterkeld, Essentials of Electricity for Radio and Televisio 
Second Edition, McGraw-Hill Book Crzapany, Inc., New York, 1950, pages 174-242. 


EXPLANATION 

i. Magnetic properties 
2. Current carrying wires 
2 a. Field about a current carrying wire or conductor 
b. Relationship of field and amount of current 

c. Relationship of field and direction of current 
3. Left hand rules 
4. Field of a coil 


ASSIGNMENT 


1. Read pages 234-242 in Slurzberg'’s, Essentials of Electricity for Radio and Television. 


eee 


2a LAB 


Lt. Hand out Lab Lesson 19-A, "A-C Scope Calibration”, and explain. 


/ 


OF 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS *ABORATGRY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 

TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANS 
ASSIGNMENT SHEET 

Course I Basic A-C D-C 


Lesson 19-A 
A-C Scope Calibration 


OBJECTIVE 


The object of this lesson is to prepare the student to calibrate the oscilloscope to be used as 
a measuring device for alternating current voltages. 


: VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
MATERIAL USED 
Oscilloscope, various a-c sources and a vacuum tube voltmeter 


PROCEDURE 


1. Calibrate the oscilloscope using the calibrating voltage on the scope. (Be sure to 
measure or determine the voltage with the VIVM to assure correct calibration.) 


bo a. The voltage off the power transformer secondary of the RCA Trainer. 
b. The voltage off the secondary of T) in the voltage tripler chassis. 


; 2. Measure the following a-c voltages: 
c. The voltage off the filament transformer supplied to the tables. 
3. Using the voltage from the box on the table, perform the following: (Rj is 220 ohms, 
Rg is 820 ohms, R3 is 2700 ohms and Ry is 10k ohms). : 
a. Connect Rj and R2 across the transformer and measure the voltage across each 
one with the scope and VITVM. 


b. Repeat with the following groups of resistors: (1) Rg-R3, (2) R3-R4, (3) Rg-Ra: 
(4) Ry-Ry. 


QUESTIONS 


wi 1. Does Ohm's Law still apply to a-c circuits of this tvpe? 

2. Does Kirchoff's Law apply to a-c circuits in which resistors are used? 

3. Which do you think has the greater accuracy, the oscilloscope or the vacuum tube 
voltmeter? Why? 
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{INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE ANDO INOUSTRIAL SERVICE TERRE HAUTE, INDIANS 


ASSIGNME:?.T SHEET 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course [i Basic A-C D-C 


Lesson 19-B 
Scope Lab Practice #1 


. Calibrate the scope using 6.3 VAC as a calibrating voltage. 


. Use the foliowing resistors: R-1, 330; R-2, 820: R-3, 2,200; and R-4, 10,000 ohms. 


. Connect the following circuit. For each combination use the smaller value of resis- 


tance between a A and B. 
7: 
é 


. Make the following measurements. E;, E A to B, and Ep to C with the oscilloscope, 
using the following combinations of resistors. 


Coma 0O & f 


. Make the measurements with a VTVM to check the accuracy. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION DSTRUCTONRS. WATISOALS LIGOEATORY 


VOCATIONAL EDUCATION DIVISION DONANS STATS CL Ss 
a TRADE AND INDUSTRIAL SERVICE TERRE “207. ROHAN 
TEACHERS OUTLINE 
- VOCATIONAL ELECTRONIC TECHNICIAN TRAINWNG 
Course i Rmsic A-O DC 
Lessan 20 


INTRODUCTION 
So far We have had a lot of discussion concermimg angles and trig fmmetioms. We wil som 
be applying this to the solution of actual circum problems This lesson will be = Commmone- 
tion of the last one. 


MATHEMATICS 


4 Objective: This lesson will attempt to teach the stadem the trig fmmorions mecessery for 
{ the solution of certain a-c problems and how to apply the Tencmons to tee serael prohiems. 


REFERENCES 


Cooke, Nelson M.. Mathematics for Elecrriciams and Radiomen, McGrew itl Baak 
Company, Inc., New York, 1942, Chamer 23, pp. 339-358. 


Cooke, Nelson M., Basic Mathemanics for Elecaimonics, MoGraw-Hl Soot Comment. inc.. 
New York, 1960, Chapter 27. pp. 397-413. 


7 Trigonomeny Applied ra A-~C Problems 
EXPLANATION 
2 1. Trig functions 


_ 2. Work the first 10 problems of problems 23-1 on page 344 in Cooke's First Edicion. or 
, 3 the first 16 problems of 27-1 on page 402 im Cooke's Second Eqirion. 


3. Cover all of the material in the chamer up wo the fmmerions af @ amcics. 
ASSIGNMENT 
1. Read pages 349-335 in Cooke's First Edition or pages 203-212 im Cooke's Second EGion. 7 


2. Assign problems 22-23 in problems 23-2 on page 348 m Couke’s First Edimon. ar problem | 
15-21 in problems 27-2 on page 405 im Cooke's Sacand Edition. 


ELECTRONICS 


—_- Objective: In this section we will give the stedem a clearer un@ersteniing of the Giferam 
types of electrical power apparatus. 


fe. 2 


COCOA SATO DaSce INGAAS, STATE COLL ESE 
TRALEE 2D INST RAL SSeS TERRE HAUTE, INDIANA 


Pe WOCATIONAL =i ECTRONTC TECHNICIAN TRAINING 


Comirse iil Fasic 4-C D-C 
Lessor 2? «Can't .} 
en} Trummemsry 2s ket ro 3-4 Profiles 


Shier. Nios, en Willied Ckeeselé Essenri:ls of Elecrricry for Radio end Televisto§ 


Ssnond Bébien, NoGrew-Sit Seek Conmery. Inc. New Work, 1950. Chapter VET. peges 234 
DED. | 


EXPLANA THON 


4, Elecite! mower acmersros 
3 a. Direct coment 
: bb. Aiheemmane camresn 
4 c. Paratien’s Gisnwenr 
G. Pleing’s mith inn sais 
©. Walt of intimed om 
ft. Whe e-c gememgrar. Empieir Sow T~£. tig. 7-3. pages 232-2th, im Sencherg’s. 
Esscuripis af Eiocericiy tie Racte and Television. 
g@. A-C cherermeristcs 
@} Athemranisn 
@ Gc: 
@) Freqnency 


ASSIGAMENT 


Ll. Read memes D2-IS! m Shoomeracs. Essenrieis ut Elecerncinw for Radio and Tele wisrer - 


QV. Hemndem Lose 22-3. “Soeme Lam Precio”. and caniieim. 


INCIANA CEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL ERUCATION OCVISION INDIANA STATE COLLEGE 
TRACE ANG INQUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Caurse Basic A-C D-C 


Lessor 20-A 
Scape Lab Practice 


OBIECTIVE 


To calibrate the scope for reading ¢ smai: AC signal. The signal used will be of the rf 
type in the 106 m*ivcit rarge. 


MATERIAL USED 


Scope, WR 49-5 signal generator, used as 2 100 kc source, 1000 ohm terminating resis- 
tor and 2 vacuum tube voltmeter. 


PROCEDURE 


1. Use the iotiowing set-up circuitry, steps 4-7. 


FO Ke VERTICAL INPUT SCOPE 


2. Measure a-c calibrating voltage on the scope with the VIVM. 


3. Calibrate the scope with this veltage. 


4. Now using the voltage multiplier switch on the scope, Set it to read the rf signal of 
100 millivolts or 0.1 volts. 


3. Verify your reading with the instructor. 


6. Slowly change the frequency of the signal generator and watch the amplitude of the 
rf signs! measured on the scope. This indicates that the amplitude of the signal 
will change with 2 change in frequency on this particular generator. 


7. Set the sweep frequency switch cn the scope So that it shows a single sine wave. 
Heve the signal generator set at 100 kc at this time. Again slowly increase the 
frequency of the signal generator and the sweep frequency of the scope to keep 
the sine wave. Note the frequency on the signal generator when the scope will 
Ho fonger foltow. 
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INDIANA DEPARTMENT OF PUALIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, iNOIANA 


ASSIGNMENT SHEET 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course [f Basic A-C D-C 


Lesson 20-A (Con't.) 
Scope Lab Practice 


QUESTIONS 


1. As the frequency is increased on the WR 49-B, what happens to the amplitude of the 


signal? 


2, At what frequency are you no longer able to obtain 2 single sine wave on the scope? 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LADCRATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANA 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course II Basic A-C D-C 
Lesson 21 
Trig Functions - Cycle and Frequency 


INTRODUCTION 


This lesson will be a continuation of the math and trig functions that we have been working 
with for the last few lessons. We will work some problems using these functions. In the 
electronics portion more a-c theory will be covered concerning cycle and frequency and 
we will have a discussion of instantaneous values. 


MATHEMATICS 


Objective: In the math portion we will continue to use the functions for the solution of angles: 
and especially those of the most used angles. Trig is interesting if you apply yourself 
when studying the basics. 

REFERENCES 


Cooke, Nelson M., Mathematics for Electricians and Radiomen, First Edition, McGraw- 
Hill Book Company, Inc., New York, 1942, pages 345-370. 


Cooke, Nelson M., Basic Mathematics for Electronics, Second Edition, McGraw-Hiil Book 
Company, Inc., New York, 1960, pages 403-427. 


EXPLANATION 
1. Function of any angle 
2. Signs of the functions 
3. Computations of the functions 
4. Functions of 45°, 609, 30°, and 0° angles 
5. Table of functions 
a. Work problems 1-3 in problems 24-1 on page 358 in Cooke's First Edition. or work 
problems 1-3 in problems 28-1 on page 415 in Cooke's Second Edition. 
b. Work problems 1-4 in problems 24-3 on pages 368-369 in Cooke's First Edition. or 
work problems 1-4 in problems 28-3 on page 425 in Cooke's Second Edition. 
NEXT WEEK'S ASSIGNMENT 
1. Read pages 362-370 in Cooke's First Edition or pages 419-427 in Cooke's Second Edition 
2. Assign problems 1-10 on page 369 in Cooke's First Edition, or problems 1-16 on page 


425 in Cooke's Second Edition. 
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INDIANA OEPARTMENT OF PUSLIC INSTRUCTION 
VOCATIONAL EDUCATION CIVISION INDIANA STATE COLLEGE 
TERRE HAUTE. INDIANA 


TRADE AND INDUSTRIAL SERVICE 
TEACHERS OUTLINE 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course if Basic A-C D-C 
Lesson 2} (Con't.) 
Trig Functions - Cycle and Frequency 
ELECTRONICS 


Objective: The purpose of this portion of lecture will be to explain additional characteristics 
of alternating current. We will use some of the trig functions previously discussed. 


REFERENCE 


Slurzherg, Morris, and William Osterheld, Essentials of Electricity for Radio and Television, : 


Second Edition, McGraw-Hill Book Company, Inc., New York, 1950, pp. 241-249. 


EXPLANATION 


1. Define alternation, cycle and frequency. 


2. Instantaneous values 
a. The sine wave 
b. Maximum value 
c. Average value 
d. Effective or RMS value 


3. The a-c ampere 

NEXT WEEK'S ASSIGNMENT 
1. Read pages 241-249 in Slurzberg's, Essentials of Electricity for Radio and Television. 
2. Work problems 12-15 on page 264 in Slurzberg's, Essentials of Electricity for Radio 


and Teievision. 


3. Work problems 22-27 on page 265 in Slurzberg's, Essentials of Electricity for Radio 
and Television. 
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INDIANA OEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course II Basic A-C D-C 
Lesson 22 


Solution of Right Triangies - Inductive Reactance 


INTRODUCTION 
° This lecture period will consist of a continuation of previous material. Quite a bit of 
theory and math must be covered before you are ready for the next lab exercise, which 
will be on inductive reactance. In the electronics iecture, you will be introduced to 
: inductance and inductive reactance. 
on, a 
— MATHEMATICS 


Objective: To apply trig functions to the solution of right triangles. 
REFERENCES 


Cooke, Nelson M., Mathematics for Electricians and Radiomen, First Edition, MreGraw- 
Hill Book Company, Inc., New York, 1942, Chapter 25, pp. 371-381. 


aa Cooke, Neison M., Basic Mathematics for Eiectronics, Second Edition, McGraw-Hill 
a. Book Company, Inc., “"2w York, 1960, Chapter 29, pp. 428-439. 


EXPLANATION 
{. The solution of a probiem concerning the right triangle. 
2. Work as many exampies and problems as time wili permit. 

ELECTRONICS 
Objective: The opposition to direct current is called resistance. With aiternating 
current, we have other opposition besides resistance. This is called reactance. In 
this lesson, we will discuss inductive reactance. This is one of two types Of reactance. 


The other, capacitive reactance will be -overed later. 


REFERENCE 


. f* 
f 


Slurzberg, Morris, and William Osterheld, Essentials of Eljectricity for Radio and Television] 
& Second Edition, McGraw-Hill Book Company, Inc., New York, 1950, Chapter VIII, pp. 267- 


306. 
, EXPLANATION 


k : Ll. Definition of inductance and inductive reactance 


2. Factors affecting inductance 
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{INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL, MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course Hf Basic A-C B-C 
Lesson 22 (Con't.} 


Solution of Right Triangles - Inductive Reactance 


3. Time constant ard angle of lag 
4. Impedance 
NEXT WEEK'S ASSIGNMENT 


1. Read Slurzberg's, Essentials of Electricity for Radio and Television, on pages 267- 
280 and 284-287, and work the problems 18-24 on page 304. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRLSCTIOMNAL MATEFSALS LASIRATORY 
VOCATIONAL EDUCATION Division INDRAMS, STATE COLLEGE 
TRADE AND INDUSTAIAL SERVICE TSARE HAUTE, INTMANA 


TEACHERS OUTLINE 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course il Basic A-C D-C 
Lesson 23 
s - Circuits Comsinine Inductence 


INTRODUCTION 


in this lesson period we will continme the stmdy Of e-c. The math will mainly on the 
solution of problems concerning rig triansies. The electronics lecture will be on 


inductance and inductive reaciance. We have a leb exercise called “Inductive 
Reactance. f& will help you to understand the principle of incuct=nce and to apply 


some of the math that you havz learned. 

MATHEMATICS 
Objective: in this math portion we will study the soliton of propicms concerning the 
right triangle. This is an absolute necessity for the understanding of alternating 
current. 


REFERENCES 


Cooke, Nelsor M., Mathematics for Electricians anc Radiomen, First Edition, 
McGraw-Hill Bock Company, Inc., New York. 1942. Cheaper 235, pages 371-331. 


Cooke, Nelson M., Basic Mathematics for Electrosics., Second Edition, McGrew- 
Hill Book Company, Imc.. New York, 1960, Cremer 29. pages £28-439. 


EXPLANATION 


i. Study 23-1 on page 371 im Cooke's First Edition. or 29-1 on page 428 in Cooke's 
Secend Edition. 


2. Solution when given the acute angle and hypotenuse 
3. Solution when given the hypotenuse and one side 
4, Solution whea givea two sides 

NEXT WEEK'S ASSIGNMENT 


1. Study problems 23-2 on page 371 in Cooke's First Edition. or 29-2 on page 429 in 
Cooke's Second Editior . 


2. Study problems 23-3 on page 373 in Cooke's Firs: Edition, or 29-3 on page £30 in 
Cooke's Second Edition. 


3. Study problems 23-4 on page 375 in Cooke's First Edition. or 29-4 on page 433 in 
Cooke's Second Edition. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LASORATORY 
VOCATIONAL ERUCATION DIVISION INDIANA STATE COLLEGE 
TRADE ANDO iNDUSTRIAL SERVICE TERRE HAUTE. INDIANA 


-- TEACHERS OUTLINE 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course iI Basic A-C D-C 
Lesson 23 (Con't.) 


Right Triangles - Circuits Containing Inductance 
ELECTRONICS 


Obiective: In this lesson we will continue with what was introduced in the last lesson. 
inductance, inductive reactance, and circuits containing these properties will be 
discussed. 


REFERENCE 


Slurzberg, Morris, and William Osterheld, Essentials of Electricity for Radio and 
Television, Second Edition, McGraw-Hill Book Company, Inc., New York, 1950, 


Chapter VIII, pages 267-306. 


EXPLANATION 
- 1. Work problems 22-27 on page 265 in Slurzberg's, Essentials of Electricity for 


Radio and Teievision. 
i 2. Inductive reactance 
3. Effect of resistance in the circuit 


4, Time constant 


NEXT WEEK'S ASSIGNMENT 


!. Read “Time Constant" on page 277 to "Mutua! Inductance" on page 280 in Slurzberg's, 4 


Essentials of Electricity for Radio and Television. 


2. Work problems 18-24 on page 304 in Slurzberg's, Essentials of Electricity for Radio | 
and Television. 


t. Hand out Lab Lesson 23-A, “Inductive Reactance”, and explain. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 


INSTRUCTIONAL MATERIALS LAGORATCRY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIAN 


ASSIGNMENT SHEET 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course i Basic A-C D-C 
Lesson 23-A 
ductive Reactance 
OBJECTIVE 


In this tab lesson yru wii! take an rf type choke of urkn<w2 value and find its value. You 
will use a known frequency a-c vcitage and a resistance. You will also use the oscillo- 
scope as a voltage measuring instrument. 


MATERIALS USED 


RF generator to supply 100 millivclts at 100 kc., VIVM, cscilloscope, an unknown value 
rf choke, a 390 ohm resistor and a resistcr equal ta the dc resistance of the choke. 


PROCEDURE 


1. 


Measure the resistance of the choke with the chmmeter. Measure the resistance of 
the resistors with the ohmmeter ard record. 


2. Wire the following circuit. 
/ A TTC. ig An rere 
l VAN UUW 
a) 39OQ L; 
i 
3. Complete the following tabie. (Be sure to show examples of your calculations used 
in conversion.) 
4. Replace the coil with the equal resistcr and repeat the experiment if possible. 
5. Have the instructor demonstrate how to measure the inductance of the choke on the 
Q meter (inductance bridge}. 
QUESTIONS 


1. Compute I of step 3 and step 4. How dc they compare? 


Zs 


Compute X, of the choke. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANA 


ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course II Basic A-C D-C 


Lesson 23-A (Con't.) 
Inductive Reactance 


3. Compute L of the choke. 
4, What is the Z of the circuit? 


5. Show X,, R, and Z by vectors. 


Jj.’ 
6. What happened when the equal resistor was used? Why? 


7. Summarize. 
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VOCATIONAL EDUCATION DIVISION NOGANA STATE COLLSSE 
TRADE AND INDUSTRIAL SERVICE TERRE SAUTE. POWANE 

° TEACHERS OUTLINE 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course fi Bests AT DC 
. Lesson 24 
of incorctance in Series or Perallisi 
INTRODUCTION 


Math wili be mor’ pracuice ooncerning the selumion of prebisms ooncerning rrisniss. 
Practice makes perfec’ is a good rule re fellow, so we will work severe! exemmiss. 
Just as certain ruies appiv jer resistance im series end marallels, so ob cere reeks 
apply when we piece badincrence an Series or parallel. I the cleceranics foctere we 
will discuss these rales. 

MATHEMATICS 


Objective: We intend to further your proficiency with mrig Tunttiens im the sobwraon at 
problems concerning right triangles. You have possibly reasancd ther yor mast amply 
some of this math te the lab lesson on inductive reactance. Listen closely end he 
Sure to ask any questions that you may have. 

REFERENCES 


% Cooke, Nelsen M.. Mathemearics for Electricians and Radicmen. Sirs: Edirgon. MoGres- 
Hill Book Company, inc., New York, 1942, Chamer 25, pages 371-381 . 


Cooke, Nelson M., Resic Mathematics for Electronics, Sscend Edition. McGree-2ill 
Book Company, Inc.. New York, 1980, Chamrer 29, pages 228-259. 


EXPLANATION 
1. Work examples assioned last lesson. 


2. Work problems 13-24 on page 304 in Nurzberg’s, Essemiels af Hlecrricky for Ratho 
and Television. 


3. Work problems 28-1 on page 432 im Cooke's First Edition or mraticms 32-1 of mez 
471 in Cooke’s Second Edition. 


NEXT WEEK'S ASSIGNMENT 


1. Work problems 25-29 on page 304 in Surgters's, Essemisis af Hiscrricnky for Rach 
and Television. 


2. Read and work pages 422~430 in Cooke's First Edition or pages £82-£91 im Caote’s 
Second Edition. 
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TRACE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course EH Basic A-C B-C 
Lesson 25 
Instantaneous Values in A-C 

ENTRODUCTION 
Understanding what we mean by instantaneous values is essential in a-c study. We will 
work severe! problems of this type in the math period. In the electronics portion we will 
discuss severe! inductive terms and properties. You will be introduced again to a “must 
know formule for computing inductive reactance. 

MATHEMATICS 
Objective: With this lesson you should be able to solve most of the fundamental probiems 
concerning instantaneous Values. We will work several problems. Be sure to work as 
many problems in your spare time as possible. Our time in class should be for the 
ingraduction of new material. so we can't spend too much time on practiice. 


REFERENCES 


Cooke, Neilson M.. Mathematics for Electricians and Radiomen, First Edition, McGraw- _ 
Hill Book Company. Inc., New York, 1942, Chap ers 28 and 29, pages 407-457. 


Caoke. Nelson M.. Basic Mathematics for Electronics, Second Edition, McGraw-Hiil 
Book Compeny. Inc., New York, 1960, Chapters 32 and 33, pages 466-518. 


EXPLANATION 
i. Instantaneous values 
: 2, The inductive circuit 
NEXT WEEK’S ASSIGNMENT 


1. Work problems 28-3 on page 417 in Cooke's First Edition, or problems 32-3 on page 
47@ in Cooke's Second Edition. 


?, Read to the end of the chapter on “Fundamental Ideas", in Cooke's First and Second 
Editions . 


_ ELECTRONICS 
Objective: The thing called inductance is used not only as an opposition of a-c, but also 
to couple signal or voltage from one circuit to another. We will discuss coupling action 


in this lessor. 
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TEACHERS OUTLINE 
. VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course Il Basic A-C D-C 
Lesson 25 (Con't.) 
Instantaneous Values in A-C 

REFERENCE 
Slurzberg, Morris, and William Osterheld, Essentials of Electricity for Radio and 
Television, Second Edition, McGraw-Hill Book Company, Inc., New York, 1950, 
Chapter IX, pages 306-357. 

EXPLANATION 
1. Review inductance. 
2. Formula for inductive reactance 


3. Mutual coupling 


4. Coefficient of coupling 


- NEXT WEEK'S ASSIGNMENT 


1. Read pages 306-311 in Chapter IX in Slurzberg's, Essentials of Electricity for Radio 
and Television. 


LAB 


1. Hand out Lesson 25-A, “Series Inductance", and explain. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEG= 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIAN. 


: ASSIGNMENT SHEET 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course I Basic A-C D-C 


Lesson 25-A 
Series Inductance 


OBJECTIVE 


To observe the effect upon voltage, current anc impedance when inductances are 
connected in series. 


MATERIALS USED 


Scope, VIVM, 2 rf chokes, 330 ohm resistor and the RCA WR 49-B rf signal generator 
which will be used as a 125 ke signe! source at a 100 millivolt level. 


PROCEDURE 


1. Measure the inductances on the Q meter and record. Let the larger indurior be L,- 


ee Lo 


a 2. Connect the two in series and measure on the Q meter. 


3. Wire the following circuit. 
AY Aff A TA f. v: Anh’ 
c- a ee? vi Jiu. hk Wee lely ty 
F350 Ly L2 
Cd 


4. Measure and record the following: E,, ELi EL: Ey and Ei: 


5. Compute E, I and total inductance using the experimental method explained for the 
last iesson. 


QUESTIONS 


1. Write a formula to describe inductances in series. 

2. Write a formula describing total inductive reactance in series. 

3. Compare the computed value in step 5 to the measured value in step 2 and the value 
obtained from the formula in question 1. 

. What would happen if the lines of force from one coil were to reach the other? 

. What is the phase relationship in Lj, Lo, and R? 


CAL fe 


-82- 


iNERANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LASORATORY 
VOCATIONAL ERUCATION DIVISION INDIANA STATE COLLEGES 
TRADE AND {[NOUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course i Basic A-C D-C 


Lesson 25-A {Con't.) 
Series inductance 


6. What other ccmponent has a formula that compares to series inductance? 
7. Summarize. 
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TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course I Basic A-C D-C 
Lesson 26 


Series and Parallel Capacitive Reactance 
INTRODUCTION 


As stated before, inductive reactance was only one of two types of a-c opposition, the 
other being capacitive reactance. In this lesson, you will be introduced to capacity and 
to the opposition it produces, capacitive reactance. Note how capacity and inductance 
compare. 


MATHEMATICS 


Objective: In this math period, we will work problems which wili heip in the solution of 
capacitive circuits. 


REFERENCES 


Cooke, Nelson M., Mathematics for Electricians and Radiomen, First Edition, McGraw- 
Hill Book Company, Inc., New York, 1942, Chapter 29, pages 422-487. 


Cooke, Nelson M., Basic Mathematics for Electronics, Second Edition, McGraw-Hill 
Book Company, Inc., New York, 1960, Chapter 33, pages 482-518. 


EXPLANATION 

1, The capacitive circuit 

2. Series and parallel capacity 
NEXT WEEK'S ASSIGNMENT 


1. Work problems 29-3 on page 435 in Cooke's First Edition, or problems 33-3 on page 
496 in Cooke’s Second Edition. 


2. Read 29-6 to 29-9 on pages 436-442 in Cooke's First Edition, or 33-6 to 33-9 on pages } 
497-504 in Cooke's Second Edition. 


3. Work problems 29-4 on page 442 in Cooke's First Edition, or problems 33-4 on page 
503 in Cooke’s Second Edition. 


ELECTRONICS 


Objective: You will be introduced to capacity; what it is and what it does. 
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INDIANA DEPARTMENT OF PUSLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


TEACHERS OUTLINE 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course II Basic A-C D-C 
Lesson 26 (Con't.) 
Series and Parallel Capacitive Reactance 
REFERENCE 


Slurzberg, Morris, and William Osterheld, Essentials of Electricity for Radio and 


Television, Second Edition, McGraw-Hill Book Company, Inc., New York, 1950, 
Chapter IX, pages 306-357. 


EXPLANATION 
1. Capacitance and capacitor action 
2. Types of capacitors 
3. Capacitive reactance 

NEXT WEEK'S ASSIGNMENT 


1. Read pages 311-329 in Slurzberg’s, Essentials of Electricity for Radio and Television. 


LAB 
1. Hand out lab Lesson 26-A, "Inductances in Parallel", and explain. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTFQICTIONAL MWATSAIALS LASORATORY 
VOCATIONAL EDUCATION Division INDIANA STATE COLLEGE 
TRADE AND INDLSTRIAL Service TERRE HAUTE. INDANA 


ASSIGNMENT SHEET 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course 7 Basic A-C D-C 
Lesson 26-A 
infertamre in Paral 
OBJECTIVE 


To study and observe the effect ca voltage, curren and impedence in a circuit where two 
inductors are connected im parale!. 


MATERIALS USED 


VTVM, scope. 123 ke signal source at 100 millivol: tevei, 2 ri chokes, and one 470 ohm 
resistor 


PROCEDURE 


1. Wive the followmg cizcuit. 


‘ee 6 > a! a 
S 470K. = S 


= a 
Arq 2 


2. Measure and record E,. Er. Epi ami Ei >. 


3. With the scope reading the voliage across R. move one coil near the other. Observe 
the reading on the scope. Now rewerse the coil end ehserve. Hxynlain. 


4. Compute i,. 
>. Compute total inductive reactance. 
6. Compute total indectance . 
7. Increase the frequency to 200 ke amd repeat Steps i-6. 
UESTIONS 
1. Write a formuia for parallel in@uctances and ioial imimctance. 
2. Write the formula relating totel inductive reactance to paraliel imiuctive reactance. 


3. How does frequency affect X,? Support this from your dt2. 
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INDIANA QOEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION OIVISION INDIANA STATE CCLLEGE 
TRADE AND INOUSTRIAL SERVICE TERRE HAUTE. 'NDIANA 


ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course fi Basic A-C D-C 


Lesson 26-A (Con't.) 
inductance in Paraliei 


4. How does frequency affect L? Support this from your data. 
3. What is the phase relationship in the coil? 
6. Compute Z zf both circuits. 


7. Summarize. 
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VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRAOE ANO INOUSTRIAL SERVICE TERRE HAUTE, INDIANA 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course I Basic A-C D-C 


Lesson 27 
Vectors and A-C Circuits 


INTRODUCTION 
In this lab and lecture period, you will be able to clear up any questions that vou have 


on vectors. The math portion will consist mainly of vectors and RC circuits. In the 
electronics portion, we will go ahead with the discussion of capacitors. 


MATHEMATICS 


Objective: We will study, as stated above, vectors, RC circuits ard power in a series 
circuit. 


REFERENCES 


Cooke, Nelson M., Mathematics for Electricians and Radiomen, First Edition, 
McGraw-Hill Book Company, Inc., New York, 1942, Chapter 29, pages 422-457. 


Cooke, Nelson M., Basic Mathematics for Electronics, Second Edition. McGraw- 
Hill Book Company. Inc., New York, 1960, Chapter 33, pages 482-518. 


EXPLANATION 
i. Power in LC circuits 
2. RL in series 
3. RC in series 
4, Vector diagrams 
5, Work examples. 
NEXT WEEK'S ASSIGNMENT 


1. Read pages 447-453 in Cooke's First Edition, or pages 508-514 in Cooke's 
Second Edition. 


2. Work ail problems 29-4 on page 422 in Cooke's First Edition, or problems 33-4 
on page 503 in Cooke's Second Editior. 
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Course II Basic A-C D-C 
Lesson 27 (Con't.) 
Vectors and A-C Circuits 
ELECTRONICS 


Objective: Although our math doesn't exactly parallel the electronics, you will find 
that it is impossible to keep them separate. We will study capacity and some of its 
circuit characteristics and more of related math. 


REFERENCE 


Slurzberg, Morris, and William Osterheld, Essentials of Electricity for Radio and 
Television, Second Edition, McGraw-Hill Book Company, Inc., New York, 1950, 


Chapter IX. pages 306-357. 
EXPLANATION 

1. Charge and discharge 

2. 

3. 


4. 


NEXT WEEK’S ASSIGNMENT 


lL. 


LAB 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


. Voltage ratings and losses 


» Power in capacitive circuits 


. Read pages 329-343 in Slurzberg's, Essentials of Electricity for Radio and Television 


- Hand out lab Lesson 27-A, "Capacitive Reactance", and explain. 


TEACHERS OUTLINE 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Time constant 
Voltage and current phase relationship 
Capacitive reactance 


Series and parallel capacity 


Work problems 20-45 on pages 354-356 in Slurzberg's, Essentials of Electricity 
for Radio and Television. 


Work problems 25-35 on pages 354-355 in Slur7berg's, Essentials of Electricity 
for Radio and Television. 
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VOCATIONAL EBUCATION DIVISION NOUANS STATE SOQLSSE 

TRADE AND INDUSTRIAL SERVICE TSE -ASTE. OA 
ASSIGNMENT SHEET 


VOCATIONAL ELECTRONEC TECHNICIAN TRANING 


Course ft Ress 2-0 DC 
Lesson 27-2 
Capatitive Reactence 
OBJECTIVE 
To abserve and study the effect on voltage, current, and immessare, m@ 2 Cmalrie 
circuit. 
MATERIALS USED 


1. Four capacitors, 0.03 mid, 0.022 mid, 0.035 mid and 0.047 mis; scone; vac 
tube voltmeter; 1, 009 ohm resistor and RCA WA-24C siomei gemeracor, msed 55 
aS kc, 2 voit peak ip peak Somos 


PROCEDURE 


1. Measure and record each capeaciiior with the comienser chatter. You will Rave ip 
use ali one checker, So white you are weitimg, Sp shoal wih the iniiowime. 


2. Construct the following circuit, Use the 2@ min Gomariter irs. 


IK 
a T 


3. RecerdR,, B, E,. Compatei, X,, anic. 


4, Repeat steps 2 and 3 for the other three capacitors. 
5. Compute Z for each caparcittor-resistor comiimanan. 
QUESTIONS 


. How aoes F affect C? 

. What is the phase relationship im a capacitor? 

How does the phase in a capacitor compare with an indnrter? 
. Which capacitor has the largest reacranne? 

. Summarize. 
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INTROGUCTION 


Tm thas lesson we Will Studh wiranes beams ce arc. We wok stag the conversing from 
One TORS OF EI te eee In She ah eeercaum mire 2-c problems will be discussed. 


WATHEMA TICS 
MANSSSEIT. ES Chess Terms =f wie gre asec in mw temhiooks amt im technical articles 


Ganke. Neison Wi. Resic Wecreneracs re Shectromacs. Secomd Editiom, MeGrew - til Book 
Garmetm. Hine. New York. itmi. Cihgter BR pages $82-21$. 


Coote, Nelson Ni. NMienemerios fir Sheccracsams am? Rediomen. First Ectrioe = MeGraw - 
HE] Rook Guminemx Unt.. Mee Fars. (“42 Chagrer 2 pages £22477. 


ERPLASATION 


a. Work merohilems 25-5 om meve 422 ot tuese’s Forse Edirrom. of ems 33-+t cz pegse 
G5 im Canke’s Senn Btiran. 


2. Ressstencs. infiocsencs. ant cmmecer it series 


3, Gomrersitm Sram metsanroier it mer aot woe verse 


NEXT WEES SASSEEANEANT 
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INSTRUCTIONAL MATERIALS LABORATORY 
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TEACHERS OUTLINE 
Z. VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Caurse Hi Basic A-C D-C 
Lesson 28 (Con’t.) 
Notation and Conversion - RLC Series Circuits 
ELECTRONICS 


“ Objective: We will study more about series RLC circuits, vectors, power, and 
impedance im 2-c circus. 
REFERENCE 
Slurzberg. Morris, and William Osterheld. Essentials of Electricity for Radio and 
Television, Second Edition, McGraw-Hill Book Company, Inc., New York, 1950, 
Chapters IX and X, pages 36-392. 
EXPLANATION 


4. Work problems 20-45 on pages 354-355 in Slurzberg’s, Essentials of Electricity for 
Radio and Television. 


2. Study Chapter X.-page 357. in Slurzherg. 

4. Vectors 

9. Power in e-c circuits 

6. Series circuit problems 10-10 through 10-13 on pages 378-392 in Slurzberg. 


= i. Read pages 375-378, parallel circuits, in Slurzberg's, Essentials of Electricity for 
“9 Radio end Television. 

- 2. Work problems 7-27 on pages 386-388 in Siurzberg. 

LAB 


3. Hand our ish Lesson 28-A, “Capacitance in Series”, and 28-B, "Parallel Capacitance”, 
and explain. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course Basic A-C D-C 


Lesson 28-A 
Series Capacitance 


OBIECTIVE 


To study the effect of vo-tage and current in a series capacitive circuit and to study the 
effect on tota! capacity ard total capacitive reactance when they are placed in series. 


MATERIALS USED 


RCA WA-44C audio generator, oscilloscope, the capacitor workboard and the following 
capacitors: C)-0.01 mfd, C2-0,022 mid, C,-0.033 mfd and C4-0.047 mfd 


PROCEDURE 
1. Set up the following circuit using the 0.01 mfd and the 0.022 mfd capacitors. 
accra. aan ame comma! 
e R, C Co ! 


2. Set the signal generator to 50kc, and the amplitude to 1 vrms. 


3. Measure E;, Ey, and E,,. 

4. Compute I, X, and C,. 

5. Compute C; using the rated values and formula for series capacitors. 

6. Repeat steps 1-7 using the 0.022 and 0.033 capacitors. 

7. Repeat steps 1-7 using the 0.01 and the 0.047 capacitors. 
QUESTIONS 

1. Write a formula for capaciters in series. 

2. Compute C, by the formula. How does it compare to step 4? 

3. How does Ec; plus Ey compare to E;? 


4, What is the phase relationship in a capacitor? 
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INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEce 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL SERVICE JERRE HAUTE. WWI. 


ASSIGNMENT SHEET 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
course Ii Basic A-C D-C 


Lesson 28-A (Con't.} 
Series Capacitance 


5. Compute Z in each of the three combinations. 


6. Draw a vector diagram. Show Z, X,, R and the phase angle in each combinatiar.. 


7. Summarize. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION O1ViISION INDIANA STATE COLLEGE 
TRADE ANO INOUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course If Basic A-C D-C 


Lesson 28-B 
Parallel Capacitance 


OBIECTIVE 


To study and observe voltage and current in a circuit where capacitors are in parallel 
and to study the effect on total capacity and capacitive reactance in a parallel circuit. 


MATERIAL USED 
WA-44C, RCA audio generator, scope and capacitor board 
PROCEDURE 


lL. Connect the following circuit using the 0.022 mfd and the 0.033 mfd capacitors. 


9 Ry L 1 
3 C, T CaT 


2. Set the signal generator to 5 Ke at a | vrms level. 

3. Compute I, Xo. and Cy using these measurements: Er. Ey and Ect. 
4. Compute C; using the formula for parallel capacitors. 

5. Repeat steps 1-4 using the 0.01 and 0.033 capacitors. 

6. Repeat steps 1-4 using the 0.022 and 0.047 capacitors. 

7. Repeat steps 1-4 using the 0.01 and 0.022 capacitors. 

QUESTIONS 


i. Draw a vector diagram showing X., R, Z and the phase angle for each of the four 
combinations . 


2. Write a formula for parailel capacitors. 
3. Compute Cy by the above formula and compare it to the calculated Cy in the experiments. 


4. How does increasing rhe frequency affect the }. ihe Cy and Ac? (Assuming the amplitude 
is kept the same.) 


>. Summarize. 


EXPLANATION 


INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL LABORATORY 
VOCATIONAL EDUCATION DIVISION a: INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL. SERVICE TERRE HAUTE. INDIANA 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course II Basic A-C D-C 
Lesson 29 
Resonance in Series and Parallel 
INTRODUCTION 
We shall continue with a~c study. By now, you are acquainted with inductance and 
capacitance. Now we will study some new terms. Resonance, both series and parallel, 
will be discussed. 
MATHEMATICS 
Objective: The forms of notation are occasionally difficult to understand. But they are 
not solutions to the problems themselves. They are for simplification of description of 
a-c circuits. 


REFERENCES 


Cooke, Nelson M., Basic Mathematics for Electronics, Second Edition, McGraw-Hill 
Book Company, Inc., New York, 1960, Chapter 33, pages 482-518. 


Cooke, Nelson M., Mathematics for Electricians and Radiomen, First Edition, McGraw- 
Hill Book Company, Inc., New York, 1942, Chapter 29, pages 422-457. 


1. Review of rectangular and polar coordinates 
2. Explain paragraph 14, the general series circuit. 
3. Work the example on the series circuit. 
4. Series resonance 
5- Q 
6. The resonant frequency formula 
NEXT WEEK’S ASSIGNMENT 


1. Work problems 29-5 on page 452 in Cooke's it Edition, or problems 33-5 on page 
513 in Cooke's Second Edition. 


2. Work problems 29-6 on page 455 in Cooke's First Edition, or problems 33-6 on page 
516 in Cooke's Second Edition. 
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INDIANA DEPAXTMENT OF PUGLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INOUSTRIAL SERVICE 


HAUTE, INDIANA 


TEACHERS OUTLINE 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course H 


Basic A-C D-C 
Lesson 29 (Con't.) 


Resonance in Series and Parallel 


3. Read pages 457-461 in Cooke’s First Edition or pages 518-523 in Cooke's Second 
Edition. 


ELECTRONICS 


Objective: We will discuss more about series RLC circuits, power, voltage, current, 


and impedance. At this time you will find it is very difficult to separate math and 
electronics. 


REFERENCE 


Slurzberg, Morris, and William Csterheld, Essentials of Electricity for Radio and 
, Television, Second Edition, McGraw-Hill Book Company, Inc., New York, 1960, 
; Chapter X, pages 357-392. 


EXPLANATION 
1. Power in a-c circuits 


2. Series circuits 


3. Work problems at the end of the chapter. 


NEXT WEEK’S ASSIGNMENT 


Read section 10-9, "Parallel Circuits", on pages 375-378. 


Assign problems 16-25 on page 385 at the end of the chapter. 


oe 


1. Continue with the lab lessons on capacity. 


—_ 
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VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course Basic A-C D-C 
Lesson 30 


Mathematics Applied to Resonant Circuits 
INTRODUCTION 


Inductance and capacitance are presem to some extem in all circuits. Series parallel L 
and C circuits and the accompanying math will be covered in this lesson. 


MATHEMATICS 


Objective: To acquaint the student with the math involwed in resozent circuits. We will 
study the "j" factor, im@uctance and capacitance mm serics, and assumed voltages. 


REFERENCES 


Cocke, Nelson M., Basic Mathemarics for Electronics. Second Edition, McGraw-Hill Book 
Company, Inc., New York, 1960, Chapters 35 and 34. pages £82-£83- 


Cooke, Nelson M., Mathematics for Electriciens emi Rediomen, First Edition. McGraw- 
Hii Book Company, inc., New York, 1942. Chamers 29 and 50. pages 422-483. 


EXPLANATION 


1. Work problems 29-5 on pages 452 and 453 in Cooke's Firs Edition. or preblems 33-5 
on pages 313 and 514 im Cooke's Second Edition. 


2. Resonant frequency 


NEXT WEEK'S ASSIGNMENT 


1. Work probiems 4 and 5 on page 436 in Cooke’s Firsi Edition. or problems 4 and 5 on 
page 317 in Cooke's Second Edition. 


2. Read pages 437-467 im Cooke's First Edition, or pages 518-529 in Cooke's Second Edition 
ELECTRONICS 


Objective: More about RC circuits, resonance and non-reson=cce circuits will be discussed | 
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TEACHERS OUTLINE 


_ VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course Hf Basic A-C D-C 


Lesson 30 (Con't.) 
Mathematics Applied to Resonant Cix cuits 


REFERENCES 


Cooke Nelson M . Basic Mathematics tor Electronics. Second Edition, McGraw -Hill 
Book Company, Inc., New York. 1960. 


Cooke, Nelson M.. Mathematics for Electricians and Radiomen, First Edition, McGraw - 
Hill Book Company. Inc., New York, 1942. 


Slurzberg, Morris, and William Osterheid. Essentials of Electricity for Radio and 


Television, Second Edition, McGraw-Hill Book Company, Inc., New York, 1950, Chapter 10, 


pages 357-392. 
EXPLANATION 
I. Series RLC circuits 
2. Series resonance 
3. Work problems 11-12 on pagés 372 and 373 in Slurzberg. 
4. Work problem 12 on page 387 in Slurzberg. 
3. Work problems 18, 21, and 24 on pages 387 and 388 in Slurzberg. 
NEXT WEEK’S ASSIGNMENT 
I. Re-read section 10-9, "Parallel Circuits”, on pages 375 and 376 in Slurzberg. 
2. Work example 10-14 on page 376 in Slurzberg. 


3. Work problems 25, 28, and 29 on pages 388 and 389 in Slurzberg. 


I. Hand our lab Lesson 30-A, “Series Resonance”, and explain. 
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INDIANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANS 


ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course It Basic A-C D-C 


Lesson 30-A 
Series Resonance 


OBJECTIVE 
To study and observe voltage and current in a series rescnant circuit. 
MATERIALS USED 
Audio generator, scope, vaTrious Coils and capaciters 
PROCEDURE 
A. Find the resonant frequency of the circuit. 


1. Wire the following circuit. 


R-/ Z, 1 


C; 


2. Set the frequency range switch tc 41000 and find the resonant frequency of L and C. 
Resonance is that frequency where E,, and Ey, are equal since X, and X{, are equal. 
To check, place the scope across L and C in series and observe a null on the voltage 
amplitude by slowly varying the frequency. 


3. Check the capacity of C on the capacitor checker and assume this to be the correct 
capacity. 


4, From this information compute the value of L. 

B. Construction of a series circuit resonant at 30,000 cps. 
1. Compute the C required to resonate with L (step4) at a frequency of 30,000cps. 
2. Acquire this capacity by paralleling and checking with the capacitor checker. 
3. Construct a series circuit to see if resonance is obtained. 


QUESTIONS 


1. How did the computed L compare with the rated or measured L? 
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VOCATIONAL EDUCATION MiVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE. INDIANA 


ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course fi Basic A-C D-C 


Lesson *0-A (Con't.) 
Series Resonance 


2. How did you find the resonant frequency of the original circuit? 

3. What capacity did you use in the 30, 000 resonant circuit? 

4, At what resonance in a series circuit, ts current maximum or minimum? 
<. Compare X; and X, at resonance. 

6. What is the phase angle at resonance? 


7. In step A, what is the Z of the circuit at resonance? 


8. Summarize. 


-101- 


INDIANA DEPARTMENT OF PUSLIC IASTRUCTION STRUT, WETSALS LAS 
VOCATIONAL EDUCATION DiViSiow~ SLIEMA STAI = 
TRADE AND INDISTRIAL SERVICE TSR SANS. Bees 


TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Course If Besic AC DC 
Lesson 32 
solution of RLC Cireun Problems 

INTRODDCTION 

The sohmion of RLC circuit problems 15 que oomplex at ames. Im this lessen we will 

go ahead with the discussion af RUC cirosits. The Kksson wall he prodoomeriy mer 

as we have covered the theory fairly well. 
MATHEMATICS 


Objective: We will work several math examples ro fmrther your aqgn=renss with 
paraliel RLC circuits. 


REFERENCES 


Cooke, Neison M., Basic Mathematics for Eleconmmics. Ssoond Eginion. MeGres-8n 
Book Company, inc., New York, 1960, Chaprer 34. pages 225-340. 


Cooke. Nelson M., Mathematics for Eteonrica.ans and Radioman. Firs: E¢thion, NoGrew- 
Hill Book Company, inc... New York, 1942, Chamer 30. pages 25,-~£53. 


EXPLANATION 
1. A-C parallel circuits 
2. Assumed voltages 
3. Resistance and inductance in paralicl 
4, Resistance and capacitance im parallel 
NEXT WEEK’S ASSIGNMENT 


1. Read section 30-6 on pages 463~464 in Cooke's Firsn Editnon. or R-~o om penes 378- 
319 in Cooke's Second Edition. 


2. Work problems 30-1 on page 466 im Cooke's Farsi Edition. or 38-3 on mee TE 
Coake’s Second Edition. 


ELECTRONICS 


Objective: A theory review Should assist you im undersnanding wha we've been elo 
about in the last few lessons. We imend two clarity any quesieans wou mer heve on REC 
circuits in this lecnme period. 
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VOCATIONS! EF RCTRONIC TRCHNICEAN ERAEAUG 
. Coose Hl Basic 8-C BC 
Lesser 32 (Cem't.} 
Suir af RL Cimon Peablcoms 
REFERENCE 
Shomer, Naam, ant Wier Cserietd. Esssurcts af Eiscunicity Ber Radio ami 
Television, Ssommd Editi. NeGeew-til Foek Company. Gee... Neve York, 19Gni. 
Chagas &.. megos Sh7- BED. 
EXPLANA THON 
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@. LL, C, a@ae-c sures ete ft series. 
i. Ky is equal a Sr. 
ce. 2c Re comem & aero. 
@. An B cimewts ace ss 2 ow resiseame. 
. e. Eo and, axe LRP cum cf gitsse. 
f. Jp, kj. and h exe omel- 
g. Boor, mar be leeger tet E,. 
fh. Enevensine R Gesrepses FL 
i. Tnrressite £ ce C iowers F,. 
j- Decressing 2 ex C auaers FS. 


2. Peralid RES cies 


1. Reed section H-5G om gece SS. zesslfel-sestes cimewhs. &: Sewaberc. 
we 2, Week oeempi> 2-23 am tere HS in Sesterc. 
ES 3. Wassk preiiioms 33-32 om pee SES be Soombers amd BAND EX. 


ood (Camminne sethet tessneme. Iepisie ane Ssperiomerrs the Sumbsers seey WESE iG Periasm. 
a Ciemping 1, C. ar fF are seies. 


gaz 
= 
pus 


INDIANA CEFARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EQUCATION Otvisiae: INDIANA STATE COLLEGE 
TRACE AND (NQUSTAIAL SERVICE TEACHERS OUTLINE TERRE HAUTE, INDIANA 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


7? - Course Il Basic A-C D-C 
es} Lesson 32 

yo” Math ef RLC Series and Parallel Circuits 

Sy INTRODUCTION 

a is 

7 4 Here is more ehour RLC. series, end para. 2 circuits. We will also prepare for the 
ae fingl lab experiment and fine! exams. 

Be MATHEMATICS 


: ce Objective: In order for A-C theory to mean anything to you, you must review and review. 
: You have 2 very good text and reference in Cooke’s book. Keep going back to the A-C 
chapters for review. 


REFERENCES 


Cooke, Nelson M.. Besic Mathematics for Electronics, Second Edition, McGraw-Hill 
Book Company. Inc., New York, 1960. : 


Cocke. Neisom M.. Mathematics for Electricians and Radiomen, First Edition, McGraw- 
Eth Book Company. bnec.. New York. 1942. 


EXPLANATION 
1. inductance, capacitance, and resistance in paraliel 


2. Wark problems 30-1 on page 466 in Cooke's First Edition, or problems 34-1 on page 
329 im Cooke's Second Edition. 


3. Math in Siurzbers 


+. Work problems 29-31 on page 389 in Siurzberg’s, Essentials of Electricity for Radio 
and Television. 


NEAT WEER‘S ASSIGNMENT 


i. Read section 30-7 on pege 467 in Cooke's First Edition, or 34-7 on page 529 in Cooke's 
Secoad Edition. 


2. Work problems 30-2 on pages 174-475 in Cooke's First Edition, or problerms 34-2 on 
pages 537-340 in Cooke's Second Edition. 


REVIEW FOR FINAL EXAM 
i. Study chapters 24, 25, 29, and 30 in Cooke’s First Edition, or chapters 28, 29, 33, and a 


34 im Cooke's Second Edition. 
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¥ TEACHERS OUTLINE 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 
Cuurse Ui Basic A-C D-O 
Lesson 32 (Con't.} 
Math of RLC Series and Parallei Circuits 
ELECTRONICS 
Objective: To further acquaint you with RLC circuits and the related math. 
REFERENCE 
Siurzberg, Morris, and William Osterheld, Essentials of Electricity for Radio and 
Television, Second Edition, McGraw-Hill Book Company, Inc., New York, 1950, 
Chapter 19. 
EXPLANATION 


1. Math at the end of Chapter 10 in Slurzberg's, Essentials of Electricity for Radio 
and Television . 


NEXT WEEK’S ASSIGNMENT 

i. Work problems 35, 36, and 37 on page 390 in Siurzberg and hand in. 
ASSIGNMENT FOR FINAL EXAM 

kL. Questions at the end of chapters 8, 9, and 10 in Slurzberg 
LAB 


1. Explain a parallel resonant circuit and have the students select their own components 
and equipment. Have them write up and explain. 


2. Ali lab write-ups must be in by the next meeting. 
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VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TEACHERS OUTLINE TERRE HAUTE, ECMANA 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course II Basic A-C D-C 
Lesson 33 


RLC Circuitry - Math 


2 
ae 


INTRODUCTION 
aie This is more math concerning the RLC circuitry. This will be the final lesson on a-c 
; math and theory as such. Many problems will be worked and theory will be discussed. 
In the next lesson we will review the a-c semester of the course, both math and theory. 
The final exam will be given the following meeting. 
MATH AND ELECTRONICS 
Objective: To help the student understand a-c math and theory more clearly. 
REFERENCES 


Cooke, Nelson M., Basic Mathematics for Electronics, Second Edition, McGraw-Hill 
Book Company, Inc., New York, 1960, Chapters 33 and 34. 


on 


Cooke, Nelson M., Mathematics for Electricians and Radiomea, First Edition, McGraw- 
Hill Book Company, Inc., New York, 1942, Chapter 30. 


Slurzberg, Morris, and William Osterheld, Essentials of Electricity for Radio and 
Television, Second Edition, McGraw-Hill Book Company, Inc., New York, 1950, 
Chapter 10. 

EXPLANATION 
1. Work the problems in Slurzberg in Chapter 10. 


2. Work problems 30-2 on pages 474-477 in Cocke's First Edition, or problems 34-2 on 
pages 537-540 in Cooke's Second Edition. 


NEXT WEEK'S ASSIGNMENT 


OEE TU oy ene event eran ee Sg PORE on eA He ne TS PII aT PY OEP TERENAS Co MD PT REE S PPR PANT aM ee eect He zi : : 
5 + S , « 
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1. Same as last lesson 


LAB 


2 septa 
ries 
ate Bia ns si : 

ot ~ " re +. 


eas l. Describe possible experiments for the student. Allow him to choose his own equipment 
Re and components. Some possible experiments are: 
a. Z of filter choke or transformer. 

b. Step up or step down ratio of a transformer. 

c. Find the value of an unknown capacitor or inductor. 

d. Find the frequency of an unknown source. 


2. Write a short paragraph or two describing the experiment and hand i in. 
nae ~106- 


a cae ee ae na a a 


a eprint aterrenes 


INDEANA DEPARTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


x TEACHERS OUTLINE 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course Hi Basic A-C D-C 
Lesson 34 
Review of Math and Theory 
INTRODUCTION 


In this lecture period we will review all math and theory that was covered in the final 
semester of the course. 


MATHEMATICS 
Objective: To cover all math from the trig functions to parallel a-c circuits. 
REFERENCES 


Caoke, Nelson M., Mathematics for Electricians and Radiomen, First Edition, McGraw- 
Hill Book Company, Inc., New York, 1942. 


Caoke, Nelson M., Basic Mathematics for Electronics, Second Edition, McGraw-Hill 
Book Company, Inc., New York, 1960. 


EXPLANATION 
}. Angies 
2. Trig fimctions and the tables of functions 
3. Solution of right triangles 
4. Fundamental ideas 


5. Series and parallel circuits 


ELECTRONICS 
Objective: To review the theory of inductance and capacitance and what they mean in an 
alternating current circuit. 
Ee REFERENCE 
: Slurzberg, Morris, and William Osterheld, Essentials of Electricity for Radio and 
- Television, Second Edition, McGraw-Hill Book Company, Inc., New York, 1950. 
EXPLANATION 
4. Inductance 
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TEACHERS OUTLINE 


VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course Ii Basic A-C D-C 
Lesson 34 (Con‘t.) 
Review of Math and Theory 
2. Capacity 


3. RL circuits 
4. RC circuits 
9. RLC circuits 
NEXT WEEK'S ASSIGNMENT 


1. All the material covered in this lesson. 
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BIBLIOGRAPHY FOR BASIC A-C _D-C 


Cooke. Nelson M.. Basic Mathematics for Electronics. Second Edition, McGraw-Hill Book 
Company, Inc.. New York, 1960. 


Cooke, Nelson M., Mathematics for Electricians and Radiomen. First Edition, McGraw- 
Hill Book Company, Inc.. New York, 1942. 


Henney, Keith, and Glen A. Richardson, Principles of Radio. Sixth Edition, John Wiley and 
Sons, Inc., New York, 1958. 


Marcus, Abraham, Elements of Radio. Second Edition, Prentice-Hall, Englewood Cliffs, 
New lersey. 


Oldfield, R. L., Radio, Television and Basic Electronics. First Edition, American Technical 
Society, Chicago, 1957. 


Radio Electronics and Television, Laboratory Manual, Basic Electricity. Electronics 


Industries Association, (New York Trade Schools Manual, Paul Zbar). 


Sams, Howard W., Basic Electricity. Bobbs Merrill Publishing Company, Indianapolis, 
Indiana . 


Slurzberg, Morris, and William Osterheld, Essentials of Electricity for Radio and Television. 


Second Edition, McGraw-Hill Book Company, Inc., New York, 1950. 
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VT 003 192 
Basic Yacuum Tube and Transistor Application for Electronics. 


Electronics Vecat. Technician School, Bloomington, Ind. 
indiana State Dept. of Public Instruction, Indianano1i is. 
Indiana State Univ., Terre Haute. Instr. Materiais Leb. 
Pub Date - G4 

MF AVAILABLE IN VT-ERIC SET 63p. 


*STUDY GUIDES, *TRADE AND INDUSTRIAL EDUCATION, ELECTRONIC 
TECHNICIANS , TRANSISTORS , VACUUM TUBES, 2ELECTRONICS , HIGH SCHOOLS, 
EXPER IMENTS , ASSIGNMENTS ; END TVIDUAL THS TRUCT ION , 


The purpose of this course is to introduce the hich school 
electronic technician student to the aoplicetions of vacuum tubes 
and transistors. This study quide wes developed by a vocational 
coordinator and personnel of the electronic industry. The course 
was Gesigned on the concept and philosophy of using individual 
assignment sheets to allow each student to progress @ ét his own rate 
and to enable the teacher to devote most of his time te individual 
instruction. Emphasis is placed upon audio application and the 
study of RF, IF, and oscillator circuits. The lessons 2re 
experimental in nature. Assignment sheets for each of the 19 lessons 
provice a lesson introduction, textbook references, 2 materials 
list, a schematic drawing, and job procedures. Questicns are given 
at the end cf each job to test the student's comorechension of the 
completed work, Mathematics and theory are included and taucht as 
- This book is designed for teacher use only. The student is 
to use the assignment sheets in locse unbound form. xhen he 
completes an assignment sheet, he returns it to the teacher and 
secures the next sheet. The student taking the course should have 
mastered the theory end basic understanding of the vacuzm tube and 
transistor in previous courses. This document is available for 
85 cents from the Division of Industrial Education, Indiana State 
University, Terre Haute, Indiana 27803. (HC) 
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"APPLICATION | | 
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BASIC VACUUM TUBE AND TRANSISTOR APPLICATION 


for U.S. DEPARTENT Oe tai: OCANON & writers 
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= Electronics Yocational Technician School 
~ Bloomington, Indiens 
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Trade~Industrial—Technical Education Branch 


instructional Materials Laboratory 
Trade and Industrial Biucation 
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MEMORANDUM 


TO: The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 
980 Kinnear Road 
Columbus, Ohio 43212 
Vocational Instructional 


FROM: (Person) Thomas E. -'achus (Agency) Materials Laboratory 


(Address) Divisicn of Industrial Education, Indiana State Unive. ity, Terre Haute 


DATE: August 5. 1967 
RE: (Author, Title, Publisher, Date) Basic Vacuum Tube & Transistor Appli- 


cation for Electronics- 1964 


Suppiementary Information on Instructional Material 


Provide information below which is not included in the publication. Mar« N/A in 
each blank for which information is not available or not spplicable. Mark P 
when information is included in the mblication. See reverse side for further 
instructions, 


(1) Source of Available Copies: 


Agency Vocational Instructional Materials Laboratory 
Address Division of industria ication jana Sté 
Limitetion on Available opies none Prices << 


(quantity prices 


(2) Means Used to Develop Material: 
Development Group . 
Level of Group 
Method of Design, Testing, a Trial N/A 


(3) Utilization of Material: 
Appropriate School Setting N/A 
Type of Progran econ 
Occupational Focus 
Geographic Adaptability BLA 
Uses ¢* Material 
Users of Material 


(4) Pequirements for Using Material: 
Teacher Competency 


P 
Student Selection Criteria N/A 
Time Alictment —— = = 


Supplemental Media, «« 


Necessary y ; 
Desirable ~~~} (Check Which) 


Describe 


Source (agency 


( addres’ 


School and David Link of Sarkes-Terzien Commezy, Momincion, 
indiana, who im cooperaiiom with ether members of the 
Bloomington elestronic imiusiries, maiie possiie the derelIor- 


ment of this course. 
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en 

ae. fais course hes hesn developed areunmé the concept apd pbilesophy of using 
ge individust assigment sheets, If these sheets ere usek correctly, each student 
= ; wLit he allowed tc pmresress ct his om rate, The abilities of 4213. will be 

eo developed to their fxMest extaat. 

= the inetrsctor only, showld use this book, The loose individual assignnent 
= Sheets ars cae ty the stuients. he following sethod cf cpereticn has proven 


satisfactory: 
Rack: Silent should have too folders im the Mis: one for the *soupleted* 
werk. the other for the “insompiete™ work, The assignment sheets shoult be 


Filed im comseqntive omder im another drawer. The instructor should lay out the 


Semicet folders before class time. Tis prevents congestion and 4 settleneck 
arcami the file cahkinct 42& the beginning ami ending of class. When a student 
Smmictes amd atsisment shect, he tims this inte the instructor, then secures 
the next sheet. 

fest are ineimied periedically. These may be used to identify the 
mLEACGSl ability ef ecsch student. This mekes it possibie to start the students 
&& the proper lerel im the course. The tests may <ise be used in the traditional 
Baer. 

Ef the coarse is used as Ht should be, the instructor will be freed of 
many routine activities and will be able te devote his time almost entirely to 
imdividusi instruction. 

tt must be kept in wind that the assignment sheets are only 2 teaching aid 
or device. Adecuste instruction is still needed. 

ae aceurate record of each stwtent's progress skculd be kept by the 


instrector. 
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INDIANA DEPARTMENT GF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LABORATORY 
VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
TRADE AND INDUSTRIAL SERVICE TERRE HAUTE, INDIANA 


ASSTGNMENT SHEET 
VOCATICNAL ELECTRONIC TECHNICIAN TRAINING 


fourse TP Basic: Vacuum Tate ana 
Transister Appiicaticn 


Lesson 2 


Audio Amplifier System Laboratory 


Intrecuctica: 
=a Peake fie eS a 


Jeis sesson is to acquaint the student. with the seiectrical characteristi« 
eeede wT 


cf 4 Quanity audice amphifier, 
vam: References; 


= ie Stwient Laboratcry Manuai, RCA Electronic Trainer, Model 121, Government 
Service Department, ROA Service Gc., Camden, New Ww dersey, pp. 301-310. 


ee 2. Department of the Aray Technical. Manual, TM11-662, Basic Theory and 
ae Applicatica of Electron Txbes, U.S, Goverrment Printing Office, 
oa Wasningten, D,C,, 1955, py, iil-izi. 


ao VIVM -i Vacuum tube voltmeter} 


* 2, Scope 
oe 3. Chassis 122-26 Asdis pwer amplifier 
oo 4. Chassis 121-29 Phase spiitter 


5. Chassis 123-28 Aadis voltage amplifier 
6. Chassis 121-1 Fower supply 
7, Ghassis 12l-¢ Regulator 
8, Aadic generater 
Sshemati« 2 
2, Use schematic #S$-17-i (appendix). See instructor. 


Prosedure - 


i, Assemble chassis 28, 29, ani 26 to form a standard audio amplifier. 
2. Turn welome contre) cn chassis 28 maximm cieckwise, 
3, Using regulated power supply sajust EB, for 250 volta, 
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i. Use 10 ohm resistor load provided on stand. 


5. Apply 1 KC signal at input and adjust matching transformer for maximm 
signal. 


6. Adjust andic generator for maximm undistorted output from aaplifier 
as viewed on oscilioscope. 


7. Calibrate scope ard recerd vaiue of cutput, 


8. Check the amplifier for baiance at phase splitter, output grid, em 
cutput plate, recerd signal level. 


9. I¢ the amplafier balenced? 
10. Remove cathode bypass from power emplifier. 
11, Measure AC voltage across cathode resister. 
12. What is the frequency of step 11? Whet causes it? 
13. Remove one output to simuiete unbalanced cutput. 


1, Again measure AC signai across cathode resistor and determine frequency. 


15. Replace both output tubes and check output signal (across load) for 60 
uycle by placing scope sweep on line frequency. 


16. Return equipment to original condition and set for maximum umdisiorted 
output at 1 KC, 


17. SGompute power cut 


2 
Py = (E" P, = (&)2 
Ho ° "30 
Compute power in 
, 2 
Pin = (Ein) Z determined cutput of generator. 
Z 


18. Compute power gain of amplifier. 
19. Complete chart, figure 3, page 107 of Lab Hana2aL 


20. Pict gain in DB in reference to 1 ZC on chart Like #G-Iy-1 {appendix}. 
See instructor. 


21, Have the instructor simulate a typical troubie and yon locate it by 
Signai tracing. 
es 


Se gen nent a et me SR MAT 


| 
f 
| 


INSIANA CEPSRTMENT OF PUBLIC INSTRUCTION INSTRUCTIONAL MATERIALS LAGORATORY 


VOCATIONAL EDUCATION DIVISION INDIANA STATE COLLEGE 
FRADE AND INDUSTRIAL SERVICE TERRE HAUTE, iNDIANA 
Course I¥ Lesson 1 Page 3 

Questions: 
ie & push poll power amplifier provides less (odd, even) harmonic distortion 


Ze 


3. 


r 


10, 


than a single ended stage. 
Cenvert the following power ratios to decibels, 
& 100 to j-+--—-~—~~----~——--—-db 


2, £0000 to i1—---~---------db 


A push puil power anplifier does not the catput transformer 
cores, 


Gas in a tube generally causes a (larger, smaller) than normal plate 
current. 


A isherted, cpen} cathede bypass capacitor results in distortion because 
the operating point of the tube is shifted to a (linear, non-linear) 
part of the characteristic curve. 


The output signals from chassis 29 are (equal, unequal) in amplitude but 
are (in phase, 180 degrees out cf phase). 


& somponents on chassis 29 must be matched? 


Whst reference frequency is used in testing the power gain cf audic 
amplifiers? 


Tf @ microphone is rated at -55 DEM what gain (in DB) would a pre- 
amplifier stage require to bring th> level up to zero DEM? 


Tf an amplifier canable of 10 watts output were to be used with the 
microphone of question 9, to realize full power at 1000 cycles, what 
overall gain in DB would the system require? 


Zero Df is decibels gain referred to one miliiwatt in 
okms at cycles. 


& elass B amplifier conducts plate current for: 

a, 360 degrees of the input cycle. 

b. 90 degrees of the input cycle. 

©, 180 degrees of the input cycle. 

d. More than 180 degrees but less than 360 degrees of the input cyele. 


1D 


Glass B amplifiers never condnet nlate current, 


<= 
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ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course IV Basic Vaesun Tube and 
Transistor Application 


Lesson 2 
fudio Amplifier System Laboratory 
introduction: 
The purpose ef this lesson is te acquaint the trainee with some of the 
Tondsmentais of an AM modulated waves percentage modulation detector 
icad, and RF Pilters are all a part of this lesson. 
References? 
1, Department of the Army Technical Manual TMi3-662, Basic Theory and 
lication of Transistors, U.S. Government Printing Office, 


Washington, D,.C., 1959. pp. 148-154. 


2. Morris Slurzberg and William Osterheld, Essentiais of Radio-Electronics. 
Second Edition. McGraw-Hili Bock Co,, New York, 1961, pp. 19.6 


3. Student Leaboratery Marmal, RCA Electronic Trainer, Model 121, 
Goverment Service Jepartment, RCA Service Co., Camden, New Jersey. 


p. 135, 
Materials: 
i. Ssope 5, 121-23 (IF anplifier) 
2, RE signal generator 6. 121-27 Diede detector 
3. VO4~ {VoltOhmmeter) 7. 121-1 Power supply 
4, 100 K Resistor 8 121-2 Regulator 
Schematic: 


- 


2. No sehematie needed. 
i, Plaee lzl-l and 2 in rack. Adjust for B+ of 250 volts. 
2. Skip at least one space and then install IF amplifier and dicde detector. 


3. Pisaee a 100 K resistor acress the input connections of the IF amplifier. 
py 


4, Place a scope on outpat of IF amplifier. 


i 


Cine 


Dc SUPT RTT TTY I TREY TECTURE NTN TC " 


INDIANA DEPARTMENT OF PUSLIC INSTRUCTION 
VOCATIONAL EDUCATION DIVISION 
TRADE AND INDUSTRIAL S&RVice 


INSTRUCTIONAL MATERIALS LABORATORY 
INDIANA STATE COLLEGE 
TERRE HAUTE, INDIANA 


Course IV Lesson 2 Page 2 
5. With ail gear on adjust frequency of generater for maximum unmodulated 
signai on scope. This tunes the frequency of generator to scope. 
6 Remove s.ope leads. 
7. Place ground lead of scope on ground. 
8 Take fcilewing wavefomas and explain, 
a, Pin 2 cr 7ALS to ground 
kL. Aeross CG 
ft) Aeress Cp 
a. Ontoct of detector to ground 
9, Mijast mediation zontrol to approximately 75% and complete waveforms 
@, bs 2, ami 1d. 
10, Turn equipment. eff and reacrve Cc, and Rj. Piace earphones in place of 
Ci. Draw equivaient ciresit, 
li. Remoye IF aipiifier eri piace standard broadcast timed circuit in place 
of inpat cf detector. 
2. Set modulated generatcr at 1900 KC and lay sable close to antenna. 
Remarks 
13, Hemove eerphones and repiarce H#, with shorting strip, FPiace scope on 
cutput. Appiy 1500 %C signal again, 
Remarks: 
14. Remove tube and replace with erystal in sockets. 


Remari>< 
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Lesson 2 Pege 3 


Remove scope ant pime im commicte entio amiitie, 


Remarxs: 
Bhat would be umiesirehie im ihe desiem oF = stiisfectory cammication 
receiver? 
Remarks: 
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ASSIGNMENT SHEET 
VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Course I¥ Basic Vacuum Tube and 
Transistor Application 


Lesson 3 
RF Voltage fuplifier 
Introduction: 


fhe fundamental requirement that an RF signal must meet besides frequency 
is that it mist be strong enough to operate the detector. 


References: 


1. Student Laboratory Manual, RCA Electronic Trainer, Model 121, Government 
Service Department. RCA Service Co., Camien, New Jersey. pp. 75-83 


2. Morris Slurzkerg and William Osterheld, Essentials of Radio-Electronics. 
Sezonmd Edition, McGraw-Hill Book Cc.» New York, 1961. pp. 140=157. 


3. Department of the Army Technical Manual, TM11-662, Basic Theory and 


Application of Electron Tubes. U.S. Goverment Printing Office, 
Washington, D.C., 1952, p. Lil. 
Materials: 


kL. Zi test stand with 


i 
t 
i 
| 
t 
E 


& 21-1 Power supply 
b. 121-2 VYoliage regulator 


a TT CD TI Te 


c, 21-67 Bias supply 
d@, 121-21 RF amplifier 
2. RF generator 
3. Oscilloscope 
4. VIVM-(Vacuum tube voltmeter) 
Schematic: 
i. Use schematic #S-IV=3 (appendix). See instructor. 
Procedure: 
3. Set the regulator so that it provides 250 volts. 


<Jo 
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2. Set the number one grid by using the bias supply connected to the AVC 
end er Ry (see schematic) to -1 volt. 


3. Piace a 60 ke unmoduiated signal on the 6BA6 RF amplifier in one of 
the metheds described by your instraucicr. 


i. Tune the RF amplifier tuned circuit for maximum signal at the output 
jack as viewed on the oscillescope. 


5. Check grid bias and set at mirmms one. 

6. Scaraite stage gain, 

7. Repeat for S00, and 1,000 ke. 

8 How does this compare with the theoretical gain of a pentede? 


9, Set the RF generator and amplifier to obtain 1,000 ke at output. Plot 
a curve showing upper and icwer sidebands, Mark the 3 and 6 dr points. 


10. If time permits join this cirziit with the detector lesson. 
Questions: 
1, Whieh end of the band is the trimmer adjusted? Why? 
2. An RF amplifier mainly improves ? 
3. Why is band width important? 


4, Expiain — carrier, audio, AM moduijation. 
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Course I¥ Basic Vacuum Tube and 
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Lesson & 
THF Receiver 
introduction: 
Ter reseiver wes one of the first attenupts to make the radio receiver 
more sensitive. It adds more stage of RF amplifier in front of the 
detector. 
Refarames: 
i. Merris Skurzhbere end William Osterheld, Essentials of Radio 
Eiectronmics. Second Edition. McGraw-Hill Book Co., New York, 
2961. pp. S41-E84, 
Beteriais: 
i, The GF veltege amplifier, chassis 21 
2. Bie detestar, chassis 27 


3. S&xdic voltage amplifier, chassis 28 


&, Phase splitter, chassis 2? 
5. 4mdio power amplifier, chassis 26 
: scmemetic: 


‘ae 1. Wo schenstic needed. 
Precodare: 


i. Set the detector audic power amplifier stage in the rack and test 
for operating condition. 


2, Phase the RF anplifier stage in front of the detector stage, The 
2 equimmert is nct made te operate in this manner, so check with 
: the imstructor for methods cof coupling, RC coupling should be 
2 used first. 
3. Tame im 2 radio stetion if possible, 
& Add the second RF stece in front of the first RF, Check with the 
instructor for methods of coupling. 
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5. Attempt to tune in a radio station. 

6. Return the equipment to its criginal condition. 
Questions: 

i. What does TRF refer to, and why was it introduced? 

2, Draw a block diagram of a TRF receiver. 

3. Deseribe the purpose of the detector and TRF receiver. 

4, Name two common methods of coupling RF amplifiers. 

5. Name 2 disadvantage of a TRF receiver. 


6. Would lead dress be a problem in a BF receiver? 
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3 VOCATIONAL ELECTRONIC TECHNICIAN TRAINING 


Cerasse: EY Basic Vacuum Tehe and 
Transistor Application 


Lesson 5 
Hartley Gsciliatoz 


pak <a eenaee eae Ee 


Thivadus tion: 
eee ee ee 


Tae various mechunitai REANS of generabing are now practicel, Here wr study 
tne vacuum tube use. es a generator or osecdLiater. 


vee is wdent Letoratory Manual, RCA Eleetronic Trainer, Modei 121, Government 
Savice Repartmens. BGA Service Co., Ganden; New Jersey. po. 67~75, 


2, Morvis Siurzberg and William Osterheld, Essentials of Radio-Electronics. 
ree Edition, MeGraw-Hill Book Go.: New York, 1961, pp. 297-299. 
595-599. 


3. Department of the Army Technical Manual, TM11~-662, Basie Theory and 
Application of Electron Tubes, U.S. Government Printing Office; 
- 3 Y ashington, 5S Ves 1359. Pp. 16% ~t7 Fe 


4, Department of the army Technical Manual, TMi1-590, Basic Theory and 
Apclication of Transistors. 4.5. Governnent, Printing Office, 
Washington, D.G., 1959. pp. 165-177. 

Materiaiss 
1, Secpe 


ane 2 YW -WVacuum tube volimeter ) 
3. i2ieil RF oscillator 
&. zi~l Power supply 


5. 21-2 Voltage regulator 


Schematic: 
iL schematic #S-IV-5 (appendix), See instructor. 
: Prosedure: 
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2. Then loosely wind 10 or 12 turns of wire around L, and connect the RF 
signal, generatcr ta the coil of wirs. 


3, Place the seope across the tuned circuit, 


“y 4. Close the tuning condenser and adjust the RF generator to get maximum 
indieation on the scope. 


5. Kepeat with the tuning condenser batf way and fully opened. Reeoni 
all 3 values, 


6. Remove the coil of wire trom L, and. piace chassis 41 in the test stand, 
7. Adjust B+ for 250 volts. 
8, Piace the scope on the cutput jack and ground, 


9. Rotate the tuning condenssr and nete the effect on the waveform on 
the scope. 


10. Measure and record all the petentiais arcund the pins of the csecillator 
tube and expiain each, 


j 1i. Remove the cathode resistor of the oveiliat<«» and expiain what takes 
: place, 


NEY ei 7am tyra estore rt 
> ere Heh Ae Behe 
- 


12, Replace the sathcde resistor with its original size. Place a 470,000 
4 chm resistor in piace of the 33,00C chm geid resistor. Explain what. 
<a takes place, 
Questions: 
1. This oscillator generates a (1) sine, (2) square. (3) sawtooth wavs? 
2. This is a (1) series, (2) shunt Hartley Oscillator? 


3. Draw both a series and a shunt fed Hartley Oseiliiator, 


4, If time permits complete the trouble shoating chart for this lessen. 
ip g 
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Lesson 6 
If Ampiifier 


Introductions 


One of the disadvantages cf tne TRF is that each stage mus* be variable tunel 
fsx eacn station to be received. This makes aligmnent difficult ard lead 
rapacitanse critieai. The IF amplifier is an example of an RF freaquensy 
amplifier which is factcry aligned to ons frequency or band of frequencies. 


References: 


xo Department of the Army Technical Marmai TMii-662, Basic Taeory end 
Appiicaticn of Transistors, U.5, Goverrment Printing Office, 
Washington, D. G. 3 3959, Po Lit. 


2, Merris Slurzberg and William Osterheld, Essentials of Redic-Kie tren 5. 
Second Edition, MeGraw-Hill Bock Co., Nes York, 1961. op. 605-61i, 
615-617. 


3, Student Laboratory Manuai, RCA Klectronic Trainer, Model i2t, 
Government Service Department, RCA Service Gs., Camden, New Jersey 
pp, 109-122, 


4, Experiment Guide, RCA Transisicer Trainer, Models 301-T and 60i-T. 
Government. Services, RCA Service Co., Camden, Rew Jexsey, 39 


Ds 


%. Lzl-lL Power suppiy 

2 i2%-2 Voltage reguiatsr 

3. 121-23 IF amplifier 

4, 12-27 Diode detector 

5, Ssope 

6, rum — (Vacuum tube voltmeter) 


7. RF generator 
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sedare 2 
i, Set the equipment up using a plate supply of 250 volts. 
2, Piace the ground leads ef the VIVM and scope on chassis ground. 


4, Pisce seope on cutput cf detector. 


5. Using 60% modulation tune generator until the output on scope is at a 
maximum. 


3, Place RF generator on inpat of the IF and ground. 
6. Note and record cutput signal voltage. 

7. Record AVC signal voltage with VIVM. 

8 Remove generator (DO NOT CHANGE AMPLITUDE OR FREQUENCY SETTING) 
3%. Record voltage ont and AVC yoltage now present. 


10, Repiace generator and change frequency until 6 db points are reached 
on both sides of center frequency. 


li. Draw a graph showing frequency response. 


12, Fili cut the normal sircuit chart as shown in the RCA Lab Manual, 
= Ask instructor for biank sheet. 


Questions: 


a. An IF anplifier improves seiuctivity of a radio receiver. True or 
faise? Why? 


2, What is the resonant frequency cf the IF amplifier? 


3. Why is the transformer called a double tuned circuit? 
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Lesson 7 
Converter 


Complete Radio 


Intrsduction: 
A spenial tube was designet tc take the place of both the mixer and 
sseiliaicr. This was the pentagrid canverter. 


References: 
in Stident Laboratory Manual, RCA Electronic Trainer, Model 121, 


Goyarnnent. Service Department. RCA Service Co., Camien, New Jersey. 
Pr. 122120 and 323-329, 


2. Merris Slurzberg and Wiliiam Osterheld, Essentials of Radio-Blectronics. 
Sacond Edition, McGraw-Hill Book Co., New York, 1961, pp. 446-459. 


Materiais: 


Complete Radio: 


i. Power supply idi-l 7. Phase splitter 121-29 

2, Regulater L212 8 Power output 121-26 

3. Gonrerter 123-22 9, VIVM- (Vacuum tube voltmeter) 

he IF 121-23 10. RF Generator 

5. Detector 121-27 ii. Seope 

6. fudio Voltage amplifier 121-28 12, OL uf Isclaticn condenser 
Sshematic: 


1. Use schenatic #S-IV-7 (appendix). See instructer. 
Procedure: 


i, Set equipment in correct order te now have a complete radic, Have 
instrattsr chesk before turning on. 


2. Set B+ on 250 volts, 


- 


3, Place scope on speaker teads and plase switch sc that resistor is used ' 
in place of speaker. [. 
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4, Using audio output of RF generator signal trace audio section. 
&, Piate gensratoe on £°5 ke modulated about 60%, 


6 Comest generstor tc greunml ani through isolation condenser. Connect 
het. side to grid one of IF amplifier. 


7, oSrert sssilieater section of converter to ground, 
8 Adtust Last IF fer maximm deflection on ssope. 


9% More het lead to signal grid of comrerter and adjust first IF for 
nasimum deflestien, 


19, Eeadtuss both inpet and output IF CANS for maximum deflection on scope. 
ii, You have nw aligned the IF te 455 ke. 


> 


iz, The cscliletor section must now be aligned, This one is more involved 


13. Eeuovs the short that you previously placed on the osciliator. 


ik. Seb the generator at 540 ke, Place hot lead on primary side cf 
sompeartes transficrmer and ground lead on ground. 


is, Ciose timing sonienser for maximum eapacitance, 


16, Adjust ¢, for maximm sigui, (This is not usually included in 


QMMer sal radio), 
27. Ghenge generator te about 1600 ke and adjust C3 4 and C3 open. 
i8, Readjust Gy and 03, for maximum outpat at seope. 


29, Piaes set on outside antenna and obtain a weak station, ‘Adjust Ci, 
fer maximum signal. 


20. Yoa have now ecmpictely aligned the radio. Signal tracing can be 
secmplished by one of these main methods or zombinations therecor, 


Generai Pesition Secpe Position 
A, Start at last stage and Speaker or detector 
work forwani, ioad. 
B. At inpst Start forward and 
work AFT, 
C, Inpet to any stage Output of same stage. 
~16— 
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21, Obtain a detecter probe if possible ami use EAC Metind for signal 
trawing, 
22, Complete neth charts on enamerte:r stege. Face 129 and 130 B64 Lab 
Mama, 
23, Have instructer place a trouble im redie for you te: lesste, 
Questions: 
1. Explain operaticn <f cach tabe clement im comverter. 
2, What three operations does tcomperter do? 
3. Why are two condensers gengzod? 
%. Deseribe a fast wey to check to see if escilister is working. 
5. What is image? 
6, What is a harmonic? 
7. Where does the signal first soudic? 
8 How would you change bands om a treaiicest Sumerhet roadie? 
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Lesson 8 
Radic Trouble-Shooting and Repair 
Intreductions: 


The purpese of this lesson is to do actual repair of a commercial radio 
receiver. 


References: 
1. All previous lessons. 
2. Schematic of receiver. 
Mater: ais: 
i, Radio receiver 
2. All test equipment as needed. 
Schematic: 
1. See reference 2. 
Procedure: 
J. ‘Inspect the line cord, replace if dangerous. 


2 Place the receiver on a2 bench with a wooden top. 


3. See if the tubes are Lit when the receiver is turned on. 
4, If the tubes do not light, turn the unit off and test the tubes. 


Remove ONLY ONE tube at 2 time. Replace the tube which you have tested, 
before removing the second tube. 


5. If the tubes light try to tune a station. If you are unable to receive 
a station, follow the steps in testing tubes as outlined in step four. 


6. Gheck to see if the antenna is properly connected, 
7. Remove the set from the cabinet. 


8, Familiarize yourself with the individual stages of the receiver, by 
consulting schematic, 
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3, It is convenient to isolate the troubles to one of the three main sections 
of the reseiver. 


a Power supply 
be Audio section 
¢, RF and IF section 
10. Check B plus. Usually around 100 volts, 
ll, Signal trace in regular manner. 
12, Test oscillator grid for negative veltage, usually around 5.0 volts. 
13. By this time you should have located the trouble to a specific area. 
Turn the receiver off and take some readings with the ohmmeter of the 


suspected area. 


14. Loeate the bad part and report to the instructor. He will tell you 
what to do next. 


15. This is only one method for trouble-shooting a receiver. Other methods 
will be explained at a later time. 


Questions: 
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Transister fpplization i 
i 
Lesson 9 : 
Transister Superhet j 
introduction: 


In this lesset We wil. study the characteristics of a compete trensisior 
radio, It is very much 1ike tne vacamm tube radic. Same of the 
aifferences tnat sneasd te nited by the students are es fclicws: 


a. Coupling 


2. Concerter steze 


ken ne Oe the bch a Un 2 be 


bead ethiedienad Pade Arka le Bae Ba 


3: Amounts cf yeltage 


References? 
1. riment Guide, RCA Transistor Trainer, Models 301-T and 401-7, 
Goverment Services, RCA Service Co., Camden, New Jersey, 1960, 
Pp. 87-96. 


2. Morris Sliurzberg and Wiiliam Osterheld, Essentials of Radic—Kiectronics, 
Second Edition. MsGraw-Hiil Bock Ce., New Yerx, i9 Ppp. 9 


Materials: i 


1. RCA trainer ; 


da at 


2, VIVA ~ (Vacuum tube voltmeter) 
3. Oscilicsccpe 
i. Template No. ii (If using RCA equipment) 
5. 002 af condenser 
Schematic: 
1. No schematie needed. 
Procedure: 
1. Place ail the parts in tne template as noted, 


2. Place the oscillosccne on the speaker ieads, 


=~ 
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3. Staal trase audic section and compute voltage gain per stage. (Be sure 
amd use iscisticn tomienser in hct lead of generator and have amplitude 
as low as possibile. } 

& Set RF generator on £55 ke, 

5. Disabie Issel oscitlater. 


& Phase hot 126d of generater through isolation comienser on the base of 
Qo. 
7, Adjust catprt IF to maximum signal. 


& Biase the het lead of the generator on the base of Q and adjust both 
trensiormers fer maximum sigmal. 


2 Phase the iecal szcilleter im operating condition. 


HQ. Set the EF generator on $50 ke; adjust the tuning condenser mtil it is 
faity eicsed. 


ik. Loosely coagpie the RF generetcr tc the transistor antenna and adjust the 
ostiiister slug for maximm signal. 


32. Qpen the tuning comienser and set the RF generator on about 1600 ke. 
13. d#ijust the oscilieter trimmer for maxima signal, 
3%, Eepest steps 3-13. 


35. Tame the racic imte @ weak station adjust the RF trimmer for maximm 
sissei. 


16 Comtact the imstructer, He will now place 4 trouble in the receiver 
for you tc repair. 


Questions: 
i. Waet type cf cseilliator is used in a converter stage? 
2. How is the oscillater coupled te the converter? 
3. How does the RF section differ from the vacuum tube RF section? 
& How daes the 4G€ yoitage vary with signal strength? 
Conn insioms : 


2}. 
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- Lesson 10 
Tae Cathode Follower 
introduction: 


This cirenit is an excellent impedance matching device. It is found very 
useful in matching high impedance circuits to low impedance devices. 


References: 
1. Student Laboratory Manual, RCA Electronic Trainers Model 121, 
_ Government Service Depertment. RCA Service Co., Camien, New Jersey. 
‘ Ppo 228-236. 


2, Morris Slurzberg and William Osterheld, Essentials of Radio-Electronics. 
Second Edition, McGraw-Hill Book Go., New York, 1961. pp. 202-208. 


Materials: 
: 1, Chassis 121-77 
A 2, Chassis 121-1 
; 3. Scope 
L. VIVM (Vacuum tube volimeter) 
5. Audio generator 
6. Chassis 121-2) 
Schematic: 
1. Use schematic #S-IV-10 (appendix). See instructor. 
Procedure: 
1, Place chassis 1 and 77 in the rack and turn on. 
2. Place the audio generator on the input of 77. 
3. Adjust the input to 3 volts P-P 1,000 cps. 


4. Measure the output signal veltage and compute stage gain. 
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5. Piace 5; on chassis 77 in the other position and again compute stage : 
Z gain. - 


6. Determine the phase relationship between input and output signals. 


- 7. Turn the equipment, off and place chassis 28 so that it feeds into 77. 
3 {Piace a jumper wire from the output of 28 to the input of 77.) 


8 Place S, of chassis 77 in ground position. 

9. Place the osciliatcr on the input of chassis 28 and using the oscillator 
adjust the generator level sce that chassis 28 has the largest = 
undistorted output. x 


10, Measure the output ef the cathode follower. If it is distorted reduce 
the generator level te obtain the maximum undistorted signal. 


Ii. Place S, in the nongrounded position and compare single handling 
capabilities with the grounded position. 


12. Remove chassis 28 and with the signal set at 3 volts P-P connect to 
the input of the cathode follower. 


13. Prepare a chart showing frequency response versus gain of the cathode 
follower. 


1h. Complete both the normal and abnormal charts. (If using RCA equipment) 


Questions: 
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Lesson 11 
Common Collector Circuit 
Introduction: 


The common ccliestor transistor configuration reminds us of the cathode 
follower vacuum tube stage. 


References: 


io Experiment Guide, RCA Transistor Trainer, Models 301-T and 601-T. 


Government Service Department. RCA Service Co., Camden, New Jersey. 
PPo 53~58, 


2. Morris Slurzberg and William Osterheld, Essentials of Radio-Electronics. 


Second Editicn. McGraw-Hill Book Cco., New York, 1961. pp. 545-546. 
3. Department of the Army Technical Manual, TM11-690, Basic Theory and 
Application of Transistors. U.S. Gcvernment Printing Office, 
Washington, D.C,, 1959. pp. 108~111. 
Materials: 
1. Template No. 5 (If using RCA equipment) 
2, VIVM -(Vacuum tube voltmeter ) 
3. MA -—(Milliammeter ) 
Schematic: 
1. Use schematic below, 


Procedures 


1, Wire the following cirewit. 


~4V0OLTS 


———— OUT 
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2. Plug in and record the following: 


v= In = 
Nt s 
Ve = ie = 


3. Apply a pesitive DC voltage in the range of 3-6 volts at the DC input. 
Reecrd the readings as befcre, 
&  Gompute the chang> in V, and ¥. 


5, Compute the voltage gain of the stage. Be carefui to divide input by 
output. 


6 Gcmpute the shange in I, and Ig. 
7. Compute the current gain of the stage. 
8. Compute power in power out and power gain. 


9. Using a 1 ke test signal, setup and test the frequency response of the 
stage. 


Questions: 
1. How dees the common collector compare with the camon anitter? 
2. How does the common ccllecter compare with cathode follower? 
3. Draw a graph showing the frequency response and mark the half pewer point. 
4. Mark the 6 db point on the graph. 
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Lesson 12 
RC Oscillator 


Introductions 
The RG oscillator is an example of one of the first oscillators we will study 
Without ar LC cireuit. This oscillator is usually fixed frequency. Be sure 
and notice the phase shifting network. 


Reference: 


i. Student Laboratory Manual, RCA Electronic Trainer, Model 121, Government 
Service Department. RCA Service Co., Camden, New Jersey. pp. 132-138. 


Materiais: 
1, 221-1 Power supply 
2. i12i-2 Yoitage regulator 
3. 121-52 Oseillator 
4£. Ossitloscope 
5. Andic generator 
Schematic: 
i, Use schematic #5-1V-12 (appendix). See instructor. 
Procedures: 
i, Set up the power supply with the regulator and adjust for 250 velts B+. 


2, Piug in the RC oscillator and using the output jack to an osci ‘oscope 
adjust By and Ro for a good clean output on the scope. 


3. Place a set of leads on the horizontal input of scope to output of RC 
oscillator and adjust for inphase indicaticns. 


4. Read page 134 in the RCA Lab Mammal and any oscilloscope mammal on phase 
relationships. 


5. Determine the phase shift between plate signal and the intersection on 


* 
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6 Determine the phase relationship between the plate and the intersection of 
CoRo. 


7. Determine the phase relationship between the plate and the grid. 


8. Remove the previous wiring and wire what ever necessary to determine the 
frequency of the cescillator by TWO different methods, 


9, Change R and determine its effect on frequency and amplitude. Explain. 
10. Change R, and determine its effect on frequency and amplitude. Explain, 
Questions: 
i. How much phase shift must be accomplished between plate and grid? 
2. Name the three main parts cf an osciliator. 
3. Complete the normal and abnormal charts. (If using RCA equipment) 


— wae 
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Plate-Coupled Multivibrator 


Introduction: 


The muitivibrator is a very common relaxation oscillator. This circuit is 
found in many different applications. 


References: 


1, Student Laboratory Manual, RCA Electronic Trainer, Model 121, Government 


Service Department. RCA Service Co., Camden, New Jersey. pp. 151-158. 


2. Morris Slurzberg and William Osterheld, Essentials of Radio-Electronics. 


Second Edition. McGraw-Hill Bock Co., Inc.» New York, 1961, p. 288. 
3. Bureau of Naval Personnel, Basic Blectronics, Navy Training Courses, 


NAVPERS 10087. U.S. Government Printing Office, Washington, D.C., 1955. 
Ppo 324-335, 620-688. 


1. 121-57 Plate-coupled mitivibrator 

2. 121-1 #£=Power supply 

3. L21l-2 Voltage regulator 

k. Scope 

5. VIVM -(Vacuum tube voltmeter ) 
Schematic: 

1. Use schematic #S-IV-13 (appendix). See instructor. 
Procedure: 


i. Plug in the power supply, regulator, skip a couple of spaces and then 
the mualtivibrator. 


2. Turn ali equipment on and adjust the B plus to 250 volts. 
3. Place the scope on the H jack and adjust R3 for symmetrical operation. 


4, Measure and record waveshape and size on each vin of the 6J6. 
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Determine the frequency of the multivibreter. 
During the next portion we will thomce sizes amd motice effect on 


frequency. It is not necessary te determime the mew frecuency. Just 
notice the effect on it. 


Change both plate loads te 15 EK. ote frequemsy effect @ 


Replace the original niate loads and chamge Bp to LOOK, adjust Rz te 
Same valine. Hote effect > 


Change By tc 3,3 meg and adjast Bg ts same value. Note effect 


Replace cricinal grid lead resssiears am ch=amse the coumlime condensers 
G5 and C3 to 100 mf, ote chmge im fremensy. 


Change the coupling condensers te .01 mf end mote chemge im frequency. 


Write a summary noting effect of chamgine srid lead combination on 
frequency. 


Complete the normal and shmorm:i charts. (If usime BOA equipment} 
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Lesson 24 
Transistor Multivibrator 
Tntedtuction: 


In this iessen we will icok at 2 free running transistor mitivibrator. 
fmderstandice this type will make ail the sther muitivibrateors easier. 


References: 
i, Experiment Guide, ROA Transistor Trainer, Models 301-T anid 601-T. 
Government Services, ROA Service Co., Camden, New Jersey, 1950. 
pp, 97-160. 
2. Department ef the 4rmy Technical Marmai, TMi-690, Basic Theory and 
7 cation of Transistors. 0.5. Goverment Printing Office, 
Washingtcr; D, C, 3 1959, PB. 181-183. 
Materials: 
1. Template No. 12 (if using RCA equipment) 
2. ¥IVt ~Wacum tube volinmeter ) 
3. Ssope 
4, Square weve generator 
Schematic: 


i, Use schematic below, 


Procedure: 


i, Wire the foliowing circvit. 
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2. ‘Turn the circuit on and start it oscillating. 


3. Take all waveforms and DC voltages. 


4. Increase the size for first one and then the other coupling condenser 
° noting effect on waveforn. 


Questions: 
1, Explain the reaction when the coupling condensers are changed. 


2. What would happen if one of the base resistors increased in size? 


3. Explain the waveshape obtained. 
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Veeumn Tube Sawtooth Generator 


Tatroducticn: 


Tis vacuum tube sawtooth generator 2 not really a generater bat 2 ware 


devi SS> 


Reference: 


i, Student Laboratory Hamai, RCA Electronic Trainer, Model 123, Goverment 
Serrice Department, RCA Service Co., Camien, New Jersey. pp. 246-252. 


Materisais: 
1. Ghassis 65 Vacuur tube sawteoth generaitcr 
2, Chassis 57 Muitivibrater 
3. Chassis 2 Voltage regaiator 


i, Chassis i Power supply 


5. YIVH {Vacuum tube voltmeters} 
6. Seope 
Schematic: 


1, Use schematic #S-IV-15 (appemiix). See instructor. 
Procedure: 

i. Fiug in power supply and regulator, adjust Bt for 250 voits. 

2. Skip a space and ping in chassis 57, 

3. Skip another space and ping in chassis 65. 


? 


& Using a 1,2 ohm resister fer isolation comect the upper jack of the 
mulitivibrator to the input of the sawtooth generator. 


5. Set B3 on both chassis te mid-range. 


6. Tarn all equipment on and observe waveshape into and out of the 
generator, 


a, ad 
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Mecsure a3} BC voltages areund the generator. 


Tarn eff the maltivibrater and repeat all DC voltages around the generator, 


Explcis eny changes in the voltage readings, 


Rotate 23 on the sawiccth generator chassis noting effect on waveshape of 
cutout. Rxepisin. 


Derrsese the size of C, on chassis 65 and note effect. Explain. 


Eotum 65 to original condition and then vary R, on mltivibrator chassis. 
Hgpisia change io cutput signal. 
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2 Thyratron Sawtooth Generator 
Tntroducticn: 


Tne thyratron generator operates much as the neon buib generator. The 
tehavior of the grid is very interesting and important. 


References: 
i. Student Laboratory Manual, RCA Elestrenic Trainer, Model 121, 
Goverment Service Department. RCA Service Co., Camden, New Jersey. 
pp. 238-24h. 


2, Morris Slorzberg and Willian Osterheld, Essentials of Radio-Electronics. 
Second Edition. McGraw-Hill Book Co., New York, 19 PPo 5 é 


Materials: 
1. Chassis 66 Thyratren sawtooth generator 
E - 2. Chassis 1 Power suppiy 
| 3. Chassis 67 Bias supply 
hk. Oscilloscope 
5. VIVK (Vacuum tube voltmeter ) 
Schematic: 
1. Use schematic #S-IV-i6 (appendix). See instructor. 
Procedure: 


1. Plug in the power supply and the sawtooth generator. Skip several 
spaces between. 


2. Tarn both units on, 

3. Measure the waveshape of the generator. 

4. Vary Ry and note the effect. 

5. Tarn the equipment off and place the bias supply next to the generator. 
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6. Run a lead from the negative jack of the bias supply to the bias jack 
on the generator. , 


, 7. Turn all equipment on. 
= 8. Vary the bias supply and note effect on the output of generator. 
Questions: 
i. Explain the action of the grid in the gas tube. 
2, Explain the charge and dissharge cycle of C,. 
3. What mainly determines the firing point of the gas tube? 
4. What determines the cut-off point of the gas tube? 
Advance Work: 


Determine the firing point and cut-off point of this gas tube for various 
settings of grid voltage. 
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Lesson 17 
Singie-Swing Blocking Oscillator 
Introduction: 
The blocking oscillater is a very common cscillator found in the modern 
television receiver. While there are many types their operation all 


depends upen the same principles as this one. 


References: 


i, Student Laboratory Manual, RCA Electronic Trainer, Model 121, 
Government Service Department, RCA Service Co., Camden, New Jersey. 


pp. 141-148, 
Materials: 
1. Chassis 53 Single swing blocking oscillator 
2. Chassis 2 Voltage regulator 
3. Chassis 1 Fewer supply 
i, VIVM - (Vacuum tube voltmeter) 
5. Scope 
Schematic : 


1, Use schematic #S-IV-17 (appendix), See instructor. 


| 
| 
| 
| 


Procedure: 
1. Ping in the regulator and power supply. Adjust the B+ for 250 volts. 
2, Turn the power off and plug in the oscillator. Skip several spaces. 
3. Place 81 on the oscillator in the ground position. 
4, Turn on all equipment. 


5, Measure the waveform at the L and H jacks and the control grid of the 
oscillator. 
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Vary R, and note effect on waveforms. 
Measure DC voltages around the oscillater. 


Remove Cj; and measure voltages and waveforms. Explain, 


Ques? ions: 


i 
Zo 
3. 


i, 


What is meant by single swing biccking? 
Expiain action of Cy. 
Expiain action of R35 


What typ? waveshape is offered by this escillator? 
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Lesson 18 
One-Shot Multivibrator 
Introduction: 


This oscillator is an interesting application of the mIltivibrator. Its 
ability to switch or key makes it very useful, 


Referenses: 


i. Student Laboratory Manual, RCA Blectronic Trainer, Model 121, Government 
Service Department. RCA Service Co., Camden, New Jersey. pp. 160-165. 


Materials: 
i. Chassis 76 One-shot miltivibrator 
2. Chassis 53 Single swing blocking oscillator 
3. Chassis 2 Voltage regulatcr 
4. Ghassis 1 Power suppiy 
5. VIVM ~(Vacuum tube voltmeter) 
6. Ssope 
Schematic: 
1, Use schematic #S-IV-~18 (appendix). See instructor. 
Procedures 
1, Plug in power supply and regulator. Adjust B+ to 250 volts. 
2. Tarn the power supply off. Skip several spaces and install chassis 76. 
3. Turn the equipment on and measure DC voltages around the mltivibrator. 
4. Measure waveforms around chassis 76. 


5. Torn the power supply off and install the blocking oscillator to the left 
of chassis 76, Have S, in the grounded position. 


6. Turn the power supply on and repeat the DC and waveforms around the 
chassis 76, Explain the behavior. (Ron a wire from the L jack of the 
blocking oscillator to the input of the multivibrator. 
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?e Retaie R, on the multivibrator and ncte the effect on the cutpat waveforms, 


@. Wnangs the frequenry cf the bicsking oscillator and note effect on output 


<7 Muitiviorateor. 
Questions: 


ais What part is ieft out of the multivibratcr compared with the previous 


= S< bd 


3. (If the sathece resister would in=rsase what effect would it have on the 
? 


4. Explain the relationship between the H and L signals. 
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be Lessen 19 
Cathode Ray Oscilloscope 
Introducticns: 
Now is the time. 
References: 


i. Student Lakerstory Manual, RCA Electronic Trainer, Model 121, Government 
Service Department. RCA Service Co., Camden, New Jersey. pp. 255-264. 


2. Morris Slurgzberg and William Osterheld, Essentials of Radio-Elestronics, 
Second Editien. McGraw-Hill Book Co,, New York, 1961. pp. 644-649. 


Materials: 
1. Chassis 69 CRT 
2, Chassis 67 Bias supply 
x 3. Chassis 68 Voltage tripler 
, 4. Ghassis 1 Power supply 
5. Chassis 52 RC oscillatcr 
6. Chassis 53 Blosking osciliator 
7 Ghassis 77 Cathode felLlower 
8. Ghassis 76 One-shot multivibrator 
9. Chassis 65 One-shot mulitivibrator 
id. VIVM —- Vacuum tube voltmeter 
1i, Scope 


i. Use schematic #S~IV~19 (appendix). See instructor. 
Procedure: 


m ~~ = = Fee ~ —< ~ 2 +inn - 
1. Connect the power supply and voltage tripler in the rack, 
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2, Skin several spares ami niace the CRY im the rack, 

3. Tarn the Souipment in. 

4 Aciust Rj and R, sc inet the spot is certered. How is this accomplished? 
Se fajast BR. ana 2. 1: give the smeilert emi brightest dot. 

& Adjust BR: so inet the spot will act berm the sereem 

7, Measure ali the witsges around ube tebe, 


8. Tars tne eguigmest i7f and risrs tse tiss simply mest tc the CRF, 


5. Tarn tne emaipmert on sot readjust if mecesserr, 


iu. Cennect a tamper from the msotive jack te the E jack of the CET, 
i2, Adjust the bies supniy tntsi the spot mmvres te the guter edge. 


13. Measure tre amcunt of woiteze i gamse? the deflectiom emi record the 
adiresticn. 


Coarse IF Lesscn 29 Page 2 
ix, Now connect the ae wo the megatite feck ef the bies supply and 


15. Find the toriszonial deflection semsitivity im WE/ER. frem your deta. 


ié, Repeat this procedure for the vertical pletes ami compute the vertical 
dsfisstian sensititiiyv. 


37. Tarn the eonipment off, 


a i8 HRemcve the bias supply ami return it te its sterege plece, 


i9. Gonnest two reiis on the reck ingeiner with the ose ef the cebie for 
thas purposes, 


25. Qm the rack above tne streedy insteblled cmessis 1, 48 ami 69 install 
from aeft to right tne Tella ng: 


Chassis 53 Single swing bleckime 
Cnassis 77 Gatnoade Tolicwer 
7a Gre shot mitgyvitrater 


CGhessis 65 Yacuum tobe sawtooth semeratar 
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21. Connect the L jack on the 53 to the input of the follower, connect the 


29. 


outpnat of the follower to the input of the multivibrator and L isck 
of the muitivibrater to the input of the sawtooth generator. 


Turm the equipment on and teke waveshépes aét test points along the last 
instéiied roli. 


Connect the cutpnt cf the sawtooth generétor to the H input of the CRI, 
Adjust and focus the trace on the CRT. 

Torn the ecuipment off and instsli chassis 52 next te the CRT. 

Connect a jumper from the output of 52 to the vertical input of the CRT. 
Turn the equipment on, Center and fccus the trace if necesséry. 


Connect a jumper from the H jack cf the multivibrator to the Z input 
of the scope. ; 


Expiain what took niece. 


Questions: 


Explain the uses cf the parts on the CRT chassis. 

Woy is the Z axis provided? 

What is bianking? 

Obtain a schenatic of 2 commercia: cscilloscone and compere. 
Why is the oscilloscepe so important? 

Why is the deflection sensitivity of = CRT importent? 


What design feature of a CRT would effect deflection sensitivity? 
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BLUEPRINT READING 


SKETCHING AND THE THRORY GF MHCHAWTCAL DRAWING 


1. What Blueprints Are: 


A biveprint is & copy of a workdinme drewime or mechanical 
Grawing made by engineers and draftermen im industry. A work- 
ing drawing shows by means of limes, Tigures, motes, and dimen- 
Sions, the information needed by the workmen iim oe to ee 
@ certain structure. If the engimsering 
try were to take the Lime to write a letter to a umm im the 
fieid telling him to buiijd a base for 2 pum et 2 certaim loca- 
tion, giving him the exact Jocation of the bolts, the height of 
base, the dimensions of the base, ami all other inform=tion 
necessary to compiete the job, the lester would be loms ang 
compiicated., The workman would have to take the time io read 
the ietter severai times trying to umierstend whet the emgimeecr 
meant and trying to get a menial picture of the pump bese be- 
fore he conid begin work. Then the workmen would probebly 
make some error in iocating the bolts or placimeg the bese in 
the wrong direction, Gne to some little mistake im Emgelish, end 
this would cause delay and chamgve im comstruction. 


Blueprints are considered the lamgusge of imdustry. They 
are the engineer's means of explaining to the workmen whet he 
wants done. Yhe working drawings meade by 2 German engzincer 
could be understood and Tollowed by am Americem workman, with 
tue exception of a few German motes that would be mede om the 
Grawing, Aili the lines of the drewine would be the same no 
matter in what country or industry it wes drewum evem though the 
unit of measure be different. The workman who wents to advance 
with industry and be able to mest chamges that teke place should 
prepare himself by icarning to read the lemgueze of industry, 
which is the biueprint made by the encimcering department of 
the company for which he works. 


The draftsman makes his working drewings om thim white 
tracing paper, or a high grade of cloth, which hes beem starched 
and treated so that it is tramsperent. The pewer is used for 
jobs which are temporary or in cases where permmement records are 
not necessary. The cloth is mich more expensive and is used 
where the working drawing mist be kept for m=eny years. These 
working drawings on either cloth or thim paper ere used im mek- 
ing blueprints im the same way that the megative of 2 photo- 
graph is used to make 2 print. Blueprint peper is yellowish 
green on one side and white on the other side. A bright light 
wili make it change color so it mst be kept im = dark roan. 
in maxing a blueprint the working drewing is pleced over the 
blueprint paper and the smmlicht or the light from am electric 
arc aliowed to shine through the trecinmg paper. The Lines, 
either ink or pencil, keep the sumlicht from shimimg om the 
blueprint paper so that the color of the blueprint peper changes 
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every place excepi where there are lines on the tracing paper. 
The blueprint paper is then taken out of the light and placed 
in water where the color change is completed. Every place where 
there were lines turns white, and the rest of the paper turns 
blue, and so we have a blueprint. The working drawing may be 
used to make as many copies or blueprints as are needed. After 
the blueprints have been made, the tracings or working drawings 
are stored in a dry piace and kept es records. If the blueprint 
happens to be of @ pump base and the engineering department 
decides to install a new pump or change the pump house in any 
way, the engineer can go to the filing room and get the original 
working drawing at any time and know exactly what is in the pump 
house and make changes whithout having to make a trip tc the 
location. 


2. Use of Blueprints in Industry: 


The blueprint made from 2n accurate working drawing should 
have all the information needed for the workmen to do the job. 
Before the workman asks ror more information he should first read 
every note and symboi on the blueprint. He should remember 
that the blueprint is an exéct copy of the working drawing on 
file in the drafting room, anc if he follows every detail and 
note on the blueprint, he will be protected in case of error. 

If he checks accurately wita the blueprint, the blame will be 
placed squarely on the draftsmen in the office. 


A working drawing snows an object from one or more sides 
with all lines and ali angles draw exactly 4s they are. Ali 
dimensions or measurements, the radius of any curve, the kind 
of material, the finish of the surface, and any other notes nec- 
essary to fully describe the object should be given on the work- 
ing drawing. The working drawing usually shows three views of 
the object and there is usually a note to tell whether it is a 
front view, the top view, the plan, the end view, or whatever 
it may be. The workmen should remember that the blueprint was 
put in water in developing and a piece of paper that has been 
wet shrinks up so tnat measurements made with @ rule on the 
blueprint are not accurate. The result is that the workman 
shall take all measurements as they are figured out and shown 
on the blueprints by dimension lines and only make measurements 
when the draftsman has failed to put on a dimension. An ac- 
curate blueprint will give «alli measurements and all information 
necessary to complete the object. 


The engineering department spends considerable money in 
providing blueprints for the workman and the least that the 
workman showid be expected to do is to take care of the blue- 
prints. The blue ccior will fade if left exposed to the sun- 
light for any length of time, so the workman should take care 
that blueprints are not left exposed to the sunlight when not 
in use. The blueprints are usually 24 inches by 36 inches or 
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Fig 
some other size which may be 
decided upon by the engilieer- 
ing department. It is nec- 
essary, therefore, to have 
some way of folding or rolling 
the blueprints, and the usual 
method is to roll them. The 
workman should take care to 
preserve the blueprint in what- 
ever form he receives it, and 
never fold it if it was in- . 
tended to be rolled. Fig: 2 


hia 
a 
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In order to read blueprints the 
workman must know something of the 
principles of making working draw- 
ings. This is quite a bit like learn- 
ing a new alphabet and to read a 
printed page. The workman shou.d 
first understand that a blueprint is 
a record of instructions given to him 
to read. Secondly, he should re- 
alize that the language used,by the 
draftsman is largely a language of 
lines and that unless he knows how 
to read the lines, the instruc- 
tions recorded on the blueprint are 
@lmost in a foreign language. Fig3 
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Fig. 1 shows the more common lines which go to make up 
the language of industry. The visible outline is a heavy white 
line on the blueprint and is used to represent the lines of the 
object which can be seen fror the side that is being drawn. 
Tne dotted line called the invisible outline is used to re- 
resent any line in the object which cannot be seen. The dimen- 
Sion line is a light white line on the blueprint which is used 
to indicate the distance between any two points. The extension 


line is also a light solid line which is used to extend to points 


outside the object so that the draftsman will have more space to 
Place the dimension line. The heavy line with iwo dots and a 
long dash and the arrows pointing to each end is calied the cut- 
ting plane line and is used to show where sections are taken. 
This is necessary in the case of complicated objects because the 
regular views do not clearly show the shape of parts inside the 
object. The break line is used to show that a part of the ob- 
ject has been left out because it was too large to be drawn on 
the paper. 


After the workman has become familiar with these iines he 
has completed his first lesson in learning the language of biue- 
prints. In order to read a blueprint, the first thing to do is 
to study the different views until one has a mental picture of 
what he is to buiid. The drawings all are made on a fiat sheet 
of paper and it is necessary to study these and use the imagina- 
tion to make the lines and views stand up off the paper and cob- 
tain a mental picture. Next, all letters and notes should be 


read and considered. Carelessness in any one of these respects 
is not to be excused. 


3. Freehand Isometric Sketching: 


A pictorial drawing is any kind of drawing which resembles 
a picture. Fig. 2 shows an actual photograph of a buliding. 


4 


se hiet 31 VV SARLMCARRAD A ee S20 PU aaa ne Lee CO ae aA RA Lal AA AL ed 6 Aa a MA nl AL 


Peart s Ase, mae ol 


Pees een, TPE TE Crore were DG thei ie Lie She Ret eee! 


Blueprint Heading 


pees ncesd pn MALLS UE us tN dd 9H eS ard Kast 8 ARH SAN RAPA OB RRA TAA 


2 
2 
M 
3 
3 
5 
: 
3 
» 


ISQMETRIG DRAWING 


SAE Ph Bel PF Wy ALF LAY 7 WH TP, GAPE OE EI RP! PEPIN TS 


FIGS 


We know that the building is tne same heigmt in the rear as it 
is im the fromt and that the two dimensions marked "4° and "2" 
ame the same, but It cam be seen at a siance that ther do net 
show up eduzi im the picture. The picture gives a very clear 
menial image of the building but it gives nc information that 
wili help the workman to comstruct the buliding. Therefore, 

Zt is plein thet 2 protograph is of littie value ic the workman. 


: Fig. 3 is a photograph of a biock. It shows very cleariy 
the shape of the Block and again the workmen get a very clear 
mental imge, but it will be noticed that the information is not 
such that he could actually make the block. 


Fig. 4 is @ perspective drawing of the same block and it 
will be noticed thet the three dimensions marked"a"™ should be 
equal but they are not, and likewise the two dimensions marked 
"Bn". Yhis form of drawing is similar to an actual photograph 
inasmuch as it is possible to get 2a very good mental image but 
it, too, fatis to cive sufficient information to be of vaiue 
jo the man in industry. 


Fig. 5 is known 2s an isometric drawing. It will be no- 
ticed that the dimersions marked "A™ in this drawing are equal 
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and aigo that the dimensions marked "R" are equal. Some 
measurements can be made on an isometric drawing and this gives 
4% mech more value than a perspective drawine. This Porm af 
draving is becoming more important in the arafting reom as it 
snows a little better picture than the three-view tyne drawing 
and the workman should acquaint himself wion isometric drawing 
Sc that he can become ahie to make 2 simmie freehand sketch of 
any part of his work, which wiil be a valuable 414 te nim in 
explaining tc a foreman how he Gid 2 particuisr jcb. There 2re 
two other forms of pictorial drawing, the obli: ie drawing and 
the cabinet drawing, but as they are used very iittle in 

some inGustries, they will not be discussed at this time. 


4, The Theory of Mechanical Drawing: 


Three-Fiew Grawing is another name for working drawing. 
= g & 


In most cases three views of an abject are drawn. The three 
Views commconiy shown are front view, right side view, and 
top view. A view of an ebject, for instance, the Front view, 


is aimost what one would see if he were directly in front of 
the object, and, likewise, the top view of an object is what 
one would see if he were locking directiy down on top of it, 
ang imi the same way, the right side yiew is what a person 
ses if he were locking at the object from a poin 
direstly out Prom the right side of the object. 


S 2n arrangement of three photographs of the block. 
In each case the camera was piaced at a point directly out from 
the center of the front of the bliock. This cperaticn was re- 
peated using the right side view and the top view. These pic- 
tures have been arranged in the same order as the draftsman 
wouid arrange them in making a workings drawing. The dotted 
jiines have been added to the Pront ana top views se as to give 
the same information as would be given on a working Grawing. 


These three views have a certain arrangement on the biue- 
print. The Graftsman usuaily draws the front view first, and 
the top view is piaced up above the front view, and the right 
side view is placed to the right cf the front view, as is shown 
in Fig. 5, and, if a bottom view were drawn, it must be placed 
below the front view. The reason for placing these views in 
this arrangement is that this is 2 standard method of making 
a working drawing, end if ali draftsmen are taught to make 
drawings in this way, and aii workmen learn that working draw- 
ings are made in this way, then there wili be no misunderstand- 
ing between the workman and the draftsman. If the draftsman 
takes a notion to change this arrangement ana workman is not 
told about the change, it can very easily cause an error, so 
we learn this arrangement of the views and do not change then. 


Fig. * shows a three-view drawing of the same simpie biocck 


that was shown in the preceding figures. Fig. 3 is a photograph 
ef the block. Fig. 4 is a perspective sketch of the biock. 
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Fig. 5 is an isometric drawing of the block. Fig. 6 is photo- 
graphs of three actual views of the block, and Fig. 7 is 2 
working drawing of the block. The student will get a better 
idea of three-view drawings by going over these figures again 
and comparing each one with the working drawing. This work- 
ing drawing is the means industry uses to instruct the workman 
to do @ job. 


The share of an object determines the number of views re~ 
quired to show it. The purpose of a working drawing is to 
instruct the workman on what is needed for the job and how to 
make it. in the case of a section of six-inch pipe four feet 
iong, the right side view of the pipe would show the outside 
diameter of the pipe, the thickness of the pipe, and the inside 
Giameter, The front view of the pipe would give the length and 
a top view would be exactly like the front view, so that the 
front and right side views are all that would be necessary. As 
the object becomes more complicated more views will be required. 
in the case of a complicated pipe hook-up, 3 or 4 views will be 
necessary to give the workman all of the required dimensions 
and, in some cases, the draftsman will furnish an isometric 
drawing tc give the workman a little better picture of how all 
the parts will be arranged and assembled, so that the number 
of yiews required are the number of views that are necessary 
for the workman to get the job done. 
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THREE-VIEW DRAWING OR WORKING DRAWING 
5. Kinds of Drawings ‘ Fig 2 


Drawings are divided into two principal classes, pictorial 
drawings and three-view drawings, as has been mentioned. The 
pictorial drawings are divided into four types; perspective, 
isometric, oblique, and cabinet. The isometric drawing is the 
important one of these and its use is becoming more general. 
Working drawings or three-view drawings may be classified ac- 
cording to type of work, for instance, sheet metal drawings, 
piping drawings, architectural drawings, machine drawings, 
structural steel drawings, etc. In industry the worker must 
know a little about each of these types of working drawings 
because even though he may be employed in one branch of work, 
for instance, pipe work, occasionally he will have a job which 
deals with sheet metal work. The principles of working draw- 
ings are the same regardless of the kind of work, and a good 
draftsman is capable of making several types of drawings. 


6. Making Isometric Sketches from Three-View Drawings 


The ability to read a blueprint is to be able to study a 
blueprint and form a mental picture of the object represented 
by the working drawings. If the student can study a blueprint 
and make a mental picture, he should be able to make the pic- 
ture on paper. The sheet of paper with the diagonal lines at 
the back of this book is known as isometric ruled paper. If a 
Sheet of typewriting paper or other reasonably thin paper be 
placed over this isometric paper the isometric lines can be 
seen through the typewriting paper. If the student has studied 
the working drawing in Problem 1 and has formed a mental image 
of the object he should next place a sheet of typewriting paper 
over the isometric paper and draw the isometric drawing of the 
object, which is a simple block of wood. The heavy lines of 


8 


+ ° 
PPT ST Eee NEN MEO CNET I attri ont een oPe et eMiuvumtrn toc Tio steer) | oe oe! 


teak aa 


Potiene 


PReerrer Th mr tere er 


et rte done Bites dane s bnde oy 


I arora teem abt ie Neh anda ca Aida e aA cada wn MSA WA lh 8 CA lt tI a a Lr dat a ad sk ANA YR As ta 


NW AWA ACACIA AAALAC ALAC AS 
U~VAAVAALNVARAAABABDBAARAABRLEA 
LVNAALVALAABABRBAL 
WALBRALABLABLE 


Ail lines should 


AVANAtAY AVA a7 AVA" AYAVAVAYAYE RO 
BABGBDGN 660606060079 rae 


A AAAAALSZI WI PVP 
MA KALALRAALRLDWKR/IAAIIV/ANN 
WAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA 
UNININANVAAAN/AVANAA ZAI MVAAZAZNANZN 
WAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA 
DAV AAA A AA AAV AN AANA AX 
VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV AVA 


UNLV AAA LALA LN LA LNA SALA LN LA ALS 


it is not necessary to use a ruler for making measurements and 


a reasonably accurate drawing is obtained. 


the ruled paper are one inch apart and the lighter lines give 


half-inch spaces, so that by using this method of sketching 


be made freehand as ability to draw freehand is the result of 


practice. 
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Tt the 


These 


The isometric axes always are located 
Complete the three views of 


ject should be drawn. The corner o 
should be placed well towards the bottom of 


Fig. 8 will illustrate how the object stould be drawn. 
The corner of the ob 
the working drawing. After the student has finished the iso- 
metric drawing of Problem 1, he should answer the following 
questions about the working drawing. Although these probiems 
look very simple, the student will find it well worth his ¢t 
to make carefuliy a freehand sketch of each problem as directed 
and answer carefully each question asked about the problem. 


three heavy lines on which the drawing is started are called 
the isometric drawing by taking the information necessary of? 


the isometric axes. 


before the drawing is started. 


the sheet at the intersection of three heavy lines. 


object marked "x" 
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Problem No. 1 


Make an isometric drawing 
of this block placing the cor- 
ner marked "X" on the isometric 
axes. Do not dimension. 
Questions to be answered about 
the working drawing on this 
sheet: 


lL. What view shown above is 
labeled "A"? 


2. What view shown above is 
labeled "c"? 


3. What view shown above is 
labeled "B"? 


&. Is the front view longer 
horizontally or vertically? 


5S. The depth of the block 
is shown in what views? 


Problem 1 
6. Tne width of the block is 


how many inches? 
7. The width of "A" is the same as the width of what view? 


8. Is "B" longer horizontally or vertically? 
9. Is "c" longer horizontally or vertically? 


10. The top view is always directly above the 
view. 


11. Ina three-view drawing we see the form, 


12, The working drawing uses three views to show the block 
which the isometric drawing shows the block in but 
view. 


13. Fach of the views drawn in the working drawing forma 
geometric figure calied a 


— Now in order to see if the student has learned what a 
working drawing is, Problem 2 will be just the opposite. An 
isometric drawing of a gauge biock is given and the student is 
to make a three-view drawing. Rectangularly ruled paper will 
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be found in the back of the book and if a sheet of typewriting 
paper be placed over it, the lines will show through and this 
will save the trouble of making measurements and also will be 
helpful in drawing straight lines freehand. 


The views should be arranged in the prope? manner and the 
Gimensions given so that sufficient information is given to 
enable a workman to make the gauge block. 


This kind of drawing is used by many men in the field and 
in many cases, blueprints are made by the enginecring department 
from such sketches sent in by foremeén and worxmen. 


Problem No. 2 


Make a three-view drawing of this gauge block using side 
"a" as the front view. 


Questions to be answered after the drawing has been completed: 


1. Stratght lines that never meet, no matter how far they are 


extended are called lines. 
2. Any line drawn at 90° with a horizontal line is called a 
line. 
3. The longest dimension in the front view is inches. 
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4. 


The right side view is placed to the right of the 
view. . 


The block is made of material of what width? 


The top and right side views form geometric figures called 


The shortest dimension on the block is how much? 


What size piece of boiler plate would be required to make 
this block? 
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Probicm Wo. 3 


Make an isometric drawing of tis motenmed block placing 


the corner marked "x" on the isometric axes. Questioms to he 
answered about the working drawing on unis sheets 
1. The size of the piece taken owt of this block is x 
2. The intersection of two planes im the fromt part of en 
object is shown by 2 Lime. 
3. The shortest dimension on the bieck is imches. 
4. The longest dimension on the bDileck is imehes. 
5. How many views are needed to show the smepe of the motch? 
6. The width of the richt side view cam be obtaimed from whet 
view? 
7. The iength of the top view cam be obteimed from what vieu? 
8. Which two views show the depth of the block? 
9. an angie of 90° is called a amgle. 
iG. How many right angles are there imside a rectangle? 
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Problem No. 4 


an isometric drawing of this block placing the corner 


Make 
marked "xX" on the isometric axes. Questions to be answered 
about the working drawing on this sheet: 


1. 
2. 


Isometric drawing is a form of drawing. 
The over-2i1l length of the block is inches. 
The over-all width of the block is inches. 


Mark an "xX" on the line in the right end view which re- 
presents surface "A", 


The isometric axes are at an angle of how many degrees with 
each other? e° 


Measurements in making isomeivic drawings can be made -only 
on the axes or on lines to it. 


What must one do to the right side view to make it a com- 
plete rectangie? 


Considering the two pieces are cut from the block, what are 
the dimensions of the largest piece removed? 
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9. What size plece of sa a would be required to make 
this block? x r 


10. Is the top view in this drawing necessary? . 
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Problem No. 5 


Make an isometric drawing of this block, placing the cor- 
ner marked’ "X" on the isometric axes. Questions to be answered 
about the working drawing on this sheet: 


1. Why is the side "A" used as the front view? 


2. Why doesn't all of the notch in the isometric drawing 
show? 


3. If the shape of the notch was shown in the isometric 
drawing, it would have to be with a line. 


4, Which view of the working drawing most clearly shows that 
@ notch has been cut out of the block? 


5. The depth of the notch is shown on the right side view 
by a line, 


6. An edge which is behind some other part of the object is 
shown by a line. 
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7. In case an invisible line is directly behind a solid line 
it is shown. 


8. The size of the piece cut out of this block is 
high, wide, and deep. 


9. There are no dotted lines in the top view because 


10. What size piece of stock is required to make this block? 
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ner marked "x" on the isometric axes. 


Problem No. 6 


Make an isometric drawing of this block, placing the cor- 
Questions to be answered 


about the working drawing on this sheet: 


1. 


The only invisible line in the working drawing is in the 
view. 


What size piece of stock would be required to make this 
block? 


The right side view makes a geometrical figure known as a 
What are the over-all dimensions of the piece cut out of 
the block? 

What kind of a line is used to show an invisible surface? 
Which line is drawn heavier, an invisible outline or a 
dimension line? 


Which view of the working drawing most clearly describes 
the shape of the block? 


How long is the top of the block? 
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9. How wide is the bottom of the block? 


iQ. What is the shortest dimension in the working drawing? 


oS 
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Problem No. 7 


Make an isometric drawing of this I-beam. Questions to 
be answered about the working drawing on this sheet: 


1. How many invisible iines are there in the drawing? 
2. These invisible lines represent the intersection of the 
"yw" and the top piece marked 
The web of the I-beam is inch in thickness. 
4, Why are there no invisible lines in the front view? 


5. Which view most clearly gives the shape of the object? 
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6. 
T. 


8. 


How thick are the flanges of the I-beam? 


What is the distance from the under side of the top 
flange to the bottom of the beam? 


What are the two dimensions of surface "A"? 
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Problem No. 8 


Make an isometric drawing of this block. Questions to be 


answered about the working drawing on this sheet: 


Lee 


Would two views give the workman enough information to make 
the block? Why? 


How many invisible lines are in the drawing? 


The height of the "T" siot is shown on an invisible line in 
the view. 


What is the depth of the slot at the upper part of the 
block? 


What is the depth of the bottom part of the slot? 
What view best shows the shape of the slot? 


In the alphabet of lines, invisible lines are made 
than the outline lines. 


What determines how many views a draftsman will make of 
an object? 
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Probiem No. 9 
Make an isometric drawing of this biock. Questioms to he 


answered about the working drawing on this sheet: 


1. 


The true length of the sloping surface is shown im tne 
view. 


The best procedure in drawing a sloping lime when the angele 
is not shown is to locate its points, 


ae 


All measurements in isometric Grawings mist be made along 
the ° 


The front view contains three right angles and two other 
angles larger than the right angles which are called 
angies. 
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5. Do the two views of this object give the workman enough 
information to enable him to make the object? 


6. Is there a dimension in the working drawing which gives 
the true length of the sloping surface? 
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Problem No, 10 
Make an isometric Grawing of this block which has had a 
corner cut off it. Questions to be answered about the working 
drawing on this sheet 


1. Does the slanting line in the right side view show in its true 
length? 


2. Does the slanting line in the top view show in its true 
length? 


3. In drawing slanting lines it is usually best to locate the 
points, 


4, The true shape of the sloping surface is shown in which of 
the three views? 


5. Would less than three views enable the workman to make the 
object? 
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Problem No. 11 
Make an isometric drawing of this block. Questions to be 


answered about the working drawing on this sheet: 


1. 
2. 


Which view shows that the notch is slanting? 


The lines on which the figures are placed are called 
lines. 


The lines which extend out from the drawing in order to 
show exactly where the dimensions begin and end are called 
lines. 


Arrow heads should always the extension 
lines, 


The line between the enumerator and denominator of a frac- 
tion should be in line with the line. 


Would less than three views enable the workman to make this 
opject? Why? 
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Problem No. 12 


Make an isometric drawing of this block. Dimension the 


drawing. Questions to be answered about the working drawing 
on this sheet: 


lig 


What are the dimensions of the piece cut out of this block? 
Which view shows that the hole goes all of the way through? 


What are the over-all dimensions of the block? x 
x ; 


Which view shows the width of the block? 


Do the two views give the workman enough information to 
make this block? 


Which view gives the better mental picture of the block? 
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Problem No. 13 

Make an isometric drawing of this section of channel iron. 
Dimension the drawing. Questions to be answered about the 
working drawing on this sheet: a? 
1. How thick is the web of this channel iron? 
2. How thick are the flanges? 
3. What is the size of the hole cut in the web? 
4 


. What is the distance from the bottom of the flange to the 
hole? 


5. Which view shows that the hole goes all the way through 
the web? 
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6. Which view shows better the shape of the object? 


{. What information do engineers give to describe channel 
iron? 
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Problem No. 14 


Make an isometric drawing of this block. Questions to be 


answered about the working drawing on this sheet: 


1. 


What is the size of the material cut out of the small hole 
which goes entirely through the block? P x 


Which two views show that the hole goes entirely through 
the block? 


What are the over-all dimensions of the block? 

What is the depth of the thinnest part of the block? 
What is the distance from the bottom of the block up to 
the hole? 


What is the size of the larger piece cut out of the block? 


30 


Blueprint Reading 


7. Measurements: 


The draftsman makes measurements with a tool known as a 
scale, This resembles a rule with which the workman is familiar. 
The scale commonly used has three sides as is shown in Fig. 9. 

It will be noticed that the scale shown is known as an archi- 
tect's scale divided into the following ratios: 3/32, 3/16, 


Triangular Boxwood Scales 
U. S. Standard. Made of Thoroughly Seasoned, Highest Quality Boxwood. Machine Divided. 


WHITE CELLULOID FACED 


Engineer’s Scale, 12-inch. Full divided: 10x20x 
yOx40x 50x60 Parts to the inch. 


Fig? 


1/78, 1/4, 34, 1/2, 3/4, 1, 11/2, and 3 inches to the foot. 
It also contains a full size scale of 12 inches and divided 
into sixteenths. This type scale is also available divided 
into tenths and is used in civil engineering work and is known 
as an engineer's scale. 


A small object would always be drawn full size, that is, if 
the length of an object were four inches and the width two 
inches, the draftsman would make the drawing to the actual size, 
However, it is necessary generally to make the drawing smaller 
than the actual object. This is done for convenience and this 
reduction of an object so that it can be conveniently put on 
a certain size of paper is known as drawing an object to scale. 


The foot usually is used as the basis in determining the 
scale to be used in laying out a drawing. If the scale is half 
size, it would be written 6" = 1' -0", or half-size; 1/4th size 
would be written 3" = 1' -0", etc. A scale of 3/4" = 1' -0" 
means that every three-quarters inch on the drawing represents 
one foot. A scale of 1/4" = 1' -0" means that every quarter- 
inch on the drawing equals one foot; a scale of 1/86" -1' -o" 
means that every eighth-inch on the drawing equals one foot. 
Nearly all architectural drawings are laid out on a scale of 
1/4" = 1' -0O", If the building is very large, this scale is 
1/8" = 1' -0". Pump bases, engine houses, foundations, tank 
walks, and other objects will be drawn to scale, depending 
upon the size of the object and the size of the paper which 
the draftsman will have to use. 
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The student will find it worth his while to obtain a scale 
and examine it. On one side will be found a foot laid out in 
standard inches showing sixteenths. This, of course, is a full 
sized scale. It will be noticed that there are figures printed 
at the end of the scale. These will be found to be 3, 1 1/2, 1,. 
3/4, 1/2, 3/8, 1/8, and 3/32. These figures mean that the scale 
so marked is divided into feet and that the unit marked on the 
end is taken as the foot. Take the end of the scaie marked "3", 
and it can be seen that the unit is three inches, winich is divided 
into twelve parts. Each one of these twelve parts is divided into 
eight parts. Thus, the smallest division on the scale 3" = 1'0" 
is 1/8th of an inch. If it is desired to measure off one foot 
on this scale, one would start at the zero mark and run to the 
point marked "1". Then if three inches were to be added to the 
foot, the three inches would be added out of he foot which is 
marked in feet and inches. Fig. 10, scale "A, will illustrate 
how this is done, 


Scale "B* represents the scale, 11/2" = 1! -O", Here the 
measurement 2' -9 1/2" has been laid out. Here again the method 
of scaling was to start at the zero point and run to the 2! point 
and then returning to the zero point running 9 1/2" into the di- 
vided foot. It will be noted that on this scale 1" measures 1/8" 
on the full size scale. Many large details which the petroleum 
worker will read will be drawn to this scale and workman can 
easily scale these drawings by using an ordinary rule. 


Scale "Cc" is scale 1" = 1'O", and the measurement 4! -4 3/4" 
has been set off. Scule "D" is the scale 3/4" = 1' -0O", and 
here the measurement 6! -10" has been set off. It will be no- 
ticed that the 1" division on this scale is equal to the 1/16" 
on a full sized scale or the workman's rule. This scale is 
also used very often on details and such blueprints are easily 
scaled by using an ordinary rule. 


Scale "E" is the scale 1/2" = 1' -0" and the measurement 
g' -7 1/2" has been laid off. The next scale on Fig. 10 is the 
scale 1/4" = 1' -O", and it should be remembered that this is 
the one to which most architectural and mechanical blueprints 
are made. On this scale the measurements 20! -6" has been laid 
off. The last scale in Fig. 10, scale "G", is used for large 
buildings or any large object in order to use paper of standard- 
ized size. Scale "q" shows how 31' -8" would be laid off at 
the scale of 1/8" = 1! -o", 


Each side of the scale is used for two different sized 
scales. It should be noted that one is just half the other in 
each case, and this should be remembered in using the scale in 
order to avoid errors. 


In laying out work, the written dimension should be followed. 


For example, if you find that the length of a pump base details 
five feet and seven inches but has a written dimension of six 
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feet and seven inches, make that pump base six feet and seven 
inches long. You will find the following sentence inserted after 
each set of specifications: "Where figures are given they are 

to be followed in preference to measurement by scale." Some- 
times the scale is actually shown on the drawing. Where this is 
done the workman uses it exactly as you would a regular scale. 


8. Taking Information off Blueprints: 


Many symbols are used on drawings to indicate the kind of 
finish, kind of material, kind of thread, etc. The draftsman 
can write the symbol and give the needed information in a very 
small space where a large space and more time would be required 
if the information were written out. Fig. 11 gives a few of the 
common notes and symbols used by the draftsman. The symbol 
F.A.Q. is used when the draftsman wishes to tell the machinist 
that the machine part being detailed is to be finished all over. 
Therefore, F.A.O. means finished all over. The student will find 
many of the symbols and notes shown in Fig. 11 on the problems 
and blueprints to be presented later in this study. 


Problem No. 15 


Problem 15 is a working drawing for a rectangular steel face 
plate. The working drawing shows a front and right side view. 
The front view shows that there are six 1" holes drilled in the 
plate; that these holes are centered 2" on either side of the 
horizontal center line; that two holes are drilled on the verti- 
cal center line and the other holes are centered four inches on 
either side of the vertical center line. The right side view shows 
that the plate is three-quarters inch thick, and the dotted lines 


in the right side view show that the holes go all the way through 
the plate. 


The student should first study the drawing, read all notes, 
and form a mental picture of the object. If this is done he will 
then be able to proceed to answer the questions about the problem. 


SYMBOLS 
FAO. FINISH ALL OVER Cl CAST 1RON 
. FIMWSH CRS. COLD ROLLED STEEL 
CT BORE COUNTER BORE € CENTER LINE 
R RADIUS OC. ON CENTERS 
USS UNITED STATES PTAP FYIPE- TAP 


STANDARD LH LEFT HAND 
SAE. SOCIETY OF AU7O- CSK COUNTER SUNK 
MOTIVE ENGINEERS FP PITCH 
OSM OUTSIDE CAST [RON 
MEASUREMENT CHa STEEL 


Fig:ll 
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Questions to be answered about problem No. 15: 


What is the 


size of the holes drilled in the plate? 


Do these holes go all the way through the platc? 


What is the 
What is the 
Wnat is the 


What is the 
the holes? 


What is the 
eenter hole 


What is the 
the edge of 


height of the plate? 

width of the plate? 

depth of the plate? 

vertical distance between the center lines of 
horizontal distance between the center of a 
and the center of either outside hole? 


Gistance between the center of the holes and 
the plate? 


What parts of the plate are to be finished? 


Problem No. 16 


Problem 16 is a working drawing for a packing gland. A 
pattern is to be made from which a casting is poured. The sur- 
faces marked "f" must be machined reasonably accurately. The 
two small holes are to be drilled through the casting and the 
radius of the circle on which they are located is given, 


Questions to be answered about Problem No. 16: 


What is the 
What is the 
What is the 


How far are 
pore? 


What is the 


How deep is 


size of the center hole? 
length of the center hole? 
size of the bolt holes? 


the bolt hole centers from the center of the 


largest over-all measurement of the gland base? 


the base? 


How many surfaces are to be finished? 


To what scale was this drawing made? 
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Problem No. 17 


Problem 17 is a working drawing for a bearing. It also is 
made from a casting and certain parts of it are to be finished 
while others may be left as the casting comes from the mold. 
The center of the bearing must be located an exact distance 
above the bottom of the base. The boit holes must be located 
accurately and also must be located by center lines as the out- 
Side edges of the casting aren't to be finished and won't be 
true. 


Questions to be answered about Problem No. 17: 


po) 
e 


What are the over-all measurements of the bearing base? 


How high is the bearing base? 


The bearing is for what size shaft? 


How long is the bearing? 


dow far is center of shaft above bottom of base? 


How many bolt holes are there? 


Bolt holes are what size? 


How are the bolt holes located? 


oOo ON HD WH fF W YD 


How many surfaces are to be finished? 
Problem No. 18 
Problem 18 is a working drawing for a round cover. It is 
also a casting and must be machined to fit the end of a pump 
cylinder. Qther parts of the casting may remain as it comes 
from the mold. 
Questions to be answered about problem No. 18: 

1. What is the depth of the rim of the cover? 

. What is the depth of the cover over the ribs? 

- How wide are the ribs? 


2 

3 

4, What is the diameter of the holes? 
5. What is the angle between the holes? 
6 


- How many holes are there? 


i 
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Blueprint Reading 
7. What is the size of the spotface? 


8. What is the depth of the recess in the bottom of the cover? 


9. What is the diameter of the recess? 
10. What is diameter of the bolt circle? 
11. What parts of the cover are to be finished? 


12. Of what material is the cover made? 
13. What is the outside diameter of the cover? 


14. How thick is the cover inside the recess, not including 
the ribs? 


Problem No. 19 
Problem 19 is a working drawing of a standard pipe support. 
The height of the pipe support may be changed to meet the needs 
of a particular job, but all other dimensions are to remain the 
same. It will be noticed that this support is made to carry 
three sizes of pipe line. There are two symbols used on this 
drawing which should be noted. The hole drilled through the top 
end is noted with a symbol which means thes it is to be a round 
hole and the note pointing to the bottom of the pipe uses the 
symbol for "plate," instead of spelling out the word, 
Questions to be answered about Problem No. 19: 
. What is the height of concrete footing? 
. What is width and depth of concrete footing? 


- How far does pipe extend into concrete? 


. What size plate is welded to bottom of pipe? 


1 

2 

3 

4, What mix is used for the footing? 

> 

6. What size hole is drilled through top end of pipe? 
7 


- How far is the center of the hole from the end of the pipe? 
8. How much is pipe offset? 
9. What is height of horizontal section of pipe above concrete 
footing? 
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Blueprint Reading 
10. What kind of pipe is to be used in making the pipe support? 


ll. What size lines will this support carry? 
12. What is radius oi curve in offset? 
Problem No. 20 


Problem 20 is a working drawing of a gear. The petroleum 
worker should be familiar with gears as they are used in prac- 
tically every machine in any industry. Some of the terms used 
in gear design will be of very little value to the petroleum 
worker, but if he is not already familiar with the different 
gear parts it would be well to study Problem 20 for a short 
time. The diagram at the top of Problem 20 gives the names of 
the parts of the gear. The working drawing at the lower part of 
the sheet shows a front and side view of a gear. The gear is 
designed to fit a certain size shaft as given in the note and 
the accuracy required for the bore is noted immediately after 
the diameter of the bore. The machinist who makes this gear 
knows how much he is allowed to vary from the specified bore, 
or, in other words, he knows what tolerance is allowed. Such 
terms as addendum, dedendum and circular pitch are of interest 
to the experienced machinist and pattern maker. 


Questions to be answered about Problem No. 20 


What is the outside diameter of the gear? 


What is the root diameter? 


What is the diameter of the pitch circle? 


e 


What is the width of the face of the gear? 


What is the size of the bore? 


How much tolerance is allowed? 


What size keyway is to be cut? 


What is the diameter of the hub? 
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What is the thickness of the web? 


fant 
© 


Wh>t is the addendum (figure this)? 

Problem No. 21 
Problem 21 is a working drawing for a pipe bracket. The 
bracket is to be bolted to a wall and a bronze shoe or roller 
attached to the upper flange so as to provide a support for 
pipe carrying hot liquids and gases. The roller or shoe allows 
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Blueprint Reading 


movement of the pipe due to contraction or expansion as the pipes 
become hot or are allowed to cool. The slotted holes in the 
bracket permit adjustment so that the bracket may be raised or 


lowered in order to straighten the pipe line. 


Questions to be answered about Problem No. 21: 
The bracket is designed to carry what size pipe? 
Of what material is the bracket made? 

What is the width of the slotted holes? 

What is the length of slotted holes? 


What is the distance from the top of the bracket to the 
center of the top slotted hole? 


What is the distance from the top of the bracket to the 
center of the lower slotted hole? 


What is the thickness of the material through which the 
upper slotted holes are cut? 


What is the thickness of the material through which the 
lower slotted hole is cut? 


What is the thickness of the top flange? 
What is the width of the top flange? 

How far does bracket extend out from wall? 
What is height of the bracket? 

What is thickness of web reinforcing? 


What is width of web reinforcing along bottom side of top 
flange? 


What is width of web reinforcing along back flange and 
diagonal flange? 


What is width of back flange at the top? 

What is width of lower part of back flange? 
What is width of middle part of back flange? 
How thick is back flange at the middle section? 


How wide is the diagonal flange? 
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Problem No. 22 
Problem 22 is a working drawing for a pair of standard pipe 
line flanges. The drawing consists of a front view which will 
apply to either flanges and to sectional views of both flanges. 
These flanges are Standard Pipe Line and the measurements do 
not apply to American Hydraulic flanges. They are flanges for 
three-inch pipe. Note that the two flanges are made in pairs so 
as to fit together. 
Questions to be answered about Problem No. 22: 
1. What is the diameter of the bolt circle? 
2. What is the diameter of the bolt holes? 
3. The holes are spaced how many degrees apart? 
4, How many bolts will be required per pair of flanges? 
5. What is the outside diameter of the flanges? 


6. What is the thickners of the flanges at the points where 
the bolts go through? 


7. How deep is the recess on the face of the right-hand flenge? 


8. What is the diameter of the recess? 


9. How long is the extended part on the other flange which 
fits in the recess? 


10. What is the outside diameter of the extended part? 


li. When assembled, how much clearance will there be between the 
two flanges? 


12. When the two flanges are bolted together, how much space 
will there be between the two flanges where the bolts 
are? 

Problem No. 23 
Problem 23 is a working drawing for a flanged shaft coupling. 

The two parts are made in pairs so as to fit together. The work- 

ing drawing consists of a right side view and a front view which 

is in section. The flanges are keyed to the ends of the shafts 
and then bolted together. 

Questions to be answered about Problem No. 23: 
1. The coupling is for what size shaft? 


2. What size keyway is to be cut? 


49 


7 oe re anne 


Blueprint Reading 
. What is diameter of bolt circle? 


. What size holes are to be drilled for the bolts? 


3 
it 
5. What is depth of recess in each part of coupling? 
6. What is diameter of this recess? 

7. What is diameter of hub? 

8 


. What is measurement over both flanges after they are as- 
sembled? 


9. What is the width of flange of tne right-hand piece of the 
coupling? 


10. Whut is the width of flange of the left-hand piece of the 
coupling? 


ll. How thick is the flange at the outer edge? 


12. At what angle does inner side of flange taper back to web? 


13. What is over-all length of the coupling? 


14, What is the difference in diameter of the hub at the. outer 
edge and the diameter of the hub next to the web? 


15. What is th2 thiclkmess of the web of each part of the coupling 


at the points where the bolts go through? 
16. How many surfaces are to be finished? 
Problem No. 24 


Problem 24 is a working drawing, for an island to be built 
in a filling station driveway to receive gasoline pumps, and 
water and air connections. The great numbers of filling stations 
that have been built and that are being built have caused more or 
less standardization of filling station design and accessories. 
Each oil company decides on a standard design for its own filling 
stations. Problem 24 is a design for a ten-foot island. The 
symbol used in giving the sizes of the reinforcing bars should be 
noticed. This symbol, as has been pointed out before, stands for 
the word "round," thus, as it is used in this case it indicates 
that round reinforcing b-.-s are used. If square bars had been 
used, the circular part of the symbol would have been replaced by 
a small square. 
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Questions to be answered about Problem No. 24: 
What is the width of the island? 


What is height of the top of the island above the drive- 
way? 


How thick is the concrete in the island? 

What concrete mix is to be used? 

What kind of finish is to be put on the concrete? 

How far is the lower layer of reinforcing bars to be placed 
above the bottom of the foundation? 


How far is the top layer of bars to be placed below the top 
of the concrete? 


How many different lengths of bars are required? 


Make a list of all reinforcing bars required. 


What are the sizes of the holes running through the concrete? 


What is the measurement between these holes center to certer? 


Make a freehand three-view sketch of the island, giving 
all the information that one would need to actually lay out 
and build the island. 

Problem No. 25 


Problem 25 is a working drawing for the fabrication of a 


structural steel cross-member to be used in a Dubbs Still Cleaner. 
The crossmember is a I-beam and fastened in place by means of 
angle irons. The symbol for angle iron will be noticed as well 
as the symbol for round holes as has been pointed out previously. 
The smali circles indicate rivets and the circles which have been 
filled in with ink represent open holes. 


Questions to be answered about Problem No. 25: 
What length I-beam is required? 

What is the weight of the I-beam per foot? 
What is the size of all holes? 


ok 
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5. 
6. 


What size rivets are used? 
How many holes must be punched in the I-beam? 


The I-beam is to be coped to fit what size I-~beam? 


— 


How many different sizes of angle irons are required? 


The wide flange of each of the larger angle irons is fas- 
tened to the web of the I-beam with how many rivets? 


What is the distance center to center between the open 
holes ef the small angle irons measured lengthwise with 
the beam? 


What is the distance between the open holes of the small 
angle irons measured across the I-beam center to center? 
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DEFINITIONS 
Fabrication--To build up from parts, to forge 
Complicated--Difficuit to understand; many parts closely combined 
We! 1-Versed--Well-read; know the meaning of 
Templet--Pattern of shape to be cut 
Centerline--A line used in blueprints denoting the center of 
holes, parts, etc. it is a line made up of long 


and short dashes —— — — 


Angie--A measure of the amount of turning to get around a corner. 
An angle is given degrees. 


Diameter--Longest possible distance from one side of a circle to 
the other. 


Horizontal--Paralilel to the horizon or on a level 
Circumference--the distance around a circle 
segment--Part of a whole 

Compass--Instrument used in drafting to draw a circle 


Perpendicular--a line is said to be perpendicular when it 
intersects a second line at ninety degrees 


Base line--bottom line of a drawing; line representing base plane 

Intersects--crosses 

Slant line--slope line 

Points--places or locations 

Intersections-~-Crossings 

Originating--beginning or starting place 

Paralleli--Two lines are said to be parallel when they are side by 
side, and will never cross regardiess of the distance 
they are extended 

0.D.--Outside Diameter I.D.--Inside Diameter 


Technique--Way or method of performing an operation or job 


Friction--The resistance to relative motion between two bodies 
in contact 


Elevation--Height from some known point or the view of a 
blueprint showing the heights of the object. 


Turbulence--a swirling, turning, moving mass of gas ov liquid 
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Job 1 

Many fittings of varied shapes are needed in the fabrication 
of complicated piping systems. By the time the student has reached 
this point in the course, he has become familiar with most of the 
welding fittings available from the pipe supply houses. 

There are often needs for the shop fabrication of connections 
between pipes and fitting for changing the size or direction of a 
run of pipe. The well-versed pipe man should know how to draw 
templets to be used in the shop as patterns for cutting pipe and 
and shaping it into the desired form. 

This section of the text will be devoted to giving the student 
a sound understanding of how the various templets are developed. 

The first problem which wiil be considered is the change of 


direction with a simple two-piece turn. 


T - Total Turn Angie 
TA - Templet Angle 


OD = Outside Diameter 


Figure i 


Everyone who has ever watched the work done by pipe welders 
has seen the flat patterns which the layout man wrapped around 
the pipe. The pattern end of thetemplet was outlined on the pipe 
with soapstone. This outline was used as the cutting line for the 


torch. 
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The angle of turn is the change of direction of the center- 
line of the pipe (see fig. 1.) To make a simple 2-piece turn, 
this angle of turn is divided by the number of pieces to be used 
in changing direction. The result of dividing the angle of turn 
by the number of pieces of pipe used is known as the templet angle. 

Draw a Side view of a piece of pipe showing the turn desired. 
Use the outside diameter of the pipe for the width of the view. 
Move up from the base line a distance great enough to give room 
for the hands in handling; the templet angle above the horizontal 
as is shown in "A" of fig. 2. 

Directly above "A", draw a circle with the outside diameter 
of the pipe used. Be sure that the center used for the circle is 
exactly above the center of the side view. 

Divide the circumference of the circle into the desired number 
of equal parts. This may be done by stepping around the circle 
with the compass set at approximately 1/l2th of the circumference. 
Each segment should be marked lightly. When 12 segments have been 
laid off, note how far short of or how far past the beginning point 
the last segment ends. Either lengthen or shorten the setting of 
the compass by 1/l2th of the error, and step around the circle again. 
When the proper setting has been found, mark the circle into twelve 
segments and number as shown in "B." 

Draw a line perpendicular to the base line of "A" which passes 
through each pt. on the circumference of the circle "B" and inter- 
sects the Slant line of the side view. Number these pts. of inter- 
section with the same numbers as their originating points in the 


circle "B." 
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Extend the base line of "A" out to the right a little more 


than the circumference of the pipe. Move to the right a little 


distance and draw a perpendicular line through this point which 


is numbered "1." From this beginning, lay out toward the right 


12 segments, each equal to 1/12th the circumference of the pipe 


with a perpendicular line drawn through each point and numbered 


up through 12, with the last line again given the number "1." 


Here we have effectively cut the side view along a vertical line 


at the right hand edge and unrolled it. Thus the templet begins 


and ends with lines marked 1. 

Draw a line from pt. 1 in "A" parallel to 
intersect both vertical lines marked 1 in "C." 

Draw a horizontal line from pt. 2 & 12 in 
lines 2 and 12 in "Cc." 

Draw a horizontal line from pt. 3 & 11 in 
lines 3 and 11 in "C." 

Draw a horizontal line from pt. 4 & 10 in 
lines 4 and 10 in "Cc." 


the 


that 


wat 


Watt 


base line to 


to intersect 


to intersect 


to intersect 


Draw a horizontal line from pt. 5 & 9 in "A" to intersect 


lines 5 and 9 in "Cc." 


Draw a horizontal line from pt. 6 & 8 in "A" to intersect 


lines 6 and 8 in "C." 


Draw a horizontal line from pt. 7 in "A" to intersect line 7 


in tc. tt 


Now all the intersection points in "C" should be connected 


in order by a smooth curved line. This completes the templet and 
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it may now be cut from the material. (Leave a little materiel 
on each end as suggested by dashed line for lapping.) 

The number of divisions in this exeampie was 12. This wes 
taken at random, but is a satisfactory number for smaller size 
pipes. As the 0.D. of the pipe increases and as greater accuracy 
is desired, a greater number of segments should be used. 

Assignment 1 of Job i 

Learning methods of laying out angles and the use of wren 
around for pipe. 

Reference: The Pipe Fitters and Pipe Welder's Hamdbook 
By Thomas W. Frankland 
Pages 31-34, 72-77 
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Job 2 
In the previous assignment, the student learned how to 
develop the templet for any degree of turn, using two pieces of 
pipe and only one weld. 
Make a templet using the technique in the last lesson for 
a 45 degree, two-piece turn. Keep in mind that although the total 
turn is 45 degrees, the slope on each piece used accounts for 22% 
degrees which is of course, the templet angle. 
Assignment 1 of Job 2 
Find the angle of cut and lay out a two-piece 35° turn 
using the wrap around method; cut and weld. 
Reference: The Pipe Fitter's and Pipe Welder's Handbook 
By Thomas W. Frankland 
Page 80 
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Job 3 


A two piece 90 degree turn is often used in making an abrupt 
change of direction in a pipe line. This type of turn needs a 
templet of the same g2ne..al construction as the templets for 
smaller angles. 

Make a templet drawing for a two piece, 90 degree turn. 

Assignment 1 of Job 3 
Find the angle of cut and lay out a two piece 80° turn using 


the wrap around method. 


Reference: The Pipe Fitter's and Pipe Welder's Handbook 
By Thomas W. Frankland 
Pages 78-79 
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Job 4 
A two piece 90 degree turn is so abrupt that the friction and 
turbulence losses are greater than desirable. The same change 
in direction may be secured by making two 45 degree turns in 
succession in the same direction turn. When this is done the 
resulting turn is known as a three piece 90 degree turn. Figure 3 


in this section shows an elevation of such an item. The total 


turn angle is of course 90 degrees. This angle is made by breaking 


the turn into two 45 degree turns. Each 45 degree turn is divided 
into two 22% degree templet angles, one on each piece of pipe that 
meet at the weld. 

The distance on the drawing OC is known as the radius turn. 
This radius may be varied as much as is desirable to give a 
longer sweep to the turn. Since the radius of the turn does not 
change the total turn angle or the number of pieces in the turn, 
it is obvious that the templet angle will not change; therefore, 
the same templet may be used for any radius of turn as long as 
the same size pipe is used. The only thing that is changed as the 
radius of turn is increased is the length of the center section 
of the turn. 

By the time the student has reached this point in the course, 
he should be developing a real understanding of Low the pattern 
for a templet of turn is developed, and why the profile of the 
sloping cut on the pipe appears to be a straight line, while the 
templet has a smooth curve for marking the cut. 

Make a templet drawing for a three piece 90 degree turn in 


a three-inch line. 
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MULTI- PIECE 90° TURN 


It should be explained at this time that, whereas it is common 
practice to cali the entire pattern (including the hand hold and 
overlapping material) a templet, this is actually not true. If 
the student will draw a straight line from the beginning of the 
curve on the templets he has drawn to the end of the curve, he will 
find that the part above the line that shows the contour of the cut 
to be made on the pipe is actually the templet, while all the other 
material is left on the templet for convenience. Also, if the 
student will extend lines No. "1" upward a distance equal to the 
height of the first pattern at the center point and connect the 
ends of these two extensions with a straight line, he will find 
that actually he has drawn two templets any time the curve is estab- 
lished once. The lower templet begins and ends at the shortest 
point on the pipe, while the upper one begins and ends at the 
longest point. 

Assignment 1 of Job 4 

Find the angle of cut and lay out a three piece 80° turn with 

a le in. radius using the wrap around method; cut and weld. 
Reference: The Pipe Fitter's and Pipe Welder's Handbook 
By Thomas W. Frankland 


Page 82 
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Another type of pipe connection for which templets should 
be drawn, is intersections of nipes. Everyone is familiar with 
the common tee, in which a small pipe intersects a iarger one at 
90°. Figure 4 of this section shows the fundamentals of the de- 
velopment of templets fer such an intersection. On the left side 
of the figure there is a drawing which shows the cross section of 
the larger pipe with a profile or elevation of the smaller pipe 
intersecting at the top. The cross section and elevation are 
drawn using the outside diameters of the pipes involved. Along 
the centerline and above the elevation a circle is drawn of the 
same outside diameter as the smaller pipe below. This circle is 
divided into 12 equal parts (or the number desired) by the same 
technique used in previous work. These points along the circle 
are numbered in the usual manner after which the points are pro- 
jected downward with dashed lines to intersect the cross section 
of the larger pipe of the tee. Examine the elevation closely. 
will be evident that the length of each line from the top of the 
piece to its intersection with the larger pipe is a true length 
and needs only to be transferred by projection to the right to 
intersect segment lines running downward from a2 base line. If 
these points of intersection are connected by a smooth curve, the 
templet for the smaller pipe is complete. 

The drawing of a templet for the hole which must be cut in 
the larger pipe presents a little new thinking which must be 


understood. 
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PIPES OF DIFFERENT SIZES 


FIG. 4 


To facilitate this thinking, let the student imagine a piece 
cut out of the top of the larger pipe which appears to be a round 
piece when the eye is directly over the hole. Let a line running 
lengthwise through the piece which was removed be known as the 
longitudinal axis, and a line running across the piece (around 
the pipe) be known as the transverse axis. The piece of pipe 
which was cut out to form the hole is shaped exactly like the 
templet which will be needed for marking such a piece. If the 
piece which was cut out is flattened out it will be noted that the 
diameter along the longitudinal axis is the same as the diameter 
of the small pipe which will fit into the opening. Because this 
is true, we have a beginning place to start drawing the templet 
for the hole. Project the top and bottom edges and the center 
of the plan view of the smaller pipe to the right any convenient 
distance (at least two small pipe diameters out of the circle) 
and draw a perpendicular line which cuts all three of the 
horizontal lines. This perpendicular will be a centerline. 

Re-examine the elevation of the smaller pipe and it will be 
seen that the lines projected down from the circle above intersect 
the cross section of the larger pipe. Measure with a compass the 
distance from the centerline of the elevation to the intersection 
of line 3-11 with the cross section. With the same setting of the 
compass, place the point at the intersection of the horizontal 
and vertical centerlines in the drawing of the hole templet 
and mark an are on the horizontal centerline to the right and to 


the left of the vertical centerline. The mark to the right of 
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the center will be used in locating points 3 and 11, while the 
mark to the left will be used in locating points 5 and 9. Points 
4 and 10 are already located in the hole templet. Points 1 and 7 
are located where the last arcs to the right and left of the 
vertical center line in the templet cross the horizontal center 
line. Project points 9 and 11 in the plan of the smaller pipe to 
intersect the vertical lines through the first mark to the right 
and left of the vertical center line in the templet, thus locating 
9 and 11 on the templet curve. Next, project points 8 and 12 in 
the plan of the smaller pipe to intersect the vertical lines 
through the second mark to the right and left of the vertical 
center line in the templet, thus locating 8 and 12 on the templet 
curve. Next, project points 6 and 2, and 5 and 3 to intersect the 
proper verticals in the templet. When all the curve points have 
been located, join them with a smooth curve and the templet has 
been completed. 

Draw the templets for the smaller branch and for the hole 
in the larger pipe necessary for marking for fabrication of a 
smaller 90 degree branch intersecting a larger pipe on the 
center line. 

Assignment 1 of Job 5 
Lay out a reducing tee using both methods. 
Reference: The Pipe Fitter's and Pipe Welder's Handbook 
By Thomas W. Frankland 
Pages 90-94 | 
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Job 6 

This assignment will give the student the method of laying 
out the templets necessary for marking the material for cutting 
to make an intersection of two pipes of different sizes at any 
angle other than 90 degrees. 

Figure 5 of this section of the text gives the fundamentals 
of such a development. First, a front view is drawn showing the 
side of the larger pipe and the smaller branch intersecting at 
the desired angle. In this view the sides of the two pieces may 
be drawn, but the curve showing the intersection of the walls of 
the two pipes must wait to be established. 

Using the intersection of the centerline of the small branch 
with its end as a center, draw a semi~circle with the same 0.D. as 
the small pipe. This % circle is divided into 6 equal parts and 
numbered from left to right and back again. Here is seen the use 
of a semi-circle instead of a full circle for getting the points 
for projection. A full circle was used earlier to give the student 
a chance to understand the method which lies behind such technique. 

Project each of the points on the semi-circle along lines 
parallel to the center line of the branch to intersect both the 
top end of the branch and the large pipe. 

Extend the center line of the large pipe in front view to the 
right. On this center line, erect a perpendicular to serve as the 
yertical center line of the end elevation. Using the intersection 
of the two center lines as a center, draw an end view of the large 


pipe, using the outside diameter. Draw the sides of the small 
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branch. Draw a line connecting the points 2f intersection of 
the sides of the small branch with the walls of the large rtre. 
Using the intersection of this lines with the vertices? center 
line as a center, draw a semi-circle below the bese lire usins 


the diameter of the small branch. Divide the semi-citrel 
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6 equal parts and number as shown in Tigure 5. Project these rcoimtus 
upward to intersect the large pine. MNumber these points of inter- 
Section to agree with the numbering of the semi-circle. Projeczu 
these points horizontally to the left to intersest with terre- 
spondingly numbered lines at the lower end of the smell bramch. 

The intersections of these lines locate the curve of intersection 
of the walls of the two pipes. Draw the curve smoothiy. 

At this point, thse templet for the small branch may be Greun. 
Extend the sloped upper end of the branch out a convenient disvance 
upward to the right. Mark off 12 divisions, seach snua- to ore 
segment on the semi-circle, and number them from the ieTt to 
the right. Erect perpendiculars to the base line throuch cech 
of these points extending downward. 

To draw the templet for the hole which must cut im the 
large pipe, move above the front view and draw a horizontal center 
line. Project the points of intersection of the two pires im the 
front view upward to intersect the norizontal center lime just 
drawn. Measure the distante alongs the circumference of the larce 
pipe in the end view from pt. 1-7 to 2-12. Set this distance off 
above and below the center line just agrawn on all the lines ex- 


cept 1 and 7. This locates pts. 6, 8, 2, an@ 12. Measure the 
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distance aiong the circumference of the large pipe in the end 
view from pt. 9-11 to 10. Set this distance off above and below 
the second arc on the middle line. This locates points 4 and 10. 

Connect all the points so located with a smooth curve and 
the templet for hole is complete. 

Draw the templets necessary for marking the pipe to make 
an intersection of smaller pipe with a larger pipe at an angle 
of 60 degrees. 

Assignment 1 of Job 6 

Lay out a reducing lateral with the branch at 60° to the 

headers cut and weld. 
Reference: The Pipe Fitter's and Pipe Welder's Handbook 
By Thomas W. Frankland 


Pages 95-99 
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Job 7 

Previous lessons in the making of templets were concerned 
only with changing the di.ection of a run of pipe or with the 
intersection of pipes. This assignment will bring in the idea 
of reducing the size of a pipe while continuing in the direction 
of rm. The fitting which is used for this purpose is known as 
a swage, or reducer. The first to be considered will be the 
concentric swage, in +'*ch the center line of the run is maintained 
through the piece, while the walls of the pipe are necked in. 

Figure 6 shows such a swage. 

An elevation of the reducer desired is drawn, using the out- 
Side diameters of both pieces of pipe. The length of the piece 
of pipe in which the reduction is actually being made is left up 
to the worker or designer, but this distance should be long enough 
to enable the metal to be bent handily. 

At the lower end of the elevation, a semi-circle using the 
larger diameter is inscribed. This semi-circle is divided into 
6 equal segments using the previously described method. 

At the upper end of the elevation, a semi-circle using the 
smaller diameter is inscribed. This semi-circle is divided into 
6 equal segments. 

The base line of the elevation is extended to the right and 
has 12 sections marked off along its length, each section equal 
in length fo one segment of the lower semi-circle, Begin numbering 
with the mark at the left end, each even-numbered pt. serves a* the 


location of a vertical center line. 
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CONCENTRIC REDUCER 
FIG. 6 
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The beginning point of the reduction is projected to the 


right parallel to the base line. 

The slant distance "A" is measured on the elevation and 
set off on the center line of the first section of the templet 
as shown in the figure. Project tnis pt. to the right and left 
of the length of the pattern. 

The straight length of the smaller pipe is measured and 
added to the height of the pattern. 

The length of a segment of the larger semi-circle is laid 
off to the right and left of each center line in the pattern 
along the horizontal Line which Marks the beginning of the 
reduction. 

The length of a segment of the smaller semi-circle is 
laid off to the right and left of each center line in the pat- 
tern aiong the horizontal line which marks the end of the 
reduction. 

The points located form the outiine of the pattern. 

Draw the templet for a concentric swage which reduces 
from 3" to 2" with a height along the center line of 6", i” 
at each end is to be left straight. 

Assignment 1 of Job 7 

Lay out a concentric reducing swage. 

Reference: The Pipe Fitter's and Pipe Welder's Handbook 
By Thomas W. Frankland 
Pages 103-104 
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Job & 


A previous assignment describes the method of making 


the templets for a lateral when the Sranch is smaller than 
vne header and when th enteriine of the br nh int ts 
vf and when the centerline of the brancn intersects 
the centerline of the header. 

Another simiitar probiem which arises is illustrated in 
Figure 7. In thls case the smaller branch has its centerline 
missing the centeriine of the header. 


Draw the elevation of the lateral showing the sides and 
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centerlines of both the branch and header. On the centerline 
the branch, draw a circle using the smalier pipe'’s 0.D. as 
the Giameter. Divide the circle into 12 equal parts and number 
each ot. along tne circumference as shown. Directly above the 
elevation draw the end view of the header and show the outer 
walls of the branch offset the amount desired. On the center- 
line of this branch, construct another circle using tne 0.D. 
of the branch as the diameter. Divide this circle into 12 equal 
parts ang number each pt. along the circumference. Notice that 
the numbering on this circle appears to be different from the 
numbering on the circle in the elevation. Closer examination 
will show that the points represented are actually the same. 

Now project the points on the circie in the plan view to 
the right to intersect the end view of the header. Number - 


these points of intersection the same as they were in the branch 
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circle. For example, pts. 2 and 12 in the branch circie are 


projected to the right to intersect the header pt. 2-12. 
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Now bring a vertical line from pt. 1 on the end view of the 
header down into the elevation. Draw a line from pt. 1 of the 
branch circle of the elevation, parallel to the walls of the 
branch to intersect the vertical line from pt. 1 in the top 
view. Number this pt. of intersection 1 also. Proceed to pts. 
2, 3, 4, ete. Connect the pts. thus located with a solid line 


where the pipe intersection can be seen and a dashed line where 


the pipe intersection cannot be seen. 

These operations have been performed in order to secure 
a true elevation of the intersections of the two pipes. Now 
the templets fcr the branch and the hole in the header may be 
drawn. 

To the right of the elevation, draw a horizontal line which 
will act as a base line for drawing the hole templet. Place 
pt. 1 near one end of the base line. With a compass, or dividers, 
measure the distance between 1 and 2-12 on the top view of the 
header and set this distance from 1 along the base line. Num- 
ber the new pt. 2-12. Set each of the distances obtained from 
‘the top view of the header, along the hole base line, taking 
care that the numbering remains the same. 

Now, aren perpendicular lines from these pts. on the base 
line. Project the pts. on the elevation horizontally to inter- 
sect the vertical construction line which bears the same number. 
Example: Pt. 6 on the elevation is projected horizontally to 


the right to intersect verticai line &. 
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The pts. thus located must be joined together by a smooth 
curve (where possible) to give the templet for the hole which 
must be cut in the header. 

The method of laying out the templet for the branch is 
obviously an adaptation of a technique used often before. 

Draw the necessary templets for marking the pipe for mak- 
ing an off-center intersection of a smaller branch intersecting 
a larger héader at 90 degrees. Offset the branch enough to 
put one surface of the branch tangent to one surface of the 
header. 

Assignment 1 of Job 8 


Make a 90° off-center lateral. 
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Job 9 

There are often requirements in industrial piping for the 
construction of a true Y with the three pipes involved having 
the same diameter. 

Such a Y is shown in Figure 8. 

Draw an elevation of the Y with the two top pipes, known 
as branches, intersecting the main at the same angle. 

Connect the pts. of intersection of the walls of the pipe 
and the pt. of intersection of the centerlines with straight 
lines. 

Figure 8 shows the construction semi-circle on the end 
of the main pipe with division pts. projected parallel to the 
sides of the main to intersect the intersection line between 
the main and the branches. 

The remaining technique for preparing the templet for’ 
the main is identical to that used many times before and 
requires no further explanation. 

The templets for the two branches will be identical. 

The method of preparing these templets is obvious. 

Draw the templets necessary for marking pipe to make a 
true Y. Let the angle between the main and each branch be 
120 degrees. 

Assignment 1 of Job 9 

Lay out a full size true Y; cut and weld. 

Reference: The Pipe Fitter's and Pipe Welder's Handbook 
By Thomas W. Frankland 
Pages 100-102 
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Job 10 


This assignment concerns itself with a study of how to 
draw the templet for an Orange Peel Plug or Head. This method 
is used to seal the end of a piece of pipe and is bcth effective 


and strong. 


Figure 9 shows the construction of the templet necessary 
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for marking the pipe tc make such a piece. 

The following describes the procedure for making a similar 
templet. 

Draw an elevation of the pipe, using the 0.D. of the pipe. 
Show the centerline and let it extend well above the elevation. 

With a compass, and using *% of the 0.B. of the pipe as a 
radius, place the point of the compass on the centerline at the 


top of the eievation, and draw the semi-circle touching both 


| 


walls of the pipe. Draw a horizontal line through the center 
used in making this semi-circle. This line will be the line 
along which all bending is started when the "Orange Peels" 
are shaped. 

Above the elevation, with the compass point set on the 
elevation centerline, draw a circle equal in diameter to the 
O.D. of the pipe. Divide this circle into 12 small segments 
which should be numbered as shown. In making an Orange Peel 
Plug from small pipe, 6 sections are enough; so use two of the 
small arcs of the circle to represent one section of the Orange 
Peel. 

Drop a perpendicular line from each of the points on the 


circle to the horizontal centerline of the circle. With the 
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Same center as the large circle, draw small circles passing 
through these points on the horizontal centerline. This gives 
two smaller circles "A" and "B". 

Drop vertical lines from points 1-7 to intersect the 
semi-circular top of the elevation. Number these points of 
intersection as shown. 

On the elevation, draw straight lines connecting point 
2 with 6 and 3 with 5. Drop pts. 3, 3', and 3" to intersect 
lines 1-7, 2-6, and 3-5 in the elevation. Connect these 
points of intersection with a smooth curve. Locate and draw 
curve 5-5'-5" in the same manner. 

Draw a herizontal base line to the right of the elevation. 
Set off along this line 12 segments, each equal to the length 
of one of the 12 ares on the outer circle in the top view. 
Number the points along the base line, beginning with 1 at 
the left end. 

From pt. l on the elevation draw a horizontal line to 
extend over the base line. This is the bend line. 

Erect vertical lines from each point on the base line to 
intersect the bend line. Let each even numbered line extend 
well above the bend line. 

Measure the distance on the elevation from 1 to 2, and 
set this off on centerline number 2 of the templet above the 
bend line. 

Measure 2 to 3 on the elevation and set off above the 
ist segment on centerline number 2. Do the same with the 


distance 3 to 4. 
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Draw hcrizontal lines through pts. 2, 3, and #. Let these 


lines cross each centerline of the templet sections. 

Lay off distances d and e on each side of the centerlines 
in the templet. 

Connect the points thus located by smooth curved lines. 
This completes the templet. 

Draw the templet and the necessary construction views for 
making an Orange Peel Plug in @ piece of pipe nominal size. 

Assignment 1 of Job 10 

Lay out an Orange Peel and a Bull Plug; cut and weld 

orange peel. 
Reference: The Pipe Fitter's and Pipe Welder's Handbook 
By Thomas W. Frankland 


Pages 113-117 


85 


A Nine Cal bee Ea rat a Bra Ase Ra Ad A det a et ac Nay ed to Pe 


es ee ee ne Se 


hota Tk rat Sled uta ee ee Fin a er le ad wy ae 


i 
| 
z 
Be | 
| 
a 
| 
| 


ay 


Job il 

Figure 10 shows the development of the templets for a 
Welded Tee with both pipes of the same size. 

Draw the end elevation of the tee. Divide the upper right 
quadrant of the main into 3 equal parts. Number the points on 
the circumference 1 through 4 as shown. 

Draw the elevation of the tee. Represent the intersection 
of the two pipes as straight lines at 45 degrees with the center- 
line of the main. If the cut in the main were made to pt. 4, 
it would mean making a sharp notch halfway through the main. 
Because of the resulting weakening of the main, it is desirable 
to stop the cut a distance of two times the thickness of 
the main before the half-way pt. has been reached. In figure 
10 the cut is stopped at 4" and the line of intersection is 
rounded with a smooth curve. 

In the lower half of the main in the elevation, draw a 
construction semi-circle with the compass set at the outside 
radius of the branch and with the needle point at the intersection 
of the two centerlines. 

Divide the semi-circle into 6 equal parts and number the 
divisions as shown. Praject these pts. up to intersect the pts. 
projected horizontally from the end view. These two projected 
lines will intersect along the weld line on the elevation. 

Extend the centerline of the branch weld above the eleva- 
tion. Draw a horizontal centerline cutting this vertical 


centerline at pt. 1. 
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Above and below this pt. 1, locate pts. 2, 3, and 4' the 
same distance apart as the same numbers on the end view. Through 
these pts., draw horizontal lines extending past the centerline 
on both sides. 

Project pts. 1 through 12 upward from the elevation to 
intersect the horizontal lines on the hole templet. Number 
these intersections with numbers as shown. Connect all these 
pts. with a smooth curve. 

The tempiet for the branch is easily constructed using 
procedure which by this time is well known to the student. 

Draw the templet necessary for marking the pipe for 
making a ninety degree intersection of two pipes. 

Assignment 1 of Job 11 

Lay out a full size tee; cut and weld. 

Reference: The Pipe Fitter's and Pipe Welder's Handbook 
By Thomas W. Frankland 
Pages 87-89 
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Job 12 

A previous lesson explained the method of drawing the 
templet for a concentric reducer. 

Another type of reducer has the centerline offset in such 
a mainer that the bottom, or one wall, of the two ends lies 
in the same plane. This is cailed an eccentric reducer. 

Figure 11 shows the development of the templet for such 
a reducer. 

Draw the elevation of the large end using the 0.D. of the 
pipe. Extend the right wall of the pipe upward. Draw the left 
wall of the reduction section at 22% degrees with the vertical. 
Where this sloped line is the same horizontal distance from 
the right wall as the 0.D. of the small section, draw a hori- 
zontal line cutting both walls of the reducer. Now draw in 
the small section of the reducer. The procedure to this pt. 
results in an outline of the reducer. 

Above the elevation, draw a horizontal centerline. Ex- 
tend the centerline of the large end of the reducer upward to 
intersect the horizontal centerline. With this pt. of inter- 
section as the center, and the radius equal to % the 0.D. of 
the large end of the reducer, draw a top view of the large 
end. Divide this circle into 16 equal parts and number as shown. 

Extend the centerline of the small end of the reducer upward 
to intersect the horizontal centerline. With this pt. as center, 
draw a circle with a diameter equal to the 0.D. of the small end. 


Divide this circle into 16 equal parts and number as above. 
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In making a reducer such as this, it is advisable to have 
as few arms to cut and form as is practicable. For reducing 
small pipe, 8 arms are enough. Therefore, begin at pt. T1-Bl 
and proceed counter clockwise connecting every alternate number 
on the upper circle with alternate numbers on the larger lower 
circle. For example, T3 connects with B33; T5 connects with B5; 


etc. This completes the top view of the reducer showing the 


arms by means of which the red'ction is made. 

Drop each of the main pts. on the small circle to the top 
of the small section of the reducer and draw the vertical lines 
on the small end of the elevation. Number as shown. 

Drop each of the main pts. on the large circle to the top 
of the large reducer section and number as shown. 

Connect the pts. located in this manner with straight 
lines. Example; B3-T3 on the elevation, etc. 

To tne right of the elevation, draw a horizontal base line. 
Along this line, set off 16 small segments, each equal in length 
to one segment on the large circie in the plan view. Number all 
the pts. located as shown. 

The remaining procedure is quite complicated and can only 
be mastered through careful inspection of figure 11, and 
systematic study of the written description to follow. 

Erect a perpendicular line at Bl on the templet base line. 
Lay off distance B1l-T1l the same as Bi-T1 on the elevation. 

This is the only true distance which may be taken from the 


elevation. All other true distances are found by using B1-T1 
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as the height of a right triangle, and the horizontal distance 
taken from the top view as the base. The true length is equal 
to the hypotenuse of this triangle. For example, the true 
length of B3-T3 is found in the following manner. Measure the 
distance between pts. B3 and T3 in the top view. Set this off 
on the horizontal line in the triangulation figure to the left 
of the vertical line. Measure from this point to pt. 0 and 
this gives the true length of B3-T3. For convenience, all 

odd numbered points are placed to the left of the vertical 
centerline, and all even numbered points are placed to the 


right of the vertical centerline. 


With B3-T3 as a radius and B3 on the templet as the center. 


strike an are above B3. With Ti-T3 from the top view as the 


radius and Tl on the templet as the center, strike an are cutting 


the first are at T3. 


Extend Bl-Tl the distance A (from the elevation) to pt. Tl'. 


With T3 as center and A as the radius, strike an arc above T3. 
With T1l' as center and T1-T3 as the radius, strike a second 
are intersecting the first one at T3. Connect all pts. which 
have been iocated by heavy lines, thus outlining arm No. 1 at 
the left end of the templet. Arm No. 1 at the right end is 
identical to the one just explained except that it is reversed. 
In drawing Arm No. 2, find true distance B3-T4 on the 
triangle. With this distance as the radius, and B3 on the 
templet as the center, strike an arc above the base line. 


With the true distance B5-T4 as the radius, and B5 as the 
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center, strike a second arc intersecting the first one at T4. 
Connect B4Y and TH with a centerline. 

With T4 as the center and the distance T3-T4 (from the 
top view) as the radiuz, crtri! 
of T4, 


With B3 as the center end B3-TS (from triangle) as the 


Ce te eed 


radius, strike an are intersectirve she sv*i? ert tc the left 
of TH at pt. T3. With B5 as the center, end 25-TE {from 
triangle) as the radius, rirtese an ure Lrtsvsseting the zmali 
are to the right of Te at T5. 

Connect pts. T3 and P5. Ere-t = nerrendicular centerline 


from pt. of intersection of the centerline B4-T4 and line T3-T5, 


Along this centerline, set off distance A from line T3-T5. 


This locates pt. %! . (Uh A 4S Ene s3livs and 3 anc 25 es 
centers, strike arcs intersecting the first two at rts. TR! 


and T5'. 
Connect alli pts. with streight dines. This outlines arm 
No. 2 on the iléft side oi the templet. Ho. 2 at the right side 
of the templet is identical excert that it is reversed. 
Development of the other arms is accomplished by the use 


of the same procedure as described for Arm No. 2. 


et 


Study and re-study this lesson: ther develop the temple 
for a 3" x 2" eccentric reducer. The angie of greatest slope 
in the reducer is 22% degrees. Have a short straight length 


at both ends of the reducer. 
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Assignment 1 of Job 12 
Lay out a concentric reducer five inches long; cut and weld. 
Reference: The Pipe Fitter's and Pipe Welder's Handbook 
By Thomas W. Frankland 
Feges 107-109 
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PART III 


SUPPLEMENTARY INFORMATION 


BLUEPRINT READING 


REVISION - is a change made on a4 drawing because of: 
Ly Customer's request 
2. Error by draftsman 
oe Error in design 


Revisions are stamped in red on the drawing with the date revised. 


CUTAWAY SECTION - View taken as if the item was cut in half at some 
location shown by arrows, y——— — —- —_\ This designates a cross- 


A : 
sectional or cutaway view. This would be termed --- Section "A-A". 


NOTES - Notes are written on drawings to simplify or explain or 
to point out certain procedures to_.be followed during fabrication. 
An example might be a note to galvanize or paint some object, or 
a note to refer the reader to another drawing. 


ELEVATION ~- An elevation is a view from the side or front of an 
object or structure. 


PLAN - A plan is a view from the top (looking down) on the object. 


SECTION - A section might designate a cutaway or cross-sectional 
view of the object. Also it may be a view of one side or end, or 
one part of a structure or object. 


DETAIL - A detail is a cioser or enlarged view of some particular 
part of an object or structure. A detail might clarify or explain 
the way something is built or the manner in which it is welded. 


SLOPE SYMBOL - A slope symbol as shown on a drawing gives the angle 
of inclination or the amount of lean of a jacket leg. An example 
would be this symbol on a jacket leg: 


\s\ 


This means that for every 8 feet down the pipe, the leg shifts 
1 foot to the right. 


FIELD INSTALLED - This designation means that the item is to be 


welded or fitted at the job sight where the structure is going to 
be erected. 
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BLUEPRINT READING 


A line is the distance between two points and has only one dimension, 
length. 


The end view of a line is a point and has position only. It has no 
dimensions. 


A straight line does not change its direction at any point and is 
the shortest distance between two points. 


A curve line changes its direction at every point. 


A broken line changes its direction at some, but not all points. 


~ 


Parallel lines never meet, regardless of how far they are extended. 
A horizontal line is parallel to the horizon. 


A vertical line makes an angle of 90 degrees (90°) with the horizon, 
or in other words, it extends straight up. 


An angle is the difference in direction between two straight lines 
which meet. 


The vertex of an angle is the point where the two lines mect. 


The sides of an angle are the lines which meet to form it. The 
lengths of the sides have no effect on the angle, because the 
difference in direction between them is not related to their lengths. 


Perpendicular lines are those which meet to form two 90° angles. 
The Babylonians believed that the heavens revolved around the earth 
and that the year contained 360 days, so they divided the circle 
(which represented the cycle of one year) into 360 parts, calling 
each part a degree and thus establishing our present-day system of 
circular measurement. If two lines meet in such a manner that they 
include 90 of these 360 degrees, they are perpendicular to each 
other. The angles thus formed are also called right angles. 


An acute angle is smaller than a right angle. That is, it contains 
fewer than degrees. 


An obtuse angle is greater than a right angle. 
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STRUCTURAL STEEL DRAWINGS 


The importance of steel to industry cannot be over-stated. 
Structural steel is the very backbone of industrial enterprise. 
Structural steel sections make up the thousands of miles of steel 
rails over which thousands of tank cars of oil are transported each 
day. Structural steel sections go to make up the bridges over the 
rivers. Structural steel made possible the $35,000,000 Golden Gate 
Bridge at San Francisco, California, and so we find structural steel 
used in the derricks of the production department, in the towers and 
buildings of the refinery; in the pump stations of the pipe line 
company; and in every phase of the petroleum industry. 


1. Symbols and Conventions: 


Most of the symbols and conventions used in structural steel 
drawings are found in Fig. 12. These will be found to be very closely 
related to the things which they represent. A study of the symbols 
in the figure will show that a structural steel plate is indicated 
by a "P" with an "L" drawn through it. The I-beam is so-called be- 
cause its section resembles an "I", The symbol for angle iron re- 
sembles the capital "L", and this is used because it forms an angle 
between two lines. The other symbols will be seen to be connected 
likewise with the structural members which they represent. 


2. Abbreviations and Notes: 


Many notes are required in order to explain fully the meaning 
of structural steel drawings. Due to the fact that drawings mst be 
made to small scale in order to get everything on a small sheet of 
paper, the structural sections are very small and there mist be a 
note by every structural member to give its full description. Notes 
are used also to indicate the method of assembly, that is to Say, 
that all members should be welded in the field or that all shop work 
is to be riveted, and field work to be bolted, or whatever method of 
assembly that is specified by the engineering department. The work- 
man must read all notes or writing on every blueprint because these 
are as much a part of the drawing as are the lines. 


3. Structural Steel Sections: 


The most common structural steel section is the angle iron. 

This is used for frame work and all light structural steel parts where 
a solid frame work is required but no great load is to be carried. 
The angle iron is always dimensioned in one particular way. The 
dimensions are always in the following orc 2r: the width of the wider 
flange by the width of the narrower f .ange by the thickness and the 
iength. In many cases angle irons are used where the two flanges are 
the same so the proper method of dimensioning would be a 6" x 4" x 4" 

Z£,4' =~ 11" long. The channel iron is used for carrying greater 
loads than the angle iron, and where an I-beam is not required, channel 
irons may be used. The I-beam is used for load carrying purposes. 
The "H” section is used for columns, it being so constructed as to 
resist bending in either direction. Channel irons, I-beams, and "H" 
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sections are dimensioned by giving the depth of the beam, that is, 

the distance over the flanges, and the weight of the beam per running 
foot. A channel iron would then be dimensioned by giving the measure- 
ment of the flanges, such as 10", and the weight per running, such as 
154. The strength of these sections aepends upon the thickness of the 
flanges and web, and giving the weight per foot is the method of 
indicating the thickness of the parts. 
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VALVES 


Basic Facts on Valves 


Valves are used to start, stop and regulate fluid flow within 
a pipe line. The common valve consists of the following com- 
ponents: 


1. <A body to house the valve and gives a means of connecting 
it to the pipe. 

2. <A valve seat. 

3. A valve or disc. 

4, A valve stem and a means of operating the stem, usually a 

hand wheel. 

5 A top. 

6. A packing to prevent leakage around the stem as it emerges 

from the top. 


Valves are sized by the nominal inside diameter of the pipe 
to which they are connected, i.e. 4" valve for 4" nominal 

pipe (45" 0.D. pipe). Valves are furnished for either screwed, 
flanged or welding connections. 


Types of material used in valves: 
1. Brass 
2. Cast Iron 
a Cast Steel 
. Forged Steel 
5. Alloy Steel 
6, Malleable Iron 


Valve Identification 


In addition to the manufacturer's brand and size mark, a basic 
service rating appears on most valves. Pressure and tempera- 
ture ratings are expressed in terms of steam, unless otherwise 
indicated. 


1. Steam Ratings: (Iron & Brass Valves) 
Steam ratings are used as a basis for determining the suit- 
ability of a material for a given application. For lower 
temperatures the safe working pressure of @ material is 
usually greater than the steam rating. 


2, Cold Ratings: (Iron & Brass Valves) 
Most valves have two service ratings. In addition to the 
steam rating, explained above, cold service ratings are 
usually designated by the mark WOG, which stands for 
cold water, oil or gas, non-shock. Examples -- 
a" ~ 12545 ~ 200f#WOG 
3" ~ 25078 ~ 5007WOG 


CONT... 
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3. Ratings - Steel Valves: 
Cast and forged steel valves bear a mark such as 150, 300, 
600, etc. These figures denote the maximum pressure at a 
certain maximum temperature for which an item is suited. 
E A certain 600 pound steel valve, for example, may be 
suited for 600 pound pressure at temperatures up to 900° BF, 
But, if the temperature exceeds that point up tc 1,000°F., 
= let's say, the valve is not recommended for pressure over 
eS 380 pounds. Other factors affecting the pressure for 
which the valve is suited are: 


1. shock. 
2. vibration. 
3. line stresses. 


ae Steel valves are intended to be used with steel flanges. 
a A flanged 600# valve has flanges that make up with 600# 
ASA companion flanges. 


TYPES OF VALVES 
&. Gate Valves 


This type is the most widely used in industrial piping. It 
gets its name from the gate-like disc that operates at a 
right angle or perpendicular to the path of flow through the 
valve. Gate valves function by raising or lowering the disc 
into the stream of flow. Most gate valves have a wedged disc 
with matching tapered seats. As a general rule, gate valves 
should be used only as stop valves, i.e. to turn off the flow, 
as opposed to regulatory or throttling the flow, since the 
flow meets the disc head on. Flow moves through the valve in 
a straight line with practically no resistance to flow when 
the disc is fully raised or open. A 6" gate valve fully closed 
having a gate or dise area of 28 square inches and holding a 
pressure of 300 pounds per square inch, subjects the disc to 
a total load of over 4 tons on one side, if there is only 
atmospheric pressure on the other. 


Force equals Pressure x Area 
F equals 300 psi x 24 in.@ Saisie 8400# or 4.2 tons 


While seated tight, there is no wear or undue strain on the 
dise or the seats. But each time the valve is cracked open 
3 there is a threat of erosion of the seating surfaces by the 
a high velocity of fluid flow. Repeated movement of the disc 
near the point of closure under high velocity flow may 
create a drag on the seating surfaces and cause galling or 
scoring on the downstream side. A slightly opened disc can 
cause turbulent flow with vibration and chattering of the disc. 
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B. 


Types of Discs used in gate valves: 
1. Solid Wedge Disc 

2. Double Disc 

3. Flexible Wedge Disc 

4, §plit Wedge Disc 


Globe Valves: 


The globe valve gets its name from the globular shape of its 
body. Unlike the perpendicular seating in gate valves, globe 
valve seating is parallel to the line of flow. The fluid 
undergoes a change in direction as it flows through the globe. 
All contact between the seat and the disc ends when the flow 
begins. 

Globe valves are recommended for use in throttling or regula- 
tory fluid flow. There is a directly proportional relation of 
the size of the seat opening t~ the number of turns of the 
handwheel. An operator can gauge the rate of flow by the 
number of turns of the wheel. Shorter disc travel, with fewer 
turns required to operate giobe valves, saves considerable 
time and work. It also saves wear on the valve parts. The 
disc and seat in most globe valves can be conveniently re- 
paired or renewed often without removing the valve body from 
the line. Some of the disadvantages of globe valves are: 


1. They do not allow a line to drain completely. 
2. They offer more frictional resistance than gate, 


On lines where continuous flow is desired, it is safer to have 
the pressure below the disc. For example, a disc may become 
separated from its stem and automatically shut off flow if 

the pressure is above the disc. 


In general, however, unless pressure under the disc is defi- 
nitely required, a globe or angle valve will give More satis- 
factory service when installed with pressure above the disc. 


Check Valves 


Check valves are designed to permit the flow of fluids in one 
direction only. Fluid flow keeps these valves open and 
gravity or a reversed flow closes them automatically, there- 
by »reventing backflow along the line. 


There are two (2) basic types of check valves. 
1. Swing Check 


A swing check valve consists of a disc on the inside 
which is hinged at the top and seats against a machined 
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D, 


seat inside the valve in a tilted position. Fluid flow 
is approximately in a straight line, comparable to flow 
through a gate valve. The disc swings freely in an arc 
from a fully closed position to an open position provid- 
ing an unobstructed flow. The valve is kept open by flow, 
with the size of the opening varying with the volume of 
flow. Gravity and a reversal of flow, seat the disc 
thereby preventing backflow, Generally used in combina- 
tion with gate valves. Swing checks can be used in a 
horizontal or vertical line, but will not function properly 
unless installec with pressure under the disc. 


Lift Check Valv¢ 

Constructed very mich like a globe valve. Flow through a 
lift check valve is similar to the flow through the globe 
valve in that the tiow follows a turning course. Lift 
checks will operate in horizontal lines only. Line pressure 
lifts the disc from the seat as fluid flows through the 
valve. The disc is equipped with a guide which allows it 
to move vertically. The dise is automatically seated by 
backflow, or by gravity when there is no flow and is free 
to rise and fall depending on the pressure under it. They 
are generally used in combination with globe valves. 


Angle Valve 


These valves have the same operating characteristics as globe 
valves. They are used when making a 90° turn in a line. It 
reduces the number of joints and saves make-up time. 


Flug Valves 


Plug valves operate by turning of a plug by means of a wrench 
or handle. There are two general types of plug valves which 
are lubricated and non-lubricated. 


Ly 


Lubricated Piug Valves 

These are used in application where the possible coutamijna- 
tion of the fluid flowing through the line is of no impor- 
tance. They have either a tapered or cylindrical plug. A 
circulation of lubricant, under pressure as the valve is 
opened or closed, is maintained through sealing grooves 
machined on the surface of the plug. The function of 
pressure lubrication is to keep the plug in a freely work- 
ing condition, to seal against leakage, and to protect 

the adjoining surfaces from wear and corrosion. Lubricant 
under pressure is prcevided and maintained by turning of 
the lubricant screw. 


This valve makes use of a principle known as Pascal's Law 
whereby the pressure exerted by the lubricant screw on the 
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lubricant is transmitted through the grooves and the 
resultant force multiplied depending on the area upon : 
which the lubricant acts. 


a. Proper lubrication - The use of the proper lubricant 
is most important since, in operation, the valve . 
structure and the lubricant or sealing film are an 


integral unit, each component dependent on the other 
for effective performance. 7 


For efficient hydraulic action and lubrication, the lubri- 
cant system must be kept completely full of the proper 
type of lubricant. The type of lubricant used is depen- 
dent on several considerations. 


1. The material flowing in the line. 
2. The temperature of the material. 


A lubricant that is recommended for, let's say, water 
between 50° F. and 175° is not suitable for water below ; 
50° F. or above 175° F. Nor is it suitable for, say, ‘ 
oil at 100° F. Each application has to be considered on 

its own merits and the proper lubricant determined from 

the service conditions of the valve. 


New valves normally come with an “assembly” lubricant in 
the valve. This lubricant should be replaced with the 
proper lubricant as its only purpose was for use when 
testing the valve at the factory. 


2. Non-Lubricated Plug Valves 
These are used where contamination of the product, as 
foods or certain chemicals, must be avoided. It consists 
of a plug cock equipped with a mechanical device that 
lifts the plug from the body seats, turns it the required 
90 degrees and reseats the plug tight in the body seats 
in a single operation. No lubrication is reqiired to 
seal the valve. The valve is sealed against pressure by 
a packing gland. 
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FLANGES 


Used for the joining of pipe and also for connecting pipe to 
valves and equipment. Flanged joints are made up by bolting the 


two flanges together with 2 gasket between their machined faces 
to assure a tight seal. 


A. Types of Flanges 


- Weld Neck 

» slip On 

Lap Joint 
Screwed 

- Socket Welding 
- Blind 
Reducing 


~] OVI SU) De 


B. Pressure Ratings 
1. A.S.A. (American Standards Association) 


OF 
f. 1500¢ 
g. 2500# 


2. A.P.I. (American Petroleum Institute) 
a. 200 
b. S000# 
ec. 500 
d. 10,000 


The above ratings do not apply to cast iron flanges and 
do not indicate the actual allowable working pressure but 
only the Primary Pressure Rating based upon the relation 
between temperature and pressure of the fluid in the line. 


3. Cast Iron Fl es 
a. Class 125 (125# “tite 
b. Class 250 (250# Steam 


C. Types of Facings 


1. Raised face 
2. Flat face 
: Ring Joint 
. Male & Female 
5. Tongue & Groove 


Flanges come from the factory with a machine tool finish on 
the facing. This facing should be protected prior to use of 
the flange with a coat of grease and a cover plate. Dirt or 
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sand, if allowed to come into contact with the face, may 
score or damage the machined finish. A coating of grease on 
the facing will prevent the formation of rust. All grease, 
dirt, sand, etc. should be removed by a thorough cleaning of 
the flange with a solvent prior to use of the flange. 


Cleanliness of the flanged joint cannot be overemphasized. A 
pressure-tight connection is dependent upon a true seal be- 
tween the machined faces of the flanges and a gasket between 
them. Any foreign material on the facing such as dirt or 

sand will prevent the joint from being made pressure tight. 
The fact that the joint is not pressure tight will not usually 
be discovered until pressure is applied to the joint in a 
hydrostatic test. 


Flange facings should be alike. Do not attempt to get a 
tight flanged joint with flange faces which are not alike, 
Steel valves and fittings are normally manufactured with 
raised flange faces. Cast iron valves and flanged connec- 
tions in equipment such as pumps have cast iron flanges with 
flat faces. Although the drilling templets of Class 125 case 
iron and 150# ASA steel are alike and Class 250 cast iron and 
300# ASA steel are alike, cast iron flange should not be made 
up to steel flanges unless the raised face on the steel flange 
is removed and a full face gasket used. Unless this is done 
there is a very good chance of breaking the relatively brittle 
cast iron flange when the joint is made. 


D. Identification 


Flanges are stamped with the necessary information for 
easy identification and in compliance with code require- 
ments as follows: 


1. Nominal size 
2. Primary Pressure Rating 
it Material Designator 
» Schedule number or bore of matching pipe 
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FLANGE STUDS 


The number, size and length of flange studs are not arbitrarily 
selected as a result of what is nandy or in stock. One particular 
size, quantity and iengthn is specified by the American Standard 
Association (A.S.A) for eath different flange size, type and 
rating. These sizes have been recommended by A.8.A. as those 
required to safely withstand the pressure for which the flange is 
intended. The recommended sizes are published in handbooks, 
catalogues, etc. 


For example, a 2" ~- 150# A.S.A. Raised Face Weld Neck Flange 
requires 4 - 5/8" diameter x 3" studs. AS a result all 2" - 150# 
Raised Face Weld Neck Flanges come with 4 - 3/4" diameter holes 
regardless of what company manufactures them. When any two of the 
above mentioned flanges are bolted together with the 3" length 
studs and two nuts, there is ample stud thread length engaged with 
each nut to safely withstand the working pressure of the flanges. 
This usually consists of a full nut with 1/4" of stud length 
extending past the nut on each end. If a shorter or smaller 
diameter stud is used, the studs could possibly fail while the 
flanges are in service. A longer stud should not be used due to 
the increased cost. 


Lil 
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GASKETS 
The kind of gasket used makes a big difference in flanged joints. 


What is good for one service may not last in another. Gaskets 
are made in various materials. 


1. Rubber 
2. Asbestos compositions 
3. Metal 


For low pressure and cold services rubber gaskets are generally 
used. For cold service at higher pressures and hot services up 

to about 750° F., asbestos composition are frequently used. Metal- 
lic gaskets are used for intermediate and high temperatures and 
pressures. 


A. Flat Ring Gaskets 


These cover the face of the flange to the inside of the 
bolt holes. The inside diameter of the gasket equals 
outside diameter of pipe. Their thicknesses range from 
1/64" to 1/8". Their width ranges from 1/4" upwards. 
Narrow gaskets are preferable since they require lower 
bolt loads for joint tightness, but they must not be too 
narrow or the bolt load will crush them. Usually made 
of rubber, asbestos composition, or metal. Used when 
making up steel to steel flanges and cast iron to cast 
iron flanges. 


B. Flat Full Face Gaskets 


These cover the face and the outside edge of the flange. 
The inside diameter equals the outside diameter of the 
pipe. The stud-bolts are inserted through punched holes 
in the gasket. Usually made of rubber or asbestos compo- 
sition. These are used when making up cast iron to cast 
iron flanges or cast iron to steel flanges. 


Both the flat ring and the flat full face gaskets are 
specified by thickness for the size and rating of the 
flange on which they are to be used. For example: 


1. 1/16" flat ring gasket for 3" - 150# R.F. flanges 
(3 1/2" inside diameter x 5 3/8" 0.D.) 


2. 1/16" full face gasket for 2" - 125# cast iron flange 
(2 3/8" inside diameter x 6" outside diameter.) 


C. Ring Joint Gasket 


Usually made of soft carbon steel or alloy steel. They 

are available in oval and octagonal cross section. Ring 
joint gaskets fit into the machined grooves in the match- 
ing flange faces, and form a pressure tight seal when the 
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flange bolts are tightened. Ring gaskets are specified 
by number. For example, Ring Joint Gasket #R23 is used 
with 2" - 600# Ring Joint flanges. These gaskets should 
be thoroughly cleaned with a solvent prior to their use. 


D. Male & Female Gaskets 


These gaskets are the same as the flat ring gasket except 
that the outside diameter of the gasket extends to the 
outer edge of the large male face of the male flange. 
Usual thickness - 1/16", 


BE. Tongue & Groove Gaskets 


These gaskets cover the bottom of the recess in the 
"Groove" flanges. Usual thickness - 1/16". 


PIPE SCHEDULE NUMBERS 


In 1939, the commonly used pipe terms "Standard," Extra 
Strong," and "Double Extra Strong" were made obsolete and, instead, 
pipe wall thicknesses were to be designated by Schedule Numbers. 


The Schedule Numbers are an approximation of the value of the 
expression: 


Schedule Number - 100 P/S 


When P = internal pressure in pounds per square 
inch, gage. 
S = allowable fibre stress in pounds per 
square inch 


Thus it will be seen that the Schedule Numbers represent a 
rational relationship between wall thickness and pipe diameter 
this relationship determining into which Schedule Number the pipe 
falls. 


Application of this formula places "Standard Pipe Thickness" 
pipe in Schedule Number 40 in sizes 10 inch and smaller. "Extra 
Strong Pipe Thickness" becomes Schedule Number 80 in sizes 8 inches 
and smaller. The formula is not applied to sizes smaller than one 
inch. Therefore, dimensions and weights which have been traditional 
in commercial lists for "Standard Weight" and "Extra Strong" have 
been retained in pipe sizes 1/8 inch through 3/4 inch. 
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The purpose of this guide is to help teachers develop in high school 
distributive education students the personal characteristics, social 
skills, work habits, and attitudes essential to job success and 
advancement. It was developed by the Instructional Materials 
Laboratory at state level for use by certified distributive 
education teachers. Content areas are (1) importance of appropriate 
dress and grooming, (2) importance of good health habits, (3) 
appropriate etiquette for distributive employment, (4) practicing 
good ethics on the job, and (5) development of good work habits, 
attitudes, and relations with others. Information for student use, 

a bibliography, and 24 transparencies are included. (MM 
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CAREER DEVELOPMENT 
UNIT:-. PERSONAL DEVELOPMENT AND HUMAN RELATIONS. 


Major Teaching Objective 


To develop the personal characteristics, social skills, work habits, and atti- 
tudes essential to job success and advancement 


Suggested Learnings (Competencies) To Be Developed 


1. Io understand that appropriate grooming and dress are very important in 


the field of distribution 


2. To understand the importance of practicing good heaith habits in the 


world of work 


3. To exercise the etiquette appropriate for distributive employment 


To understand the importance of practicing good ethics on the job 


5. To develop work habits and attitudes that make work and relations with 
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Supplementary Information on Instructional Material 
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(3) Utilization of Material: 
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Student Selection Criteria First or second year - distributive educati 
Tame Allotment 
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UNIT: PERSONAL DEVELOPMENT AND HUMAN RELAT.ONS 


Suggested Teaching Time 


Time or class periods for teaching 
Group teaching in classroom, at school 
Group teaching outside classroom 
Field trips (away from school) 


Time devoted to individual projects and training 


In classroom, at school 
Total e ° ° 6 ° ° s ° 


Month(s) to be taught 


Place of the Unit in the Course of Study 


Since personal traits account for about 90 percent of job success, this unit 
should be taught before employment is secured with the entire class 
participating. The knowledge and understandings acquired should be inte- 
grated with other classwork and should be practiced throughout the year. 


The amount of time required for this unit will depend upon the students’ 
need for this training. Factors of appearance and personality in which 

the students (the majority) are weakest should be given major consideration. 
Some students may require additional individualized training. 


Attention should be given to improving the students' appearance and person- 
ality over a long period. This training should not be just a short one-time 
teaching function. 


Suggestions for Introducing the Unit 


"To be successful, you should look successful" is an old saying. Generally 
one can identify successful business people by the way they dress and act. 
Successful people know that it pays to be well dressed and they pay a 

great deal of attention to ensuring that their dress and actions are appropri- 
ate. A good position demands a good appearance. To secure a good position, 
your appearance should fit what is expected in a successful business. Often, 
employees fail to be considered for promotion because they do not exhibit 

the appearance desired in the organization. 


There are many factors which affect appearance. Each of these factors can 
be enhancing wr detracting to the impression that your appearance makes 
upon others. Often people are not aware of the factors that create 
unfavorable impressions. Each student should analyze his or her appearance 
to ensure that posture and bodily movements, facial expressions, physique, 
health, grooming, dress and mannerisms are positive rather negative factors. 
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Deciding What Is to be Taught 


aD ip 


Since the area of personal development crosses all vocational and general 
studies areas, its study in distributive education classes should be 

devoted specifically to areas applicable to the distributive situations. 
Students having special problems may be referred to the home economics, speech, 
physical education or health teacher for further training. In some cases they 
may need to be referred to a specialist. 


Competencies and learnings to be developed should be determined. The 
students may be well oriented in health and grooming, for example, but 
have little knowledge of work habits desirable in distributive situations. 
Knowledge of socio-economic background, content in other courses studied, 
subjective evaluations of the personal appearance of the individuals in 
a4 2 the class, along with student checklists will be helpful in deciding what 
E to teach. Arrangements should be made to provide appropriate instruction 
Es both for males and for femaies. Class activities should be planned so that 
both sexes are not embarrassed at being in the class, made to feel left out, 
| or made to think that this is an area important only to one sex. 


Introducing the Unit to the Class 


Some approaches which may be used in beginning the unit with the class are: 


a. Show and discuss the transparency "Will You Be A Success?" (DE 63 
TM1) 


b. State attention-getting facts such as those below to emphasize the 
importance of a desirable appearance and personality: 


-- Experience and opinion surveys show that employers want workers 
who are sociably acceptable. 

-- Analysis of factors relating to job success reveals that 90 pe1- 
cent of dismissals are due to poor personal traits rather than 
lack of skills. 

-- A United States Government survey showed that girls with charm 
training make $50-$100 more per month than those with comparable 
training without the charm course. 


c. Define personality and manners (everyday and dictionary). It is 
easier to recognize an unattractive personality than it is to define 
the specific items that makes acceptable personality. Constantine 


Panunzio in her Student's Dictionary of Sociological Terms gives this 
definition: 


"The totality of qualities and characteristics of a given person, 
ordinarily attributed to original nature, expressing themselves 

in modes of carriage, language, manners, clothes, ways of speaking, 
interest, attitudes, and other reactions to the social milien." 
(See transparency master DF 63 TMS) 


d. Discuss appropriate quotations such as; 


1. 
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~~ "A false sense of humility is just as phony as a false sense 
of superiority." -- anonymous (See transparency master DE 63 TM2) 
~~ "A genuine person has the same qualities at home and in his 
social life as he has on the job."" -- anonymous (See transparency 
master DE 63 TM3) 
-- "Unless a garment fits well and is worn with grace, it cannot 
be made ‘smart’ by quality or cut." -- anonymous (See transparency 
master DE 63 TM4) 


e. Have displays illustrating the whole picture of personal development. 


-- Manners are the "frosting" on your cake. 
-- On what are we judged? (Show picture of a judge) 
(1) What we think 
(2) What we say (Show illustrations of these) 
(3) What we do 
-- "U" are Unique! (List and illustrate various personality traits) 
-- Formula for personality: 
(1) Do more than exist ~-- Live 
(2) Do more than look -- Observe 
(3) Do more than read -- Absorb 
(4) Do more than hear -- Listen 
(5) Do more than listen -- Understand 
(6) Do more than think -- Ponder 
(7) Do more than talk -- Say something 
(8) Do more than desire -- Do something about it! 


f. To change one's personality and mamners, one must adapt himself or 
herself to the acceptable modes of the society in which one exists. 
Harry H. Hepner is his Psychology Applied to Life and Work states: 


“Adaptability is far more than knowledge. It is a mental habit 
that can be acquired by anyone who really seeks it. Adaptability 
is the habit of finding and using opportunities in the environment 
and following not the line of least resistance but those of 
greatest opportunity. The habit of acquiring new points of view, 
new skills, new facts, and new habits can be learned." (See 
transparency master DE 63 TM6) 


g. Have students analyze themselves to point up areas for individual 
and group emphases. A rating sheet may be used. Responses may be 
secured by reading a list of desirable traits and having each 
student indicate areas of weakness or areas in which he is 
interested in improving. 


Learnings (Competencies) To Be Developed 


To understand that appropriate grooming and dress are very important 
in the field of distribution 


Before studying the fundamentals in grooming and dress, it should be 
pointed out that appearance is important in job success and that grooming 
and dress requirements may 2iffer according to the tyve of position held. 
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This may be done by illustrating and evaluating, in zerms of 
appearance, men and women holding important distributive positions. 
Some types of employment require conservative, expensive clothing 
while others require durable, inexpensive work clothes. 


Standards of Good Business Dress 


a. William Shakespeare wrote “For the apparel oft proclaims 
the man.” Students‘ dress habits are normaliy swayed by 
the modes established within their group. Such fashions, 
although providing a sense of security when one is within 
his own group, are often not appropriate in the business 
world. Extremes in style have great attention value 
within one‘s own group but are questionable devices for 
gaining admiration in the business world. A young person 
entering the worid cf work should first observe what 
other emplevees aré wearing. He should then confine 
his dress to similar items that wili be considered approp- 
riate to the activities required in employment. Young 
workers sheuid abstain from loud and gaudy colors, excess 
ornamentations, current fads, extreme styles, and being 
too casuai or tco formal in dress. 


b. Generally, business clothing is more subdued than the 
clothing students are accustomed to wearing. Students 
should carefully plan wardrebes that will be suitable to 
their emplcyment and working conditions, to their physical 
build, and to their particular individuality. (For some 
persons certain colors are not appropriate.) Students 
should avoid the effecr of cheapness in their dress. 
Neither shouid szudents strive to obtain the most 
expensive ciothing. Careful study and research should 
lead to the development of good tastes in dress. 


c. Persons when choosing clothing items should carefully 
consider: 


-- Appropriateness: of dress, jewelry, footwear 

-- Distracting infleence of dress 

-- Acceptapie dress customs for employment and working 
conditions 

-- Qvercoming physical characteristics through dress 
(See transparency master DE 63 TM7) 


Standards of Good Business Grooming 


a. There are few reasons why any perscn in the United States 
should be unaware of standards of good grooming. Advertising 
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media constantly remind us of the importance of good grooming. 
A person cannot change his physical appearance to a great 
extent but he can keep himself groomed properly. ‘Body odor" 
or “halitosis" is unexcusable. Yet, thereis a large number of 


an persons who allow this offensive condition to exist. Frequently 
= we offend others unknowingly with our bad habits of grooming 

a and sanitation. We should constantly be on guard to insure 
—_: that we are properly groomed at all times. Only if we are 


honest with ourselves and face up to the facts can we be sure 
that we possess no faults. (The checklist on page 22 of How to 
Improve Your Personality, 3rd edition, will assist in testing 
for proper grooming.) Every bad habit of grooming can be 
corrected. Students should become aware of the necessity for 
good habits pertaining to: 


-- Cleanliness and personal hygiene 
-- Proper use of daytime cosmetics 
-- Attractive business hair styles 
" -- Well-kept hands and nails 
-- Good posture 
-- Distraction caused by grooming on the job 
(See transparency master DE 63 TM8.) 


Behavior Affecting Appearance 


a. Even the best of appearances can be torn down if one has habits, 
attitudes, and mannerisms that antagonize others. An initial 
impression containing anatagonizing habits, attitudes, and 
mannerisms often cannot be overcome. (Pages 25 and 26 of How 
to Improve Your Personality, 3rd edition, contains a list of 
fifty habits and attitudes that are handicaps and which 
antagonize others. Page 59 of same book list some feminine 
and masculine gestures that should be avoided.) 


-- Annoying mannerisms 
-- Actions affecting personal appearance 


Summary 


One needs a yardstick to measure his achievement in proper grooming. 
It would be better if a person could see himself as others see him. 
(See transparency master DE 63 TM9.) This is not always feasible. 

To simplify the grooming process, one should establish certain tests 
and checks that will ensure proper grooming of himself. (Check lists 


for men and women are on pages 84 and §5 of Business Behavior, 3rd 
edition.) 


Suggested Teaching-Learning Activities 


a. An important objective is to arouse an awareness within each 
student to investigate and determine what is considered the well- 
dressed look for business, 
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Use lectures and demonstrations by local b-auticians, barbers, 
the school nurse, representatives from make-up studios, home 
economics experts, personnel managers, ceachers of “executive" 
courses in local business schools or other qualified people. 
(Some of your students may have taken charm courses or have 
done modeling.) Also have students complete over a period of 
time the tests as shown on pages 140 and 141 of Store 


Salesmanship, 6th edition. 


Show advantages of simplicity in clothes--dark versus light 
colors for easy care; basic, classic, tailored clothes for 
good style through several seasons versus fads and short-lived 
styles. Teach the wisdom of keeping a clothing budget. 


Discuss types of jewelry and dress which distract on the job. 


Discuss uniforms and dress suited for working conditions; how 
to dress to disguise physical shortcomings. 


Explain and illustrate mannerisms which annoy co-workers. 


Explain reasons for a company pclicy regarding gum chewing, 
smoking or eating on the job. 


Have students some to class dressed in proper business attire. 
Have students demonstrate correct and poor posture, 


Have students tis: the changes in their present wardrobe that 
will be necessary when they enter the business world. 


Have students decide what “lines" of costume are most becoming 
to them. Have them decide what facial shape they have and 
what lines of hairdos or haircuts are best for their facial 


shape. (See pp. 60-67, How to Improve Your Personality for 
information perzaining to young women.) 


References for Student and Teacher 


ae 


Basic sources of information 


-- Business Behavior (3rd edition), pp. 65-75, 79-87 

-- Etiquette. pp, 454-467, 468-489 

~- Fundamentals of Selling (8th edition), pp. 131-142 

~- How To Improve Your Personality {3rd edition), pp. 23-24, 
46-54, 55-59 and 60-67 


~- Retail Merchandising (6th edition), pp- 572-574 


i Pe A 


-- Store Salesmanship (6th edition), pp. 137-142 

-- The P.i. Instructor {P.1. for "Personal Improvement"), a 
magazine free to all schools which deals with upgrading 
students in grooming and interpersoial relationships. Charm 
Division, Milady Publishing Company 


-7J- DE 63 (3/67) 


Supplementary sources of information 


e- Integrated Secretarial Studies (Jubilee edition), pp. 6-9 

-- Secretarial Office Practice (6th edition), pp. 15-28 

-- Clerical Office Practice (6th edition), pp. 14-26 

-- A Secretary's Guide to Beauty, Charm, and Poise. Milady 
Publishing Company, 3839 White Plains Rd., Bronx, N. Y. 10467. 
Approximately $7.50. When bought in quantity, there is a 
considerable price reduction. ("Success Insurance," a student 
booklet containing personality tests, grooming charts, etc., 
can be purchased to accompany this book for a small charge. 
It is free if the student purchases the chart book. Also 
available is a-series of 300 slides on different phases 
of grooming.) 

-- Charm. Gregg Division, McGraw-Hill Book Company, 1964, $6.95 


Instructional Materials 


Teaching aids 


e- Good grooming charts for men and women. "Good Grooming Is 
Good Business" for girls. Available free from Lever Brothers 
Co., 390 Park Ave., New York, N. Y. 

-~ Color charts. Charts for girls available as basic references. 
A chart suitable for the boys is given in the supplement 
attached to the back of this unit. Also a chart is shown on 
page 70 of Business Behavior (3rd edition). 

-- Stain removal charts. Lever Brothers Co., listed above, 
publishes a chart free to teachers which is very good on 
stains likely to be encountered by distributive workers. 
Cookbooks are also good sources for charts of this nature. 

-- Pictures of up-to-date business fashions. Secretarial, office, 
women's and men's magazines are good sources for these. 

-- Pictures of up-to-date hairdos and haircuts. Beauty shops and 
barber shops may be able to lend appropriate magazines and 


advertising posters. The magazines mentioned above are also 
good sources. 


Booklets and leaflets for the students 


-° For the girls 

"Do You Pass the Model Test?" H. W. Gossard Company, 111 N. 
Canal St., Chicago 6, Illinois, (free) 

"How to Dress Like a Model,’' H. W. Gossard Co., $.10. 

"Secrets of Dress and Grooming," (Better Secretary Series) 
Prentice-Hall, Inc., 1961, Englewood Cliffs, N. J. 17632, 
small charge 

«- For the boys 

"Good Grooming Guide," Esquire, Circulation Dept., 488 Madison 
Avenue, New York, New York 10022, $1 

"What Every Clerk Should Know." National Association of Retail 


Grocers, 360 North Michigan Ave., Chicago, Illinois 60601, 
free 


-- For both girls and boys 
Guide to Good Grooming (5-862), Science Research Associates, 
Inc., 259 E. Erie St., Chicago, Illinois 60611, $.65 each 


c. Films 


"How to be Well Groomed," University of Kentucky, 1 reel, 
$1.50, for boys and girls 

"A More Attractive You," Modern Talking Pictures, 1212 Avenue 
of the Americas, New York, New York 10036, free. 


Accompanying beauty and health hint booklets are available 
free, for girls. 


-~ "The Beauty Habit," Modern Talking Pictures 
"Good Looks," Association Films, 324 Delaware Ave., Oakmont, 
Pennsylvania 15139, boys and girls, 20 min. color 
-- "Dressin' Up," Association Films, boys and girls, 13% min., 
color 


“Lessons in Loveliness," Association Films, girls (makeup), 
12% min., color 
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2. To understand the importance of practicing good health habits in the 


world of work 


Good health is important 


a. The first step in obtaining good health is the observation of good 


health habits. Many people do not appreciate good health until 

they are in danger of losing it. If one abuses his health, his 
health will eventually break down. Good health can build 

vitality and confidence which will reflect an attractiveness that 
can be magnetic. Good health provides the basis for physical 
endurance which is necessary for a successful career in distribution. 


Health is important in job success in the areas of job advancement, 
enjoyment of work, and mental well-being. The effects of poor 
health on job success are seen in absenteeism. chronic afflictions, 
job dissatisfaction, and job dismissal due to health. 


Workers should maintain good physical health. A good retail person is a 
person who takes pride in achieving a pleasing personal appearance that 
has evolved from good grooming, health hz its, and personality 
development. To maintain good physical hea:ith, one should consider: 


a. Cleanliness. Many men have a reputation of not bathing often 
enough. "B.0." is just as bad in a man as in a woman. Men 
often are careless about beard growth, dirty hands and finger- 
nails. Some smokers often emanate tobacco odor. Some persons 
are guilty of permitting dandruff fallout to accumulate on 
their clothing. Frequent shampooing of hair normally 11 
control dandruff. (See transparency master DE 63 TM’ ) 


Eating habits. (Food is fuel for efficiency, energy, and 
endurance.) Many distributive education students, having had 
numerous health classes throughout their schooling, may fail 
to see the necessity for health education. Good health habits, 
especially good eating habits, are very important to persons 


entering the distributive field of work. Students, because 
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of working conditions and hours of employment, have inclinations 
to skip meals or to eat foods (especially sweets and starches) 
which do not provide the required energy for endurance. (See 
transparency master DE 63 TM11.) 


Medical and dental examinations. One should not wait till 
something is wrong before visiting a doctor or dentist. 
Visits should be made to a doctor at least once a year and to 
a dentist twice a year. (See transparency DE 63 TM12.) 


Posture. A habit that can be developed is good posture. Unless 
one has physical defects, there is no reason why an individual 
cannot develop good posture. A poor posture is often an 
indication of an apathetic, indifferent, disgruntled individual. 
One who walks tall, stands tall, and sits tall provides a 
reflection of an energetic, enthusiastic individual. Shoulders 
back, abdomen in, and ears reaching for the ceiling will help 

in developing a good posture. (See transparency DE 63 TM13.) 


Rest. At least eight hours of sleep is required for growing 

youth. Distributive education students are usually growing 

youth. Proper rest is also reflected in one's personality and 
appearance. Sufficient rest is required if one is to be 

alert and efficient at work. (See transparency master DE 63 TM14.) 


good mental and neurological health 


Leisure-time activities. Participating sports provides one a 
key to recreation. Other extracurricular activities (such as 
those obtainable through DECA) can furnish enjoyable relaxation. 
Every person should exercise regularly and vigorously each day. 
(See transparency master DE 63 TM15.) 


Emotions and mental health. Harry W. Hepner is his book 
Psychology Applies to Life and Work wrote that “those who 
distribute goods work in the dynamic area of ideas." Hepner 
believes distributive personnel should look upon such work 

as more than a way of earning a living. A career of this nature 
has social values which a person should regard as important 

and should respect. Yet, our distributive system contains 

many unrelenting pressures. Conflicts abound in the world of 
work. One must learn to control negative emotions that might 
arise. It would be much better if a person could substitute 
positive emotions before the tendency to submit to negative 
emotions, Individuals should plan a campaign to control 
negative emotions. The first step is identifying the emotions. 
The next step is determining when, how, and why (the circumstances 
surrounding) the emotions occur. The third step is to determine 
the actions required to control these destructive emotions. The 
fourth step is the application of positive measures required. 
The best defense against negative emotions is to develop 
enthusiasm for the work to be done. Anyone, who is confident, 
has faith in and possesses optimism about the job to be done, 
and strives to accomplish his beliefs, is a better mentally 
adjusted person. (See transparency master DE 63 TM16.) 
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Summary 


To succeed in the world of distribution, one should develop good habits 
that will lead to advancements. Many of our faults can be corrected 

if we will take the time required to identify them, determine remedial 

actions, and apply positive measures to ensure desired changes. Often, 
mental alertness and the necessary desires for corrective actions will 


provide improvements that will develop greater job happiness and 
success. 


Suggested Teaching-Learning Activities 


as 


b. 


gg. 


a. 


Use talks by the health teacher, school nurse, home economics 
teacher, physical education teacher, or other qualified people. 


Discuss the importance of breakfast, well-balanced meals, and 
dangers in unregulated diets and food fads. Point out the 
wisdom of regular physical, dental, and eye examinations. 


Have students observe tne effects of good and poor eating 
habits on themselves or others. 


Explain health aspects of well-fitted, nonrestrictive 
clothing and shoes. 


Explain the necessity of sufficient sleep to avoid job 
fatigue. 


Evaluate recreation as counter-active to daily occupation; 
for example. active versus spectator sports; hobbies; 
cultural and intellectual activities. 


Identify recreations not recommended, such as those similar 
to daily work, dissipating activities, and those which 
interfere with daily work. 


Discuss the problem of submerging personal problems while 
working. 


Have each student record his or her entire food intake for 
two days and evaluate his diet. (This could also be done 
for rest and exercise.) 


Have the students list various places in the commmnity 
where there are opportunities for regular exercise. 


References for Student and Teacher 


Basic sources of information: 


-- Business Behavior (3rd edition), pp. 51-60 


-- Fundamentals of Selling (Sth edition), pp. 135-139 


-- How to Improve Your Personality (3rd edition), 
pp- 47-50, 200-208 
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-- Retail Merchandising (6th edition), p. 575 

-- Retailing Principles and Practices (4th edition), pp. 48~50 
-- Sales Horizons (2nd edition), pp. 56-57 

-- Salesmanship Fundamentals (3rd edition), pp. 89-90, 114-115 
-- Store Salesmanship (6th edition), pp. 138-139, 153-154 


b. Supplementary sources of information~-same as for Learning 1 
Instructional Materiais 


a. Teaching aids 


-- Calorie charts (Available in health books and cookbooks.) 

-- Exercise charts (Charm books and health books offer 
appropriate illustrations for girls. Consult with the 
physical education teacher for appropriate illustrations 
for boys.) 

-- Posture charts (Sources mentioned above, plus illustrations 
in the typewriting books and typewriting posture posters.) 


b. Films 


-- "Improving Your Posture," University of Kentucky, 
1 reel, $1.50, for boys and girls. 


¢. Booklets and leaflets for the students 


-- For boys and girls (Available from Science Research Associates, 
Inc. for $.65 each.) 


"Your Behavior Problems" (5-800) 
"You and Your Health" (5-517) 
"Growing Up Emotionally" (5-866) 
"Enjoying Your Leisure Time" (5-515) 


3. To exercise the etiquette appropriate for distributive employment 


Many young people are especially weak in knowing specifically 

what etiquette is appropriate for distributive employment. Others 

are indifferent to or lax in using appropriate etiquette. Employees 
who constantly are before the public must be on guard at all times 

to be sure their actions will generate customer goodwill. Discovering 
what is proper, and then using mental alertness in applying appropriate 
etiquette, is of great importance for job success. Distributive 
employees should become familiar with several important areas of etiquette. 


General behavior 


a. A definition for behavior is "the manner of conducting oneself." 
Thus, behavior is the way we live our daily life. This daily 
living involves many activities, including our actions and our 
associations with others. 
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The manner in which we conduct ourselves d.ily stamps us 
with either good, poor, or bad behavior. 


Some people appear to have been born with proper behavior 
patterns. Actually, behavior patterns are acquired from 
things we have obse.ved and learned. Behavior patterns 

can be changed .f£ one wishes them changed. General behavior 
has many aspects far too numerous to list. However, .ome 
general behavior patterns important .n distribution aie: 


-- Common courtesies 

-~ Consideration of others, and their property 

~- Degree of sincerity--comp?iment frequently and honestly 

-- Tactfulness-~consideration of others and their feelings 

-- Cheerfulness--reflects confidence 

-- Willingness to assume more than your share 

-- Agreeableness--not demanding your way all the time 

-~ Avoiding faultfinding and discussion of others 

-- Generosity--not so much with ~oney but with your time, 
praise, thoughtfulness, kindness, smiles, undarstanding, 
empathy. appreciation, courtesy, work, ana «f*ort 

-- Crudities of speech 
(See transparency masters DE 63 TM17 and DE 63 TM18) 


Alleen R. Russon in Business Behavior (pp. 31 and 32) 
states some excellent principles underlying business 
behavior. 


Acceptable business and social customs 


a. 


It has been stated that manners are a part of one's character. 
Manners evolve from customs. 


One definition for custom is the usage or practice common to 
many or to a particular place or class. 


Certain usages or practices have developed within our business 
and social worlds. Persons who do not conform to these are 
considered ill-mannered., 


Some uvuages and practices which have evolved concern: 


-- Formality in the business setting 

-- Acceptable business ethics, behavior, and customs 

-~ Procedures concerning gifts and collections 

-- Principles regarding the degree of separation of business 
life from the social life 

-- Responsibility involving family life 

-- Customs concerning table etiquetce, expenses, and tipping 

-- Telephone use 


Maintaining harmony and morale 


a. 


The “U" in you will determine how well your associations with 
others are accepted. A person who continues to improve his 
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human relations skills should discover friendlier relationships 
with his fellow employees, as well as his superiors. 


b. Assuming a fair share of the workload, being friendly with all 
persons regardless of their positions, being cheerfui and 
maintaining a smile, and keeping a right frame of mind are some 


things which will assist a person in making necessary adjustments 
on his job. 


c. Things to be aware of include: 


-- Noa-acceptance of group standards. Self-control is often 
required to accept rules and regulations that have been 
established. A person should not allow himself to seethe 
over trivial things. 

-- Friction. Avoid feuds and cliques like you would a plague. 
Do not become involved in personal affairs and romances. 
Perform a fair share of the workload. Accept reprimands 
with thanks. 

-- Conflicts in personalities. Accept the individualities 
of your fellow employees and supervisors. Keep your balance 
and do not react to facades that may not represent the 
real situation. 

-- Difficulties of work. New employees usually are not expected 
to be perfect. Accept your errors and mistakes with grace. 
Avoid gossip, especially with a "tattletale." (See 
transparency master DE 63 TM19) 


Summary 


A constant awareness and a desire to succeed will greatly assist 

the new employee in adjusting to the working conditions he encounters. 
It may be well for the new employee to be somewhat impersonal and 
detached until he has become more familiar with the firm and his 
fellow employees. 


Suggested Teaching-Learning Activities 


a. Explain briefly differences that men and women may expect 
in business etiquette as compared to social etiquette. 


b. Teach proper forms of business greetings, introductions, and 
common business courtesies. 


-- Discuss several ways to begin a conversation with a new 
employee or a new acquaintance. 

-- Discuss ways to help one remember names. 

-- Have the students dramatize at least five types of 
introductions common to the business situations. 


c. Discuss how a business employee should handle situations 
involving profanity, slang, and obscenities. 


-- Have each student list ten "trite" expressions which he uses 
and for each write a proper substitute. 
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Discuss when not to use first names and ni: knames, and the 
dangers of a social club atmosphere in business. 


~~ Point out dangers of employees losing dignity at general 
holiday parties or special celebrations for co-workers. 

-- Biscuss good or bad points in forming friendships with 
co-workers and in having business romances, 


Distinguish between collactions for organizations and co- 
workers (the times and places of each); distinguish between 
receiving personal gifts from co-workers or employers, 

and those from customers or salesmen. 


Explain harm done by agitators and gossip and how irritability 
can be caused by fatigue, inequitable work distribution, salaries, 
and promotion, 


~~ Explain techniques for dealing with difficult co-workers, 
moodiness, and temperaments. 

~~ Discuss the necessity of working under pressure, meeting 
deadlines, building esprit de corps, and teamwork. 

~~ Have the students describe a human-relations problem 
which exists among those they know and tell what might be 
done to correct the situation. 

-- Have each student choose a person with whom he has a "strained* 
relationship and attempt to improve this relationship. 

-~ Have each student make a list of all the negative statements 
heard during a single day. Have the class discuss positive 
substitutes. 


Mention the necessity for everyone to maintain an acceptable 
business appearance--dusting, supplies, cleaning equipment. 


References for Student and Teacher 


Basic sources of information 


-- Business Behavior (3rd edition), pp. 31, 145-152, 159-170, 
267-282 

-- Fundamentals of Selling (8th edition}, pp. 147-162 

-~- How fo Improve Your Personality (3rd edition), pp. 98-118, 
123-162, 169-208 

-~ Retail Merchandising (6th edition), pp. 574-576 

-- Retailing Principles and Practices (4th edition), pp. 47-53 

-- Sales Horizons (2nd edition), pp. 56-81 

-- Salesmanship Fundamentals (3rd edition), pp. 66-81 


FOS 


-~ Store Salesmanship (6th edition}, pp. 143-154 


Supplementary sources of irformation 


-- "Instant Etiquette for Businessmen," Arco Publishing Cc., 
219 Park Avenue South, New York, N. Y. 10003, $.95 (paperback) 
~~ Art and Skill of Getting Along With People, Prentice-Hall, Inc. 
1961 
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~~ Etiquette in Business, Gregg Division, -.fcGraw-Hill Co., 1961, 
$6.50 

-- Etiquette by Emily Post, “Etiquette in Business," pp. 544-559, 
New edition, $2.00, Funk and Wagnalls Company, Publishers, 
New York, 1945 


-- Vogue's Book of Etiquette, "Men's Manners," pp. 25-32; and 
“Yomen's Manners," pp. 33-35, $3.50 


Instructional Materials 


a. Films 


~- "Improve Your Personality," University of Kentucky, 1 reel, 
10 min, $1.50, for boys and girls. Defines personality and 
illustrates several ways in which it can be improved. Shows 
boys and girls of high school age, in typical situations, 
with friends, strangers, and “smail fry." Stresses 
concentration on the other person as one effective means of 
improving your personality. 


| fis 

|. a b. Booklets and leaflets for the students 
|: ime 

| 


. ae -- "Table Manners," Ladies Home Journal, P.O. Box 1155, 
| ope Weston, Connecticut 06386, 25¢ 
ae ~~ "Office Etiquette," Ladies Home Journal, 25¢ 
wae ~~ Available from Science Research Associates, Inc. for $.65 each: 
3 "Exploring Your Personality" (5-594) 
. "Making and Keeping Friends” (5-565) 
© "How to Solve Your Problems” (5-561) 
E34 "Understanding Yourseif" (5-152) 
. “Growing Up Socially" (5-510) 
"Where Are Your Manners” (5-567) 


To understand the importance of practicing good ethics on the _ job 


Long-term job success, harmony, and good morals in any firm depend 

on all employees following the basic principles of good moral 
philosophy. Employees have as much responsibility as the owners 

of a firm to ensure that the money invested earns a profit. The 
ultimate goals of all should be to safeguard the success of the firm. 
Employees and employers should develop appreciation for the other's 
irterests and problems. This appreciation must also be expanded 

io the firm's customers. The customer goodwill and satisfaction 
created will be the determining factor whether employment opportunities 
will continue to exist. Thus each employee must develop a set of moral 
principles and values which will fit harmoniously with the goals 

and objectives of the firm. 


Good ethics in distributive businesses 
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a. Man, possessing knowledge, skills, and characteristics 
required for the operation of a firm, is also a religious, 
social, political, economic, and psychotogical creature. 
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thus mar is not a machine. He is a human ad cannot eliminate 
other phases of his life from his employment situation. 
Distribution, being peopie-orienced, mist involve itself£ with 
this qualitative, changing, ana abstract human factor. There 
in ea wmucual concern between employers and empicyees 

fox the welfere of the other. 


T= mutual concern is to exist, ese: 

good work habits. Some work habits that shouid be developed 
involve time, neatness, eff y,; integrity, judgment, loyalty, 
morality, honesty, responsiblity, dependability, trustworthiness, 
and adequate consideration for the rights of others, Many 
persons need to learn the dignity of a good day's work. Some 
things which affect good work habits are: 


emplovee must develop 


-- Absenteeism 

-- Punctuality 

-- Stalling or loafing on the job 

-- Using company time for personal matters 

-- Borrowing company equipment, supplies, or money 
(See transparency master DE 63 TM20) 


In addition to being loyal to one's employer, an employee 

must also be loyal to his fellow-employees. An employee 

should assume his fair share of the workload. He should 

not irritate his co-workers with negative habits. An 

employee should not blame or criticize his co-workers for 
mistakes or faults. Respect for the private lives of others 
should be observed at all times. Regardless of one's position, 
abilities, and knowledge, an employer should follow established 
procedures and respect the Lines of authority. Employees should 
develop suitable beliefs concerning: 


-~ Loyalty to employers 

-- Loyalty to co-workers 

-- Actions to be undertaken where conflicting loyalty situations 
arise (working for several supervisors and decisions regard- 
ing resignations) 


Teamwork is very important in the distributive world. When a 


person is not available to perform his share of the workload, 
other employees must assume responsibility for performing the 


> 


functions required to service customers. Some workers, even 
though present, exert negative influences on their fellow- 
workers. Jealous, resentful, or tricky persons who are not 


ashamed of taking advantage of others can do tremendous damage 


to the future of any business. New employees, just beginning 

@ career in distributive businesses, must remember that it is 
their responsibility to get into step with the basic principles 
of good moral philosophy which are necessary for a firm to be 
successful. 
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Suggested Teaching-Learning Activities 


2. 


Teach the economic principles of employment: (1) The company 

has invested time and money in equipment, goods and in training 
employees to give service in return for a fair profit. (2) The 
employee has also invested his time and money in the company, 


Use the moral precept that stealing time is similar to stealing 
money--a form of dishonesty or “biting the hand that feeds." 


Contrast absences for sickness versus those for personal 
matters. 


Show the unfairness of tardiness; unnecessarily prolonged 
lunch hours, coffee breaks, and time in restrooms; stalling 
or loafing. 


Teach the unfairness of using company time for such personal 
matters as telephone calls, visitors, and personal work; and 


of using company supplies, equipment, or money for personal 
matters. 


Point out wisdom of keeping information confidential, adhering 
to firm policies, and established lines of authority. 


Show that loyalty includes avoiding outside activities which 
interferes with work; that it also includes obligation to work 
to capacity, with regard to quality and quantity of work. 


Point out that loyalty to co-workers demands avoiding gossip 
and "“under-cutting." 


Point out that giving adequate notice to employer, training 
replacement, and speaking well of previous employer when 
leaving a job are considered ethical in the business world. 


Questions for student discussion: 


-- Could you be loyal to an employer whose business practices 
you have learned are dishonest? 

-- Give some examples of how you can show loyalty on the job. 

-- What are some means of saving supplies and equipment? 


Class discussion of case studies involving punctuality and 
use of company supplies. See "Case Studies” at end of unit. 


References 


Basic sources of information 


-~- Business Behavior (3rd edition), pp. 117-118, 145-152, 
161-170 
-- Fundamentals of Selling (8th edition), pp. 151-152, 157, 516 


~- How To Improve Your Personality (3rd edition), 127-128, 
180-196, 200-201 
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-- Retailing Principles and Practices (4th edition), pp. 73-77, 
79+82 

-- Sales Horizons (2nd edition), pp. 210-211 

-- Salesmanship Fundamentals (3rd edition), pp. 75, 80, 82 

-- Store Salesmanship (6th edition), pp. 151-153, 343-345, 351 


| Be -- Retail Merchandising (6th edition), pp. 596-599 


Instructional Materials 


ce SAU ee Tema AR ne CEE EATS rth ta ear ct OAD 


a. Booklets and leaflets for students 


| "How to be a Super Secretary," Remington Rand, free, for girls 

| he -- "The Girl With the Halo,” Underwood Corporation, free, for girls 
Pg -- "A Fair Day's Work for a Fair Day's Wage," (The personality 

| and attitudes necessary to a good day's work), by Peggy Norton 
Rollason, March, 1965, 2 pages, $.15 (Order from Reprint 


Department, Today's Secretary, 330 West 42 Street, New York, 
N. Y. 10036) 


a RA HE a PSI SOR MAE BE eee 


about the meanings and the values of these traits and attitudes. 
These conflicting ideas are the result of many factors. Some of 
these factors are environmental influences (home and community in 
which ene is raised, schools one has attended, etc.)}, level of My 
education, religious background, association influences, and the 
like. There is no definite agreement about the depth and scope 
any given trait or attitude should encompass. Each person must 
arrive at his own understandings of the meaning and value of these 
traits and attitudes. (See transparency master DE 63 TM21.) Yet, 
a person's understandings and values must conform to those of the 
majority of our society or one will be looked upon as being a non- 
conformist. One should determine acceptable meanings for the 
terms used to designate characteristics. One should then compare 
his own understandings and values with those considered acceptable 
by society. From such evaluations, one should determine the place 
of these characteristics in his own life. Some of the many 


characteristics which have tremendous influence on a person's life 
are: 


Er 

= -- "Ethics for Everyday Living" (5-1175), Science Research 

_ Associates, Inc., $.65 3 

fs, -- "What Is Honesty?" (5-593), Science Research Associates, Inc., i 

$.65 

| b. Films ; 
§ 

| -- "Personal Qualities for Job Success," Coronet Films and i 
| University of Kentucky, 1 reel, 11 min., $2.50 F 
-- "How to Keep a Job," Coronet Films, Coronet Building, i 

Chicago 1, Illinois, 11 min., $2.50 : 

5. To develop work habits and attitudes that make work and relations with i 

others easier i 

j 

A combination of many personal traits and attitudes is required to ' 

obtain success in life. Different persons have conflicting ideas | 
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- a. Characteristics which make work easier and involve the best 
method for accomplishing a job 


=, accuracy following directions memory 

adaptability foresight organization 
alertness good habits patience 

fs awareness honesty persistence 
common sense aumor pride in work 
dependability industriousness punctuality 
discretion ingenuity resourcefulness 
efficiency intelligence responsibility 
emotional stability interest thoroughness 
endurance judgment versatility 


(See transparency master DE 63 TM22) 


b. Characteristics which make relations with others easier 


acceptance friendliness sincerity 
appreciation generosity sympathy 
cheerfulness loyalty tact 
consideration manners thoughtfulness 
cooperation poise tolerance 
courtesy recognition understanding 
criticism respect unselfishness 
empathy refinenent voice tone 
willingness 


(See transparency master DE 63 TM23) 


c. Characteristics which make job advancement easier 


ambition public-relations ability 
competitive spirit public-speaking ability 
imagination reputation 

initiative self-improvement 
inventiveness 


(See transparency master DE 63 TM24) 
Summary 


Traits and attitudes are not easy to explain or understand. Some 
traits and attitudes are more positive than others. Some may 
even be negative. The way we think of traits and attitudes is 
important. However, our beliefs can be changed. If we possess 


a. traits and attitudes that do not measure up to acceptable 


patterns, we should re-examine our beliefs to determine whether 

we should change. If we are unwilling to change, we should be 
willing to take the consequences that may result from these beliefs 
and attitudes. 


Suggested Teaching-Learning Activities 


a. Illustrate or define the above terms or have pupils look 
up their meanings. 


a 
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Give an illustration of how each term fits into the business 
picture--its effect on working relations with others or 
advancement on the job. 


Dramatize various conversations illustrating a lack of tact 
and failure in other traits. Suggest ways of improvement. 


Have each student tactfully refuse an invitation to lunch with 
his employer when this is against his better judgment. 


Have each student talk with an experienced worker in his 
field of job interest and list the qualities and the personal 
traits that would be helpful for the job. 


Invite a local businessman to discuss the importance of 
personality development and to tell what business is looking 
for in people. 


Ask a former student to discuss personality traits that are 
necessary for his position. 


Have each student prepare for class discussion a list of the 
personality traits and behavior patterns for a job in which 
he is interested. 


Have each student choose his weakest personality trait and for 
one week make a daily attempt to improve it. These efforts 
may be described in diary form as a written assignment. 


Questions for discussion: 


-- What attitude should a beginning worker take when his 
work is criticized? 

-- What does teamwork mean in business? 

-- Does attitude count before you go to work? In school? 
At home? 

~- Can a student whose attitude in school is uncooperative 
suddenly change after he goes to work? 

-- What are some things you should do in the morning before 
your regular duties? 

-- If quitting time comes and you have not finished a job 
which will take 10 to 20 minutes longer, do you put it 
off or do you finish it before leaving, 


Have each student meet, through his own efforts, five men 
and five women during a week and report to the class. 


Discuss programs of self-improvement available to business- 
men such as Dale Carnegie courses, Toastmasters’ Club, etc. 


Cause the student to become familiar with written materials 
that outline work responsibilities and procedures. 
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References for Student and Teacher 
a. Basic sources of information: 


-- Business Behavior (3rd edition), pp. 5-8, 19, 37, 117-118, 
142, 145-154, 164-170, 194-199, 228-230, 255-259, 279-280 
-- Fundamentals Fundamentals of Selling (8th edition), pp. 15, 241, 538 


-- How To Improve Your Personality (3rd edition), pp. 189-196 
-~ Retail Merchandising (6th edition), pp. 575, 596-600 


-- Retailing Principles Principles and Practices (4th edition), pp. 238-239, 
243 


-- Sales Horizons (2nd edition), pp. 379-391 


-- Salesmanship F Fundamentals (3rd edition), pp. 66-82, 216, 232, 
288, 444 


-- Store Salesmanship (6th edition), pp. 151-154 


b. Supplementary sources of information 


-- "How to Win Friends and Influence People," Pocket Books, Inc., 
630 Fifth Avenue, New York, N. Y. 25¢ 


Instructional Materials 
a. Case studies (attached at end of this unit) 


: b. Posters 


-- "Personality, UGH!" (Lemon Lizzie - Smile!--Gossipy Gussie, 
Keep Confidential Information Confidential--Messy Mary-- 
Borrowing Bob, Draw Your Own Supplies--Noisy Nellie--Bossy Bess) 
$1 for set of 6, Poster Visual Aids, Dept. B-3, 58 Union 
Street, Milford, New Hampshire 


c¢. Films 
- "Mr. Finley‘s Feelings," Association Films, 10 min., color. 


Deals with the problem of mental stresses in daily living 
and discusses ways of understanding and handling tensions 
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d. Pamphlets and leaflets for students (From Science Research 
Associates, Inc. at $.65 each) 


-~ "Guide to Good Leadership" (5-562 
-- "Getting Along with Others" (5-158) 


-- "Your Personality and Your Job" (5-1178) 
-- "How to Increase Your Self-Confidence" (5-833) 
Simulated and Continued Practice Activities 


a. Have students attend class in business attire at least once a 
month. 


b. Have a standard system regarding absences and makeup work. Place 
upon the student the responsibility for reporting reasons for 


absences and for making arrangements for makeup work. Each 
student could £111 out “an absence from work form,” for example, 
as standard procedure. 
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c. Have each student keep a personal development notebook to be 
evaluated monthly. 


Title: My Outline for Self-Improvement 


Contents 


1. Personal Appearance and Behavior Appropriate in the Business 


Worl d* 

a. Grooming and dress 

b. Health habits 

c. Etiquette 

d. Ethics 

e. Work habits and attitudes 


2. My Program for Self-Improvement*~ 


Evaluate yourself in each of the following areas. State phases 
which you need to improve and develop the plan you intend 
to follow. 


a. Personal appearance 

b. Wardrobe for school and work 
c. Health habits 

d. Etiquette and ethics 

e. Work habits and attitudes 


3. Monthly Evaluation: What I Have Done Toward Sel £-Improvekent 
This Month.*** 


This should be a short description of the accomplishments the 
student has made in the program he has outlined. The teacher 
may ask that a standard rating sheet be prepared for evaluating 
all areas of personal development to accompany the student's 
special emphasis report. 


2 * A short composition summarizing learnings way be written at the 
i end of the unit and used as a part of the unit evaluation. 


*k May be outlined daily 2s each learning is secured. Leave space 
at end of each section for teacher comments. 


*kk =©6Submitted the last day of each month without reminder by the 
teacher. Leave space at end of each sectioa for teacher comments. 
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d. A smile and a friendly "Good morning” or "Good afternoon" should 
be a daily greeting between students and teacher. 


e. Assignements in other units of study should require accuracy, 
following directions, use of common sense, teamwork, and 
imagination. Good work habits should be practiced in all phases 
of the classroom work. 


£. Have students make a habit of writing instructions which are 
given or are to be given orally. 


Evaluating the Unit 


a. The student's self-rating by rating sheets and his program for 
self-improvement as outlined in his personal development 
notebook may be used daily and at the end of the unit to summarize 
his work. 


b. Tests or ratings in the following areas may be used: 
-- Personality traits 
-- Emotional traits 
-- Grooming 
-~ Business and social customs 
-~ Mealth 


ec. An objective test on basic understandings should be given. 


d. Subjective evaluation by students and teacher of changes in 
behavior. 


e. The Instructional Materials Laboratory, Division of Vocational 
Education, College of Education, University of Kentucky would 
appreciate suggestions by teachers for improving the unit. 


REFERENCES 
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Retailing Principles and Practices (4th edition), Richert, Meyer, and 
Haines; (Gregg Divisica, McGraw-Hill Book Co., New York -- 1962), 
504 pp. 


Sales Horizons (2nd edition), Haas and Perry; (Prentice Hall, Inc., 
Englewood Cliffs, N. J. -- 1963), 404 pp. 


Salesmanship Fundamentals (3rd edition), Ernest and DaVale; (Gregg 
Division, McGraw-Hill Book .-mpany, New York -- 1965), 470 pp. 
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Western Publishing Co., Cincinnati, Ohio -- 1960) 
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CASE SIUDIES 


1. 


Judy, who had finished high school in June, was working for an adver- 
tising company. As she kept late hours at night, it was difficult for her 
to arrive at work on time. Even when she was punctual, she would take 
several minutes to freshen up before going to her desk. 


She had been told by her older brother who owne? a business that it 
was important to report at the proper time to begin work since tardiness 
is frowned upon by most supervisors. She would always reply, "Mr. Jones 
never says anything when I come in late." 


Before long Mr. Jones called her in his office to reprimand her for 
being late. He said that he wanted her to be at her desk promptly at 
9 a.m. and that she would have to be dismissed if she continued being late. 


1. Should Judy have offered an alibi for being tardy? 

2. Should she offer to make up the time she has lost? 

3. What precautions might Judy make to assure being on time in 
the future? 

4. How important it is to be on time anyway? 


Die 


Mary Jane and Sue Ellen are co-workers in the credit office of the 
ABC Company. On numerous occasions when Mary Jane had needed stamps for 
her personal correspondence, she has taken them from the roll of stamps 
in the petty cash box. Several times lately Mr. Henry, the credit manager, 
needed stamps and became suspicious because the supply was noticeably low. 
He knew these two girls were the only persons who had access to the box. 
He called these young women to his office and pointed out it is against 
‘he rules to use office stamps for personal use. He also warned them that 
if this practice continued, he would find it necessary to dismiss them. 


Mary Jane continues to use the stamps since she does not care to be 
dismissed. She feels that a dismissal will not affect her career because 
she plans to move from the community in a few weeks. 


Sue Ellen is alarmed because she needs to work and is interested in 
achieving success on her first job. 


1. If you were Sue Ellen, would you say anything to Mr. Henry when 
you and Mary Jane were called to the office? If so, what wou?d 
you say? If not, why? 

2. If your answer is "no," would you say anything to Mr. Henry later? 

3. Would you discuss the matter with Mary Jane in an attempt to 
influence ner to stop the practice? If your answer is "yes," 
what argument or arguments would you use? 


Written by Miss Margaret Moberly of Eastern Kentucky State University and 
Mrs. Maxine Shanks of Broward County, Florida Community College. 
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- PERSONAL DEVELOPMENT AND WORK HABITS — 


introduction 


The Need for Training 


That boys need training in personai development is pcinted out by young 
men in business, employers, and teacher. Young men desiring promotion 
| hia often lack the urge for more “polish.” Surveys of executive opinion report 
— that employers want sociably acceptable pecple. Employers find that a 
| — student is not of much use in the business world if ke has A's and B's but 
is "uncouth in manners, vuigar in spesch and actions, pitiful in choice of 
colors and style for his cicthes, and appalling in his ignorance of fine 
arts and of world events." 


Difficulties Encountered 


The material man and the social man are difficuit to match. Almost any 
young man who resents the effort necessary for self-improvement may point 
to people who have succeeded in business in spite of personality. Since 
this is a minority cccurrence, any young man with this attitude should 
review successful businessmen in his community to discover the real truth 
of the matter. 


Skili in handling people and executive ability do not come through 
reading books but through daily practice in dealing with janitors, sales 
clerks, teachers, fellow employees, friends, and members of the family. 
Role playing and case studies can be used to simulate employer-employee and 
employee-employee interaction so that necessary experience can be cbhtained. 


Grooming and Dress 
Many young men miss their opportunities because of the following: L 


| — a, Improper wardrobe 

| b, Poor grooming (nicotine-stained hands, dirty nails, grimy 
; collar, spotted tie) 

c;,; Offensive odors--body and orai 

d, Unshined shoes 

e, Run down heels 

f. Untidy socks 

| g. Extreme hair styles, greasy hair dressing, or the need of a 

am haircut 

h, "Five o’clock shadow” 

i- Dandruff flakes on shoulders 

j. Unpressed pants 
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Clothing Selection 


Siits, shirts, socks, ties, coats, handkerchiefs, shoes, ana hats fer 
men are weil standardized. Masculine cclors are subducd, bur a touch of 
color in a tie. shirt, or handkerchief can be quire effective. Ie accom- 
plish that "young executive look,’ and lift his personality as well, a 
young man needs only te make che proper choice of clothes. He should ain 
for harmony of ensemble. His cie, kat, shirt, and suit should have a color 
relation to ore another. Sright. gaudy colezs are nan acceprablie for busi- 
mess wear, The pamphier “What Every Woman Should Know About Men's Fashions,” 
and the charc “Appearance Councs"” from Ine Van Heusen Company (attached as 
part of this unit} sheuld be helpful. The color chart suggested by Curlee 
Clethes should prove a heipful guide in matching colors: 


Choosing Suits. The choice of suit material depends upon the season, 
The fabric should be fade-preof; and the finish should give style, yet be 
suck that cleaning and pressing will not be a problem. Q.e-hundred percent 
wooi is best for holding crease and for good wearing quaiities. Darker 
Suits are easier to combine with shirts and ties and may be used for evening 
dress when combined with white shirt, dark tie, black hose, and black shoes. 
A swit with a marked nattern is difficuit te combine with a figured shirt. 
White shirts car usually be worn only one day to work. To be avoided are 
mix-match combinations with trousers and coats of aifferent material and the 
high-cut trousers that seem to belt under the armpits. 


Men who are underweight should wear iighter colors and loose-fitting 
jackets, Those whe are overweight should favor dark, solid colors and 
stress vertical stripes, They sheuld avoid suits of plaid or wide-striped 
material, lLarge-framed men shouid wear rough, heavy materials. Small- 
framed men shouid echccse closely woven, smooth fabrics. Unbroken lines 
are best for those wic are short. 


Choosing Shirts. White shirts are aiways acceptable in business. How- 
ever, styles in shirt colors vary; and soft pastels and patterned shirts 
are acceptabie in some situations. Cotton material serves best for busi- 
ness hours and is the best bet for sending to the laundry. Collar styles, 
frequently caken for granted, are an important consideration. The ilius- 
tration below will heip in making a suitable choice.2 


Choosing Ties. The tie should harmonize with the shirt and suit. 
Solid-color, knit ties or reps, challis, and foulards in neat stripes, 
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small prints, or solid colors are always fashionable, Caution should be 
Observed in attempting to match figured ties and patterned shirts. 


Both shirts and ties should emphasize each man's good points in coloring, 
4. pallid complexion requires shirts and ties that give color to the face, 


wnile a florid-colored complexion requires shirts and ties that subdue the 
ots face coloring. 


Choosing Shoes. Shoes should be selected for comfort and wearing 
qualities. Leather plain toe, wing tip, or moccasin-stitched, lace types 
are best for business. Loafers and sport shoes are unacceptable. 


Choosing Socks, These should harmonize with tie and suit. White 
should not be worn for business. 


Choosing Hats. Hats are not as important as they once were. Young men 
in business, however, are better dressed when they wear appropriate head 
gear. The hat chosen should be the sort that a gentleman wouid wear and 
should be becoming to the shape of face. 


Black is recommended for heavy duty. Brown and gray are also appro- 
priate. 


Choosing Coats, The black Chesterfield (single or double breasted) is 
id a good choice, and it can be worn no matter how formal the occasion. Gther 
4 coats of simple lines and unobtrusive patterns, such as a black-and-gray 
herringbone coat, are also in good taste. Wearing a dingy, light-colored 


trench coat or rain coat in good and bad weather gives a business employee 
a slovenly look. 
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Choosing Gloves. Gray, black, or natural pigskin is appropriate for 
almost any business costume. 


Generai Guidelines 


The entire wardrobe should be selected according to working conditions. 
The lead of the company's executives may be foilowed. Archer suggests the 
foliowing iist of guiding questions for making wise purchases: 


a, is it something I really need, or just a novelty that has 
caught my eye? 

b. Does this style suit me? 

c, Does it fit? 
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d. Is the fabric of good quality and easily cared for? 
e. Is it well made? 

£. Is it comfortable? 

g. Does the color look well on me? 

h. Will it combine with other clothing I already own? 
i. Does the price represent a "good buy"? 

j- Can TI afford it? 


Some things to avoid are; 


a. The sweater-sport shoes combination on the job 
b. Fads in the color and cut of clothing 

c. Extremes in the selection of shoes 

d. Loud sport~-shirts and extreme clothing designs 


Clothing Care 


To look completely well dressed, everything worn should be clean and 
pressed. Clean gloves, a well-brushed hat, and a tie without spots are 
important details of the over-all, good-looking picture, Socks and hand- 


kerchiefs should be kept laundered, and underclothing should be changed 
each day. 


Suits should be brushed and hung up after each wearing. All the 

pockets should be emptied, and the coat should be buttoned. If care is 
taken in hanging the trousers properly, the wrinkles will “hang out," the 
vertical crease will remain sharp, and the horizontal crease (usually caused 
by throwing the trousers carelessly over a thin wire hanger) will not form. 
All stains and spots shculd be removed before pressing. 


A clean shirt should be worn each day, Frayed and soiled ends on 
collars and cuffs should be avoided. Nothing spoils the effect of a well 
pressed suit like a soiled shirt and faded, rolled down socks. Ties should 
be kept clean and free from wrinkles, They should be discarded when they 
become unsightly. 


Since the shape of a hat gives it its style, it should be kept well 
blocked; and care should be taken to preserve its shape. For this reason, 
men should be careful to remove soft felt hats by lifting them from the top, 


A weekly wardrobe inspection should be made for minor repair jobs-- 
loose buttons, torn pockets, frayed cuffs, open seams or hems, Clothes 


should be pressed frequently. A man should learn to sew on buttons if there 
is no one to do it for him. 


Wearing with Pride 


should keep his collar buttoned and his tie in place. He should wear his 
suit coat at work, 
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Jewelry is out of place on a man. Buttons and service club pins may 
be effective. A wrist watch and a tie clasp are businesslike. 


Health, Cleanliness and Personal Appearance 


Health 


Practicing good health habits is important to job success. The young 
man who feels well finds it easier to get along with his co-workers and to 
keep his work up to par. Because of the sedentary nature of distributive 
work, he will find that he needs to eat less fat, bread, potatoes, and 
rich desserts than those who perform heavy physical labor. He wiil also 
find himself in a better "frame of mind” for work if some of his recre- 
ational activities are of a physically active nature. 


Cleanliness 
- 

A bath and the use of deodorant daily are a must. Sometimes, however, 
the problem may not be body cleanliness but the habit of wearing a shirt 
more than one day. Nails should be manicured at least once a week. Hands 
should be washed after using aftershave to prevent its being left on the 
hands of persons greeted during the day. The handkerchief and pocket comb 
carried should be clean. 


Personal Appearance 


Young men will find it wise to select a conservative hair style. A 
short, fairly close masculine haircut will give a smart, businesslike 
appearance. It should be trimmed regularly so that the neck will not get 
shaggy and an appearance of neatness will be given. Regular shampocing is 
an order. An effort should be made to select the hair style best suited 
to individual traits. For example, a crew cut is suitable for a boy whose 
hair is of coarse texture; for a round-shaped head, the hair should be of 
medium length at sides and top; fine-textured hair should be worn in a 
Ppompadour, relatively short, To be avoided are sideburns and extreme crew 
cuts. 


To maintain an air of efficiency, a young men should avoid eating, 
chewing gum, or smoking on the job. He should not comb his hair or take 
care of other personal grooming functions in public, 

He should shave at least once daily; twice, if going out in the evening. 
Some men keep an electric shaver in the office for just such occasions. 


Checklist for Good Grooming 


Bell provides the following checklist for men in her book Business 
Behavior .9 
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A man is well groomed when: 


His body and teeth are clean and free from odors, He uses 
mouth wash and deodorants. 
| His skin is clear, not oily, and he is freshly shaven. 
His hands have a cared-for look. His fingers are free of 
nicotine stain; the nails are clean and unchewed. 
His hair is neatly trimmed, clean, and combed, not oily 
and sticky. 
His underwear is clean. 
His shoes are shined, and the heels are not run down. 
His socks are clean and not allowed to wrinkle around his 
ankles, 
His shirt is fresh daily and worn inside his trousers. 
His suit is pressed; the trousers are well creased. 
- No spots stain his clothing. 
4 His tie harmonizes with his shirt and suit. 
: His clothing fits the occasion and is odorless. 
He wears a cvuat, 
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Etiquette® 


The idea is to give a good impression for the company. 


Making Introductions 


a. Say Mr. Joseph, Mr. Manning; Mr. Joseph, this is Mr. Manning; 


| = 1. Introducing one man to another. 
are 
Mr. Joseph, this is my assistant, Mr. Manning (or John 


Manning). 
b, Avoid "Meet" Mr. Manning; "Shake hands with" Mr. : 
EP a or "I want to make you acquainted with Pa 


4 2. Introducing an employee (man or woman) to a superior. 
a. Give the superior'’s name first. 
3. Introducing a new employee to co-workers. 
a. Give first name and last name or personal title and last 


name . 
b, Avoid first names. 


we Acknow? *dging Introductions 
1. The right response is “How do you do,” 


2. Always stand when introduced. 


<feee.  Po 


a FOR STUDENT USE 
ee -7- DE 63 (3/67) 


3. Always shake hands with a man. Shake hands with a woman only if 
she offers her hand first. Make the handshake brief but firm. 
Don't pump the arm up and down, 


Receiving a Caller 


a. Do not keep him waiting whether he has an appointment or not. 


b. Do not keep him standing or let him sit while you talk at length 
on the telephone, carry on a trivial conversation with your co- 
workers, doodle absent-mindedly, or shuffle through papers. 


c. Do see him as promptly as possible if he has an appointment. 


— d. Do have the receptionist or secretary advise him when delay is 
unavoidable. Say, “I'm sorry to have kept you waiting," when 
you do see hin. 


e. Do stand when he enters your office. It is customary to shake 
> hands. You offer your hand first. Ask him to be seated, and 
| bad give him complete attention. 


£. Do end the interview courteously if he stays too long. Stand 


when he leaves. Shaking hands at parting is optional, but 
customary. 


Keeping an Appointment 


a. It's wrong to arrive late. That means you have to start with an 


-- Be on time or a few minutes early. 
: ¥@ ~- Have your briefcase in good order. 
FO -- Take off your hat as you approach the receptionist, identify 
| 


; apology. 
b. Do not: 
oy -- Joke with the receptionist or engage her in unnecessary 
—— conversation, 
: ~- Pace the floor, tap the table, chew gum, or whistle while you 
wait. 
-- Remain seated if a secretary or the man you are calling on 
appears. 
ec. Do: 


yourself, tell her whom you want to see. Thank her, and 
follow her instructions, 
-- Keep your hat off while waiting; remove your overcoat, hang 
it on a rack or fold and place on your lap or a chair. 
Smoking is optional, only if an ash tray is available. 
-~- Stand if a secretary or the person whom you are waiting to 
“4 see approaches, 


| 
: 
| 
i 
| 


FOR STUDENT USE 
- 8 - DE 63 (3/67) 


When you go into his office, introduce yourself and wait for hia 
to shake hands. Stand until he teils you to sit, and smoke only 
if he suggests it. Be alert to signs that he wishes to end the 
interview. 


Thank the receptionist on your way out. 


Going to Lunch 


a. 


When you give the invitation 


-- The right way is to set the date, place, and time by suggesting 
possible days, possible places, and possible times, Let your 
guest make the choice. 

~- Extend the invitation by: "How about having lunch with me?" 
"Could you have lunch with me next week?" It's wrong to say: 
"Let's have lunch together." This suggests that each person 
pay his own check. 

~~ Make a reservation, if necessary. It's not proper to take a 
guest to a restaurant where you'll have to stand in line. If 
he is late, don't go to the table without him. 


When ycu take care of the check 


-~ Do not interrupt a conversation to study the amount audibly, 
check or comment on it, or refer to your expense account. 

-- Never permit a guest to pay all or any part of the check. 

-- Don't leave the tip in nickels and dimes -- never include 
pennies, Leave the tip in quarters and up, or add it to the 
bill, 

~- Glance at the check as castially and briefly as possible. 

~~ Have money or ..redit card handy. 


When you are the guest 


~- After you accept an invitation, choose a day your host 
suggests, if possible. Be specific as to time; arrive 
promptly. 

-- Ignore the check. 

-- Watch for signs your host has te get back to the office. Make 
the first move to leave. 

-- Don't feei obligatea to invite your host ro a return luncheon. 
This is not necessary or expected. 
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6. Lileth MacKnight, “Manners for Managers," Supervisory Management XIX 
(August, 1966), pp. 13-17 


REFERENCES 


Nardelle, Walter. "A Finishing Course for Men?" The Journal of Business 
Education, XXXII (January, 1957), pp. 169-170 


Bell, Mary L., and Abrams, Ray. Business Behavior, Cincinnati: South- 
Western Publishing Co. -- 1956 


Hepner, Harry W. Psychology Applied to Life and Work, 3rd edition, 
Englewood Cliffs, N. J.: Prentice-Hall -- 1965 


Russon, Allien R. Business Behavior, Cincinnati: South-Western Publishing 
Co. -- 1964 


Kirk, Crawford, and Quay. General Clerical Procedures, 3rd edition, 
Englewood Cliffs, N. J.: Prentice-Hall -- 1959 


Archer, Fred C. General Office Practice, New York: Gregg Publishing Co. -- 
1963 


Agnew, Peter L., and Mechan, James R. Clerical Office Practice, 3rd 
edition, Cincinnati: South-Western Publishing Co, -- 1961 


"Getting Ahead in Retail Selling.” Dayton, Ohio: The National Cash 
Register Company 


MacKnight, Lileth. "Manners for Managers," Supervisory Management, XIX 
(August, 1966), pp. 13-17 . 


FOR STUDENT USE 
- 10 - DE 63 (3/67) 


SIJPPLEMENTARY MATERTALS* 
Pamphlet -- "What Every Woman Should Know About Men's Fashion" 


Chart -- "Appearance Counts" 


*Attached as part of this Unit. 
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WHAT GOES WITH WHAT 
The Curlee Correct Dress Chart* 


Grey 


Green & grey 


Blue 
Dark grey 
Blue 


Shoes 


Black 
Brown 
Black 
Brown 


Blue black 
Black 
Black 
Black 


Bluish grey 
Brown 

Grey 

Soft green 


Blue black 
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Grey 
Jacket 


Black 
Brown 
Olive 
Blue 

Green 


Brown or black 
Black 
Black 


Black or grey 

Brown or grey 

Brown 

Black, blue, or grey 
Green or blue 
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Brown 
Jacket 


Blue 
Jacket 


Shirt Tie Handkerchief 
Blue Blue & grey Blue border 
Yellow Yellow & grey Yellow 
Grey Grey & red Red & grey bdr, 
Green Green & grey Green border 
Light blue Blue & grey Blue border 
Grey Grey & red Grey & red 
Yellow Yellow & blue Yellow & blue 
Green Blue & green Blue & green 
Tan Brown & blue Tan 
Green Green & brown Green 
Yellow Yellow & brown Yellow 
Melon Melon & brown Melon 
Sport Shirt 
(Checked, 
Slacks Sweater Striped, Plaid) 
Oxford grey Red Black & red 
Brown Brown Brown & grey 
Olive Olive Olive & brown 
Blue Blue Grey & blue 
Grey Grey Blue & green 
Blue Blue Tan & blue 
Olive Olive Olive & tan 
Green Greeti Red & green 
Tan ‘Van Brown & red 
Grey ' Grey Grey & red 
Brown Brown Blue & brown 
Light grey 


Red Blue & red 
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Brown 
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Blue 
Browrt 
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“Prepared by 0, &, Schoeffler, Vashion Dlrector of Esquire Magazine 
The ability to combine colors effectively is the mark of the well-dressed gentleman, 


Use this chart as a guide in coordinating yo's dress and sports wardrobes, 
__Important Facts About Your New Curlee CJothes, Curlee Clothing Company, St. Louis 1, Missouri, 
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Dark brown 
Brown 
Brown 
Brown 


Blue black 
Brown 
Black 


Tan or blue 

Olive or tan 

Green or brown 

Tan, brown, or black 


Grey 
Brown or dark blue 
Blue or grey 
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"Personality is the totality of 
qualities and characteristics of a 


given person, ordinarily attributed 
to original nature, expressing them- 
selves in modes of carriage, language, 
manners, clothes, ways of speaking, 
interest, attitudes, and other 
reactions to the social milieu," 


(as defined by Constantine Panuazio in Student's Dictionary of 
Sociological Terms) 
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To change one's personality, one 
must adapt himself to the acceptable 
modes of the society in which one 
lives. 
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"Adaptability is the habit of 
4 finding and using opportunities in 
the environment and following not 
i the line of least resistance but 

: those of greatest opportunity." 
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Selection of Clothing Items 


When choosing clothing items, care- 
fully consider: 


-- Appropriateness of dress, jewelry, 
footwear 

-- Distracting influence of dress 

-- Acceptable dress customs for 
employment and working conditions 

-- Qvercoming physical characteristics 
through dress 
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Cleanliness a2 


-- Attractive busi 
on the 


Become Aware of 
-~ Well-kept 


Good Habits Fer 
~~ Good posture 


-- Distract 
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ra DO YOU SEE YCURSELF AS 
OTHERS SEE YOU? 


q Really look 

at yourself, 
and not through 
a false mirror 
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DO YOU SEE YOURSELF AS 
OTHERS SEE YOU? 


Really look 

at yourself, 
and not through 
a false mirror 
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CLEANLINESS IS A VIRTUE. 


DE 63 TM1O 


Thiecew, INST. MATL, LAS. OK. 


take: glial! 


A 


Hl 


ee 


ea eS ae re et AR tap pc saith od hi natn Oa, 


= 
<t 
es) 
5 
oO 
wah 
= 
a 
= 
fe 
<t 
= 
oO 
po 


DE 63 TMil 


TUbarTiegou, INST MATL, LAB., Us IK. 


x ral | ne ee ce, i ee ann a 
ee _ 
ry 
' 


& : wee + : - a . : - -e ae . . . 
é aan Pra ¢ “ ae ahd ek ceurte we al So mtg ot tet oe phate Ft oun ae eo Fhe 4 wha at Meni SA Pt Pan fp veel yn Pere eet ieee Wh giadn ine aarti . 
H sel fue ath Ha ese eT MeL fei te sad Sooke Sitesi ye oi Mites: pasos get aides gee SE eTPES et ie Li p wey aa Ta eer ane : ? - te ", ae . P A . / 1 bn oni . s | hs, Hote welge 
slit ‘EU fled GUS ein Hla ifieeyore ie DE Minba gi Soci Mee a ages Seite oath. ee exis lust ‘ . <c - ' tee ibs oe x A] TE a ia | els aay a 
besa ¥ vi Hae iy AMM desu ss et ee dan celtal, op ubbakS aN abe Leta OD aa gt 4 Fe Eh ees Pe eset my : : at . A ie ew a9 "p HHL ‘i i “ | HM " 
PAP MOH Hi HUES He SH AEH Parad Sl A PP RTT ARIAL HITS TEAR BRAT) RTT EPR EA TIS SeeeT PML PROT TCLCIPPOrP OPFOR IRPOET nent: aR TT SPO TTT POP ‘eal at “Ade Lea as anual ; sei His citi psusstadian aon t “ oft V4 "t 
util Fg Ee RSE TP x i a os LOTRST TWAT arn ible tant blade = eae a ijkl gd J 
it . i : 


HH PAmP MY HE AH, “empl: way “an igi rapee rye ELFEN ENTE YER Sd Co sa Lal CRE at inerrant Binal pbiiglistice <arrengand RoR nt Pa i lanl niall SAAT LiL ma Bhs Nig A mph dard aegeuandas ALsatnd Ls aLsthir anil JA ahiib abhi doh ght abba reefer ee RT 1 eh grourecnnnettetegy sone one maint as anone ane ee axons pombe Anevqny sagen ent ee | 


fo - 


ARPS HER Ue 


“BAR 


A <a 
3 Q 


5 ae 
ob we we dew! 


nN 


Tew 1 
. ‘ 


+ 


= 
W 


™ 
iw 


~ TN 
NIIs , 
re eng ee ee” 
aN 
nd z 


— 
=> 
z 
af 
ba) 
a 
a 


an) oo no 
- SMT T omy mes one” == C po add 
t (a == VY) spam Aw) t) 

ae) ] co W ‘o) 

[-) Y) mm “co 2 

po —4 QD i 4 
—4H S$. SS &, zB 
[2] mo O, OO 8 m0 
fs] oe as JO : 
' w“) Mm oO WW & a 3 
; & 
z 
| K 
2 


T 


ee 


i 

3 

t 

1 

I 

¢ 

t 

Soleil on), ant 

‘ - oo - 
ot ee | 
dee 

UE Eterm mtr —raermrananinene, KR * ow ewe 


te dy 
: | . a t iy 
‘} 
, | j ' f 
t ° *. fe i |, 
pr Ns i , rey 
| 


j ( os 


co a 
—_ 
=* 

\ 


DE 63 Ta5 


¥ 
5 
i 

+ 
i 
4 
- 


Cy a Ten 
Ba Ma, eaten ata fe erent nee he ee ; = e abe z 
7 q iy OTnTh 1 Tobi ede * aE AX : . 
i . a ; ‘ : te ote 
Kid . 66. a i ‘ jg its 
4 eC ut i Sol eae en De dee en at eer adlyw eel set Elan OOM sewep ares te rae eee ame Rt tty a eR : 
TR . My Can Sia ak 


Pa 0 aa 


| 


nae So ae pari oF 3 i, 


- 


— 


tnd 
i 
I 
) 
Mita d th 
| 
| 
t I 
‘ot 
F 
' | 
f ? t 
' 
' 2s \ / 


eae oe 


Sa aod) 


Yew 


© mn ema ef ti oe 
' 
teh 
“hs 
4 
J 
4 
+! 
eft 


Mees ene Renee! ee 


meee = 


i 


nee eg 


_ 


ae 


~~ 


lll 


az 


¢ - 


Regular and vigorous exercise and 


play 
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CAN YOU CONTROL 
YOUR NEGATIVE EMOTIONS? 


Plan a campaign to control 
your negative emotions. 
Required steps-- 
1. Identify negative 
emotions | 
2. Determine when, hew, 
and why they occur 
5. Determine necessary 
measures to control 
4. Apply remedies and 
actions for control- 


en ling and correcting. 
“~ 
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SOME GENERAL BEHAVIOR PATTERNS THAT 
ARE IMPORTANT IN DISTRIBUTIVE OCCUP- 
ATIONS | 


Seis sonia ds sci 


lL. Common courtesies 


2. Consideration of others 
and their property 


CN 


Degree of sincerity-- 
compliment frequently and 
honestly 


4. Tactfulness~--consideration 
of others and their 
feelings 


Oo. Cheerfulness--re.lects 
confidence 


6.4 Willingness to assume more 
than your share 
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SOME GENERAL BEHAVIOR PATTERNS THAT ARE 
IMPORTANT IN DISTRIBUTIVE 
OCCUPATIONS (continued) 


we 


(. Agreeableness--not demanding 
your way all the time 
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8. Avoiding finding fault and 
discussing others 


fn hare Cant ent me Ot Sali hm ret 


J.  Generosity--not so much with 
money but with your time, 
praise, thoughtfulness, 
kindness, smiles, under- 
standing, empathy, 
appreciation, courtesy, 
work, and effort 


: 
oP a a smth pte 


10. Crudities of speech 
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ARE YOU WILLING T0: 


1, Accept existing group 
standards? 


2. Avoid existing frictions, 
feuds, and cliques? 


3. Accept existing conflicts 
of personalities? 


4, Accept difficulties of work 
with grace? 
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IMPORTANT ITEMS AFFECTING 
WORK HABITS: 


1. Absenteeism 

2. Punctuality 

5. Stalling or loafing on 
the job 

4. Using company time for 
personal matters 

Oo. Borrowing company equip- 
ment, supplies, or money 
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CAN YOU THINK OF OTHERS? 
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personal attituces, traits, and 
cheracteristics whicn maxe work and 


relations witr otners easier? 


A TEAM EFFORT 
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SOME CHARACTERISTICS WHICH MAKE WORK 
BASI=R AND SHICH SUGGEST THE BEST 
METHODS OF DOING A JOB: 


Accuracy Industriousness 
Adaptanility Ingenuity : 
Alertness Intelligence | 
Awareness Interest 
Common sense Judgment 
Dependability Memory 
Discretion Organization 

fficiency Patience 
Emotional stecility Persistence 
Endurance Pride in work 
Following directions Punctuality 
Foresight kesourcefulness | 
Gocd nabits Responsibility 
Honesty Thoroughness 
Humor Versatility 


van you tninkx of other characteristics? 
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SOME CHARACTERISTICS WHICH AFFECT 
RELATIONS WITH OTHERS 


Acceptance Recognition 
Appreciation Respect 
Cheerfulness Refinement 
Consideration sincerity 
Cooperation oympathy 
Courtesy Tact 
Criticism Thoughtfulness 
Empathy Tolerance 
Friendliness Understanding 
Generosity Unselfishness 
Loyalty Voice tone 
Manners Willingness 


Poise 


Can you think of other 
characteristics? 
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SOME CHARACTERISTICS WHICH AFFECT JOB 
ADVANCEMENT | 


Ainnbition Reputation 
Competitive spirit self-improvement 
Imagination Personality 
Initiative | 
Inventiveness 
Public-relations 

ability 
Public-speaking 

ability 


Can you think of other 
characteristics? 
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PREFACE 


To the novice or uninitiated, a framing square is an inert piece of 
steel to be used for making a square cut. The markings are of little 
significance and the maze of figures is unfathomable. 


To know the framing square is to trust it. In the hands of a skilled 
craftsman it becomes a living thing, providing the guide or direction 
for lines, angles, dimensions, and shapes. To know its secrets and 
its intricacies is to be able to lay out and control the course of most 
types of conStruction. As the transit is to the surveyor, so is the 
framing square to the craftsman - an instrument of accuracy and 
excellence. Adequacy and skill in its use separates those who are 
confident from those who are hesitant, the fuli journeyman from the 
apprentice, the master craftsman from the "hammer and saw" 
carpenter. 


There is a feeling among carpenters and apprentices that one must 
have a knowledge of higher mathematics in order to be a good roof 
framer. This is simply not true. Despite its numerous scales and 
figures, there is nothing complicated about it. 


This book tells the carpenter and apprentice 'How to do it." It 
explains, by means of illustrations and detailed instructions, the 
various markings on the square, and the purposes for which it is 
used by the craftsman in the course of his daily work. 


It is my sincere hope that this book will be a valuable aid to the 
young carpenter whe is on his way to becoming a skilled craftsman. 


James Giuliano 
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UNIT I - DESCRIPTION, PRINCIPLES, TERMINOLOGY 


Description of the Framing Square Lesson 1 


OBJECTIVE: To become tamiliar with the parts of the framing square. 


ST 


TONGVE 


ot 
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INFORMATION: — 


Modern framing squares are made of steel in 
various finishes, such as polished blue, copper 
finished, aluminum, and stainless steel. These 
squares are marked with verious scales and 
tables, such 2s raiter and framing tables, Essex 
board-measure table. octagon scale, and brace 


tedSles. 


The framing square has many uses in measur- 
ing anc spacing joists, studs, and ratters. The 
squzre is also used &5 a meésuring device for os 
determining the lengths and cuts of common, hip, — Bie 
‘anley, and jacx rafters, and as a leyout tool for THE FRAMING SQUARE 
stair building. The framing square in common 
use todzy is the Stanley R100. which is the one Fic. 1! 
thet this book is based upon. 


The parts nf the framing square 2re defined 2s follows: 


Body ~- Yhe body is the longer and wider part and it is 24 inches long 
and 2 inches wide. 


Tongue -- The tongue is the shorter and narrow part. It is 16 inches 
long and 15 inches wide. 
Heel ~- The outside edge Where the body and tongue meet is cailed the 


heel. 


Fece -~- The face of the square is the side on which the name "Stanley" 


is stamped. 
Back -- The back is the side opposite the face. 
ASSIGNMENT : 


Study this lesson and be able to answer any questions the instructor may 


The Scales on the Framing Square 


UNIT 1 - DESCRIPTION, PRINCIPLES, TERMINOLOGY 


OBJECTIVE: To become familiar with the scales on the inner and outer 


edge of the iraming squére. 


INFORMATION: 


square, marked in inches and iractions of an inch. 


The Stanley square has the following scales and graduations: 


The scales ere the divisions found oz the cuter and inner edges of the 


SsaTeintns 
f TONGUE 


Seateenityg 


Face of body -- outside edge: inches end sixteenths 
Face of body -- inside edge: inches and eighths 


Face of tongue--outside edge: inches and sixteenths 
Face of tongue--inside edge: inches and eighths 


Back of body -- outside edge: inches and twelfths Eee 
Back of body -- inside edge: inches and sixteenths a 


Back of tongue--outside edge: inches and twelfths 
Back of tongue--imside edge: inches and tenths 


6544 BOAND MIATUAS 


FiG. 3 


Hundredth scale -~ this scale is located cn the back of the tongue, in the 
corner of the Square. The hundredth scale is one inch divided into one 
hundred parts. Tre lcager lines indicate 25 hundredths and the next 
shorter lines indicate 5 hundredths. Below the nundredths scale is one 
inch graduated in sixteenths, so the conversion from hundredths to six- 
teenths can be made at 4 glance without the need of dividers. This isa 
convenience wher determining rafter lengths, using the figures of the 
raiter tables where hundredths are given 
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UNIT I - DESCRIPTION, PRINCIPLES, TERMINOLOGY 


The Rafter Tables Lesson 3 


OBJECTIVE: To become familiar with the rafter and other tables on the 
framing square. 


INFORMATION: 


The framing square has tables for various framing and mathematical 
problems. Each table is used to solve a specific framing prvu_lem. 
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1, Rafter Tables 
These tables are found on the face of the body, and are used 
to obtain the matnematical lengths of the various rafters, and 
their cuts. It consists of six lines of figures, and their use is 
indicated on the left end of the body. 


The first line gives the length of common rafters per foot of 
run. 


The second line gives the length of hip and valley rafters per 
foot of run. 


The third line gives the length of the first or shortest jack 
rafter and the difference in length of the other jack rafters 
when spaced 16 inches on center. 


The fourth line gives the length of the first or shortest jack 
rafter and the difference in length of the other jack rafters 
when spaced 24 inches on center. 


The fifth line gives the side cut of jack raft -s for an equal- 
pitch roof. 


The sixth line gives the s’de cut of hip or valley rafters. 
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2. Octagon Scale 


This scale is found along the center of the face of the tongue. 
As its name implies, this scale is used to lay out octagons, 
or 8-sided figures. 
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3. Essex Board Measure Scale 
This table is on the back of the body. By the vse of this scale 
the board-foot measure of any size piece of timber can be found. 
I 
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FIG. 7 
4, Brace Measure Scale 
This table is found along the center of the back of the tongue, 
and gives the length of the common braces. 
| ASSIGNMENT: 


Study thoroughly the scales and tables on the square and be pre- 
pared to answer any questions your instructor may ask concerning 
them. 
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3. Total Rise 
The total rise is the vertical distance that the ridge is above the 
plate line. 
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° 4, Line Length : 
The term line length as applied to roof framing is the hypotenuse of 
a right-angle triangle whose base is the totai run and whose altitude 
is the total rise. ‘ine length is just what its name implies; no thick- 
ness or width of material is considered; it is simply a linear measure- 
ment. 


fise in inches 
r( variable) 


Total as y 
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FIG. 11 4 
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Unit of Run 
The unit of measurement, 1 foot, or 12 inches, is the same for the i 
roof as for any other part of the building. The principle underlying 

4 ali roof framing is that all run measurements are taken on a level 
plane. The level plane distance is always spoken of as run; therefore 
the unit of run is 1 foot or 12 inches. 


nap, My, 


6. Rise in Inches 
The term rise in inches is the number of inches that a roof "rises" 
to every foot of run. (See Fig. 11.) 
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7. Bitch 
The pitch of a roof is the term used to describe the amount of slope 
of the roof. It is expressed in terms of one pitch, one-half pitch, 
= one-third pitch, etc. 
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ASSIGNMENT: 
Memorize these terms and definitions and be able to answer any 
questions cue instructor may ask concerning them. 
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UNIT I - DESCRIPTION, PRINCIPLES, TERMINOLOGY 


The Pitch of a Roof Lesson 6 


OBJECTIVE: To learn the meaning of the term "pitch." 
INFORMATION: 


Many times the term "pitch'' is used when the term "rise per foot"' should 
be used. Though both terms mean practically the same thing, there is a 
goemetrical difference. 


Definition: The pitch of a roof is the angle of inclination that a roof makes 
with a horizontal plane. It is equal to the total rise divided by the span. 
The rule to find the pitch is: 


Total rise divided by the span will give the pitch. 


Total Rise 
Span 


Example: The span of a building is 32 feet, and the total rise is 8 feet. 
Following the rule, 


equals Pitch. 


totalrise = 8 = 12 pitch. 
span 


This means that the height from the level of the wall plate to the top of the 


ridge is 7 of the total width of the building. To find the rise per foot, multiply 


the pitch by 24. 


Fig. 13 is a diagram in which the figures on the framing square are used to 


illustrate the relationship between the terms "pitch" and "rise per foot." 
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ASSIGNMENT: 


Be prepared to answer any question the instructor may ask concerning 
"pitch" and "rise per foot." 


Find the pitch for the following four roofs: 


Span Total Rise 
1. 27 feet 9 feet 
2. 24 feet 8 feet 
oe 28 feet 84 inches 
4. ; 40 feet 120 inches 
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UNIT I - DESCRIPTION, PRINCIPLES, TERMINOLOGY 


The Measuring Line Lesson 7 


OBJECTIVE: To learn the meaning of the term "measuring line." 
INFORMATION: 
The measuring line was used exclusively back in the days when lumber 


was not dressed on four sides as it is nowadays. It is now used only if a 
straight piece oz lumber cannot be found to lay out the pattern rafter. 
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FIG. 14 


Definition: A measuring line is a line drawn down the middle of the face 
of <he rafter parallel to the edges. The best way to make the measuring 
line is by striking 2 chalk line at the proper place on the pattern material 
from end to end. 


At the present time, when rafter material comes to the job 
site smooth and straight, the modern carpenter usually uses the edge of 
the lumber to step off the rafter. 


ASSIGNMENT: 


Be prepared to ans‘ver questions concerning this lesson. 
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UNIT I - DESCRIPTION, PRINCIPLES, TERMINOLOGY 


The Structural Members of a Roof Lesson 8 


OBJECTIVE: To become familiar with the several types of rafters in 
constructing a roof. 


INFORMATION: 
There are three common types of roofs used in house construction, namely, 
1. The gable roof 
2. The hip roof 
3. The intersecting roof 
The gable roof requires only common rafters, but the hip and inte ssecting roofs 
require not only common rafters, but also several other types of rafters. 
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Definition of roof rafters: 


1. The common rafter 


Runs at right angles from the plate to the ridge. 


HIP ROOF 


HIP RAFTER 


GOMMON RAFTER 
HIP JACK RAFTER 
l ] 


FIG. 16 
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HIP RAFTER 
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The hip rafter 


Runs diagonally from the plate to the ridge. 


HIP AND VALLEY ROOF 
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3. The valley rafter 
Runs Giageraliy from the plate to the ridge along the line where 
tWo rools intersect. 

+. The hip jack raiter 
Runs from the plate to the hip rafter. (See Fig. 16.) 

>. The valley jack ratter 
Rurs irem the ridge to the valley rafter. (See Fig. 1" ) 

2. me cripple jack rafte> 

: ——_—_ See — 7 Z 

A short rafter that dees not touch either the plate or the ridge, 
usually running from the hip rafter to the valley rafter. 

@. The overhang of @ rafter 
The overhang extends over the edge of the plate. (See Fig. 15.) 

8. The ridge board 
The ridge beard is vlaced between the top ends of the rafters, 
ard the raiters are railed together on opposite sides of this 
beard. It tes the raiters together. (Sse Fig, 15.) 

9. The collar beam 
The purpose of the collar beam is to keep the rafters from 
spreading apart. (See Fiz. 15.) 

ASSIGNMENT: 


Study and memorize the different types of : “ers and be abie to answer 
any Questions the instructor may ask concerning them. 
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The Flumb, Level, and Side Cuts of Rafters 
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UNIT I - DESCRIPTION, PRINCIPLES, TERMINOLOGY 


Lesson 9 


OBJECTIVE: To become familiar with the different cuts of various rafters, 


and where they are tu be made. 


INFORMATION: 


In order to make the various rafters fit into their proper places, certain 


cuts must be made. 


or cheek cuts. They must be made in their proper place on the rafter. 
cut that is vertical when the rafter is in its proper place is called a plumb 
cut, and any cut that is horizontal when the rafter is in its proper place is 
called a level cut. 


These cuts are called plumb cuts, level cuts, and side 


Any 


FIG. 18 


De ‘inition of rafter cuts: 


1. 


Plumb cut 

The plumb cut is made at the end that is placed against the 
ridgeboard at the ridge. If the ridgeboard is omitted, which 
is very seldom, it rests against the opposite rafter. 


Level or heel cut 
The level cut is sometimes called the heel cut, and rests on 
the wall :late. 
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Side cuts 

The side cut is sometirnes called the cheek cut and is required when 
a rafter is not at a 90-degree angie to the particular member of the 
roof that it fits against. Hip and valley rafters require a ccmbirztion 
plumb and side cut at the ridgeboard, due to the fact that they meet iz 
at a 45-degree angle. Hip, valley, and cripple jacks aiso require 
combination plumb and side cuts. 


ASSIGNMENT: 


Draw a plan view (as seen from above) of an intersecting reor. {The 
dimensions will be given individually by the instructor.) Include all 
rafters - common, hip, valley, and jack. Specify where and what 
types of cuts are to be made. 
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UNIT H - PRINCIPLES AND PRACTICES OF RAFTER LAYOUT 


Finding the Totai Rise Lesson 1 
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OBILCTIVE: To learn how to find the total rise of a roof when it is not 
given on a plan. 


INFORMATION: 


in Unit I Lesson 5, the total rise was explained as "the vertical distance 
the ridge is above the plate line.'"’ Many times this distance is not given in 
the plan, yet the roof framer must know what the total rise of the roof will 
be, so that the roof will meet building code regulations and be in proportion 
to the rest of the hcuse. It is a simple matter to find the total rise by 
following this mathematical formula: 


Multiply the number of feet in the run by the rise 
per foot. 


Ezample: Find the rise when the run is 14 feet, and the rise per 
foot is 8 inches. 


14 x 8 equals 112 inches, or 9 feet 4 inches, total 
rise of the roof. 


ASSIGNMENT: 


Find the total rise for the following roofs: 


Run Rise Per Foot 
16 feet 6 inches 
18 feet 9 inches 
15 feet 6 inches 10 inches 


Give answers to the above problems in feet and inches, such as 
9 feet 4 inches. 
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UNIT II - PRINCIPLES AND PRACTICES OF RAFTER LAYOUT 


Finding the Rise Per Foot Lesson 2 
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OBJECTIVE: To learn how to find the rise per foot of a roof when it is not 
given on a plan. 
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equals 112 inches. Number of feet in the run is 14, 
so, following the formula, 112 divided by 14 equals 
8. This means that 8 inches is the rise per foot. 


INFORMATION: F 

Very often the architect will not give the rise per foot of a roof, yet it 4 

is essential that the roof framer know what the rise per foot is, as it is one 4 

of the figures used on the framing square to Step off a rafter. Again it is a 7 

simple matter to find the rise per foot by following a mathematical formula: r 

id 

. 4 

Sian Divide the total rise (in inches) by the number 4 

| of feet in the run. 3 

| Example: Find the rise per foot when the total rise is 9 feet 4 

ae 4 inches and the run is 14 feet. 3 

Bed : 

| { 

: | Convert 9'4'' to inches--- 9 x 12 equals 108 plus 4 4 
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ASSIGNMENT: 


Find the rise per foot of a roof where the total rise in 10 feet 
6 inches, and the span is 28 feet. 
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UNIT ff - PRINCIPLES AND PRACTICES OF RAFTER LAYOUT 


The Unit of Run Lesson 3 
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OBJECTIVE: To learn why the total run is broken down to units of run. 


INFORMATION: 


The term "run, ' whether it is used in conjunction with total run or unit of 
run, is applied to a horizontal rafter; no height is indicated. In Unit I Lesson 
5, the tetal run was described as “the horizontal distance from the outer edge 
of the wail plate to the center of the ridge," or, in other words, the total run 
can also be described as being one-half the span. In order to use the fram- 
ing square, which is only 24 inches by 16 inches, the total run must be broken 
down to figures that can be used on the square when stepping off a rafter to 
obtain its length. 
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FIG. 19 


The common unit of measurement is 12 inches or 1 foot. The total run is 
broken down into units of 12 inches or ! foot. Thus, if the total run is 14 feet, 
it is broken down into 14 units, each unit consisting of 12 inches. Therefore 
in stepping off a rafter to obtain the length there will be 14 steps. In stepping 
off a common rafter, the 12-inch mark is always held on the body of the square, 
and the rise-per-foot mark is always held on the tongue of the square. The 
figure "12" will give the place for the level cut and the rise-per-foot figure 
will give the place for the plumb cut. 
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ASSIGNMENT: 
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Study Fig. 19 and be prepared to answer any question concerning 
this lesson. 
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UNIT If - PRINCIPLES AND PRACTICES OF RAFTER LAYOUT 


Length Per Foot of Run Lesson 4 


OBJECTIVE: To iearn the principle of the length of the common rafter 
per one foot of run. 


INFORMATION: 


In the previous lesson, the total run was broken down into units of 12 
inches or } foot. The rafter tables found on the Stanley R100 framing 
Square are based on the "rise per foot run" which means that the figures 
in the tables indicate the lengths of rafters per one foot of run for common 
raiters for any rise of roof. For example, look at the 10-inch mark on 
the face of the body of the square. The first figure under the mark is 15. 62. 
This means that a rise of 10 inches per foot of run gives a corresponding 
length of 15. 62 inches for the common rafter. 


The rafter length per foot of run is clearly illustrated in Fig. 20. The 
reason for using this "per foot run" method is that the length of any rafter 
can be easily determined for any width of building. The length per foot run 
will be different for different pitches; therefore before you can establish 
the length of a rafter, you must know the rise of the roof in inches, or the 
"rise per foot of run." (Unit IT Lesson 2.) 


FIG. 20 


weyers 


Example (See Fig. 20): 


A roof has a run of 3 feet and a certain rise per foot. The figure may be 
regarded as a right-angle triangle ''ABC,'' having for its sides the run, rise, 
and the rafter. The run of the rafter has been divided into three equal parts, 
each part representing "one foot run." By drawing vertical lines through 
each division point of the run, the rafter also will be divided into three equal 
parts '"D."' Since each part 'D" represents "'the length of the rafter per one 
foot of run'' and the total run of the rafter equals three feet, it is evident that 
the total length of the rafter will equai the length 'D" multiplied 3 times. 


Thus if the rise per foot of run were 10 inches, each length "D" would be 
15.62 inches, and the total length of the rafter would be 3 times 15.62, or 
46.86 inches. 
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ASSIGNMENT: 
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Using the square, find the mathematical length for the following 
common rafters: 
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1. Runis 14 feet 6 inches and the rise per foot is 9 inches. 
2. Runis 16 feet and the total rise is 10 feet 8 inches. 


3. Span is 27 feet and the total rise is 162 inches. 


ex 


~23- 


{ 
t 
+ 
t 
5 
t 
+ 


/ 
i 


t 
or 


bay amnerents ome 


Hah 


SS 


<< - +8 


UNIT Il - PRINCIPLES AND PRACTICES OF RAFTER LA‘. OUT 


Plumb and Levei Lines Lesson 5 


OBJECTIVE: To learn the principles of plumb and level lines. 


INFORMATION: 


in order for any rafter to fit against another member of a roof, its ines 
or cuts must correspond to the particular member against which it must fit. 
These lines or cuts are known as plumb or level cuts. Any line that is 
vertical when the rafter is in its proper position is called a plumb line, and 
any line that is level when the rafter is in its proper position is called a 
level line. 


FIG. 21 
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The ridge cut of a common raiter is the cut at its top end. It 
fits against the ridgeboard. This cut, being vertical when the 
rafter is in its proper position, is called a plumb cut. 


raiter to fit or rece on the top plate of the building. It con- 
sists of both plumb and level cuts. 


i Tail cut of a coromon rafter 

ed The shape of the cut at the exposed end of a common rafter can be 4 

a combination of several cuts. Fig. 21A illustrates a few typical cuts 

= that are commonly used. Generally, they are 2 combination of the 
a] plumb and level cuts. 


ASSIGNMENT: 


1. Take a framing squ2re and lay cut a seat cut for a rafter 
that hcs a rise per foot of 9 inches, the level lime to be the 
fall width of the wall plate. 


2. Lay out a ridge cut for a rafter with a rise per foot of 6 inches. 
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UNIT © - PRINCIPLES AD PRACTICES OF RAFTER LAYOUT 


Lin. Length of a Common Rafter Lecson 6 


OBJECTIVE: To learn the lre-~iength principle of roof framing. 


J 


INFORMATION: 
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The term “line length™ simply means the lineal measurement of a rafter: 
no thickness or width is considered. It is the hypotenuse of the right 
triangle whose base is the total run and whose altitude is the total rise. 
Knowing the Lire length of 2 rafter is necessar™ when ordering the material 
tor the rafter. 


we 


The live lenzih can be iound by me2suring across the square from a total 
rise to a total run, ard muitiplying the line length by 12. This gives the 
actual mathematical fergth. 


LINE LENGTH B TOTAL RISE 


A TOTAL RUN 


FIG. 22 


Example: Teel rise is $ feet, and the total run is 8 feet- 


Measuring across the -quare (hyputenuse) t_»ing the abcve 
Higures will give 112, feet. Multiplying 117, by 12 gives 
1353 inches. This is the mathematical length of the common 
raiter. This length does not take into consideration the 
deduction for the ridgeboard or the extra for the overhang. 


Another methed of finding the mathematical length of a 
curmmon rafter is to use the one-twelfth scale on the framing 
square. In using this scale, one inch stands for one foot, 
and each twelfth equals one inch. Use the total rise and the 
total run and measure diagonally across these two figures. 
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ASSIGNMENT: 
Find the line length for the following common rafters: 
1. Total rise 7 feet 6 inches, span 20 feet. 
2. Total rise 9 feet 4 inches, total run 14 feet 6 inches. 
3 Total rise 120 inches, span 22 feet. 


Use both methods for each problem, as described in the les 
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UNIT II - PRINCIP? ES AND PRACTICES OF RAFTER LAYOUT 


Determining Rafter Lengths Mathematicaliy 
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OBJECTIVE: To learn how to figure lengths of rafters using the raiter tabies 
on the square. 


INFORMATION: 


In the previous lesson, the line length was found by measuring across ihe 
Square diagonally. The figures given on the rafter tables can aise be used to 
figure lengths mathematically. 


Procedure: On the rafter table find the iength of the rafter per foot ot 
run for the rise per foot of the roof. Bfiviti shy the figure 
found on the rafter table by the totai run. The answer is 
the mathematical length of the rafter. 


Example: Find the length of the rafter if the rise per font oi the roof 


is 8inches, and the total run is ili feer 4 inches. 


Under the figure 8 «.. the rafter tabie, find the length of the 
common rafter per foot of run; this will be 14.42 inches. 
Multiply 14.42 by the total run, ! 1g feet. The answer is 
163.42 inches. 


To find the number of feet, divide 163.42 by 12. ‘This equais 
13 feet 7.42 inches. To convert . 42 to its fractiona 
lent, multiply .42 by 16, which gives 6.72. Using the first 
number only, that is, 6, call it > or 2. {if a more accurat= 
answer is needed, converi to thirty-seconds by multiplying 
32.) 


4 
g 


2 
The mathematical length of this rafter is therefore i3 feet 7% 
inches. 


Note: The terns "line length" and "mathematical length” mean exactly the same. 


For hip or valley rafters use the figures for hip and valley rafters on the 
square. 


ASSIGNMENT: Use the rafter tables to find the mathematical length of the follow- 
ing common rafters. 


Rise Per Foot Total Run 
§ inches 8 feet 
10 inches 9 feet 6 inches 
7 inches 14 feet 4 inches 
-28 
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ra Procedure: 


Select a straight piece of stock and lay it so the crown is toward you. 
Start at the extreme left end of the stock, and work from left to right. 
Assume the run is 14 feet and the rise per foot is 8inches. Hold the 
framing square face up, the tongue in the left hand and the body in the 
right hand, the heel toward you. On the edge of the stock hold the 8-in-h 
mark on the tongue and the 12-inch mark on the body, and mark along the 
outer ed: 2 of the tongue. This is the plumb line for the seat cut. 
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FIG. 25 


Turn the square, still face up, and hoid the body in the left hand and the 
tongue in the right hand. Holding the body parallel to the plumb line that 
was just made, slide the body along this line until the 32-inch mark on the 
auter edge of the tongue coincides with the edge of the stock. Mark along 
the outer edge of the tongue. This is the level line, and is the width of the 
a= & wail plate. 
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Swing the square around again, still face up, and hold the body in the left 
hand, the tongue in the right hand, heel away from you. Hold the 12-inch mark 
on the body on the edge of the stock nearest you, coinciding with the plumb line 
of the seat cut, and the 8-inch mark on the tongue on the same edge of the 
stock; make a mark on the rafter where the 8-inch mark is being held. This 
is step No. 1. Hold the same figures and slide the square along the edge of 
the stock until the 12-inch mark on the body coincides with the mark made 
where the 8-inch mark was held, and make a new mark where the 8-inch mark 
is now being held. This is step No. 2. Repeat this process a total of 14 times 
(total run). At the 14th step, draw a full line along the tongue. This gives the 
plumb cut for the ridgeboard, 


The length of rafter just laid out is the length to the center of the ridge- 
board. Deduction must be made from this plumb line to allow for the thick- 
ness of the ridgeboard. 


ASSIGNMENT: 


Select a piece of stock 2 x 6x 14 feet and lay out a common rafter. 
Total run and rise per foot will be assigned individually by the 
instructor. 
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UNIT Di - THE EQUAL-PITCH GABLE ROOF 


Odd Inches in the Run Lesson 2 


OBJECTIVE: To learn how to step off odd inches in the total run. 


INFORMATION: 


Many times, in fact most times, the total run of a rafter is not an even 
number of feet; in the great majority of times it also includes a certain number 
of inches. For example, if the span of a building is 29 feet, the total run will 
be 14 feet 6inches. The 6 inches must be included in the step-cff procedure 
in order to obtain the correct length. For convenience, 6 inches will be used; 
any other distance, even fractions of an inch, are handled in the same manner. 


FIG. 27 


Procedure: 


The stepping-off process is sxacily the same as in the preceding lesson up 
to the last full step. Assume that the total run is 14 feet 6inches. This means 
that there are 14 full steps and one partial step. After marking the last full 
step, slide the square, stili hciding the 12-inch mark on the body and the 
8-inch mark cn the tongue until the 46-inch mark on the outside edge of the body 
is directly over the 14th step plumb line (see Fig. 27). Mark along the outside 
edge of the tongue. {Again. this measurement is to the center of the ridge- 
board, and deduction must be made from this line to allow for the thickness of 
the ridgeboard. } 
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Another metne ni nola the outside edge of 
the tongue parzlle. tc the les: fuli-step zum ° ne and make 2 mark on the outside 
edge of the boty 2: the requires numbe: 3f inshes ‘see Fig. 28). Lay out a plumb < 
line at this mark, parallel co the last line. (ugain. deduction must be made from 
this line to alleow ior the thickness af the ridgeboard. } 
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ASSIGNMENT : : 
Step off o= 2 piers tf siete tne lerzrhs tor rhe following common rafters: 7 
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UNIT TI - THE EQUAL-PITCH GABLE ROOF 
Allowance for the Thickness of the nidgeboard Lesson 3 “ 


rt 
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OBJECTIVE: To learn how to deduct, from the total length of a common 4 
rafter, the thickness of the ridgeboard. 


INFORMATION: 


In stepping off a common rafter, the last No Ridge-— ><. 
plumb line is the length of the rafter if there 
is no ridgeboard - if the rafters are butted a 
against each other. Since a ridgeboard is i 
used in most cases, this length of rafter 

will generally be too long. It is necessary 

therefore, to deduct an amount from the 

rafter length to allow for the thickness of 

the ridgeboard. The rule is: ''From the 

last plumb line, deduct one-half the thick- ys 
ness of the ridgeboard."' 
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Procedure: 


Work from the last plumb line that was made on the raiter. Hold the square 
face up, tongue in the right hand, body in the left hand. Hold the outside edge of 
the tongue parallel to the last plumb line. The body of the_square is now ata 
right angle to the plymb line. Assume the, ridgeboard is 12 inches thick; m.e- 
half of 12 inches is ~¢ inches. Mark off Tg on the outside edge of the body, and 
lay out a plumb line on this mark, parallel] to the previous plumb line. This is 
the exact length of the rafter, allowing tor the thickness of the ridgeboard. 


The figures 13 and 13 inches were used merely to explain the procedure. 
Regardless of how thick the ridgeboard may be, one-half the thickness must be 


deducted to obtain the exact length. In deducting it, always measure ata right 
angle to the plumb line. 


ASSIGNMENT : 


Lay out the deductions for the fo.l¢wing 1idgeboards: 


Rise Per Foot Size of Ridgeboard 
8 inches 2x 8 
10 inches 4x 8 
6 inches 6 x 10 
73 inches 4x 10 
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aa UNIT If - THE EQUAL-PITCH GABLE ROOF 


ie Overhang of the Common Rafter Lesson 4 


Bre OBIECTIVE: To become familiar with the two different types of overhangs. 
ee INFORMATION: 


The cverhang of a rafter is the part that extends beyond the wall plate. 
The distance that the rafter extends beyond the wall plate is determined by 
either of two factors. 
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FIG. 31 


1. The plan of the building will show the amount of projection (run) 
that the overhang is to extend beyond the wall plate. 
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7 2. The pian of the building will show that the level cut of the 
overhang is in a level line with the top of the window, re- 
gardless of the amount of projection beyond the wall plate. 
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In type 1, the blueprint will show that the overhang is to extend, let us 
assume, 10 inches from the wall plate. This means that it may or may not 
be on a level line with the top of the window. 


In type 2, usually no measurement is given, but the blueprint will show 
that the level cut of the overhang is level with the top of the window. This 
type of overhang requires a combination plumb and level cut, the plumb cut 
to nail the fascia and gutter to, and the level cut to nail the soffit to. 

(In type 1 there are many types of cuts that can be made, several of which 
were shown in Fig. 21A). 
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ASSIGNMENT: 


In approximately fifty words each, define the terms "fascia," 
"soffit," and "gutter.'' Explain the purpose that each serves 
on a building. 


emt sha tases, 
PRIM Mow 


name matte diet tahoe dhe 
ju: corer eT 


Orr ay 


bhp hada: MAL 


4 
ee 
# 

3 
a, 


-38- 


Miva ianigalkatedi Muuaeie, 


Te: 
tD auitouad aiitainuen aus 


2 ~ ca hed 

— 7 w Py, o a OTe ss a, x . aap weds 
s = i . fa rae ao ee eT ee ee — 

we ee ae dee eee Sita plore, eS ai oR seers ee seen _ i) - aw vs 


Es 
=e 
32 
p= 
wm 4 
Fan 
ty 


UNIT Il - THE EQUAL-PITCH GABLE ROOF 


‘ee 
a 
ioe: Overhang When Run Measurement Is Given Lesson 5 
Ea 
ae q e 
= 
ra OBJECTIVE: To learn how to lay out the overhang when the run measurement 
rt is given. 
4 INFORMATION: 
i. 
a + This type of overhang may or may not have a combination plumb and level 
3 q cut. Ifa soffit, fascia, and gutter are to be nailed to it, then it must have plurnb 
; ay and level cuts, but sometimes, depending on the type of building. it may have 
ime only one cut -- either a plumb, or level, or a square cut. (See Fig. 21A.) 
= 
Bod 
i , 
| 
Ly 
a PLUMB LINE 
a. 

ze 
i 

i? 

- FIG. 35 
Zz. Procedure: 
7 Lay the stock from which the rafter is to be made, crown toward you. 
Ra Assume that the run measurement as given on the blueprint is 10 inches, the 
= rise per foot of the roof is 8 inches, and the overhang is to have a combination 
; plumb and level cut. Hold the square, face up, tongue in the left hand, body in 
i the right hand, heel toward you. Hold the 8-inch mark on the tongue and the 
-_ 12-inch mark on the body, and on the extreme left end of the stock lay out a 
q plumb line. 
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Swing the square around, body in the left hand, tongue in the right, and 
hold the body parallel to the plumb line. The tongue is now at a right angle 
to the plumb line. The amount that is to be left on the plumb line depends 
upon the width of the fascia board, but usuaily 4 to 5 inches is ieft on the 
plumb line, as this is sufficient to nail the fascia to. We will assume that 
5 inches is to be left on the plumb line tc nail the fascia to. Held the body 
parallel to the plumb line and measure from the crown side of the rafter 
5 inches down. From this mark lay out a levei line by marking aiong the 
outside edge of the tongue. This is the level cut to nail the soffit to. 
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Now hold the outside edge of the tongue parallel to the plumb line, and 
mark off on the outside edge of the body the run measurement of the cver- 
hang, 10 inches. From this point lay out a seat cut as described in 
Lesson 1 of this unit. When the rafter is in its proper position on the roof, 
the overhang will extend 10 inches from the outside wall plate on a level 


plane. 
ASSIGNMENT: : 
Lay out the following overhangs, including seat cuts: 
Rise Per Foot Run of Overhang 
9 inches 12 inches 
10 inches 8 inches 4 
12 inches 18 inches i 
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e WNIT st - THE EQUAL -PITCH GABLE ROOF 


Overhang Level With Top of Windows Lesson 6 


OBJECTIVE: To learn how to lay out the type of overhang where the level 


cut is on a level line with the top of the windows. 


INFORMATION: 


This type of overhang (see Fig. 32) will always have a combination plumb 
and i-vei cut, as the primary purpose is to have a soffit from the rafter over~ 
hang to the top of the windows. The drip caps are removed from the window 
frames So that the soffit can lie on the top rail of the window frame. 
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FIG. 39 


Procedure: 


i Assume the rise per foot is 8 inches, and lay out a plumb line at the ex- 
treme lei* end of the stock as described in Lesson 5 of this unit. Hold the 
a body of the square parallel to the plumb line and slide the square along this 
ft line until the 2-inch mark on the outside edge of the tongue coincides with 
7 the edge of the stock that is away from you. Mark along the outside edge of 
vs the tongue. At this stage of the layout procedure, the roof framer must 
ood know the vertical distance from the top of th. window to the top of the wall 
Ei plate. If the windows have been nailedin placemeasure vertically from the 
be top of the window (minus drip cap) to the top of the wallglate; otherwise 
Poy obtain this measurement from the plans. 


INTERSECTION POINT“. -” MARK ALONG B0DY (LEVEL LINE) 


FIG. 40 
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Assume that the vertical distance is 1l inches. Hold the outside edge 
of the tongue exactly parallel to the plumb line. ‘When the 11-inch mark 
on the outside edge of the tongue coincides with the intersection point of 
the plurnd and level lines, mark along the outside edge of the body. 

This is the level line for the wall plate. 
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FIG. 41 ' 


From the edge of the stock that is away from you, measure along the 
level line, the width of the wall plate. If the wall plates are 2 x 4's, this 
measurement will be 3g inches. At this mark lay out a plumb line. The 
stepping off procedure to obtain the length ofthe rafter starts from this line. 
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FIG. 42 


When the rafter is in its proper position on the roof, the level cut of the 
overhang will be level with the top of the window. In oi jer for the soffit to 
be perfectly level with the top of the window, however, the thickness of the 
stock of the soffit must be deducted from the level line of the overharg. 


ASSIGNMENT: 


Lay out the following overhangs, including one step of the run: 


Vertical Distance Rise Per Foot Thickness of Soffit Stock 
12 inches 9 inches 4 inch 
14 inches 11 inches z inch 
15 inches 6 inches = inch 
10 inches 10 inches % inch 
16 inches 12 inches 2 inch 
-42- 
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UNIT Til - THE EQUAL-PITCH GABLE ROOF 


Length of the Ridgeboard Lesson 7 


OBJECTIVE: To learn how to obtain the length of the ridgeboard. 


INFORMATION: 


The ridgeboard is the horizontal member of a roof used for nailing the 
plumb cuts of the rafters on one side, to the rlumb cuts of the rafters on the 
other side of the roof. Sometimes in cheap construction the ridgeboard is 
left out and the plumb cuts of the rafters are nailed together. This metaod 
is not recommended. 


Procedure: 


The length of the ridgeboard of a gable : rooi is always the same length 
as that part of the building to which it is parallel. 


! - ie RIDGE PIECE 


FIG. 43 
LENGTH OF BUILDING hada 


WIDTH OF BUIL 


aaa 


ASSIGNMENT: 


Find the length of the ridgeboard if the building is 26 feet wide across 
the front and the length is 34 feet, the rafters to run from front to back. 
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UNIT Ot - THE EQUAL-PITCH GABLE ROOF 
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The Gable Studs Lesson 8 


OBJECTIVE: To learn how to lay out the gable studs. 


H 


I 
| 
‘a 


5 a | one: | 
:.¥ x= Common Difference | | 


inthis Example every foot of ren has 
arise of Ginches 


a 

a: 16"=|{ ft. Therefore Ex6=8,0r 
i: oF #, + 

i ¥ x=8 (CGonmonbifference} 
ag FIG. 44 


— INFORMATION: 


Gable studs are the studs that go from the end rafter to the wall plate. 
; 4 They require an angle cut on the top end to fit against the underside of the 
end rafter, and a square cut to rest on. e wall plate. Cutting in the gable 
4 studs is, as a rule, an inconvenient operation, as most carpenters will do 
the measuring and cutting while standing on the ceiling beams. This in- 


: 4 convenient method of working can be eliminated, as the gable studs can be 
| cut on the ground, provided the difference in length between the gable studs 
i. is known. The difference in length of the gable studs is found by applying 
¢ the following rule: 

a 4 Multiply the rise per foot of the roof, expressed as a 

‘3 4 fraction, by the spacing of the studs. 
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Example: Assume the rise per foot is 6 inches and the stud spacing is 
16 inches. Applying the rule, we get 6 x 16 » which equal 8 inches. 
Therefore 8 inches is the difference in Saatht 


SECOND STUD 


FIG. 45 


To lay out the cut for the top end of the gable stud, use the rise per foot 
and the foot run (12 inches) on the square and cut on the rise. The quickest 
method of finding the length of the first gable stud is to place the stock in 
position and mark the length. Usually the first stud to cut is the longest 
one. The length of the other studs can be found by marking each the 
difference in lengtk shorter than the previous one. In this example, each 
stud would be 8 inches shorter than the one next to it. 


If a window is to be installed in the gable, measure one-half the opening 
size on each side of the center line. This is the starting point for the 
longest gable stud. 


ASSIGNMENT: 


= q Use a chalk line and on the floor of th. shop lay out a gable and a 
set of gable studs. The total rise, total run, and spacing will be 
given to each studert individually by the instructor. 
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UNIT HI - THE EQUAL-~-PITCH GABLE ROOF 


The Collar Beam Lesson 9 


OBJECTIVE: To learn how to determine the length of a collar beam. 


INFORMATION: 


A collar beam is 2 piece of stock, usuaily a 1" x 6" ora 2"'x 4", fastened 
to a pair of rafters in a horizontal position at a desired location between the 
ceiling joists and the ridge of the roof. The purpose of the collar beam is 
twofold -- to keep the building from spreading, and to add rigidity to the 
rafters. The lower the collar beam is from the ridge, the better it serves 
its purpose; also, the lower it is, the longer it is. 


The rule tu obtain the length of a collar beam is: 


Divide the "drop" in inches by the rise of the roof per foot 
of run. This will equal one-half the length of the collar 


beam. Multiply by 2 to get the actual length of the collar 
beam. 


When D*= Lop ininches 
* "per Run = Rise in inches per footofrun 
© Lelength Twice the total Fun 


D* 
2 (Her Ron 


fr this problem, 8 and !2<cut 


40" Drop of Collar Tie(from peak of rook 
to under side of collar fie) 


3 =O. 2x$:10 Ans.loft 
NOTE: for answer in inches multiply by 2 


FIG. 46 
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Exampie: Assume an 8-inch rise per foot, and the collar beam to be 3 feet 

4 inches from the ridge. Following the rule: The drop is 3 feet 4 inches, which 
equals 40 inches; “¢ equals 5. Multiplying 5 x 2 gives 10 feet, which is the 
length of the collar beam. The angle of the end cut is made by holding the 
square at the rise-per-foot mark and the foot-run mark (12), and marking along 
the 12-inch side of the square. The length can be either the top edge or the 
bottom edge of the collar beam. 


Note: Dividing inches by inches does not give a number of feet as a 
result. What we are actually doing in following this rule is finding out how 
many steps of 8 inches each are required to step off 40 inches of drop. For 
every 8 inches of drop, there will of course be 12 inches of run. This re- 
presents one-half of the roof. Multiplying by 2 allows for the other half. 


ASSIGNMENT: 


Use the same roof as in Lesson 8 and lay out a collar beam. 
Individual figures will be given by the instructor. 
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UNIT Il - THE EQUAL-PITCH GABLE ROOF is 
e 
TEST 4 
Fi 
1. Use the step-off method described in Lesson 1 and lay out the F 
common raiters (exact length) for roofs with the following a 
dimenSions: 4 
ia 
lH 
RUN RISE PER FOOT RIDGEBOARD ie 
aT = ..-..  _. ia 
9'6"! 6"! 2}! x gi 
Ligd" 13" 2'*y 10" 
SPAN TOTAL RISE RIDGE BOARD i 
: 
32'6" 7'6" 4 x yo! 


het pat 5 Tene” le me the 
tik ndsitats 


2. Detine the terms 


A. Fascia 
B. Soffit 
C. Gutter 


3. Lay out the overhang, including seat cut: 


RUN OF OVERHANG- RISE PER FOOT 


34! Gt 
gt WAL 
15" 10" 


4. The vertical distance from the top of the window to the top of 
the plate is 144 inches. The rise per foot is 11 inches. 
The thickness of the soffit stock is + inch. Lay out the over- 
hang so that the soffit is exactly level w'th the top of the win- 
dow. Allow 3 inches on the overhang level cut to nail the soffit to. 


5. The longest gable stud is 7 feet 4 inches, and the rise per foot 
of the roof is 10 inches. The spacing required is 12 inches. 
Lay out the gable studs, using the longest gable stud as a pattern. 
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UNIT IV - THE EQUAL-PITCH HIP ROOF 


Description of the Equal-Pitch Hip Roof Lesson 1 


OBJECTIVE: To beccme familiar with the structural members of a hip roof. 


FIG. 47 


INFORMATION: 


In the preceding units, the gable roof was described as requiring only 
common rafters, with iwo slopes meeting at the ridge. An equal-pitch hip 
roof differs from a gable roof in that it has four slopes instead of two, all 
four slopes running toward the center of the building. A hip roof, like a 


gable roof, has common rafters and a ridge, but it also has hip rafters 
and hip jack rafters. 


A SQUARE PRISM 
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The Hip Rafter 


A hip rafter may be compared to the diagonal of a square prism. Its 
relation to the common rafter is the same as that of the hypotenuse of a 
right triangle to one of its sides. Ina right triangle, if the sides form- 
ing the right angle are 12 inches each, the hypotenuse, thatis, the side 
opposite the right angle, is equal to 16.97 inches, or, for practical 
purposes, 17 inches. The position of the hip rafter and its relation to 
the common rafter are clearly shown in Fig. 48. 


The names of the cuts of a hip rafter are the same as in the common 
rafter, that is, a hip rafter will have a combination plumb and cheek cut 
at the ridge, a seat cut at the wall plate, and a tail cut at the overhang. 
The similarity ends here however, as the hip rafter cuts are different 
from the cuts of the common rafter. 


COMMON RAFTERS 


Pui 


hh al 
VV y TAS 1 


JACK RAFTERS 


FIG. 49 


Hip Jack Rafters 


Hip jack rafters are basically common rafters that are progressively 
shortened to fit from the wall plate to the hip rafter. They are spaced 
the same distance apart as the common rafters, and, since they filla 
triangularly shaped space on the roof, they must vary in length. The 
seat cut of a hip jack is the same as that of a common rafter. The top 
cut where it meets the hip rafter is a combination plumb and cheek cut. 
The combination cut will be described fully in the following lessons. 
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UNIT IV - THE EQUAL-PITCH HIP ROOF 


I, 
HT 


Lesson 2 


- 


Unit of Run and Line Length 


mt. 


Sa TORR mR NE 


OBJECTIVE: To become familiar with the unit run of the hip rafter. 
To learn how to obtain the line length of the hip rafter. 


a 


INFORMATION: 


In a gable roof the common rafters run at right angles to the wall plate, but 
in an equal-pitch hip roof, the hip rafters run at a 45-degree angle from the 
wall plate. This is the basis that determines the shape of the hip rafter cuts. 


Common Rafters... 
4 


--+-Total Rise === 


ee tet ema eee Hema eH 


mane ee 


A-B Hip Unit of Run =1697"0r 17” 


FIG. 50 


The Unit of Run 


The unit of run of an equal-pitch hip rafter is based on the unit of run of a 
common rafter. That is, for every foot of run of the common rafter, the 
unit run of the hip rafter is the diagonal of a 12-inch square, ‘which is 16. 97", 
or, for practical purposes, 17 inches (see Fig. 50}. This means that, in- 
stead of holding the 12-inch mar’ and the rise-per-foot mark to obtain level 
and plumb cuts, the 17-inch mark and the rise-per-foot mark are held. 
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Since the hip rafter will ~ise to exactly the same height as the common 
rafter, therefore the rise per foot is the same as for the common rafter. 
Plumb and level cuts are obtained by holding ine 17-inch mark and the 
rise-per-foot mark on the square; the 17-inch mark will give the level 
cut and the rise-per-foot mark will give the plumb cvt. 


Line Length of Common Rafter 
i; 


Hip Ratiers 


! Bee eegn oe 
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Line Length of Hip Rafter 


A 


‘Triangle- 


Section of Roof 


Tine Length 
The rule for obtaining the line length of an equal-pitch rafter is: 
Line length equals the diagonal distance between the 
line length of the common rafter and the total run of 


the common rafter. 


Use the poth scale on the framing square. The result equals both 
the length of the hip rafter. 


ASSIGNMENT: 
Obtain the line length of a hip rafter in which the total rise is 8 feet, 


and the span is 30 feet. Check answer by also finding the mathematical 
length by using the rafter tables on the square. 
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UNIT IV - THE EQUAL-PITCH HIP ROOF 


Stepping Off the Length of a Hip Rafter Lesson 3 


OBJECTIVE: To learn how to step off a hip rafter. 


INFORMATION: 


The method of stepping off the length and obtaining the plumb and level cuts 
for a hip rafter is similar to the method used for the common rafter, except 
that the unit of run of the hip rafter is greater than that of the common rafter. 
This was explained in the previous lesson. Since both common and hip rafters 
are exactly the same height, the rise per foot and the total run are the same 
as for the common rafter. The hip rafter requires a ''cheek" cut at the ridge, 
and also at the point where a fascia is to be nailed, whether it is at the wall 
plate or at the overhang. The stock for a hip rafter is almost always wider 
than the stock used for the common rafter; that is, if 2" x 6'' stock is used 


for the common rafter, the stock for the hip rafter would be 2" x 8" or 2"x 10". 


FIG. 52 


Procedure: 


Assume the rise per foot is 8 inches and the total run is 14 feet. Select the 
proper stock; in this case let us assume a 2''x 8". Place the crown edge to- 
ward you and start the layout at the extreme left end of the stock. Hold the 
square face up, tongue in the left hand, body in the right hand, heel toward 
you. Hold the 8-inch mark on the tongue and the 17-inch mark on the body, 
and mark along the tongue. This is a plumb line. 


At this point, a slight difference in procedure in laying out the level line 
must be made. Since the hip rafter stock is 2'"' x 8", in order for the top 
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LEVEL LINE 


PLUMB LINE CROWN 


FIG. 53 


edge of the common rafter and the top edge of the hip rafter to be exactly 
level with each other when in their proper positions on the roof, allowance 
must be made for the difference in width. To lay out the level line of the 
seat cut for the hip rafter, proceed as follows: At the seat cut of the 
common rafter, measure down from the top edge, along the plumb line, 

to the intersection point of the plumb and level lines. Assume this measure- 
ment is 4inches. Then, on the plumb line of the hip rafter, measure along 
the plumb line, from the crown edge, the measurement found on the common 
rafter - inthis case 4 inches. At this point lay out a level line. This level 


line will be longer than the level line of the common rafter. Now proceed 
with the step-off procedure. 


e 4 s VO x 
7 Z ‘\%* 
“' ¢ STEP TVS, 


17” <. vy 3” 


FIG. 54 


Hold the square face up, the 17-inch mark on the body in the left hand, the 
8-inch mark on the tongue in the right hand, heel away from you, the 17-inch 
mark coinciding with the plumb line. Step this off along the edge nearest you 
14 times. This length is to the center of the ridgeboard. 


ASSIGNMENT: 


Using the step-off method, obtain the length for the following 
hip rafters: 


Rise Per Foot Total Run 
7 inches 10 feet 
9 inches 12 feet 
10 inches 8 feet 
54. 
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eel - UNIT IV - THE EQUAL-PITCH HIP ROOF fs 
2 Backing Off a Hip Rafter Lesson 4 7 

OBJECTIVE: To learn how to back off a hip rafter. Ct 
a 
a INFORMATION: a 
= if we were to nail the hip rafter in its proper position on the roof without i 
: "backing" it, and started to sheath up the reof, we would find that the sheath- i 
=z ing would strike the outside top corners of the hip rafter and leave a space 4 
4 above the center of the hip rafter. Since all measurements in rafter layout 
| work are always considered as being taken on the center line of the rafter, | 
3 allowance must be made when laying out the hip rafter so that the sheathing F 
ae will bypass the outside top corners and rest on the center of the hip rafter. 4 
Es This is called backing the rafter. a 

_ \ ' 

a iu 

| ie ° Sheathing i 

| “ - - Reason for drop Note space | 

| : 

: : J * hip Rafter 

ie 

_ 

| j 

| 4 FIG. 55 

. 

| ee There are two methods of doing this. Either "drop" the hip rafter by 

| = making the level part of the seat cut higher, thus letting the rafter drop, or 
rH else back the top edges of the hip rafter by planing them on a bevel, the high 

| 5 = part of the bevel being in the center of the hip rafter. Dropping the hip 

| = rafter at the seat cut is much the easier method, and can be done when the 
% i 


Seat cut is being laid out. 
rise per foot of the rafter. 


~ 
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The amount of the drop will vary according to the 
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FIG. 56 
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Procedure for backing Ss 


Lay out a seat cut for -he hip rafter as explained in the previous lesson. 
Stand the rafter on edge, crown up. Square a line across the edge at the 
plumb line, and find the center of the squared line. Mark the center by means : 
of a dot, not a thick pencil line. On the sixth line of the rafter tables read a 
"Side cut of hip or valley use"; look under the rise per foot, in this example i 
8 inches, and find the figure 10g. Grasp the square, body in the left hand, iu 
congue in the Big hand, heel away from you. Hold the 12-inch mark on the 
body and the 10g-inch mark on the tongue, the outside edge of the body passing i 
through the center mark, and mark along the body of the square. Lay out a 3 
second plumb line from this mark. From this second plumb line measure 
down from the crown edge, the distance previously measured along the first 
plumb line (4 inches). From this point lay >ut a second level line. This is 
the level iine to actually cut. Note that the second level line is higher than 
the first level line. The distance between the first and second level lines is 


sca 
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the distance the hip rafter has been "dropped."' The side cut made on the edge i 

of the rafter is the side cut at the wall plate if there were no overhang. i 

Z 

{ 

ASSIGNMENT: 
Lay out the seat cuts, including backing, for the following hip 
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rafters. Common rafters are 2" x 6". 


*. 


Rise Per Foot Stock for Hip Rafter 

9 inches a. s.6" 

6 inches a's 12" ‘ 
12 inches 4% xg" 
10 inches 2° x 10" | 
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UNIT IV - THE EQUAL-PITCH HIP ROOF 


= 

= Overhang of the Hip Rafter Lesson 5 
= 

ze | 

3 | OBJECTIVE: To learn how to lay ont the overhang when run measurement 
+ Ze is given. 

=. 

4 

2 Cone Ret aa W Is | 

:§ Hip Rafter et Loo GLY, ! 

= 7 IE ES a, Comice Rur- 

= of Cerunon Ratter 

2 FIG. 57 

a. INFORMATION: 
£ “3 


Finding the overhang of 2 hip rafter is a separate procedure aiter determin- 
ing the length. To find the exact overhang length of the hip rafter, the run of 
the common rafter overhang must first be known, because the overhang run of 
the hip rafter is the 45-degree diagonal distance based on the overhang run of 


the common rafter (see Fig. 57). The tail cut of the overhang is usually a 
double cheek cut, as shown in Fig. 55. 
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Procedure: 


The method of laying out this type of overhang is the same as the method 
described in Unit Ii Lesson 5, except that allowance must be made for the 


difference in the width of the hip rafter stock. This was fully described in 
Lesson 3 of this unit. 


ASSIGNMENT: 


Lay out the overhang for the following hip rafters: 


Overhang run of common rafter 8" - 
Overhang run of common rafter id" - 
Overhang run of common rafter 6" - 
Overhang run of common rafter 12" - 


Rise per foot 9" 
Rise per foot 12" 
Rise per foot 8" 
Rise per foot 6" 


Common rafters are 2" x 6"; hip rafters, 2" x 8". 
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UNIT IV - THE EQUAL-PITCH HIP ROOF 


Overhang Level to the Top of Window Lesson 6 


OBJECTIVE: To learn how to lay out this type of overhang. 


INFORMATION: 


In this type of overhang, no run measurement is given for the overhang; 
the plan will show that the overhang is level with the top of the window, and 
a soffit is required from the overhang to the top of the window. 


Procedure: 


The procedure to lay out this type of overhang is the same as described 
in Unit III Lesson 6. Allowance must be made for the difference in the width 
of the hip rafter stock, as described in Lesson 3 of this unit. 


ASSIGNMENT: 


Lay out the overhang and seat cut for the following hip rafters. 
The common rafters are 2" x 6'' stock; the hip rafter is 2''x 8" 
stock; soffit stock, + inch. 

Distance from top of plate to top of window 10"; rise per foot 9" 


Distance from top of plate to top of window 14"; rise per foot 8" 


Distance from top of plate to top of window 12"; rise per foot 6" 
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UNIT IV - THE EQUAL-PITCH HIP ROOF 


Odd Inches in the Total Run Lesson 7 


' 4 


OBJECTIVE: To learn the layout procedure for od. inches in the total run. 


= INFORMATION: 

2 For obtaining the odd inches in the total run of a hip rafter, the procedure 
2. is the Same as that explained for a common rafter in Unit TT Lesson 2, except 
Ze that, since the unit of run for a hip is 17 inches, the odd inches must also be 


= figured as the fractional part of 17 inches. 


To illustrate: Assuming the total run of the common rafter is 10 feet 8 
3 inches, to get the fractional part of the last step for the common rafter, we 
kf would simply add 8 inches to the step-off procedure as described in Unit Hil 
: % Lesson a In a hip rafter, however, the moe of runis 17 inches. Since 42 


ae 12 
: equals 12 3» we must multiply 8 inches by lz if we are to get the correct 
at fractionst” part of the last step. 

iz 8 

a 5 

iz x lf 

tae: oy 

ia “12 

: + 8 

ee 114 

i 12 

i ‘ Thus, instead of 8 inches, add ns inches. The rule for odd inches fora 
eg hip rafter is: 

HS m! 

Rd 

ma Multiply the odd inches in the total run by Ip to get the number 

fa of inches to add. 


3 The method of hoiding and marking the square is the same as described for 
the common rafte1 in Unit EI Lesson 2. 


: 4 ASSIGNMENT: 


ae 1. Figure mathematically the number of inches to add to the step-cff 
za procedure of a hip rafter if the runs a.e: 


= 9 feet 6 inches 
= 9 feet 9 inches 
=) 9 feet 104 inches 


‘2 2. Step off the length of a hip rafter where the rise per foot is 6 inches 
= and the total run is 8 feet 5 inches. 

Use 2" x 6" stock for the common rafter and 2" x 8" stock for the 
hip rafter. 
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UNIT IV - THE EQUAL-PITCH HIP ROOF 


Deduction for the Ridgeboard - Single Cheek Cut Lesson 8 


OBJECTIVE: To learn the methods of construction at the ridgsboard. 
To learn the procedure for the single cheek cut. 


Double Cheek Cut 


FIG. 58 


INFORMATION: 


The ridge cut of a hip rafter is not a square cut, but a combination plumb 
and cheek cut. There are two types of cheek cuts: type A, the single cheek 
cut, also called a full cheek cut, and type B, the double cheek cut, also called 
a V-cut. The deduction to be made at the top of the hip rafter for the thick- 
ness of the ridgeboard is different from that of the common rafter. 
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Hip framed to Ridge Hip framed te Common Rafter 
FIG. 59 
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Allowance for the Thickness of the Ridgeboard for Type A 


Note that the full thickness of the hip rafter fits against the ridgeboard. 
This requires a single cheek cut. To obtain the exact lengtn of the hip 
rafter for this type of construction, apply this rule: 


web dis lesail His ta ge 


wfte he th 


After stepping off the rafter length (total run), deduct 
== one-half the diagonal distance of the thickness of the 
= ridgeboard, then add one-half the thickness of the hip 

. rafter stock. 


saat rb ersarhiate 


iin N tee 


It is impo.tant tna this rule be followed, since no universal figures can be 
given; the figures in each case will vary according to the thickness of the 
materials used for the xsidgeboard and for the hip rafter. The length of the 
hip rafter found by applying the rule is to the long edge of the cheek cut. 
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Note: In applying the above rule, three-fourths of the thickness of the 
ridgeboard may be used instead of one-half the diagonal distance of the 
ridgeboard. This is easier to find and easier to figure with. The actual 
difference between half the diagonal distance of the thickness of the ridge- 


board, and three-quarters of the thickness of the ridgeboard is less than 
the thickness of a pencil line. 


4 
iz 
:Z 
i 
4 
4 


MARK HERE 


FIG. 60 


Procedure To Obtain the Angle of the Cheek Gut 


On the rafter table, sixth line down, find the line "Side cut hip or valley 
use. '' On the otitside edge under the figure 8 inches - which is the rise per 
foot in this example - on the sixth line of the rafter tables find the figure 104. 
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From the plumb line, square across the top edge of the rafter. Hold the square 
with the tongue in the right hand, body in the left hand, heel away from you; 
hold the 12-inch mark on the tongue and the 10g-inch mark on the body, so that 


the 14-inch mark on the tongue meets the line squared across the top edge. 
Mark along the tongue. 


ASSIGNMENT: 


Find the exact length of a hip rafter with a full cheek cut: 
rise per foot is 10 inches, runiS 5 feet 9 inches, 
ridgeboard stock is 2 x 8, and the hip rafter stock is 2x 8. 
Include backing at the seat cut and no overhang. 
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ae UNIT IV - THE EQUAL-PITCH HIP ROOF 3 
se Deduction for the Ridgeboard - Double Cheek Cut Lesson 9 4 
= 4 
ey OBJECTIVE: To learn the procedure for the double cheek cut. g 
= RIDGE j 
a 3 j 


DEDUCTION | 1 COMMON RAFTERS 
FOR RIDGE, 


“wo _ 


—<elies 


7 
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COMMON RAFTER 
HIP RAFTERS 


INTERSECTION AT RIDGE OF 


HIP AND COMMON RAFTERS 


FIG. 61 


INFORMATION: 


Fig. 61 shows a plan view of the ridge at the intersection of the hip and 
common rafters. Common rafters 1 and 2 butt against the two sides of the 
ridgeboard. Rafter 3 butts against the end of the ridgeboard and acts as a 
ridgeboard between the two hip rafters. The hip rafters fit into the angles 
made by the three common rafters; thus a double cheek cut - also called a 
V-cut - is required. As may be seen, the length of the hip rafter is 
shorter than the length required for a full cheek cut. 
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To obtain the exact length of the hip rafter for this type of construction, 
apply this rule: 


After stepping off the rafter length (total run), deduct 
one-h2lf the diagonal distance of the thickness of the 
ridge, or, as explained in the previous lesson, substitute 
three-fourths of the thickness of the ridge. 


MARK HERE 


10% 
FIG. 62 j 

i 

Procedure to obtain the angle of the V-cut i 
— 3 

4 

On the rafter table, sixth line down, find the line "Side cut hip or valley \ 
use.'' On the outside edge, under the figure 8'(rise per foot) on ‘he sixth i 
line of the rafter tables find the figure 10g. From the plumb line, square 
across the top edge of the rafter. Find the center of this squared line and 
mark it with a dot (do not make a thick pencil line). Hold the square, tongue 4 
in the right hand, body in the left hand, heel away from you; hold the 12-inch | 


mark on the tongue and the 10g-inch mark on the body; slide the square 
until the outer edge of the tongue passes through the center mark. Mark 
along the tongue. Mark only from the edge away from you to the center line; 
do not mark completely across the edge. 
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From the angie line, square across to the edge nearer you; then join the center 
to the squered tine. (See Fig. 63.} From the angle lines a plumb line must be 
made for cutting purposes. 
ASSIGNMENT: 
Find the exact length of a hip rafter with a V~-cut. Rise per foot, ; 
6 inches; run, 5 feet 10 inches. Ridgeboard stock is 2'' x 8" and 
4 the hip rafter stock is 2" x 8". Include backing at the seat cut 
ae and overhang. The common rafter run for the overhang is 14 
4 inches. é 
a : 


Smarts idseeme nee + 
ape 7 


TAIT TET, 


focrattsaninTatcnttnc?” 


Ssist@itinndee ira eat 


ee et 
an tayo 


irrenenest erry 


Preyer s 


ee ee 


A aes oe 
iiditsl ithe sstarstt”. “Tawi cine 


- 
oun ta 


V 


-65- 


ws a ae 
it Whojtettanestnnivn bite! 


\ 
4 
{ 


re ad te 


E UNIT IV - THE EQUAL-PITCH HIP ROOF 3 


Length of the Ridgeboard Lesson 10 


= pad 
a OBJECTIVE: To learn how to obtain the length of the ridgeboard. : 
== f 


= NOTE: Length of Building - Wetth of Bvilding = 
—— *ecretical length of Ridge 
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FIG. 64 


INFORMATION: 


There a;-e two lengths for a hip-roof ridge: first the theoretical length, i 
and second the actual length. The theoretical length is always the difference if 
between the width and length of the building (see Fig. 64), while the actual | 
length is based on the type of construction used. a 
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FIG. 65 
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Fig. 65 illustrates the actual length of the ridge when the hip rafter is 
framed toit. For this type of construction, to the theoretical length of the 
ridgeboard must be added the thickness of the ridge stock and the 45-degree 
thickness of the hip rafter. Fig. 65 shows one-half the thickness added to 
each ena. 
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Fig. 66 shows the ridgeboard length when the hip rafter is framed to 
the common rafters. In this type of construction only the thickness of 


the common rafter stock is added to the theoretical length of the ridge- 
board. 


If the roof is hipped at only one end, the ridgeboard length is increased 
one-half the amounts described. 
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UNIT IV - THE EQUAL-PITCH HIP ROOF 


The Hip Jack Rafter Lesson 11 


OBJECTIVE: To become familiar with the principles of hip jack rafters. 


RIP RAFTER 


COMMON RAFTERS 


VALLEY RAFTER 
VALLEY JACKS 


INFORMATION: 


Hip jack rafters are those rafters that extend from the plate to the hip and 
fill in the triangular spaces between the common rafters and the hip rafters. 
Basically they are "discontinued" common rafters, or common rafters cut 
off to fit against the hip rafter. The plumb and level cuts are the same for a 
common rafter, except that the plumb cut at the top end must be beveled to 
fit against the hip rafter. This angle is called a cheek or side cut. Since 


they fill in a triangular space, hip jack rafter lengths will vary, depending 
on their position on the roof. 
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Length of Jack Rafters 


There are basically two methods to obtain the length of hip jacks, namely, 


a ; 
ae Ae TEM ete ele tne ee TE 


2 the line-length method, and the step-off method, but there are several ways of 

ee doing each method. These methods will be fully explained later. For equal- 

2 pitched hip or valley roofs, the rafter tables on the framing square will give 3 
= the required information to lay out hip jacks. On the rafter tables, 3rd line, = 
= is given "Difference in length of jacks 16 inches center," and the 4th line gives 3 
= the "Difference in length of jacks 24 inches center.'' These figures indicate z 
= the length of the first or shortest jack, which is also the difference in length 

= between the first and second, between the Second and third jack, and so on 

= until the longest jack is reached. 


Rule: To find the length of a hip jack rafter, multiply the difference in 
length by the number indicating the position of the jack rafter. This will give 


the theoretical length. To obtain actual length, deduct three-fourths of the 
thickness of the hip raiter. 


Example: Assume the rise per foot of the common rafter is 7 inches and the 


spacing of the hip jacks to be 16 inches. The problem is to find the length of 
the third jack. On the third line of the rafter tables under the figure 7 (rise 
per foot), find 185. This means the first or shortest jack is 184 inches long. 
It is also the difference in the length of each succeeding jack. Since the 
length of the third jack is sought, multiply 183 by 3, which equals 554 inches. 
From this length, deduct three-fourths of the_thickness of the hip rafter. If ; 
the stock of the hip rafter is 2" x10", = x12 = lf inches. Actual length : 
will be 543% inches (13> inches deducted from 553 inches), or, for practical 
purposes, 544 inches. 
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The same method is used when the length of jacks spaced 24 inches is 
required. 


ASSIGNMENT: 


Find the actual length of the following hip jacks. Use 2" x 8" 
as the stock for the hip rafter. 


Ris per foot 9"' Spacing l6 inches 4th jack 


Rise per foot 6" Spacing 24 inches 3rd jack 


‘ 


Rise per foot 11" Spacing 16 inches 5th jack 
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UNIT IV - THE EQUAL-PITCH HIP ROOF 


Laying Out Hip Jack Rafters Lesson 


OBJECTIVE: To learn how to lay out hip jack rafters, using the common 
rafter pattern. 


RIGHT JACK 


CHEEK CUTS 


LEFT JACK 


RIGHT AND LEFT JAGK RAFTERS 


FiG. 68 


INFORMATION: 


Laying out a set of hip jack rafters is really a simple procedure. The 


12 


previous lesson described the theoretical way of obtaining jack rafter lengths. 


In actual practice, the layout procedure is very simple when the common 
rafter is used as a pattern. The layout is always started from the longest 
jack for two reasons. The first reason is to make certain that the longest 
jack is the required number of inches away from the common rafter, and 
the second reason is to eliminate any waste of lumber, as the short jacks 
can be cut from the waste of the longer jacks. Two jacks are required for 
each length - a right and a left - with opposite cheek cuts. 


COMMON RAFTER PATTERN 


LONGEST JACK RAFTER 


FIG. 69 
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Procedure: 


Assume the rise per foot is 8 inches, the spacing 16inches. Under the 
figure 8, tuird line of the rafter tables, find 194 inches. This is the difference 
in length. On the common rafter pattern, from the long point of the plumb cut, 
measure back along the top edge 193 inches. This is the length of the longest 
jack. From this point measure back another 194 inches. This is the length 
of the second iongest jack. Repeat the procedure until the seat cut of the 
common rafter has been reached. 


Square these marks across the top edge of the commea rafter pattern. 
(See Fig. 69.) From these macxs the entire set of hip jacks can be laid out. 


ASSIGNMENT: 


On the common rafter pattern, lay out the lengths of hip jacks 
for the following hip roofs: 


Rise Per Foot Span Spacing 
6 inches 22°0"' 16 inches on center 
9 inches 25'0" 24 inches on center 
5 inches 28'0" 16 inches on center 
a9) 
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UNIT IV - THE EQUAL-PITCH HIP ROOF 


The Top and Bottom Cuts of Hip Jack Rafters Lesson 13 


OBJECTIVE: To learn how to lay out the cuts of hip jack rafters. 
INFORMATION: 


As stated in a previous lesson, hip jack rafters are basically discontinued 
common rafters. As the hip jack rafters are parallel to the common rafters, 
the figures to use to obtain the cuts of the hip jack rafters are the same 
figures used for the common rafters. The seat cut, overhang, and overhang 
cuts are exactly the same as the corresponding parts of the common rafter, 
so that the common rafter pattern can be used to lay out the seat cut and 
overhang cf the hip jacks. The end of the hip jack that fits against the hip 
rafter must have a combination plumb and cheek cut. The plumb cut is 


exactly the same for the common rafter, but the hip jack also has a cheek cut. 


Procedure to obtain the cheek cut 


RULE: To obtain the cheek cut for a hin jack rafter, take the 
figure shown on the rafter table, "Side cut of jacks use" 
under the rise-per-foot figure; hoid this figure on the 
body of the square, and the 12-inch mark on the tongue 
and mark along the tongue. 


FIG. 70 
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EXAMPLE: Find the top cut for jack rafters where the rise per foot is 
8 inches. Under the figure 8 on the fifth line ("Side cut of jacks use''), find 
the figure 10. Hold the 10-inch mark on the outside edge of the body of the 
square in the right hand, and the 12-inch mark on the outside edge of the 
tongue; mark along the tongue. This is the side cut for the hip jacks. 
(See Fig. 70.) 

The plumb cut is marked across the face of the rafter from 
the long point of the cheek cut. 
ASSIGNMENT: 


Lay out the plumb and cheek cuts for the following hip jack 
rafters: 


Rise per foot 9 inches 
Rise per foot 12 inches 


Rise per foot 15 inches 
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UNIT IV - THE EQUAL-PITCH HIP ROOF 


TEST 


Describe the structural members of a hip roof. 

How does a hip roof differ from a gable roof? 

A hip rafter may be compared to the of a 

In a right triangle, if the sides forming the right angle are 12 
inches each, what is the length of the hypotenuse? 


Describe the various cuts on a hip rafter and where they are placed 
on a roof. 


The seat cut of a hip jack rafter is the same as that of a 
Hip rafters run at a angle from the 
to the 
What are the figures to use on the square to obtain plumb and level 
cuts for ahip rafter? State which figure will give the level cut and 


which figure will give the plumb cut. 


Lay out the seat cuts, including backing, for the following hip rafters: 
Common rafters are 2" x 6". 


Rise Per Foot Stock of Hip Rafter 
gt 2! x 8" 
12" 2't xX 12" 
6! 2' x 190" 


Obtain the length of the following hip rafters, using the step-off 
method. Use 2" x 8" stock. 


Rise Per Foot Total Run 
7 inches 10 feet 4 inches 
8 inches 12 feet 9 inches 
10 inches 14 feet i9 inches 
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11. Lay out a complete hip roof, overhang to be level with the top : 
of windows, spacing of rafters to be 16 inches on center. 
Use 2'' x 6" for common rafters, 2" x 8'' for hip rafters. a 
The dimensions are as follows: = 

Total run, 9 feet 6 inches 
Rise per foot, 7 inches 

Vertical distance from top of window to top of wall plate, : 

10 inches : 

Double cheek cut at ridge cut of hip rafter : 

Soffit stock 4 inch 4 
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UNIT V - THE EQUAL-PITCH INTERSECTING ROOF 


ret oP bat trede! dye te 


Types of Rafters in an Intersecting Roof Lesson 1 


OBJECTIVE: To become familiar with the roof members of an intersecting 
roof. 
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FIG. 71 
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INFORMATION: 


oa 


Any building that is square or rectangular in shape will have either a 
flat, gable, -- hip roof. A building that has a wing added to it requires 
an additional roof. Where any two rcofs meet or intersect, several new 
types of rafters are required. These new rafters are valley rafters and 
vaiiey jack rafters. 
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The Valley Rafter 


The valley rafter lies at the intersection of the two roofs. The cuts ofa 
valley rafter ar2 similar to those of the hip rafter, that is, a combination 
plumb and cheek cut at the ridge, a seat cut at the wall plate, and the over- 
hang cuts. The only difference between a hip and valley rafter lies in the 
seat cut. A hip rafter is "backed" or lowered at the seat cut; a valley 
rafter is "raised" or picked up at the seat cut. The reason for towering 
< a hip rafter (and raising a valley rafter) is for sheathing purposes, as 
explained in Unit IV Lesson 4. 


The Valley Jacks 


asst 


Valley jack rafters are the rafters that fill in the triangular space 
between the ridgeboard and the valley rafter. Ina valley jack rafter, the 
plumb cut that fits against the ridgeboard is exactly the same as ina 
common rafter, and the bottom cut that fits against the valley rafter is a 
combination plumb and cheek cut. (See Fig. 71.) 


I- Line Length 
2- Cheek Cot 


“Valley Rafter 
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FIG. 72 


The Cripple Jack Rafters 


Cripple jack rafters can best be descrided as the jack rafters in an 
intersecting roof that do not touch either the wall plate or the ridgeboard. 
They are framed between a hip rafter and a valley rafter and are always 
required when distance "A'' in Fig. 72 is less than one-half the span of the 
building. As hip and valley rafters in an equal-pitch intersecting roof are 
always parallel to each other, the length of all the cripple jacks framed 
between these two rafters will always be the same. 
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The cuts on cripple jacks ar> combination plumb and cheek cuts on both ends, 
the angle of the cuts being in opposite directions. 
é 
ASSIGMENT: 
Be prepared to answer any question your instructor may ask 
concerning this lesson. 
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UNIT V - THE EQUAL-PITCH INTERSECTING ROOF 


The Valley Rafter Lesson 2 


OBJECTIVE: To learn how to lay out a valley rafter. 


INFORMATION: 


The method of laying out a valley rafter is similar to the method used to 
lay out a hip rafter, as both run from the wall plate to the ridgeboard at a 
45-degree angle. The only difference is at the seat cut. As explained 
previously, a hip rafter is lowered, while a valley rafter is raised. The 
unit of run, which gives the level cut, is the same as for a hip rafter 
{17 inches}, and the rise per foot of the roof gives the plumb cut; cheek 
cuts are also the same as for a hip rafter. 


Procedure: 


The procedure in stepping off a valley rafter is the same as for the hip 
rafter, as described in Unit IV Lesson 3, except at the seat cut, where 
the valley r-fter is raised. 


CUT LINE ! 


COMMON 


FIG. 73 
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Procedure in laying out the seat cut for a valley rafter 


The procedure is the same as that described in Unit IV Lesson 4, except 
that the side cut on the top, cdse is made to the rafter edge nearer you. 
Square across from the side cut and i@v out a plumb line on the face of the 
valley rafter. Parallel with this second plumb line measure down the re- 
quired distance (amount left on seat cut of common rafter) and from this 
point lay out a level line. This level line will be below the first level line, 
and is the actual line to cut. (See Fig. 73.) 


ASSIGNMENT: 


Lay out a valley rafter including overhang. 
Use 2" x 8" stock. 

Rise per foot 8"; total run 5 feet 9 inches; 
run of overhang 9". 
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UNIT V - THE EQUAL-PITCH INTERSECTING ROOF 


The Valley Jack Rafter Lesson 3 


OBJECTIVE: To learn how to lay out the valley jack rafters. 


SS eee 
CHEEK OR 
BOT Tom CuT 
RIDGE CUT 


VALLEY JACK RAFTER 


FIG. 74 


INFORMATION: 


The valley jack rafters extend from the ridgeboard to the valley rafter. 
(See Fig. 71 in Lesson i.} Their lengths are found in the same manner as 
those of the hip jacks. The ridge cut is exactly the same as for the common 
rafter, and the end that fits against the valley rafter has a combination plumb 


and cheek cut. (See Fig. 74.} Like the hip jacks, the valley jacks are also 
laid out in pairs. 


Procedure: 


‘ine procedure to obtain the difference in length for the valley jacks is the 
same as the procedure for the hip jacks. Find the difference in length from 
the rafter tables, and use the common rafter pattern as described in Unit IV 
Lessons 12 and 13. The plumb and level cuts are obtained by using the same 
figures on the framing square as were used for the common rafter. The top 
end of the valley jack that fits against the ridgeboard requires a square plumb 
cut, exactly the same as for a common rafter. The bottom end that fits 
against the valley rafter requires 2 combination plumb and cheek cut. 

Valley jacks are also cut in pairs, a left and a right. 


ASSIGNMENT: 


Lay out a set of valley jack rafters, using the figures given in 
Lesson 2 of this unit. 
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UNIT V - THE EQUAL-PITCH INTERSECTING ROOF 


The Cripple Jack Rafter Lesson 4 


OBJECTIVE: To learn how to lay out the cripple jack rafter. 


NOTE? The run of a Hip-Valley Cripple Jack 1s always 
equal fo the distance "x" 


- Hip-Valley Cripple Rafters 


FIG. 75 
INFORMATION: 


The run of the cripple jack rafter shown in Fig. 75 is always equal to the 
distance between the seat cuts of the hip and valley rafters. (See X in 
drawing.) The cheek cuts are found in the same way as the cheek cuts for 
hip or valley jacks and are paraliel to each other. 


2° lop Cot 
3- Bottom Cut 


FIG. 76 
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Procedure: 


Find the run of the cripple jack, and use the step-off method to obtain the 
length. The figures to use on the square are the same as for a common rafter. 
Deduct three-fourths of the thickness of the hip and valley rafters on each end. 
This deduction can be combined and deducted from one end. Lay out the side 


cuts, using the sarne figures on the square as were used to lay out the side 
cuts for the hip or valley jacks. 


ASSIGNMENT: 


Lay out a cripple jack rafter where the distance between the seat 
cuts of the hip and valley rafters is 3 feet 6 inches. 
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UNIT V - THE EQUAL-PITCH INTERSECTING ROOF 


The Ridgeboards Lesson 5 

OBJECTIVE: To learn how to obtain the length for the intersecting roof 
ridgeboards. 

INFORMATION: 


An intersecting roof has two ridgeboards, the ridgeboard for the main 
roof and the ridgeboard for the wing or projection. There are two basic 
types of situations, which require different methods for cbtaining the lengths: 
one, where the ridge heights are the same (Fig. 77, next page) and two, 
where the intersecting roof ridge trops below that of the main roof (Fig. 78). 


1. Ridgeboard length when ridges are the same height 


Rule: To obtain the length of tk <«igeboard for the 
projection roof, or2-half the span of the main roof, 
plus the building projection, equals the theoretical 
length of the ridgeboard. 


The actual length is shorter, as one ridge is framed tc the other. 
In actual construction however, it is customary to make the inter- 
secting ridge a few inches longer than its theoretical length. This 
is done so the common rafters at the gable end can be plumbed 
with the wall plate, as any extra length can be sawed off after the 
roof is up. The cut where the two ridges meet is simply a square 
cut. 


2. Ridgeboard length when the ridges are not the same height 


Rule: One-half of the minor span, plus the building 
projection, cquals the theoretical length of the ridge- 
board. 


As suggested before, the ridgeboard should be cut a few inches 
longer to allow for plumbing the common rafters at the gable end. 
The shape of the end of the ridgeboard is a double 45-degree 
plumb cut. 
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Special Ridge Cut 
When the ridge rests on top of the sheathing boards, a 
is necessary. 
the common rafters and marking on the run side of the square. 
(See Figs. 79 and 80, below.) 
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UNIT V - THE EQUAL- PITCH INTERSECTING ROOF 


TEST 


1. Describe an intersecting roof, and tell what types of rafters 
are required. 


SLRS. 
i 
J 


way 


2. Describe where a valley rafter is required. 
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3. What types of cuts are required in a valley rafter, and where 
do they fit on a roof? 


4, What is the difference between a hip rafter and a valley rafter? 


5. Valley jack rafters sun from the to the 


6. The plumb cut of a valley jack rafter is exactly the same as for 
” a , and fits against the 


7. Describe the bottom cut of a valley jack rafter and where it fits. 


8. Describe where cripple jack rafters are placed. What type of 
cuts are required? 


9. Lay out a complete valley rafter: 
Run: 9'6" Rise Per Foot: 10 inches 
10. Lay out a complete set of valley jacks for the above valley rafter. 
11, Lay out a cripple jack rafter: 


Run: 2 feet 4 inches Rise Per Foot: 10 inches 
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UMIT VI - OTHER USES OF THE FRAMING SQUARE 


ae Sed - 3 ey tg 
Gress Bridging Lesson I 


SRIDGING IN PLACE 


FIG. 80 


INFORMATION: 


Cross bridging can be defined as short pieces of 14" x 3" nailed between 
the floor joists to form a cross or ''X'' pattern. The primary purpose of 
cross bridging is to help distribute the load that the floor joists carry, and 
secondly to keep the floor joists from twisting. The cross bridging should 
be nailed in double rows, crossing each other from the top of one joist to 
the bottom of the next. (See Fig. 80.) The rows should be continuous, 
from one side of the buiiding to the other, and they should be installed not 
more than 8 feet apart. 


Procedure - Laying Out Cross Bridging 


Measure the actua] distance between the floor joists. This distance, if as 
the floor joists are 1g thick and spaced at 16 inches on center, will be 142 : 
Measure the actual width of the floor joists. If 2" x 10" floor joists are 
used, the actual width will be 94 inches. 
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FIG. $1 


Lay the square on the edge of the steck, holding the body in the left hand 
and tongue in the right hand face up; hold the 93-inch mark on the body and 
the 14%-inch mark on the tongue, as shown in Fig. 81. Note that the marks 
are being held on opposite edges of the stock. Draw a iine along the body of 
the square, and make a small mark on the edge where the tongue is being 
held. 
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Reverse the square, keeping the face up, so that the body is now in the right 
hand and the tongue in the left. Hold the 14%-inch mark co. the tongue at the point 
where the 93-inch mark had previously been held, and hold the 93-inch mark on 
the body at the point where the 14-inch mark had been held. Mark along the 
body (see Fig. 82}. The two lines on the edge of the stock will be parallel. 

This is the exact length required for the bridging. 


ASSIGNMENT: 


Lay out cross bridging for the following floor joists: 


Size Spacing on Center 


2" x Bt 16 inches " 
2'' x igt 14 inches 
4" % 8" 16 inches 
Zs ig" 12 inches 
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UNIT Vi - OTHER USES OF THE FRAMING SQUARE 


The Essex Board Measure Scale Lesson 2 


OBJECTIVE: To become familiar with the use of the Essex board measure 


scale. 
nD i 7 Wit Rea 
1 2 3 4 § 6 ? & 9g cafe) 1!1 He 13 114 5 

14 2 26 34 4 4&8 $4 6 6 t 2 4 & .-e-] 94 10 
16 z3 3 39 46 $3 & eg “6 & 3 9 99 lod 1:13 

~ 15 2060 3a 42 s §$ 10 6 8 me a4 agar 3 10 10 10 116 126 
119 29 38 a7 $6 6% 74 63 9? 3c? n 1h IZ 16 1393. 
zz 33 aa 35 66 77 88 $9 19h 33071 13 41 152 163 
24 36 48 $10 7 82 94 106 1228 22 10 1 152 164 17 6 
26 39 be 63 TS 8&9 19 m3 126 139 15s 16 3 17 6 148 

} 2 3 4 § 6 7 8 9] 1/0 I 2 3 

oJ 

> 

vy on FIG. 83 


The Essex board measure table is stamped on the back of the body of the 
— square. It is used to figure out the board footage for almost any size of 

-_ | lumber or timber. The key to this table is the figure 12 inches on the outside 
= edge of the square, which is the starting point for all calculations. Each 
number beneath 12 represents the width of the board, and each number on 

the edge of the blade from 2 to 24 represents the length of the board, These 

: inch graduations are used in combination with the values given along the 

4 : seven parallel lines. 


| 
| 
| 
| 4 J Procedure - Finding Board Feet 
| 
| 
| 
| 


_ Under the figure 12 find the number representing the width of the board. 
3 Follow horizontally along this set of figures to the figure under the number 
- representing the length of the board. This figure is the total number of 
| ¥ : board feet for that particular piece of lumber. The board-feet answer will 
m3 read on the Essex Board Measure Scale as,74, 510, 188, etc., which 


means ’P board feet, 57% board feet, 18y> board feet. These figures are 
for lumber one inch thick. Multiply these figures by the thickness of the 
lumber. 


Example: How many board feet in a piece of lumber 2 inches by 10 inches 
by 14 feet long? Under the figure 12 find the width of the board, in this 
example 10 inches. The figure 10 will be found on the third line down. 
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Follow horizontally along the third line to the figure under the number 14 {the 
length) and read 11 8. This would be the number of board feet if the lumber 
were l inch thick. Since the lumber is 2 inches thick, multiply if, by 2. 
The amount of board feet in a 2" x 10" x 14'0" board is therefore 

23,5, board feet. 
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ASSIGNMENT: 
Find the board footage for the following: 
I"y 8x 16'90" 


os 14" = 2216" 


2 
Z| 
‘ 
3 
‘3 
= 
a 
ie 
iz 
4 
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Fe 
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ys x 4 x 18'o" 
3' x 10" x 12'9o" 


2! x 10" x 20'0" 
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UNIT VI - OTHER USES OF THE FRAMING SQUARE 


The Brace Measure Scale Lesson 3 


OBJECTIVE: To become familiar with the use of the brace measure scale. 


INFORMATION: 


The brace measure scale will be found along the center of the back of the 
tongue. It gives the lengths of corner breces placed at 2 45-degree angle. 
An example of a brace size stamped on the brace measur? scale is 36 50. 91. 
This means that the length of the brace place at a 45-degree angle against a 
36"' corner will be 50.91 inches. tm other words, the diagon.] distance be- 
tween 36 inches and 36 inches is 50.9l inches. A brace put agiinst a square 
angle, 60 inches away from the angle on each side, would be 84. 85 inches 
iong. In the same manner, the lengths of other braces are given ..n the sale. 


Braces may bz regarded as common raiters. When the brace run on the 
post is different from the run of the beam, tne length of the brace, as .’ellas 


the top ard bottom cuts, may be determined by the figures given on the r- fter 
tables for common rafiezs. 


Note: One figure on the brace measure scale ix for a brace not ata 
45-degree angie, namely, 4820. 


ASSIGNMENT: 


Find the length of the following braces: 


42°° x 42" a eo 18" x 24" 
16" x 24" 24" x 34" 
-93- 
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UNIT VI - OTHER USES OF THE FRAMING SQUARE 


Principles of Similar Triangles Lesson 4 


v 


OBJECTIVE: To become familiar with the principle of similar triangles 
in rafter layout. 


INFORMATION: 


Many problems involving angles can be solved by using the geometric 
principles underlying similar triangles. Similar triangles have identical 


—— ewes See Oe eee ee 


(See illustration.) The carpenter can make similar right triangles with 
the framing square. This procedure is known as slipping the square. 

This procedure is sometimes used if it is applicable to the layout problem, 
as it is a practical method to use on the job. 
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How to "Slip'the Square 


1. Select figvres to represent a right-angle triangle, and lay 
out this triangle, using the j> Scale. 


2. Determine one dimension of the similar, larger right-angle 
triangie required. 


3. Lay one edge of the square exactly along one of the lines of 
the smaller triangle, and "slip" the square along that line 
until it reaches the known dimension of the larger triangle. 


4. Read the figure on the other leg of the square. This figure 


will be the required secone aimension of the larger right- 
angle triangle. 


Example: 


Lay out a right-angle triangle with legs 9 inches and l2 inches. The longer 
leg of the larger similar triangle is 183 inches. To find the "rise" of the larger 
triangle, slip the square along the 12-inch side of the small triangle until the 
18$-inch mark coincides with the edge of the lumber. Read the other leg of the 
Square. The answer (rise) will be l3y¢inches. This means that 1 il ona igi 
inches will form the same angles with the edge of the board as 9 and [2 inches. 


ASSIGNMENT: 


Using the procedure explained above, find the figure to use to 
obtain the same angles? 


Small Triangle Run of Large Triangle 


10" x 12" 175 inches 
6 x12 20% inches 
8 x12 144 inches 
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UNIT VI - OTHER USES OF THE FRAMING SQUARE 


Length of a Common Rafter By Slipping the Square Lesson 5 


OBJECTIVE: To learn how to ovtain the length of a: mrnon rafter by 
Slipping the square. 


f 
‘ é 
23 Postion f / 


/ / ~~ ~~ 
- / * ~ 


Ren 
is i *+--/2 Posision we 
é 
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FIG. 86 
Procedure: 


Using the 12th scale, lay out a right triangle usins the rise per foot on 
the tongue and the foot run (12 inches) on the body. Mark along the run side 
of the square. Slip the body, perfectly parallel to the 12-inch line, until it 
reaches the mark that is one-haif the span. Read the tongue. This is the 


total rise of the roof. Measure diagonally from the total rise on the tongue 


of the square to the sate half-span figure on the body of the square. This 
measurement is the j, th-scale length of the common rafter. 


ASSIGNMENT: 


Find the scale length for the following common rafters: 


Rise Per Foot Span 
8 inches 30 feet 
7 inches 27 feet 
10 ?nches 31 feet 6 inches 
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7 UNIT VI - OTHER USES OF THE FRAMING SQUARE 


ss 


Difference in Length of Jack Rafters By Slipping the Square Lesson 6 


nat 


ana 


CBJECTIVE: To learn how to obtain the difference in length of jack rafters 
by slipping the square. 
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INFORMATION: 


hy 


The common difference in length of jack rafters is found on the rafter tables 
for 16- and 24-inch centers. By using the "slip'' method, the difference in 
length can be found for any spacing. 


Procedure: 


Using the 12th scale, lay out a right triangle using the rise per foot on the 
tongue, and the foot run (12) on the body. Mark along the run (body). Slip the 
body, perfectly parallel to the run mark, until it reaches the figure represent- 
ing the spacing of the jack rafters. Mark the tongue of the square. Measure 


from the tongue mark to the run mark. This is the difference in length of jack 
rafters. 


The plumb, level, and cheek cuts are obtained in the same manner as 
previously described in Unit IV Lesson 13. 
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UNIT Vf - OTHER USES OF THE FRAMING SQUARF 


Difference in Length c ble Studs Fy Slipping che Square Lessen 7 
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OBIECTIVE: To learn how tc obtain the aiffer 


ence in length of gable studs 
by slipping the square 


INFORMATION: 


The procedure for laying out and finding the difference in length of gable 
studs was described in Unit Hil Lesson 8. The difference in length can also 
be found by 'slipging the square.'' The same procedure as described in 
Unit Hf Lesson & is foliowed to obtain the cut to fit against the common rafter. 


FIG. 88 


Procedure: 


Using the 12th scaie, lay out a right triangle, using the rise per foct on the 
tongue, “and the feat run om (12) on the body and mark along the run side of the 
square. Slip the body, holding it perfectly parallel to the run mark, along the 
run mark until the Body reaches the figure representing the spacing required, 
and read the dimension on the tongue of the square from the edge of the stock 
ta the heel of the square. This figure is the difference in length of the gable 


Find the difference in length for the following gabic studs: 


Rise Per Foot Inches on Center 


& inches 16 

10 inches 14 

6 inches 24 
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UNIT Vi - OTHER VIES OF THE FRAMING SQUARE 


Length of the Collar Beams By Slipping the Square Lesson 8 


“~ 
rr 


OBJECTIVE: To learn how to obtain the length of collar beams by slipping 
the square. 
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Procedure: 
Collar beam lengths can aise be cbtained sy slipping the square. 


Using the 12th scale, lay out a right triangle, using the rise per foot on the 
tongue and the foot run (12) on the body. Mark along the rise side of the square. 
Slip the square along the rise mark untii the tongue reaches the figure re~ 
presenting the vertical distance that the ccllar beam is to be from the ridge. 
Read the new run (see Fig. 89). This represents one~half the length of the 


coliar beam. Multiply this figure (new run, by two ta obtain the full length. 
For the angle cuts on the ends, use the rise ver foot and 12, and cut om 12. 


ASSIGNMENT: 


Find the length of the following collar beams; include the angle cuts. 


Rise Fer Foot Vertical Distance from Ridge 


9 inches 14 inches 

7 inches i2 inches 

it~ inches 9 inches 
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UNIT VI - OTHER USES OF THE FRAMING SQUARE 


Sheathing Cuts To Fit to Hip Rafters 


OBJECTIVE: To learn how to obtain the miter and face cuts on sheathing. 
Sheathing 
FIG. 90 
INFORMATION : 


In sheathing a roof with hip rafters, a combination miter and face cut is 


required. Each cut requires a separate layout, which can be made with the 
framing square. 


Tue miter cut uses the unit of run (12 inches) and the length of common 
rafter per foot of run (diagonal of rise per foot and unit run). 


The face cut is made on the edge of the board and uses the rise per foot 
and the diagonal of the cut, as above. 


Rule: For the x .iter cut use run and length and cut on run. 
For the face cut use rise per foot and length and cut on rise. 
Example: 


Assume a $-pitch roof. The cut for a 4-pitch roof is 6 and 12. The 
diagonal of the cut is 13g inches. Therefore for the miter cut use 12 inches 


and 135 inches and cut on the 12-inch side of the square. For the face cut 
use 6 and 13% and cut on the 6-inch side of the square. 


ASSIGNMENT: 


On 1" x 6" sheathing boards, lay out the miter and face cuts for 
roofs with the following pitches: 
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UNIT VI - OTHER USES OF THE FRAMING SQUARE 


The Level Cheek Cut That Fits on a Roof of the Same Pitch Lesson 10 


OBJECTIVE: To learn the procedure for laying out this particular level 
cheek cut. 


INFOR MATION: 


Sometimes it is advisable to build a dormer gable after the main roof 
has been framed and sheathed. The advantage of this type of construction 
lies in the fact that valley rafters are eliminated and the comm.on rafters 
can be used full length, making the supporting roof not only stronger but 
simpler to frame. The bottom cut of the rafters that rest on top of che 
main roof is called the level cheek cut. 
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Procedure: 


o 


and 
« 


Use the rise per foot and 12 and mark along 12, as at lin Fig. 91. 


2. Measure on this line from the top edge of the rafter, the distance 
equal to the thickness of the rafter stock, as at 2. 


3. Draw a plumb hine at this point, carrying this line to the top edge 
of the rafter stock, and squaring it across the top (continuation of 
line 3). 


4. Connect the ends of lines 1 and 3, as at 4. Cut on lines 1 and 4; 
this gives the level cheek cut. 


If correctly done, the faces of the rafters wren put in position should be 
plumb, and the bottom cut should exactly fit the slant of the main roof. 
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ASSIGNMENT: 


rar an 


Lay out a level cheek cut for a roof where both the main roof and 
the dormer gable have a rise per foot of 8 inches. 
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UNIT VI - OTHER USES TF THE FRAMING SQUARE 


The Level Cheek Cut That Fits on a F.oof of a Different Pitch Lesson 11 


QEOECTIVE. To learn the procedure for laying out this particular level 


cheek cut. 


— Dormer Rafter 


2-Pse in inches of Main 
Roof per cet thickness oF 
Dormer Raffer 


!2Fesitor: 


. - 


” aa 
tae 


\ 


* Pos tion 


NOTE. 2se of Cut at 2 Sone Distance 


FIG. 92 
INFORMATION. 
The shape o1 the '_-21 cneek cur taat fits ona roof of a different pitch 


is the same 2s that of the level cheek cut described in the preceding lesson. 


The procedure ur laying out the cut, however, as the drawing shows, is 
eutizely differen’. 
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ae Precedure: . 
Se i. Use the rise per foot of the steep roof and 12; mark along the body i 
oe to the 12-inch mark (first position of the square in Fig. 92). & 
z ; 
eee . Be ‘ a 
ee 2. "Slip the square until the heel along the body side represents the “eB 
con thickness of the doriner rafter ("'A'' in illustration). Be sure the 3 
ea square lines up exactly with the run mark. 
3. Read the rise figrre fro.a the tongue side of the heel. This is the - 

“rise of the cut" at the hottom end of the dormer rafter (figure 2 +2 


in the illustration). 


LaBausoort, 


Lay out a level line on the dormer rafter as at 1 in the illustration. 


5. Lay out a second level line above the first level line as at 3. The 
distance between the two level lines vertically (taken at right 


angles to the level line) is the distance found in step 3, that is, 
the "rise of the cut"). 


~~ 


3 
4 


6. Make 90-degree (square) lines across the top of the rafter as at 4. 


7. Connect these lines with a diagonal line, which will be the angle 
cut of the dormer rafter, as at 5. 


ASSIGNMENT: 


Lay out a level cheek cut for a dormer 


rafter; the main roof is 4 
pitch, and the dormer is Z pitch. 
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UNIT VI - OTHER USES OF THE FRAMING SQUARE 


Making Circles with the Framing Square Lesson 12 e 
OBJECTIVE: To learn the procedure of laying a circle. % 
INFORMATION: i 
Sometimes it is necessary for the layout man to lay out a circle {~~ a 3 
particular layout problem. There are several methods of making a circle. a 
The roof framer can lay out a circle with the framing square. 4 
‘= 
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a a et meta 
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F 
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J 
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FIG. 93 FIG. 94 


Procedure: 


Drive two nails, a3 at a and b in Fig. 93, as far apart as the diameter 
of the circle. Place the square in the position shown, and with a pencil at 
the hecl, mark the circie as the square is moved in the direction of the 
arrows. When one-half of the circle is marked, place the square in the 
position shown by the dotted lines in Fig. 94, and proceed to mark the other 
half of the circle. In case a circle is required that is larger than the square 


can make, construct a2 wooden square as large as is needed to make the 
circle. 


ASSIGNMENT: 


pnt seers saben 9S . 
H Phe edee Staph 


’ Use the framing square and lay out a circle with a diameter of 
Ae 20 inches. 
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UNIT VI - OTHER USES OF THE FRAMING SQUARE 


Finding the Center of a Circle Lesson 13 


OBJECTIVE: To learn how to find the center of a circle. 


INFORMATION: 
There are several methods of finding the exact center ofa circle. The 
roof framer can do this easily with the framing square. 


FIG. 95 


Procedure: 

Draw two lines, similar to lines A-B and a-b in Fig. 95, at any convenient 
position. Find the centers of the two lines, as at c-c, and place the square in 
the: positions shown, drawing lines along the edge both times. The point at C, 
where the two lines intersect, will be the center of the circle. 


ASSIGNMENT: 


Find the center of the circle laid out in Lesson 12. 
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UNIT VI - OTHER USES OF THE FRAMING SQUARE : 
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1. Lay out cross bridging for the following floor joists: 


i 

i$ 

Size Spacing on Center | 

2" x 10" 14 inches a 
2" x 8" 12 inches 3 
4" x» gt 16 inches ‘3 

2" x 12" 16 inches ‘3 


2. Use the Essex Board Measure Scale to find the board footage 
for the following pieces of lumber: 


jn 


Wet + tebe see is La, ih pbilail 1 Pans 
pipeline albania Net eters hl ae eg ot te 


2't x 10" x 20'9" 

4it x 8" x 16'0"' 

| 4" x 10" x 14'0" 
- 14" x 14! x 20'Q'! 


on 7” 


3. By means of "slipping the square" find the second dimension 


of the larger triangles: 
i 
a | 
LG Small Triangle Run of Large Triangle 
i 
4 6" x 12" 15 inches 
7 10”.x 12" 205 inches 
* 8" x 12" 143 inches 
“ 4, Find the scale length for the following common rafters by 
a "slipping the square": 
| Rise Per Foot Span 
fy a a ae aes 
lad . 9 inches 27 feet 
—— 10 inches 28 feet 6 inches 
ae | 12 inches 26 fee 
3 $ inches 31 feet 
Pt 
-108- 


F 3 


a na Fah ee aed as a 
s - 5 i + ae ee i eee 
oe, gram SO cee eee ere ne, wa ae ee ems Pee . eee eee Sede Sa eee ee enone 


acne ene ed 
5 
5. Find the common difference in length for the following jack rafters i 
by "slipping the square": ‘ 
* 
Rise Per Foot Spacing fF 
! 
9 inches 12 inches i 
64 inches 16 inches 
12 inches 18 inches i 
6. By "slipping the square," find the common difference in the length 
of the gable studs for the following roof dirnensions: t 
g Rise Per Foot Spacing 
q 12 inches 16 inches ; 
= 10 inches 14 inches 
. 3 8 inches 24 inches [ 
= 6 inches 20 inches k 
1 eee ui 
a 7 
yi 
e fl 7. Find the length of these collar beams by "slipping the square": 
eg 
= Rise Per Foot Vertical Distance from Ridge 
a 
a 9 inches 14 inches 
= 12 inches 1 foot 4 inches 
i 7 inches 1 foot 2 inches 
ae 
= 
; + 8. The rise per foot of the main roof is 8 inches. The rise per foot 
3 of the dormer gable is also 8 inches. Lay out the level cheek cut 
i i for the dormer common rafter to fit on top of the main roof. 
e 9. Use the framing square and lay out a circle with a diameter of 
= 16 inches; find the center of the circle. 
x 
| 
= 
= 
= 
Zs 
| 
i 
| 
i 
| 
| 
! 
f 
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UNIT VII - SUMMARY OF ROOF INFORMATION 


General Information Lesson 1 


OBIECTIVE: To review the types of roofs and rafters. 
INFORMATION: 


This unit will serve as a review of the information covered in the preceding 
units. No explanation of procedures is given. The student should be sure he 
fully understands the various layout problems before he reads this unit. This 
review material is divided into three parts: 


1. Genrnz2ral information 
2. Definitions 
3. Basic rafter layout principles 


f Types of Roofs 
). Shea: Slants in one direction only 
.* 2. Gable: Slants in two opposite directions 
iy 3. Hip: Slants in four directions 
2 4. Intersecting: On buildings that have offsets or angles 
ae | Kinds of Rafters 
iJ ° 3 ee 
a. 
:4 1. Common 
ae. 2. Hip 
: 3. Valley 


Jack Rafters 


TeTeete Se Pee erat ee TEP TE OTT 
H han 
— 


a | 1. Hip jack 
_ 2. Valley jack 
ry } 3. Cripple 
. Basic Rafter Cuts 

‘ 

1. Ridge - at the ridge (a plumb cut) 
} : 
z t 
% 2. Cheek - at top end of hips, valleys, and jacks (an angle cut) 
} EE 
i 3. Seat - at the plate line (combination plumb and level cut) 


my 


4. Overhang - at exposed lower end of rafter (usually a combination 
plumb and level cut) 
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ee ee te ee 8h 
roof has the same slope on all its parts 
roof has two or more different slopes 


Mathematical relationship between total rise and span 


Equal Pitch 
Unequal Pitch 


There are three applications of the term "pitch" 


1. 
2. 
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UNIT ViT - SUMMARY OF ROOF INFORMATION 


Definitions Lesson 2 


OBJECTIVE: To review the definitions used in roof framing. 


INFORMATION: 


The definitions are grouped according to the information required before 
actual layout worx can begin. 


Span 
1. Total span - distance from outside edge of wall plate to 
the opposite outside edge of wall plate. 
2. Unit of span - always 24 inches. 
Rise 
1. Total rise - vertical distance from top of wall plate to 
top of ridgeboard. 
a. Rise per foot - number of inches that roof rises per foot of run. 
Run_ 
1. Total run - always one-half the total span. 
2. Unit of run -~ always 12 inches 
Rafters 
1. Common rafter - the rafter that extends at right angles from 
plate line to ridge 
2. Hip rafter - the rafter at the intersection of any two of the 
tour sloping surfaces of a hip roof 
3. Valley rafter - the rafter that is framed at the intersection of 


two slopes of an intersecting roof 
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Jack Rafters 


2. Valley jack 


3. Cripple jack 


Ridge 


Rafter Cuts 


1. Ridge cut 


2. Seat cut 


3. Overhang cut 


4. Cheek cuts 


Deduction 


Rafter Lengths 


l. Mathematical 


2. Actual 


Angle of Cut 


l. For common rafter 


2. For hip and vailey 
raiters 


For unequal pitch 
roofs 


a rafter that runs from the plate to the hip rafter 


a rafter that runs from the ridge to the valley 
rafter 


a rafter that does not touch either the ridge or 
the plate 


the highest part of the roof (where the ridge cuts 
of the rafters meet) 


at the top end of common, hip, valley, and 
valley jack rafters 


the cut at the intersection of a rafter with the 
wall plate, on which it is to be nailed 


the cut at the bottom end of any rafter that 
overhangs to form a cornice 


The single cheek cut: a slanting plumb cut on 
jack, valley, and hip rafters to make them fit 


against the piece to which they are framed. 
The double cheek cut: the same as a single cheek 


cut, except that the slanting cut is in two directions, 


such as a "'V"' cut on hip or valley rafters. 


The amount necessary to shorten each rafter, to 
allow for the thickness of the stock to which it is 
framed 


the exact mathematical length of each rafter, with 
no allowance made for deducticn; also called line 
length 


the actual length of a rafter after deduction has 
been made 


use rise in inches, and 12 inches 


use rise in inches, and 17 inches (for equal-pitch 
roofs}. 


use total rise and total run measurements. 
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UNIT VII - SUMMARY OF ROOF INFORMAT*7N 


Tasca teri belted $f" 


Basic Rafter Layout Principles Lesson 3 


- ee aceite J 
ah. 


OBJECTIVE: To review certain fundamental layout principles 


INFORMATION; 


IMost of the difficulties of rafter layout will disappear as soon as the student 
has learned to visualize the rafter relationships in their plan view (as seen from 


above). The pitch of the roof need not be considered. The following rules apply 
to all rafters when considered in plan view. 


Fe re ee 
I Taare eee a 


: 1. Common r°fters intersect the ridge at a 90-degree (right) angle. 


Ce: 2. Hip, valley, and jack rafters of an equal-pitch roof intersect the | 
“4 | roof member to which they are framed at a 45-degree angle. i 
= 7 3. Cheek cuts for equal-pitch roofs are laid out at right angles to the : 
i plumb cuts. i 
a: | i 
: iz 4, Hip, valley, and jack rafters for unequal-pitch roofs intersect the : 
.. member to which they are framed at any angle other than 45 degrees. i 
= This is the basic reason why unequal-pitch roofs are more difficult i 

: 4 P to lay out than equal-pitch roofs. 
a f 
Principles of Deduction : 
: ™ All rafters that are framed against nother roof member must be shortened 


if to allow for the thickness of this member. The rules are as follows: 


1. All deductions are on the principle of the plan view; therefore, all 
measuring is done at ~ight angles to the plumb cut. 


2. <All deductions are on the basis of one-half the thickness of the stock 
to which the rafter is being framed. 


3. For common rafters, the deduction is one-half the thickness of the 
ridgeboard. 


4. For hip and valley rafters, the deduction is three-quarters of the 
thickness of the ridgeboard. 
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5. For jack rafters, if the mathematical length is found, then the 3 
ceduction is the same as for hip or valley rafters. If the iq 
rafter tables on the square are used, then deduction is not lg 
necessary. a 

fH 

Note: When figuring out deductions, measuring on the rafter at right angles i 
to the plumb cut automatically shortens it tue correct amount, regard- . 

less of the pitch of the roof. 3 


=: Principles of Similar Triangles 


. 3 For an equal-pitch roof, the angle formed by the rise in inches and 12 inches 
=. of run is equal to the angle formed by the total rise and total run. The triangles 
a. so formed are known as similar triangles. 
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Six Selected Instructional Aids for Teachers of Agriculture, 
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a This document describes aids for teacher use in vocational 
; agriculture classes, or for promoting the agricultural program, 
The aids were developed at an inservice institute by teacher 

committees who consulted subject matter specialists. Included are 

: (1) overhead projection transparency masters on landscape planning, 

a (2) information and directions for making soi! monoliths, (3) a 

Ff suggested form and pertinent information for teaching identification 

; of 54 landscape plants, (4) questions and answers about vocational 

agriculture and the Future Farmers of America for a 

recrui*ment brochure, (5) a description of 51 slides for promotion 

of the agricultural progiam, and (6) plans for an electric quiz 

board, This document is available for $1,00 from 

Vocational-Technical Curriculum Laboratory, Rutgers University, 10 

seminary Place, New Brunswick, New Jersey 08903, (JM) 
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PREFACE iz 


During the 1966 Inservice Surmer Institute, 'Instructional Aids for ‘ 
Teachers of Agriculture," a list of projects re'ating to teaching materials was 
developed. From the list the sixteen teachers of agriculture enrolled in the ( 


Institute selected the six projects described in this booklet as having the most 


utility to them in their programs. 


a Committees were formed to pursue the projects in such a way that the 

2 final report would be useful to fellow teachers of agriculture. Preliminary 

a 3 drafts of the materials were presented to class members for improvements, 

= 

: = additional suggestions, and a degree of approval. Materials were then returned 

| | to committee, re-written, and submitted to the class for final approval. 

; | | Specialists from the College of Agriculture and Environmental Science, 

1 | | Rutgers - The State University and the New Jersey Department of Education 

% 

i ; were consulted by members of the committees. Special recognition is given to 

7 | Mr. George W. Lange, Director of Agricultural Education, New Jersey Department 

q of Education and to Mr. Robert M. Hanna, Associate Extension Specialist in Soils, 

bo] 
“ College of Agriculture and Environmental Science, Rutgers - The State University, 
= for their continued professional help during the two-week Institute. 


The teachers of agriculture are commended for selecting meaningful projects 


a a which will help them and fellow teachers with their professional responsibilities. 
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ORIGINALS FOR PREPARING OVERHEAD TRANSPARENCIES 
ON LANDSCAPE PLANNING 

This series of originals is made available to the teacher for making 
transparencies. The teacher shuuld not feel obligated to use each original 
in the set nor should he consider the set to be complete. 

To use the originals in this booklet, remove the pages. A transparency 
is made by placing a piece of specially prepared transparent material over the 
origina! 2nd putting both through a copying machine at the correct speed. The 
process results in a piece of transparent material with an image of the original 


fixed on it. It is known as a transparency and is used on an overhead projector 


as an instructional aid. 

More than one original and/or transparency may be necessary to explain 
an idea or a principle of landscape planning. For that reason seventeen originals 
were prepared to explain ten ideas or principles. To help the teacher use the 


transparencies in a suggested sequence, a syllabus precedes the originals. 
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10. 


Syllabus of Originals 


Plan before planting. 

Plan for usefulness, convenience, safety, comfort, and beauty. 
A complete landscape plan illustrating the above concepts. 
An overlay (place on top of the complete iandscape plan). 
Survey the site - taking an inventory. 

Measuring and locating points. 

Draw the site plan to scale. 

A site survey drawn to scale. 

Three areas of the home landscape. 

A diagram of the three main areas to be planned. 

Planning the public area - The foundation planting. 
Planning the public area - Frame the house with trees. 
Planning the public area - A well planned public area. 
Planning the private area. 

Planning the service area. 
Kinds of landscape design - Informal garden. 


Kinds of landscape design - Formal garden. 
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INFORMATION AND DIRECTIONS NECESSARY 
TO MAKE SOIL PROFILES 


When teachers of agriculture observe soil monoliths on display at fairs 


and agricultural meetings, they often wish for one or more in their own classroom. 


Few teachers of agriculture make maximum use of soil monoliths for instructional 


purposes because they do not have them and they are not readily availabie. 


This section of the booklet is written to encourage teachers and students 


to make their own soil monoliths. Be advised, however, that while soil raonoliths 


are relatively inexpensive, they do require considerable time to make. 

The collection and preservation of soil profiles begins with an interesting 
field trip and often culminates in an excellent laboratory or science fair project 
for several of the students. Close supervision by the teacher is necessary to 
insure success. 

The finished profile, stable in a vertical position, adds to the classroom 
decor when displayed on the wall. In class the soil monolith can be used to teach 
soil type, structure, horizons, and characteristics relative to the living phase of 
the profile. It is a useful instructional aid when teaching land judging, doing a 
television program, or preparing a student demonstration. 

Mounted soil profiles are invaluable instructioual aids for teaching. The 
idea is to make them now, use them when the occasions arise, and hang them on 


the classroom wall until they are needed again. 
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Materiais Needed: 


Tools and materials needed to prepare soil monoliths include shovels, 
flat spade, mattocks, knives, scissors, measuring tape, cloth, string, and 
several squeeze bottles with solutions premixed. Two one-inch boards, one 
6" and the other 8" wide, will be needed to support the profile. The length of 


the boards, approximately 48", will depend upon the depth of the soil from 
which the profile is taken. 


Solutions Needed: 


Solution No. 1 is a diluted solution of cellulose acetate in acetone. 


It is made by dissolving 140 grams of cellulose acetate in acetone to make 
one gallon of solution. 


Solution No. 2 is a concentrated solution of cellulose acetate in acetone. 


It is made by dissolving 450 grams of cellulose acetate in acetone to make one 
gallon of solution. 


Solution No. 3 is a mixture of vinylite resin, acetone, and methyl 
isobutyl ketone. It is made by dissolving 240 grams of the vinylite resin 


into a 2:1 mixture of acetone and methyl] isobutyl ketone to make one gallon 
of solution. 


The solutions are made by preparing a slurry first and then adding 
additional solvent to the slurry. Prepared solutions can be stored for several 
days before they are used. Since they solidify when exposed to air, it is 
important that solutions be kept in closed containers. 


Solutions should be applied to soil monoliths with plastic squeeze bottles 


rather than a spray gun. The gun often becomes clogged and is difficult to clean. 


Place solution No. 1 in a plastic bottle overnight to test the reaction of the 
solution on the plastic. THE ACETONE MAY DISSOLVE THE BOTTLE, 


Sources of Solution Materials: 


Acetone and methyl isobutyl ketcre can be purchased at almost any 


chemical supply house. A source fer each of the other two materials is 
as follows: 


Vinylite NYHH resin Celiulose acetate 
Bakelite Corporation Hercules Powder Company 
230 North Michigan Avenue Cellulose Products Department 
Chicago 1, Dlinois Parlin, New Jersey 
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Site and Soil Conditions: 


Factors to consider when selecting a site for preparing a soil profile 
are as follows: 


1. Make sure that all of the horizons are intact if an exposed profile 
is found at an excavation. 


2. Avoid taking profiles in wooded areas because tree roots will inter- 
fere with obtaining a good monolith. 


3. Do not take a sample from extremely stony or sandy soil if in- 


experienced at the task. Profiles are difficult to ovtain from stony or sandy 
soils. 


4. Make sure the soil is moist before taking the profile sample. 


If drought persists, soak the site thoroughly with water several days before 
exposing the profile. 


5. Dig the pit iarge enough and deep enough to expose the full profile. 
The pit should be at least 3' wide and 5' long. When the pit is dug the strenuous 
Work is done and the more tedious work begins. Slope one of the 3' sides of the 
pit approximately 5 degrees and plane the surface as smeoth as possible. The 
smoothed surface should be 18" to 24" wide. The center 6" of the smoothed side 
should be used for the soil profile sample. 


Removing the Sample: 


Lay the 6" board in the center of the smoothed surface of the prepared 
pit. Use a knife to mark the soil around the edge of the board. Remove the 
board and treat the marked area with approximately 1 quart of solution No. 1. 
Permit the treated area to dry 10 te 15 minutes (longer for heavier soils and 


cooler days) and treat it the second time with about 1 1/2 quarts of solution No. 2. 


Approximately 30 minutes after solution No. 2 has been applied, place the 
€" board firmly against the treated arez. Trench out the soil 6" to 8" wide and 
3” to 5" deep on each side of the board. Next, cut behind the entire length of the 
soil profile from one of the side trenches. Start from the other trench to cut holes 
through to the first trench at &" intervals. Tie the profile securely to the board 
at each hoie. Finally remove the remainder of the soil that is holding the profile 
to the pit, and carefully lift the profile from the excavation. 
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Finishing the Monolith: 
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Carefu!.y transport the soil profile in a horizontal position to the school 
shop so that the 1°nainder of the work can be done indoors. Place the board 


which is supporting ihe profile on a laboratory table in a well-lightea part of 
the shop. 
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Apply Solution No. 2 liberally in strips to the 8" board and place it along- 
side the 6" board which is si: pporting the profile. Gently transfer, by sliding, 
the soil profile from the 6" bs.rd to the 8" board. Center the profile on the board, 
allowing space at the top of the ioard for the soil type name. Now gently press 
the profile to the 8" board, remuv2 the excess solution, and allow to dry for 24 hours. 


After the profile is firmly cemented to the 8" board, it should be trimmed 
to the desired thickness (1" to 11/2"). Natural structure of the soil can be 'brought 
out' only with considerable patience and time. An ice pick is useful in ‘bringing out' 
the soil structure. Blow the loose soil particles from the profile with air. Brushing 
will damage soil structure at this point. 


When completely satisfied that the soil profile is 'worked down' properly, 
saturate it with solution No. 3. Apply the solution from a squeeze bottle, allow 
it to soak in, and apply more solution. Do not apply this solution with a brush 
because it will result in a smearing of the surface and destroy the aggregate 
structure of the soil. 
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Adequate ventilation is needed at all times when using solutions indoors. 
Inhalation of fumes from the solutions may cause illness and headaches. Ope. 
flames and smoking should not be permitted because of the combustible nature 
of the solutions. 


When solution No. 3 is fixed (2 to 3 days) the soil monolith can be framed 
with 3/4" x 3/4" quarter round moulding glued to the board. The board and moulding 
should be then sanded and finished with clear sander sealer, gloss lacquer, and 
varnish. Soil type, horizons, and other pertinent informatim should be painted 
neatly in black at the appropriate places on the board and moulding. 
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Additional free information can be gotten by writing the senior authors 
for the following publications: 


Berger, K.C., and R.J. Muckenhirn. Soii Profiles of Natural 
Appearance Mounted with Vinylite Resin. Soil Science Society 
Proceedings 10, 1945. pr 368-370. 


Write to University of Wisconsin, Madison. 


Smith, H.W. , and C.D. Moodie. Collection and Preservation of 
Soil Samples. Soil Science. 1947, 64:61-69. 


Write to Washington Agricultural Experiment Station, Pullman. 
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A SUGGESTED FORM AND SOME PERTINENT INFORMATION 
FOR TEACHING IDENTIFICATION AND VALUE 
OF 54 COMMON LANDSCAPE PLANTS 
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A SUGGESTED FORM AND SOME PERTINENT INFORMATION 
FOR TEACHING IDENTIFICATION AND VALUE 
OF 54 COMMON LANDSCAPE PLANTS 
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New Jersey teachers of agriculture have identified what they believe to 


be the more common landscape plants used in the State. Each of the plants 


ee 


a 
i al 


was classified as follows: (a) tree, (b) shrub, (c) small tree, or (d) vine. 


’ The plants were also appraised qualitatively for ornamental value. Foliage, 
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flowers, fruit, and other ornamental considerations such as bark, growth 


habit and rate, texture, and fall coloration were measures of landscape 


value and also aids to identifying the plants. The list of common landscape 
plants with identifying characteristics outlined will aid teachers in preparing 
og students for state FFA ornamental horticulture contests. 

q On the next page is a sample form which can be duplicated and used 


as an instructional aid. Completed forms, when done by students and kept 


j 4 in their notebooks, aid them in learning to identify landscape plants. 

=z Several pages following the sample form provide the data for partially 
z completing 54 of the _chool-duplicated forms. The teacher may wish to give 
€ the students additional information and encourage them to sketch the plants in 
F = 4 the appropriate place on the forms. 


es Have the students attach several m* :ographed forms to their clipboards 
before the class tours the school grounds, visits the arboretum, or makes a 
field trip to the local nursery. Use fresh plant samples, colored slides, and 


plastic nursery labels in class to augment the learning, 
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IDENTIFICATION AND VALUE OF LANDSCAPE PLANTS ‘é 
Family 4 
Common Name(s) Specific Name : 
Identifying Characteristics: Sketches of Characteristics: q 
Leaves 5 

Type 3 

Arrangement 4 

Margins 3 

Size, Shape _ i 

Other Features 4 

Twig . 

Buds 3 

Leaf Scars 4 

Color 4 

Other Features . 

iq 
4 
Flower Notes on Ornamental Value: q 
Color 
Size 
Arrangement 
Effective 


Other Features 


Fruit 
Type 
Color 
Size 
Effective 
Other Features 

Bark q 
Configuration 5 
Color 1 
Other Features iz 


~ 


Size and Shape 
Mature Height 
Characteristic Shape 
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ACERACEAE:; 


1. Norway Maple (Acer platanoides} has leaves which are simple and opposite, 
and give a bright yellow autumn ccloration. A milky sap is present when 
the petiole is broken. The flowers are small, yellow in color, and appear 
in late April. The bark, which is black to dark brown, has tight vertical 
and horizontal ridges. The tree reaches a mature height of 90 feet and is 


wide spreading. It is not recommended for a street or lawn tree because 
of a shallow root system. 


2. Red Maple (Acer rubrum) has simple and opposite leaves. They are 3 to 4 
incnes long and wide, with petioles often red in color. The autumn color 
is a bright red. Young twigs are green but tum red as they mature. 
Flowers are tinted yellow to bright red, appearing early in the spring 
before the leaves appear. The 1 inch long, reddish, winged seeds are 
the fruit of this species. The tree will mature to 120 feet in height, with 
an upright, spreading shape. Red Maple has a silver gray scalelike bark. 


3. Sugar Maple (Acer saccharum) has a simple and onposite leaf, which has 
autumn colors of scarlet, yellow and orange. This species is a desirable 
street tree because of its high, spreading branching characteristics. It 
will reach an average height of 120 feet. The bark is silver-gray in color 


and has a long and irregular strip configuration. The tree doesn't exfoliate. 


APACYNACEAE: 


4, Myrtle (Vinca minor) This evergreen has a simple and opposite leaf 
arrangement, which has a lustrous dark green color, The lilac blue 
flowers (1/2 - 3/4 inch) are present in late April and add to the species' 
omamental value. This vine, which is about 6 inches high, produces 
excellent ground cover. 


AQUIFOLIACEAE: 


5, Japanese Holly (flex crenata) is an evergreen with a simple, alternate leaf 
arrangement. The upper surface is dark green and glossy, with the under- 
side of a lighter green color. The black berry-like fruit is 1/4 inch in 
diameter. It ripens in the fall and lasts the entire winter. This 20 foot 
high, dense upright shrub makes it desirable for a hedge. It is also of 
ornamental value for use as a foliage specimen plant. 
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6. American Holly (flex opaca) This evergreen, like the Japanese Holly, has 
simple, alternate leaves. The leaves, however, have a spiny margin. 
The top of the leaf is green, with a yellow-green underside. The flowers 
are not showy and there are male and female plants. The berry-like fruit 
of a dull red color along with the glossy leaves, makes it of ornamental 
value. The berries, which are born singly or in small clusters, ripen in 
the fall and are present until early winter. The smooth light gray bark is 
characteristic of this pyramidal shaped tree which reaches a height of 45 feet. 


7. Convex Leaf Holly (flex crenata 'convexa') is an evergreen with a simple leaf 
in an alternate arrangement. The cup shaped leaves are 1/2 to 1 1/2 inches 
long. The black berry-type fruit ripens in the fall. The 3 to 4 foot, compact, 
rounded shrub makes an excetlent hedge. The lustrous dark green foliage 
and the numerous irits add to its ornamental value. 


ARALIACEAE; 


8. English Ivy (Hedera helix) has simple leaves that are 4 inches long and have 
three to five lobes. This evergreen has black berries which ripen in the 
fall. The clinging vine will reach a height of 90 feet. It is of value for a 
ground cover and for its foliage. 


BERBERIDAC EAE: 


9. Japanese Barberry (Berberis thunbergi) has simple, alternate leaves which 
are borne in fascicled spurs. The buds are small and the twigs are reddish 
to purpte in color. Another feature of the twigs is that spines arise at the 
base of the leaf axils, one at a node. The yellow flower appears in mid 
May. The red berry fruit ripens in winter and Sometimes remains on the 
shrub for the entire winter. The globe-shaped shrub reaches a height of 
7 feet at maturity. In addition to the fruit, the foliage produces a scarlet 
autumn color. 


BETULAC EAE: 


10. Gray Birch (Betula populifolia) has simple, alternate leaves and a catkin 
arrangement of the flowers. The smooth gray-white bark has black 
triangular markings. This small tree reaches a height of 30 feet, usuaily 
with several trunks growing ina clump. The ornamental values of the gray 
birch include the yellow autumn coloration, bark, and its ability to do well 
in both poor and good soils. It is a rapid growing tree, but has a short life. 


BUXAC EAE: 


11. Boxwood (Buxus Sempervirens) is an evergreen with a simple leaf with 
opposite arrangement. The leaf is glossy green with a yellow-green lower 
surface. The twigs tend to be green in color and the older twigs become 
somewhat angular. This slow growing shrub will reach a height of 20 feet. 
Its foliage makes it of value for a specimen plant or hedge. 


ame 


“ne 


Z 
= 
= 
= 


32 


ee oe 

a ti 
H 

AMUAUE ap apne 

Daan 3 < 


| 
| 


CORNAC EAE: 


12. The leaves of the Flowering Dogwood (Cornus florida) have sharp y° iuted 
leaf tips with arched veins. The dense lustrous foliage is comprised of 
simple leaves on an opposite arrangement. They produce a scarlet fall 
color. The twigs are green in color when young. The flowers which are 
smali and yellow are surrounded by large showy, white bracts and appear 
in April to mid-May. The fruit of the dogwood is a bright red drupe, which 
remains on the tree fr most of the winte.. The dark brown bark is rough 
and in broken plates. This small tree may reach a height of 40 feet. 


CUPRESSACEAE: 


13. Pfitzer Juniper (Juniperus chinensis 'pfitzeriana') This snrub has two types 
of foliage. The first is tie needle-like foliage on the juvenile growth and 
the second is the scale-like foliage on the adult growth. The fruit is a blue 
berry which matures in the fall. This spreading, somewhat upright shrub 


reaches a height u: 5 feet. The long, spreading almost horizontal branches 
and the foliage give the shrub« :.:iental value. 


14. Arborvitae (Thuia occidentalis) is an evergreen with scale-like foliage. 
The back of the ‘eaf contains a gland. Facial scales have a larger gland. 
4A 1/2-inch long brownish-yellow cone is the fruit of this species. The bark 
of this tree is reddish brown. A mature tree will stand 60 feet high. 


CAPRIFOLIACEAE: 


15. Glossy Abelia (Abelia grandiflora) is a half evergreen with an opposite 
to wh-rled arrangement of simple leaves. Leaves have a dark green 
uppe1 surface, a bearded appearance at the base of the midrib, and produce 
a bronze to purple autumn coloration. The flowers of this shrub are pink in 
color and persist throughou! August. This dense, wide spreading shrub 
reaches 2 height of 5 feet and is useful as a hedge. 


16. Double Fite Viburnum(Viburnum plicatum ‘tomentosum') The foliage of this 
species is simple with an opposite arrangement. The underside of the leaf has 
a dense stellate pubescence with some on the midvib of the upper surface. The 
buds are czale-like and the twigs also have the stallate pubescence. White 
flowers appear in iate May to early June. The red to blue-black showy drupe 
is also characteristic of this species. The shrub reaches 9 feet in height, 
and the horizontal, wide spreading branches are apparent in winter. 
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ERICACEAE; 


17. Kalmia latifolia is the scientific name for the Mountain Laurel. The simple 
leaves of this evergreen are arranged in an alternate pattern. The » inch 
long leaves have a glossy, thick texture, with a yellow-green lower surface. 
The white to rose-colored flowers bloom in mid June. This globe-shaped 
shrub will reach a height of 30 feet. It may be used as a foundation planting 
in a naturalized landscape. It requires an acid soil and is susceptible to 
leaf spot. 


18, Japanese andromeda(Pieris japonica) is similar to the Mountain Laurel 
in its leafarrangement. These simple leaves have a glossy surface 
which adds to its ornamental value. The white flower blooms in mid- 
April and is long lasting. This upright spreading shrub will reach a 
height of 9 feet and grows better in the shaded conditions. It also 
dces well in a variety of soils. 


19. Catawba Rhododendron (Rhododendron catawbiense) is a simple leaf evergreen 
with an alternate arrangement. The leaves are thick with a shiny upper 
surface and a yellow-green lower surface. The buds are green the entire 
year and the branches are whorled. The 2 1/4 inch flower is a red lilac color 
which blooms in early June. Olive green spots in the upper most petals are also 
characteristic of the flower, A capsule fruit does little to add to the ornamental 
value. This shrub which reaches a height of 6 to 18 feet is wide spreading but 
not very dense. The species survives on low pH soils and is tolerant to shade. 


20. Kurume Azalea (Rhododendron obtusum) has simple and alternately arranged 
foliage which produces a reddish fall color. The orange-red to bright red 
flowers bloom in mid May. This shrub will reach a height of 3 feet. Itis 
of interest for its many valuable ornamental varieties. 


FAGAC EAE; 


21. European Beech (Fagus sylvatica) has simple leaves arranged in an alternate 
pattern. These glossy, dark green leaves have 5 to 9 veins each. The buds 
are long with a gradual taper. The fruit of this species is a nut. The bark 
of the 90 foot tree is smooth and blue-gray in color. The European Beech 
is a good shade tree and has an autumn coloration of bronze. Th.re are also 
several forms of this species available for ornamental use including the weeping, 
variegated leaf, and purple leaf forms. 


22. Pin Oak (Quercus palustris) has a simpie leaf in an alternate arrangement. 
The chestnut-brown twigs contains long, narrow, sharp pointed buds. The 
Pin Oak produces the smallest acorn of the oaks. Thet.. ‘ill reacha 
mature height of 75 feet and is pyramidal in shape with dre , branches. 
The ornamental values of this species ere the fine texture of the foliage, 
growth ~ate, and the autumn coloration of brown to scarlet. 
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23. Fastigiate English Oak (Quercus rcbur 'fastigiata') has a simple leaf and 
an alternate leaf arrangement. The base of the leaf is heart shaped and 
the petiole is short. The large acorn fruit is borne on long stalks and 
has a smalicup. The bark is dark gray te black and block-like in configuration. 


This narrew upright tree reaches a height of 74 feet. It may be used as an 
accent tree. 
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24. Red Oak (Quercus rubra} has bristles at the tins of the lobed, ten-inebh simple 


a smooth under surface. The teaf arrangement is alternate, The bright 
yellow flowers with ribbon-like petals form in clusters and appear in late 
Autumn to early Winter. This 15 foot shrub contains a capsule fruit. It 


is tolerant to acid soils and partial shade. The shrub is showy when the leaves 
have dropped. 


5 


leaf. The leaf arrangement is alternate. In winter the twigs have a red-brown = 
color and contain the largest buds of the caks. The large acorn has a shallow, 3 
fiat cup. Red oak has dark brown ic black colered bark. This 75 foot tree, 4 
which is wide spreading has a rounded top. The ornamental values of this = 
species includes its use for shade and street plantings, and its autumn coloration a 
of red to bronze. Es 

) GINKOACEAE: 3 

: a 

25. Maidenhair Tree (Ginkgo biloba) The thick leaves of this species are simple 

| with an alternate arrangement. Three to five leaves grow on short spurs. 3 

| ame Reddish brown to orange colored twigs contain the biunt buds. Male and 3 

ia fernale plants are characteristic of this species. The female is undesirable 3 

Zz because of the pungent odor of its fruit. The 1-1 1/2 inch yellow-brown ty 

| fruit resembles a drupe. The tree will reach a height of 120 feet with wide z 

| lq spreading but irregular branching. It is resistant to insects and disease, 

| rt and it makes a specimen tree for large lawns. The autumn coior is bright 

i yellow. 

a 

| a ; HAMAMELIDACEAE: 

4 24. Hamemelis virginiana commonly known as Witch Hazel has a simple leaf with 

| 


27, The star-shaped leaves with a heart-shaped base are characteristic of the 
Sweet Gum (Liquidambar styracifiua). These simpie leaves are alternately 
arranged, The fruit is a multiple of capsules ina globe-shaped head. They 


la RS 3 


mature in fail and last into early winter. The 125 foct pyramidal-shaped ‘3 
tree has a deeply furrowed bark. The glossy foliage has an autumn coloration q 
of orange ta red. Sweet Gum can be planted in wet or moderately dry soils. ‘@ 
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LEGUMINOSAE: 
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28. Silk Tree Mimosa (Alvizzia julibrissin) has a compound, doubly pinnate 
leaf. These aitez..ately arranged leaves contain small sickle-shaped 
leaflets, appearing feathery. The bright rose pink flowers are 1 to 
1 1/4 ‘nches across. The "Balls of Pinkish Thread" flowers appear : 
in mid July to September. The brownish pod fruit is flat and about 6 inches 4 
jong. These persist through most of the winter. The 36 foot tree is broad 
spreading with a flat top. The bark is smooth and brown incolor. Its 
ornamental! values are its foliage, flower and suitability for landscaping 
ranch-type houses. 


Sa, 


29. Thornless Honey Locust (Gleditsia triacanthos 'inermis') has a compcund 
leaf which is alternately arranged. The leaf is fine-textured and ranges i 
from 7 to 12 inches long. This broad and oper tree grows to a height of 
125 feet and is lacking in flowers and fruit. It is a good shade tree and is 
easily transplanted. 


30. The three-foliated, compound leaf is characteristic of the Golden Chain 
(Laburnum anagyroides). These alternately arranged leaves have a 
gray-green upper surface, with a silky pubescence underside. The 
yellow flowers develop in late May to eariy June hanging from the green 
twigs. A 2 inch long pod will develop. This small weeping tree 
(25 feet high) has a smooth bark. 


33. The Chinese Scholar Tree (Sophora japonica) has dark green compound 
ieaves, which are alternately arranged. The fragrant white or yellow 
flowers bloom in August and develop into green pod fruits. The 75 foot 
tree is vase shaped, rounded, and wide branching. It is a good shade 
tree and one of the larger trees to bloom in the fall. 


MAGNOLIACEAE: 


32. Saucer Magnolia (Magnolia soulangeana) produces simple leaves which range 
from 6 to 18 inches long. These leaves develop alternately on densely 
pubescent twigs. The flowers are white with a purple base and are 5 to 
10 inches across. They are borne terminally in mid April to early May 
before the 'eaves appear. The smooth bark is characteristic of this 
25 foot tree. 
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OLEACEAE: 


33. Forsythia is both the common and genius name of this ornamental shrub. 
Simple leaves develop with an opposite arrangement on the yellow-bz-own 
twigs. A yellow flower appears in April. Depending on the species. 
the height will vary froma 2 to 9 feet. 
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cae | 34. Common Privet (Ligustrum vulgave) has a 1 to 2 inch oblong simple leaf. “ 
$ i These sre oppes:te ané have pubescents on the under surface. The twigs es 
aiss have nubescents in the iuvenile stage. The fragrant white flowers ae 
appear in mid-dune aid develop iato black berries by September or = 
October. This 15 feot shrub is ot value for formal hedges. ie 
35. Common Lilac (Syringa vulgaris) has a simple leaf which is borne oppositely 2 
on the twigs with a waxy, glossy upper surface. The twig also bears a 1z 
twin terminal bud. The lavender or white fragrant flowers appear in late 5 | 
May on this 20 foot upright shrub. ie 
ES 
@ 
PINACEAE: 2 
3 
Mz 
‘3 
36. White Fir is an evergreen with needle-like leaves. The i to 2 inch needles = 
are blue-green in color, longest of the firs, and have a spiral arrangement. 3 
The 120 foot conical tree has a smooth gray bark. The fruit of the (Abies 


concolor) is a 4 inch cone which is purple to brown when it breaks apart. 
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3¢, European Larch (Larix decidua) has a deciduous needle which clusters with 
the bud at the tip of the spurs. Thirteen or more leaves form each cluster. 
A 2 inch long cone will persist on this 190 foot tree for several years. The 
leaves have a yellow autuian coloration. 
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38, The deep green and glossy needie lacking a petiole is characteristic of the 

| Norway Spruce. Th2 needles, rarely flat, are four-sided in cross section. 
| The twigs tend to droop on this 150 foot pyramidal tree. The (Picea abies) 
\ cone is the longest of the family (4 to 6 inches). The species is often used 
| 

| 
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as Christmas trees. 


39. Austrian Pine (Pinus nigra) has two needles in a bundle which are 3 1/2 to 6 
inches long. They are stiff but not brittle. Resinous buds form on the 
gray-brown to black twigs. The cone is about 3 1/2 inches long on this 


species. Tne dense pyramidal shaped tree (90 feet high) makes it desirable 
for screening or windbreak plantings. 
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49, (Pinus strobus) has a 2 1/2 to 5 1/2 ineh long, soft, flexible needle. These 
green-white needles are arranged five in a bundte. The cone of the White 


Pine is 5 inches long and the bark remains smooth for a number of years. 4 
| This 100 to 150 foot tree has a broad pyramidal to flat-topped shape, which s 
makes it suitable for background foliage an’ landscape planting. 3 


41. Douglas Fir (Pseudotsuga taxifolia) is also a needle-leafed everzveen. Sharp 
pointed buds form on the brown twigs. The cone persists throughout the " 
fall and winter. Irregular gray appearance of the bark is characteristic 
of this 300 foot, broad, conical tree. The persistence of the leaves make 
it an exceptionally good Christmas tree. 
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42. Canada Hemlock (Tsuga canadensis) has needles which are flat and tapered 
from the base to the apex. They are 1/2 to 3/4 inches in length. Twigs 
are pubescent when young. This 90 foot pyramidal tree produces small 


cones and the bark is deeply furrowed. The branches have a tendency 
to weep. 


PLATANACEAE: 
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ee 43. London Plane Tree (Platanus acerifolia) has simple leaves, which are 
a alternately arranged. The leaf is 5 to 10 inches wide, oval or maple 
== | shaped. The petioles hide the buds. The fruit is a multiple of nutlets 
ae (achenes) which persist throughout the fall and winter. They are borne 
af in two's and three's. The bark is smooth, but exfoliating, and is gray 
z : to white, with a greenish underbark. The pyramidal tree when mature 
: is upright and spreading. It will reach 100 feet in height. It is a rapid 


growing tree and is suitable for street planting, shore areas, and cities. 


ROSACEAE: 


44, Chokeberry (Aronia arbutifolia) has simple leaves arranged alternately. 
The 2 inch eliptic - oblong leaf has small black glands along the midrib 
on the upper surface, tomentose on the underside. The buds are red in 
wintez and the twig: have a light tomentose condition. The white flower 
with some red on its petals, blooms late in May. The fruit, a pome, 


is bright red and is predominant in fall and winter. The 9 foot shrub 
has a red autumn coloration. 


45. Cotoneaster or Creeping Cotoneaster has simple leaves with the alternate 
arrangement. They are 1/2 inch long, with a glossy upper surface and 
pubescence on the under surface. Twigs are greenish with pubescence 
and the branching habit is regular. The (Cotoneaster horizontalis) has 
small pink flowers which form clusters and appear in mid June. The red 
pome fruit persists sometimes all winter. The 3 foot shrub is low 


spreading making it suitable for ground cover. It will also weep over low 
banks aud stone walls. 


4, ae 


46. (Malus floribunda), the Japanese Flowering Crabapple, has simple, elliptic 
leaves with the alternate arrangement. The fragrant flower is deep red 
in the bud stage, fading to pink and finally white as it blossoms. Flowering 
occurs in early May. This 30 foot tree is wide spreading with a flat top. 
It produces a red pome which is apparent from August to mid Gctober. 
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47. Oriental Flowering Cherry (Prunus serrulata 'kwanzan’) has a 4 inch long 
simple leaf. There are 2 to 4 glands present on the petiole. The 2 1/2 
inch double pink flowers tend to form clusters of 3 to 4 flowers which 
bloom in early May. A black drupe is the fruit of this species. The 
tree reaches a height of 12 to 18 feet with a characteristic vase shape. 
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48. The semi-evergreen Laland Firethorn (Pyracantha coccina 'lalandi') has 
1 1/2 inch leaves in the alternate arrangement. The twigs are small 
with puiescents and usually thorny. Small white flowers appear in 
mid June. The orange-red pome fruit is predominate during the fall 
and winter. Tne 6 foot sprawling shrub may be used for wall and 
foundation plantings. 


SALICACEAE: 


49. (Salix babylonica), Weeping Willow, has a simple leaf on an alternate 
arrangement. The 3 to 6 inch leaf has a grayish green underside. The 
twigs are yellow or green, slender and weeping. The broad columnar 
tree has grayish brown bark and reaches a height of 90 feet. The branches 
tend to shed. Plantings near drains should be avoided. 


SAXIFRAGAC EAE; 


50. Slender Deutzia Meutzia gracilis) has an oppositely arranged simple leaf. 
This 1 1/4 to 3 inch leaf has stellate hairs on the upper surface. Small 
buds are present on the yellow to gray twigs. White flowers 3/4 to 
1 inch are present in late May to early June. These flowers develop 


into small capsule fruits. This 3 to 6 foot shrub has a graceful weeping 
habit. 


51. Mock Orange (Philadelphus lemoinei) has a 3/4 to 2 inch long simple leaf, 
with an opposite arrangement. Chestnut or red-brown twigs are also 
common. The fragrant white flowers appear in mid June. These are 
single and double flowers. The 4 to 6 foot shrub is upright and spreading. 


TAXAC EAE: 


52. Yew is a needle-like evergreen with a spiral arrangement. The leaf shape 
is linear, The buds and the height are variable on small trees and 
shrubs of the (Taxus species). 


TILIACEAE: 


53. Little Leaf Linden (Tilia ordata) has a simple leaf 1 1/2 to 3 inches long. 
Leaves have a heart-shuped base and are arranged alternately. The buds 
are lopsided and the twigs are green turning to red. The yellow to white 
flowers appear in July and later produce a nutlet fruit. The narrow 
pyramidal tree reaches a height of 90 feet and is suitable for street plantings 
in urban areas. 


54. Silver Linden (Tilia tomentosa) has an alternately arranged simple leaf 
2 to 4 inches long. Leaves are silvery with white tomentese present on 
the lower surface. The buds are lopsided with pubescents on the younger 
twigs. The small yellowish blossoms produce nutlets which have a tomentose 
covering. The compact and dense tree reaches a height of 90 feet. It hasa 


broad pyramidal shape. 36 
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PART VI 
PLANS FOR CONSTRUCTING AN 
ELECTRIC PANEL QUIZ BOARD 
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QUESTIONS AND ANSWERS ABOUT VOCATIONAL AGRICULTURE AND 
FFA HELPFUL IN DEVELOPING A RECRUITMENT BROCHURE 
Teachers of agriculture are constantly aware of the fact tnat they must 
continually inform the public about their programs. One of a number of ways 
to promote vocational agriculture and the FFA is to prepare and distribute 
an attractive brochure which describes a practical and sound educational program. 
The questions and answers which follow were written to include ina 
brochure directed at potential vocational agriculture students and their parents. 
The brochure gives the future student and his parents tangible information to 
assess and evaluate the program. 
The questions and answers were written to include both off-farm 
agricultural occupations and production agriculture. They are suggested as a 


guide for the teacher to prepare a brochure which will meet the needs of his 


het mene gh pe gets pete aS 


own department. 


sort: 


To add appeal and interest, the brochure should contain pictures of successful 
students and outstanding graduates of the program engaged in agricultural pursuits. f 
f 

A total of four pictures appropriately placed in the brochure will tell the story. : 
i 

Suggested settings for the pictures are as follows: : 
\ 

1. In classroom or laboratory such as greenhouse i 

2. About supervised agricultur ~ experience programs iF 

3. In the agricultural mechanics shcp 4 

4. About a current or recent chapter FFA activity : 

5. The land laboratory, demonstration plot or schooi nursery. : 


Brochures 2ve easy te distribute after they are prepared. They may be 
mailed, given 2s part of a packet during a recruitment visitation, or distributed i 


at open house or other school, chapter and community functions. 
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Note: A two- or three- 
fold brochure may be 
required to tell the 
complete story. 
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Questions and Answers About Vocational Agriculture and FFA 


1. What is Vocational Education? 


Vocational education is preparation for employment in a useful 
occupation. It is practical instruction for a specific type of work 
usually offered as a part of the public school program. 


2. What is Vocational Agriculture? 


It is an educational program in agricultural occupations conducted by 
public schools, It serves three general groups of people: high school 
students, out-of-school youths, and adults. It endeavors to help 

people solve their problems in agri-business, ornamental horticulture, 
conservation, agricultural mechanics, and all phases of local production 
agriculture. 


3. What is Included in the High School Vocational Agriculture Program? 


The program includes scientific business, and agricultural mechanics 
instruction. Practical supervised agricultural experience and leadership 
training through the Future Farmers of America are integral parts of the 
program, 


4. What is Included in Agricultural Mechanics? 


A portion of the student's in-school time is devoted to education in 
shop skills, power and equipment, structures, rural electrification 
and conservation practices. Mechanical skills and better judgment 
by students result from the training. 


5. May I take Vocational Agriculture and Meet College Entrance Requirements? 


Yes. For students planning to enro!] in college, there should be no 
difficulty in meeting requirements for college entrance. Students 
can complete vocational agriculture and the college required courses 
at the same time. Vocational education is not separate, but rather 
a part of general education. It should make your academic education 
mere meaningful through practical application. Consuit the school 
guidance counselor about your academic capabilities. 


6. Can a Student Who Lives in Town Enrol! in Vocational Agriculture? 


Yes. If he is interested in a future in agriculture, arrangements can 
be made tc provide him with an adequate supervised agricultural 
experience program and guidance into the field of his selection. 
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7. Are Girls Permitted to Take Vocational Agriculture? 


Sure. Many girls are interested in a future in agriculture. Girls 
are required to meet the requirements of the program. They are 
eligible to participate in FFA activities. Some agricultural oppor- 
tunities are particularly adaptable to women. 


8. What is a Supervised Agricultural Program? 


It is a planned program of approved experiences in agricultural 
occupations. Each individual student plans his own program with 

the help of the teacher according to his needs and interests. 
Supervised programs may be in any of the following areas: production 
agriculture, cooperative o- cupational experience, farm and home 
improvement, and placement in the home farm business. Complete 
and accurate records on these programs are required annually. 


The vocational agriculture instructor visits each student at his home, 
farm, or place of employment. The visit provides for individual 
instruction and guidance. By knowing the student, his parents, and his 
working environment, the teacher can adapt instruction to the needs, 
interests, and progress of the individual. 


9. Why is a Supervised Agriculturai Experience Program Needed? 


It provides practical application to test those facts and concepts 
learned in the classroom. It is the "learning to do" part of the 
program. 


10. Are Field Trips and Tours Included? 


Yes. They create interest and are generally made to farm. and agricultural 
businesses in the community. Educational tours are sometimes made to 
more distant points to study new developments in agriculture, and to attend 
state and National FFA leadership conferences and conventions. 


11. What Opportunities are Open to Vocational Agriculture Graduates? 


a. Continued education in Young Farmer Programs offered at the local 
high school. 
b. Establishment in the business of farming or enterprises servicing 
agriculture. 
c. Placement in an agricultural occupation other than farming--for example, 
government service. 
Advancement to coursework in higher education and professional status. 
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12. What is the Future Farmers cf America? 


The Future Farmers of America is the largest agricultural youth 
organiz*tion in the world. Its 500,000 members are students who 
are enrolled in vocational agriculture in public schools. It is a 
nen-sectarian, non-secrev, and non-political org iization designed 
to help the student develop his abilities as a member of an organized 
group. It develops leadership, initiative, integrity, responsibility, 
and cooperation. There are local chapters, state associations, and 
a National Organization. 
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13. What are Some of the Activities of the FFA? 


There are chapter, regional, state, and National contests. These 
include pubtic speaking, home and farm safety, agricultural mechanics, 
rural electrification, horticulture, crops, soil judging, conservation, 
livestock and others. Awards are provided by the Future Farmers of 
America Foundation, agricultural organizations, and individual doners. 
Members of the FFA may exuibit crops aud livestock and in other ways 
participate in agricultural fairs and shows. 
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14. How May a Student Become 2 Member of the FFA? 
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Any vocational agriculture student may become 2 member by expressing 

a desire to join and by meeting the obligations «et forth by the membership. 
Membership implies an cbligation to attena chapter meetings and to 
participate in the activities of the chapter as a cooperative and responsible 


person. 

YOUR LOCAL VOCATIONAL AGRICULTURE INSTRUCTOR AND SCHOOL 
ADMINIS7‘RATORS WILL WELCOME THE CPPORTUNITY TO DISCUSS 
WITH YOU PERSONALLY THE LOCAL HIGH SCHOOL VOCATIONAL 


AGRICULTURE PROGRAM. 
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4‘, DESCRIPTION FGR A SET OF 51 SLIDES USEFDY. IN 
PROMOTING TRE AGRICULTURE PROGRAM 


Fifty or a few more colored slides when carefully selected and piaced 
in a logical sequence make an excellent fifteen to twenty minute pregram for 
promoting the agricuimre progeam. A scriot of from two to four short, 


snappy sentences written about each slide adds te the effectiveness of the 
program. With a set of slides and an accompanying script, chapter officers 


are able ic present an interesting program and answer questions following the 
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presentation. 
The set of slides with scr % may be used in the following situations, 2 
1. Eighth crade introduc ory program a 
2. School assembly i 
3. FFA Week program Z 
4, Agriculaire I class g 


5. PTA, Grange. and cther community organization meetings ig 
6, Teachers’ meetings d 
7. Service club meetings s 

3 


rf 


Teachers and others cannct muke an effective slide presentation unless 
p 


they are intimately familiar with the slides they are using. For that reason 


it is suggested that slides for promoting a local agriculture program bo about 
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Fe : chapter activities, locai department accomplishments, and outstanding students 
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and graduates. The audience warms up quickly ic familiar names and places. 
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The challenge here is not to create a general set of slides with script 


and have them reproduced for each chapter in the state, but rather to suggest 


HORUS? 


descriptions for a set of slides which the teacher can take and discuss with 
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Facilities of the {cea) agri. tture department - classroom, agriculture 


No. 45 mechanics shog, greenhouse, crop demonstration plot. 


No. & - Classrecm instruction - A typical classroom situation. 


Ho. 7 ~ Laboratory work - Small group instruction in milk testing or soil 
testing laboratory. 


Ne. $ - Classreom demonstration ~ Demonstrate 2 manipulstive skill which 
is pleasant to watch {not castration or docking). 
No. 9 


~ Agriculture library - include books, magazines and other resource 
meteriais. 


No. 10} Ontdoor instructional activities - such as: pruning, land judging, 
No. 11) weed identification, contour stripping, planting shrubs, 
No. 12: fertilizine lawns, etc. 


No. 13) Field trips - such as; miik plant, hatchery, farms and agricultural 


No. i4} ‘ousinesses, farm show, fair, nursery, State Department of 
No. 15) Agricuiture. 


No. 16 ~ Agricultural shop program - A variety of shop projects. 
No. 17 ~ A typical agriculture I shop project. 

Ne. 18 - A student in the process of weiding a project, 

No, 19) Four slides illustrating the breadth of the shop program. 
No. 20} projects in woodworking, tractor maintenance and repair, 


No. 21} machinery repair, small engine reconditioning, concrete 
No, 22} work, spray painting, etc. 


Show 


No. 23 - Construction project - Major construction such as greenhouse 
construction or building a cinder block neultry house. 
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} Slides on plant propagation, greenhouse work, landscaping, nursery 

} production, etc. Also slides illustrating the agri-business activities 
6} of boys in garden centers, floral shavs and roadside stands. 

} 


Phage 
Be Le No. 28) Depict sorne of the work the department of vocational agriculture has 
No. 29) done for the schoot - such as maintaining the plantings, painting 


No. 303 outdoor basketball bankboards and constructing fences. 


No. 31) A community improvement project - The rat control campaign, 
No, 32) landscaping the fire hall, building park picnie tables. 


No. 33) Supervised agriculiure experience program - Show the most common 

No. 34} projects in your area relative to producticn prejects, home improvement, 
No. 35) and supervised cccupational experience, animal projects, crop projects, 
No. 36) hore improvement projects, supplementary practices, and cooperative 
No. 37) work experience programs. 


No. 38 - Record keeping - A boy or group of boys werking on record books. 

No. 39) A minimum of ten slides are necessary ts depict FFA activities. 

No. 40) (Boys should wear jackets properly and hite shirt and FFA tie 

No. 41) when appropriate.) Suggested areas te depict are: crcep demonstrations, 
No. 42) cooperative chapter projects, community service activities, a chapter 
No. 43) meeting, annual parent and son banquet, public speaking contest, typical 
No. 44) committee at work, recreationai activities, FFA judging contests, award 
No. 45} programs, state FFA convention activities, one Week activities, National 
No. 46) FFA convention activities, leadership training conferences, etc. 

No. 47 } 

No. 48} 

No. 49} 

No. 50) 


No. 51 - Closing slide - such as: FFA Motto. 
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PLANS FOR CONSTRUCTING AN ELECTRIC PANEL QUIZ sOARD 


The electric panel quiz board is an instructional device which lends 
itseli well to individual instruction. It may be used during the student's free 
time and he can proceed to learn at a rate he chooses. Like programmed 
instruction, the student is rewarded immediately for a correct answer by 
seeing alight or by hearing a bell ring, 

The electric panel quiz board appeals to the student who likes 
"simmicks' axd the one who enjoys manipulating machines. 

4pplicat:ons for use of the quiz board are numerous and limited only 
to the ccinbinec ingenuity of the teacher and his class. It may be used to 
identify plants, seecs, orseds of livestock, tools, weeds, insects, and 


4 


varieties of vegeiz “les, fruits, end ficid crops, Recognition of soil types, 
conservatic: o.actic ss. ~ad volant deficiency symptoms may be learned by 


means of the quiz dcard. 


The ouiz board can be usec at sppov une times throughout the 


school year. It may be usec just priov to introducing a new unit of instruction. 


On another occasion it may be vse& to supplement a unit of instruction. A 
student may be assigned the responsibility of setting it up to provide other 
students with 2 learning activity during tnose occasional idle moments before 


and after class. 
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The quiz board can be utilized effectively throughout the school and 
community. While it might be used primarily in the classroom and shop, 
teachers are encouraged to use it in school corridors, the library and study 
hall to acquaint the total school population with FFA or some other specially 
chosen agricultural topic. The panel board may be placed in a local farm 
supply store to inform the public. And, too, it may be taken to school 
sending districts after a recruitment presentation to stimulate potential 


vocational agricultural students to think further about the agriculture program. 
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Bill of Materiais Bs 


Lumber . 
1 pe. 1" x 10" x 4' White Pine Base 

1 pe. 1" x 4" x 8! White Pine Top and Bottom 

2 pes. 1" x 4" x 8' White Pine Horizontal Members : 

2 pes. 1" x4"x 8! White Pine Vertical Members ; 

5 pes. 1/4" x 1-1/4" x 40" Lath or plastic Facing : 

1 pe. 3/8" x 3! x4! Plywood Back and Legend Panel | 
Hardware ; 
: 


25 sets of electrical jacks 


he 


60 feet of beil wire 


1 jamp socket and/or 1 door bell 
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25 brass wood screws (Contacts for each box) 
2 telephone switchboard jacks (Contacts) 


1 six-volt transformer or dry cell battery 
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A quantity of nails 


Finishing Materiais 


tee Pa 


For natural finish: 
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1 pint sander sealer 1 pini varnish 
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1 pint gloss lacquer Assortment of sandpaper 
Steel Wool 


Optional Materiais 
Py Glass or plastic (Coverings for each box) — Spotlights (Lighting for the exhibit) 


Four 8" to 10" removeable legs (To adjust height of Quiz Board) 
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VT_003 268 
athematics I for Masons. 


Heppa, Victor ; 
New Jersey State Dept of Educ, Trenton, Vocational Div. 
Rutgers State Univ., New Brunswick, N.J. Curric Lab. 
Pub Date - Jui59 

MF AVAILABLE IN VT-ERIC SET 182p. 


*STUDY GUIDES, TEXTBOOKS, *TRADE AND INDUSTRIAL EDUCATION, HIGH 
SCHOOLS, *BRICKLAYERS, *PRACTICAL MATHEMATICS, ASSIGNMENTS, 
*INDIVIDUAL INSTRUCTION, 


This study guide-textbook was developed to direct the individual 
study of the vocational high school student in a 1-year course 

in mathematics related to masonry work, The material was prepared 

by a vocational-technical high school instructor and tested by 
classroom use, Units are Fractions, Decimal Fractions, Square 
Measure, and Cubic Measure. The lessons within each unit have 
information sheets and assignment sheets. Information sheets provide 
the student with the specific lesson objective, the related 
information, and sample problems, Assignment sheets present problems 
for student practice. A comprehensive test is provided for each 
unit, Answers to the assignment sheet probtems and the unit 

tests are given in an answer section, The teacher should have a 
science and masonry background. This document is available for 
$1.50 from Vocational-Technical Curriculum Laboratory, Rutgers 
University, 10 Seminary Place, New Brunswick, New Jersey 08903, (HC) 
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: Y Supplementary Information on Instructional Material 

‘= i Provi.e information below which is not included in the publication. Mark N/A in 
= each blank for which information is not available or not applicable. Mark P 
Bed when information is included in the publication. See reverse side for further 
OF instructions, 


q (1) Source of Available Copies; 

4 Agency Vocational Division - Curriculum Laboratory 

‘= Address Seminary Place, New Brunswick, 

Limitation on Available Copies as available Price/Unit E 


- ee eee ; 
= (quantity prices) same 


EE 


A (2) leans Used to Develop Material: F 


i : Development Group Author and refijted instructors 
= Level of Group County 7 eo te ae 


Method of Design, Testing, and Trial Testing and trial within classroom 


Sitenders eens 
np baa OORT! 


: (3) Utilization of Material; 

Appropriate School Setting Related classroom 

Type of Program “Vocational = Tash School 
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Geographic Adaptability Unlimited | 
Uses of Material ~~ Related classroom text ©. : 
Users of Material. oc@dents ©. 


sik digd yes al Atasetaly pie 


es 
era 7 tA ee fe 


Lelie 


i Rae 


phi ep anal ba) 


fan Be edp hw etre 
' Ft men 


* (4) Requirements for Using Material: 

= Teacher Competency Certification - science - masonry backgroun« preferred : 
student Selection Criteria >tudént preférence and guidance approval i 

Time Allotnent One year See epee ee ere ee 


Supplemental Media -- N/A 


Necessary ) 
Desirable +?) (Check Which) 


Describe 


Source 
(address : 


NT te ee ee ate ot 


Airey I aay ot aS Eiht mh ag 


= oes tam ees pe Pere Reg ate tn ag » 
ee aR DL gy ltd ageik, Pies Hy aa SS Rests aaa 
a sich ie Bi ity fee nibs: | ie i es 
: a ee rate Be bee nee Ede : 
! aise g : Fatah Stare estsniat tit is eine 
q A . d en pili on bait i bes 4d pies of met . 
¥ 
‘ 
4 


ie ene 


7 —- ww ere!, 


@ 
een eee EAE ETS 
FRRTHAN TOM M em TT | 


TABLE OF CONTENTS 


\3 
- Page i 
UNIT I - FRACTIONS 4 
U 
PACs 668 cede baheoteas 855026500025 Cie a tab aera i i 
Divaensi Ons: 3. ¢ cave dis View vn'a 9 See ols Gia as Owe ee eR 7 : 
SUbtEvachiOn: 4 in ua Gs eed so oe ea ne aa eee aereeeeaes 13 a 
Multiplication: c< s:0n0.066< nia tednawensnnsmaauls ehaals.ars 20 A 
DIGISI ON: cos vn na’ Sar hae Ge eee eae eee ee eee. 31 " 
i 
UNIT If - DECIMAL FRACTIONS 4 
H 
Review of Meaning of Decimals ............004: ee eee 43 4 
PRO GIES OD 5550555 oS oa hese 2 ne he Es dR 45 4 
Subtraction ......cccccee. unease ae S radens ere Sones 46 Q 
Addition and Subtraction ....... cc seer eee ccenene Coins. et 
Multiphication: .:524-1i5% os Swe e oe errant wees rere re eee 49 
DIVISION: 2s 6 ake wo es ae ORE SEEN COS REED cebamdeewm rad 
Per Cent .......... Veekwwas eee pee ee eee eee 54 i 
, Multiplication and Division of Per Cents .......... seaae. “56 | 
Review of Decimals and Per Cents .........20e00ees000 57 ( 
Multiplication by Per Cents ......... ccc cee ee eee eee 59 ; 
; Division by Per: Cents. 2.0c65 si we ie eed sats eae one eS'd4 60 


UNIT II - SQUARE MEASURE 


Area of Perimeters of Squares, Rectangles, Triangles, 
Circles.... 


Square Measure 
Walls and Ceilings 
Areas of Solid Geometric Figures ..............0eee08: 78 
Areas of Solid Figures ...... 


UNIT IV - CUBIC MEASURE 


Volumes of Cubes, Rectangular Prisms, and Wails...... 87 
Cubic Measure ... 
Quantities of Materials .... 
Footings .... 


Volumes of Cylinder and Triangular Prisms ........... 109 
Cylinder and Triangular Prism .........0 ee eeeaee seas “EES 
Concrete Fisors, Walks, Patios .......... pute Moaverarach daa 115 
Floors, Walls, Patios 
TOSts s:ss.6 se wwsice 


o 
o 
o 
o 
e 
o 
o ° 
. LI 
LI . 
LT . 
o o 
o o 
. LI 
. o = 
° ° . 
o 
o 
a 
a 
o 
a 
* 
a 
o . 
a 
* 
a 
— 
© oO oO 
W Oo & 
Sagansscicmaa a atic aaa an ea a? PON ENFANT IIT DSP IN YTS CTIA TTF? 


s@enreeoeeeoesoeeeneoneeoeean een eo se COeennee ee @ 123 


i 


ad aan ial Ph ota oe Rescate 


Athan 


ee amen ee ee 


aan) ~— ane ne ee a ee ~ ow ewe ren eee Eee et er - = Ae ewe oe we et 
wae ae ee ee - 


or 


+4 


PE 

¥ 

4 

‘Z 

FE 

INTRODUCTION i 

{ 

i 

Back in the beginning of brickmaking and bricklaying, when a builder 4 
had to make his own materials to build with, it was important that he H 


know how many bricks and how much mortar he would need, The 
builder could not hop into his pick-up truck and go to the nearest supply 
yard when he ran short of material, He had to stop buiiding and make 
more of the material he ran short of, If the builder made more than 

he needed, he was stuck with it, There were very few customers for 
masonry materials close by in those days, so whether he made too much 


or too little, the builder lost time and did extra work which he could 
have avoided, 


ns 
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Today in order to erect a building quickly, easily and economically we 
must know how to figure exactly how much material we will need, If 
we do not or cannot estimate our needs accurately, we will los: time 
and do extra work - which means losing money. 
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So you Can see that even after thousands of years the only great chai..e 
is money. Do you like to make money? You can make more money if 
you learn to figure accurately, 


What you do with your head, you don't have to do with your back, 


in the Masonry class you will work from individual lesson sheets, 
You will learn to do your work by following written ix *tructions and 
explanations. No daily assignments will be made. As you complete 
each assignment you will start on the next one. There will be no 
waiting for some students in the class to learn a certain lesson before 
YOU can go ahead with a more advanced lesson, Each student can go 
ahead as rapidly as he is capable of going. 


RULES 


Be sure you read the instructions and explanations carefully 
and understand them completely. 


Check with your instructor if you are not sure about how to 

do the problem. It is better to be sure and do it right than 

to do it wronz and have to unlearn the wrong way. 

CAUTION: Do not wear a path to the teacher's desk. 
Cthers need help also. 


Be sure that you undex stand each step in a problem, 
Do your own work, You cannot learn by copying. You only 


cheat yourself and keep yourself from learning as quickly as 
you are able. 


All problems must be completely worked ovt cn the work 
sheet which you turn in. 


All work sheets will be graded for neatness as weil as for 
accuracy. These failing in neatness will be returned to be 


done over. 


At the top of each work sheet you will write: 


Your Name Unit # Assignment 7 and the date, 
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UNIT I - FRACTIONS 


Addition of Fractions Information Sheet No. 1} 


— 
—- 


OBJECTIVE: To learn the proper way of adding fractions. 


INFORMATION: 


You know that you cannot add things thai are not alike. How would you add 


10 bricks, 12 cinder blocks, and 3 bage of cement? You simply cannot combine — 
these into any one figure. 


Similarly, you cannot add fractions unless they are the same kind of fraction. 


You a add 3 se 2 = (the answer is == or 1S ). But you cannot add + ; 4, 
and =. However, in the case of fractions, it is possible to change the form of 


each »ne (without changing its value) so that they are all the same kind of 
traction, and then they can be added, 


To do this, you must first find the lowest common denominator (the denomi- 
nator is the bottom figure of the fraction), This lowest common denominator 
is the smallest number that can be divided evenly by all the denominators, 
The denominators of > and= give us no trouble, Eight is a common denominator 
of both, But to get a common denorninator with =, we multiply the denominators 
8 x 3, giving us 24, which is evenly divisible by 2, 3, and 8, 


1 2 3 
PROBLEM: Add Is, 3, 73 . 

i] 
1, List all the numbers to be added clearly and L 

neatly, If you cannot list the num 2rs in 
; 2 
straight columns, draw a straight line be-. <4 
tween them. Do not crowd the numbers, 3 
Leave a space betveen the column of whole 7 rs 

numbers and the column of fractions. 

2. Write your common denominator (24) to the 1 4 

right of the fraction column under a line, 
Do not list it opposite each fraction you are 2 
going to change, 3 
3 
ae 


(common denominator) -- 57 
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$ 
3, Change each fraction into an equal fraction 1 4 = 12 “y 
having 24 as a denominator. In this case, ; iz 
$55 ; o=30 3 =2 « List the top number 3 = 16 8 
' 4 « 
only of the common fractions in a column 3 : 
alongside the original fractions, 7 g ? | 
a FE 
r 
4, Add the top numbers (numerators) of the 1 4 = 12 F 
common fractions and place the total above 2 i 
the common denominator, You now have an 3 = 16 ( 
improper fraction 3% which you must reduce p 
1 24 3 i! 
, 
37 BB i 
tq ~ lea 
Lg 
5. Cross out the "1" and carry to the whole 1 3 5 1z A 
numbers column, Add the whole numbers, 
You get a total of 9. é = 16 t 
i 
i 
Below the problem write the complete 7 3 = 9 7 i 
answer clearly. = 
37 13 
9 3q = ««&Fe4 
13 
ANS. 957 


No one can learn to add fractions quickly and accurately unless he practices, 


The following assignment sheets provide the practice problems to help you 
learn to add fractions. 
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Addition of Fractions 


———. 


14, 


15, 


Assignment Sheet No. 1 


List the numbers to be added clearly, neatly, and correctly. 
Check to be sure that the numbers are listed properly. 

Do-all of your work on the work: sheet. 

Work carefully ard accurately. Follow Information Sheet No, l. 


1 3 1 
ax 4 z + 53 4 6, 175 + 113 + 2b = 
i ge ge ies Ste ug. eek = 
4 t1lz + 3g = ogee ae ag : 
3 1 5 
ae + 18> +7 = 8. 495 +263 67% = 
3 1 2 3 3 
2+ @t@ZF = 9. 37- +759 + 3 = 
2 7 1 
9 + 3g + 47 = 10. + 127d + 1% 
1 7 3 969 5 1 
415 + ang + 33 + 895 + 1025 + 177 = 
2 3 5 1 3 i 
z 3 7 l 5 1 
14 + 3g + OF + OF +HOK + 44g = 
1 1 5 1 1 3 
l@> + 13G + 145 + 16R 418% + 1217 = 
2 1 9 7 2 1 1 
66, + 333 + 90% + 6 +105 + BF +1115 = 


REVIEV? PROBLEMS: 


16, 


17, 


How much would it cost to build a wall if you paid $375, 50 for brick, 


$78.75 for concrete, $13.95 for sand, $21.25 for cement, and $195, 45 
for labor? 


What is the total cost of the following equipment? 


1 mixer $388.95, 1 mixing box $29.75, 6 mortar pans $5, 50 each, 
5 shovels $4.50 each, 1 mortar hoe $5.25, 
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How much is the total payroll if you paid $1, 475,50 to bricklayers, 
$1, 389,49 to carpenters, $1, 187,28 to laborers, $169.75 to truck 
drivers, $642.75 to engineers, and $233.25 to timekeepers? 


How much would a kit of tools cost if you spend $4, 50 for a brick 
trowel, $1.75 for a pointing trowel, $1.15 for a jointer, $1,69 for 
a rule, $3.79 for a brick hammer, $2.75 for a brick set, $15.75 
for a 4' level, $6.25 for a 2' level, and $4.99 for a tool bag? 


How much is the total overhead if you paid $459,65 for compensation 
insurance, $265.00 for office rent, $27.59 for electricity, $35.50 for 
advertising, $215.50 for clerks, $17.75 for phone service, an¢ 
$125.00 for legal fees? 


when 


* 


ADD; 


10, 


Il, 


12, 


13, 


Addition of Fractions 


1 5 11 5 3 
1s + 159 + 86 + 2357 + 85 + 107 


3 7 15 1 5 9 
14= — =e — =_ om! 
13 ] 3 7 1 ll 
pannel 21— 2=— 3~ 1 1,019 
196 + 244 4853 67 + 99 + 

9 ] 3 5 13 
1,848 + 1235 ane baa = es 


] 3 7 15 } 
187 + 967 + 13 + 20675 + 45> 


21 3 7 3 ] 3 
2 + 44 + OF + 8B + 107 + 23 


1 3 5 13 19 
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Assignment Sheet No, 2 


How many cubic yards of concrete are needed for a job that requires 
43 cu, yds, fer column footings, 67 cu, yds, for step footings, 733 
cue yds, for foundation footings, oe cu. yds, for areaways, and 7+ 


cu, yds, for sidewalks? 


How many cubic yards of sand are needed for a job that requires 124 
cu, yds, for mortar for brick, 167 cu, yds, for mortar for block, 
33 cu. yds, for concrete, 9cu, yds, for plaster? 


A truckrnan hauled 125 cu, vds, of sand, 17g 


cu. yds, of cinders, 


I= cu, yes, of gravel, 65 cu. yds, of crushed stone, and 14ycu, yds, 
of fill, How rnany cu. vis. did the truckman haul altogether ? 
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3 1 7.3 1 5 1 : 
14, Is + 325 + 297 + 873 + 2015 + Le = t 

3 5 i! J 7 13 i 

I5. 2 = — ~— ae Pcie ee é 

6474 245 + Sig + 385 + 14g +829¢ = ; 

7. 3. and. ced . ced, ot : 

16, 565 + 47 + lap + 855 + 655 + 9% = : 

i 

l 7 5 7 3 : 

y+ 355 + 625 +10lg + 37 + 7 = : 

F 

3 15 7 7 I F 

18, 1,255% 4 1% 4 11ge 4 47m + 58g 4 1 = 

; 

} 

REVIEW’ PROBLEMS: f 

19, Abricklayer spent $5.25 for overalls, $4.75 for a jumper, $11.95 i 

for shoes, $4.39 for a shirt, and $1.99 for a cap. How much did F 

his work clothes cost? k 

20. Acontractor paid $4.30 per hr. for bricklayers, $3.45 per hr. for i 

i 


laborers, $4,05 per hr, for carpenters, $4,25 per hr. for water- 
proofers, $3,95 per hr. for roofers, $4,15 per hr. for ironworkers, 
and $4.30 per hr. for plasterers, How much was his total hourly 
cost for | man from each trade? 
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Dimensions ~ Addition of Feet, Inches 


and Fractions of an Inch Information Sheet No. 2 


OBJECTIVE: To learn how to add dimensions easily and accurately. 


INFORMATION: 
In the previous lesson you learned to add whole numbers and fractions. 


This was to prepare you to add dimensions. By following the information 
given below, you will learn to add dimensions easily and accurately. 


p 3" jl 3H 
ROBLEM: Add 7' 104 + 3'3 + % = 
Fractions 
1. List the dimensions to be added Feet j Inches |; of an Inch 
clearly and neatly. Each di- 
mension must be listedin the 7 
3 columns, feet, inches, and 
fractions of an inch. 3 


2. Find the common denominator. 
In the case of fractions of an inch, 
the lowest common denominator 
will always be the largest de- 
nominator (in this case, 8). 
Change the fractions to common 
fractions, then add the top 
numbers (numerators). 
You get 13. inches, which you 
reduce to le inches. 


3. Cross out the 1 inch and carry to 
the "inches" column. Add the 
inches column, which gives you 
ZO inches. You now reduce the 
20 inches to feet and inches by 
dividing 20 inches by 12 inches 
(which equals 1 foot). This 
gives you 1 foot and 8 inches. 
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3 
; 4, Carry the 1 foot to the "feet" column 7 “4. = 
and add up the number of feet, You 1 
get 11 feet for the total, 3 5 (= 
| . l 2 . 
a | Now below the problem. write the 8 
ee* 
: = answer clearly and place the foot 
- > and inch symbols in their proper 11 2g" 
a place, 1" 8" 
a 5M 


ANS. 11! 8% 


The lesson sheets which follow provide the necessary practice so 
you can learn to add dimensions easily and accurately, 
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Dimensions (Addition) 
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12, 


13, 


14, 


Assignment Sheet No, 3 


List the dimensions to be added clearly and neatly. Make certain 
that the feet, inches and fractions of an inch are placed in the proper 
cclumns, Follow the instructions on Information Sheet No, 2 and 
solve the following problems. 


i 
42% > + 1, 099! 6" + 7 34 a 
of + 1,000°9 4 9 108 = 
i ae Ur + 1058 6H : 
t tt ' ou Ye ~ 
20' 5 + 2,329 + 8 + 2% = 
yt Sir ” 
2g B= + 87'S +t! 113 + 10" = 
i" ' ' 
vy + 12tet 4 46k 4 3386F = 
t tt 
144° + ~« yigt 6" sO. ot a7 = 
OE + OF + 135128 + etm = 
te I $8 
102! 11g, + cs ee | = 73 + 4 ser = 
1?! 35 7 Bf 
ie + We + 2's; + 1 + OF = = 


What ig the perimeter of a Pacing whose dirnensions are 
29 8 » 186", 29! 85 » 18! 69 
1, 18t 10", 


The sidewalks around a building measure 21! oy 


12! ae 43! a and 9' 5", Whatis their total length? 


An irreena shaped patio has sides measuring 18! 34 , 20°S 3! ; 
24' 6", 21! 2d" , and 17111", what is the distance iow it? 


A builder had to excavate a cu, yds, for column iootings, 146$ 
cu. yds. for the basement, 185 cu, yds. for the steps, 
Oia cu. yds, for areaways, 435. cu, yds. for the septic tank, ay 


cu, yds, for sidewalks and 15 cu, yds, for the fireplace footing. 
How many <u, yds, did the builder have to excavate ? 
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= 15, A mason worked 165 hours laying brick, 123 hours laying blocks, 3 
74 85 hours ona sidewalk, 194 hours pla oriae 3, 5 hours putting in fe 
‘ee a tile drain, 73 hour s gus lng concrete, and 35- hours washing down H 
the brickwork, How many hours did he work? 
ly 
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3" i rt 
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7, 6S 4 48" 139" tn 1 git" : 
3 > hte 13" " 
18, 5! 87 + 129'3" + 15! lig + 1st + 1,275! ag i 


19, 625" + Zee + 11d 4 2378's 65 TE : 


}]" " is 4" " 
20, 16'7 t 3193. t of ' + 7725". 
Te + 139105 + 278195 + © 4,789 + 2,865" 1152 
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° Dimensions (Addition) Assignment Sheet No. 4 
ADD: 
1, 87 + 10853" + 72! 1143" 415s a 
2, 23842 3 me 4 2irgd" 4 quash" 4 aad" : 
16 g 9Z Tb 2 
3. 1,101' ah + % 4 247! 23" + 79°11" + 33" = 
4, 8" + 1,042 $e + 1938's + 73 + 201! 14} . 
5, i4it2e + 98 aut aah aid” 4 ae . 
6 Til" + 100 + 42! giz + o + 2! 933" a5 
7, 627'ee + mtd + oF 4 ah + 14378" 
8, 56's + 7965 + = 125! 2 $+ om + 473e" sg 
: 9. 6 ee + 257 + 3274 gata 112 = 
CA SC a 7 i - 
1, 16'72) 4g gort gat aad 4 73838" + se = 
4 16 z 4 
ee a i a 7 : 
13, 82 + good” ¢ 7638" 4 aorstsg' + 73" 
14, 12! 113 + ot + 101° 3 Pa ey ee = 
is, 14108" gt Eg nat BY gag 68" : 
6, loge + SR 4 ard" 4 7B" 4g 13" ‘ 
17, 2038'S + 23" + Ce Cet a 
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18, 


9 
A builder installed 87' 6" of sidewalk on Monday, 136' 8F of sidewalk 
on Tuesday, 119' 7" of sidewalk on Wednesday, 93' 2" of sidewalk on 
Thursday, 158! 103" of si 
Yo Zz of sidewalk on Friday. 
How many feet of sidewalk did the builder install? 


REVIEW PROBLEMS: 


19, 


20. 


A builder paid $879.75 for face brick, $426, 95 for common brick, 
$179, 38 for mortar cement, $88.57 for sand, $284.26 for concrete, 
$199, 52 for blocks and $57, 49 for gravel, 

How much d.d the builder pay for the material? 


A builder paid $4, 753,69 for material, $1, 926, 87 for labor, 
$789.14 for overhead, $43.75 for advertising, $243,28 for trucking 
and $478,65 for scaffold rental. 

How much did the job cost? 
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Subtraction of Fractions 


- 


Information Sheet No, 3 


OBJECTIVE: To learn the correct way of subtracting dimensions, 4 
INFORMATION: ! : 
1g 

rf 

When you subtract dimensions, you must always start by subtracting the 3 
fractions of an inch first, next you subtract the inches, and last the feet, | 


Aen eee 


List all numbers clearly and in neat columns, Cross out each number from 


which you borrow and write the correct number above it so that you do not 
make a mistake, 


Do not crowd the figures, You will find it is much easier to work out a 
problem which is neatly and clearly written, with the numbers widely spaced, 


Bs 
PROBLEM: = Subtract 127' 10g from 168! 75, 


5 5 

1, Change the fractions of an inch so 168 7 6 = 
they both have the san:=: common 5 10 
denominator. Gk: AO ENS age 


; 10" 
2, Since ‘ou cannot subtract ie 


from ¥% » you must borrow 1" 168 7 ig = tr = o 

from as 7", Cross ate the 7 and 

« site 6a eit, I" 5s = 

add 16" to the Bh 2a" Te ae sa $ “TB : 6 

sf ie" ~* ee 

the z and write FG next to it. sh 

ae oe a ‘from a giving 

76. Write Te below the line. 

= 7 wb 8 ce 

oe 3, You cannot subtract 10" from 6" 168 7? ié ~ Fc = 16 ; 
a so you must borrow 1' from 168', 
‘= Cross out the 8 and write 7 above 127 10 é 7 a = 10 q 
a. it, 18212", Add 12 to 6" = 18", 
! Za Cross out the 6 id write 18 above 1 
= it. 18. 10 = 8, 8 


Write 8 below the line, 


t 
{ 
} 
: 
{ 
Ae 
ig 
| 
q i 
# 
i es ia 
i 
= 


4, Subtract 127' from 167', giving 40. 16% 
Write 41 below the line. 


127 


40 


5. Write out the answer clearly with 
the foot and inch symbols in their ANS. 
proper places, 
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. Subtraction of Fractions (Dimensions} Assignment Sheet No. 5 | 
3 
: SUBTRACT: i 
yt " 1 a 
1. 65 - 3 - 23. 791" - 425! 5e ~ ‘ 
i 
ft tt e 
2, itt o ge. = 22. 155" 5 - 97' 55 = a 
i” 5" ; gn 7 i, 
3, 7m - ab - 23. 369°3% - 135° 45 = d 
5H 1" gh 
4, 9 - 3% ts 24, 263' 107% - 204! 8% F 
7 51 7 a ; $s - ; 
5 FX = 25, 444" - 279152 - | 
{ 51 it 31 33" : 
to ‘én — ees a 1 = 13 
a 6 1S 14 : 26. 156" 9% 102" 1147 i 
Bae Sit 4? 3 
ry i 3 3 11" : 
4 8, 6g 3" = 28. 847! 107 - 637" 77 = | 
4 : +l"! ; tt sac 3" i 
= 9, 2845 - 1°98 2 29, 707" 9" = 548" 6% : | 
3 10, 12" « 62 = 30, 154" - 79°45 = 
| ze > 8 4 ° 32 = 
i= . # 
i == * 3% 51 271 
| ae ll, 2' - VP = 31, 683'52 ~ 47918 = 
| ” = jt! it w 
| | 2, 295" . 2tg os 32. 179° F 0-123" 53 2 
iq q 3H it 
: ‘ 3 13, 11g - 5g = 33, 248'22) = 147" 6" : 
| if : a 1 ss eo) 8 1 3" as 
: 7 4 4, We - 7 = 34, 671" 6, 437! = 
H ore tt 
| | : ee ee oe ee = 35, -1,3677F = 1186133" = 
| : 4 gt 3% " 
f. a = t 9 _ 
| q 16, 201! %% 102' Sz = 36. 555! - 369! 8 2 
= #! St 
im 17, 1,987'2g - 1,698 63 == 37, 1,436'54  - 558! 
| - : i { 
_ 18, 583° ~ 3271 443" = 38, soztee = 2795s" 
“43 tt 
19, 246138 - 175" 3 - 39, 34618" - 255! 108 _ 4 
Me 3i Bt at | 
20, 10, 846' 53x - 2,679' 8% = 40, 5,148'2 - 2,479 637 = = 1 
- i 
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Addition and Subtraction of Fractions 


1, 199° 112" 5 16 


a 

"2 
jy?! $3 

2. 122" 5 + 7 9 


{t oe 
3, 5! 63 + 91' e + 15! 11d 
7 1 


2 1471" 
4. 8 + 100 Zz + 7 lis 


3 rT) TT 
5, 41'S rol 
SUBTRACT: 
+o" i" 
6. 175 3 ~ 88! 65 = 
+ oD" = ; oi 7 
7 1,895 a 1,599 107 = 


it 


8, 225! ge 


23" 
9. 115 35 


2201 92 
-~ 0 %% 


- di 72, 


: a” 5" 
10, 1,435 °) 396! 10° 


i" 5M 
ii, 69! 34 - 22! 8 


12. 4,270' - 1,485! 62" z 


13, 2,798' 6 - 1,797! 7 = 
13" gut = 
14, 2,059 119g - 1,039 62" = 


3" 4" : 
15, 298' F a 179! 45 = 


16, A builder ordered 293 cu. yds. of concrete. 
for a foundation, 274 cue yds. for column footings, 61d cu. yds. for 


+ 161° 9> 
4 


Assignment Sheet No, 6 


Pa lg #1 
+ 85 512 


41 1 LE 
+ 811 4 45182 + 1551 1B 


+ 13" 1 93"! 
+ 166 io + 4 % 


91 215" 
iced (3 


Wadi 
+ Re 
+ 23! uz" + 7 


43" 
76 


the foundation footings, and 22 cu. vds. for areaways. 


4 
How much concrete was left? 


2162 


tt 


He used 2014 cu, yds. 


—— oe” 


17, 


> 
> 
= 
aa 


A builder was getting ready to pour a cellar floor. 

When he checked, he found that the foreman had leveled the dirt at 
the finished floor height, He had to dig out 394 cu, yds. of dirt to 
get tn the proper depth. He then filled in 195- cu, yds. of gravel 
and laid the concrete floor on top of the gravel. 

How much concrete did the builder use for the floor? 


REVIEV? PROBLEMS: 


18, 


19, 


20, 


A builder bought 58, 750 brick, He used 17, 850 on one job, 22,395 
on a second job, and 18, 125 on the third job. 
How many brick were left? 


A builder had a total payroll of $3,989.68, The carpenters were paid 
$1,284, 85, the bricklayers were paid $1,437.60, the laborers were 
paid $1,018.69. 

How much were the timekeeper and superintendent paid? 


A builder bought 389 bags of cement, He needed 108 bags on one job, 


214 bags on the second job, 49 bags on the third job, and 47 bags on 
the fourth job, 


How did he make out on the fourth job? 
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Addition and Subtraction of Fractions 


Assignment Sheet No. 7 


SUBTRACT: 
1, 125142 = 67 gh : 
* 8 4 ~ 
2. 79 10g = 43 5 2 
3, 134312 = 391! 42, 
4, 234% « g7rsde 
5. 3828 4H 3h 1B = 
att 
6, 12 Zz ~ 7 gn 2 
7, 191" 72" _ got 4% i 
3 gi 
8, : ~- 1 8s = 
57! 4e 28! 84% 
9. 1,455! 65 ~ 444! g Ps 
j* $8 
10, 3,282'55  ~ = 2,879 42 : 
ADD; 
Il, 3" + i" + 155'6" 3" gt gi" - 
> 1 ’ 3 13!* i de 
2, 172! + 82h + 33°55 + lie + M's = 
; Bt 3% 12' 7s“ 
13, 92 83 + 9F + 51 6 + 8! Te + 16! iy = 
yr 1" 5 15!! 
* £— = me 
14, 2°67 + 5t9M + 2p + 4772 4 3142 
Is, s8'oh 4 41,4597 «+ 32t2 + 11" gg gto" t 
, 4 8 %@ = 
16, The dimensions of the sides of an irregularly shaped building are 
t? ot 
i7' oF » 21'6", 6! 2", 18' Be 4', 18! 115 : 
What is the perimeter of the building ? 
17, A builder ordered 67 cu. yds. of sand, He had is+ cu. yds, delivered 


to the first job, 234 cu, yds, delivered to the second job, 16% cu, yds, 
delivered to the third job. 
How much sand was left for job #4? 
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REVIEW PROBLEMS: 


18, 


19, 


20, 


A builder drew $3,859.67 from the bank. He paid the masons 
$1,246, 89, the laborers $1,045.28, and the carpenters $1,258. 67. 
How much was left for himself? 


A builder ordered 79,500 face brick, 28,750 common brick and 
9,850 blocks in all. He had 26,500 face brick, 2, 750 common 
brick and 2,910 blocks delivered to job #13; &,750 face brick and 
2,290 blocks delivered to job #2; 12, 450 common brick and 1,350 
blocks delivered to job #3. 

How many face brick, common brick, and blocks were delivered 
to job #4? 


A builder paid $1,296. 59 to the masons, $1,188.48 to the carpenters, 
$946.79 to the laborers, and $678.50 to the clerks, superintendent, 
and engineer, 

How much was his total payroll? 


Next assignment will be Test No. 1. 
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Multiplication of Fractions Information Sheet N.. 4 


OBJECTIVE: To learn the methods of multiplying fractions, 


INFORMATION: 


There are various kinds of problems in the multiplication of fractions. 
By following the explanaiion below, you should be able to solve the 
different types of problems, 


Neatness and careful placing of numbers is ve~y important. 


1 
PROBLEM: 3 x 7 = (a fraction times a whole number) 


Write both the whole number and = x + = 

the fraction as fractions, 

Multiply the upper numbers 

{numerator s). 1 7 7 

Multiply the lower numbers cer Gey 

(denominator s). 1 

Keduce to the lowest terms. = 23 ANS. 

1 

PROBLEM: 6x17 = (a2 whole number times a mixed number) 

Change both numbers to improper i * 2. = 

fractions, 

Multiply the numerator; . x 2 2 

multiply the denominators. 

Reduce to the lowest terms, 2 = 2 = 4 ANS, 
PROBLEM: 2 x - = (a fraction times a fraction) 

: 3 1 3 
Multiply the numerator s; Z* 738 ANS. 


multiply the denominatoxs. 


In order to reduce the size of the totals when you multiply fractions, 
use cancellation whenever possible, If a numerator will divide evenly 
into a denominator, or a denominator intc a numerator, do so, When 


a number can be divided evenly into both a denominator and a numerator, 
do so. 
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PROBLEM: 3 x 8. 


4 divides into 8 twice. Cross out the 4 and write 1 under it, 
Cress out the 8 and write 2 above it, 

3 divides into 9 three times, Gruss out the 3 and write 1 
above it. Cross out the 9 and write 3 below it, 

This changes the numerators and denominators. Now multiply 
the new numerators and denominatore, 


2 2 
numerators z x B : = ANS. 
denominators 4, $3 3 me 

PROBLEM: 123 x 145 
123 57) | 
Change to improper fractions, 1* 4 * 


No cancellation is possible, Multiply the numerators, then multiply 
the denominators, Divide the denominator into the numerator, 


123 57 7011 3 
TT x ry = ae = 17527 ANS. 


Alternate method: 


Set up problem as an ordinary 123, 
multiplication example. x 147 
1 
Multiply x 123 = 303 305 
492 
Then multiply 14 x 123 123 
17523 ANS, 
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Common denominator of the 
fraction is 12 


Ww 


To multiply dimensions (feet and inches), first change the inches in 
each dimension to a fraction of a foot. Then multiply as you do mixed 
numbers, 


PROBLEM: 16' 9" x 18° 3" = 
1 
Change to feet and fractions of a foot. 164 x 184 = 


Change to improper fractions and multiply. 
67" , 73" . 4891!' 
4 4 i 


When you multiply feet x feet, the answer is always in square feet. 
Alternate method: 16> 


Multiply oo X 
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Multiply 18 x ié 128 
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Common denominator = 16, 305 e sq. ft. 


1 
3057¢ sq. ft, ANS. 
~220 
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Remember, when changing inches to a fraction of a foot, that there are 12" 
in 1’, 


Make a rough check of the answer by multiplying the whole numbers and com- 
paring the rough answer with the exact answer. 
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Multiplication of Fractions Assignment Sheet No. 8 


Follow the directions on Information Sheet No, 4 so you will learn 
to rnultiply fractions quickly and easily, Try both methods and 
adopt the method which is easier for you. Make your rough check, 


Multiply: 
1 1 

+ 44 x 3¢ #«= 21, 16y x 153 
i 

ae a 22, Ite x 9 
2 

rr a, 23, 21 x lag 
I 

4 FF x FF = 24, 6 x 7B 
3 i! 3 

5. sx A, 25. Fr x 11% 
1 

6. - x 7 2 26, 18 x 17% 

7. 20 4 a 2 2 

x S = 7. % x «YW 

8 5h 1 1 1 

° 3 x b= = 28, 333 x 44> 
3 

9. oF x 134 = 29. f x 25 
1 

0 6% he Os 30, 193 x at 

li 5 1 3 2 

e ae x 125 = 31. 54 x 65 

iz 86 x OB 32, 21¢ x 235 
1 

3, 102e x we = 33, lg x 35 
i 23 

14, 76 x 67 = 34, 153 x . 
1 
1 ! 

5. 88GB 35. 215 x 128 
3 -2 1 

1%, 81g x ye = 36. 145 x «(OF 

17, i 5 7 
5 6 7 37, 1+ x a 
1 

18, ~—_ if ~ 
— = ae 38. 32 x 2d 
1 

19, 425 3 = 
2 - oy = 39. 2 x 5¢ 
2 

20, 36% 2 bs i 
5 = ey 40. 1223 x 975 
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Multiplication of Fractions (Feet and Inches) Assignment Sheet No. 9 


Do the work as directed on Information Sheet No. 4. Remember 

| to make a rough check, 

Multiply: 
i, 


sy 


Nim wie wir wit ol fw fee Wier Ww 
t 


x 


"i 


i 3 
21, 18 x 423 


2 22. 55'4" x 6398" = = 


if 
Ww 
td 
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TR A 
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ss 23, 21'3" x 43' 6" = 


“ 
ts 


24, 37° Sto: Tye" = 


= 

Nia WIN ow 
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3) 
e 
Ww 


= 26, 33' 4" x 22' 3% = 
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Multiplication of Fractions 


(Feet and Inches, Quantities, Costs) 


Assignment Sheet No, 10 


1, How much is the total payroll for 11 men who worked 6 days 
each, 7 hours per day, and earned $3.75 per hour? 

2, Acontractor built a foundation for $7,865.75, He paid $2,306.75 
for labor, he bought 21,000 brick @ $48.25 per 1,000, 225 bags of 
mortar cement @ $1,11 per bag, 18 cu. yds. of sand @ $3.75 per 
yard, and his overhead cost was $927, 50. 

How much did he make ? 
3. It takes ot brick to face 1 sq, ft. of wail, How many brick are 
needed to face a wall 73' 6" long and 6' high? 
ADD: 
" 
4. of + 1orsd’ + wring’ + 1ss'Z'+ 2993 - 
5. 238! 42 5 a =" + 21 a + 145! an + uz = 
SUBTRACT: 
6. 205911 - 1,03¢° 63" = 
7, 298° ~ 198 ob” = 
MULTIPLY: 
8, 43! x 17* 4 — 
9. 24! 4 x 18' 6" = 
10. 36" g” * 285 9! = 
ll, 47° 3" x 32! 2" = 
12, 19° 6" x 27? 4! = 
13, 256' 2" * je A = 
14, 79' 3" x 23! 9" = 
15, 14* gH x 13)-9" = 
-26- 
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Multiplication of Fractions 
(Feet and Inches, Quantities, Costs) Assignment Sheet No. li 


Make a rough check wherever appropriate in the following problems: 


i, Nine men worked 5 days each, 8 hours per day, and earned a total 
of $1,350.00. How much did each man earn per hour? 


2. Acontractor built a foundation for $17,500.00. His labor cost 
$6,928.65, he bought 23 cu. yds. of concrete @ $13.95 per yard, : 
37,500 brick @ $42.75 per 1,000, 1,750 concrete blocks @ 29¢ per 
block, 294 bags of mortar cement @ $1.19 per bag, 29 cu. yds. of 4 
sand at $3.95 per yard; overhead cost was $2, Rene 50. 3 


How much did he make? 

3. It takes 65 brick to face 1 sq. ft. of wall. How many brick are i 
needed to face a wall 288' long and 8' 8" high? 4 

" 13" : 

4. 1,101' ag + 7m + 247! aS + 79! iy + 333 = : 
5. 8" + 1,042! or + 198! 2" + 73" + 201' otra = ' 
F | 

° SUBTRACT: 
f 

; 

6. 795'6" = 694! > = 
3t t i 

7, 456'9% - 4291 2 Z : 


16 i 
MULTIPLY: 


8 36° 8" x 39% 9! = 


9. 27 9! x 48} 8 = 


10, 78° 3" x 26! 6% = 
Wi, 127' 8 x i = 
12, 16'4" x Z2i' 3" = 
13, 37'6" x 33' g" = 
4, 37'2" x 21' gt = 
is, 14°9" x ia! 4" = 


r 2. 
Next try Test # -27- 
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Multiplication of Fractions 
(Feet and Inches, Quantities, Costs) Assignment Sheet No, 12 


: som i 


ia, 


Make a rough check wherever appropriate in the following problems: 


1, Fifteen men laid 92,610 brick in 9 days, working 7 hours per day. 
How many brick did each man average in | hour? 


2. Acontractor built a Joundation for $13,500.00, His labor cost 
$5,608.75. He bought 21 cu. yds, of concrete © $13.85 per yard, 
16,000 brick @ $47.25 per 1,000, 9,000 brick © $67, 50 per 1,000, 
295 bags of mortar cement @ $1.07 per bag, 23 cu. yds, of sand 
@ $3.95 per yard, and his overhear cost was $796, 85, 

How much did the contractor make ? 


3, Nine men worked 7 days each, 8 hours per day, and earned $13.45 
per hour, How much wes the total payroll? 


4, 14] 24 + He + 23' + 23 lig + 4% 


t 15% 7 15" 
5. 711" + #390! + 42" 87 + 65 + 2° 955 


SUBTRACT: 


2 


6, 1,468'3" — 4578 52" 
7a" = 2,468" 9" 


7 3,246! 


4 
MULTIPLY: 


8, 2! 6"! x 3t 4 = 


9, 5! 3H xX 3° 4 = 


10, 27'3" x 16 8" = 
11, 89° x 23' 4" = 
i2, 32'9" x 55! ge" = 


is. 79° 3" x 23° 9" = 
14, 36'8" x 28° 9" = 


15. 19° 6" x 27' 4" se 
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Multiplication of Fractions 


(Feet and Inches, Quantities, Costs) 


1, Seven men working 7 days each, 8 hours per day, averaged 117 
brick per hour, How many brick did each man average per day? 
2. It takes 65 brick to cover 1 sq, ft, of weil, How many brick are 
needed to cover the face of a wall 179' 6" long and 6' high? 
3. A builder put up a foundation for $15,600.00. His labor cost was 
$5,896.25, He bought 32,509 brick @ $48, 75 per 1,000, 1,250 block 
@ 30¢ each, 289 bags of mortar cement @ $1.13 per bag, 30 cu. yds. 
of sand @ $3.45 per yard and his overhead cost was $1,769, 45, 
How much did he make-? 
ADD: 
. 5" jy" is qi ; . = _ 
4, 627: 3 ot wits + 9G + 17'T 6 + 143' 73 = 
3t 3 $ 7 
5. 569°= t 6 » 9 t t S 
Wa + 79 6% + We + MH + 41 3g 
SUBTRACT: 
51 
6, 78987" = 2799S = 
5 351 
7 3,279! ié 7 1,378! 65 = 
MULTIPLY: 
8, 2' git x at git = 
9 18' 4" x 178 8" = 
10, 14'6* x 21' 9" = 
2, 23' 8". =: 19? 3" ro 
12, 77' 3 x 26° 8 = 
13; 33° A. 22" 3" = 
14, 47° 8" x 39' 9" = 
15;. “92 <x: “ahs” = 
~29- 


Assignment Sheet No. 13 
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Multiplication of Fractions 


(Feet and Inches, Quantities, Costs) 


Assignment Sheet No. 14 


Make a rough check wherever appropriate in the following problems: 


ft 


Ne : - : 
nh By att Ten Ce eee 


4 
[deitbeTdery 6 at rte te atts atens 


a 
= 
3 
3 
Fy 
2 


1. It takes 63 brick to face 1 sq. ft. of wall, How many brick are 
needed to face a wall 245' 6" long and 7* high? 

2. <A builder put up a foundation for $15,750.00. His labor cost was 
$6,013.65, He benght 27 cu, yds, of concrete @ $13.75 per yard, 
34,500 brick @ $39,50 per 1,000, 1,900 block @ 31¢ each, 269 bags 
of mortar cement © $1.09 per bag, 27 cu. yds. of sand @ $3.95 per 
yard and his overhead cost was $1,985, 75. 

How much did the buiZder make ? 
3, What is the cost of an I-beam 27' 6" long which weighs 375 Ibs. per 
lineal foot and costs 1954 per Ib, ? 
ADD: 
tt #1 
¢ 2 13" Mee by 9 ‘ 
- 6 + 257! + 32tsp + 48 1lg + nie = 
51 I 
5. 1M + 2te 4 g26t g th 4 atnige = 
SUBTRACT: 
? 
6. 2,685! = - 1,597! 113 = 
319 38 
re 196! 85 = 89! 6 = 
MULTIPLY: 
8, 37* x 21" 41 = 
9. 3' 9% x 4' 4" = 
10, 1446" x 2i' 9" = 
ll, 43°6" x 17? 4" 
12, 24' 4! x 18* 6" 
13,15) 2" 4 16! 3" 
14, 72° 9% x 27! 4% 
15,188 6" x 15° 3" 
16, 36° 8" x j4' 9" = 


Next try Test #3, 
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Division of Fractions Information Sheet No. 5 
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OBJECTIVE: To learn how to divide fractions. 


INFORMATION: 


When you divide a quantity, you ie oan it into portions which are the 
same size, 


When you divide 6 by 2 (2 ay you get the same answer as you do when 
you multiply 


ee ae 
1 2. ee 


This gives us another way of doing division problems, particularly convenient 
when we are dealing with fractions. Ineachcase, this is what we do: 


1, Change both numbers to fractions e = 4), 
ve Invert the divisor mentally 3. 


3. Multiply the number by the inverted divisor bs 1) 3 ANS. 


5 
PROBLEM: B + 6 (divisor) = 


5 . 
Change to fractions. 3” g = 
ae 5 1 5 
Invert the divisor and multiply. B* S = & ANS. 
aw 
PROBLEM: 7 + UG (divisor) = 
: . 7.7 
Change to improper fractions, 7° 3 = 
Invert the divisor and multiply, 1x 422 = 4 ANS. 
using cancellation. 1 z I 
PROBLEM: 54 + 4 < 
: : 16 . 4 
Change to improper fractions, 3 7T = 
Invert the divisor, then multiply. i 4 z 
Cancel. is. x Zz > 3 = ly ANS. 
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PROBLEM: 1555 + 33 = F 
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:! To divide dimensions (feet and inches) you change the inches to a fraction d 
of a foot. Then solve the problem in the regular way. (You have not 
forgotten that 12" = I' !) 


ATA NMRA 


is 4 


PROBLEM: 10°6" + ay ‘ 


“4 
t2 

7 
z= 
\3 

2 
3 
*3 
oa 
“3 
iz 
*3 
“z 

3 
‘a 
rr 
4 

4 


1° I 
Change to feet and a fraction of a foot. 102 + a5 = 
Change to improper fractions. ot + 2 = 
} 
Invert the divisor, then multiply. an e 2 © 2 ot : 
2 * 8° 3° 3 i 
We. i 4 
Change the 2z to feet and inches. 25 = 2! 4 ANS, i 


7 
FF 
j 
i 
j 
: 
£ 
8 
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Make a rough check of your answer by multiplying the whole number of 
the answer by the whole number of the divisor. Or better still, multiply 
your entire answer by the divisor. 


a i: 9. 63' . 393' - aot = 1086" 
2! 4 = 25 x 455 3 a amas 107 = 105 = 10'6 
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Division of Fractions 


Be particularly careful when changing mixed numbers to improper 


fractions. Most errors are mare at this point, 


directions of Information Sheet No. 5, 


DIVIDE: 


1, 


Ze 


15. 


16. 


43 


i i ! f , 
tet ~ NY Ww DW rN 
Uy iH Ne whe le WY we ne > 


I 
foot 


waza 


17. 


18, 


19. 


20. 


21. 


22, 


23. 


24, 


In the following problems, leave 
your answer in number of feet 
and fractions of a foot, 


25. 
26, 
27, 
28, 
29. 


30, 


16! 9H 
17! 6" 
18! 4" 
iz? 9 
24% 6" 
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Assignment Sheet No, 15 
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Division of Fractions 
(Feet and Inches) 


Assignment Sheet No. 16 


In solving the following problems, be particularly careful when dealing 
with fractions of a foot, Make a rough check, 


Divide: 
3 3 i 
1. 98 + 3g = 19, 976" + 42 = 
1 
Z. 228 > ay = 20. 87810" + 119 = 
3 7 : 21, 333" + 7 = 
° Te = 45 = ‘ = 
4, at 2 25 - 22, 39'0" 8 ¢ 34 = 
1 
3 l 24, 42'et + 2& ‘ 
6. 233 + 44 = : ; = 
7 94% ¢ gh : 25, 7I'ou =e . 
8. 925 - 7 = 26. 14! 4 + 4 = 
9. 32% a ee 27, soo" += 6 : 
] = Zs 
10, 8%% 2 Oy Z 28, 6314" = 5 : 
7 1 29, 124" 3" + 7 = 
11 285 + 3 . ‘ 
6 8 2] — 
30, 189! 4" + 16 = 
12, 265 $5 “ Oe pee 
3 1 31, 53° 4" + 4 = 
3 32, 78" 4" + 10 = 
i 1 33, 97" 3" + 3 = 
15. 55g + 4g a 
34, 88 6" + 6 = 
In the following problems, work 
out your answer to feet and inches, 35, 139 7 + 5 = 
3 
16, 110'10" + a] = 
3 
17, 34410" «= 49 
18, 55! > & = 
-34- 
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Division of Fractions 


(Feet and Inches, Quan‘.ties} Assignment Sheet No, 17 


OBJECTIVE: To learn to divide fractions and to divide quantities and 
areas into the standard units of measure used in the trade. 


INFORMATION: 


There are 9 square feet in 1 square yard. When you divide a given number 
of sq. ft. by 9, the answer is always i,uare yards, All plastering is estimated 
by the square yard, 


There are 27 cubic feet in 1 cubic yard. When you divide a given number of 
cu. ft, by 27, the answer is always cubic yards. Quantities of sand, gravel, 
concrete, and excavating are always estimated and paid for by the cubic yard. 


In problems 1-20 and 36-40,give your answer in feet andinches, in problems 
21-35, give your answer in square yards or cubic yards, as required. Make 
a rough check, 

Divide: 


1, 110' 10" = = i4, 124' 3" > 7 3s 


a tear ee 15, 18994" = 16 = 


3. 55' + 


fo 
Q0 
uate wsfos Co ed 
tt 


7 16. 53' 4" + 4 = 


g Bi 
. he 17. 78° 4" + 10 = 


fe 
jr~ nie 
i) 


i 
= 
—~ 

Ww 
bh 


4 

5. 87? 10" 
18, Sef 6" = 6 = 

6 


. 23! 3st 


| 
~J 
4 


19, 13977" + 5 = 
7, 69.4" = 35s 

3 
8 sst3u oz ad a0 GUE SE ee: 8 


} : 
9 azren + 2% . 21, 1397 sq. ft. = 9 = 


3 > 
10. apg + 3h a 22, 1147 sq.ft + 9 = 


11, 14° 4% + 4 23. 201 sq.ft +9 = 


] 
12. go’ 6" = 6 = 24, 1605 sq. ft +9 = 


L = _ 
13, 63' 4" = 5 = 25. 2625 sq.ft. +9 = 
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26, 465% cu. ft, 
27, 1,282F cu. ft, 
28, 5355 cu. ft, 
29, 1,071 cu. ft. 
30. 388rcu, ft, 
31, 178% sq. ft. 
32, 231 sq. ft. 
33. 87% sq. ft, 
34, 1,812 cu, ft, 
35, 1,3005 cu, ft, 
36. 31" gt 

37, 50! 

38, 5570 

39, 2514" 


40, 97* 6" 
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Division of Fracticns 


(Feet and Inches, Quautities, Costs) Assignment Sheet No, 18 
ADD: 
51 511 7 yt 
raz t oz < a, 
7 Zit 
2. 3g + 47°99 + lata" + 128 = 
SUBTRACT: 
Zu 31 3 1't 
3, 2,059' 117, - «1,039' 65 = 4, 2985 - 17945 = 
MULTIPLY: 
5. 66! git x 17°! 31 = 6, 65! git x 46' gt x 
DIVIDE: 
7, 6314" = 5 = 12, 33% cu. ft, + 27 2 = 
8 1's" + 9° = 13, 506fcu, ft, + 27 9 = 
9 23" 2 3 = 14, 1,246¢ sq.ft. + 9 = 
1a, 42° 9" + 3 = 15, 8072 sq. ft. + 9 = 
ll, 23'4"% + 4 = 16. 18' 8" » 8 a 


17, Seven bricklayers worked 6 days each, 7 hours per day, and laid 
32,046 brick, How many brick did each man average per hour? 


18, Twelve bricklaye.s worked 14 days each, 7 hours per day, and earned 
a total of $4,410.00. How much did each man earn per day? 


19, Abuilder put up a foundation for $19,800.00, His labor cost was 
$6,127.65, He bought 35 cu. yds. of concrete @ $13.85 per yard, 
39,000 brick @ $67.75 per 1,000, 2,600 blocks @ 27¢ each, 358 bags 
of mortar cement @ $1, 16 per bag, cu. yds, of sand @ $3.75 per 
yard, door bucks and window frar | cost $467,50, and his overhead 
cost was $2,369.75. How much profit did the builder make? 


20, How much woulda 24' long I-beam weighing 275 Ibs. per lineal ft, 
cost if each lb, costs 195¢ ? 


21, How many courses of brick are needed to build a wall 11' 11" high? 
The brick are to be laid 4 courses in 11", 
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Division of Fractions 
(Feet and Inches, Quantities, Costs) Assignment Sheet No. 19 
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You have reached the halfway mark in division of fractions. Cheer 
up, there is more tocome. Remember to check your work, 


ADD: 


1, 133" + 8 4 11S) 4 got on 


‘ ten i" 3" 
2, 7 + 1016" + 8 + 924112" = 


SUBTRACT: 
3, 69°34 - 22' 88" 4, 4,270' - 1,485'62 = 
MULTIPLY: 
4, 12913" x 3g'g" = 6, 145! 9! x 129! 6" = 
DIVIDE: 
7 12493" + 7 = 12, 4,079f sq. ft. + 9 = 
8 886" + 6 = 13, 3,989¢ cu, ft. +27 = 
9, 1544 + 8 = 14, 8414 sq.ft, + 9 = 
10, 18h 9" = 22 = 15, 2,139 cu, ft +27 = 
il, i174" + 4 = 16, 51 sah 


17, Seventeen men worked 15 days, 7 hours per day each, and jaida 
total of 156,485 brick, How many brick per day did each man average? 


18, Fifteen men worked 9 days each, 7 hours per day and earned $4.05 
per hour. How much is the total payroll for. the men? 


19, How much does an I-beam 54' 6" long, weighing 39 Ibs. per lineal 
foot, cost @ 18¢ per Ib. ? 


20. <A builder did a job for $18,500.00. His labor cost was $6,015.00. 
He bought 37 cu. yds, of concrete @ $12.95 per yard, 37,500 brick 
@ $39.75 per 1,000, 2,550 blocks @ 274% each, 269 bags of Portland 
cement @ $1.28 per bag, 179 bags of lime 2 98¢ per bag, 38 cu yds. 
of sand @ $3, 874 per yard, door bucks, window frames and lintels cost 
$347.65; he bought the I-beam in problem #19 and 4 lally columns 8? 
long @ 78¢ per foot, his overhead cost was $1,997.67. 
How much profit did the builder make? 
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Division of Fractions * 

ES (Feet and Inches, Quantities, Costs) Assignment Sheet No. 20 j 
eo Check your answers to the following problems: : 
= : : 3" y" 5 3 
SUBTRACT: 5 

y! j 

2, 15. 98 = 4 


MULTIPLY: 
3. 17°3% «x gt 6" = 


4, 98.8" x 158 4" = 


ee 


ea aio te ae 
Fr Me Terns ee tree ee eet Moe LTT eer ie [tL oer Un Le: MERE 


— 


5. 73! gst x gt git = 


DIVIDE: | 

: 6 wear = 4  - } : 
e > 3 a Il, 4277 Se fit. > 9 = i 

1 
7  10' 10" = as = 12. 1,200 sq. ft. 2 9 as 

+ L a 
Be daeiees “3 OS 13, 418 cu, ft + 27 = 4 

9 2586" = 6 = 14, 1,0053cu, #, ¢ 27 = 
10. 269 sq. ft. = 9 : 15, 657 cu.ft, + 27 = j 

15, How much does a 37! 6" long I-beam weighing 33 Ibs. per lineal ; 
foot cost @ 22¢ per Ib. ? ‘3 
ve 
17. A builder put up a foundation for $8,500.00. His overhead cost 4 
was $723.75, He bought 12,500 brick @ $56.50 per 1,000, 3 
2,100 blocks @ 26¢ per block, 27 cu. yds. of concrete @ $18.75 3 

per yard, 30 cu yds, of sand @ $5.5t per yard, 157 bags of 4 
mortar cement @ $1.27 per bag, and the I-beam in problem #16; 4 
his labor cost was $1,295.75. 3 
How much did the builder make? 4 
° Z 
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Division of Fractions 
(Feet and Inches, Quantities, Costs Assignment Sheet No, 21 


Check your answers to the following problems: 


ADD: 
1, go", 1 + 1243" 41 53 38 it 
4 ats 7 <3 i 1 3 = 
SUBTRACT: 
12 
2. Tr - 278102" 


MULTIPLY: 
3. 67°8"% x 34! 3% = 
4 89% x 12! 4M = 


5. 19°96" x 17' 8" = 


DIVIDE: 
6 ists eR ll. 7873 sq. ft. + 9 = 
7. 13% 9" + é = 12. 1,400 sq.ft + 9 = 
8 25t4y = Sk 13, 1,2824 ase, a Bee & 
9 1993" + 7 = 14, 1,052 cu.ft. £ 27 = 
1G. 348 sq.ft. + 9 = + 45, 723 cuft. + 27 = 


16, How much dees 29' 6" long I-bean1 weighing 41 Ibs, per lineal 
foot cost @ 26¢ per Ib. ? 


17, <A builder put up a foundation for $8,500.00. His overhead cost 
was $815,67. He bought 11,500 brick @ $57.50 per 1,000, 
2,350 blocks @ 23¢ per block, 28 cu, yds. of concrete @ $18.25 

~ per yard, 27 cu. yds. of sand @ $5.65 per yard, 179 bags of 
mortar cement @ $1.23 per bag and the I-beam in preblem 716; 
his labor cost was $1,379. 85. 
How much did the builder make? 


~40- 


eon 


Division of Fractions 


(Feet and Inches, Quantities, Costs) Assignment Sheet No. 22 


Check your answers to the following problems: 


ADD: 
1 76" 4 ey arts aye 4 3 aa 3 

SUBTRACT: 
2. 3518" = 2rrgh 

MULTIPLY: 
3, 29°83 x 3519" = 
4 99% x 6t'4" = 

DIVIDE: 
5 2i'ee = 6F = 9 2655 sq.ft + 9 = 
6 1996" + 6 = 10. 1,250 cu.ft, + 27 = 
7 6319" = 5 = 11, 1,521 cu.ft, + 27 = 
8. 423 sq.ft. = 9 = 12, 985 cu.ft, = 27 = 


13, How many lath are needed to cover 627 sq. yds. of wall if it takes 
800 lath to cover 50 sq. yds, of wall? 


14, A block 18" long and &" high covers 1 sq. ft. of wall surface, 
How many block are needed for a wall 97' 6" long and 13' high? 


15. How many sq. yds. are in a wall 83' long and 12' high? 


16, Seventeen bricklayers, working § hours per day each, laid 100,912 
brick in 7 days. How many brick did each man average per day? 


17. A builder put up a foundation for $7,850.00, His overhead cost was 
$805.50. He bought 12,500 brick € $57.50 per 1,000, 2,250 blocks 


@ 23¢ per block, 27 cu. yds. of concrete @ $18.25 per yard, 29 cu. yds. 


of sand @ $5.65 per yard, 189 bags of nore cement @ $1,23 per 
bag and an I-beam 39 ft. long, weighing 272. Ibs. pei lineal foot, 
@ 24¢ per Ib.; the labor cost was $1,425,7 

How much did the builder make? 
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Division of Fractions 


=e 


== (Feet and Inches, Quantities, Gosts Assignment Sheet No, 23 $ 
 ¢ Remember to check your work in the following problems: iZ 


et 


1. 72! i + 2! 6 Ch 3rt 
. 2 + 98 + VN + WY =z 


SUBTRACT: 3 
2. 7 : 13" _ 2 
86' 90, = 47'S 
MULTIPLY: | 
3, 17° 8" x 1416" = 4 


4. 87' 8 x 17' 4" = 


DIVIDE: 
5. 43'gh = BE 9. 33% sq.ft. + 9 
o 38'gn + 5 = 10. 1,427 cu. ft, + 27 
7 iter = 2s 11, 1,167 cu. ft. + 27 
8, 273 sq.ft.+ 9 = 12, 5265 cu.ft, + 27 


- $t 
13, How much will an I-beam 27} jong cost? It weighs 42 Ibs. per 
lineal foot and costs 23¢ per pound. 


14, It takes 620 lath to cover 40 sq, yds, of wall. How many lath are 
needed to cover 519 sq. yds. of wall? 


15, it takes 64 brick to face 1 sq. ft. of wall, How many brick are 
needed to face a wall 137' 6" long and 9° high? 


16, Seven men worked 8 hours per day for 9 days and earned $2,167.20. 
How much did each man earn per hour? 


17, A builder put up a foundat'on for $12,500.00, His overhead was i 
$1,376.85, He bought 18,500 brick @ $55, 50 per 1,000, 2,850 : 
blocks @ 24¢ per block, 29 cu. yds.of concrete @ $1- ner yard, pe 
23 cu. yds. of sand @ $5,45 per yard, 217 bags of mor. -ement - 
@ $1.24 per bag, 3 lally columns 8! long @ $1.65 per foot, and the 2 
i-beam i. problem #13. His labor cost was $2,874, 50. & 
Hew much did the builder make ? oe 

a 

Now go on to Test #4, ‘2 
~42 = ‘2 
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UNIT If ~ DECIMAL FRAC TIONS 


Review of Meaning of Decimals Information Shset No, 1 
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OBJECTIVES: To review the concept of deciznal fractions, 


To learn to convert cormmon fractions to decimai fractions, 
and decimal fractions to common fractions, 


INFORMATION: 


A decimal fraction is one which has no written denominator. The 
denominator of a decimal fraction is understoed to be 10, or 10 multiplied by 
itself one or more times, The denominator of 4 decimal fraction is given by 
the position of the decimal point, There are ag many zeros in the denominator 


as there are numbers to the right of the decimal point. Numbers to the leit 
of the decimal point are whole numbers, 


Decimal Fraction Cornmmon Fraction 


Z 
0% = 10 Two tenths 
L 1,06 ° : Lyey One and six hundredths 
q ‘ 25.159 z 25.222, Twenty-five and one hundred 


1000 fifty-nine thousandths 


I ; 
plan > aie 


ae ee 
patie = 


You will need to know how to add, subtract, multiply, and divide decimal 
fractions. Youadd, subtract, raultiply and divide decimal fractions exactly 
ag you do whole numbers, BUT you must be certain to put the decimal point 
in the right place throughout your work and in the answer, 


Here is a list of sore of. the common fractions and their decimal equivalents. 


As you can see, the decimal equivalentscan be obtained by actually dividing the 
denominator of the fraction into the numerator, 


- = 45 2/126 
25 
Bg 5 {00 
1 o2 417.00 
% of 
= = cz 5/70 
i 1665 167 
z = 257 E/T UGG 7 
125 
$b = .1s 8/T O80 
i 
% = 2 1/T.8 
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Decimal values 
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; OHSEC TIVE: To learn how to add decimals. 


i3 : 

i 4 

: z 

1s: i 2 - 4% se . . ° . Fs 

tee i, Addition of Decimal Fractions Information Sheet Mo, 2 
(ee! 

* - G¥ 

Va j = aa NO eee te Free cease at Oe CC AS Oe OE A AES SS ST aE SOS SPR At pcan Penne See eens Sacer = 
t he us 

{gee 

F 

i 

4 
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eee INF CREMATION: 


Phe 
d Adding decimals is just like adding whole nurnbers except that you must 


rey 


ae Ls keep all the decimal points directly under each other in a straight line. If 
ioe you do not list each number properly you wil! arrive at the wrong answer. 


ADD: 6.1 + 362.007 + 23.12 + .86 


aN 


If you cannot keep the numbers in 
their proper places, draw a line 
as a guide, 
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Be sure to put the decimal point 
of your answer in the right place 
{ before you add. 
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Subtraction of Decimal Fractions 


Information Sheet No. 3 


OBJECTIVE: To learn how to subtract decimals. 


INFORMATION: 


Subtracting decimals is just like subtracting whole numbers. BUT- be 
certain that the numbers are listed with the decimal points directly in line 


with each other. 
SUBTRACT: 12.56 - 8.29 = 


List correctly. Place decimai point 
of the answer in the proper place 
before subtracting. 


SUBTRACT: 18.6 + 12.43 = 


List correctly. Having only 1 
decimal place in the top number 
you have nothing from which to 
subtract the 3. so you adda zero 
to. the right of the .6 making it 
.60. This does not change the 
value of the decimal ( = = 6 ) 


100 10 
and now you can subtract to get 
the correct answer. 


SUBTRACT: 21.58 - 14.7 = 
List correctly. Having 2 decimai 
places in the top number and only 
one in the bottom number, subtract 
as though there were a zero after 
the 7. Watch the decimal point, 
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18.6 
12.43 


18.60 
12,43 
6.17 


ANS. 


ANS. 


ANS. 
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Addition and Subtraction of Decimal Fractions Assignment Sheet No. 1 


Follow the directions on Information Sheets 1, 2, and 3. List 
all numbers clearly, neatly and correctly. Be sure the decimal 
point is in the right place. 


1 .97 + 8&5 + 12.06 + .469 


2. 9 + 6.15 + 11.869 + .7 


3. 6 + 9.07 + 2.4 + 12. 156 = 


4. 123.3 + .775 + 26.9 + 1.23 + 14.246 


it 


5. 1.587 + 201.6 + .075 + 2.67 + 101.369 


6. .69 + 17,874 + 1,828.25 + 13.3 + 9.99 


ws 


7 3,6 + 137.586 + 6.459 + 32.2 + 2,658. 877 


it 


WW 


8. 47.4 + 6.579 + 1,825.6 + 39.85 + 4,327 


9. 152.3 + 7.355 + 18.7 + 3,429.86 + 76.59 


10. .08 + 6.763 + 125.68 


+ 7.9 + 2.318 = 


SUBTRACT: 
12, 23,05 - 16.6 = 
12, 71.6 - 14.74 = 
13. 6.783 - 2,867 = 
14, 125.4 - 10.689 = 
i5. 17,66 - 8.4 = 
16, 23.845 - 16.5 = 
17. 5.89 = 3.799 = 
18. 1,447.62 - 758.673 = 
19, 12.357 - 3.45 = 
20. 16.791 - 6.26 = 
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Multiplication of Decimal Fractions Information Sheet No. 4 


Tse 
_. 
= - 
ae 
= 
eS j 


— OBJECTIVE: To learn the right way to multiply decimals. 4 
= INFORMATION: ( 


i 
; 


ia bist 


To multiply decimals, again you must be careful « list your numbers neatly 
and correctly. You do not list the decimals so that ‘ae decimal points line up. 
Instead you place the numbers of the multiplier un¢zr the multiplicand starting 
at the right and working to the leit. 


va 


mean 


Mant yd ays iulaveeweevivsta Mae 


2.895 x 3.2 is written: 2.895 (:nultiplicand) 
x 3.7 (multiplier_ 


Stat tet Mn 


vo 


17.2 x .46 is written: 17.2 (multiplicand) 
x .4 6 (rnultiplier) 


You multiply just as for whole numbers, and when you have the answer 
you must place the decimal point in the right place. The important 
point to learn in multiplication is to get the right number of decimal 
places in the answer. —- 
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PROBLEM: 2.895 x 3.2 


To determine the number of 2.895 (multiszlicand) 
decimal places in your answer, X 3.2 (multi,lier) 
you add the number of decimal 5790 

places in the multiplicand (3) 8685 


and the multiplier (1), 3412=4. 92640 ANS. 


Starting at the right in your answer, count off 4 places toward 

the left. Put the decimal point in front of the 4th number. To 
make a rough check on your answer, multiply the whole numbers 

in the problem and compare this with the answer, If the 2 results 
are reasonably close, you have th> decimal point in the right place. 
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Multiplication of Decimal Fractions Assignment Sheet No. 2 i 
Follow the instructions on Information Sheet No. 4. List your : 
figures neatly and clearly. Check each problem for accuracy. ; 
Be sure you place the decimal points properly and so that they : 
can be seen easily. : 

MULTIPLY: : 

1. 1.47 x7 = 14, 24.56% 4.31 = : 

2. 382 x .08 S 15, 17x $40.83 = ; 

3, 840 x .005 = 16. 34 x $4.85 = ; 

4, .006 x .07. = 17, .41 x 51.2 = ( 

a 

5. 1.56 x 7.2 = 18, 16 x $.79 = 4 

6. 7.071 x 9 = 19, .008 x 9.48 = : 

a 

7. 12.4 x 3.5 = 20, .512 x .305 = 4 
8. 65.1 x 2.7 = 21. $3.78 x 17.5 = 

9. 3.08 x .45 = 22. .9 x 3,33 = 
10, 1.63 x 4,3 = 23. 17.25 x $14.40 = 
1, 16% 5 = 24. 238.5 x .12 = 
12, .04x.7 = 25. 1.98 x 20.5 = 

13. 875 x .016 = | 

4 

1 

| 

3 

3 
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= ° Division of Decimal Fraccions Information Sheet No. 5 = 
4 OBJECTIVE: Toiearn the proper way to divide decimals. 4 
EG INFORMATION: 4 
Fe 7 - In dividing decimals, it is most important to place the decimal point in 8 
i the right place. a 
a. 4 
4 There are different kinds of division problems involving decimals, as 4 
( you will see. But in all kinds, the most important point is the placing of 3 
[ the decimal point. % 
(Decimal point) 3 
| PROBLEM: 16.5 + 6= F 
‘= 2.75 Answer ig 
Ey hen you divide a decimal by a {Divisor) 6/16.5 Dividend i 
ae whole number, you place the 
| = decimal point in the answer directly 
PO above the decimal point in the iZ 
= dividend. 

To check your answer you multiply 2.75 (Answer) 

your answer by the divisor. This x § {Divisor) 
Bef * should be the same as the dividend. 16.59 (Dividend) 
PROBLEM: 16.5 + 4.4 = point) 

(A decimal divided by a decimal). 3.75 (Answer) 

Move the decimal point to the right (Divisor) 404. {1605.00 (Dividend) 

one place in both the dividend and 13 2 a 

the divisor. Your dividend will 3 30 | 

then be 165. The decimal point in 3 08 ; 

your answer will be directly above 220 

the decimal point which you moved 220 


behind the 5. Since 44 will not 
divide evenly into 165, you add 0's 
to the right of the decimal point in 
the dividend to get your answer. 


renner ey ee 


j= 
3 
Check your answer: 3.75 {Answer) if 
x 4.4 (Divisor) % 
150 0 2 
1506 


16.59 @ (Dividend) 


ite ld saute 
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= PROBLEM: 2.6 + .08 = ” 
=. (Decimal point) 
=. The divisor has Z decimal places a 
Es and the dividend only 1. Before 3235 (Answer) 
Bo you can move the decimal point you Divisor 008./2069.0 (Dividend) 
= must place a zero after the six. Z at 
= Then move the decimal point 2 20 
z= places to the right in both the divisor 16 
2 and the dividend. In order to com- “40 
= plete the division, you will find it 40 
= . necessary to add a zero to the right 
= of the decimal point in the dividend. 
= The decimal point in the answer is 
as directly above the new position of 
=. the decimal point in the dividend. 
Check your answer. 32.5 (Answer) 
x .08 {Divisor) 
2.699 (Dividend) 
PROBLEM:  .855 = .05 = t pecune pone) 
1i7f1 (Answer) 
Before you divide, you must move Divisor ¢05,/085.5 (Dividend) 
the decimal point in both divisor and 5 
dividend 2 places to the right. This 35 
changes .855 to 85.5, and .05 to 5. 35 
The decimal point in the answer is 5 
directly above the new position of the 2 


decimal point in the dividend. 


Check your answer. 17.1 (Answer) 
x .05 (Divisor) 
085 5 (Dividend) 


In all the sample problems, you will note that the same general procedure 
was followed. First the divisor was changed to a whole number. Then the 
decimal point in the dividend was moved to the right as many places as it 
was necessary to move the decimal point in the divisor. Solong as you 
move both decimal points the same number of places to the right, you do 


not change the value of the division problem, 2 and you your answer should be 
correct. 
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Division of Decimal Fractions Assignment Sheet No. 3 
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Follow the directions on Information Sheet No. &. Be sure the 
decimul point is in the right place. Carry out your answer to 


3 d:cimal places where necessary. Remember to check your 
answers. 
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75.5 + 6 = 


5. 60.8 + .008 = 15, 18.5 + 2.25 = 


10. 240 + 6.75 = 20. 21.5 2.25 = 
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Per Cent Information Sheet No. 6 
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OBJECTIVE: To learn the meaning of per cent and how to change per 
cents to common fractions and to decimals, 


INFORMATION: 


Per cents are fractions which are expressed in a different way from 
common fractions and decimal fractions. A per centis a fraction witha 
denominator of 100. tnstead of writing the complete fraction, only the 
numerator is written, with the % sign. 


Per Cent Common Fraction Decimal Fraction 
7 22 _ 1 7 
25% ~- 100 = 4 - 225 
5% = > Lf | 2. 
100 * Z0 a 05 
33% = eee .035 
: 100 1000 260 
17, 5% = 17.5 ee 175 7 = 175 
100 ‘1000 40 = ? 
100% = 100 2 _ 
150% = 150 _ ,59 _,1 2 
i00 * fino 42 OF xe 
To change per cent toa fraction, you ‘vrite it as the numerator of a fraction 
having a denominator of 100. 25H = #5 2 1. 
{30 4 


To Change per cent to a decimal, multiply the per cent by .01. 
25% = 25 x .01 = .25 


\7hen changing from per cent to a decimal or a fraction, you must drop the 
per cent sign. Here is what happens if you fail te drop the per cent sign after 
the change. 


25% 
«25% 


25% x .01 25 
225 25 Z 1 
100 10,000 400 


: 25 1 iu 
You started with 25% = Tp = 4 - There is a big difference between g and 490. 


But, if you forget to drop the per cent sign, your answer will be only a 
hundredths of what it should be! So, be sure you do your work accurately, 


and don't forget to drop the per cent sign when changing a per cent to a fraction 
or a decimal, ~ 
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Per Cent Assignment Shesi No. 4 
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Solve the problems below by following the instructions on 
information Sheet Mo, 5, 
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Change the following per cents to commaen fractions. Reduce 
to lowest terms. 


SERS | 


e 6% 5 e 40% 9 . 2 4of 


i fo 
2. 18% 6. 75% 10. 12.5% 
3, 22% 7. 60% il, 125% 
4, 30% 8. 33dm, IZ. 250% 
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Change the following per cents to decimal fractions: 
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13, 5% 17. ] 


3 
Y § 5% Z i ry 62% 
1 4 ° 1 5%, j 8 ° 3 
7 
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3% Zoo:  F&% 
4% Z3. 100% 
%, 24. 175% 
25. 2% 


SI 


15, 125% 19. 
16, 65% 20. 
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Change the following decimals to per cents: 
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E 26. .25 34. .06 
27, .50 32. .045 
28. .9 33, 2.5 
29. .85 34, .99 
30. 1.25 35, .375 
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Change the following fractions to per -ents: 
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37. 42. 


38. 43. 


39. 44, 


40. 45, 
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Multiplicatioa and Bivision of Per Cenis Assignment Sheet No. 5 
a a a ee ere Te 


There will be a great many occasions when you will have to use 
per cents, Learning to work with pes cents quickly and zccurately 
will make your job assier, Follew the instractions on 


fnfornation Sheets 7 and &. 

h, 5% Of 275 = 6. 44% of 5,000 = 
Zs 15% of 728 = 2. 7.5% of 4,270 = 
3. 25% of 15,894 = 8 53% of 1,268 = 
4, 1629, o¢ 7,896 = 9. 10% of 15,789 = 
Be 5% of 15,275 = 10, 120% of 19,675 = 

ii. % ef what number is 68? 

iz. 19% of what number is ¢?7? 

13. 123% of whar mamber is 16% 

id, 20% cf what number is 497 

i5, 77 is 40% of what number? 

36, 126 is 8% of what number? 

17, Aman borrowed $2400, signiag a promissory note to repay the 
money in a year at 6% interest. Hew much interest did he have 
to pay? 

18. Acontractor boucht a truck listed at $3275, and was allowed a 
7% discount from the list price. How much did he pay for the 
truck? 

19, A contractor stated that 20% of his working capital was invested 
in a certain building project. If $13,590 was invested in it, what 
was the man's capital? 

2G, <A salesrnan received a weekly salary of $55 and a commission of 


2% on 2li his sales. His sales on Monday amounted to $516, 50, 

on Tuesday, $740,15, on Wednesday, $315.80, on Thursday 
$443.90, and on Saturday, $1024.50, What were his tetal earnings 
for the week? 
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: Review of Decimals and Per Gents Assignment Sheet No. 6 6 
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510.8 x 6.72 = ie 
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2.7 x 61,82 = 14, 218 x ,G26 = 


18, 32% of $489.08 
DIVIDE: 
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2 CHANGE TO COMMON FRACTIONS: 


26, 5% 29. 75% 
27. 73% 30. 140% 
28. 125% 


CHANGE TO DECIMALS: 
31, 


32. 
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CHANGE TO FRACTIONS AND REDUCE TO LOW EST TERMS: 


36, .25 39. 125 
37. 035 
38. 2 
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CHANGE TO PER CENTS: 
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Test #5 cores next. 
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Multiplication by Per Cents Information Sheet No, 7 


OBJECTIVE: To learn how to multiply by per cents. 


INFORMATION: 


To multiply by a per cent, first you must change the per cent to a decimal 
or common fraction, then multiply. 


PROBLEM: 25% of 160 = 


A. Change to a fraction: 25% = a = 


ix 160 = 40 ANS. 


=. Change co = detimal: 25% = .25 
25 x 160 = 40.966 ANS, 


decimai point 


In solviag the problems you will encounter in your work, you will find 
that sometimes it is easier to convert the per cent te a fraction, and some- 
times to z decimal. “vu wili nabirally Je vhichever is simpler. But itis 
important to know and pricti.s both ways. 
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Division by Per Cents Information Sheet No, & 


OBJECTIVE: To Learn when and how to divide by per cents. 
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INFORMATION: 


<a To find a number when you know the per cent of the number, you must 
oe divide by the per cent. Proceed as in the problem below, 


PROBLEM: 35% of a number is 7. Find the number, 


es 


35% =x? = 7 


| Change the per cent to a decimal 35% = .35 035 x? = 7 
| fraction, 


| Use the decimal fraction (.35) as 20. ANS. 
the divisor. Use the number (7) 035 /7000. 
7 


as the dividend. Then divide, 
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Check the answer. . 20 
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In some cases it is easier to corvert the per cent to a common fraction 
rather than to a decimal before dividing. 
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PROBLEM: 25% of a number is 110. What is the number? 


Changing to a common fraction, 25% = joo =4 
ms 4 *? = 110 
— i ; 0 440 
a Divide 110 by 4: Not g= et == = 440 ANs. 
- Check cne answer. i iw 1 
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UNIT GI - SQUARE MEASURE 


Areas of Perimeter s of Equare:, 
Rectangles, Triangles, Circles 


Information Sheet No. 1 


-BIECTIVE; Te learn how to find the area of the different shaped surfaces 
most often used in construction. 


Think! \V‘hat you can do with your brain you do not have to do 
with your pack, 


L.@P¢ <ae- sure is the method of finding out how much space the surface of 

2.2 th si* ax Gilding covers. This is done by figuring out how many squares 
“2 Cite 5 sins are nesdec to cover the suxsface. The size of the surface is 

celled ©-ex. The whit of measure used most often is 1 foot. 
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suefs. =? na-+ itevrenc shapes. Squares, rectangles, triangles, and 


ect BHEOW CI te So TaGet, 


Surfaces nave aC deuh or chickness, They have only 2 dimensions, length 
and widtu (er »eight), 


Tquare: « sauare is a 4-sided figure whose sides are all the same length 


and are at right angles to each other. The sides of a square are known as the 
length 2nd width {or height}. 
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To find the area of a square, multiply 
the length by the width (or height). 
Fig. 1: 
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Length 2! 


Height 2!' ~<—_— 2! >} 


2' x 2'=48g. ft. area of Fig. 1 


LENGTH 


FIG, k 
SQUARE 


Rectangle: 
A rectangle is a 4-sided figure in P 

which the sides opposite each be 3 > 
other are the same size. The 


sides are at right angles to each 
other. 


To find the area of a rectangle, 
multiply the length by the width 
{or height). 

Fig. 2: 


Length 3' 
Height 2! 


2' x 3' = 6 sq. ft. area of Fig. ? 
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Triangle: Triangles are 3-sided figures. 
: The bottom of the triangle is called the base. 
The sides of the triangle are sometimes called legs. 


The distance from the base to where the other legs or sides meet is a 
called the height or altitude. 


ty 


The triangles which you will use in estimating will be right triangles. 
Right triangles are those triangles which have one angle which is 90°. 
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In Fig. 3A and Fig. 3B, you see that the triangles cover one half the area 
of the square and rectangle in which they have been drawn. The base of each 
triangle is the same size as the length of one side of both the rectangle and 
the square. The height of each triangle is the same as the length of the 
other side of the rectangle and square. Since the dimensions of the base and 
altitude (or height) of the triangles are the same as those of the square and 
rectangle, and since the triangles cover one half the area of the square and 


rectangle, to find the area of a triangle you multiply the base x height and 
divide the total by 2. 
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‘ane standard formula is 


y 
Area = 3 x Base x Height. Using the dimensions in Fig. 3B, 
$x Base x Height 


Le eg ee 
3 *T*T = 2 sq. ft. area of Fig. 3B 


In problems involving right triangles, many times you will have only 2 di- 
mensions given. To find the third dimension you will use the "3-4-5" method. 


In all right triangles, the square of the hypotenuse (the side opposite the 
right angle) is equal to the sum of the squares of the other 2 sides. 

In Fig. 3C, the 2 sides are 3' and 
4' long. 


3 squared-= 3x3 9 
4 squared = 4x4 16 


The sum of the squares of 3 and 4 = 25 
5 squared = 5x5 = 25 
When you multiply the 3-4-5 formula 
to increase the size of the sides, the 
results will be in the same proportion 
no matter what figure you use to 
a! 


multiply the sides by. Just be sure 
that you use the same multiplier for 
each side. 


4S! 


Let us increase a 3-4-5 right 
triangle so that each side will be 4 
times this size. 


3x4=12 12 squared = 12x 12 144 
4x4=16 16 squared = 16x 16 256 
the sum of the squares of 12 and 1@ 400 oY 


5x4=20 20 squared = 20x20 = 400 = —_ 
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A Circle (Fig. 4) is a figure whose 
outside edge is the same distance from 
the center throughout its length. The 
outside edge of circle is a curve or 
arc. The entire curved edge of a 
circle is the circumference. The dis- 
tance through the center of a circle is 
the diameter. The radius of a circle 
is th: distance from the center of the DIAMETER 
circle to the circumference. The 
radius is $ the diameter. 


To find the area of a Circle, vou 
must know the length of the radius, 
diameter, or circumference of the 
circle. 


| ZA. 
42,56 


FIG, 4 - CIRCLE 


If you were to measure the circumference of any circle and compare its 
length with the length of the diameter, you would find that the circumference 
is always a little over three times the length of the diameter. Mathematicians 
have calculated that the figure is actually 3. 1416 and have given this the name 
pil (the Greek letter Pp» written t), In working with circles it is generally 
necessary to use 1, which for rough work is sometimes approximated as 
3.14 or even 3m, 


To find the radius of 2 circle, you divide the ciameter by 2. In Fig. 4, 
radius = 4' + 2 = 2' (radius of Fig. 4). 


To find the circumference, you multiply the diameter by 7, that is 


circumference = 3.1416 x diameter 


: In Fig. 4, circumference = 3,1416 x 4' = 12.566 ft. (circumference of Fig. 4) 


To find the diameter of a circle when you know the circumference, you 
divide the circumference by t 


diameter = circumference + 3.1416 


= In Fig. 4, diameter = 12,5664 + 3.1416 = 4' (diameter of Fig. 4) 


as 


= 
| E 3 To find the area of a circle, you multiply « by the square of the radius 
| Ps (that is, 7 x radius x radius), This is written radius “. 
. ia aren = 3,1416 x radius 2 
| : 2 In Fig. 4, area = 3,1416 x 2' x 2' = 12,5664 sq. ft. (area of Fig. 4). 
: " This happens by coincidence to be the same numerical value as the circum- 


ference, but note that the area is always in square measure. 


To summarize the above facts about a circle, we can let c stand for the 
circumference, d for the diameter, r for the radius, and A for the area, 


Then: ro= ¥ or dz=2xr 
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e- & y 
= } The perimeter is the distance around the outside edge of a surface or 
q Ks figure. (We have seen that the perimeter of a circle has a special name, 
_ ‘| circumference), 
i For a rectangle, the perimeter equals the sum of all four sides, But 
i: | since the opposite sides are equal, 
- 
= ferimeter = 2 x length + 2 x width 
; { In a square, all four sides are equal, so that 


a. perimeter = 4 x length of a side 
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Area and Perimeter Assignment Sheet No. 1 
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Follow the instructions on Information Sheet No. J te solve the 
problems in this assignment. If you study the instructions 
carefully you will have no trouble =2lving the problems quickly 
andaccurately. Remember: Area is expressed in sq. ft. 
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| a 1, Find the area of a 17' square. 
& 2. Find the area of a rectangle 27' long and 19' wide. 


= 3. Find the area of a rectangle 43' long and 29' high. 


_ 
| | 4, Find the perimeter of a rectangle 36' long and 27' wide. 
.: 
iar 
| ‘- 5. Find the perimeter of a 28' square. 


| Pi 6. Find the area of a triangle whose base is 28' and whose height is 17°. 

Ue 4 
|. | 7. Find the area of a circle whose radius is 12', 
| : ; 8, Find the circumference of a circle whose diameter is 12'. 
| a- 
| 4 9. Find the area of a circle whose diameter is 14°. 
| : 7 10, Find the area of a triangle whose base is 18' and whose altitude is 14’. i 
: 11. Find the perimeter of a right triangle whose base is 12' and height 16°, 
: : Use 3-4-5 method. 
| : 12, Find the area of a rectangle 27' 3" long and 14’ 6" wide. 

i 13, Find the area of a circle whose diameter is 17'. 

7 | 14, Find the circumference of a circle whose radius is 19' 8", 
| 15. Find the area of a triangle whose base is 13* and whose height is 13°. 
a 16. Find the area of a 15' 4" square, 
: . 17. Find the radius of a circle whose circumference is 59.0904 feet. 
: a 18. Find the area of a circle whose circumference is 84.8232 feet. 
: ba 19, Find the perimeter of a triangle whose base is 24' and height is 32’. 
| Ly Use 3-4-5 method. 

| 20, Find the area of a triangle whose base is 19' 6" and whose height is 12', 


21. How many courses of prick are needed to build a wall 10' 1" high? 
The brick are to be laid 4 courses in 11". 
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Square Measure 


In this assignment you will find the 
areas of irregularly shaped surfaces. 

To find the areas of Fig, Aand Fig, 
B, first find the areas of each section 
and then add them, For convenience, 
we shall combine the capital letters to 
indicate a portion of the figure. For 
example, AB will mean A +B, BCD 
(in Fig, D) will mean B +C +D, ete. 


FIG. A 


What is the length of dimension '"X"''? 
‘What is the length of dimension "Y''? 
What is the perimeter of Fig. A? 
What is the area of A? 

What is the area of C ? 

What is the area ofB ? 

What is the area of AB? 

\hat is the area of BC? 

What is the area of ABC ? 
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FIG. B 
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How long is dimension "Z"*? 

How long ts dimension "Y¥"? 

12, What is the perimeter of Fig. B? 

13, What is the area of A? 

14, What is the area of C? 

15, What is the area of AB? 

16, \hat is the area of AC? 

17. What is the area of ABC? 

18 What is the area of a triangle whose 
base is 17* and whose height is 13'? 
What is the area of a circle whose 
circumference is 53.4072'? 

20. What is the area of a 19' square? 
21. How many courses of block are needed 
to build a wall 16' 6" high? Each 
block course is laid in 82", 
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Assignment Sheet No. 2 
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Square Measure Assignment Sheet No. 3 


In working with Fic.C, note that 
A+C =acirecle. Bisa rectangle. To find the 
perimeter, add the circurr:;erence of AC and 
the 2 sides of B, 


FIG. © 


- How long is the radius of A and C? 
. Find the area of AC. 

. Find the area of B. 

Find the area of Fig. u. 

- How long is dimension D? 

. Find the perimeter of Fig.C. 
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FIG. D 


8, Find the area of AR. 
9. How long is dimension ''Y"'? 
10. Find the area of BCD. x 
11, Find the area of Fig, D. 
Be 12, Find the perimeter of Fig. D. 
: 13. Add: er 
345! 1g 125! 2 + oF + 8t 1g + 
’ o 
14, Multiply: 47! 8" x 39° 9" = 


Divide:  36!'5" ¢ 52 - 


7. Hor. long is dimension"X"? 7 


16, It takes 64 brick tocover 1 sq. ft. of 
wall. How many brick are needed 23 
to cover a wall 288' long and 8! 8" 
high? 

a 17. A builder erected a foundation for 

t 8 $17,500.00, His labor cost was 

: $6,928, 65; he bought 23 cu, yds. of 
concrete @ $13.96 per yard, 37,510 
brick @ $42.75 per 1,000, 1750 
blocks @ 29¢ per block, 294 bags of 
mortar cement @ $1,17 per bag, and FIG. D 

29 cu.yds. of sand @ $3, 95 per yard; his overhead was $2,826. 50. 
How much did he make? 
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18, How many courses of brick are needed to build a wall 7' high? Brick 
are to be laid 4 courses in 104", 
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Walls and Ceilings Information Sheet No, 2 
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OBJECTIVE: To learn how to find the area of the walls and ceiling of 
a room. 


INFORMATION: 


It is necessary to know how fo find the area of the walls and ceiling of a 
room, so that you can estimate the amount of plaster needed for the room. 
The area of a room is always given in square yards. 


Square or rectangular rooms have 4 walls anda ceiling. You find the 
area of the walls just as you do for a square or rectangle. After you find 
the number of square feet in the room, you deduct the size of the openings 
(doors, windows, archways and all other parts of the wall which are not 
plastered). After you deduct the openings, you divide the remainder by 9 
(i sq. yd. = 9 sq. ft.) to get the number of square yards. 


Think! Anyone can develop a strong back, even a mule. 
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If the numbers 1 and 3 are centered on the appropriate walls, and put 
into perspective, the diagram will be clearer. Also the words ceiling 


. and floor. 


WALL J -ABFE 
2 BCGE | SAYLING 
3 DeGH 
4 ADHE 


CEILING ABCD 


FIG. 5 


Fig. 5 is a drawing of a room showing the walls and ceiling. In Fig. 6 
we will take the walls and ceiling of a room apart and lay them out fiat. 
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PROBLEM: How many sq. yds. in the walls and ceiling of a room 20' long, 
12' wide, and 9' hich (dimensions of Fig, 6). 


Fig. 6 shows that when you "flatten out" a room you will have 2 rectangular 
areas, One is the ceiling and the other is made up of the 4 walls. 


First find the area of the ceiling by multiplying the length (20') by the width 
(12"). 


12'«2Z0' = 240 sq. ft. area of ceiling 


All 4 walls are the same height, so instead of finding the area of each wall 
separately, add the lengths of the walls. (Wall 1 = 12'; wall 2 = 20'; wall 
3 = 12'; wall 4 = 20'.) 


12' + 20' + 12' + 20' = 64', length of walls (perimeter of the room). 
length (64') x height (9') = area of walls, 
64' x 9! = 576 sq. ft. area of walls. 


Add area of ceiling + 240 sq. ft. area of ceiling. 
816 sq. ft., total area of the room. 


Rernember you must decuct the size of the openings. 
Openings: door: 3'x 7! = 21 sq. ft. 
window: 3'x 4' = 12 sq. ft. 


door and windew= 33 sq. ft., total openings. 


Subtract the total area of the openings from the total area of the room. 


816 sq. ft., total area of room. 
- 33 sq. ft., total area of openings. 
783 sq. ft. of walls to be plastered, 


Plaster is always estimated in sq. yds., so divide the number of sq. ft. to be 
plastered by 9 (the number of sq. ft. in 1 sq. yd.) 


9/783 sq. ft. 
87 sq. yards in the walls andceiling. ANS. 


The above is not nearly so involved as it appears at first. Here is what we did: 


Area of ceiling: 12' x 20' = 240 sq. ft. 

Area of walls: 64' x 9! = 576 sq. ft. 

Total area of room: 816 sq. ft. total 
Deduct openings - 33 se. ft. openings 


9/783 sq. ft. to be plastered 
87 sq. yds. ANS. 
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Walls and Ceilings Assignment Sheet No. 4 
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‘= Solve the problems in this assignment by following the instructions 
= in Information Sheet No. 2. Think a little; it doesn't hurt. 


Find the number of sq. yds. in the walls and ceilings of the rooms 
listed below: 


~~ + 


Length Width: Height Doors Windows 
1, 15! 12! 8! 1~- 3x 7! 2-- 3¢ x5! 
2, 29 16! 816 ae 38x 6B doe 216" x 4 6H 
3, 34! 19! 10'6" 2-~ 31x 7! 7-- 3' x5! 
4, 22' 6" 16! 9! Qa~ 31x68 Ban 3x At 
5. 17! 12' 6" gt6 Jae 3x 7 3-- 2'8" x 4! 
6. 21! 16" 41 9! Ban 2! Bt x GF BM don 218M x 41 6M 


7. Find the area of a circle whose diameter is 23', 
8 Find the area of a triangle whose base is 17' and whose height is 14'. 


9. Seven bricklayers worked 6 days, 7 hours per day and laid 32,046 brick. 
How many brick did each man average per hour ? 


10. Twelve bricklayers worked 14 days each, 7 hours per day and earned a 
total of $4,410.00. How much did each man earn per day? 


11, Abuilder put up a foundation for $19,800.00. His labor cost was 
$6,127.65, he bought 35 cu. yds. of concret. @ $13.85 per yard, 
39,000 brick @ $67.75 per 1,000, 2,600 blocks @ 27¢ each, 358 bags 
of mortar cement @ $1. 16 per bag, 40 cu. yds. of sand @ $3.75 per yard; 
door bucks and window frames cost $467. 50; overhead cost was 
$2,369.75. How much profit did the builder make? 


12, How much would a 24' long I-beam, weighing 274 lbs. per lineal ft. 
cost, if each pound costs 193¢? 


1‘! 
13. How many courses of block are needed to build a wall 22' 49 high? 
The block courses are laid in 8 


14, How many brick are needed for the first course of a foundation, 38' 6" 
long and 29! 6"' wide? <A brick with the cross joint measures 84", 
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Assignment Sheet No. 5 
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12. 


13. 


14, 


Find the number of square yards in the walls and ceilings of rooms 
with the following dimensions: 


Openings. 
Length Width = Height, §= Doors Windows 
24! g" 18! 9! Zee 3' x6! 8" baw 2'6" x 4! 
34! 21' 12! 6" Zam 25S x 7! Bee 3' x 59 6" 
26! 19? 11! Za~ 2'8! x 68" Sam 2 8 x 4! 6 
45! 21° 136” 3Zu~ 2! 8''x 7! baw 2! 8" x 6! 
15! 6" 12! 9! l-- 3' x6! 8" 3-- 3' x 5! 
37! 22! 11" 6" Z2-- 6' x 8! Quu 2! 3" x 7! 
Sr) 26! 14! ba= 298" x68 l20— 2! 8 x 7! 6H 


Seventeen men worked 14 days, 7 hours per day and laid 148,274 brick, 
How many brick did each man average per day? 


It takes 720 lath to cover 40 sq. yds. of wall. How many lath are needed 
to cover 627 sq. yds. of wall? 


A builder put up the walls of a building for $18,600.00. His labor cost 
was $7,425.50. He bought 31 cu. yds. of concrete @ $15.75 per yard, 
32,00C brick @ $68.25 per 1,000, 8,000 blocks @ 24¢ per block, 415 bags 
of mortar cement @ $1.17 per bag, and 53 cu. yds. of sand @ $5.25 per 
yard; windows and door bucks cost $529, 89, lintels cost $188, 70, and his 
overhead was $1,998.49. How much profit did the builder make? 


; 3+ 
A builder bought 136 ft. of 4" x4" x angle iron lintels, The angle iron 
weighed 7 Ibs, per lineal foot, and cost 184¢ per lb. How much did the 
lintels cost? 


2. Bt 
It takes 63 brick laid witha g joint to face 1 sq. ft. of wall, How many 
brick are needed to face a wall 249' long and 8! 4" high? 


How many porcelain glazed tile will it take to face a wall 33' 6" long and 
8' high? Forcelain glazed tile cover 54" x 8'' including the mortar joints 


How many 16" long cinder blocks are needed to build a wall 38' long and 


12' high? A 16" block covers & sq. fi. of wall, includiag the mortar joints, 
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Assignment Sheet No. 6 


How many square yards are in the walls and ceilings of rooms 
having the following dimensions? 


Openings 
Length Width Height Doors Windows 


2i' 16! YM Za—- 3! 7! 3mm 2! 8 x 55 
47! 33! yt 6" Zum 2! 8 x 7! 10-- 3's 595! 
32' 6" 24! 10! 6" Zanw 696"! x Bt Jaw 2! 8" x 6! 
25! 17! 8 6" Zam 31x 6 8! Sow 3' x 4! 6! 
52! 27' 6" 1Z2' 6" 3e— 7) x 8 16-~ 3' x 6! 6! 
19! 17! 9' gon 3' x 7! 3m— 2' BY x 5! 
49' 6! 2s! 13! 4uu 6' x 8! 16-= 2' 6'' x 7 
22! 17" 6" 8' 6" Za= 3' x 6t GF 6-- 2* Bi x 5 


i7t 13? 8! Za~ 2 6! x 7 Zane 26 x 4! 
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OBJECTIVE: To learn to find the surface area of a cube, rectangular 
prism, triangular prism, and cylinder. 


Cd 


INFORMATION: 


Pe ae meet Sam 


i, To find the area of a cube: 


A cube has 6 sides, all of which are equal squares. See Fig. 8. 
To find the area, you multiply the length (3') by the width (3') 
by the 6 sides, 


alpen aga Aad a ose SL A Att 


3' x 3' + 6 = 54 8q, ft., area of Fig. 8. 
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FIG, 8 - CUBE 
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FIG. 9 - RECTANGULAR PRISM 


To find the area of a rectangular prism (Fig. 9): 


A rectangular prism has six sides. The sides opposite each other 
have the same dimensions. 


Area of 2 sides (5' x 10') = z2x5' x 10! = 100 sq. ft. 
Area of 2 sides (4' x 10') = 2x 4' x 10! = 80 sq. ft. 
Area of 2 sides (4' x 5')) = 24" x5! = _40 sq. ft. 
220 sq. ft. 

of Fig. 9. 
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3. To find the area of a triangylay prism (Fig. 10): 


* ae 
a ee 


A triangular prism has 2 triangular ends, a bottom and 2 sides. 


> 


Before you can find the area of Fig. 10, you must find the length 
of dimension "x", The dash line denoting the height of the triangle 


23 

; divides the triangle into.2 equal halves, Hach half is a right s 
; triangle, Using the 3-4-5 method you find dimension x = 5!, 3 

4 
=, Area of Z ends = 2 xe x6'x4! = 24 sq. it. j 
. 4 
= Area of bottom = 6! x 8? = 48 sq. ft, 3 
i ) 
- Area of sides = 2x5! x 8! = 80 sq. ft. : 
‘=. 152 sq. ft., area of Fig. 10, 
Pd 


FIG, 11 


CYLINDER 


u 


4, To find the area of a cylinder (Fig. 11): 


A cylinder has 2 circular ends and 1] curved side which goes completely 
around it. 


The cylinder ends in Fig. 11 have a radius of 1' 6", 
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Area of 2 circular ends = 2x1.5x1.5x3,1416 = 14.1372 sq. ft. 


Circumference of an end 


Area of the curved side 


3'x 3.1416 = 9.4248 ft. 


circumference of the end x height . 
= 9,4248' x 5' = 47,1240 sq. ft. 


Totalarea = 14,1372 sq. ft., area of ends 


+ 47.1240 sq. ft., area of curved side 
61,2612 sq. ft., total area 


To summarize: 


i, 


Area of a cube = 6 x area of a side 


Area of a rectangular prism = 2x area of 1 pair of opposite sides 
+ 2X area of 2nd pair of opposite sides 
+ 2 x area of 3rd pair of opposite sides 


Area of a triangular prism = 2x area of triangular ends 
+ area of bottom 
+ 2x area of sides 


Area ofacylinder = 2xarea of circular ends 


+ area of curved side (equal to perimeter of end 
x height) 
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Sj ) Areas of Solid Figures 7 Assignment Sheet No, 7 3 
‘=: « 
oat 1, What is the area of a 7' 4" cube? a 
Ei 2. What is the area of a rectangular prism, 26' 6" long, 14' high, and 
oa 

ey 9° wide? 
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3, Find the area of a triangular prism whose base is 18', heightis 12', 
and length is 19' 6", 


4, Find the area of a cylinder whose diameter is 19' and height is 23'. 


5. Find the area of Fis. F. 


oS ee 


J ain aos 


6. Find the perimeter of Fig. F. 
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7. What is the area of a triangular prism whose base is 30', height is 20', 
and length is 26' 8"? 


8. Find the area of a circle whose circumference is 72.2568', 


9, Find the area of a cylinder whose diameter is 24! and height is 18'. 


How many sq. yds, are there in the walls and ceilings of rooms having 
the following dimensions: 


Openings 
Length Width Height Doors Windows 
10, 38! 29! 12! Zaw 35x 7! 7a- 3' x 6! 
11, 22" 14! 6" gto" 3am 3' x 6t 8" 4—~- 2' 6" x 4! 


12, It takes 64 brick to face 1 sq. ft. of wall, How m-nyi ick are needed 
to face a wall 173' 6" long and 12' high? 


13, It takes 728 lath to cover 52 sq. yds. of wall, How many lath are 
needed to cover 650 sq.yds. of wall, 


14, If each bricklayer lays 445 brick per day, how long will it take 7 
bricklayers to lay 59,185 brick? 
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Areas of Soiid Figures Assignment Sheet ilo. 8 


1, Find the area of a rectangular prism which is 21' 6" long, 14' wide 
and 8' high. 


2. Find the area of a 9' 6" cube, 

3. Find the area of a cylinder which is 9' in diarneter and 26! high. 

4, Find the area of a triangle whose base is 36' and whose height is 27°. 
5. Find the area of a circle 18' in diameter, 


6, Find the area of a triangular prism with a 12' base, 8' altitude, and 
39' length. 


7. #=Find the area of 
Fig. G, 


8, Find the perimeter 
of Fig. G. 


9, Find the area of 
Fig. H. 


10, Find the perimeter -> 
of Fig. H. 
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How many square yards are there in the walls and ceilings of the 
following rooms? 


Openings 
Length Width Heig ht Door $ Window s 
49' 6" 28! 13! 4a~ 6' x 8! 16-~ 2' 6" x 7! 
22! 17' 6" 8! 6 Za- 34 x 6! BE 6-~ 2! Bit x 5! 
i7 133 8! Z-- 2'6" x 7? 3-- 2! 61 x 4! 


How long will it take 3 bricklayers to face a wall 324' long and 7' 6" 
high? It takes 63 brick to face 1 sq. ft. of wall. Each bricklayer 
worked 7 hours per day and laid an average of 455 brick per day. 
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Area of Solid Figures 


10. 


li. 


12. 


13, 


Assignment Sheet No. 9 


Find the area of a rectangular prism which is 33' 6" long, 9! 
wide, and 12‘ high. 


Find the area of a 16' 6" cube. 
Find the area of a cylinder which is 27' high and has a 13' diameter. 


Find the area of a right triangle whose base is 47' and whose height 
is 35°, 


Find the area of a circle which is 29' in diameter. 


Find the area of a triangular prism whose base is 18', altitude is 12’, 
and length is 47' 9", 


How many sq. yds. are there in the walis and ceilings of rooms having 
the following dimensions? 


Openings 
Length Width Height Doors Windows 
=~? 6" 24! 10° 6" Z—~ 6 6! x BF 9-- 2! Bt x 5! 
A9t 6! 28" 13! Aoe 6! x 83 l6-- 2! 6! x 7! 


Find the area of 
Fig. I. 


Find the perimeter 
of Fig. I. 


39h 
Fic. I 


Deformed steel reinforcing rods cost 174¢ per lb, Deformed steei 
reinforcing rods = in diameter weigh 1.05 per lineal foot. How much 
will 1,989 lineal feet of 3 deformed steel reinforcing rods cost? 


How long will it take 7 men to veneer a wall 343' long and 9! high. It 
takes 7 brick to veneer 1 sq. ft. of wall. Each bricklayer worked 7 
hours per day and laid an average of 441 brick per day. 


7 
Flow many courses of brick are needed to build a wall 10' 4g high? 
The brick are to be laid 4 courses in 134", 


Now go on to Test #7. 
-86- 


UNIT IV - CUBIC MEASURE 


Volumes of Cubes, Rectangular Prisms, and Walls information Sheet No, 1 


OBJECTIVE: To learn how to compute the cubic contents of solid objects, 
including cubes, rectangular prisms, and walls. 


INFORMATION: 


A solid object or figure is one which has 3 dimensions, variously known as 
length, width or height, and thickness or width. 


Awallis referred to as having length, height, and thickness or width. For 
example, a wall may be gaid to be 12" wide or 12" thick, 


A solid block is referred to as having length, width and height. 


oo 


FiG.12 


CUBE 


Cubic measure or volume tells how many cubic units of a certain size are 


needed to make a solid object. The umts which you will be working with are 
cubic feet and cubic yards. 


A cube is a solid object or figure which has ali three dimensions the same 
length, for example, 3' long, 3' high, 3' wide. 
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Fig. 12 shows a cube which is 3' long, 3' high, and 3' wide. To find the 


cubic contents or volume of Fig. 12, you must multiply the length x the 
width x the height. 


3' x 3' x 3' = 27 cubic feet 


To understand better why this is true, divide the height into 3 layers of 
l' each. Each layer is then divided into squares of 1' each. The surface 


of each layer has 9 squares of 1' each, so this gives you 9 one-foot cubes in 
the layer. 


9 one-foot cubes in each layer rnultiplied by 3 Zayers = 27 one-foot 
cubes in a 3' cube. 


One yard is 3' long, so a 3' cube equals * cubic yird. 

The unit of cubic measure used to estimate excavating, or buy concrete, 
sand, and gravel is the cubic yard. So remember that 1 cubic yard is 
made up of 27 cubic feet. The solid figures which are used most in building 
are the cube, rectangular prism, triangular prism, and the cylinder. The 
estimating which you will do will deal mainly with rectangular prisms. 


The footings and walls of a building are actually a series of connected 
rectangular prisms. 
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FIG. 13 


To find the cubic contents or volume of Fig. 15, you do exactly as you did 
for Fig. 12. 


Multiply: Length x Height x (Width or Thickness). 
Dimensions: Cx Bx A 
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Fig. 14 presents a different situation. On blueprints all dimensions for the 
outside walls of a building are given on the outside of the building. Fig. 14 
is made up of 2 pieces of wall joined at right angles at pointx-x. The length 
of piece 1 is C!. Ona blueprint you will not be given the dimension shown as 
C! in Fig. 14; instead you will be given dimension C. When you compare 
dimensions C and C!, it is easy to see that they are not the same length. 
Dimension C = C! + A, Therefore, when you are taking your dimensions 
from a blueprint or sketch, you will add the diinensions and from this total you 
will subtract once the width of the wall (dimension A) for each corner. You 
can see that, if yon did not subtract this width, when you multiplied the 
dimensions to get the cubic measure, you would be including the same corner 
twice. Therefore, for purposes of computing cubic measure, the length to be 
used in Fig. 14 is 


C+ D-<A = LENGTH 
To find the cubic contents, you do as you did for Fig. 12. 


Multiply: Length x Height x Width 
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Let us give Fis. 14 numerical dimensions to better illustrate how you 
find the cubic contents, 
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Dimensions: A= 12", B= 4', C = 10', D = 8', 
First find the length: C+D-A, 10° + 8' - I' = 17' LENGTH 


Now multiply: Length x Height x Width. (Remember, you will get 


cubic feet, ) 


17' Length 
x 4' Height 
68 sq. ft. 
x _1' Width 
68 cubic feet 
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Divide the cubic feet by 
27 to get cubic yards, _2 
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233 cubic yards ANS, 


FIG, 15 
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Dimensions for Fig. 15: A=12", B=5', C=16', D=14', E=16', F = 14! 
To find the cubic contents of Fig. 15: 
Find the length: G+ D+t+E+F - (4x A) = LENGTH 

In Fig. 15 there are 4 corners and 4 sides. We have 4 sections of wall 
joined into one rectangular structure, so we must deduct the width of the wall 


once for each corner, or 4 times in all. 


Add: The dimensions of 
the 4 sides. 


16! 
14! 
16! 
1a 
60! Perimeter 


ymoo 


Subtract: Once the width of the 
wali for each corner (4 x A) - _4! Corners 
56' Length 
Muitiply: Length x Height x _5! Height 
280 sq. ft. 
Muitiply: (Length x Height) x Width x it Width 
280 Cubic Feet 


Divide cubic feet by 27' i0 
277 280 
my | 
—- 1 
10 1059 Cubic Yards 


ANS. 
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Cubic Measure Assignment Sheet No. 1 


= gt el rs 


The problems in this assignment are explained in Inforrnation Sheet No. 1. 
Check each problem to find out whether it refers to Fig. 12, 13, 14, or 15. 


Work carefully. Do not go ahead with your work unless you are certain that 
the work is being done correctly. 


The estimating which you will do later is based on what you are learning to 
do now, Learning the right way now will save time and trouble later. 


Label each step in every problem, You will have to refer back to parts of 
the work which you have finished, to get the information needed to estimate 
quantities of different materials, If you do not label your work, you cannot be 
sure that the figures you take are the correct ones. So, you either do the 
work over or take a chance that the figures are correct. - 


Estimating is way of figuring out the amounts of materials needed. You 
cannot afford to guess, Your estimate must be accurate, 


PROBLEMS: How many cu, yds. are in the following walls? 


A B c D E F 

1, (Fig>i3) 9 12" 10! 46! 

2. (Fig. 15) 12" 9! 23! 47! 23! 47! 
3, (Fig. 14) 9 12" 6 42! 63! 

4, 16" 12! 46! 65 46! 65! 
5, 16" 11! 55! 

6. g' 8! 73! 

(PF 12" 9 21! 27! 21! 27° 
8, gq 12! 451 4" 48' 5" 

9, 16" 15 38! gt 45 38 8 45) 
10. g" 12! 39! 60! 39! 60! 
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How many sq. yds. are in the walls and ceilings of the following rooms? 


~ 


Length Width Height Doors Windows 
ll, 52 3616" 148 BB BET THe At TEE 6" 4 
12, 77! 6" 49! 1619" 2-7 BE 10+ 34 6 x 7! : 
13, Three-quar r-inch round deformed reinforcing steel weighs 1, 52 lbs. ' 
per lineal foot and costs 7$¢ per 1b. How much will 2,747 lineal feet 
cost? 


14, It takes 19 brick laid with a $" mortar joint to build 1 cu, ft. of wall. 
How many brick are needed to build a wall 75' 8" long, 8' high, and 12" 
wide? 


15, How long will it take 3 bricklayers to lay the brick in problem 14, if 
they lay an average of 426 brick each per day? 
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Cubic Measure Assignment Sheet No. 2 3 

3 How many cu. yds. are there in the following walls and prisms? : 
7 4 B Gf BRB EF FF y 
zz 1. (Fig. 13) 9! 6 ag 
: 2. 12" 18! 57" : 
= 3 
= 3..{Fig. 15) 18" 16! 39! 66! 39? 66! 3 
== 3 
4, 16" 15! 38'8" 45! 38'8" 45! 4 

=| 

5. (Fig. 13) " l2' 36° } 

- 

= 6, 11' 4'6" 38! 
7. (Fig. 15) 12" 9! 75! 56! 75! 56! ‘ 

8. 18" 12! 28! 361 6" 28! 361 6" 

9. (Fig. 14) 18" 8! 40! 75' 6" iq 

10. (Fig. 12) 11' 11! 1}! : 


zZ 
11, It takes 63 brick to veneer 1 sq. ft. of wall. How many brick are 
needed to veneer a wall 162' 8" long and 9' 6" high? 


12, It takes 19 brick laid with a $" mortar joint to build 1 cu. ft. of wall. 
How many brick are needed to build a wall 199' 8" long, 9' 6" high, and 
12" wide? 


13, It takes 15 cu. ft. of mortar to lay 1,000 brick with a $'' mortar joint. 
How many cu. yds. of mortar are needed to lay the brick in problem 12? 
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How many sq. yds. are there in the walls and ceilings of the following 


Ptah Fs ii a ee eee 


| rooms ? 
= Openings 
= Length Width Height Doors Windows f 
14, 48! 33! 6" 13! 4-- 3'x 7! ll-- 2'8' x 6! | 
‘= 
15, 21' 6" 18' 10' Z-= 2'6''% 7! 6-- 2'6"' x 3! 


2 
16. 53% of 17,988 = ? 


7 
17, How many courses of brick are needed to build a wall 9' 98 high? 
The brick are to be laid 4 courses in 113", 
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Cubic Measure Assignment Sheet No. 3 


10, 


ll. 


i2. 


13, 


14, 


15. 


How many sq. yds. are there in the walls and ceilings of the following rooms? 


Openings 
Long Wide High Doors Windows 
89’ 6" 46! 17! 6" 3-~ 8' x 8! 17-- 3'6'' x 7! 
27' 6" 23' 6" 9! 9! 2-- 3' x 6 8" Jee 2'6'' x 5! 


How many cu. yds. are there in the following foundation walls? 


A 8B c¢ D =: EF 
12" 10' 6" 43! 

16" 11' 6" 57! 

97 gt 37" 4" 

12" 11" 6" 55! 47' 6" 55! 47! 6" 
16" 13" 6" 47' 4" 33° 4 47 4! 33! 4" 
gy 7! gh 321 6 28! 32'6" = 28" 


? 
It takes 20 brick laid with az mortar joint to build 1 cu. ft. of wall. 
How many brick are needed to build a wall 77' 6' long, 9' high, and 
12" wide? 


It takes 19 brick laid with a }'' mortar joint to build 1 cu. ft. of 
wall, How many brick are needed to build a wall 98' long, 6' 6" high, 
and 8" wide? 


3' 
It takes 133 cu. ft. of mortar to lay 1,000 brick with a g mortar joint, 


How many cubic yards of mortar are needed to lay the brick in problem 
9? 


If a bricklayer averages 450 brick per day, how many working days will 
it take to build the wallin problem 9? 


Three-eighths-inch deformed round reinfcrcing steel weighs .38 lbs. per 
lineal foot. Find the cost of 5,690 feet at 63¢ per lb. 


it takes 1 cu. yd. of sand and 9 cu. ft. of cement paste or lime 
putty to make 1 cu. yd. of mortar. How much sand must you buy 
to make the mortar needed in problem 11? 


Find the area of acylinder whose diameter is 37', and whose height 
is 18’, 
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Cubic Measure Assignment Sheet No, 4 
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l. Find the area of a circle whose circumference is 53. 4072'. 
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How many sq. yds. are there in the walls and ceilings of the following 


uc aii oa ea eS Dail MAGE iH aE 


= rooms? 

4 Openi«gs 

= Length Width Height Doors Windows z 
. 2s 18! 12' gt Si l-- 3'x 6! 8! 34- 2' 6" x 4! ‘a 
: ; CF Z8! 13¢ 6! 9 Z2-- 3' x 7' 6-- 2' 8" x 5! : 


we 


How many cu. yds. are there in the following foundations? 


A B C D -£ E 


* 
— 
@ 
— 
s 
wm 
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5. 16" 15! 63! ; 
6, 18" 12! 4g! 54! 48! 54! | 
7 «120 9! 39! 43! 39! 43" 
8. 16" 15! 38° 45 38! 8" gga 
9 9" 12! 39! 60" 391 bu! 
10. 9" 18! 271 75! 6" 
ll. 171 46 39! 


it 
12. It takes 20 brick laid with ae mortar joint to build 1 cu. ft. of wall. 
How many brick are needed to build a wall 164' long, 9' high, and 
12" wide? 


13, it takes 19 brick laid with a $" mortar joint to build 1 cu. ft. of wall, 


How many brick are needed to build a wall 259! 6" long, 7' 6" high, 
and 16" wide? 
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14, I-beams cost 18¢ per lb. Find the cost of an I-beam 27' 6" long, 
weighing 33 lbs. per foot, 
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15, Find the area of a triangular prism whose base is 18', whose height 
is 12', and whose length is 47' 6", 


pete 


16. 164%, of 49,305 = ? 
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Veet 7 
e- : Cubic Measure Assignment Sheet No. 5 
= How many sq. yds. 3re there in the walls and ceilings of the 5 
= following rcoms? ‘3 
= Openings 3 
ae Length Width Height Doors Windows Z 
zs 71! 46! 15' 6" 4 we 34x 7 12-- 3! 6" x 8! 3 
2. 47! 6 54! 16! 3-- 3'x7! Q-- 4! x 8! 3 
‘= 
3 
How many cu. yds. are there in the following foundations? 3 
A 3B G&G Db 8B -F i 
3 
3. 18" 12! 37! 6" 55' 6" 37* 6" 55' 6" 3 
4 
4, 12" 18! 49' 6" 43' 6" = 49 6 43" GN 4 
5. 16" 15' 38' gt 45! 38' 8! 45' : 
: 6. gt 18! 36" 42 36! 42! 4 
, ia 7, 8 13' 6" 47 6 38! 47' 6" 38! 4 
a 8, 35! 2g" 4g! 4 
= 9. 9" 21' 6" 56! ’ 
= 10. It takes 19 brick laid with a }" mortar joint to build 1 cu. ft. of : 
. 4 wall, How many brick are needed to build a wall 93' long, 9' 6" high, ia 
oe and 12" wide? _ 
isa 11, it takes 20 brick laid with a § mortar joint to build 1 cu. ft. of : 
ay wall. How many brick are needed to builda wall 156' 6" long, x 
3 12' high, and 16'' wide? . 
= 12. It takes 133 cu. ft. of mortar to lay 1,000 brick with a 8 mortar zs 
Mee joint. How many cu. yds. of mortar are needed to lay the brick 2 
== in problem 11? : 
a 13, Ten bricklayers working 7 hours per day, laid an average of 626 i 
. brick each per day. How long will it take them to lay the brick in 4 
ea problem 11? ‘ 
a 2 = 
2 14, 53% of 50,080 = ? 4 
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Find the perimeter of Fig. A, 
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Quan‘itics of Materials 


(Brick, Mortar, Stone) Information Sheet No. 2 


OBJECTIVE: To learn how to find the amounts of brick, mortar, and 
stone to build or veneer wails. 


INFORMATION: 
The following table will provide the information needed to estimate the 
amounts of materials needed to build walls, Remember, if you think first, 


you will save time and trouble. 


Number of Brick Needet to Build 1 Cu. Ft. of Wall 


' : y zt I" 5" 
Size of Mortar Joint a 3 3 = 
Number of Brick 
Needed 21 20 19 183 


Amount of Mortar Needed to Lay 1000 Brick 


, 1" 3H 1" CAM 
Size of Mortar Joint = — = = 

1 r oin 2 8 3 8 
Amount of Mortar 
Needed 9cu. ft. 13¢cu. ft. 15cu.ft. 18cu. ft. 


One Ton of Marble Veneer Covers 40 Sq. Ft. of Wall. 


One Ton of Grained Stone Veneer Covers 44 Sq. Ft. of Wall. 


To find the number of brick needed to build a wall: 


First find the number of cu. ft. in the wall and label your work. 
Then multiply the number of cu. ft. of wall by the number of brick 
which are needed ‘o build 1 cu. ft. of wall, using a certain size 
mortar joint. 
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Let us work it out in a problem. How many rack are needed to build 
a wall 15' long, 8' high, and 12" wide, using a § mortar joint? 


Find the cu. ft. in the wall. 15' Length 

Length x Height x Width. x 8' Height 

The table shows that it takes 20 120 sq. ft. 

brick laid with a3" mortar joint x 1' Width 

to build 1 cu. ft6f wall. 120 cu. ft. of wall 
Therefore you multiply 120 cu. ft. of 120 cu. ft. of wall 
wali x 20 brick (in 1 cu. ft. } x 20 brick per cu. ft. 


2400 brick needed 


To find the amount of mortar needed to lay the brick, you check the 
table and find that, with a @ mortar joint, you need 134 cu. ft. of mortar 
to lay 1,000 brick. So, divide the total number of brick into units of 1,000 
brick each. To do this you start from the right and point off 3 decimal 
places. 2 400 


decimal point 
You now have 2. 4 units of 1,000 brick each. 


Multiply the number of units of 1,000 brick 2.4 units of 1,000 brick 
each by the amount of mortar needed to , 134. cu.ft.of mortar needed to 
3 7 e ° anwo—venhto be . 
lay 1,000 brick with a § mortar joint. 12 lay 1,000 brick 
72 
24 
32.4 cu. ft. of mortar needed. 


Always give the quantity of mortar in _i.2 cu. yds. of mortar needed 
cu. yds. Divide 32.4 cu. ft. by 27, 27/32.4 
27 
54 
54 


ANS. 2,400 brick 
1.2 cu yds. mortar 


Stone veneer: To find the number of tons of stone veneer needed to 


veneer a house. 
First find the number of sq. ft. of surface on the outside of the house. 


Sq. ft. of surface = perimeter x height. 


Then divite the sq. ft. of surface by the number of sq. ft. of wall 
covered by 1 ton of stone veneer. 
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foundation walls in problem 5? 


a o caer 3 
, Quantities of Materials Assignment Sheet No. 6 3 
= Follow the instructions in Information Sheet No. 2. The work A 
< is not new; itis just being given you in a different way. i 
How many sq. yds. are there in the walls and ceilings of the rooms with a 
the following dimensions? i 
Openings a 
Length Width Height Doors Windows 5 
1. 64" 6" 42! 15! 3-- 3! x7 Ll-- At x 7! . 
2. 33! 25! 4! 14 6" Q-- 316" x7! 12-- 4' x 8! 4 
How many cu. yds. are there in foundation walls having the following 3 
dimensions? | 
AL B c Dd 5 es f 
3. 18" 18! 54) : 
2 j 
7 4, 16! 15! 63! 
5. 8" 155 38' 8" 45' 38' 8" 45!' : 
; 6. 1a" 12! 42! 42! 42) 42! 
- 7, 8" 9! 39! 43! 39! 43" 
& 8. 16" 15! 60! 741g" 60! 74! 3" 
f - 9. It takes 1 ton of marble to veneer 40 sq. ft. of wall. Find the 
: amount of marble needed to veneer a wall 192' long and 9' 8" high. 
Za tt 
= 10, How many brick laid with a 8 mortar joint are needed for the 


; re li. How many brick laid with a $"' mortar joint are needed for the g 
= fourdation walls in problem 6? if 
= r 
‘= 12. How many cu. yds. oi mortar are needed to lay the brick in problem = 
= 10? 3 
: 

13, How many cu. yds. of mortar are needed to lay the brick in problem ee 

11? 4 


14, How long will it take 8 bricklayers, working 7 hours per day, to 
lay the brick in probiem 11 if the bricklayers average 3893 brick’ 
per day? 
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Quantities of Materials Assignment Sheet No. 7 


1, Find the number of sq. yds. inthe walls and ceilings of a room 
31' long, 29' wide, and 12' high. There are two doors 3' 6" x 7' 
and 8 windows, 2' 8" x 6'. 


foundation 
How many cu. yds, are there in/walls having the following dimensions? 


AL 5 & dD = = 
2. = (16" 12! 42! 42! 42! 42! f 
3.12" 13° 6" 50! 38! 50! 38" ; 
4. gt" 12! 39! 60! 39! 60! ; 
5. (16N 18! 36! 42! 36! 42! | 
6, gi! 15! 48' 6" 68' 6" 48° 6" 68" 6" i 


a | 
a 
2 
LE 
3 
2 
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um 
7. How many brick laid with as mortar joint are needed for the 
foundation walls in problem #2? 


8. How many brick laid with a }"' mortar joint are needed for the 
foundation walls in problem #5? 


9. How many cu. yds. of mortar are needed to lay the brick in 
problem #8? 


10. How many cv._yds. of mortar are needed to lay the brick in 
problem #7? 


Ste Pers Mller Aan 


were 


11, How many tons of grained veneer stone are needed to face a house 
48' 6" long, 28' 3"' wide, and 9' high? 


12, Find the area of a triangular prism whose base is 36', whose height 
is 24', and whose length: is 58’ 6''. 


Bee i yn tae net 


13. How many cu. yds. of earth must be dug from an excavation which 
is 87' 6" long, 38' wide, and 7' 4'' deep? 


wee en 
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14, Find the cost of 4,650' of 4u round, deformed reinforcing steel, 
Round, feformed reinforcing steel weighs .66 lbs. per foot and 
costs 65¢ per lb, 
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Footings Information Sheet No, 3 


OBJECTIVE. To learn how to find the number of cu. yds. in a footing. 


INFORMATION: 


Because the footings of a building are the base which support the building, 
the footing is almost always wider than the foundation wall. Ona blueprint, 
the length and width of a building are given on the outside of the foundation, 
but very rarely on the outside of a footing. 


henge Ruth ant PA Went a ante 


Figures 17 and 18, on the following page, show the dimensions necessary 
to compute a footing. The dimensions given are the width of the footing, A, 
and the height or depth, B. You use the same length to estimate both the 
footing and the foundation, To find the cu. yds. ina footing, you mu!tiply 
the Length x Width x Height, just as you do to find the cu. yds. in a wall, 
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Footings and Quantities of Materials Assignment Sheet No. 8 
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Follow the instructions on Information Sheet No. 3. Read 
each problem carefully to see whether the answ ris required 
for the foundation only; footing only, or foundation and footing 
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combined. : 
3 1, How many sq. yds. are there in the walls and ceiling of a room ‘ 
5 which is 38' long, 29' wide, and 12' high? Openings are 2 doors 3 


3'x 7', and 7 windows 3' x 6', 


How many cu. yds. are there in the footings and foundation walls 
having the following dimensions? . 


ebehis (ataSyernet Seeders del Stee dandy tas th 


A B c 8D Ez E : 
2. 12" 9! 34! 37! 34! 37' Foundation 4 
3; 12" 9! 75! 56! 75! 56' Foundation 3 
: z 4, Z l! Footing for foundation in problem 2 : 
5. 2! 1! Footing for foundation in problem 3 j 
° 6. (16" 15! 60! 74' gt 60! 74! 8") Foundation | 

( 2! 6" 1! 4" Jand Footing 

7. (12"' 9! 37! 34! 37' 34' ) Foundation 4 

{ 2! 1! yand Footing 


it 
8. How many brick laid with ag mortar joint are needed for the 
foundation walls in problem 2? 


9. How many brick laid with a 4" mortar joint are needed for the foundation 
walls in problem 3? 


10. How many cu. yds. of mortar are needed to lay the brick in 
problem 8? 


11. How many cu. yds. of mortar are needed to lay the brick in problem 


9? 


12. How many working hours will it take to lay the brick in problem 9, 
if the bricklayers work 7 hours per day and average 378 brick per day? 


me ee mare mene wt eh a, apt 
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=, 13, How many tons of grained stone are needed to veneer a house 48' 8" 
‘ee long, 26' 4" wide, and 9' 8'' high? 


2 
4 14, 53% of 44,118 = ? 
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Quantities of Materials Assignment Sheet No. 9 


iF 


How many cu. yds. are there in the footings and foundation walls having 4 
the following dimensions? 2 
A 3B c D E E : 
1. (12"' 13! 6' 50! 38° 50! 338° 3 
(2! }? : 
2. is" 2! 38" 6 4g! 38' 6 48" : 
* (16" 15' 60! 74! gt 60! 74' 8" j 
(2' git 1! 4!! a 
4. (16" 9 4512" 398 6" 45H 2tt 391 GI : 
(2' gt 1! 4" 
5. (d2" ? 45! 39! 45! 39! 
(2! y 
6. 18" 12! 42' ¢*' 42' 63! 


7. How many sq. yds. are there in the walls and ceiling of a room 
31' long, 27' wide, and 10' 6” high? 


Openings: 2 doors 3' x 7' and 8 windows 2' 6" x 4' 6". 


8, How many brick laid with a $" mortar joint are needed for the 
foundation walls in problem 1? 


How many brick laid with at mortar joint are needed for the 
foundation walls in problem 5? 


10. How many cu. yds. of mortar are neededto lay the brick in 
problem 8? 


11. How many cu. yds. of mortar are needed to lay the brick in 
problem 9? 


12, How many tons of marble are needed to veneer a house 47' 8" 
long, 33' 6" wide, and 9' 6" high? 

13. 168% of 29,520 = ? 
I 

14, 8 round, deformed reinforcing steel weighs 1.05 Ibs. per foot 


and costs 77¢ per lb. Find the cost of 3,985 feet of round 
deformed reinforcing steel. 
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Quantities of Materials Assignment Sheet No. 10 
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How many cu. yds. are there in the following footings and foundation 


edna ie i bla Maas fis epi: hegre Ss 


walls? 
AL BB nea 2 Ez F 
1, (16" 12" 6" 41" 57! 41! 57° 3 
(rey ag ‘ 
2. g! 5! 169! 3 
3, 12"! 13! 39" 43'6" 39! 43° 6" 4 
4, (16" 42: 38'g 45! 38'g" 45! 3 
2' gi! 114" = 
5. Hy 12" 50'6" = 45 50! 6! 45! a 
2" 6" 13" 


51 
6. How many brick laid with ag mortar joint are needed for the 


: foundation walls in problem 1? @ 
it a 

7. How many brick laid with ad mortar joint are needed for the ‘= 
foundation walls in problem 3? i¥ 
8. How many cu. yds. of mortar are needed to lay the brick in ig 

problem 6? a 

9. How many cu. yds. of mortar are needed to lay the brick in is 

problem 7? = 

10. How many sq. yds. are there in the walls and c~‘ling of a room = 

41' long, 32' wide, and 12' 6" high? Openings: . oors 3' 6'' x 7' 2 

and 12 y ndowe 3* x 5' 6", : ia Ee 

11. How many working days will it take to lay the brick in problem 7 iz 

if the bricklayers lay an average of 520 brick each per day? is 

12. 53% of 57,995 = ? = 

i a 

13, Find the area of a rectangular prism 26' 6" long, 4' 6" wide, and = 

9' high. 2 

i4, Find the area of a cylinder 19' higt, which has a diameter of 19'. = 

15. How many tons of grained veneer stone are needed for the a 
foundation in problem 3? 2 

: -107- = 


4 
Aa 


pew 
eT 
path 
Be ant ae 
he se 


cA 
( 


% 


oa 


e 3 
: APT haere tern. Parr) 
Bea AGI welt bee) Dea et 


= 


Quantities of Materials Assignment Sheet No. 11 


How many cu. yds. are there in the following footings and foundation 
walls? 
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1. 9' 6! 5! 189! 


ar 


2. (12" 13' 6" 27! 38' 27' 38! 
(2' l' 


3. 16" 12! 27' 2" 49' 27' 2" 49' 


4, (i2" 9! 34! St 34! 37! 
(2! 1' 

5. (18" 12! 29! 42' 29! 42' 
(3! 1t 6" 


6. ( 8° 9’ 78' 4" 47' 6" 7814" 47' 6" 
(n' 4" git 


can Let ee gar Hee rs 
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7. How many brick laid with a $'' mortar joint are needed for the 
foundation walls in problem 6? 


8, How many brick laid with a $'' mortar joint are needed for the 
foundation walls in problem 3? 


9. How many cu. yds. of mortar are needed to lay the brick in 
problem 7? 


10. How many cu. yds. of mortar are needed to lay the brick in 
problem 8? 


ll. How many sq. yds. are there in the walls and ceiling. of a room 
29' 6! long, 24' wide, and 11' 6' high? 
Openings: 2 doors 3'x7', and 8 windows 3' x 4' 6", 

12. ind the area of a triangular prism whose base is 28', whose height is 
17', whose sides are 21', and whose length is 46' 6". 


13, Find the area of 
Fig. A. 
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14, Fiad the perimeter 


3 
= of Fig, A, f | 
2. Zz 
= 15, 163% of 44,688 = ? a 
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Volumes of Cylinders and . 
Triangular Prisms Information Sheet No. 4 


= 


OBJECTIVE: To learn how to find the cubic contents of cylinders and . 
triangular prisms. 


INFORMATION: a 


= 


In construction today, many round columns of concrete are used, Also 
meny concrete walls have slanting sides. In the assignments which follow 
you will learn how to compute the cubic contents (volume) of both cylinders 


and triangular prisms. 
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CYLINDER 


Fig. 19 is a round column or cylinder. To find the number of cu. yds. 
in Fig. 19: 


First, you must find the area of one of the circular (ends either the top 
or the bottom). To find the area of a circle, you recall, you multiply the 
radius x radius x 3, 1416. 
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The radius is } of the diameter. 
3 «28! = 14! 


3. 1416 
x 196 sq. ft. 
radius 14! 188496 
radius x 14! 282744 
56 31416. 
i4 


615.7536 sa. ft. area of the end 


196 sq. ft. of Fig. 19. 


Next, you multiply the area of 615, 7536 sq. ft. area 
the end of Fig. 19 by the height. x 28 ft. high 
You now have the number of 49260288 


cubic feet in Fig. 19. 12315072 


17,241,1008 cubic ft. in Fig. 19. 


Divide by 27 to get cubic yards. 638. 55+ = 


27/17, 241, 1008 
162 


638.56 cu. yds in Fig. 19. ANS, 


Summarizing, to find the cubic contents of a cylinder, multiply the 
area of the end x height. 
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FIG, 20 
TRIANGULAR PRISM 


Fig. 20 is > triangular prism. To find the number of cubic yards in Fig. <0: 


First, you must find the area of one end, To find the area cf one end, 
which is a triangle, we multiply:. . 


4 base x the height + x 28' = 14! 
> base 14! 
x height x 24! 
56 
28 
336 sq. ft. area of end of 
Fig. 20 


Next, multiply the area of 336 sq. ft. of end of Fig. 20 
the end of Fig. 20 by the x 42' length 
length. 672 

1344 

14,112 cubic feet in Fig. 20 


Divide by 27 to get cubic 522% cu. yds. in Fig. 20 
yards. 27/ 14112 
135 
61 
54 
72 
54 


8. 2 
2773 


5228 cu. yds. ANS, 


Summarizing, to find the cubic contents of a triangular prism, multiply the 
area of the end x length. 7h 
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Cylinder and Triangular Prism 
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13. 
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Assignment Sheet No. 12 


Find the number of cu. yds. in a cylinder which has a diameter 
cf 11' and which is 17' high. 


Find the number of cu. yds. in a triangular prism which has a base 
of 15', sides 18', height 12', and which is 27' 6" long, 


Find the number of cu. yds. in a cylinder whose radius is 15' and 
whose height 1s 23'. 


Find the number of cu. yds. ina triangular prism whose base is 
18', whose height is 12', and whose length is 27' 9". 


Find the area of a cylinder which is 4' in diameter and 18! high. 


Find the number of. ubic yards in a column whose circumference is 
10. 2102' and whose height is 29' 9°, 


Find the area of a triangular prism which has a base 12' wide, whose 
sides are 10', whose height is 8', and which is 25' 4" long. 


Find the number of cu. yds. ina triangular prisms whose base is 
9', height is 6', and length is 18' 6", 


Find the number of cu. yds. in a column 3' in diameter and 19' 6" high. 


How many cu. yds. are there in the foliowing footing and foundation 
walls? 


A 3B L Dd Es F 
(12" 9° 6" 32'2" 47ran 322" 4784" 
( 2! 1 

5" 


How many brick laid with a 8 mortar joint are needed for the 
foundation walls in problem 10? ; 
+ 2! fe 


How many cu. yds. of mortar are 
needed to lay the brick in problem 


11? 
2 
163% of 26,670 = ? ’ 
8 
How many cu. yds. are there 
ina slanted wall (section view) 
Fig. A, which is 57* long? 


| Ss é c 
FIG. A 
~li2- SECTION VIEW 
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Quantities of Materials 
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i, 


4, 


5. 


6. 


7. 


Find the number of cu, yds. in 12 columns each of which hae a 
circumference of 9,4248' and a height of 18', 


How many cu. yds. are there ina 
triangular prism (section view, 
Fig. A) whose length is 19' 6"? 


ce . 
SECT ats ViEW 


How many cu. yds. are there in 4 
slanted wall (section view, Fig. B) r Ve 


whose length is 88! 9'"? | . 


m2 6 
FIG. B 
SECTION VIEW 


Find the number of cu. yds. ina column whose radius is i' and 
whose height is 21'. 


Find the number of sq. yds. in the walls and ceiling of a room 
21' jong, 14' wide, and 8' 6" high, 
Openings: 1! door 2' 8"' x 7? and 5 windows 2! 6" x 4°, 


How many cu. yds. are there in 8 columns 18" square aud 18 high? 


How many cu. yds, are there in the following footing and foundation 
walis? 


A z o. DB gE ZF 
(12" G3 gis 43! é,t8 29? 4.33 é! 23? 
(2! i! 
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ait , 
8. How many brick laid with ag mortar joint are needed for the 
foundation walls in problem 7? 


9. How many cu. yds. of mortar are needed to lav the brick in 
problem 87? 


10. 58% of 24,440 = ? 


ii, How many tons of marble veneer are needed to veneer the 
foundation walls in problem 7? 
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Concrete Floors, Waike, Patios information Shevt No. 5 
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CBIECTIVE: Te learn how to compute che number of cubic yards of concrete 
needed for sidewalks, basement floors, and patios. 


A 
i 
r= 
Lee 
a 
= 
> 
ae 


INFORMATION: 


In square ineasure, you learned how io find the area of different shaped 
surfaces. Floors, walks, and patios are surfaces which have depth. To find 
the number of cubic yards of concrete needed for a floor, walk, or patio, you 
must first find the area of the surface to be covered, then multiply that area 
by the specified depth or thickness of the concrete. 


Bis Ig ie? aay Cae ger POT ee tink feeds 
“orn tadauiestady yc TRAE Ree ty 


The concrete for basement floors, garage floors, walks, and patios is 


usually 4'' thick. } 
i 

Basement floors are poured inside the walls of a building. On the plan 7 
(see Fig. 21) dimensions are always given on the outside of the building, as ; 


meine A 


dimensions C& D, The dimensions you need in order to estimate the amount 
of concrete required are dimensions X & Y. To find dimension X, you sub- 
tract the width of the wall from each end of dimension D. 


X = 40' - {1 + 1) = 38? 


To find dimension Y, you subtract the width of the wall from each end of 
dimension C, 


re! 
ti 


56' - (2+ 1) = 54! 


vd 
1 


54 (length); X = 38' (width 


ald 
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i a 
Note: Floor 4"' thick 
FIG. 21 s 
3 
iS 
To get the area of the floor, multiply length (Y) 54! i 
the length by the width. width (X) x 338! 
432 
162 
2052 sq. ft. area of 
floor 
To find the number of cu. yds. of 
concrete needed, multiply the area 684 
by the thickness (change 4" tod ofa 2982 x $ = 684 cu. ft. in floor 


foot). 
Note that the number of cu. ft. is less 
than the number of sq. ft. l 
253 cu. yds. of concrete needed 
Divide by 27 to change the cu. ft. to 27/684 for the floor of Fig. 21 
cu. yds. 54 

144 

135 


2. 
27 


(0 frm 


Sidewalks and patios cover the entire area given by the dimensions. 
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Floors, Walks, Patios 


Follow the instructions on Information Sheet No. 5. Think before 
you work, it will save you time and effort. 


1. 


5, 


How many cu. yards of concrete 
are needed for the floor in 
Fig. A? Floor is 4" thick. 
22°b FIG.A 


| 


32! 
How many cubic yards of concrete are needed for a sidewalk 4! 
wide, 62' 6" long and 4" thick? 


How many cubic yards of concrete are needed for a patio 23' long, 
16' wide, and 4" thick? 


How many cubic yards of concrete 
are needed for the floor in 
Fig. B2 Floor is 6" thick. 


How many cubic yards of concrete 
are needed for the walk in 
Fig. C? Walkis 4" thick, 


Assignment Sheet No. 14 
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6. How many cubic yards of concrete are needed for a patio 29' long, 
14' wide, and 4" thick? 


7. How many cubic yards of concrete 
are needed for the floor of Fig. D? 
Floor is 8" thick. 


7 ‘ salad 


8. How many cu. yds. are there in the following footing and foundation 


walls? 
A B Lf. Dd EE _F 
(8" 8 6" 33° 2" raf tae ab _ 32! y Aa yA By he 
(1° 4" g' 


9. How many brick laid with a$"' mortar joint are needed for the 
foundation walls in problem 8? 


10. How many cubic yards of mortar are needed to lay the brick in 
problem 9? . 


11. How many cubic vards of concrete are needed for the floor in 
problem 8? Floor is 4" thick. 
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Concrete Floors, Walks, Patios Assignment Sheet No, 15 
1. How many cu. yds. of concrete hk 
are needed for the floor in 7 
Fig. A? Floor is 6" thick. | ae 1é 


}—42—I 


2 How many cu. yds. of concrete 
are needed for the floor in Fig. B? 
Floor is 8" thick. 


3. How many cu. yds. of concrete 
are needed for the patio in 
Fig. C? Concrete is 6" thick, 


K-54 '—>| 


4, How many cu. yds. of concrete 
are needed for the floor in Fig. D? 
Floor is 4" thick. 


k—s2' —> 


4 | 
5. How many cu. yds. of concrete = ihe 
are needed to cover Fig. E? Kk 
Concrete is 4'' thick, aL 
FIG.E 13~6 
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12. 


13, 


14, 


15. 


16, 
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How many cu. yds. of concrete are needed for a walk 39' 9" long, 
4‘ 6" wide, and 4" thick? 


/ 
How many cu. yds. of concrete > 6 K- 
are needed for the walk in 
Fig. F? Walk is 4" thick, 
FIGIF ii 


i; 48 


How many cu. yds. of concrete are needed for 18 columns 18' high 
and 2' 6"' in diameter? 


How many sq. yds. are there in the walls and ceiling of a room 26' 6" 
long, 19' wide, and 9' 6" high? 
Openings: 2 doors 3' x 6' 8"; 8 windows 2' 6" x 5', 


How many cu. yds. are there in the following footing and foundation walls? 


AL 2 & Db = — 
{i2" 19? 6'! 67! 6" 52) 67? 6" 52" 
(2' iy 


tt 
How many brick laid with a g mortar joint are needed for the foundation 
walls in problem 10? 
How many cu. yds. of mortar are needed to lay the brick in problem 11? 


How many cu. yds. of concrete are needed for the floor in problem 10? 
Floor is 4" thick. 


How long will it take 16 men, working 7 hours per day, to lay the brick 
in problem 11, if they lay an average of 433 brick each per day? 


How many tons of grained veneer stone are needed for the foundation 
walls in problem 10? 


How r..any sq. ft. of slate are needed to cover the surface of the patio 
in problem 3? 
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Quantities of Materials Assignment Sheet No. 16 
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| 
> |6(— 
1, Find the number of cu, yds. of 


concrete needed for the walk in 
Fig. A. Walk is 4" thick, 


FIG.A ‘ 
47- 4.” 


| 


b-$ 641 6" > 
2. How many cu. yds. of concrete 


are needed for the floor in Fig. B? 
Floor is 6" thick. 
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3. How many cu. yds. of concrete 
are needed for the patio in 
Fig. C? Concrete is 4'' thick, 


, | 
ee 

How many sq. yds. axe there in the walls and ceiling of a room 35! 

long, 26' wide, and 9' 6" high? 

Openings: 3 doors 2' 8" x 6! 8'' and 12 windows 2' 8" x 5! 6". 


5. How many cu. yds. of concrete 
are needed for the floor in 
Fig. D? Floor is 4" thick, 
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6. How many cu. yds. are there in 18 columns 17' high and 2' 9" 
in diameter? 


7. How many cu. yds. of concrete 24 


are needed for the patio in 
Fig. E? Concrete is 4" thick. 


f 
( 


el ae 


He 


40" 


8. How many cu. yds. are there in the following footing and foundation 


walls? 
A 5 £ D Ez = 
(12" 8 4' 46' 6" 58! 46" 6" 58' 
{ 2! } 


| A 9. How many brick laid with a dn mortar joint are needed for the 
| foundation walls in problem 8? 


Aye oe 


| 4 10. How many cu. yds. of mortar are needed to lay the brick in problem ¢$? 
i & <4 
| ' 7 11, How many cu. yds. of concrete are need2d for the floor in problem 8? 
Zz Floor is 6"' thick. 
| (mee 
| aoe zZ 
| = 12. 163% of 35,875 = ? 
: 
| = 13. How many tons of marble veneer are needed to veneer the foundation 
= walls in problem 8? 
:. 
| a 14, How many sq. ft. of flagstone 
| ine are needed for the surface of 
| + the walk in Fig. F? = 
i= 15. How many cu. yds. of concrete FIG.F 3 ps 
ae are needed for the base under 


the flagstone in Fig. F? 
Concrete base to be 3" thick, 


UNIT I 


Aditition and Subtraction of Fractions Test No, i- A 


Add: 


ee $ Ute “alana 


. jt if tt r 
i, 275" 6 + Ur1lg + 72°4° + 1,429: 108) saat 28" 


2. St + 2g Be 4 aor B+ 565 of x | 
3. 12i1 d + ef + 10° + 41! 112) + gt + 5 4 
4, 196! 7 + 7 + 132° + sy + 17! 3" “ | 
5. 18's aur og + sstek + 18 4 ae | 
6, iets + 10% + 41" 112, + 6a 4g ag ? 
2 
7% 199 NB" + por" + ror 9g" 4 gl". 5 5" : 
8 «1228s 71 ge + 8 ig” 4 45° a2, + 15112 
Subtract: 
cp *, 895! e - 1,599! 102 = 
10, 1,435" 114° 396) 102" . 
ll. 165! a. - 156! 10% es 


12, 27l' - 159" 93 


te 
13, 194 La 98S : 


1] 5K ‘Z 

14, 3, 195° 24 = rag 694' 28 Had 4 

, 7 511 2 

t —_ ee [Zl 

15. 3,089 lly - 1,792! 45 q 

16, 1,435! + - 396! 102 sz : 
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Addition and Subtraction of Fractions Test No. 1- B : 
Add: s 
wt tt 
1, 4}' 23 + 9, + 121' + 23' lg" + 7! 4 bd 
15" A it : 
2. 42: 876 + 100" + 6g + 71 + gh8 2 
-e 
rm tt it t ' % 
3. as oe is" + Be 4 garda 56 a > k 
t is 
4, 123! ore + 45' + 8 7 + re + 31) as = ' 
3 a" y" 5" 7. i 
3. Mw 5g + 18g + IIZ + 45! 1042 + 155! 2 = 4 
tt 3 
6, 132! 4 + 8 + 7 + 196! 7L + 17! a = j 
2 
7. 4uyi2" 4 21' + 110°4 + gf 4 gl" Z : 
16 83 2 ° 
™ st 44 oo 
8. 155! ae + 112 + 34° + 18 2 + 2it 10 = : 
Z 
2 Subtract: 4 
git \ rt 
9. 2,279! 16° 1,378! 6s 7 
. tt it 
10. 1,895' 10%. 796! ud : 
ll, 559' 6" ~ 359! = = 
1 
12, 491" = 159" 9 é ! 
3" of" _ 
13. 156! 4 - 49° 1 OF =. j 
]' F 
14, 335'5 = 316! 8" = 
ti: $ 
15. 189’ 32, ~ 92t aS = 
it : 
16. 875' 11 gz 73" : 4 
4 Pe ing 4 
a 
o 4 
3 
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Addition, Subtraction -nd Multiplication 
of Fractions Test No. ZA 
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Add: 
5" cu 3M 
1, % + StH + 7108 4 ad ‘ 


Subtract: 


3. 66' 8" x «17! 3" 


4. 29" x 27' 4" 


5. Nine men worked 7 days each, 7 hours per day, and earned 
$3.45 per hour. How much was the total payroll? 


i aS A RRS EA BT 


6. Fourteen bricklayers worked 6 days each, 7 hours per day, and 
laid 64,092 brick. i >w many brick did each man average per 
hour? 


ana 
= 


cP A builder put up a wall for $11,500.60. His labor cost was 
$4,765.50. He bought 23,509 brick @ $46. 50 per 1,000, 275 bags 
of mortar cement @ $1.09 per bag, 19 cu. yds. of sand @ $3. 65 
per yard, and his overhead cost was $969.50. How much did he 
make? 


RS oo 


8. If it takes 63 brick to cover 1 sq. ft. cf wall, how many brick 
are needed for a wali 185' long and 9' high? 
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Addition, Subtraction and M 
of Fractions Test No, 2 -~ B 
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Add. 
‘ 4 3" ut 
i. Cag' 2! + Ie 4 VP +4 42h BS 3 
Subtract: 
it tH 
Zi 224 2 - 133° 35 : 
Moaltiply: 
3% 37° 8" x 398 9! = 
4, aa" Se. Be" = 
5s a men worked 6 days each, 7 hours per day and earned a total 


$1,839.60. How much did each man earn per hour? 
Seven laying brick averaged 117 brick each per hour, How many 
brick did they lay in 7 days, working 2 hours per day? 


A builder put up a wall for $12,200.00. His labor cost was 
$4,763.55. He bought 22,500 brick @ $46, 25 per 1,660, 279 bags 
of mortar cement @ $1.09 per bag, 21 cu. yds. of sand @ $3. 85 
per yard, and his overhead cost was $983.25. How much did he 
make? 


if it takes 63 brick to cover 1 sq. ft. of wall, how many brick are 
needed for a wali 173' long and 7' high? 
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Addition, Subtraction, and Multiplication 
of Fractions Test No, 3 - A 


eT Re Ale! she Sie at 
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Aid: 


Ls 


Subtract: 


10, 


Ne le rl ED Sal A EE A SS I PP ES a er 
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3'' a gt mit 244 
156 = a ss i 
Hong + 296% + BF + 40°F + 569 95 = 
‘ i v 5 it Vt 
iS'4 + We + BGS 4 265142 + 2S = 

4 
tt , 
3,795! 4¢ 2,694: 48 : 
3 = 

21,2861 3" - 285! 47 = 
19' 3" x 18t 4" = 
18' 4" x 171 gt = 
39' 3 x 18" 9" = 


Nine men worked 8 days each, 7 hours per day, and earned 4 
total of $1,839.60. How much did each man earn per hour? 


A. builder put up a foundation for $15,600.00. His labor cost was 
$5,896.25. He bought 32,500 brick @ $48.75 per 1,090, 

1,250 blocks @ 30¢ each, 289 bags of mortar cement @ $1. 13 
per bag, 30 cu. yds. of sand @ $3, 45 per yard, and his overhead 
cost was $1,679.45, How much did he make? 


It takes 6$ brick to face 1 sq. ft. of wall, How many brick 
ace needed to facz 2 wall 292' 6" long and &' 4" high? 
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Addition, Subtraction and Multiplication 


of Fractions Test No. 3+ B 
Add: 
3" u 1" yt T 
1 125" 64 4 am 2g + A'S 4 1331 lig @ 22h 2 
Bs si 3" yt 1"! 
2. 1,350) 52 + 356g + 21S + 31'S + TIP 10% = 
Subtract: 
yi gi 
3, 385° 6g - 279984 
4, 1,784' > ti 
° s 7 t a 
Multiply: 
5. 48' 8" x 29' 9! = 
6 96° 4! x 32" 3" = 
7. 33° 4" x 28' 9" = 
3 a 
8. Ittakes 64 brick to face 1 sq. ft. of wal’. liow many brick are 
needed to face a wall 319' long and 38' 6' high? 
9. A builder put up a foundation for $15,750.90. His labor cost was 
$6,013.65, he bought 27 cu. yds. of concrete @ $13.75 per yard, 
34, 500 brick @ $39.50 per 1,000, 1,900 block @ 31¢ each, 269 bags 
of mortar cement @ $1.09 per bag, 27 cu. yds. of sand @ $3.95 
per yard, and his overhead cost was $1,895.75. Bow much did 
the builder make? 
10. What is the price of an I-beam 27' 6" long, which weighs 37% ibs. 


per lineal foot and cost 1944 per ib. ? 
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Addition, Subtraction, Multiplication, and 
Division of Fractions Test No. 4+A 


b 4 


1 t 
iF 4! 8 + 12's" + Ts +4 33: 64 = 


sieheia VEAGRGn caleba AQT sa Abend, oe OR SE yen 


Ze 14" + 112' 6" + 8' 98 + = = 
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maith 


Subtract: 


ti 


3. 155! - 97! 5S 
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sae sie 


a "1 
4, 201' %% - 102! 53 


Multiply: 


a 


3: 19° x 29! 3" = 


ee 


iT) 


6. 18’ 3" x 42' 8" 
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Divide: 
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7. 21' 4" +8 = 


Sm 


lh ohio sl "SPA it, Lo uatih,cs 


i 
9. 6072 sg. ft. 7 9 = 


} 
10, 1,0197 cu. ft. + 27 = 
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11, A contractor built a foundation for $9,465.00. His Isbor zott 
was $2,248.65. He bought 25,000 brick @ $49 56 per 4-000, 
172 hags of mortar cement @ $1.15 per bag, 15 cu. yas. of sand 
@ $8.25 per yard, 69 cu. yds. of concrete @ $18.25 per vard, 
and his overhead cast was $1,105.75. How much did the contreccor 
make? 
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e ise. ft. of wall, How many brick ars 
157' long and 7' high? 
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Hass Addition, Subtraction. Multiplication and 
Division of Fractions Test No. 4-8 
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= li. A contractor built a foundation for $9,645.00. His labor cost 

a4 was $2,268.45. He bought 23,000 brick @ $49, 50 per 1,000, 

= | 165 tags of rnortar cement @ $1.15 per bag, 65 cu. yds. of : 
ae | concrete @ $18,50 per yard, 15 cu. yds. of sand @ $5.35 per yard, 

oi | and his overhead cost was $1,205.75, How much did the = 
— | contractor rake? 3 
= 12, IK takes 63 trick to face 1 sq. ft. of wall. How many brick = 
ig are needed to face a wall 169' long and 7' high? a 
ef —_ 
ao | 2 


—_ 


We 8 
Addition, Subtraction, Multiplication and 
Division of Fractions and Decimals Test No. 5-A 
Add: 
1, 4% 2 as Lei Qi + > i + at ot . 
Le ° 5 + 26: O52 - Ey + : es + ° C6: = 
3. 52% + LOE + ia + a + 25% = 
Subtract: 
3" > 
4, I55'5 - $c SF 2 
5, 16.05 - 2,07: 
Muitiply: 
6. 18° 3" x 42' 3 
7. 28E x 7.396 - 
Zz 
8. 53% of 26,988 = 
Divide 
t tt os i 
9. 9 6 v Is prs 

10, 164, 2733 + 25.39 = 

1k, It takes 6$ brick to cove: 1 sq. it. of weii How many brick are 
needed for a wali 12” long 2nd 8' 6° high: 

12. it takes 600 lath to cover 40 sq. yds. cf wall. Hsw saany lath are 
needed to cove’ 215 sq. vas. of vall? 

13, Seventeen men worked S$ days each. 7 hour: per day, and laid a 
total of 103,887 brick, iow mzsy brick did cach man average 
per day? 

14. 


A contractor built 2 foundation for $9.20>.00. His overhead was 
$1,123.75. He bought 14,500 trick @ $21. 50 per 1,000, 2,450 
blocks @ 24¢ per block, 2> cu, yds. of concrete @ $18. 75 per yard, 
27 cu. yds. of sand @ $4.75 per yard, 197 bags of mortar cement 
© $1.19 per bag, and x 27 long I-bearn weighing 27 lbs. per lineal 
foot and costing 23¢ per lb.: his labor cost was $2, 648. 60. 

Hovr much did the contractor make? 
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Change to decimals: 


15, 15% 21. 144% 27, 


16. 285% 22. é 28. 
17, 6% 23. ; 


3 18, 45% 24, 35% 30. 
= 19, 76% 25. 125% 31. 


2 
3 
A 
2 
1 
29. 3% 
3% 
7 
8 


= | 
| 


a 20. 137% 26. 200% 32. 1% 
ig 4 Change to fractions, reducing to lowest terms: 
ce 33, 675 37, .35 
sea 34, 46 38. .333 
ae f 
 - 35. .04 39. 09 

. 2 36. 1.8 40, 1.16 

ia x Change to per cents: 

+? , 

. 41, .18 46, & 

i 42, .125 47, 4 

‘ae os > 

 @ 43, 1, salis 
a: aoe 00 

i 44, 2.25 2 

= 49. 3 

Ss 45, 7 i 

oe. ° 0. = 

= mM. 

= 

‘oe 
iz. | 
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Addition, Subtraction, Multiplication and 
Division of Fractions and Decimals Test No. 5-B 


SE 


Ada: e 


i it Tr eh 
1. 85 + -d213" «+ 74 + 102! 7 = «i 


« J 
cn re Atha SITE ANE oe SH Ht ES aN! 
' 


W 


2. 005 + 3.2 + 13 + 267.19 + 4.627 


? 
an uO 


1 1 7 : 
3, 54% + 163% + 4% + 34% 4 35% 


W 


Subtract: 
tt tt “= ‘ 
4, 115! 32 ao: 111? 2, = 


5. 2is 03 =~ 18, 246 > 


I 
MON | Mere eee ce) eee 


Multiply: 
6. 14" 6" x 21" 9" 
7. 26% x 8, 487 = 

164% of 42,789 = 
‘eae a 
210, 1248 + 27.36 = 


il, It takes 560 lath to cover 40 sq. yds. of wall. How many lath 
are needed to cover 7684 sq. yds. of wall? 


5. 2 
12. It takes 67 brick to face 1 sq, ft. of wall, How many brick are 
needed to face a wall 245' 6" long and 7’ high? 


weg ae ce cette > endear 
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> 
3 a 
tos 
< 
oO so toe Cc 
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oe 
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A builder put up a toundation for $15,700.06. His labor cost 
= was $6,013.65 He bought 27 cu. yds of concrete @ 313.75 
ce ee pec yax4, 34,500 brick @ $39. 50 per 1,000, 1,900 blocks @ 

a 31¢ each. 249 bags of mortar cement @ $1.09 per bag, and 27 
cu. yds of sand @ $3.95 per yard.; his overhead cost was 
b2,9°5. 75. How much did the builder make? 
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14. “hat is the price of an I-beam 27' 6" long which weighs 374 lbs. 
. per lines’ cot aad costs 193¢ per lb. ? 
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15, Twelve boys in the seni. + class were planning to become masons. 
If this represented 15% of the class, how many seniors were 
there in ail? 


3 
16. Compute a year's interest on a government bond of $5,000 at 44%, 
17, By building his own house, a mason estimated that he had saved 
himself 45% of its market value. If the house was estimated to 
be worth $19,500, what did it actually cost the mason? 
18. A mason avergard 630 brick per day; the apprentice working with 
him averaged = as many. How many bricks did the two men lay, 
working together? 


19, How much of a saving is represented by a discount of 3% on materials 
costing $1428. 10? 


20. A mason bought a ladder marked $29. 98 at a 123% discount. 
What did he pay for it? 
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UNIT Ii 


Test No. 6 -A 


1, Find the area of a triangle which has a base 17' and is 12' high. 

2. Find the area of a circle whose diameter is 27'. 

3. Find the perimeter of a 2i' 6" square. 

4. Find the area of a circle whose circumference is 28. 2744'. 

5. Find the area of a triangle whose base is 24' and whose height is 16’. 


6. Find the perimeter of a triangle whose base is 24' and whose height 
is 16'. The two other sides of the triangle are equal. 


7. Find the circumference of a circle whose radius is 13' 4". 


How many sq. yds. are there in the wails and ceilings of rooms 
having the following dimensions? 


Openings 
Length Width Height Doors Windows 
8. 32' 6" i8! 12! 2-- 3'x 6' 8" 5-- 3° 6" x 6! 
9. 44! S1' 14' 6°! 3-- 6' x 8! 4-- 4' x 5' 6" 
10. 82! 46' 15' 6" 4-- 8' x 8' 12-- 3' x 6! 
11. Findthe area of Fig. A. i 8 —> 
12. Find the perimeter of La 
Fig. A, 
16° 


a 28' 


}--—_ 27 ‘>| 


13, How many courses of brick are needed to build a wall 14' 23" high? 
The brick are to be laid 4 courses in 11". 


P Zit 
14, How many courses of block are needed to build a wall 29' lg high? 
The block are laid in ory for each course. 
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l, Find the area of a triangle which has a base 19', and is 14' high, 
2. Find the area of a circle whose diameter is 29’. 

3,  Fiad the area of a 23' 6" square. 

4, Find the area of a circle whose circumference is 21. 9912'. 


5. Find the area of a triangle whose base is 15' and whose height is 10’. 


6. Atriangle's sides are in the ratio of 3-4-5, If the smallest side is 
15', what is the perimeter of the ‘riangle? 


7. Find the circumference of a circle whose radius is 14' 4", 


How many sq. yds. are there in the walls and ceilings of rooms 
having the following dimensions? 


Openings 
Length Width Height Doors Wiadows 
8. 2i' 6" 18? 10' 2-- 2° 6" x7! Ge- 216" x 3! 
9. 17? 13! $*.6" 2-- 3' x 6! 8 4-- 2' 8" x 3! 
10, 72!' 45' 6" 16! 4-- 7' x 8! 14-- 3' x 7' 6" 


41. Find the area of Fig. A. 


12. Find the perimeter of 
Fig. A. 


13, How many courses of brick are needed to build a wall 14' 105" high? 
The brick are to be laid 4 courses in 103". 


i4, How many brick are needed for the first course of a building, 
147' 63" lon ,and 106' 6" wide? <A brick with the cross joint 
measures 85 P 
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Test No. 7-A 


1. How many sq. yds. are there in the walls of a room, 37' 6" long, 
29' 9"' wide, and 1i' high? 


@ Find the area of a triangular prism whose base is 24', whose height 
is 16', and whcse length is 37'. 


3. What is the area of a rectangular prism, 32' €" long, 17' wide, 
11' high? 


pia ae pera, ys adn Sid 
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3 
4, Ittakes 64 brick to cover 1 sq, ft. of wall. How many brick are 
needed for a wali 259' long and 9' high? 


5. Find the area of a 7' 6'' cube. 


6. Find the area of a circle whose circumference is 26, 7036'. 


ie 


7 Find the area of a cylinder whose diameter is 24', and whose height 
is 18°, 


8. How many sq. yds. are there in the walls and ceiling of a room 
30' long, 20' wide, and 9' 6" high? 
Openings: 2 doors 3' x 7! and 6 windows 4! x 4', 


9. Find the area of Fig. A. 


10. Find the perimeter of Fig. A. 


, 4 
aa dined oom 
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Test No. 7-B 


How many sq. yds. are there in the walls of a room 37! 6" long, 
27' 6" wide, and 11' high? 


Find the area of a triangular prism whose base is 24', whose 
height is 16', and whose iength js 37' 9", 


Find the area of a rectangular pricm, 32' long, 11' wide and 17! 


high, 


It takes 6% brick to cover 1 sq. ft. of wall. How many brick are 


needed for a wall 259' long and 9' high? 
Find the area of a 9' 6" cube. 
Find the area of a circle whose circumference is 32. 9868'. 


Find the area of a cylinder whose diameter is 24' and whose height 
is 16', 


How many sq. yds. are there in the walls and ceiling of a room 
50' long, 25' wide, and 12' 6" high? 
Openings: 3 doors 2' 8'! x 7' and 12 windows 3! x 4' 6", 


Find the area of Fig. A. 


Find the perimeter of Fig. A, 
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UNIT IV 


Test No. 8-A 


12. 


How many sq. yds. are there in the walls and ceiling of a room 
25' long, 15' wide, and 9' high? 
Openings: 3 doors 3' x 7' and 6 windows 2' 8" x 5', 


How many cu, yds. are there in the following foundasiun walls? 


- &. os Pp = F 
12" 12! 89! 6!" 

i238 6" 50! 38! 50! 38! 
16" 38! 36! 42! 36! 42! 


How many brick laid with a 4" mortar joint are needed to build 
the foundation walls in problem 3? 


How many cu. yds. of mortar are needed to lay the brick in problem 5? 
Find the area of a rectangular prism 27' long, 14' high, and 4' 6'' wide. 
Find the area of a cylinder whose diamet2r is 12' and whose height is 

: 
524i of 48,762 = ? 
Find the area of Fig. A. 


Find the perimeter of Fig. A, 


| 
k— 24—>} 


How many tons of marble veneer are needed to veneer the foundation 
walls in problem 3? 
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Test No, 8- B 


: ae 
r ay 1, How many sq. yds. are in the walls and ceiling of a room 
= 7 30' long, 22' wide, and 11' high? 

F- i Openings: 3 doors 2'8" x 7' and 10 windows 3' x 5', 

ey | 
ss e 
ae How many cu. yds. are there in the following foundation walls? 
oo AL 5 c D EL EF 
el 2. 12" 14! 79° 6" 

= ¢ j fr 

= 3. 12" 11" 6" 37' 29' 37! 23! 

? 2. 4, 16" 15! 3818" 45! 38" gt 45! 
ime: 5. How many brick laid with a $"' mortar joint are needed to build 
ye f 


the foundation walls in problem 3? 


: 6. How many cu. yds. of mortar are needed to lay the brick in problem 3° 
4 ‘ 7. Find the area of a triangular prism whose base is 18', height is 
3 12', and length is 29' 9", 
: ° 8. Find the area of a cylinder whose diameter is 6' and whose height 

a ; 

ae 9 163% of 27,968 = ? 

a 

- are 

a | 10, Find the area of Fig, A. 

a | 

; 7 1], Find the perimeter of Fig. A. 

iF { 

7. | 

= i 

; 

| 

a 

iz: 

me i 

= 

— 12, How many tons of grained stone veneer are needed to veneer the 

= ce foundation walls in problem 3? 
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Test No. 9-A 


1. How many sq. yds. are there in the walls and ceiling of a room 
18' 6" long, 14' wide, and 10' high? 
Openings: 2 doors 3' x 6' 8" and 4 windows 2' 6" x 4', 
2. Find the number of cu. yds. in 12 columns, 2' in diameter and 
17' 6" high. 
3. How many cu. yds. are there 
in a slanted wall which is aye ha 
79' 6" long? See section view, FIG, A Li 
Fig. A, for width and height. Section View 
‘ 
; 4 
40 
ft —>| fee." wv 
} —| 2: ey” — 
36 5 an 
i 24! 4. How many cu. yds. of concrete 
¥ + are needed for the walk, Fig. B? 


Walk is 4" thick. 


ke--—- 5 6’ >| 


5. How many cu, yds. of concrete 
are needed for the floor of 
Fig. C? Concrete is 6" thick. 


6. Howmany cu. yds. are there in the following footing and 
foundation walls? 


A. 5. & 2». eo = 
(12° 8! 6" Pe | <r 2 a 
(2! 1! 


7. How many brick laid with a 3" mortar joint are needed for the 
foundation walls in problem 6? 


sae -14i- 


How many cu. yds. of mortar are needed to lay the brick in 
problem 7? 


How many cu. yds. of concrete are needed for the floor in 
problem 6? Floor is 6'' thick, 


How many tons of ‘grained stone veneer are needed to veneer 
the foundation walls in problem 6? 


Find the area of a cylinder 3' in diameter and 16' 6" high. 


How many cu. yds. of concrete are needed for 18 columns 
18" square and 16' high? 


How many cu. yds. of concrete are needed for the patio in 
Fig. D? Concrete is 4'' thick. 


Find the perimeter of Fig. D. 


K-26" 


5.3’ —____»| 


How many days will it take 6 bricklayers to lay the brick in 
problem 7, if they work 7 hours per day and lay an average 
of 563 brick each per hour? Give the answer to the nearest 
half or full day. 
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Test No. 9-B 


1. How many sq. yds. are there in the walls and ceiling of a room 
29' long, 21' wide, and 12' 6" high? 
Openings: 2 doors 2' 6'' x 7' and 2 windows 2' x 5', 


2. Find the number of cu. yds. in 12 columns, 4' in diameter and 
17' 6" high. 


3. How many cu. yds. are there in a slanted wall which is 89' 6" 
long? See section view, Fig. A, for width and height. 


4, How many cu. yds. of concrete are needed for the walk, Fig. B? 
Walk is 4'' thick. 


5. How many cu. yds. of concrete are needed for the floor of Fig. ©? 
Concrete is 8"' thick. 


6. How many cu. yds. are there in the following footing and 
foundation walls? 


A B G D E FE 


( 12" 9" 6" 5419" = 618 9h Bat gh 6 1t gt 
( 2! 1 
7. How many brick laid with a $"' mortar joint are needed for the 


foundation walls in problem 6? 
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11. 


12. 


13. 


14, 


15. 


- 


How many cu. yds. of mortar are needed to lay the brick in 
problem 7? 


How many cu. yds. of concrete are needed for the floor in 
probleza 6? Floor is 6" thick. 


How many tons of marble veneer are needed to veneer the 
foundation walls in problem 6? 


Find ‘the area of a cylinder 6' in diameter and 16' 6" high. 


How many cu. yds. of concrete are needed for 24 columns 
18" square and 16! high? 


How many cu. yds. of concrete are needed for the patio in 
Fig. D? Concrete is 4" thick. 


Find the perimeter of Fig. D. 


q : 
| 
k— ¢9'— 


How many days wili it tak 7 bricklayers to lay the brick in 
problem 7, if they work 7 hours per day and lay an average 
of 575 brick each per hour? Give the answer to the nearest 
half or full day. 
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19, 


20, 


$684, 90 
$479, 45 
$5,098, 02 
$42, 62 


$1,145, 99 


ANSWERS 


UNIT I 
ASSIGNMENTS 
Bs 
1, 1462, 
2, 379 
3, 32 
4, 204% 
5. 1,197h 
6, 4159 
7, 241064 
8. 369% 
9. 35% 
10, 3% 
1 


10, 


11, = 4554 cu. yds. 1], 


] 
12. 427 cu. yds.42° 


] 
13, 603 cu. yds.13, 


14, 3609 
15, 431q 
16, 235 

wie gp gol 
ig uals 
18. 2. 935 
19. $28, 33 
20. 28,45 
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14, 


15, 


16, 


17, 


18, 
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1,427. 


cr 
5! 
1,148" 95 
5" 


1,011' 8 
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Loe 23 


2,371' = 


5" 
" 
gl 


5" 
226! ore 
96! 555 


105" 55. 
a 
101° lly 
3 
2304 cu. yds, 


3 
734 hrs, 
11" 
199' 646 
7 
2! Oe 
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£6 
+40 
3,073" 32 
© 
3" 


8, 090! ee 
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ASS AED 
; SSIGNMENTS 
1. B Ad 
269' 16 ~ 
3" 
2, 413t 25 : 
: 4 21, 365" 6& 
3, 1,46 ; : | 
ae 5 22, 57! 72. 
4, 1,450! 53. : : 
8 23. 233! a 
5, 187! gt ’ 2 
6 gt 24. 59! i" 
| ee 5. g" 16 
16 25 1 
164! 64 
: a 23" 6. so 64 6) 
8 26 ; 
. 531 92 
ee a a. 53" 16 
n 27, ate 
ae 8. 34" 4 
; 28. 210'34 
. 8 ? 
80' 1146 . e = 
.  1sgt 243" 
12. = | 
weal 10, a ; 
| : 30. 74! 2342" 
2. 275! 5°, i. ic : 
: 31, 203" 9&2" 
. ape a 12. a 32 
' ; 32, 581 7 
14, 134" 1942" . : : 
: : 33, 100 g, 
15 3H 7 J ) 
, 157 : 
| 34, 2341 sit" 
32 
. . ‘ 15, gt ; 
; 35. 180! g3" 
“ 16. 1 4e . 
“ 99° 4% 36,185! 323" 
| 32 
er 17, 288" 72 
g 37. 878 2 
2 
19, $2,115.92 SS %s 
5 «386134 a" 
20. $8,235, 38 ° m5 
8 39. 90! 92 
20, 8,166! 8 
> 40. 2, 668' 522. 
32 
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ASSIGNMENTS 


6, 


5. Lo 
T'! tl 
ys 3230 C eS 1. 57! 82 
tt 13" 
2. 404! 62, 2. 36' 476 
5" | 
3, 283! 33, 3. 951! 8% 
gi mi 
4, 152' 14 4, 146' 67 
. rf 3" 
5. 187" 85 5. 99" 28 
1 . te 
6. 86! sf 6. 4' 7% 
tt ‘ 38 
8, 4' 1035 8. 28! a 
31 13"! j" 
. 9. 716 9. 1,010' 105 
10, 1,038! 1¢. 
~ te 
1, g 10. 403" 
5" 
11, 46! 6g 1" 
11. 168' 37 
12. 2,784! 52. v 
» 2,784! 55 12, 1471 9h 
jt 
13. 1,000' 10> ? 
2 13, 123" 8 
l'! 
14, 1,020 55 14, 59! 52, 
\!" " 
15, 118" Bf 15, 1,590! 7% 
16. + cw, yd. conc. 3" 
16, 86' 95 perimeter 
17. 194 cu. yds. ; ] 
BN LORS ORS 17, 812 cu. yds. for job #4 


18, 380 brick 18. $308. 83 left 


. $248, 54 
19, $248.5 19, 44,250 .face brick 


13,550 common brick 
20. t : 
29 bags (short) 3,300 blocks 


20. $4,110.36 
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1, 1008 


1,897" 


1,038! 


TEST #1 
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ADDITION AND SUBTRACTION OF FRACTIONS 
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ASSIGNMENT 9 
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22. 


23. 


24, 


25. 


26. 


27. 


28, 


29. 


30. 


31. 


32. 


33. 


34, 


35, 


36, 


37. 


38. 


39. 


40. 


1 
77373 


8 
3, 5229 sq. 


921g 1 
43632 ‘ 
7418 _ 
66023 « 


1,655 * 


2, 2413 y 
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ASSIGNMENTS 
; 10. 11. 
1. $i, 732.50 1. $3.75 per hour 
2. $3,301. 00 2. $4,854, 84 
3... 
3, 2,9764 brick 3. 16,224 brick 
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4, 269' 76 4, 1,462! 
tt 5'5 
5, 4131 af 5. 1, 45u' Se 
q" i" 
6. 1, 020' 47, 6. 101" 55 
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ce 99' 5g 7 27° 16 
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8. 7455 sq. ft. 8-1, 4875 sq. ft. 
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. 9. 4506 tt tt 9, 1,3505 ait te 
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= : : 
ae: % 1} 1, 5 t tt ot 2 
# . » 5199 Hl, 2,521," 9 
: : 12. 533. 2 i 12, 347% mo 
4 1 
: 13, 2,881g " " 13, 1, 2625 won 
3 
14, 11,8827, " " 14, 8052, non 
vA 
: 15, 201¢ " 15, 1815 non 
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127! 95 
3 
100! Is 
1,150 sq. ft. 
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7923 sq. ft. 
$1,738. 80 
109 brick 


$4,303, 15 


1 
10, 8222 brick 
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B 
eh 
372! 64 
1? 
¢ 
100 Fg 
3 
1,894, Sq. ft, 
1 
429, sq. ft. 
$3. 65 per hr. 
45,864 brick 


$5,027. 61 


1 
7,871 brick 
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Manes Crueaignens ere Fae te 


ASSIGNMENTS 
42, 13, 14, 
98 brick i. 936 brick 1, 11, 5994 brick 
L 
$5,033. 55 2. 7,0003 brick 2. $5,027.74 
$1,738, 80 3. $5,544, 85 3. $198. 05 
187! gi 3" 
° 4, 861' 2, 4, 3011 9" 
9 
154! sf. tt j" 
32 5. 821! 63 5. 880' 11i¢ 
jit tt 
1,010' 7% 3t 9 
4 6, 510! 63 - 1, 087! i6 
yt at 
777° 15 3" 
107 7. 1,900! 557 7. 106' 117 
1 
83 Sq. ft, 8, 128 sq. ft, 8, 7895 Sq. Te: 
1 
l7Z ot 9, 3232 Tn 9. 164 ots 
i 3 3 
4545 "ou 10,0 315g 10. 315g " 
2,076£ 1 l 
» 0765 11, 4555, 0 on 11. 754 «on 
i 
1,823)5 "" 12. 2,060 " « 12. 450% won 
1,882% uo 13, 7412 nn 13, zag 
1,054¢ " "44, 1, 8943 Noa 14, 1, 9885 non 
533 me 15, 66055 moo 15, 2,874, "4 
16, a 
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508' 77 
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1,100' lig 
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] 

35205 sq. ft. 
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$3.65 per hr. 

$5, 634, 85 
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16,4928 brick 
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16, 


17, 


18, 


19. 


20. 


21! 4" 


12! gi 


17" 9" 


11' 10° 


13! 4" 


7 19'! 


14' 9" 


27' 41" 


7' 4" 
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223 rt ff 
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1} 
3, 0695 Sq. ft, 
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3" 
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5' 10" 


i2.5 cu. yds. 
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89.75 " 1 
2' 4’! 
109 brick 
$26, 25 
$6,440, 82 
$128. 70 


52 courses 
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7 on 
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1! 
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oe ha 


5" 
46' 65 
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2, 784! 58 


4, 9978 sq. ft. 
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18,8745 " "' 


8 
17? gt 
* at gt 
19! 3h 
7! 6" 
4! 4! 
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4534 sq. yds. 


147= wf th 


er 
6133 brick 
$3, 827. 25 
$382, 59 


$6,394, 11 
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g' 
1]' OG 
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7! 8 
1634 sq. ft. 
1486 it tt 


(12,5 tt tT 


$272. 25 


$4,095. 36 
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14, 
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21. 
Fi 
29! 69 


5! 
44' %3 


7 
2,317)5 sq. ft. 
10755 mon 
3442 it it 
2 
51 2" 
31 ov 
4! gt 
2! gi 
2 
383 sq. yds. 
87,5" 
5 
1559 wtf 
47.5 cu. ys. 


38.97" "1 


$314. 47 


$3,904. 54 


16. 
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ao" 5 
13! loz 
1,0605, sq. £ 
? i2 §4- t. 
159° 12ott 
4 
ZU git 
3h 3 
12' gt 
47 sq. yds. 
295 it it 


46e, cu. yds. 


565 tt te 
1 
36a 08 
> tt 
10,032 lath 


] 
B, 267, blocks 


2 
1105 ‘sq. yds. 


848 brick 


$3,236. 03 


-)]4. 


l. 


23. 


tt 
88! 55 


tt 
er 


] 
2566 sq. ft. 
1,5192 
, %9 §q. ft. 
gt 4tt P 
7! g" 
4" 9" 
1 
303 sq. yds. 


375 ott 


434 tt it 
] 
195 wt te 
$265. 65 


] 
8, 0445 lath 
3 
7, 1349 brick 
$4, 30 per hr. 


$5, 297, 37 


11, 


12. 


A. 
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1" 
136! 8 
i" 
57! 8 
a3 
99 4% 


3 
5554 sq. ft. 


] 
673 sq. yds. 
37> 

4 cu yds. 
$3, 333. 85 


] 
7; 1435 brick 
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122" 117% 
, 7 
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13" 
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1,008 sq. ft. 
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3153 sq. ft. 
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3 
19% sq. yds. 
] 
467 cu. yds. 
$3,559. 80 


1 
7,689 brick 
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4 | UNIT It 
— | ASSIGNMENTS 
: a _2. 
: 2 
2 }; 21.999 26, . 333 l, 10. 29 
= | 
: ! 2. 27.719 27. . 875 2. 30, 56 
(Bee | 
:* | 3, 24,226 28, - 667 3. 4.2 
= | 4, 166, 451 29. .75 4, . 00042 
: 2 5. 307.301 30, 5 5. 11, 232 
6. 1,870,104 31, at 6. 63.639 
7. 2,838,722 32, 1.6 7, 43,4 
8. 1,923. 756 33, 6,125 8. 175.77 
9, 3,684, 805 34, 3, 333 9, 1. 386 
10. 142, 741 35, 10,03 10. 7.009 
11, 6.45 36, - 11 5 
r 3 
12, 56. 86 37, a 12. . 028 
3, 3,91 3 
1 916 38, 50 13. 14 
14, 114, 711 39, x ee 105. 8536 
5 2 
15. 9. 26 40. 5 15, $694. 11 
16. 7.345 4), 2 16. 164,90 
17, 2.091 42, ae 20. 992 
18. 688.947 43. 3 18. $12. 64 
19, 8.907 44, 19, . 07584 
20. 10, 531 45, é 20. . 15616 
21, . 25 46, 13 66.15 
20 2l. $ Ld 
22, 1 47, 23 22. 2.997 
23. 4 48. 135, 23. $248.40 
24, 125 49. bee 24, 28. 62 
25. °9 50. 10> 25. 40.59 
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=. ASSIGNMENTS 
. 1. 1,2 1, 50 23, 
< 2. . 85 2 4. 24, 
@ | 3, 33.5 3 + 25, 
E. a 4, . 26 4, 3 26. 
= 5. 7, 600 5, 2 27. 
6. 5.4 | és 4 28, 
7. 12. 66 2 : 29. 
8, 18, 500 & 6 30. 
9, 27, 2727 9. i 31, 
10. 35, 555 10. ‘ 32. 
I. 192 lM. 14 33, 
12. 14, 823 12. 2 34, 
13, 8, 529 | 13. .05 35, 
14, 12. 583 14, 15 36, 
15, 8, 222 15. .125 37, 
16. 18 16. .65 38, 
17. 8,421 | 17. .175 39, 
18. 12. 608 | 18, .035 40, 
19. 11,142 19. .075 41, 
20. 9. 555 20. .04 42, 
21. .0675 43, 
22. .78 44, 
45, 
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15. 
16, 
17. 
18. 
19. 


20. 


5. 
13.75 
107.7 
3,973.5 
1,316 
916.5 
225 
320.25 
66.57 
1, 578.9 
23,610 
1, 133.333 
270 
128 
245 
192.5 
1,575 
$144.00 
$3045, 75 
$67, 500. 00 


$145.18 


ASSIGNMENTS 
i, 90.663 
2. 149.58 
3. 1.745 
4, 86.586 
5. 3.0512 
6. 143% 
7. 30.48576 
8. 408.576 
9. 1, 1874 

10. 166.914 
ll. 27.82 
p2. $78.75 
13, 414 
14, 1.308 
15. $17.12 
16. 290 
17, .245 
18. 13,056 
19. 186% 
20. 24% 
21. 37275 
22. .065 
23. .125 
24, 1.5 
25. .0375 


45, 
46. 
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’ TEST 5 


a Be 
a 13"! 
. I, 57' 63 26. 2. i; 122! 16 
2. 272.725 27, . 667 2. 286.022 
3 
3, 544% 28. 5 2 642% 
jt 3 
4, 57°73 29. . 005 4. 4° 7% 
ee Benet 30. . 03 5. 8.784 
2 
6. 7785 sq. ft. 31. . 875 e 3153 se. 
7. 212.635 32. 01 
: 7. 222.78375 
8. 1,529.32 33. | 
9, 6% 41 35, es 
: e 9 3 9M 
10. 6.47 36. if : 
3 ? 10, 7.68 
. ll. 7,0167 brick 37, Jf 
20 
12. 7,770 lath 38 1 ll. 10,759 lath . 
° 3 
: 13, 679 brick per day3q, _9 12, 11, 5992 brick 
* Too 
; 14, $2, 988.05 40. Ios 13. $4,977.74 
| et ee 41, 18% 14, $198.05 
| , 
| 16, «285 42. 123% 15. 80 seniors 
| 17, .06 43, 100 
- i 16, $237.50 
a 18. .045 44, 225% 
“ 17. $10,725 
19, .76 45, 75% 
2 18. 1,050 bricks 
20. 1.37 46, 665% 
19. $42.84 
21. .1425 47, 20% 
20. 26.23 
22. 4 48, 1% $ 
23. .333 49, 874% 
24, 3.25 50. 164% 
25. s 125 


il 
2. 
id 


a 
aS 
r= 


a 
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UNIT III 
ASSIGNMENTS 
1 2. 3. 
1. 289 sq. ft. Il 619 ft. i. 14 ft. 
2. 513 sq. ft. 2. 29 ft. 2. 615, 7536 ft. 
3. 1,247 sq. ft. 3. 198 ft. 3, 840 sq. ft. 
4. 126 ft. 4, 648 sq. ft. 4. 1,455, 7536 sq, ft. 
». 112 ft. 5. 551 sq. ft 5. 43.9824 ft. 
6. 238 sq. f&. 6. 696 sq. ft. 6. 147.9648 ft. 
7. 452.3904 sq. ft. 7. 1,344 sq. ft. 7. 23 ft. 
8, 37,6992 ft. 8 1,247 sq. ft. 8. 1,012 sq. ft. 
= 9. 153.9384 sq. ft. 9. 1,895 sq. ft. 9, 21 ft. 
I 10. 126 sq. ft. 10, 15 ft, 10, 1,407 sq. ft. 
4 li, 48 ft, ll, 25 ft. ll. 2,465 sq. ft. 
= 12. 3955 sq. ft. 12, 166 ft, 12, 268 ft. 
z 13. 226, 9806 sq. ft. 13, 700 sq. ft. 13. 490! a 
& 14, 123.5696 ft. 14, 150 sq. ft. 14, 1, 8942 sq. ft. 
= 15, 84¢ sq. ft. 15, 1,200 sq. ft. 15. 6 4 
= 16. 2355 sq. ft, 16, 850 sq. it. 16, 16,224 brick 
= 17, 9' 6" 17, 1,350 sq. ft. 17. $4, 854.84 
= 18, 572.5566 sq. ft. 18 1103 sq. ft. 18. 32 courses 
a So: 80 %8 19. 226.9806 sq. ft. 
20. 117 sq. ft. 20, 361 sq. ft. 
o a1, 44 courses 21, 24 courses 
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ASSIGNMENTS 
: 4. 2. 
i 624 8 2 
‘ 3 sq. yds. i, 1229 sq. yds. Ls 1029 sq. yds. 
2. 1293 TC 2. 21 i§ mont 2, 3528 on 
: 
3. 1799 ton 3. 154, 28 sq. yds. 3, 193. 62 sq. yds. 
8 L 1 
4, 1055 " 4 4, 2869 sq. yds. 4. 1169 sq. yds. 
4 4 ‘ . e . « 
< 739 tron 5. 685 "1" 5. 326. 39 sq. yds. 
| oP 8 Tr. 
: 6. 101, 52 Sq. yds. 6. ally it 6. 985 sq. yds. 
: 4 
. oe iP 415. 4766 sq. ft. cB 348, 37 sq. yds. 7. 3255 woo 
. 4 : 8. 119 sq. ft. 8. 623 brick 8.  104.06.sq. yds. 
& | | 9, 109 brick 9. 11,286 lath 9. 70% sq. yds. 
Bit: 
- , 10. $26, 25 per day 10. $3,101.37 10, 1,846 sq. ft. 
1 i ‘ ll, $6,440, 82 il, $188. 70 i Big ie 4 
| 12. $128.70 12; 13, 8335 brick b2, 1,140 " 1" 
ae . 3 
: : 13. 33 courses i3. 91875 P.G. tile 13, 2,680g" 
i; 14, 192 brick 14, 513 blocks 14, 268 it. 
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2-1 . 
-v at ee oe eee 


135 


14, 


A. 
102 sq. ft. 
572. 5566 sq. fi. 
86! 
63.6174 sq, ft. 
192 sq. ft. 
64! 


83. 776' 


5 
.1839 sq. yds. 


3675 tt ott 
8073 tt ott 
558 sq. ft. 
104° 


62 courses 


43 courses 


TEST 6 .. 
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B, 


133 sq. ft. 

660. 5214 sq. ft. 
552% sq. ft. 

38, 4846 sq. ft. 
75 sq. ft. 

60! 

90. 0592' 


8 
I2lg sq. yds. 


736 te it 
7215 te "1 


2,745, 8784 sq. ft. 
209. 0976" 
78 courses 


728 brick 


ASSIGNMENTS 


i z Es a. 
i - 1. 3225 sq. it. 1. 1,170 sq. ft. 1, 1,623 sq. it. 
= : 2. 1,471 sq. ft. 2. 5413 sq. ft. 2. 1,6334"  " 
3 ' 3. «1,152 "8 3. 862. 3692 sq. ft. 3.. 1,368.1668 sq. ft. 
s 4, 1,939. 938 sq, ft. 4, 486 sq. ft. 4, 8225 sq. ft, 
( 5. 1,100.5294 sq.ft. 5,  254,4696sq. ft. 5. 660.5214 sq. ft. 
6, 145, 6904 ft. 6. 1,344 sq. ft. 6. 2,508 sq. ft. , 
7. 2, 7335 sq. ft. 4 2,751 sq. ft. 7. 193.62 sq. yds. 
8, 415.4766 sq. ft. 8 296 ft. 8. 3255 sq. yds. 
; 9. 2,261, 952 sq. ft. 9. 1,888 sq. ft. 9. 2,462.4766 sq. ft. 
10. 2825 sq. yds. —S>10. 190 fe. 10. 250. 2568 ft. 
, li. 101,39 sq. yds. 1), 3256 sq. yds, ll. $365.48 
12. 4,225 brick 12, 104,06 " '"! 12. 7 days 
13. 9,100 lath 13. 708 mon 13. 37 courses 


14, 19 days 14, 1] days ¢hrs, 


; 5 
vd as es antl ral hah 
adhyye use aaheM, 

mate Tage 


os . 
RET 4 nina 
San t ah 
ATE abe) ¥ ‘i | Ht i ; it 
i a a a a a er 
— oun area = a 


. is . _ 
1, 164, 39 sq. yds. 1. 1585 sq. yds. 

a5 2. 2,752 sq. ft. 2. «2800 sq. ft. 

: 3, 2,194 sq. ft. 3. 2,166 sq. f. 

4, 15,7343 brick 4, 14, 5682 brick 
5.  3373-8q. ft. 5. 5414 sq. ft. 
6. 56. 74515 sq. ft. 6. 86, 59035 sq. ft. 
as 2,261. 952 sq. ft. 7. 2,111.1552 sq. ft. 
8. 1568 sq. yds. 8. 323 sq. yds. 
9, 7124 sq, ft. 9. 794, 2607 sq. ft. 
10. 115 ft. 10, 106. 5532 ft. 
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UNIT IV 


: ASSIGNMENTS 
xe oe 
1, 137 cu. yds, l, 94 cu. yds. 1, 9165 sq. yds, 
on 
2. 457 won 2 38"! 2. 168.14 sq yds. 
3. me non 3, 1813" 3, 16.73 cu. yds. 
4, 128% " " 4. 120 " * 4, 3255 ie ee 
5. 60.29.88" 5 lz 5. % eT 
6 14,42 "" 6 69" 8 6 85.62 "0 
7: 305 me 7 86 " " 7. 104 wots 
. 8 31 " " 8 82" i 8 22.41 " " 
9 120 "4 9. 50% moa 9. 13,950 brick 
: 10. 65 "8 10. a8 0 u 10, 8,068 brick 
11. 468.84 sq. yds. 11. 10, 3025 ack 11. 6,98 cu. yds. 
12, 853,14" " 12, 36,040 " 12, 31 days 
13. $313.16 13, 20.03 cu. yds. 12, =, 459.49 
14, 11,5015 brick 14. 3855 sq. yds. 14. 7 cu yds. 
15. 9 days 15. 1218 ow 15, 4,242.7308 sq. £t. 


16, 1,019.32 


17. 41 courses 


| 
j 
| 
| 
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ASSIGNMENTS 
4. ED &. 
= 2 L 
= lL, 226. 9806 sq. ft. ls 7199 sq. yds. 1, 6149 sq. yds. 
d 1 
= 2. 759 sq. yds. 2; 6065 oom 2. 232.75 sq. yds. 
4 
= 11k ca 3. 120 cu. yds. © 3. 54 cu. yds. 
4, 54 cu. yds. 4, 1215 ison 4, 560 et 
Zz 
5. 463" 1" : ae ae 5, 60.99 " ” 
{t tt 8 
6. a b: 764 . tt 6. 129 tt 4 
7. — tt tt 23 
533 7, 565 tt ott 7. 3555 ttt 
& 120 " 3 
8. 16552 oot 8. 195= 1 Ot 
ae 9. 65 - : 
= ; , 9. 178 moot 9. 462 tons 
i | 10. 50.88 " « : 
. = ; 10. 16, 787 brick 10, 32,934 bricks 
_— ll, hlos " 
=. ll, 50,080 " ll, 37,392 " 
~ 4 12, 29,520 brick 
| 12. 25.04 cu. yds. 12. 16.47 cu. yds. 


= 13. 49,305 " 
7. ¥ 13, 8 days 13. 20.78 '* " 
14, $163.35 


14, 2, 837.87 14, 12 days 
15. 2,496 sq. ft. 


. 15, 1,062 sq. it. 
a 16. 8,217.5 
3 16, 154° 
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ASSIGNMENTS 


. a 1, 2815 sq. yds. 1, 2825 sq. yds. 1, 9850 cu, yds. 

2. 96.4 cu. yds. Ae 46 cu. yds. rE 935 Nooo 
3.00 860 3.0 86 8 3c 230,33 °% 
4, 57,88 cu. yds. = 4, 105 non 4, 94,49" 4 
5. 13352 = 5, 1% won 5, 665s ott 
6 85.68 " " 6. 2285 i" 6 136 i" 
7. 52,054 brick 7. 565 on 7. 213% sq. yde: 
a a cos 8. 24,840 brick 8. 44,118 brick 

. 9. 38.18 cu. yds. 9. 44,118 “ 9. 29,520 " 
10, 26.03 " 10. 12.42 cu. yds. 10, 24.22 cu. yds. 

b ll. 31,4 tons ll 24.52 " o" li, 14.76 " ® 
12, 6, 480 sq. ft. 12, 817 hours 12. 38.56 tons 
13. 903.09 cu. yds. 13. 32. 96 tons 13. 4,920 
14, $207. 16 14, 2, 500.02 14, $324.28 


15, 2, 949. 73 


2 
16. 11,4503 
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ASSIGNMENTS 
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1, 142,81 cu. yds. 


10 
2. 25057 " 


{ 
| 
| 
| 
: | ss ae 
| 


cena 


4 lye ovo 
5, 124.87 " * 
6, 57,995 brick 
7. 41,860 '' 
8. 38% cu, yds. 
9. 20.93 cu. yds. 
10. 318. 39 sq. yds. 
11. 804 days 
12. 3,286. 39 
13. 1,506% sq. ft. 
14, 1,701. 1764 sq, ft, 


3 
15, 484 tons 


* i 
tae 
a She 
——e.. 


-28- 


332.5 cu. yds. 


63,54 cu. yds. 
31,374 brick 
44,688 * 

10.46 cu. yds. 
24,82 " 
198.73 sq. yds, 
3,731 sq. ft. 
1,290. 875 sq. ft. 
142, 54 ft, 


7,448 


TEST 8 


i A. - B 
Z 2 
l. 1059 sq, yds. 1. 1779 sq. yds. 


396 cu. yds. de 414 cu. yds. 


l 
3 BBN 3, 5455 cu. yds. 


13352 tt 13 4, 120 it 't 


5. 48,762 brick 5. 27, 968 brick 


bd 
e 


16,26 cu. yds. . 6. 15,54 cu. yds. 


1,125 sq. ft. 7. 1, 644 sq. ft. 
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8. 942.48 sq. ft. 8. 395, 8416 sq. ft. 
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9, 2, 763. 18 9, 4,662 
10. 908. 1336 sq. ft. 10. 1,124. 3904 sq. ft. 
11, 117, 1152 ft. 11. 131, 3984 ft. 


12. 58.05 tons 12. 33 = tons 


ASSIGNMENTS 


12. rey 14, 

t 59. 84 cu. yds. le 56.55 cu. yds. 1. ae cu. yds, 
2 gf 2 903" & 2 3.09" " 
3. 602.14 '"" # 3. sl1.78 3. 4,55" 
4, ill " : 4, 2.45 4, 1l29'' " 
5. 25..328 sq. ft. oF 91.15 sq. yds. 5. 29m ToT 
6. 9.15 cu. yds. 6. 12 cu. yds. 6. 5.02" 1 
7. 9065 sq. ft. 7. s5he cu. yds. 7. 35.95 ott 
8. 18.5 cu. yds. 8. 24,440 brick 8. 28.17" * 
9. 5. . = 4 9 12,22 cu. yds. 9. 12,490 brick 
He: 6527" 10. 1,384. 94 10.. 6.94 cu. yds.. 
11, 26,670 brick 11; 31,42 tons 


Tis: 9. 84 tt te 
12. 17.78 cu. yds. 


13. 4,445 


5 
14, 599 cu. yds. 
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ASSIGNMENTS 
bee t 15, 16. 
= 1, 2955 cu. yds. 1, 7,99-cnu. yds. 
a 2 44.12 " " 2; 14.05 " 
3. 54.85 " 3. 101..-0> 
4, 23.46 " 1" 4. 204.41 sq. yds. 
3. 4.98 " " 5. 27.68 cu. yds. 
6. Zeel 6. 67,31" 
7. So, se! 7. 2 oom 
8 5891 " " 8. 78.46 " " 
; 9. 1365 sq. yds. 9. 35,875 brick 
10. 108.8 cu. yds. 10, 11,96 cu. yds. 
: 11, 45,032 brick il. 46, Hon 
12. 30.03 cu. yds. 12. 5,979.17 
13. 40.44 " " 13. 43,55 tons 
14, 65 days 14, 316 sq. ft. 
15, 57.04 tons 15, 252 cu. yds. 
16. 2,962 sq. ft. 
y 
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TEST 9 


A, 

i 
929 sq. yds. 
24.44 cu. yds. 


20.62 " 


36, 499 brick 
20.28 cu. yds. 
53.42 " " 
44.44 tons 
149. 6464 sq. ft. 
24 cu yds. 

8s tt tt 

124 ft, 


153 days 
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B 
1 
1993 sq. yds. 
97.75 cu. yds. 
12.44 " " 
73 er 
276.17 " " 
97.54 " " 
41,335 brick 
22.97 cu. yds. 
58.37 " " 
55. 34 tons 
367. 5672 sq. ft. 
32 cue yds. 
42.37 cu. yds. 
226. 54 ft. 
15 days 
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*STUDY GUIDES, TEXTBOOKS, *TRADE AND INDUSTRIAL EDUCATION, *AUTO 
BODY REPAIRMEN, *MOTOR VEHICLES, HIGH SCHOOLS, *INDIVIDUAL 
INSTRUCTION, 


This study guide-textbook was developed to direct individual 
Student study in a 1-year course and serve as a reference manual and 
handbook for persons interested in learning the automotive body 
repair trade, It was prepared by the principal especially for the 
Students at the New Jersey School for the Deaf and has been tested 
in the classroom, Various phases of the automotive trade which are 
closely allied to body repairing and found to be important to the 
overall development of the skilled craftsman are presented. The 
units are (1) Shop Orientation, (2) Care of Shop and Tools, (3) 
Materials and Parts of the Automobile, (4) Removal and Assemb ly 
(5) Refinishing, (6) Care of the Finish, (7) Metal Repair, and (3) 
Acetylene Welding, Each unit contains lesson assignment sheets with 
the specific lesson objective, the related information with 
illustrations, and assignments. A test is provided at the end of 
each unit, To be most helpful, thi wnaterial should be combined 
with teacher demonstration and supe. ision of the manipulative 
skills required by the trade. The teacher should have a science 
and automobile body repair background, A glossary of trade terms 
with phonetic spelling is given, Suggested classroom references 
are listed, This document is available for $1.50 from 
Vocational-Technical Division Curriculum Laboratory, Rutgers 
rite ada 10 Seminary Place, New Brunswick, New Jersey 08903, 
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INTRODUCTION 


The purpose of this book is to serve as a text, reference manual, 
or handbook for persons interested in learning the Automotive Body 
Repair Trade. Especially prepared for the students at the New Jersey 


' School for the Deaf, it is the first of two books designed to make the 


trade experience more meaningful. This book will deal with the 
various phases of the automotive trace, which are closely allied to 
body repairing and found to be important with regard to the overall 
development of the skilled craftsman. 


The Auto Body Trade calls for a combination of skills requiring 
knowledge in removal and assembly, metal straightening, oxy- 
acetylene welding, electric arc welding, painting and upholstering. 

It is intended that, to be most helpful, this text be combined with 
instructor demonstration and supervision of the manipulative skills 
required by the trade. Information that is contained in this book is 
of necessity generalin nature. It will be important for the instructor 
to bring out and develop special applications. 


In vocational work it is an accepted fact that we learn best by 
doing. It is hoped that as a student is encouraged to read the factual 
information, which interests him in learning the skills, he can also 
attain a greater understanding of language and vocabulary. 


J.E. RADVANY 
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MEMGORANDUM 
The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 
980 Kinnear Road 
Columbus, Ohio 43212 
(Person) Benjamin Shapiro (Agency) Vocational Div.-Curriculum Laboratory 
(Address) 10 Semina -* °12c2. New Brunswick, N J 08903; School of Education-Rutgers 


August 29, 1967 


(Author, Title, Publisher, Date) John Radvany; AUTO BODY REPAIR 1; 1962 


Supplementary Information on Instructional Material 


Provide information below which is not included in the publication. Mark N/A in 


each blank for which information is not availa.le or not applicable. Mark P 
when information is included in the publication. See rever’ «ide for further 
instructions. 


(1) Source of Available Copies; 


(2) Means Used to Develop Material: 


(3) Utilization of Material: 


Agency Vocational Division ~ Curricu.um Laboratory 


Address 10 Seminary Place, New Brunswick, NJ 08903 


Limitation on Available Copies as available ice 


(quant rhe prices a a same 


I Fanetttahy Nee AAA ee ag Bee “Whee pe Nrereene thre andin © 


Development Group Author and related instructors 


Level of Group County 
Method of Design, Testing, “ * Trial | Testin ___ testing and trial within and trial within | classroom _ 
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Appropriate School Setting Related classroom 


Type of Program ocational — Choo 

Occupational Focus ~~ ~SAUc> ~bOdy repaimman—~S—~S—S~CS;737} CSF 
Geographic Adaptability Unlimited 

Uses of Material _ Related classroom text : 
Users of Material Stuaents 


(4) Requirements for Using Material: 


Teacher Competency Certification ~ science - auto body repair background peered 
Student Selection Criteria Student preference and guidance approval 


Time otment One year 


Supplemental Media -- N/A 
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UNIT I - SHOP ORIENTATION 


Rules and Procedures Lesson 1 


OBJECTIVE: To learn the rules and procedures used in the Auto Body shop. 


“ 
46 4. RT 7 


ah INFORMATION: 
ike 
ay Before a person Starts to play a game, whether it be football, basketball, 


4 ta Pahef ee ‘ oe ae 


ds 
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checkers, or dominoes, the first thing he must do is to learn the rules. 


"F 


Learning the rules will help you play the game with confidence and pre- 
vent your being penalized and possibly losing the game through ignorance of 
the rules. 


In the world of work, many of the same principles are used as in sports, 
with a big difference. In sports, if you don't know the rules, you may lose 
the yame, or you may have to play much harder to win. In the world of work 
you may lose something much more precious, your job. Ignorance of the 
rules can cause injury to you or someone else. 


Read and study the following basic rules, which must be followed at all 
times. 


1. NEVER TOUCH ANY TYPE OF EQUIPMENT OR MACHINE 
until you have been instructed in its use by the teacher. 


2. PAY STRICT ATTENTION when the teacher is showing you 
an operation. If you do not understand, ask questions be- 
fore you start your job. 


3. FOLLOW DIRECTIONS CAREFULLY when you start your 
job and do only that which was told to you. 


4. ALWAYS DO YOUR BEST. Do not hurry. The most im- 
portant thing is to do your part correctly so that you can be 
proud of your work. Speed will come later. 


5. KEEP YOUR WORK AREA CLEAN as you work. This is 
one way to cut down accidents and do a better job. 


6. PUT YOUR TOOLS AWAY after your jobis finished. This 
will prevent your losing tools which are expensive, and the 
wasting of time which is very valuable to you. 


7. DO NOT LEAVE YOUR JOB AND DISTURB OTHERS. 
When you are working you are learning, but when you 
stop you are merely wasting time. 
ASSIGNMENT: 


1. Name a game which has no rules. 


Zz. Why must you be taught how a machine operates 
before you can use it? 


3. When the teacher is demonstrating something, 
what should you be doing? Why? 


4. Do you know why tools must be put into their 
proper place? 


5. Is it a good practice to talk to the other boys 
after you are finished with your job? Why? 


6. There are some underlined words in the lesson. 


Find them and give their meanings. Use each 
of these words in a sentence. 


pay 


UNIT I - SHOP ORIENTATION 


Safety Precautions Lesson 2 


OBJECTIVE: To learn what safety precautions must be taken in the 
Auto Body shop. 


INFORMATION: 


Above all, in the shop, the first consideration is safety. To each one of 
us, work means the earning of a livelihood. The earning of this livelihood 
depends upon our ability to perform the tasks that are expected of us. We 
must be alert in order to compete with others and do a satisfactory job. 

To protect our lives and limbs, the watchword is always ''CAUTION AND 
CARE. '' Do not take chances when you are not sure of what you are doing. 
Remember, "AN OUNCE OF PREVENTION IS WORTHA POUND OF CURE." 


In addition to your own safety and ‘welfare, there is another consideration. 
This is the fact that you will be working on property that does not belong to 
you. You will be entrusted with a valuable piece of another person's pro- 
nerty, which must be given better care than even your own. 


Automobile work is interesting and even fascinating, but at the same time 
you will be working with hazardous materials under hazardous circumstances. 


There will be times when it is necessary for you to work with fire and 
flammable materials, operate power tools under pressure, and operate 
electrical power tools. Hazards can be created by your failure to follow 
the correct procedure. 


FIRE in the body shop is always a potential 
danger. Know where all the fire extinguishers Tee 
are located; also know the location of sand : yy 
6 
mo 


buckets and water outlets. Your instructor 
will demonstrate the use of different types of 
extinguishers. Read the directions on the 
extinguisher and if you do not understand how 
they work, ask the instructor to explain it to 
you again. When working with flame, always FIG. 1 
keep the area clean and free of paper and rags. 

Place all discarded paper and rags into waste containers. Spc itaneous 
combustion means a fire that starts by itself because of too much heat. 
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For this reason, oily and paint-soaked rags should always be put into 
safety cans. Be careful of the welding torch and where you point it. 


Treat the burning torch like a loaded gun. Never point it at anyone or 
anything that might catch fire. 


POWER TOOLS operating under high 
pressure, Such as hydraulic jacks or lifts, 
can be very dangerous if they are not 
handled properly. Make sure that jacks 
are always in proper position so that they 
will not slip outofplace. If high pressure 
is being used, try to anticipate what will 
happen if something slips and stand clear 
to avoid such accidents. 


FIG. 2 


ELECTRICAL TOOLS are commonly used in the shop, yet they present 
a very serious problem to those who will be careless. Most of the 
electrical tools are portable and have no safety guards on them. Tools such 
as sanders, grinders, drills, buffers, have spinning surfaces which are 
exposed. The best safety guard against accidents on this type of equipmént 
is COMMON SENSE. Do not hurry with your work. Lock for ways to avoid 
coming in contact with moving parts of the machine and getting caught in 
them. ELECTRICITY AND WATER NEVER MIX so never stand in water 
when using an electrical tool. If you must work in an area where there is 
water on the floor, be sure to place a piece of wood under your feet. This 
will act as an insulator and prevent a serious electrical shock. 


SOLVENTS AND THINNERS are commnonly used in the body shop. Always 


be sure that there are windows open for ventilation purposes when you use 
them. 


oes 


FIG. 4 


If you are working in an area without windows, such as a spray booth, be 
sure the exhaust fan is operating so that obnoxious fumes can be drawn out. 
If you are working with solvents inside the car, do not close the doors and 
windows, but keep them open to give you better ventilation. 


FIG. 5 


PROTECTION OF YOUR BODY nuiust always be uppermost in whatever 
youdo. Your eyes are one of your most precious senses. Take every step 
to protect them. Use safety goggles whenever you are working with tools 
that give off flying chips, splinters, or sparks. If you must work under a 
car, wear goggles to protect your eyes from falling dirt. When welding 
always use welding goggles. NEVER LOOK AT THE ARC in the electric 
welding operation, for this arc is so brilliant that it can have a blinding 
effect on your eyes. 


The floor in an auto body shop is generally constructed of concrete, 
because of its durability. There are times when a serious injury can come 
from a fall. Spilled oil or grease, tools and parts left in the middle of the 
floor, can be the cause of this type of accident. ALWAYS BE ALERT as 
you walk around the shop and look for these thing to prevent your falling. 
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FIG. 6 


Do your part in keeping the floor free from this hazard. If your work in- 
volves grease and oil, place something under the job So that the grease can 
be picked up and discarded. Do not leave extension cords and air hoses 
lying on the floor after you have finished with them. When you have removed 
parts from the car, do not leave them in the middle of the floor, but store 
them in a good place. A good rule is the slogan used by the New Jersey Bell 
Telephone Company, "No job is so urgent or important that we cannot take 
time to do it safely." 


In the shop, it is best to use coveralls at all times. First of all they 
protect your good clothing, but more important they protect exposed parts 
of the body from things being spilled, flying particles and sparks. The 
coveralls eliminate loose clothing which may catch in machines which have 
exposed spinning parts on them. 
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ASSIGNMENT: 
1, List as many reasons as you can for being interested in safety. 
2. List some ways of preventing fires. 
3. What must you do when operating power tools under pressure? 
4, List some of the dangers in using electrical tools. How can 
they be overcome? 
5. What is the best guard for a portable machine? 
6. What should you do when you work with scelvents in a closed 
spray booth? 
7. How can you protect your eyes from injury? 
8. Is it wise to look at the electric arc for even a short time? 
Why? 
9. Why is it important to wear coveralls in the shop? 
10. What is meant by "an ounce of prevention is worth a pound of 
cure''? 
ll. There are some underlined words inthe lesson. Find them 


and give their meanings. Use each one of these in a sentence. 
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UNIT I - SHOP ORIENTATION 


ACHIEVEMENT TEST 


Write three rules which must be followed in the school shop. 
Name three general groups of hazards in the body shop. 
What is the basic rule to use in any shop? 

Name three protective devices that are available in the shop. 


What is spontaneous combustion? How can it be prevented? 


List five new words that you have learned in this unit. 
Use each one in a sentence. 
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UNIT II - CARE OF SHOP AND TOOLS 


Shop Area Lesson 1} 


OBJECTIVE: To learn how to keep the shop area clean. 
INFORMATION: 


In order for you to work efficiently and safely, your first important need 
is a clean shop. The dirty shop can be the cause .f poor workmanship due to 
poor standards. It can als o contribut., to the loss of valuable tools. A great 
deal of time is required to find tools that are misplaced. This time could be 
Spent on more productive work. The clean and neat appearance of a work 
area shows the work habits of the mechanic. If a shop looks dirt} and untidy, 
more than likely the work done will be of the same type. 


One big asset to the repairman is natural light, so be sure that windows 
are kept clean and unobstructed. 


It is understood that the nature of automobile workis dirty. Therefore, 
a broom is an essential part of the shop equipment. When you are finished 
With your job, sweep around your area and place the dirt ina waste can. ff 
you are working with oil and grease, be sure to place something under your 
job to catch any that is spilled. This in turn then, can easily be picked up 
and disposed of, leaving the floor as you found it. 


When piacing things on the floor, do not drop them, as this will chip the 
concrete, which only gets worse later. 


Remember, the shop you work in, is in part, a reflection of your ability. 
Always do your best to keep it looking neat and tidy. 
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ASSIGNMENT: 


What is the first thing we learn about the shop? 


Why is it important to clean windows? 


Who, do you think, should clean the shop? 


What happens when objects are dropped on the floor? Why is 
this serious? 


How does the appearance of the shop affect you? Why must you 
do your part? 


There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words in a sentence. 
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UNIT 0 - CARE OF SHOP AND TOOLS 


Basic Hand Tools Lesson 2 
OBJECTIVES To learn the names of the tasic tools used 
Te learn to identify basic tools used. 


INFORMATION: 


To list all the iceis in the body shep and expect you to remember thern is 
very impractical anless vou have the opportunity to work with therm. 


There are, however. some basic hand tools which are common to most 
shops and these axe the ones you will use most often. Hand tools are those that 
have no mé@cninery attached to drive them. They are operated by the hands of 
the mechanic. 


Study the picture carefully and learn all the different names so that when 
you are asked to use a certain tocl you will understand the uirections given. 
(Fig. T-1) 


l. straight screwdriver 10. Allen wrench 

2. Phillips head screwdriver ll. vise grip pliers 
3. clutch head screwdriver 12. straight pliers 
4. aviation snips 13. open end wrench 
5. metal shears 14. box wrench 

6. hacksaw 15. center punch 

7. tire hammer 16. pin punch 

8. ball pein hammer 17. cold chisel 

9. bolt cutter 


Tools help the mechanic work better and faster. They must always be kept 
in good operating conditicn. Parts that movz should receive a drop of light oil 
to keep them moving freely. Frequently check the cutting edges of all the tools 
and make sure they are sharp before a job is started. 


Tools that are not used often may be coated with a thin filrn of machine oi} 
to keep thern from rusting. 


Above ali, small hand tocls must be stored in their proper places so that 
they can be found when needed without wasting valuable shop time. 
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ASSIGNMENT: 


% 
1. Is it important to oil tools? Why? 
2. What should you do with tools that have cutting edges? Why? 
3. Do you think that storing tools on a tool board is a good idea? 
How can this help you? 
4. What should be done with tools that are not used often? 
5. Match the following names of tools with the correct numbers 
in the diagram. (Fig. II-1) 
( } ball pein hammer 
( } tire hammer 
( ) st: aight screwdriver 
( ) clutch head screwdriver 
(  ) Phillips head screwdriver 
o (  ) center punch 
(  ) cold chisel 
( ) pin punch 
~ ( ) hacksaw 
FI ( ) open end wrench 
- ( ) box wrench 
a (  ) pliers 
ao ( ) bolt cutter 
ae (  ) metal s*ear 
2 ee ( 3) vise grip pliers 
ft ( ) Allen wrench 
at ( ) aviation snips 
i 6. There are some underlined words in the lesson, Find them 
i and give their meanings. Use each of these words in a sentence. 
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UNIT II - CARE OF SHOP AND TOOLS 


ACHIEVEMENT TEST 


Explain why you think a clean shop is important. 


How can clean windows help you? 


What kind of accident can you prevent by keeping the floor clean? 


What zre hand tools? 


4 
é 


What should you do with moving parts? cutting edges? 


Name five basic hand tools that you have learned about in this 
unit. 


List five new words that you have learned in this unit. 
Use each one in 2 sertence 
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UNIT lil - MATERIALS AND PARTS OF THE AUTOMOBILE 


Metals Lesson 1 


OBJECTIVES: To learn about some of the different types of metal that 
go into the manufacture of an automobile. 


To learn the reasons why so many different metals are used. 
INFORMATION: 


In order to learn how a part is to be repaired, we must first know what 
the part is made of. The automobile is a combination of many materials 
and each must *e treated differently. 


First let us look at the metals. In the manufacture of a car, 2 company 
uses steel, aluminum, chrome, brass, copper, nickel, cast iron, and white 
metal. 


You may wonder why it is necessary to make use of so many different 


kinds of metal in one car, but let us look at some examples of the uses and 
the x¢2.sons they are used. 


STEEL 


CHASSIS 


FIG. WI-1 


she body and chassis 2f the automobile are generally constructed of steel 
because steel is st’ong, long lasting, and reasonably economical. It can be 
oent. or welded into alrnost any shape, resists the impact from a collision, 
and yet stili is flexible enough to protect the people of the car from shock 
d-.xing an accident. 
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CARBUPE™ OR FUEL PUMP 
ES ies FIG. II-3 


Man parts of che car .syuire Little strength, but need durability and 
lightness. Alurmmi.csur is usci for trese oarts. Engine parts such as car- 
£ 
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buretors and iuel purips ax saade of eluminurm because they add very little 
weight to the total weight of the engine and are long lasting because they do 
not rust. They are strong enouzh to ~ithstand ordinary wear. 


“HROME, NICKEL AND COPPER 


AIR SCOOP 


M2 SCOOP UNIT 


GRILLE MOULDING 
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GRILLE CORNER MOULDINGS 


GRILLE 
FIG. I0-4 
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One of the most attractive parts of the car is the trim. In order to keep 
certain parts shiny and attractive they are coated with copper, nickel and 


chrome through the process of electroplating. This is a rather expensive 
process, therefore it is used mainly for trim which improves the appearance 


of the car. 
CAST IRON 


Fi 
¥: 
2 
5. 
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TRANSMISSION HOUSING 


MANIFOLD 
FIG. Wi-5 


FIG. Ii-6 


Parts such as the motor block, rear, and transmission housing are 
constructed of cast iron. This is a very heavy and strong material, which 


will resist heat, cold and shock from both ordinary use and the shock of 


accident. This resistance is very important for protecting the vital working 


echanism of the automobile. 
WHITE METAL 


INSIDE HANDLE OUTSIDE HANDLE 


FIG. WI-7 FiG. Wl-8 


Much of the hardware on the car is constructed of white metal. This is an 


alloy which is very light in spite of the thickness in which it is used. Te will 
not rust and receives chrome piating very weil. Due to its thickness it can be 


used for handles, headlight rims, taillight rims, and ornaments. 
brittle and can break very easily if struck. 


It is very 
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BRASS 


RADIATOR 


FIG. Ii-9 


The heart of the cooling system on the automobile is the radiator. 
Without the radiator the car will overheat and be impossible to run. 
Most manufacturers use a combination of copper and brass for con- 
structing a radiator. These materials are ideal because they do not 
rust and are excellent conductors of heat, which is the principle of 
the radiator - to release heat. Both metals are tinned easily and can 
be soldered. 


We have mentioned only a few of the basic metals used on the car. 
These are the ones used most commonly and the ones you will be 
learning more about. There are also many other alloys used for 
special reasons, which we will omit at this time. 
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ASSIGNMENT: 


Whzi is the most common metal used on the automobile? Why? 


Why is aluminum used on some parts of the car? 


What is the reason for using cast iron? 


Why are copper and brass used on the radiator of the car? 


Why not use aluminum for the body instead of steel? 


Why not use cast iron for the chassis instead of steel? 


There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words in a sentence. 
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UNIT Iti - MATERIALS AND PARTS OF THE AUTOMOBILE 


Body Parts Lesson 2 


OBJECTIVE: To learn the basic body parts of the automobile. 


INFORMATION: 


From pictures of the early automobile you can see that there were very 
few parts as compared to the modern auto. The reason for the added parts 
on the modern car is the desire of the manufacturer to increase the sale of 
his product by providing addea protection, convenience and appearance to the 
finished product. The modern automobile of today contains thousands of 
paris. In this section we will begin by studying the major body sections and 
those parts that are visible. 


Study the picture carefully and identify the name of the part with a 
numbered section of the car. (Figs. II-10 and Hi-11) 
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EXTERIOR PARTS 
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FIG. I-10 
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Exterior Parts { 
1. hood 7. cowl side panel : 
2. cowl upper panel 8. front door 
3. roof panel 9. center pillar 
4. trunk upper panel 10. rear door 
5. trunk lid 11. quarter panel 
6. front fender 12. trunk lower panel 


13. rocker panel 
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INTERIOR BODY 


FIG. WI-11 


seats 

garnish moulding 
window regulating handle 
steering wheel 

door jamb 

rugs 
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arm rest 
headlining 
center post 
instrument panel 
door handle 

trim panel 

sun visor 
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ASSIGNMENT: 


1. Using the picture below and the following names, write the 
correct number of the part in front of the word which names 
that part. 


hood 

trunk upper panel 
cowl side panel 
rear door 

rocker panel 
cowl upper panel 


trunk lid 

front decor 
quarter panel 
roof panel 

front fender 
center pillar 
trunk lower panel 
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2. Using the picture below and the following names, write the 
correct number of the part in front of the word which names 


the part. 
( ) seats ( } door jamb 
( ) steering wheel ( } headlining 
( }) arm rest ( ) door handle , 
( }) instrument panel ( )} window reguiating handle 
( ) sun visor ( ) vugs 
( ) garnish moulding ( ) center post 
( ) trim panel 
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INTERIOR BODY 


FIG. Ifi-1ll 


3. There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words in a sentence. 
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UNIT Itl - MATERIALS AND PARTS OF THE AUTOMOBILE 


Cooling System Lesson 3 


OBJECTIVES: To learn the purpose of the cooling system. 
To learn the parts of the cooling system. 
To learn how to drain the cooling system. 


INFORMATION: 


One of the most important parts on the car is the cooling system. The 
motor cannot run when it becomes overheated. The job of the cooling 
system is to keep the engine cool. 


The cooling system is made up of the radiator, water pump, fan 
assembly, the water jacket of the engine, and the hoses. (Fig. Ifi-12) 


COOLING SYSTEM 


FiG. Wi-12 
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Merely placing water into the water jacket of the engine is not enougn 
to cool the motor as it runs. More water is required, plus circulation 
by which the hot water leaves the engine, is cooled off, and then re-enters 


the engine 


The RADIATOR, which is the heart of the cooling system, serves two 
purposes. Jt is a reservoir for more water and is the means for cooling 
off the hot water as it comes from the engine. Generally the radiator is 
made of brass and copper and made up of the upper and lower tank and a 
series of tubes and fins. 


RADIATOR WATER PUMP AND FAN ASSEMBLY 


FIG. II-13 FIG. . J-14 


The WATER PUMP is the part that circulates the water through the 
cooling system. Mounted on the shaft of the water pump is the FAN BLADE 
ASSEMBLY (Fig. I-14) which is driven by the engine by means of the fan 
belt. The blades are bent, so that as it runs, it draws air through the 
radiator, cooling off the water which is being pumped through the tubes of 
the radiator. The c&oled water is then pumped back into the water jacket 
of the engine which thereby can maintain an even temperature and cver- 
heating is prevented. The HOSES are used to carry the water from the 
engine to the radiator and back again. 
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The cooling system must always be tight. By this we mean that it must 
not have any leaks, for if the water is lost, the motor will overheat. In the 
winter when temperatures drop to freezing. it is necessary to place into the 
cooling system a material which will not freeze. This is called anti-freeze. 
Consult the charts which give you the correct amount of anti-freeze to be 
added to the different size cooling systems. To drain the cooling system 
you will need the following: 


drain pan 
pliers 
extension light 


Place the drain pan on the floor under the radiator. 


ALWAYS BE CAREFUL WHEN THE MOTOR IS HOT. Most cooling 
system are under pressure. To release this pressure, first VERY SLOWLY 
loosen the radiator filler cap. STAND BACK, so that if the pressure blows 
the cap off, you will not be burned. With the cap removed, loosen the petcock, 
which is found at the bottom of the radiator, by turning it to the left. To 
determine right and left, picture yourself in the driver's seat. Use the 
pliers to loosen the winged part of the petcock. After the water has been 
drained, close the petcock by turning it to the right aud tightening it slightly 
with the pliers. Do not tighten it too much for the petcock can be broken. 


CAUTION: Always check to see if you have drained out plain water or 


anti-freeze. If it is plain water, always replace it with fresh water. If it is 
anti-freeze, find out if it is to be put back or replaced with new solution. 


ASSIGNMENT : 
}. Name the major parts of the cooling system. 
Z. How is the water pump operated? What does it do? 
3. What is the radiator for? 
4. What is the radiator made of? Why? 
5. Why must we have a cooling system? 
6. How does the fan help to cool the water? 
7. What must be true about a cooling system? 


8. Demonstrate to your instructor the way you would drain 
the cooling system. 


9. There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words in a sentence. 
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UNIT HII - MATERIALS AND PARTS OF THE AUTOMC BILE 


Fuel System Lesson 4 


OBJECTIVES: To learn the main parts of the fuel system. 
To learn how they function. 
To learn how to drain the gas tank. 


INFORMATION: 


We all know that the automobile is powered by the gasoline engine. Just 
how is the gasoline stored, and how does it get into the motor? First let 
us look at the picture and locate the parts and identify them. (Fig. I-15) 


FUEL SYSTEM 


FIG. tH-15 


The gasoline is stored in the GAS TANK (1) which is located under the 
floor of the trunk (for cars with front engines). From the tank there is 
the FUEL LINE (2) which carries the gas to the FUEL PUMP (3), which 
is located on the side of the motor. The motor drives the fuel pump and 
creates a suction which draws the gas from the tank. The gas is taken 


from the fuel pump by another fuel line and is directed into the CARBURETOR 
(4) which in turn feeds it to the engine as it is needed. 


One of the most important things about the fuel system is that it must 


not leak. Any leaks which may develop must be repaired immediately. 


-28- 


7 oe iad 


. tt Pao 


=) — ys SaPergh ! RE TAT. . uy eae: 
catenin tadiorh i: ns an ee eer 
ae me . ere # : Pe ee ee 
3 Ws ie eg cet ae Woe x . ET Pe I 
a ee ram La Tey y Fb, } ave alas een - . 
sau Fs = ante oe 7 . 
LN Aa RRR eRe: et “re NT TE CAR Pepi ER CEE SAMS, +). Wat 


7 . Z &. pee, 
| a ee ee ee er ree ot a ar ie ne - 


ae 


. 
tl at ane eos enin oein T oe eS 


- - > r 2 oe me ey wy 
we “x 


7. 2s . = > = oa mF 2 wee ee 
scalpel ater g Pe Sed PED a pe ee as trey 


To drain the gas tank we will need the following tools: 


drain pan 
set of open end wrenches 


The instructor will have the car placed on a hydraulic lift and raise it to 
its proper height. On the bottom of the gas tank you will notice a plug. Some 
plugs are in the center while others are in one corner toward the front of the 
car. Place the drain pan under the plug and remove the plug carefully. 

Allow the gas to drain completely into the pan. Remove the gas cap from the 
filler neck so that air can enter the tank to help the gas drain out more quickly. 
(CAUTION: Be sure windows are open for ventilation to remove some of the 
fumes as the gas is being Crained. Check with the instzuctor as to the place 

to store the gas.) Generally gasoline is not stored in the shop because of the 
fire hazard. The can shovid be covered and placed outside the shop in a cool 
place until needed. 


To refill the tank, replace the plug and tighten securely. Pour the gas 
back into the tank through the filler neck. AGAIN, whenever working with 
gasoline, always make sure that windows are open for ventilation. 
ASSIGNMENT: 

1. Where is the gasoline stored? 

2. Which part takes the gas out of the tank? How? 

3. How is the gasoline fed into the engine? 

4. What connects the major parts of the fuel system together? 

5. Are all gas tanks located in the back of the car? 

6. Demonstrate to the instructor how you would drain the tank. 

What tools are required? What safety precautions must be 


taken while draining and after the tank is emptied? 


7. There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words in a sentence. 
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UNIT If - MATERIALS AND PARTS OF THE AUTOMOBILE 


Suspension System Lesson 5 
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OBJECTIVES: To become familiar with the different types of suspension 
systems. 
To learn some of the basic parts and their function. 


INFORMATION: 


As a boy you must have played with a wagon -ne wheels and axle of which 
were fastened directly to the body. Perhaps you will remember that it rode 
very rough and inside, all the bumps could be felt. Another feature of the 
wagon that you probably recall was that it tipped over very easily when it hit 
a bad bump or was turned too sharply. 


The original horse-drawn wagons were built much the same as the toy 
wagons. As horse-drawn carriages developed, springs were placed netween 
the axle and the body to help make rides smoother and cut down on the chance 
of upsetting. As the automobile was introduced, the same principles carried 
through with regard to the Sus;ension. The most conventional type of sus- 
pension uses the leaf spring. (Fig. III-16) 
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FIG. fil-16 
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The leaf spring system has been with us for many years; some cars still 
use it, 


As the automobile companies looked for ways to improve the suspension 
System so that a smoother ride could be accomplished, they developed what 
is known as the knee action or coil spring suspension. (Fig. II-17) 


“STABILIZER LINK ASSEMBLIES “ 


COIL SPRING 


FIG. II-17 


This system, instead of using the leaf spring, makes use of the coil 
spring. Most American autos today use the coil spring system because 
of the smoother ride it affords. Some cars use coil Springs in the front 
and leaf springs in the rear. 
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The latest change in the suspension System is the elimination of ihe 
coil spring and the introduction of the torsion bar type of spring. 
(Fig. III-18) 
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FIG. IfI-18 


Regardless of the type of Suspension system used, all must have other 
parts such as shock absorbers, stabilizers, and bushings. 


The shock absorbers help to prevent bounce. The stabilizer keeps the 
car from leaning to one side, especially when making turns. The bushings 
are used at pivot points where one section is fastened to another and 


motion takes place. Bushings are made so that they can be replaced as 
they become worn. 
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by | ASSIGNMENT: 
: 
‘_ 1, What type of suspension system did the original wagons use? 
ja 
=| 2. What is the most conventional type of spring? 
St 
i 
ie 3. Name two other types of springs used on autos today. 
k 
1 
* 4. Is the shock absorber necessary? Why? 

5. What is the purpose of the stabilizer? 

6. Why is the suspension system important? 

7. There are some underlined words in the lesson. Find them 

and give their meanings. Use each of these words ina 
sentence. 
po ; 
| 
in 
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UNIT il - MATERIALS AND PARTS OF THE AUTOMOBILE 


Bolts, Nuts and Fasteners Lesson 6 


OBJECTIVE: To become familiar with the different types of fastening 
devices available. 


INFORMATION: 


You can see that the automobile is not made of one piece. It is made up 
of thousands of separate parts, that are put together or assembled. One of 
the major problems faced by the auto manufacturer is determining the way 
the various parts are fastened together. The company must keep in mind 
that its fasteners must be strong, economical to buy “+ produce and must 
be easy .> install so that time is saved in production. The earliest cars 
used the bolt and nut method of fastening parts together. (Fig. TI-19} 

This was very good because it was strong and long lasting. 


ry neared 


FIG. I-19 FiG. I-20 


In certain places where the nut could not be reached, the nut was clamped 
inside the body. As the cars changed their shape and design, it became 
difficult to use bolts and nuts in certain places. Also the auto producers were 
looking for ways by which the cars could be assembled more quickly and 
easily. One variation of the bolt and nut method was the metal screw 
(Fig. T1-20). This method eliminated the need for the nut as this screw 
was self tapping and could be screwed through a piece of metal with a hole 
init. It was found, however, that when these s-rews were taken out and 
replaced they would not hold well. A clip of «pring steel was then developed. 
The metal screw goes through the two pieces to be fastened and into the 
spring clip. This method has proved very effective and is used widely today. 
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In the early days there was very little chrome trim on the car. As the 
chrome was added, there had to be found ways of fastening these parts to 
the car. The 'T" bolt is the most common of these. (Fig HI-21) 

This bolt is inserted in the moulding or trim and the nnt is placed on the 
underside where it does not show. Where it was difficult to put a nut, a 
spring was developed which could be snapped into place. (Fig. III-22) 


"T" BOLTS SPRING CLIP 


FIG. Hi-21 FIG. HI-22 


There is now a great variety of clips and fastening devices in uSe in the 
automotive field. Each year as the mouldings and trim are changed, new 
clips are developed to suit the needs of production. Each company uses the 
type which it feels is best for the purpose, so there is no universal type of 


fastening device. Pictuzed are some of the different types of clips and de- 
vices for holding things together. Familiarize yourself with them. 
(Fig. I-23) 
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FIG. I-23 
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ASSIGNMENT: 

1. Why are bolts, nuts, and clips important? j 

2, What are the most common ways of holding two things together? = 

3, What is a metal screw? How does it differ from a bolt? 

| 

4, What are clips generally made of? 

5. There are some underlined words inthe lesson. Find them and 
give their meanings. Use each of these words in a sentence. f 
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UNIT III - MATERIALS AND PARTS OF THE AUTOMOBILE 


Materials in an Automobile (Non-Metal) Lesson 7 


OBJECTIVES: To learn about the various products that go into the 
automobile. 
To learn where such products are used. 


INFORMATION: 


When thinking about automobiles, people generally think in terms of metals 
such as steel, aluminum, copper, brass, lead, white metal and their related 
alloys, but actually an automobile is made up of a combination of many products 
which contribute to the American economy. 


The modern auto includes such items as: glass, plastics, rubber, felt, 
upholstery fabrics (wool, cotton, nylon), leather, leatherette, asbestos, 
insulating materials such as rockwool or spun glass, tar, ceramics, adhesives, 
greases and oils, and paints. It may seem unbelievable to have so many things 
in one automobile, but let us look at some of the parts of the car carefully. 


Very evident of course is the glass in the windows. However, glass is 
also used in lights for bulbs and lenses, and covers for instruments. 


Plastics are used mure and more. For example, trim on the instrument 
panel, steering wheel, lenses on some lights are plastics, as are parts of door 
locks and on some cars the whole body, although this is still mostly experimental. 


Rubber is widely used on the automobile. There are tires, radiator hoses, 
fuel and hydraulic hoses, weatherstripping, floor mats, rubber bumpers on the 
body between the doors, and rubber shackles in the suspension system. These 
are only a few uses, 


The upholstery on the car is made up of various types of cloth or material 
such as wool, nylon, cotton, leather, leatherette, and felt. Felt is also used 
in the window channels to guide the glass. 


The brake linings are made of a composition consistingmainly of asbestos. 
Asbestos is also used in the making of engine gaskets and insulation in the fire- 
wali. Insulators of rock wool and spun glass are used under the turret tops and 
hood and firewall to keep the heat out of the car. Tar is used as a protective 
coating and sound deadener throughout the entire car. 
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Ceramics are found in the spark plugs, and electric switches and controls. 
Adhesives are used to hold many things such as weatherstripping and upholstery, 
in place. 


The motor, transmission, rear, and steering column use grease and oil 
for lubrication purposes, and of course, the car cannot run without gasoline. 
The finish on the car is a result of paint and its various products. 


No doubt you will find many more places where these basic materials are 
used on the car. It is interesting to see how many people are employed be- 
cause of the American automobile. 


ASSIGNMENT: 


1. List the basic materials that were covered and under each 


one list as many items as you can think of that use this basic 
material. 


Z. Can you think of reasons why each of these is used? 
Discuss this with your teacher. 


3. There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words ina 
sentence. 
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4 1. Name three basic metals used in an automobile. 
2. Name as many exterior parts of the car as you can. 
3. Name as many interior parts of the car as you can. 
4. Why does a car have a cooling system? 
5. Name three parts of the fuel system. 
e 
6. What is the suspension system? Name the main part of 
® the suspension system. 


7. Name as many different types of fasteners as you can. 


8. Name five basic non-metal products used in an automobile. 


9. List five new words that you have learned in this unit. 
Use each one in a sentence. 
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UNIT IV - REMOVAL AND ASSEMBLY 


’ Wheels Lesson 1 


OBJECTIVES: To learn how to remove and replace wheels. 
To learn what precautions must be taken in doing this job. 


INFORMATION: 


The removal and replacement of wheels is one of the basic jobs in the 
body shop. it is not difficult, yet the safety of the passengers in the car 
depends upon the person who does this job. Care must be used, because 
there are dangers if safety procedures are not followed in any work on 
wheels. 


EQUIPMENT: Hydraulic jack, lug wrench, standing jacks, anda 
screwdriver (Fig. IV-1) 
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HYDRAULIC JACK STANDING JACK 


FIG. IV-1 
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PROCEDURE: 


Begin with the rear wheel. Roll the hudraulic jack under the rear of the 
car and center it under the differential housing. (Fig. IV-2) 
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FIG. IV-2 


Raise the car by pumping the handle of the jack up and down. To prevent 
the car from slipping off the hydraulic jack you must now place standing jacks 
under the housing. (Fig. IV-3) 

Adjust the jack so that when the weight is lowered the wheel does not 
touch the floor. 


FIG. IV-3 
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Slowly lower the hydraulic jack so that the rear housing will rest on 
the jack stand. Next look at the wheel and see if the wheel will clear the 
fender or the quarter panel. If the quarter panel has a large overhang, 
then the standing jack must be moved to the chassis just forward of the 
rear wheel. (Fig. IV-4! 


FIG. IV-4 


With the screwdriver remove th- ‘.ubcap or wheelcover. With the lug 
wrench loosen all the lugs, then remove them. You must look at the lug 
very carefully to determine which way to turn it. If there are no marks or 
letters of any kind, then it it counter-clockwise (this is called right-handed 
thread). If there are smali notches onthe side of the nut, then turn the nut 
clock-wise (this is called left-handed thread). (Fig. IV-5) Certain cars 
have the letters ''L'' or 'R"' stamped on the lugs. (Fig. IV-5) The letter 
means Jeit or right-handed thread. REMEMBER, when we speak of left and 
right-handed thread we mean the way it 1s turned to tighten it. therefore to 
remove the lug reverse this direction. 


NOTCHED NUT LUG LUG 
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FIG. IV-5 


After all the nuts or lugs have been removed, lift the wheel off the car 
and put it in a safe place. 
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To replace the wheel, merely lift the wheel into place and replace the 
nuts or lugs and tighten them evenly, a little at a time until they are all 
equally tight. Replace the wheel cover by pushing it into place, but make 
sure that the valve stem is centered. 


Finally, raise the hydraulic jack, remove the standing jacks, and lower 
the car to the floor. 


To remove the front wheels, follow the same procedure, but be sure 
that when you put the hydraulic jack into place, you raise the car by either 
the coil spring or the center of the cross frame. NEVER ALLOW THE 
JACK TO COME IN Ci:NTACT WITH THE MOTOR, RADIATOR OR TIE 
RODS. If you do, this cccid c2aase a great deal of damage tothe car. The 
standing jack can be piaced under vu. s coil spring or the chassis, whichever 
seems to be better. 


FIG. IV-6 
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ASSIGNMENT: 
1. When raising the rear of the car, where is the best place to 
position the hydiaulic jack? 
2. Why must standing jacks be used at all times? 


3. If the quarter panel has a large overhang, where should the 
standing jack be placed? 


4. Name the threads of the following nuts and lugs. 


FIG. IV-6A 


5. When we say right-handed thread, what do we mean? 


6. Demonstrate to the instructor how you would remove and re- 
place a wheel. 


7. There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words ina 
sentence. 
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UNIT IV - REMOVAL AND ASSEMBLY 


Seats (Front) Lesson 2 


OBJECTIVE: To learn the correct procedure in the removal of the 
front seat and back rest. 


INFORMATION: 


As you begin your work on automobiles you will notice that for each car 
you may need to have a different method of assembling parts. Basically, 
they all use the same principles, but they may vary in types of clips or 
fasteners used, and their location. The best rule to rernember is always 
to note the way that something comes apart, and usually it can be re- 
assembled in the opposite order. 


The front seat assembly is a movable unit. All front seats move back 
and forth, some even move up and down. To permit this, the seat is 
fastened to a track which is fastened to the floor. 


TOOLS AND EQUIPMENT: 


3u 
8 socket set, set of wrenches, screwdriver, 


extenSion light, and a whisk broom. (Fig. IV-7) 
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PROCEDURE: 


:' All seat tracks are fastened to the floor by bolts. If you cannot reach 
Zz them, then the trim cover on the side of the seat must be removed first. 
= (Fig. IV-8) You will see chrome screws which must be removed with a 
ee | screwdriver. Now the bolts that hold the seat track to the floor are visible. 
ze (Fig. IV-9) 


—= 


SEAT ASSEMBLY ASSEMBLY WITH SIDE REMOVED 


FiG. IV-8 FiG. IV-9 


Remove these bolts on both sides, being sure to place the parts into the 
can that you have provided. (Approximately four bolts on each side. ) 


The seat is now ready to be lifted out of the car. DO NOT TRY TO DO 
THIS BY YOURSELF. Front seats are heavy and two people are needed to 
lift them out of the car. Place the seat in a safe place and cover it with a 


clean cloth to protect it against soiling. 


To replace the seat assembly, follow the same procedure in reverse. 
Place the seat in the car, replace the bolts in the floor, and replace the 
side trim panels. BE SURE TO TIGHTEN ALL BOLTS SECURELY. 


On some older cars, the front seat cushion can be lifted out by raising 
the front and pulling forward. You will then see the bolts that hold the seat 


track to the floor. 
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ASSIGNMENT: 


What allows the front seats te move? 
Where do you places ali bolts and screws? 


When you cannot reach the bolts that hold the track to the 
floor, what must you do? 


What do you do with the seats after they are taken out of 
the car? 


Demonstrate to the instructor the proper way to remove the 
front seat. , 


There are some underlined words in the lesson. Find 
them and give their meanings. Use each of these words 
in a sentence. 
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UNIT IV - REMOVAL AND ASSEMBLY 
Seats (Rear) 


Lesson 3 


OBJECTIVE: To learn the correct procedure in the removal and 
assembly of rear seats. 


INFORMATION: 


The rear seat and back rest differs from the front in the way it is fastened 


to the body because it is in a fixed position and is not adjustable as is the 
front seat. 


TOOLS AND EQUIPMENT: 


Screwdriver, socket set (+, extension light, 
and a whisk broom 


- PROCEDURE: 


Place your fingers under the front of the rear seat cushion. Raise it up 


and pull forward slightly. Remove the cushion from the car and put it ina 
safe place. (Fig. IV-11) 


FiG. IvV-11 
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Next look under the back rest with the extension light and you wili see 
two little tabs hanging down from the back rest. Some cars have a bolt or 
screw holding the tabs to the bo. 7, while others have a piece of metal bent 
over. Remove the screws or straighten the metal that is bent over. Place 
your fingers under the bottom of the back rest and slowly pull forward, 
then raise the entire back rest off the hooks that are located at the top of 
the back rest. (Fig. IV-12) Remove the back rest from the car and 
store with the seat. BE SURE TO COVER THE SEAT WITH A CLEAN 
CLOTH. 


FIG. IV-12 
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To replace the rear seat, begin with the back rest and place it in the car. 
Hook the top of the back rest on the hooks that you will see on the body and 
gradually push the back rest into place. (Be sure the hooks are caught. } 

Replace the screws or bend over the metal tabs that hang down from the 
back rest. Now place the rear seat cushion into place by pushing towards the 
back. Then raise it slightly and make sure it is caught on the small brackets 
that stand up from the floor. 


When you have finished, use a whisk broom and clean out the rear seat 
area. 


ASSIGNMENT: 


1, What is the main difference between the front and back seats? 


2. Why is the rear seat fastened in a different manner from the 
front seat? 


3. What prevents the rear seat cushion from moving forward? 
4. What prevents the top of the back rest from falling forward? 


5. Show how you would remove the rear seat cushion and back 
rest from the car. 


6. There are some underlined words in the lesson. Find them 


and give their meanings. Use each of these words ina 
sentence. 
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UNIT IV - REMOVAL AND ASSEMBLY 


Upholstery Panels Lesson 4 
——e_lO**g@eeSe—eoeooeaeoqsq*®os®sS=—c SS Ss 
OBJECTIVE: To learn how to remove and replace upholstery trim panels. 


INFORMATION: 


Whenever you begin to work with upholstery of any kind, remember that it 
was put there to make the inside of the car more attractive. CLEAN HANDS 
are one of the most important things to remember. Even though your hands 
may look clean, wash them before you begin. In this way you will be sure that 
the upholstery will not become soiled. There are many special tools that are 
available for use in trim work in order to simplify the operation. However, 
we will start with the basic ones and others will be introduced as needed. 


TOOLS AND EQUIPMENT: 


Small and medium screwdrivers (straight and Phillips head), mallet, 
door handle removing tool, pick or awl, and a whisk broom 


PROCEDURE: 


Begin by removing the screws that hold the garnish moulding in place. 
There are two types, one has screws through the face of the moulding, the 
other has the screw head coming through the door jamb. (Fig. IV-13) 
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TWO TYPES OF GARNISH MOULDINGS 


FIG. IV-13 
~5)]- 


Look under the arm rest, if there is one. You will notice two screws 
which hold it in place. (If none are visible, then the arm rest is built 
into the trim panel.) Remove the two screws and place the screws and arm 
rest in a clean container. 


Door handles are fastened in Several ways. When removing the door 
handles, we must remember that there are two spring types and one that 
uses a pin. All General Motors cars and most Ford products use a 
horseshoe clip. (Fig. IV-14} Chrysler Corporation cars use another 
type of spring which requires a special tool. (Fig. IV-15) | Whenever 
you use tools of this type remember that great force is not necessary. 
You must feel your way along. Some of the older cars have a Straight pin 
through the handle, which is pushed out with a pin pick. 


- Releases handle springs 
oe of this type. <= 


Removes all springs 
of this type. 


FIG. IV-14 FIG. IV-15 


TWO TYPES OF SPRING REMOVING TOOLS z 


Next, look for screws in the face of the trim panel, and remove any * 
which are visible. Observe the length of the screws as you remove them. t 
Some are made Shorter to prevent glass breakage. 


Insert a medium sized screwdriver or other tool with a wide face be- 
tween the trim panel and the door shell. Gently pry the panel away from 
the door {keep the tool as close to the nail or clip as possible to prevent 
tearing it away frorn the trim panel). Pry on both sides, but not on the : 
bottom, because some cars have a metal guide instead of clips or nails. 
Pull the panel slightly away from the door to check this. If it is the guide 
type, then merely raise the trim panel to unhook it; if it does have clips, 
then use your tool to release them. As the trim panel is removed, look 
for springs that may be under the handles. Be sure to PLACE ALL THE 
PARTS IN A CONTAINER. Store the trim panel ina safe place and cover 
it with a clean cloth to prevent soiling. 
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To replace the trim panel, first bring all the parts to the job and lay them 
out on a clean flat syrface. Try to identify each part and its location. If you 
have forgotten, you can check yourself by looking at the door panel and locating 
the parts in this manner. Particularly with regard to screws, you can count 
the holes in the door and observe the size, thereby identifying the hole in which 
each belongs. Be sure that you know where all the parts belong before you begin 
the job. When replacing the trim panel, use a mallet to tap the clips back into 
place, using care not to break them. Next replace the handles by inserting the 
springs into the handle and pushing them into piace. Follow this with the arm 
rest and the garnish moulding, making ~:re that no screws are leit out. 


ASSIGNMENT: 


1. What is the purpose of the upholstery? 
Z. What must be done before starting a job with upholstery? 
3. What must be done with the parts as they are removed? 


4. How would you find out if the bottom of the trim panel has 
a metal guide or clips? 


5. Demonstrate the proper way of removing the trim panel. 
6. There are some underlined words in the lesson. Find 


them and give their meanings. Use each of these words 
in @ sentence. 


~53- 


UNIT IV - REMOVAL AND ASSEMBLY 


Bumpers (Front and Rear) Lesson 5 


OBJECTIVE: To learn how to remove the bumper from the car in one unit. 


INFORMA™ION: 


On most cars you will find that to remove the bumper assembly you must 
work from underneath the car. To do this, follow the same procedure as 
used when removing wheels. Raise the car with the hydraulic jack, place 
the jack stands into position, and lower the car on the stands. Have the 
stands adjusted so that the car is high enough for you to slide under with a 
creeper. If a hoist is available, then you can work standing up. DO NOT 
operate the hoist until you have been instructed in its use. 


‘TOOLS AND EQUIPMENT: 


Floor jack and stands, exte :sion light, set of $' drive sockets, 
set of wrenches, creeper and a can of Be steuena oil 
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CREEPER 5" DRIVE SOCKETS 


FIG. IV-16 FIG. IV-17 


The first thing . .1 must do when using the creeper, is to look under the 
car and examine it carefully for bolts tha: hold the bumper to the car. Do 
not lie on the floor. Always use a creeper as it protects your clothes and 
keeps your body off the damp floor. The best way to do this job is by start- 
ing at the bumper face bar and following the back bars to the chi -sis. Do 


not remove the bolts in the face bar. Remove enly those that hold the bumper 
to the chassis. 
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Place a few drops of oil on each bolt on the nut side. Proceed to 
loosen all the bolts that you have located. Remove the nuts, but leave 
the bolts in place as this will keep the bumper from falling off. If 
there are only bolts that are threaded into the chassis, then leave at 
least two bolts to hold the bumper (one on each side). 


Now you will need someone to help you to keep the bumper from 
falling as you remove the final bolts. Most of the new bumper assemblies 
are large and heavy and you should not attempt to do this by yourself. 
Carefully remove the bumper and store it in a place where it will not 
become scratched or damaged. If necessary, cover it. 


On some cars, the grilles and parking lamps are fastened to the 
bumper. If such is the case, be sure that all wires are disconnected 
and remove the assembly in one piece. (Fig. IV-18) 


Bumper Assembly including Grille and Lamps 


FIG. IV-18 


To replace the bumper assembly, bring all the parts to the car and make 
Sure you know where each part belongs. Lift the bumper into place (some- 
one must help you with this) and insert the bolts, but do not tighten them, 
just draw them up snug. 


It is now important that you look at the assembly from the top and check 
it for level and for equal spacing on the ends. Once the bumper is set into 
its proper place, tighten all bolts securely. 


With a soft, clean, cloth remove all smudges and finger prints from the 
area where you were working. 
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ASSIGNMENT: 


I. Why should you place oil on the bolts and nuts? 


2. Give some reasons for using a creeper. 


3. What must be done before you slide under a car that is 
jacked up? 


4. What must you do before you tighten the bumper securely? 


5. Demonstrate the proper procedure to follow in the removal 
and assembly of the bumper. 


6. There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words ina 
sentence. 
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UNIT IV - REMOVAL AND ASSEMBLY 


Hardware and Trim Lesson 6 


OBJECTIVES: To learn to identify some of the hardware and trim. 
To learn how to remove and replace some of the basic 
pieces of hardware and trim. 


INFORMATION: 


The hardware and trim of a car Serves two purposes. First, it is useful 
and second, it adds beauty to the car. The hardware that is useful we call 
functional, becauSe it is used to assist another part of the car. Such items 
may be hinges, regulators, handles, locks. The hardware which is visible 
is chrome-plated most of the time to give long wear and additional beautv. 


The trim of the car is primarily used for adding attractiveness to the 
final product. It can be used to hide seams, edges, openings in construction 
and for ornamental purposes. Generally, the trim is also chrome-plated 


for lasting beauty. 


Since there are so many different types of hardware and trim, there 
are many different ways of holding them to the body. One rule we should 
remember is always to look in the service manuals which cover that particular 
car and model. If manuals are not available, then see if you can reach behind 
the part to be removed and look for a nut or screw. If it is impossible to get 
t=: the back of a part, then it is correct to assume that a clip of some type is 


used. 


TOOLS AN) EQUIPMENT: 


There are many spécial tools which are devised for special fastening 
devices, but most of the time if care is used, a screwdriver, an socket set, 
and pliers, are all that will be required. 


Let us take for example the door handles which are to be removed. 
Most late modei General Motors cars have a spring clip which holds the door 
handle in place. (Fig. IV-19) Carefully loosen the weather-stripping on 
the deor jamb near che handle. You will see a small tab, about in wide and 
i" jong. Place a screwdriver under this tab and pry outward evenly until it 
is out about 3", Wow remove the handle from the outside. 
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On Chrysler Corporation cars it is necessary to remove the upholstery 
trim panel in order to reach the screws from the inside of the door. 
(Fig. IV-20) Remember, if there is any question, refer to the 
service manual that is put out by the manufacturer. 


To replace hardware, generally use the reverse procedure of the 
removal. It is a good idea to lubricate moving parts when they are 
apart before you proceed to reassemble them. 


Fe. 5-2 


RETAIN: 


G.M. HANDLE CHRYSLER HANDLE 


FIG. IV-19 FIG. IV-20 


Each car has its own type and style of mouldings and ornaments. 
One good rule is to look in the service manuals for the method used to 
fasten a part to the car. If this cannct be done, always look behind the 
part to see if there ere nuts or screws which can be removed, If you 
cannot reach behind the part then probably clips a_¢ used te fasten it. 
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Some clips are fastened to the body and the moulding is snapped on 
(Fig. IV-21}. Some clips are put into the moulding and snapped into 
the body (Fig. IV-22). In prying a moulding off a clip, always use 
great care, for the moulc.iug can be bent or the surface of the body 
can be scratched, or nicked with the prying tool. 


FIG. IV-21 


TWO TYPES OF MOULDING CLIPS 


You must also be very careful on some mouldings as they have clips 
in the middle but a bolt and nut on the end. Here the nut or screw must 
be removed first. Whenever trim is removed, always store it in a safe 
place, so that it does not get damaged. 


To replace trim, make sure you know where all the parts go and 


reverse the removal procedure, always being careful not to scratch or 


mar the paint, or chrome. 


After you have finished installing a part, wipe off the area that you 
have worked on with a clean, soft cloth. 
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ASSIGNMENT: 


1. List some examples of hardware on the automobile. 


2. Why is trim used on the automobile? 


3. What is the first rule when you are not sure of how a piece 
is fastened? 


4. How would you find out how a piece is fastened to the car? 


5. What do you do with chrome parts when they are removed? 


° 6. Demonstrate how you would remove the handle of a 
General Motors car and a Chrysler Corporation car. 


7. Demonstrate how you would remove the hood ornament 
from a car. 


8. There are some un“erlined words in the lesson. Find them 
and give their meanings. Use each of these words ina 
sentence. 
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UNIT IV - REMOVAL AND ASSEMBLY 


Radiators Lesson 7 


OBJECTIVE: To learn how to remove and replace the radiator. 


INFORMATION: 


Radiators are made of a combination of copper and brass (Fig. IV-23). 
This makes the radiator one of the most expenSive Single pieces on the car, 
therefore extra care must be used whenever you work on this section. 


FIG. IV-23 


There are many reasons why radiators must be removed. Many times 
the radiator is damaged in an accident and must be replaced. There are 
times when radiators develop leaks. These radiators should be removed, 
repaired, tested, and replaced. There are times when work is required 
on the motor or chassis which can only be done after the radiator is 
removed. 


TOOLS AND EQUIPMENT: 


ts 
2 socket set, Straight screwcriver, pliers, drain pan, extension 
light, and possibly a creeper. 
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PROCEDURE: 


First, place the drain pan on the floor under the radiator and position 
it under the drain plug or petcock. Remove the radiator cap with caution, 
Most radiaters operate under pressure. Therefore, the cap must be re- 
moved very slowly when the radiator is hot. Loosen the drain plug. On 
Some cars this can be done by reaching down in front of the motor. On 
others it may be necesSary to use a creeper and loosen the drain from 
the bottom of the car. After all the water has drained into the pan, check 
the color for the presence of anti-freeze. If it is only water, it may be 
disposed of. Anti-freeze should be poured into a container and stored in 
a safe place. To be absolutely sure of the contents of the radiator, use a 
hydrometer. 


a 


Loosen the screws that hold one end of the radiator hoses. One end 
should be left tight. There are different types of hose clamps. Most of 
them have screws which tighten them, but some now uSe a spring type 
clamp (Fig. IV-24) which requires a special tool for removal. 


SPRING TYPE HOSE CLAMP 


FIG. IV-24 


It does not make much difference vhich end is removed, but always 
pick the end which you can reach more easily. With the clamps loosened, 
begin to twist the hoses off, with a back and forth twisting motion. Often 
these can be very stubborn, So be careful not to damage the hoses. 


Remove ali the bolts that are found on both sides of the radiator (generally 
there are from two to four on one side}. The radiator’ aow ready to be 
lifted out of the car. You muSt use Care So that the r .ator is not damaged 
by Scraping it against the fan blade. On some cars there is a large round 
pan that covers the fan blade. This must be removed before you attempt to 
remove the radiator. 
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When replacing the radiator, bring all the parts to the car and make sure 
that you identify and locate all the parts. Lower the radiator into place and 
insert all the bolts but do not tighten them. Next, hook up the hoses and 
tighten them securely. Now tighten the bolts on the side of the radiator. 
Replace the pan if there is one. Check the drain plug and make sure that it 
is shut off. Proceed to refill the radiator. Check for leaks around the 
hoses and the drain. When you are finished with your job, wipe up the area 
in which you were working to remove dirt, grease, and hand marks. 


ASSIGNMENT: 


1. Why must the radiator cap be loosened slowly when the 
radiator is hot? 


2. How are the radiator hoses removed after the clamps 
are loosened? 


3. Where is the radiator drain plug located? 
4. What are most radiators made of? 


5. Demonstrate the way to remove the radiator from the 
automobile. 


6. There are some underlined words in the lesson. Find 
them and give their meanings. Use each of these words 
in a sentence. 


-63- 


ds 
1 
hee } 
’ 
4 
‘et 
@ 
2. 
a 


UNIT IV - REMOVAL AND ASSEMBLY 


ACHIEVEMENT TEST 


Demonstrate the following operations. Ail involve removal 
and replacement. 


a. 
b. 
Cc. 


List ten 


front and rear wheel 
front seat assembly 
rear scat 

trim panel 

rear bumper 

fron. bumper 
outside door handle 
radiator 


new words that you have learned in this unit. 


Use each in a sentence. 
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UNIT IV - REMOVAL AND ASSEMBLY 


ACHIEVEMENT TEST 


1. Demonstrate the following operations. All involve removal 
and replacement. 


front and rear wheel 
front seat assembly 
rear seat 

trim panel 

rear bumper 

front bumper 
outside door handle 
radiator 
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2. List ten new words that you have learned in this unit. 
Use each in a sentence. 
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UNIT V - REFINISHING 


Enamels and Lacquers Lesson 1 


OBJECTIVES: Ie earn ~ bout the different types of paint. 
To learn how to :dentify >aint. 
To learn why finishes wre developed. 


INFORMATION: 


Painting something, whether it be a car, refrigerator, toys or furniture, 
is done for two reasons. First of all paint protects the surface, and second, 
it adds beauty to the finished product. For aitomobile paint, the weather is 
the chief enemy. Cars are exposed to sun, rain, snow, wind, heat and cold 
with little or no protection. The major part of the automobile is made of steel. 
Steel, as you know, is strong and ver, useful in the auto, but a disadvantage 
is that it will rust when exposed to the weather. £ =. %n, the primary purpose 
of using paint is to protect the steel f-om rusting and make it last longer. 


The automobile of today is made more beautiful by the wide range of 
colors that are available. Therefore, the automobile is not only a useiul 
means of taking you from place to place, but becomes something which you 
can enjoy looking at and be proud to own. 


In the beginning, automobile makers used the slow drying varnishes and 
paints which we call ENAMELS. These are satisfactory, but they had one big 
disadvantage, they dried te slowly. Because of its slow drying, the paint 
would accumulate a great ueal of dust and dirt while it was tacky. In addition 
a long time was needed to complete one job. 


The paint companies then began to develop a paint which would be just as 
good as the enamel, but would dry faster. This fast drying paint we now know 
as LACQUER. Now we have a paint which can be sprayed on the car and ina 
few minutes is dry enough to touch. But it differs from enamel in that it must 
be polished and waxed in order to make it shine. 


CNS UINTE be, geet 


Now let us look at each one a little more closely. The enamels are slow 
drying paints which develop a hard glaze on the surface. This hard glaze is 
the heart of the finish. If the surface wears off, there is very little possibil- 
ity of regaining the original shine and lustre. The lacquers on the other hand 
are uniform throughout the entire paint film. The shine and brilliance, 
however, is acquired through rubbing, polishing, and waxing If the color 
goes dull from tne weather, it can readily be polished and waxed to its original 
color and brilliance. 
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The various paints are made heavy inform. For this reason paint must 
be reduced in order to be usable in a spray gun. This reduction is made possible 


by the use of lacyuer thinners and enamel reducers. On each can, you will see 
; the directions for mixing the paint. Follow these directions carefully and > 
i NEVER mix enamel and lacquer products together. Each product is made up 
= | of its own special ingredients and the inter-mixing of them will result in 
. 2 curdling or jellixg of the paint. 
ASSIGNMENT: 
| 


1. What are two reasons for painting something? ‘ 
2. Name the two basic types of auto paint. Which was used first? 
3. Why was the second paint developed? 


4. Give some of the differences between the two basic types 
of paint. . 


| i 
r J 
| i 5. What must be done to paint before it can be sprayed? 3 
i: 2 What products are used? 
| =, | { 
' aa i 
. § 
| i q 6. Is it permissible to mix the different types of paint together? ‘i 
] a 7 4 
- - 2 Why? : 
| ee | ki 
| See | i 
i . 7. There are some underlined words in the lesson. Find them é 
| Pb | and give their meanings. Use each of these words ina i 
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UNIT V - REFINISHING 


Materials for Undercoating Lesson & 


OBJECTIVES: To learn the reason for using undercoating materials. 


To learn how to identify different paint products and 
their uses. 


INFORMATION: 


When we speak of materials for undercoating, we mean primers, sur- 
facers, sealers, and putties. At first it was required to apply a coat of 
PRIMER to all bare metal. The primer is the bonding agent that holds all 
the other coats of paint in place. This operation was followed by at leart 
two or three coats of SURFACER to fill in all the scratches and imperfections 
on the surface of the metal. Generally, surfacers are heavier and fill more , 
readily than any other material. Now if there were still spots which had 
scratches or nicks, it became necessary to apply GLAZING PUTTY witha 
rubber squeegee or a flexible putty knife. By this time the surface was well 
prepared for the finish color. However, in order to prevent the color coats 
from sinking into the undercoats, a SEALER is used. This seals the surface 
so that the color will not penetrate and also acts as a bonding agent between 
the color and the primers 


As new paints and products were developed, the manufacturers combined 
the primer and surfacer into one paint. ‘We now have what is called 
PRIMER SURFACER. In most instances this can be used on bere metal or 


old paint to act as a bonding agent. it can also be used to fill in the scratches 
and imperfecticns. 


It must be remembered that there are many different kinds of paint pro- 
ducts being made for various uses. One type of primer or primer surfacer 
may not be good for all types of jobs. It is important that we refer to the 
catalogues from the paint company to learn about each type of paint. We 
want to know what it was developed for, and which of ovr needs will li meet. 
Each paint manufacturer has his own brand names and numbers by which 
their paints can be identified. 


The reduction of primers iS very important. Always read the label on 
the can thoroughly. Usually primer surfacers are mafe heavier than the 
color cuats. This is done so that there wili be more body to the paint for 
filling purposes. Some primers which are meant for bare metal axe thinned 
more than usual. This is merely to allow them to act as a bonding agent. 
Some sealers require no reduction at all, so be sure always to refer to the 
label for instructions on reduction. 
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ASSIGNMENT: 
1, What is meant by the word primer? 
2. What is meant by the word, surfacer? 
3. Why is glazing putty used? 
4. Why are sealers used? 
5. What is the best way to find out what a certain paint 
is meant to do? 
6. Are primers reduced in the same way as colors? Why? 
7. There are some underlined words in the lesson. Find 


them and give their meanings. Use each of these words 
in a sentence. 
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Solvenis Lesson 3 
OBJES TIVES: To become familiar with the different types of solvents 
available. 
To learn the purposes of these products. 
INFORMATION: 


In painting, one problem with which you will be faced from now until you 
cemplete your last paint jobis cleanliness. This is a never-ending problem. 
Without cleanliness you can never be successful. It applies to everything 
in the paint field: the job, the shop, tools, equipment, materials, and you. 
Paint manufacturers have developed materials called solvents to help you 
maintain this cleanliness. Here again we must refer to the manufacturers' 


catalogues to see what types of solvents have been developed to do certain 
things. 


WAX AND GREASE REMOVERS 


Let us begin with wax and grease removers. Some of the biggest 
enemies of the painter are wax, oil, or yrease. Paint that is applied over 
any one of these agents wiil not stick to the surface. One sure indication 
of this is the failure of the paint to dry. Generally, the first thing a good 
painter will do before he starts sanding, is to use a good cleaner and wash 
the entire surface to remove any trace of wax, grease, or oil. 


METAL ETCH 


Another common enemy of the painter is the formation of rust on the 
metal surface to be painted. In certain kinds of repair work, solder is used, 
with acid as a flux. This acid must be neutralized or rust will begin to form 
under the painted surface. To neutralize this acid there are many metal 
cleaners on the market which will dissolve rust, neutralize acid, and etch 
the metal to be painted. Remember te refer to the catalogues, because 
there are different cleaners for steel, aluminum, and galvanize. 


GUN CLEANERS 


Your spraying equipment must always be kept clean and in good operating 
condition if you expect to do a good job. Right after you have finished spr2; lag, 
is the best time to clean the gun. If you put the gun down and allow the paint 
to dry on the gun, it will be much harder to do a good cisaning job on it. 
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In some shops, thinners are used in place of a gun cleaner. This is acceptable 


practice, but it is recommended that for best results a gun cleaner be used. 


It might be mentioned here that there are many cleaners for other 
purposes which are not in the refinishing line. For example, if upholstery 
is soiled by grease and dirt, carbon-tetrachloride is very helpful in remov- 
ing stains. If paint happens to get on the upholstery, clean it immediately 
with the proper thinner {if the paint is lacquer, use iacquer thinner; if it is 
enamel, use reducer). 


One word of caution about using solvents. Many solvents are highly 


flammable. This materia! must be kept away from fire and stored properly 


when not in use. Also, many of the solvents of today are highly asphyxiating 
and injurious to the skin. Whenever solvents are used there must be 


sufficient ventilation. Never close yourself into 2 room when using solvents. 
Always open doors and windows to allow air to circulate around you. When 


solvents are spilled on some part of your body, always wash immediately 
With soap and warm water. 


ASSIGNMENT: 


1, What is the first thing you must do before starting to sand a job? 
2. How can rust be removed from the metal surface? 

3. When is the best time to clean a spray gun? 

4. What can you use to clean a spray gun? 

5. Name two common hazards in using solvents. 


6. There are some underlined words in the lesson. Find them 


and give their meanings. Use each of these words in a 
sentence. 
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UNIT V - REFINISHING , 


Sanding Materials Lesson 4 


OBJECTIVES: To learn the reasons for sandpapering a surface. 
To learn the different types of sandpaper. 


INFORMATION: 


After we are sure that the surface of the job is thoroughly cleared, our 
next problem is to prepare the surface for the first coat of primer surfacer. 
This is done by sandpapering. In the sanding operation there are two things 
that must be done. First, we must sand all rough spots smooth and eliminate 
imperfecticns as much as possible. This will reduce the amount of filling 
that must be done. Second, we must take a smooth painted surface and pro- 
vide tiny scratches for the paint to grab into and thus make a perfect bond 
between the old and new paint. 


These two steps can be accomplished best through the wise choice of 
sandpaper. The grit of the paper means the roughness of the abrasive. 
The thing to remember is that we are trying to make less work and not more. 
If we use a sandpaper that is too coarse, the result will be unnecessary 
scratches which must be filled in with paint. On bare metal the average 
grit that is usedis 180 or 100. This will cut fast and yet leave the surface 
smeoth. When working with painted surfaces we must consider the condition 
of the old finish. If it is a new car with a good finish then we can sand with 
#320 grit paper. If the finish is old and has many defects which must be 
eliminated, then we muSt use a coarser paper, perhaps #220 or $180. On 
very bad surfaces sometimes we use #100 grit paper. Another important 
thing to remember is that there are two types of paper, the wet or dry type. 
The wet paper should be used with water. This helps to keep the abrasive 
in the sandpaper from becoming clogged with the paint that has been sanded 
off. By flushing water with a sponge over the sandpaper the particles of 
paint that have been sanded off are washed away. With the use of water, the 
sandpaper can be used much longer. Usually dry paper is used on bare 
metal. However, sometimes when the old paint is very bad it is faster to 
use dry paper instead of wet. 
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ASSIGNMENT: 


1. 


Give two reasons for using sandpaper. 


What are the two types of sandpaper? 


What does grit mean in relation to sandpaper? 


Name four different grit sandpapers. 


Why is water used with sanding? 


There are some underlined words in the lesson. Find 
them and give their meanings. Use each of these words 
in a sentence. 
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UNIT V - REFINISHING 


Sanding Lesson 5 


OBJECTIVE: To learn how to sand a job properly by hand or with a 
machine. 


INFORMATION: 


After you have selected the proper sandpaper grit to use, the next thing 
is to cut the sheet so that there is no waste. Divide it into three sections 
and cut evenly (Fig. V-1). Sometimes an old paper cutter is good for this 


purpose. 


Cut en dotted lines 


CUTTING THE SANDPAPER FOLDING THE §.'.NDPAPER 


FIG. V-1 FIG. V2 


By cutting the paper in this method, you will find that it can he used for 
both hand and machine sanding. When doing hand sanding, fold ‘he paper into 
three sections (Fig. V-2). If you use a block sander, attach th. ends of the 
Sandpaper in the block as shown (Fig. V-3). 
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* Tuck sandpaper in one side then 


wrap around and tuck in other side 


FIG. V-3 


When sanding by hand grasp the corner of the sandpaper between the thumb 
and the index finger and lay the fingers flat on the sandpaper (Fig. V-4). 
Apply a slight pressure as you sand and always sand in the longest direction. 
This will help you sand faster and more evenly. NEVER, NEVER sand with 
the finger tips. Always use the palm of the hand. This will give you a 
smooth and level surface when you are finished. The use of the finger tips 
will cause small holes to show through the finish. See example of sanding 
with block and machine (Fig. V-5). 
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HAND SANDING 


FIG. V-4 


BLOCK AND MACHINE SANDING 


FIG. V-5 
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Feather edging is a term applied to the tapering off of an edge of 
paint where you have a chip or a repair spot (Fig. V-6). The amount 
of feather edging is determined by the condition of the surface. If 
there are only a few coats of paint, then you do not have to sand very 
far from the bare metal area. If there are many coats of paint, then 
it becomes necessary to sand a larger area. On the average, to 
feather edge you will sand away from the metal from 1'' to 3". 
Feather edging can be done by hand, with a block, air sander, or 
electric sander (Fig. V-7). 


feather edge 


absolutely no edge or ridge 


FIG. V-6 
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FIG. V-7 
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AIR SANDER 


FIG. V-8 


When using a machine sander (Fig. V-8), the same basic principles 
apply as do to hand sanding. Always use the longest stroke and hold the 
machine flat on its pad. The air pressure that is required to operate a 
pneumatic sander should be from 65 to 80 pounds. Be sure that all con- 
nections are tight because the vibration of the sander will tend to loosen 


the connections. One thing to remember is not to inter-mix hoses be- 
tween the spray gun and the sander. The sander uses oil through the 


hose for lubrication and generally the hose has an accumulation of oil 
which could get into the spray .peration. 


To operate the sander, hook up the connections securely to the main 
line of the regulator and sander and turn on the air. IMPORTANT - 
never lay the sander on a bench or table with the hoses hanging over. 
it is very possible for someone to trip over the hose and knock the 
sander off causing it to break. Always hold the sander by the body of 
the machine and not the hoses. It is very possible for the connector to 
break off if a strain is put on it by holding it by the hose connection. 


Heiding the machine in one hand, squeeze the handle at the top to 
start the machine. If you are using water, hook up the water line to the 
outlet next to the air outlet. This will operate at the same time that the 
air goes on. 


You will have to use your own judgment as to which method would be 
the best to use. If the spot is small or curved, then the hund method is 
the best. If you have a panel that is not too large, then pe-haps the block 
sander is the best. If the area to be sanded is larger, then perhaps the 
machine sander would be better to use. 


Whether sanding by hand, machine or block, always be careful of glass 


and chrome parts. They can become scratched very easily and are very 
expenSive to replace. 
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ASSIGNMENT: 


1. Show the instructor how you would divide and cut a sheet 
of sandpaper for use. 


2. Show the instructor how you would fold the piece of sand- 
paper to sand a job. 


3. What is feather edging® 


4. Where would you use a block sander? 


5. What must you be careful of when using the machine sander? 


F 
6. There are some underlined words in the lesson. Find them 


and give their meanings. Use each of these words ina 
sentence. 
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GNIT V - REFODVISSING 


Use of the Dusting Gur. Lesson 6 
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OBJECTIVES: To learn the proper method of dusting. 
To learn the reasons for using the dusting gun. 


INFORMATION: 


Whenever we discuss any part cf refinishing we must emphasize 
cleanliness. This tesson desis directly with the cleaning of particles of 


dirt from the painted surface. You can wash anc wipe over and over again 


and clean the surface, but there are some places where your cloth will 
never reach. These are in the cpenings, cracks, and joints. The dusting 
gun is the only way tc clean these places. You will need the dusting gun, 
air hose, and a clean piece of cloth (Fig. V-9). 


DUSTING GUNS 


FIG. V-9 


she following procedure applies, whether you are preparing a small 
touch-up job or a complete refinishing project. Always remember where 
you start, and work ina pattern. Do not go from place to place without a 
definite pattern, as there wili be places that you may miss and@ these will 
Show up when it is too late. 


Let us start with the refinishing of the front fender. Starting between the 
hood and the front fender, put the point of the dusting gun between the open- 


ing of these two parts, and with full force blow the air and move the gun 
towards the back of the car. (The higher the pressure the better - 60-80 
ibs.) Now do the same thing between the door and the fender, working 
from the top down. Be sure that the air is being forced into the opening 
with full force, and hold the gun as close to the opening as possible. 
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Next start at cne point between the headlight rim and the fender and work 
around the rim. This spot might take more than one operation as 4 great deal 
ai dirt is caught there. Next work around the grille und here again thoroughly 
iiean this area. Hf there are any mouldings or ttim on the fender, do this 
last. To iest to see if you are actusztiy blowing something out or not, place 
your hand in front of the dusting gun as you move it etcng and you wild fee} 
the dust and dirt coming ont. E this operaacn is ner dene properiy, later zs 
you are spraying with paint. the pressure of the spray gun will bicw the dirt 
Cut and it will sectie on the fresh paint. Rememr rv, always follow 2 sattern 
So that you can remember what has teen done an. vhat remains to be done. 


When preparing for a complete paint job. start zt one point on the car 
and move systeraatically around the car until ali joints, openings, and cracks 
have been cleaned thoroughiy. Be sure te do all trim and mouldings. U 
once is not encugh, then go over it until you can feel that there is no dirt 


coming out in front of the gun. 


ASSIGNMENT: 
1. Why is it necessary to use 4 dusting gun? 
2. How much pressure shouid be used with the dusting gun? 


3. Shew the instructor how you would blow the areas around 
the front fender. 


4. There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words ina 
sentence. 
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Masking Lesson 7 
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OBJECTIVE: To learn the methods of masking. 
INFORMATION: 


Inciuded in the program of cleanliness is the covering of the parts of the 
car that are not to be refinished. This is called MASKING. It is done with 
masking tape and paper. The masking tape is available in sizes from gu to 
2" wide. it is a waterproof paper with 2 gum adhesive on one side. 


Masking paper is available in 3", 6", 12", 24" and 36" widths. Pictured 
is a typical type of masking machine in common use {Pig. V~-10}. If mask- 
ing paper is not available, then ordinary newspaper wil! do. 


Before starting to mask a job, see how much area needs to be covered. 
. This will tell you what size tape and paper to use. 


Follow the pictures of various parts being masked end natice the size of 
‘ the tape and paper, as well as the method used. 


eg MASKING MACHINE 
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When masking, NEVER STRETCH the tape. Lay it on as it comes off 
the roll. Hold the roli of tape in one hand and guide the strip of tape with 


the other hand. Always mask the edges first and fill in the Spaces in the 
center last. 


When masking windows or areas where there are many curves, always 
use $="! masking tape on the edge first. This is easier to maneuver. Then 
proceed to use the tape and paper. Going around curves, the tape or paper 
Should always be held loosely, pressing it down with one hand and steering : 
it with the other hand. Always tape down all edges of the paper, as this 
will prevent paint from being blown under the paper. 


FIG V-13 FIG. V-14 ” 
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FIG. V-15 FIG. V-16 
TYPES OF MASKING TOBS 
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- When there is a continuous curve to be taped, it is helpful to pleat the 
we A paper every 4" to 6". This will help the tape and paper to fit the curve 
tightly (Fig. V-17). Note how door jams are masked (Fig. V-18). 
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FIG. V-18 ‘ 
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Mlasking in preparation for a rwo-tone job can be very easily done 
with the use of a large piece of clean soft cloth. The cloth is draped 
over the general area and the edges folded under near the edge (Fig. V-19). 
a The edge is then masked with tape and paper over the cloth (Fig. V-20}. 
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The importani *hing to remember is that it is always easier and better 
a | ; to mask properly, than to remove the paint after the job is finished. ‘4 
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1, What :.s roasking? Why is it done? 

2. What materials are used in masking? 

3. Where should you always begin to mask a part? 

4. As you are masking, how should you hold the tape? 
5. What is the best method of masking long curves? 

6. How can two-tone jobs be masked quickly and easily? 


7. Demonstrate to the instructor how you mask the following 
parts: 


mouldings 

handles 

windows 

windshields 

bumper 

grille 

tires 

two-tone (top covered) 
two-tone (bottom covered) 


8. There are some underlined words in the lesson. Find them 


and give their meanings. Use each of these words ina 
sentence. 
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UNIT V - REFINISHING 


Metal Conditioning Lesson 8 


OBJECTIVE: To learn the proper method of metal conditioning. 


INFORMATION: 


Earlier we spoke about metal conditioning. Now we will go into a little 
more detail and actually prepare a job. Let us assume we are going to re- 
paint a fender or a quarter panel. The repairs are finished, the job has 
been washed to remove wax and grease and has been Sanded and masked off. 
Now take some form uf metal-etch (metal prep or something similar) and 
mix it following the directions on the label. Generally this material comes 
full strength and must be reduced with water before using. 

With the reduced Solution, soak a piece of cloth and rub the metal vigorous- 
ly. Do not allow it to dry, but wipe it off immediately with a clean dry cloth 
(Fig. V-21). If you are working with a metal other than steel, follow the same 
procedure, but be sure to refer to the materials catalogue, which tells you 
what kind of cleaner to use. Each type of metal has its own cleaner. 

If you are preparing the car“for complete refinishing, always start at the 
top and work down. First, complete the turret top on both sides, then do 
one half of the hood, cowl, front fender, doors on one side, rear quarter 
panel, trunk and trunk panels, the opposite quarter panel, doors, front fender 
and the remaining half of the hood. 


FIG. V-21 
-87- 


1 &9 


Aa og wnat 


se He apy atl get, 


ean 


Ph Ames Oey 
rcp ate rn grat 


Fahne tah shape 


ree 


iias. bisecting. 2 


REMEMBER, always wipe the metal etch off while it is still wet; it 
will be much easier to remove then, than after it has dried. You wili 
have to use your own judgment as to how much you can do at one time. 

It is not necessary to wash the painted part of the surface, only the bare 
metal must be etched. 


ASSIGNMENT: 
1, Why is it important to condition the metal before applying 
the paint? 
2. Do you use the same kind of cleaner on all kinds of metal? 


3. When should you wipe off the metal etch? Why? 


4. If you are cleaning the whole car, in what order should you 
proceed? 


5. There are some underlined words in the lesson. Find them 


and give their meanings. Use each of these words ina 
sentence. 


-88- 


a 
: he Peer : Fi guarentee ined a a, Se oo a 
tet et ee wee ee Le ae eee ee re ‘i Bees 


UNIT V - REFINISHING 


Cleaning with Solvents Lesson 9 


OBJECTIVE: To learn the proper procedure for doing the final washing 
before refinishing. 


INFORMATION: 


Again we are dealing primarily with clearliness. This cleaning operation 
is the final one and it is important that no spot be overlooked. The materials 
needed are: can of cleaning solvent (you will have to learn the trade names 
as each company makes its own), and two pieces of lint free cloth about 
eighteen inches square. 


Soak one of the cloths well with the solvent and work from the top of the 
section to the bottom. Before the solvent has had time to dry, wipe it off 
with the second cloth. This operation must be done quickly, because selveviis 
generally evaporate very fast. Remember, wipe it off while the surface is 
still wet. As in the dusting operation, always follow a pattern so that you 
will not miss a section. If the whole car is to be cleaned, start with the 
turret top and do one side, follow around the quarter panel, trunk, the other 
side, ane finish with the front end. You will have to use your own judgment 
as to how big a section to wash at one time. Generally the top can be done 
in four sections, the hood in two, fenders and quarter panel in two or three 
depending on their size and the trunk in about two. If you notice that the 
solvent is drying before you have time to wipe it off, then you are trying to 
do too much at one time, So you must try a smaller section. 


Study the diagram (Fig. V-22) which shows you the order to follow in 
washing the entire car. 


(ey ; : ) 


-89- 


. V-22 


- ae 


' 
_t 
Zit 
a 
te 
et 
ae ‘ 
= an 
<.-- S 
4 
$ 
Hy 


ee ee 


| 

| 

i- 
J t 
: ‘ 
tf 
. Pat 
£: Bs ‘ 
€° e 
e . 
} 
ne t 
a: 
» i 
i te 
| @ 
E £ 
: a 
i tt 
' 4 . 
é ¢ 
uy 
2 
34 
t a 
:. of 
. - ; 4 
ae : 
: og 
ej 


« 
Von 


H : 
Maas dakid wth es id 


} 


oo 
See ee ae 


ave 


a uns lca Ga ci WaT AUIS Wa acc ae SaaS Aca ate 
t es ae eee pie 7 Ff . gee H 
ro. 


b aeerttaeaennieeet el 
y MPR ENTS * 
Ha ecto meets ama ee ile ' 
wed ; Sai Mates tee Ty ode 
ep ti xi Wits pi te ame Bes as Oe 
ig hel L : 
ry > ae . vz wpe I es 


hasten, 
t 


Pres 


& ne Ww : 
: - 2 2 
Letra e wt ten” ee a te ener a se Siereen cue cea cate ee a ee a hy oe ee 


ASSIGNMENT: 


1. 


What are the brand names of solvents used in your shop? 


Do you have to follow a pattern when you clean the car? 
Why? 


What must you do if the solvent begins to dry before you 
can wipe it off? 


There are some underlined words in the lesson. Find 
them and give their meanings. Use each of these words 
in a sentence. 
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UNIT V - REFINISHING 


Equipment - Compressor Lesson 10 


OBJECTIVES: To understand the importance of a compressor. 
To learn to take care of a compressor. 


INFORMATION: 


What is an air compressor and wy do we need it? This machine takes 
air out of the room and forces it into a tank under p~essure. Once we have 
air in the tank we can use it for many things, dusting under pressure, 
spraying paint, or operating power equipment. 


A good compressor must not have any leaks and it should be large enough 
to provide all the air that is needed in the shop. Study the different parts 
which are shown in the photograph (Fig. V-23). 


FIG. V-23 


a. the moter which drives the machine. 

b. the compressor unit, which pumps air into the tank. 

c. the air intake where the machine draws air from the room. 

d. the pressure gauge which tells how much air pressure is in the tank. 
e. the drain cock which allows water to be drained. 


f. the shut off valve which stops air from leaving the tank. 
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Generally the compressor unit has an oil gauge which should be checked 
regularly. This tells us whether or not there is oilin the pump. Some 
machines have motors that are packed in grease; others have fittings which 
need regular greasing. The air intake has a screen which needs cleaning 


regularly, and finally the water in the tank must be drained, usually each 
morning before the machine is started. 


ASSIGNMENT: 
1. What does an air compressor do? 
2. What can you do with compressed air? 


. 3. List some of the points on the compressor which require 
care and tell what you must do. 


Z 
i & 
E re 4. There are some underlined words in the lesson. Find 


them and give their meanings. Use each of these words 
ina sentence. 
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UNIT V - REFINISHING 


Equipment - Air Transformer Lesson 11 


OBJECTIVES: To learn why the transformer is used. 
To learn to maintain the transformer. 


INFORMATION: 


The air that is stored in the tank of the 
air compressor is piped into the air trans- 
former (Fig. V-24). Some people refer to 

fe this as the air regulator or separator. 
ieee This piece serves two purposes; first it 
‘- ' separates moisture and oil from the air; 
if : and second, it regulates the amount of air 
a pressure that goes into the spray gun. 


Most transformers have two sets of 
aut gauges and outlets. One set is called the 
regulated line while the other is the main 
$ line. The regulated line is used for all 
spraying operations, and the main line is 
Ey used for operating air equipment. The 
part of the transformer that separates the 
moisture and oil from the air is connected 
moe only with the regulated line, so for this 
reason these are the only outlets which 
should be used for spraying. 
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In order to do good painting, itis 
necessary to use different pressures for 
different types of materials. This can be 
done on the regulated line only. We have 
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5 already learned that the major enemies of FIG. V-24 
+ a good paint job are oil and grease. The 
4 next major problem is moisture or water. 
a ; Water is formed when air is taken from the room and compressed into a 


tank. This water can be carried from the tank to the spray gun by the hose, 
and later cause the paint to peel. These destructive substances are 
eliminated by the use of the transformer. 
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Periodically the transformer must be cleaned. This can be done by 
taking it apart, cleaning it, ard replacing the element. Some are merely 
cleaned by draining at the bottom of the transformer (Fig. V-25). The 
best time to drain the transformer is in the morning before the air com- 
pressor is turned on. Generally this is done at the same time that the 
compressor is drained. When hooking up for spraying, REMEMBER, 
always use the regulated line. 


AIR TRANSFORMER 


FIG. V-25 
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ASSIGNMENT: 


l. Where is the air transformer located? 


2. What does the transformer do? 


3. What are two other names commonly used for the transformer? 


4. When should the transformer be drained? Why? 


5. Which line should be used for spraying ? 


6. What is the other line for? 


7. There are seme underlined words in the lesson. Find them 
; and give their meanings. Use each of these words ina 
sentence. 
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UNIT V - REFINISHING 


Equipment - Air Hose and Spray Gun Lesson :2 


oe OBJECTIVES: To learn the use of the hose and gun assembly. 
To learn the par:s of the spray gun (general). 
To learn the care necessary with a spray gun. 


INFORMATION: 


- After the air has been compressed, stored, cleaned and regulated, it 
Pa must be combined with paint to give us the desired finish. This is done by 
ee vSing the air hose and the spray gun {Fig. V-26). 
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SPRAY GUN PAINT CUP AIR HOSE 


FIG. V-26 


Eo] First of all, the hose that is used for spraying must never be used for 
= any other purpose. Pneumatic machines use oil for lubrication. This oil 
a gets into the hose. It can get into the spray gun and mix with the paint and 
j cause many headaches. For the best results the hose size should be at least 
q 7 5" inside diameter. 


| 16 
7 q The guns that are used in most body shops are the syphon or suction feed 
= guns. There is another type used in fact-ries called the pressure feed. 
a. (Fig. V-27) 
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The spray gun is a precision tool and must be treated carefully because 
a good Spray job depends upon a goode gun. The most important care which 
must be given the gun is proper cleaning. 


As soon as you are finished painting, remove the paint that is left and 
pour about a half pint of gun cleaner into the cup. Move the gun ina 
swirling motion so that the cleaner will remove the paint from the walls 
of the cup, then spray some of the cleaner through the gun by pulling the 
trigger. Wipe off the outside of the gun and cup, then remove the cup and 
clean the inside by wiping. Next pour a little more cleaner into the cup 
and spray again. This time leave a little in the cup. Remove the air cap 
and, holding it up to an air outlet, blow it out thoroughly and replace it on 
the gun. NEVER dip the gun into the cleaner, because of the ieather washers 
which will then dry out and leak. Occasionally a few drops of oil should be 
placed on the leather washers in order to keep them soft. Use light oil and 
follow the diagram for lubrication points (Fig. V-28). 


LUBRICATION POINTS OF A SPRAY GUN 


FIG. V-28 
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ASSIGNMENT: 


1. What type of gun is used in most body shops? 


2. What type of gum is used in factories? 


3. When should 2 gum be cleaned? 


4. Is it a gocd idea te dip the gun into cleaner? Why? 


5. Should a spray gun be coiled? Where? 


6. There are some underlined words ir the lesson. Find them 
and give their meanings. Use each of these words ina 
senter *e. 
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UNIT V - REFINISHING 


Equipment - Respirators _..d Spray Booths Lesson 13 


OBJECTIVES: To learn the reasons ivr using a spray booth and respirator. 
To learn how to use and care for this equipment. 


INFORMATION: 


The respirator is a safety de-ice that was developed to protect the painter 
from inhaling fumes while working. The mask, as it is called, must be worn 
whenever spraying is being done. There are many different types used. 
Some are pictured here (Fig. V-29). 


TYPES OF RESPIRATORS 


FIG. V-29 


Respirators should be kept in a clean place when not in use and should be 
; cleaned righ: after using, by wiping with a clean cloth. The replaceable 
filters should be changed whenever necessary to make them most effective. 
The respirator is a very personal tool and each person should have his own. 
If properly used it should have a long life. 
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FLOOR TYPE BOOTH 


TYPE V-30 


4 The spray booth is an ideal place of equipment for use by the painter 

an (Fig. V-30). By placing a job in a booth, much dust and dirt can be prevented 
aa ; from settling on the freshly painted job. The booth also keeps the paint fumes 
Fy from annoying other workers. There are many different types of bocths, but 
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all must have a good exhaust system, lighting, and a system for purifying the 
air that enters the booth (this applies to the closed booth). The most im- 
portant care that is required is cleanliness. When necessary the booth should 
be washed down from top to bottom, so that there will be no accumulation of 
dust and dirt inside it. The air filters which purify the air that comes into the 
booth must be cleaned or replaced regularly. if the air filters become too 
dirty, dust and dirt particles will be drawn into the booth by the fan. This 

can ruin the paint job. The important thing to remember is to keep it clean. 


The inside of the spray booth should be painted a light color so that the light 
is reflected onto the job. 
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ASSIGNMENT: 


1, Whatis a respirator? What does it do? 
2. Should a respirator be shared with others? Why? 


3. Give two reasons for using a spray booth. 
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4. What is the most important thing to do with a spray booth in 
order to have good results? 


5. How often should air filters be changed? 


6. There are some underlined words inthe lesson. Find them 
Pd and give their meanings. Use each of these words ina 
i sentence. 
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UNIT V - REFINISHING 


Spraying Lesson 14 


OBJECTIVE: To learn the proper procedure in Spraying various shapes. 


INFORMATION: 


When spraying, whether it be a car, filing cabinet, box or a cylinder, 
the same basic principles apply. First, mix the paint thoroughly, follow- 
ing the directions on the can, and fill the paint cup. Set the air pressure 
as recommended on the paint can. There are certain ways to Spray cifferent 
shapes to avoid runs, sags, and dry spots. If the gun is moved too slowly, 
then runs and sags will appear. If the gun is moved too fast, then dry spots 
will result (Fig. V-31). 


RUNS OR SAGS DRY SPRAY 


FiG. V-31 
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The spray gun must always be held level, about 6-8 inches away from 
the job, and must be moved at a moderate rate of speed. The spray gun 
must be set to the job that you are doing (Fig. V-32). 
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DISTANCE FROM JOB SPRAY PATTERN 
FIG. V-32 


If your project is a flat, wide surface, then you must use the fan spray. 
This can be done by opening the air regulating knob (A) wide (Fig. V-33). 
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FIG. V-33 
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If your project is 2 long, narrow shaped object, then you should you use 
the round spray. This can be done by closing the air regulating knob (A). 
By doing this you will cover all that is necessary and yet save paint and re- 
duce overspray. By adjusting the air regulating knob you can obtain the 
proper spray pattern for the job. 


The paint that leaves the gun is regulated by the fluid control knob (B}, 
(Fig. V-33). By turning the knob clockwise you can reduce the amount of 
paint that comes out of the gun. This is generally done when using the round 
spray. Turning the knob counter-clockwise will cause more paint to leave 
the gun. This is generally used when the fan pattern is desired. Study the 
diagrams carefully with regard to different shapes and methods of procedure 
(Fig. V-34). 


Another small but important detail in spraying is the TRIGGERING of 
the gun. This means that every time the gun reaches the end of a panel or 
section, the trigger must be released. When starting on the next stroke, 
pull the trigger to start spraying again. This is very important to stop runs 
at the end of a section and also save a great deal of paint. Get into the 
triggering habic early and your paint jobs will turn o..: much better. 


ASSIGNMENT: 
1. What are the two adjustments which control your spraying? 


2. How far should the gun be held from the job? 
3. When should you use the fan spray pattern? 

4. When should you use the round spray; pattern? 
5. What does it mean to trigger the gun? 


6. There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words ina 
sentence. 
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Lacquer Spraying (Primer) Lesson 15 
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OBJECTIVES: To learn the proper procedure in spraying lacquer primers. 
To review the steps of preparation. 


INFORMATION: 


You have covered the lesson on how the spray gun works and what you must 
do to produce satisfactory resuits. This lesson deals with the specific job of 
applying the lacquer primer in preparation for the color coats. Be sure that 
you are familiar with all the material in Lessons #1, 5, 6, 7, 8 and 9. 


MATERIALS AND EQUIPMENT: 


a All the necessary materials and equipment are the same as those for 
he Lessons #1, 5, 6, 7, 8 and 9. 


Briefly, let us review the steps of preparation. First, begin by de-waxing 
the area to be painted by using a solvent which is meant for this purpose. Wash 
and wipe off with a clean cloth, making sure that more surface is cleaned than 
the part to be painted. Always clean well into the surrounding areas. Sandpaper 
the job well, making sure that broken paint areas are feather-edged. Clean the 
entire area by blowing with the dusting gun and wiping with a clean cloth. 
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The masking operation is next. All areas that are next to the painted panel, 
whether they be chrome, glass or other painted panels should be covered. 
(When spraying lacquer, it is not necessary to cover the whole car.) Wash the 
bare metal with a metal conditioner (e.g. , metal prep) and allow it to dry. 
Blow out all the corners with the dusting gun and again wash the whole area to 
be painted with a cleaning solvent (e.g., prep-sol, or klix), and dry off with 
a clean cloth. The surface is now ready to be sprayed with primer surfacer. 


The next step is the preparation of the paint for spraying. Probably the 
best rule to remember is to read the directions on the can and mix the paint 
and thinner according to the factory recommendations. With the paint properly 
mixed, pour it into the cup through a strainer. ALWAYS USE A STRAINER. 

It is inexpensive and will stop dirt or lumps of pigment from being sprayed on 
your job. Lock the gun body on the cup and you are ready to begin. Connect 
the air hose on the gun and to the regulated line on the air transformer, ad- 
justing the pressure for 45 lbs. If you have properly mixed the paint and the 
temperature is normal in the room (approximately 70°), this is the proper 
pressure to use with lacquers. 
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Follow the instructions given in Lesson 14 on the proper adjustment of 
the gun. Spray the first coat light and allow it todry. The drying time 
will depend on the temperature and humidity in the room. When the first 
coat is dry to the touch, apply a second coat. This time spray it medium 
and allow it to dry. When the second coat is dry to the touch, appiy the 
third coat (medium) and allow to dry. 


Finally, clean the gun as instructed in Lesson #12. 
ASSIGNMENT: 

1. List the steps in the preparation of the surface. 

2. How can you find out about paint reduction? 

3. What pressure is generally used for lacquers? 

4. What should you do when pouring paint into the cup? 


5. when you have finished spraying, show the instructor 
what you should do. 


6. There are some underlined words in the lesson. Find 
them and give their meanings. Use each of these words 
in a sentence. 
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KNIFE APPLICATION OF PUTTY 


UNIT V - REFINISHING 


Application of Glazing Putty Lesson 16 


OBJECTIVES: To learn the reason for applying putty. 
To learn the proper method of application. 


INFORMATION: 


After the surface has been coated with primer-surfacer and allowed to 
dry, it is necessary to look it over carefully. You must look for deep 
scratches or imverfections in the surface. If such spots show, then we 
must use a glazing putty to fill them in. Actually putty is a heavy surfacer 
and is used in place of spraying many roats on the job. Also the putty can 
be applied to a small spot to eliminate the need for spraying a laiye area. 


MATERIALS AND EQUIPMENT: aio 


Can of putty, flexible steel putty knife (approximately 4'' wide), or 
a rubber squeegee. 


The putty can be applied with a steel knife or a rubber squeegee. If the 
surface is flat, the steel knife is probably better. However, if the surface 
is curved, a squeegee should be used. 


Never apply too much putty at one time. It is better to apply two light 
coats than one heavy one. It should be remembered that only enough putty 
should be used to fill the imperfections. If too much is applied, the excess 
must be removed in order to make it smooth, so remember, apply only as 
much as is necessary. If you use a steel knife, hold it as shown in the 
diagram (Fig. V-35). 


SQUEEGEE APPLICATION OF PUTTY 


FIG. V-35 
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First, lay the putty on heavy in one spot with a corner of the knife, then 
use a wiping motion with the knife to sgread and to remove the excess. Do 
not go over the material more than two or three times, as this material 
dries fast and it will get rougher each time you go over it. If the surface 


is curved and you uSe a Squeegee, use the same procedure as with the knife 
(Fig. V-35). 


Immediately after you are finished, wash the knife or the squeegee with 
thinner so that the putty will not dry on it. 


ASSIGNMENT: 


1. What is putty? 


2. Why is it used? 


3. Name two tools for applying putty. 


4. How should putty be applied for best results? 


5. There are some underlined words in the lesson. Find 
them and give their meanings. Use each of these words 
in a sentence. 
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UNIT V - REFINISHING 


Lacquer Spraying (Colors) Lesson 17 
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OBJECTIVES: To learn how to prepare the surface for color spraying. 
To learn the proper procedure in spraying lacquer colors. 


INFORMATION: 


Before the color operation can begin, we must be sure that the primer 
surfacer is thoroughly dry. The tools and equipment needed are: pail of 
ie clean water, sponge, squeegee, sandpaper grit #320, cut and folded as 
4 i previously shown, and a tack rag. 


ae Sand the entire surface to be painted using 
4 . . i parallel strokes in one direction (Fig. V-36). 
3 ALLOW THE SANDPAPER TO DO THE WORK. 
Es - Do not apply too much pressure on the sand- 
paper and constantly use the water and sponge 


pulling the squeegee over the sanded part and look at it very carefully. 

a: If no scratches appear, then move on to the next spot. If you see scratches, 
i then you must sand a few more strokes and check again, doing this until the 
= whole area is smooth. 


br 4 to flush away the paint particles that have been 
§ sanded off. Do not attempt to sand all the Sand with parallel 
‘a i primer off. The idea is to leave the primer strokes. 
= on, so that the scratches are filled in. FIG. V-36 
After sanding about four to six strokes on one spot, check the area by 
t 
H 


Fg When you are satisfied that the sanding is finished, wash the arca with the 
rg sponge and dry it off. Using the dusting gun, blow out all the joints, 
7 7 especially around mouldings, for this is where water is trapped. Now 
check the masking to see that it is still in good condition and re-tape where 
necessary. The surface is now ready to receive the color coats. 


Open the can of paint and stir it vigorously until there are no solids 
remaining on the bottom of the can. Reduce the paint according to the 
instructions on the can and strain the reduced paint into the spray cup, 
then lock the cup into place. Hook up the air hose to the gun and the regu- 
lated line and set the pressure for 45 lbs. The gun is now ready for use. 
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Just tefore spraying. take the tack rag and unfold it. Then make a ionse 
= pall and holding it in your hand, wipe off the whole area to be painted. Do 


not miss any spots as this will show later. The tack rag will pick up ali 
dust and lint leaving the surface perfectly clean. After usirg the tack rag, 
do not touch the part thet is to he painted. 


Use the same procedure 2s in applying £-1me2rs and first apply a light 
coat. Be sure that you do met spray dry 42s this will leave a rough finished 
job. After the first coat has set tar a few minutes, begin to apply the second 
coat (medium) and allow time te set. Atter 4 few minutes, apply the third 
coat (medium). Finally, mix about ten parts thinner and one part paint and 
again coat the entire area with a full wet coat. This will bring a gloss to 
the area, but be careiul mot to make runs by applying too much. It will take 
a little practice ic get the feel of the paint and to know how muck to apply. 


ASSIGNMENT: 
1. What grit sandpaper is genereliy used before applying the colar? 
2. Why is water used with sandpaper? 
3. How is the squeegee used when sending 2 job? 
4. Why is it important to use 2 tack reg? 


>. How much pressure do you use when spraying lacquer colors? 


6. Why do you thin out the lest coat? 


ibe 7. There are some underlined words in the lesson. Find them 


and give their meanings. Use each of these words ina 
sentence. 
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UNIT V - REFINISHING 


Spraying - Enamel Colors on Panels Lesson 18 
OBJECTIVE: To learn the proper procedure in spraying enamels. 
INFORMATION: 


In order to spray enamels, the same basic preparation holds true as in 
lacquer spraying. The equipment will be the same as for lacquer work. 
The surface must be clean, well sanded and masked properly. With regard 
to masking, however, there 1s a difft:rcnt pattern which must be followed. 
The reason for this is that lacquers dry in the air before they land on 
another surface. Thus they do not stick. However, enamels are slow driers 
and the paint particles in the air are wet, and as they settle on another sur- 
face, they stick and dry. This presents a major problem of removal. The 
best policy to follc.. when spraying enarnel is to use a large cloth to cover 
an area, so that the whole car can be covered, leaving only the area to be 
refinished exposed. Most important, put the cloth on first and use the mask- 
ing paper on the edge and over the cloth. Cloths must be kept in a clean 
place when not in use. 


With respect to paint preparation, ve sure to follow the instructions on 
the can. Generally the reduction is one part of reducer to three or four parts 
of paint. Some of the more modern enamels are reduced 50%. Therefore, it 
is important to read the directions on the paint can. The air pressure is im- 
portant again; usually the pressure that is recommended is from 45 to 55 lbs. 
Some enamels are heavier than others and thus need more pressure. It must 
be remembered, however, that the higher the pressure, the more overspray 
and the greater the loss of paint. Use only as much pressure as is necessary. 


Again, the use of the tack rag is emphasized to eliminate the dust aiid 
dirt problem. Always unfold the tack rag and hold it loosely. Wipe ina 
pattern so that no area is missed. 


The application of most enamels require one medium coat and a sufficient 
amount of time to become tacky. You can tell by touching the paint in a place 
where it will not show. When the paint does not stick to the finger, it is ready 
for re-coating. Some of the new enamels require a medium wet coat, which 
is followed immediately with another medium wet coat. 


Always clean the equipment, such as the spray gun and cup, immediately 


after the spray operation is completed. Do not allow time for it to dry on the 
gun as this makes it more difficult to clean off. 
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ASSIGNMENT: 


1. What is the difference when masking for enamels and lacquers? 
Why is there a differenc2? 


2. Are all enamels reduced in the same way? 


3. What is tae best way to cover a large area on the car? 


4. itcw muh air pressure is generally used on enamels? 


5. How many coats of enamel do you generally apply? 


6. There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words ina 
sentence. 
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UNIT VC - REFINISHING 


ae | Brush Painting Lesson 19 


OBJECTIVE: To learn the proper procedure in brush painting. 


INFORMATION: 


When automobiles were first built, they were made of wood. After the 
car was built, it was taken to the paint shop to be painted. In the early days, 
there were no spray guns and all the painting was done by hand brush. In 
fact, there was very little color used. Most of the car was shellacked and 
varnished. As paints were deve:oped and improved, the makers began to 
apply color to cars, but still by using the hand brush method. There were 
very few chrome parts on the car so most o”% the trim was done by striping 
with a bright color. This, too, was done by hand. 


Today, the brush is used sparingly because of the time involved. How- 
ever, some paint shops use the brush for door jambs, cowl sections under 
the hood, or underneath the trunk section. The small camel hair striping 


brush is used for touching up some small nicks which do not require spray 
* painting. 


When used for brushing, the paint must have the proper viscosity. 
It should be heavier than when being sprayed, but not as heavy as when it 
comes in the can from the factory. Use your own judgment on the reduction, 
but gene~zally the amount of thinner used is only half of what is required in 
the spray operation. Dip the brush into the paint so that half the brusk is 
covered with paint. Then wive off one side on the inside edge of the can. 
Place the side of the brush with more paint on it, against the surface and 
without pushing too hard, pull the brush slowly along the surface and then 
work it back and forth about three or four times. The brush should be held 
at a 45° angle to the surface being painted (Fig. V-37). When the 
paint has been worked out of the brush, dip it into the paint as before and 
proceed until the entire surface is finished. 


Always be careful not to put paint on any chrome part or upholstery. 
A little practice and you will be able to work to the edge without any trouble. 
At first, however, take your time and stay away from the edge. Gradually 
work over to it, until you feel confident that you will not smear the other 
parts. As in spraying, when you are finished with your job, always clean 
the brush immediately with thinner or reducer. 
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PAINTING WITH A BRUSH 


FIG. V-37 


nen doing touch-up work, use a came} hair striping brush and work 
with the tip of the brush, applying only enough paint to cover the spot. 
Do not use a brush motion on small chips. Just dab it lightly with the 
tip and if too much paint is applied, wipe it off and do it again (Fig. V-38). 


TOUCHING UP CHIPS 


FIG. V-38 
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ASSIGNMENT: 


1. How were cars painted before the spray gun was invented? 


2. Where is the brush used today? 


3. At what angle should the paint brush be held when painting? 


4. What kind of brush do you use for touch-up work? 


5. What part of the brush is used for touch-up work? 


6. There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words ina 
sentence. 
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UNIT V - REFINISHING 


ACHIEVEMENT TEST 


i. . Narne the fast drying paint. slow drying paint. 

ra Name three materials that are put under the color coat. 
3; Name three solvents used in automobile refinishing. 

4. Give two reasons for sandpapering. 

5, Demonstrate to the instructor the following operations: 


Cutting and folding a sheet of sandpaper 
Feather-edging 

Using a dusting gun 

Masking a front fender 

Masking a door window 

Masking a chrome trim 

Metal conditioning 


6. Name the three most important parts of the spray outfit. 
ie Give some reasons for using a spray booth and respirator. 
8. Demonstrate to the instructor the following operations: 


Spray a square box or cabinet 

Spray a cylindrical object 

Spray primer on a fender 

Apply glazing putty on a small area 
Wet-sandpaper a primed area 

Spray a smail area using laqquer color 
Spray a small areca using enamel color 


9. Give ten new words that you have learned in this unit. 
Use each in a sentence. 
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UNIT VI - CARE OF THE FINISH 


Polishing Lesson 1 


OBJECTIVES: To learn the reasons for polishing. 
To learn the proper method to use in polishing. 


INFORMATION: 


The automobile and paint manufacturers realize the amount of time and 
money that is spent on the preservation of the finish and are constantly trying 
to perfect finishes which will eliminate the need for polishing. 


The enamels used today on mos¢e cars require little or no polishing. 
However, as the car is exposed to weather and road conditions, a haze forms 
over the surface which must be removed periodically. This can best be done 
by using a non-abrasive polish (e.g., liquid). Abrasive polishes will tend to 
dull the finish of enamels and should not be used. 


The lacquers that are used today on most General Motors cars require 
some polishing in order to brighten the finish. As lacquer is exposed to the 
weather, the surface tends to become chalky. This condition must be re- 
moved with abrasive polish {e.g., rubbing compound). 


The latest type of paint, the acrylic lacquers, supposedly need very little 
polishing. However, here again as the finish is exposed, it will tend to dull, 
A cleaning with a good grade of polish will restore its original appearance. 


The materials and equipment needed for this operation are: an abundant 
supply of soft, clean rags; a good grade of polish or compound, and an 
electric buffer. 


When using compound always wor from the top down. Do only a small 
section at one time so that the polish will not dry too soon (approximately 
two to three feet square). Apply polish to the cloth and rub it on the surface 
in one direction only. At all times be sure that the cloth does not become 
wrinkled. If you have wrinkles on the cloth, as you rub, marks will appear 
in the finish. Rub evenly all over, but stay away from the edges and corners 
as avery small amount of rubbing at these points will take the paint off and 
then the primer will show through. You must continue to rub and burnish 
until most of the polish has been worked off, then you will see a shine build- 
ing up on the paint. Next, turn your cloth over or take a clean piece and 
wipe it clean, always rubbing in one direction. Proceed in this manner until 
the entire surface has been completed. 
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To complete the job, use the buffer with a lamb‘s wool bonnet and 
shine the whole car working from top to bottom following the directions 
given next. (Fig. V-39) 


When uSing liquid polish it is much faster to use an electric buffer. 


ELECTRIC BUFFER 


FIG. V-39 


First, fill the machine with a machine polish and plug itin. (Machine 
Switch must always be off.} Make sure that there is no water on the floor 
when using an electric tool. ff you stand in water you can get a severe 
shock. Always hold the buffer securely with two hands and keep your 
attention on the job. Apply the polish and spread it over the section. 

Keep the bonnet flat until all the polish bas been rubbed off. Then tilt the 
buffer slightly so that the clean part of the bonnet will shine the paint. As 
you use the buffer, remember to stay away from corners as at these points 
the buffer can very quickly remove the paint. Follow the same pattern as 
with hand rubbing, working from the top down and doing a small section at 
atime. When the whole car is finished, wipe it off with a clean soft cloth. 
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ASSIGNMENT: 


1. What is the difference between a rubbing compound and a 
liquid polish? 


2. Which polish do you use for enamels? 

3. Which polish do you use fcr lacquers? 

4. Why should you stay away from corners and edges? 
5. When polishing, where should you start? 

6. What must you be careful of when using the buffer? 


7. There are some underlined words in the lesson. Find 


them and give their meanings. Use each of these words 
in a sentence. 


-119- 


ARES: 


| 


me 


: 
i 


pi 


i 
} 


inte 


i 
W 


q 


cH 


UNIT VI - CARE OF THE FINISH 


Waxing Lesson 2 


OBJECTIVES: To learn the reason for waxing. 
To learn the proper procedure when waxing. 


INFORMATION: 


After a car has been thoroughly cleaned and polished, it is best to preserve 
the finish by applying a coat of wax. If you were to look at the finish under a 
microscope, you would see that some paint surfaces are porous. In order to 
seal this type of surface and protect it from the elements, wax should be used. 


There are many types of auto wax on the market. Some are liquids, some 
are in a paste form, some are sprayed on while others are applied with a piece 
of cheesecloth. Whichever type is to be used, be sure to follow the directions 
on the can. You will need a good grade of wax and a good supply of cheesecloth 
or other soft rags. 


Perhaps it might be mentioned here that the car should be examined care- 
fully and all nicks and chips in the paint should be touched up with a camel hair 
brush before the waxing is started. Follow the same procedure as in polishing 
and work from the top down and do a small section at one time (approximately 
two to three feet square). If a paste wax is used, first apply the wax ina 
circular motion (approximate’y 6" circles) and cover the section you are working 
on. Then without waiting, wipe it off with a clean soft rag. After you have most 
of the wax off, take another piece of soft rag and finish wiping and shining. 
Proceed in this manner until the whole car has been waxed. Be sure not to miss 
any spots. As you wax, coat the chrome mouldings, too. Finally, clean the 
windows with clean water and rags, being careful not to smear the waxed 
surface. 


ASSIGNMENT: 


1. What does wax do to the finish? 

2. When should the chips ana nicks be touched up? 
3. Where should you start to wax a car? 

4. When should you clean the windows? 


5. There are some underlined words inthe lesson. Find them 
and give their meanings. Use each of these words in a sentence. 
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UNIT VI - CARE OF THE FINISH 


Interior Care Lesson 3 


OBJECTIVES: To learn what care is to be given to the interior. 
To learn the proper procedure for cleaning the interior. 


INFORMATION: 


The interior of an automobile contains many different types of basic 
materials. The floor rugs are made of rubber or wool, the seats are covered 
with fabric or plastic, the instrument panel is primarily steel with some 
plastic and leather, the trim panels on the doors are fabric, plastic, or 
leatherette, and the garnish mouldings are generally steel. 


All of these materials require different care. The painted steel can be 
cleaned and waxed. The leather should be cleaned with a mild soap and warm 
water, the fabric upholstery and rugs can be brushed or vacuumed. 


Generally we begin by brushing and vacuuming the seats and uphoistery 
thoroughly. Next we wash the leatherette with mild scap and warm water, 
clean and wax the instrument panel and garnish mouldings, and finally clean 
the glass with clean water and rags. 


For grease stains on the upholstery, probably the best cleaner is carbon- 
tetrachloride. If you use this cleaner, be sure that the doors of the car are 
open for ventilation. The fumes of carbon-tetrachloride can overcome you 
if you are in a closed car. When you are working on the inside of the car, 
always be sure that your clothes and hands are clean.. It is wise always to 
use a cover over the seats so that the upholstery is not siained. 


ASSIGNMENT: 


1. Name some of the basic materials used in the interior of an 
automobile. 


z. What can you use to remove grease stains from upholstery? 
3. Why must you open doors of the car when using this cleaner? 
4. There are some underlined words in the lesson. Find them 


and give their meanings. Use each of these words in @ 
sentence. 
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Bs ¥ 1. <2 ame examples of abrasive and non-aébresive solishes. 
2. What Kixd of polish is used on lacquers? enamels? 
3. Why is wax used cn the automobi-? 
4. Demonstrate to the instructor the following operations: 
Polish a fender with 4 lacquer surface 
° Polish a ferder with an enzmel surface 


Polish a fender using 2 buffer and liquid polish 
Clean the interior of 2 car 


Remove spots from trim pazel 


5. Last five new words thet you heve learned in this unit. 
Use each of these words in 2 sentence. 
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UNIT VII - METAL REPAIR 


Basic Body Repair Tools Lesson 1 
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OBJECTIVES: To identify the basic tools used in the auto body shop. 
To learn how to care for hand tools. 


INFORMATION: 


The tools of the modern body repair shop have been developed over the 
years to meet the needs of collision work. From year to year, changes in 
the design of the auto make it necessary for new tools to be developed which 
will suit the needs of the body repairman. Actually there is no set of tools 
which can be considered essential. A great deal depends upon the mechanic 
and bow much he can do. This will determine how many tools he should 
have. You will find listed here the most common tools and the ones used 
most often. As operations become more complex, additional tools will be 
introduced (Fig. VII-1). 


1. dinging hammer 6. combination dolly 
2. pick hammer 7. heel dolly 

3. combination spoon 8. toe dolly 

4. bumping hammer 9. budy file (flat) 

5. spoon dolly 10. body file (convex) 


With respect to the care of hand tools, the most important item is the 
proper storage when they are not in use. Hand tools have a long life if they 
are used properly. Most oithetime small hand tools become lost or are 
misplaced. You will find that tools are expensive and replacement is an 
expense. The working surfaces of metal repair tools are the most important 
parts. They must be kept smccth and shinyatall times. If there are any 
marks or nicks on the face of the hamimer or dully, these will be transferred 
to the metal that is being hammered. You must constantly check the face of 
the dinging hammer and dolly blocks to see if any marks are apparent. The 
best way to remove these marks is to use a piece of 100C sandpaper. Hold- 
ing it in the palm of your hand, rub the face of the hammer against the paper 
with a circular motion. You must try to keer rust from forming on the steel 
faces of the tools as it will cause pits in the steel and leave marks on the 
surface that is being straightened. 
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FIG. VII-1! 
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= The body file is another important tool which must be handled very 

= carefully. NEVER drop the file, for if itis dropped small chips will te knocked 
= . out of the teeth and then scratches will be made on the metal as you are filing. 
= On tools that are not used frequently, a thin film of oil will protect the steel 
S from rusting. 

= : ASSIGNMENT: 

aS + 


t 1, Match the following names with the tools that are pictured: 


( ) body file (convex) ( ) spoon dolly 

( ) dinging hammer ( ) combination spoon 
( ) bumping hammer ( ) body file (flat) 

( ) combination dolly ( ) heel dolly 

( ) pick hammer ( ) toe dolly 


2. What is most important with regard to hand tools? 


3. How can nicks be removed from the face of the hammer and 
dolly? 


4. What damages the body file more than any other thing? 


= 5. How do you prevent rust from forming on tools? 


ze 6. There are some underlined words in the lesson. Find them 
= and give their meanings. Use each of these words ina 
a: sentence 
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UNIT VI - METAL REPAIR 


Operation of the Electric Sander Lesson 2 

OBJECTIVES: To learn the proper method of using the electric sander. 
To learn the safety procedures to follow when using the 
sander. 

INFORMATION: 


One of the most dangerous machines in the shop is the one that you will 
use the most often. This is the electric sander. Do not be afraid of this 
tool, but at the same time never become overconfident and careless. 
Whenever you uSe a sander you must wear safety goggles (Fig. VII-2). 

The machine must be held firmly but not so tight that you are tense. When 
using the sander never allow yourself to become distracted, for it takes 
only a fraction of a second to have an accident. Observe the illustration 
showing you how to hold the sander at all times (Fig. VI-3). 


SAFETY GOGGLES - USING THE ELECTRIC SANDER 


FIG. Vi-2 FIG. Vil-3 
You must always be conscious of the electrical wire and never allow it to 


become entangled with the disc. NEVER stand in water when using the 
sander, 2S you can receive a severe electrical shock if you do. 
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The discs that are available for the electric sander must be selected to 
suit the job that you are doing. The most common grits used are the #24, 
#36, and #50. After an average repair job you should start with a #24 or 
#36 and finish off with a #50 disc to give your job a smooth finish. If you 
are trying to remove paint from a surface, use open coat discs made for 
this purpose. Open coat discs will not clog as easily as will the metal 
cutting discs. These also come in various grits. Study the books aad 
pamphlets issued by the manufacturers and they will tell you what discs 
are sold and the way they are to be used. 


As in filing, always use a long stroke and never cross the stroke unless 
the shape of the panel makes it necessary. Look at the illustration which 
shows you the proper method of sanding. Also be very careful of any glass 
or chrome parts that may be near. If tue disc strikes any of these parts, 
they can be ruined (Fig. VII-4). 


PROPER METHOD OF SANDING 
FIG. VII-4 


When sanding, always stand behind the machine so that the sparks wili 
fly away from your bedy, Remember, the main purpose of the sanding 
operation is to remove deep scratches and slight irregularities in the metal 


so that the surface may be prepared for painting more easily and more 
quickly. 
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ASSIGNMENT: 


1. What must you always wear when using the electric sander? 


2. Why must you always be careful of the wire? 


3. Should you use the electric sander if you are standing in water? 
Why? 


4. Name some of the grits and discs used in the shop. 


5. Which way should the sparks be going if you hold the machine 
properly? 


6. Whatis the main purpose of sanding? 


7. There are some underlined words inthe lesson. Find them 
and give their meanings. Use each of these words ina 
sentence. 
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UNIT VIL - METAL REPAIR 


Fenders (Curved surfaces) Lesson 3 


OBJECTIVE: To learn the proper way to remove 2 small dent ina 
tender with a curved surface. 


INFORMATION: 


Probably the most irnportant phase in automotive collision work is the 
proper technique applied to the straightening of dents in the metal. The 
rule that should never be forgotten is that we should remove the dent with 
as little hammering as possible. The more times the surface is hammered, 
the more chance there is that stretching will take place. Before starting 
to hammer a dent, always study it and try to determine how the dent went in. 
This is very important because it should be removed in the reverse way 
from which it went in. The tools that you will need are: dinging hammer, 
the three basic dolly blocks (combination, flat, and heel), body file, 
scraper, and wire brush. 


With the help of the wire brush and scraper, clean the underside of the 
dent to be straightened. Now take the combination dolly and hold it at its 
smallest end and slowly tap out the dent with the flattest side of the dolly 
from underneath (Fig. VII-5). Do not try to knock it all out at one time, 
but tap it gently at first and if it does not move, then tap it harder until 
it comes out. Be careful not to put more dents into the metal because 
every dent will tend to stretch the metal. With the dent roughed out, take 
the dinging hammer and lightly begin to tap the high spots, while you hold 
the dolly under the low spots (Fig. VII-6). 


ROUGHING OUT THE DENT 


FIG. VIi-5 
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EQUALIZING THE DENT 


FIG. VH-6 


USING THE BODY FILE 


FiG. VH-7 


The hammer must always hit the surface squarely so that nicks are 
avoided. Doing this will equalize the surface to a minimum of high and 
low spots. Next select the dolly that best fits the surface in its original 
form and slowly begin to tap with the dinging hammer, holdiz.g the dolly 
directly under it. As has been mentioned, do not hammer too much or 
too hard because every blow of the hammer will stretch the metal more 
and more. Continue tapping directly over the dolly until the surface feels 
reasonably smooth in your hands. In checking the surface with your hands, 
always use the palm of the hand and not the finger tips. Keep checking 
frequently and tap more as it is needed. REMEMBER, the secret lies 
in how little you hammer, not how much. 


When the surface feels fairly smooth, take the flat body file and begin 
to file in long, even strokes, filing only once in each spot (Fig. VII-7). 
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When the whole dented area has had a once over, iook at it carefully. The 
places where the vaint has been taken off are the high spots and the areas 
where paint remains are the low spots. Take one of the dolly blocks and 
uSing one of the corners or points, gently tap up on the low spots. How 
hard you must strike it, depends upon the depth of the low spot. Obviously, 
if the low spot is slight, a mere tap will be enough. This can be checked 
by running the file over the adjusted spot. If the paint comes off then it is 
just right. If the paint still remains, then you must tap and file again. 

Be very careful on this operation as it is very easy to stretch the metal by 
hitting it too hard. Proceed with this process until the dented area has had 
all its paint removed. Now you have equalized the high and the low spots. 
CAUTION: Do not file repeatedly in one spot. It is possible to file a hole 
in the metal quite quickly. 


After the metal has been filed, it is ready to be sanded with the 
electric sander. First, use a #36 disc and follow the directions in the 
previous lesson. When you have done this, go over the area with a #50 
disc. Remember to hold the sander in the proper manner and always use 
safety goggles. 


ASSIGNMENT: 
1. Is it true that the more you hammer on the job the better 
it will be? Why? 
2. Before you start to straighten a dent, what should you do? 


3. Which hammer do you use to remove dents? 


4. After knocking out the dent, where do you hold the dolly in 
order to equalize the dent? 


5. After knocking out the dent, where do you strike the hammer 
in order to equalize the dent? 


6. What does the file tell you? 
7. How do you correct the high and low spots? 


8. Which disc would you use first c.. the sander? Which second, 
and why ? 


9. There are some underlined words in the lesson. Find them 


and give their meanings. Use each of these words ina 
sentence. 
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UNIT Vil - METAL REPAIR 


Fender (Flat Surface) Lesson 4 


OBJECTIVE: To learn the proper way to remove small dents in a 
fender with a flat surface. 


INFORMATION: 


After you have repaired a dent in a curved surface, you will be given 
a dent to repair ina flat surface. The same basic principles apply. 
However, with a flat surface you must be extra careful because of the 
stretching. <A flat surface will stretch much more easily than a curved 
surface, and more important, it is more noticeable. 


The same tools will be required as in the previous lesson: dinging 
hammer, three basic dolly blocks, scraper and wire brush, body file, 
and the electric sander. Start by cleaning off the underneath side of the 
surface to be straightened. Begin to bump out the area as shown in the 
diagram (Fig. VII-8). When the dent has been roughed out, proceed to 
tap down the high spots with the hammer while you hold the dolly under- 
neath the low spots (Fig. VHI-9). You must always select the dolly that 
fits the shape of the panel because as you hammer the surface, it will 
take the shape of the dolly. 


FIG. VII-8 FIG. Vi-9 


Check the surface with your hands often, and when you feel that it is 
smooth, begin to use the body file and find all the low spots. Now you 
must adjust the low spots and re-file until all of the low spots have been 
eliminated. On flat areas you may prefer to use the fender slapper. 
This can be used for raising low spots instead of tapping them up with 
a dolly or hammer. Hold the point of a dolly block under the low spot 
and tap the top with a fender slapper once or twice. 
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Upon checking with the file you will see that this raises the low spot 
(Fig. VII-10). 


RAISING A LOW SPOT WITH THE SLAPPER 


FIG. Vil-10 


Another method of raising low spots is to use the pick hammer. By 
lightly tapping the surface underneath the low spot, it can be raised easily 
(Fig. VII-11). 


RAISING A LOW SPOT WITH A PICK HAMMER 
FIG. VIi-11 
When you have finished filing, follow the directions given in the preceding 
lesson ana use the electric sander until the area is smooth. Again, be 


careful with the sander and do not bump into chrome, glass, or painted area 
which does not need painting. 
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ASSIGNMENT: 


1. Is the flat surface easter or harder tc repair than 2a curved 
surface? 
2 Name three ways of raising 2 low spot. 
3. How co yru select the proper doliy? 
4. What can hap, im if wou <tle im one spot teo much? 
5. 


Name two mew tcols introduced in this lesson. 


There 2re some underlined words in the lesson. ZX ind them 
anc give their meanings. Use each of these words ina 
sentence. 
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UNIT VII - METAL REPAIR 


Use of Hydraulic Jack Lesson 5 


OBI«£ ,£TVie: To learn why hydraulic jacks are used in repair work. 
To learn iow to operate the hydraulic jack. 
To learr. how to care for this piece of equipment. 


INFORMATION: 


As collision repair jobs become more difficult, it is necessary to use tools 
which can help the body man to do things which ordinarily would be extremely 
difficult by hand. The hvdrawic jack is this type of tool (Fig. VII- 12). 


It is an expensive tool and must receive careful use. The most important 
thing to remember abouc a hydraulic jack is not to overload it. This means 
that if a jack is a three ton type, yo :...not expect to move ten tons with it. 
There are heavier duty jacks which can do bigger and heavier jobs. Another 
important thing to rer.ember when using the jack, js to be sure that the pipes 
and attachments are screwed together all the way. If this is not done, when 
strain is applied it is possible that the threads will become stripped. Careful 
storage is another important factor. When the tool is not being used, all the 
parts should be put into the stand and put into the storeroom. Periodically 
the oil level should be checi‘ed and refilled with hydraulic jack oil if necessary. 


As you can see in the picture, there are many parts to the hydraulic jack 
assembly. “asically, however, the major parts are: the pump, ram, and 
connecting hose (Fig. VII-13). All of the other parts help to make it fit a 
special need. The pipes, nipples and couplings make the jack longer. There 
are different types of ends that van be used to make it fit against the job 
better. All the threads are right hand and the jack is assembled by screwing 
the parts together. The jack that is illustrated is a push-pull type. This 
means that it car be hooked up to push against something or pull it together. 
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HYDRAULIL puLy JACK SET 


FIG. Vil-12 


-136- 


ae ge ars 


% ee ES et Fase 


AA-441 Fender Clamp 


A-435 
Concave 90° Head 


f- ee 
Coupling u 


Speed Ratchet 


AA-439 
Toe Clamp Assem. 


4-427 
Spec. Couptings —J 


Se Wer 


3 ake a gate: ake: | a Vase . PLD re fat 23 Cel CR ee ahstt a a 
CWE ET, gk ig Rasta te ee Sate FRE OL a RRR OF ARES 


It will take practice to know exacti; what to use, where, and how, but 
the way to learn is by beginning with the most sizaple pushing operation, 
which requires little extending. When selecting the end, always sele :t 
the piece that best fits the surface you are jacking against witnout doing 
damage to it. When pumping the ram out in a pushing operation, first 
close the valve all the vey (Turn it in a locas: direction (Fig. Vi-14).) 
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HYDRAULIC, PUMP, RAM AND HOSE A SIMPLE PUSH OPERATION 
FIG. Vil-i3 FiG. Vii-14 


In order to pull the jack together again when you are finished, first turn 
the valve all the way in a counter~clockwise direction and pump until the 
cylinder has returned inside the ram. Study the picture of all the parts and 
familiarize yourself with the names of the pieces. Also study the pict ures 
which show some sample hookups which iMlustrate the ways it can be used. 
Study these carefully and when doing the next job requiring the nydraulic 
jack, refer to this nage (Fig. VIi-15). 
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SAMPLE HYDRAULIC JACK HOOKUPS 


FIG. VH-i5 
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}. Name the three most important parts of the hydraulic jack. 
2. What wre ail the pipes, nipples, and couplings for? 
3. How is the jack assembled for use? 
4. What kind of thread does the jack have? 
5. Which way do you turn the valve in order to push the cylinder 
out of the ram? 
6. Which way do you turn the valve in order to pull the cylinder 
‘ back into the ram? 
& Cs 7. There are some underlined words inthe lesson. Find them 
== and give their meanings. Use each of these words ina 
- sentence. 
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UNIT VH - METAL REPAIR 


Fenders (Flanges) Lesson 6 
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OBJECTIVE: To learn the proper way to repair damage to the flanged 


edge of a fender. 


INFORMATION: 


When a fender receives a hard blow, usually the edge buckles and is 
knocked out of shape. This rolled edge is called a flange and is designed 
to give strength to the fender. If put back into the proper position, strength 
can be regained, aS can the proper shape of the fender. 


The tools that are required are the same as listed for Lessons #1 and 
#2, plus the small hydraulic jack. 


Begin the job by scraping off the dirt and tar from the underside of the 
fender and bump out the worst of the impact point. Next place the hydraulic 
jack between the fender and a solid part of the car. By a solid part of the 
car we mean either the frame or some part of the front system or section 
of the body which is stronger than the fender. There are many parts and 
attachments to the hydraulic jack from which you must select the proper 
hook up. Refer to Lesson #5 for some sample hook ups. 


Slowly pump the cylinder out of the ram until the fender moves forward 
pulling in the side of the fender and the flanged edge (Fig. VI-16). 


DAMAGED FLANGE HYDRAULIC JACK HCOK UP FOR 
REPAIRING FLANGE DAMAGE 
FIG. VUl-16 
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; Leave the jack in position and begin to straighten the flange with the 
dinging hammer and dolly that best fits the shape of the flange. First 
rough out the area and then hammer it smooth as in previous operations 
(Fig. VU-17). 


° 3S 


STRAIGHTENING THE FLANGE WITH HAMMER AND DOLLY 


FIG. Vi-17 


After the flange has been repaired, slowly release the pressure of the 
hydraulic jack and remove it. If the flange has been properly straightened, 
it will hold in place after the jack has been removed. Now proceed to re- 
pair the rest of the damage as you have been previously taught; file and 
sand with the electric sander. 


ASSIGNMENT: 
1, What is the flange? Draw a sketch of a flange. 
Zz. Why is the flange used? 


3. Where should the jack be placed when Straightening a 
flange? Draw a sketch. 


4, When do you remo.e the hydraulic jack? 
5. There are some underlined words in the lesson. Find them 


and give their meanings. Use each of these words ina 
Sentence. 
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UNIT VIl - METAL REPAIR 


Soldering Iron Lesson 7 


OBJECTIVES: To learn the materials that are used in soldering with 
coppers. 
To learn how to solder with coppers. 


INFORMATION: 


In the autornotive trade, soldering is done with both copper and the torch. 
In order to learn the principles of soldering we will first use the copper. In 
most shops the soldering copper is commonly called the soldering iron. The 
tools that are needed are: gas furnace, soldering coppers, wire brush, 
muriatic acid, killed acid, acid brushes, and sal-ammoniac. 


When working with acid, it is most important to remember not to splash, 
as this Can cause a burn on the skin. Be especially careful of your eyes. 
Acid in the eye can cause blindness. Acid can also ruin your clothes. If 
some is spilled on a piece of cloth a hole through the fabric will result. IE, 
at any time, acid 1s spilled or splashed, use large amounts of water to wash 
the area. 


The secret of good soldering is the proper preparation of the surface. 
This operation is called "tinning." First of all thoroughly clean the area 
to be soldered. There should be no paint, dirt or scale present. If there 
is, remove it with a wire brush, or sandpaper. Next we must light the 
furnace to heat the coppers. Using a flint lighter, first open the top of the 
furnace, then as you turn the jet on, squeeze the lighter. If you use a match, 
be sure to strike the match first, and then turn on the gas jet. 


Place the coppers into the burning furnace and let them heat. The 
amount of heat can be tested by dipping the copper into a jar of killed acid 
for a second. When you remove the copper it should have a small amount 
of solder added to the tip. If it sticxs and flows, then the iron is the proper 
temperature. You will have to experiment with this until you can tell whether 
the heat is enough. 


When the iron is hot, apply some killed aci~ to the surface to be 
soldered with an acid brush. Killed acid is muriatic acid that has been 
neutralized by adding zinc. 
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Now lay the hot copper or iron on the surface to be soldered and 
allow the surface to become heated. Adda small amount of wire solder, 
slowly moving the iron and adding solder at the same time. This is the 
tinning operation and the object is to leave a thin film of solder on the 
surface. As the copper begins to cool, replace it in the furnace and reheat 
it. Never allow the copper to become red hot as this will burn it. When 
the surface has been tinned properly, you may begin to solder. Be sure 
that both surfaces have been tinned and coated with killed acid. 


Dip the hot copper into the killed acid and lay it on the surfaces to be 
soldered together and aliow it to heat the area (don't hurry this) and 
gradually add a little solder. This time move the copper slowly and 
allow a bead of solder to be built up (Fig. VII-18). 


ge 
SOLDERING WITH A COPPER 
FIG. VHU-18 
To keep the tip of the copper cle .., rub the hot iron on a sal-ammoniac 


block and add a little solder. When you are finished with your job, very. 
carefully wire-brush the copper to remove any burnt particles and allow 
the copper to cool before sterxing. 
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ASSIGNMENT: 


What are two ways of soldering? 


What types of acid are used in soldering? 


What does tinning mean? 


Where do you heat the irons or coppers? 


What happens when a copper becomes red hot? 


There are some underlined words in the lesson. Find 
them and give their meanings. Use each of these words 
in a sentence. 
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UNIT VIJ - METAL REPAIR 


Soldering (Torch) Lesson 8 


OBJECTIVES: To learn what equipment is used in torch soldering. 
To learn what care is required by this equipment. 
To learn how to solder small dents. 


INFORMATION: 


You have done some soidering with the copper. The basic principles 
of torch soldering are the same as with the copper. The main difference 
is the sending of heat through a flame instead of a heat conducting metal. 
The equipment that is needed is the Prest-O-Lite tank unit, soldering 
paddle, beeswax, wire brush, a flint lighter, and steel wool (Fig. VI-19). 


PREST-O-LITE TORCH UNIT 


FIG. Vit-19 
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The surface must be prepared in the same wey as for soldering with 
acopper. Remove paint. dirt and scale so the bare metal shows. 


Let us begin with the lighting of the torch. Open the regulator at the 
top of the tank with one or two turns. Hold the torch in the left hand and 
open the valve with the thumb and first finger of the left hand. Strike the 
lighter with your right hand. Adiust the flame so that it is about 6” long. 
Pre-heat the section to be done end epply killed acid or flux with an acid 
brush. As the surface becomes warm, add a little wire solder (50-50) 
by playing the flame on the metal and the wire solder. Now rub vigorous- 
ly with steel wool while the surface is h-t. When the metal cools cff re- 
heat it again with the torch and agein rub it with the steel wool until the 
whole arez kas a thin film of solder on it. This is cailed the tinning 
operation. Always tin more than the actual spot that is to be soldered. 


Now you will need the ber of bady solder (60-40) (this is 607 lead and 
40%, tin). Slowly heat the panel, then add the solider to the panel by heat- 
ing both the metal and the solder ber (Fig. VII-20). 


ADDING BAR SOLDER 


FIG. Vi-20 


Add erough solder to fill the dent. Coat the soldering paddle with bees- 
wax. This is done by heating the wax with the flame of the torch and dipping 
the face of the paddle into it. With the ceated paddle in the right hand, heat 
the solder and the metal until it beccmes soft. This you can tell by the color. 
Do not overheat as ali the solder will run off. When the solder is soft, press 
the paddle against it pushing it into the dent. Then gradually using a circviar 
motion, even it off (Fig. VH-21)- 
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SMOOTHING THE SOLDER WITH A PADDLE 


FIG. Vil-21 
If the solder cools, re~-heat it and keep working it until it is fairly 
smooth. You will have better results if you do not let the metal and 
solder cool. Keep it warm. When you are finished, the solder should 
be a little higher than the surface to allow for filing and sanding. Flush 


off the area with clean water and dry off the water. Th‘s will neutralize 
the acid on the surface. 


ASSIGNMENT: 
1. What kind of a torch do you use for torch soldering? 
2. What is the paddle used for? beeswax? 
3. What kind of wire solder is used for tinning? 
4, What kind of solder is best for body work? 


5. Why is it necessary to flush off the surface of the solder 
job with water? 


6. There are some underlined words in the lesson. Find 


them and give their meanings. Us* each of these words 
in a sentence. 
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UNIT VIL - METAL REPAIR 


ACHIEVEMENT TEST 


1. Show the instructor where the wire hangs when you use the 
electric sander. 


2. Demec.astrate to the instructor the following types of jobs: 


a. 


b. 


straighten a small dent on a curved surface. 
straighten a small dent on a flat surface. 
eliminate a side buckle on a fender. 


solder together two pieces of metal using 
the soldering copper. 


tin and fill in a dent on 4 curved surface using 
the Prest-O-Lite torch. 


3. Review with your instructor the names of the basic tools 
used in the above operations. 


4. Last five new words that you have learned in this unit. 
Use each in a sentence. 
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UNIT Vili - ACETYLEME WELDING 
Equipraent. Lesson | 
OBJECTIVES: To become familar with the different parts of the welding 

unit. 

To learn how to care and operate the equipment. 
INFORMATION: 

Welding is the joining together of two pieces of similar metai with hea, 
andarod. On some occasions two pieces of metal can be fused together 
with heat aione, bet most of the time for a strong job 2 filler rod should 
be used. The equipment involved in acetylene welding is the tanks (one 
for oxygen, and one for acetylene}, the regulators, the hoses, the torch 
unit, tips, lighter, wrench, and the goggles. Study the picture and learn 
to identify the various paris of the welding unit (Fig. VIMI-1). 

e 
% 4 | 
J4 PLANT LIGHTER ? 
Be ET a 
4 REGULATOR [000 Uf a oo, 
FIG. 8-1 
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Let us look at the basic principles that make the acetyl_se wut work. 
in order to produce a Mame we must first have acetylene or gas. This 
is always in the tank that has the red markings omit Ax the top cf che 
tank is the acetylene reguiztor whichis painted red. This centrols the 
sressure of the ga¥ ieaving the tank. From the regulator, a hose carries 
the gas tc the torch. This hose is alus red. On the torch the left band. 
valve i§ the one that controle the zmount of was that leaves the terch. 
This takes care a? one side of the welding unit. Remember, the gas side 
is indicated in red, which means nger. This gas is highly fammatile 
and care must be used $0 tnat the .cse is not broken or punctured. id 


With the gas we now have a flame, but in itself it is not usable, soa we 
add air or oxyger. tc blow the flame aad increase the intensity of the tor-h. 
The air is sto-ed in the oxygen tank which is painted green or blue. Ax 
the tep of the tank is the air regulztor which is usually painted green. 

The hose which carries the air te the torch is aise green or black. The 
valve on the torch controis the amount of air that leaves the tip. 


it is the corsbination of the acetylene and oxygen passing through the 
tin whicn enables the flame tc be used to fuse metal together. 


You should always use goggies when welding to protect your eyes from 
injury. When they are not in use, be sure te hang the goggles in 2 place 


where they will not be broken. Usually the best place to hang them is on 
the regulator of the torch unit. 


Remember, the torch is a dangerous teol. It must never be pointed at 


anyone or anything that can burn. A lighted torch must aiways be treated 
like a loaded gun (Fig. VII-2). 


FIG. Vii-z 
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ASSIGNMENT: 


What are the two types of tanks used in a welding outfit? 
Why is the acetylene side always marked in red? 

Which valve on the torch controls the air? 

What is the reason for the regulator at the top of the tank? 
How are your eyes protected from the weiding operation? 


There are some underlined words in the iesson. Find 
them and give their meanings. Use each of these words 
in a sentence. 
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UNIT VI - ACETYLENE WELDING 

Steel (Without Rod) Lesson 2 
— OO ——————————————— Eo, 
OBJECTIVE: To learn how to weld steel without using a filler rod. 
INFORMATION: 

In order to gain an understanding of what welding involves, we will 
begin to weld without the filler rod. This will give us an opportunity to 
master the torch and to see how metals are fused together. 

The equipment that will be needed is the welding torch with the smallest 
tip, #1 or #2, welding goggles, flint lighter, two pieces of 20 gauge steel 


(approximately 6'' x 2"). 


Begin by clamping together two pieces of steel (Fig. VHI-3). 


CLAMPING THE METAL TOGETHER FUSING METAL TOGETHER 


FIG. VII-3 FIG. ~VOI-4 


Light the torch and adjust the flame so that the deep blue portion of the 
flame is about $'' long. Now lower the goggles over your eyes and lay the 
flame next to the edges of the two pieces of metal (Fig. VII-4). 


Apply the heat to both pieces of metal evenly, holding the tip of the 
flame about 7 away until the rnetal begins to turn red. If one turns red 
before the other, then you are applying too much heat to one tide. Move 
the tip a little so that they will both turn red evzaly. Very quickly after 
the metal turns red you will notice that it turns white in color and the steel 
will start to melt together. Slowly move the torch forward and keep melt- 
ing the two pieces together 2s you move, trying to make it as smooth as 
possible. At first you will not be able to do the entire length ¢f the avictal, 
but this is what you should strive for. 
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When finished, turn the metal over and begin to fuse together the opposite 
edge, following the same directions. Complete the project by fusing together 
the ends in the same manner. The idea is to melt together the two pieces of 
metal into one, with a smooth edge. 


When leaving the welding outfit for any length of time, it is best to re- 
lease the tank pressure on the gauges by closing the tank with the special 
wrench kept on the torch, and by unscrewing the regulator until it is free. 
This w_ll keep the tank from leaking when the torchis not inuse. The 
instructor will tell you when this should be done. 


ASSIGNMENT: 


1. How long should the deep blue portion of the flame be 
for proper welding of 20 gauge steel? 


2. How far away from the metal should the tip be? 


3. What are youdoing whe. you weld without a filler rod? 


4. What cole~ is steel at its melting point? 


5. There ar- some underlizea words inthe lesson. Find 
them and give *neir meausngs. Use each of these words 
in 2 sentence 
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UNIF Vil - ACETYLENE WELDING 


Acetylene Puddling Lesson 3 


OBJECTIVE: To learn how to puddle with the use of the filler rod. 


INFORMATION: 


Welding skili rests on a basic understanding of temperature control and 
manipulation of the rod and flame. With the basic principles in mind, you 


must practice in order to be able to weld quickly and leave a weld that is 
smooth and strong. 


The equipment necessary for this lesson is the welding unit, goggles, 


flint lighter, one piece of 20 gauge steel and some jg copper-ccated 
steel rod. 


Lay the steel on a fire brick. Light the torch and adjust the flame so 
that the tip of the flame is about }" long. Take the rod in one hand and the 


torch in the other as shown (Fig. VUI-5), and at the sume time lay the rod 
close to the piece of steel. 


ACETYLENE PUDDLING 


FIG. VIO-5 


ib! 
Hold the tip of the flame about ¢ away from the metal and be sure the 
rod is the same distance trom the tip of the flame. Begin to heat them and 
carefully watch the color. This will tell you where to concentrate the 


flame. Waen they beth begin to turn white and melt, lightly ‘ouch the rod 
against the metal and then raise the rod slightly. Keep adding the rod and 


moving the torch in a forward position until vou have left a bead on the metal. 


whic will help you tu learn hew ¢o add wire to the job to be welded. 


F eee 


The eujece of this lesson is t> learn to lay a bead on the piece of metal 
and make a weld which is uniform and has no holes init. If the rod sticks 
to tr.2 metal, then you aré not apolying enough heat te the wire. Merely 
tur’. the torch slightly toward the rod. This will burn it away and release 
it from tee metal. Th.3 will require practice, so keep laying beads one 
aiter the other until you can go the entire length of the metal without burn- 
ing holes chrough it. 


-. West are the basic principles of welding? 

Vhat sapiens if vou hold the terch too far away from the job? 
2 O20 Buf in Anus when you puddle? 
4. If r= vod stichs co the job, what is wrong? 


5. What must you do to eliminate sticking of the wire? 


6. Tuere are some underlined words inthe lesson. Find 
them and sive “:eiz meanings. Use each of these words 
in &@ semrence. 
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UNIT ViII - ACETYLENE WELDING 


Acetylene Welding Steel With Filler Rod 


ewes oe * 


Lesson 4 


OBJECTIVE: To learn how to weld with steel filler rod. 


INFORMATION: 


After you have had a considerable amount of practice in fusing two pieces 
of metal together and puddling, you will be ready to add another piece of 
metal. This time you will weld two pieces of steel together with the help 
of a steel filler rod. The principle is the same as before. Remember, the 
secret is melting both pieces of steel and the wire at the same time. 


The equipment needed is the same as before: welding unit, welding 
goggies, flint lighter, two pieces of steel (20 gauge) approximately 6'' x 2", 


and some Te copper coated steel welding rod. Set up the project as shown 
in the diagram (Fig. VI-6). 


FIG. VIII-6 


Light the torch and adjust the flame. Lower the goggles over your eyes. 
Lay the tip of the flame near the edges of the metal. At the same time, with 
your other hand, add the rod so that it is about the sare distance away from 
flame as the two pieces of metal. Watch the color very carefully and make 
sure that the two pieces of metal and the rod ail turn red at the same time. 


As all three pieces begin to turn white, touch the fille: rod ic the twe pieces 
of metal and move it slightly away. 


the 


Then touch again and take 2way again. 

This is the procedure that must be followed on the entire length of ‘ie metal. 
If the wire sticks to the metal, rnerely turn the torch and point it at ta: wir: 
and this will burn it loose. You will se: that a slight touch of ths wire on the 


metal leaves a smaail amount of molien metal on the job and this fuss the cwo 
together. 
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When you have completed this project, add another piece of metal 
(Fig. VIL-7) and begin to weld again. 


FiG. Vili-7 


ASSIGNMENT: 


Demonstrate to the instructor how to adjust the regulators 
on the two tanks for welding 20 gauge steel. 


Show the instructor the proper way of lighting the torch. 


Set up a project using two BP eces of 20 gauge metal and weld 


i 
together using a piece of 7 rod. 


There are some underlined words in the lesson. Find them 
and give their meanings. Use each of these words ina 
sentence. 
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UNIT Vili - ACETYLENE WELDING 


ACHIEVEMENT TEST 


Name ard point out the principal nerts of the acetylene welding 
outht. 


Show the instructor the proper way to light and adjust the 
torch. 
Demonstrate to the imstructor the following projects: 


a. Fuse together two pieces of 20 geuge metal 
without welding rod. 


b. Using a piece of ZC zeuge steel, puddle @ 
uniform bead. 


c. Weld together two pieces af 20 gauge steel 
using 2 a mifid steel rod. 


How do yeu leave the torch wher leaving the shop for the day? 


Last ve new words you have lezrned in this unit. 
Use each in a sentence. 
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assembly 
assist 


assure 


attach 
attachment 
attempt 
attractive 
available 


avoid 


basic 


bonding agent 
brand 
brilliance 
brittle 


buckle 


careless 


catalog 


caution 
circular 
circulation 
circumstance 


clockwise 
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nice or pretty 
usable; at hand 


to keep away from 


fundamental, something important in 
the beginning; a foundation 


something that holds one thing to another 


a certain kind 
brightness, shine 
something that will break easily 


a bend or a wrinkle 


not careful, sloppy, inexact 


a book showing pictures or describing 
something; tells you about something 


carefulness 
round 
the act of going or moving around 


the way things are 


the direction in which the hands of the 
clock move 
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bonding agent 
brand 
brilliance 
brittle 


buckle 


careless 
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% shdor’ make sure, tell positively, make safe 
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a tach’ to fasten, to join together 
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nice or pretty 
usable; at hand 


to keep away from 


fundamental, something important in 
the beginning; a foundation 


something that holds one thing to another 


a certain kind 
brightness, shine 
something that will break easily 


a bend or a wrinkle 


not careful, sloppy, inexact 


a book showing pictures or describing 
something; tells you about something 


carefulness 
round 
the act of going or moving around 


the way things are 


the direction in which the hands of the 
clock move 
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clog 


collision 
combine 
combination 


complex 


composition 


compressor 


concentrate 
concern 
condition 
conditioning 
confident 


connection 


consistency 
constant 
constantly 
constructed 
contain 
container 
contents 


continuous 
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to become filled up, or choked 
{stops something from working) 


coming together with force; accident 
to join together 
something made of more than one thing 


hard to understand, difficult, 
containing many parts 


the union of more than one thir ~ 


a machine that pushes air together, 
gives force to air 


pay attention; to bring together 

to have to do with, belong to 

the way something is, its present state 
preparing or getting ready 

Sure, certain 

a way of fastening things together 
important, not a little, much 

careful thought 

the amount of firmness 

the same 

always the same, not changing 

made or built 

to hold something, to hold 

a box, can, or jar used to hold something 
that which is inside something 


connected; without a stop; unbroken 


wi... 


convenience 


corpventionai 


correct 


counter 
clockwise 


curdling 


cylinder 


depend 
depth 


design 
desire 


deteriorate 


determine 


develop 


device 
differ 
difficult 
directly 
dispose 
dissolve 
distance 


discard 
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te give to 


to have the power to do something; 
to be able to handle something 


comfort; advantage 
ordinary; usval 
right 


opposite from the direction in which 
the hands of the clock move 


thickening 


a hollow or solid body shaped like a 
rolier 


tc rely on 

distance irom the top to the bottom 
a certain style : 

a strong wish, something you want 
become worse; spoil 


to find cut: to decide 


to grow; to make; become better, 
bigger, or more useful 


2 tool or machine 

not the same; to vary 

hard to do or understand 

exactly, straight 

to get rid of; zive away; throw away 
to do away with; break up 

Space between 


to throw away 
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distract 


drain 


durability 


economical 


effective 


efficiently 
eliminate 
elimination 
entangle 
entire 
equal 
equalize 
essential 
evaporate 
evident 


experience 


expose 


extensive 


factcr 
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to disturb or bother sornecie so that 
he takes his mind off his work 


to take out or remove liquids 


lasting a long time 


not too expensive 


the way we want it; acting the way it 1s 
supposed to 


quickly, without wasting time 

to get rid of; leave out; omit 
removing; getting rid of 

to wrap up in, to get mixed and caught 
the whole; everything 

the same 

to make the same 

needed; important; necessary 
disappear; turn into vapor; turn to gas 
easy to see or understand; plain; clear 


practice; what we learn by doing; what 
happens to a person 


uncover 


large; far reaching 


a thing, a cause, something that must 
be considered 


well known, something which a person 
knows or recognizes 
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make well known; to get te know 
about something 


very interesting 
to attach, lock, connect or tie 


a special part, whatever makes one 
thing different from another 


the last, end, closing 

solidly, strongly 

burns easily; able to catch on fire easily 
bends without breaking 


a material used to help metals stick 
together when welded 


a shape: to shape or make something 

a structure; the act of making or shaping 
happens often; many times 

acting, operating 

to give; prov.de, or supply 


to join together by melting as in welding 


most of the time; usually 

softly, or easily 

a smooth covering; a shiny coating 
slowly, easily 

to grab or hoid 


to direct, lead, help, show the way 
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lack of evenness or smoothness 


a thing, a piece, an article 


becoming lumpy and turning into a 
solid mass 


the way you think is best; good sense, 
common sense 


what someone knows 


tiny bits of thread from cloth 
a way of making a living 
find, to show where something is 


oiling, greasing 


greater; large; most 


a movement; a way of moving; to steer; 
to move 


handling something with skill; doing 
something with your hands 


to te skillful; an expert 

what something is made of 

a way of doing something 

to talk or speak about 

nothing else than, only, something slight 
a way of doing something 


dampness, water in. the air 
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molten 
motion 


moderate 


movable 


necessary 
neutralize 
noted 
notice 


noticeable 


object 
obnoxious 
observe 


obtain 


occasionally - 


operation 


opportunity 


ordinarily 


original 


ornamental 


outlet 
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melted through heat 
movement, a change of position 


not too fast, not too slow; in between; 
fair 


something that can be moved or carried 


needed, important 
to make neutral, counter balance 
specially noticed 


give attention to; take heed 


easily seen 


a thing or a part 

harmful; unpleasant 

to see and notice, examine, study 

to get 

once ina while, sometimes, not regularl, 


the way something works, movement, 
doing; an act 


a chance; possibility of doing something 
most of the time; usually 
the first; earliest; new 


something which adds beauty; decorative; 
for show 


a way of letting something out; a place 
for plugging in an electric wire 


too sure of oneseif, too certain of 
oneself. 
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two lines exactly the same distance apart 
at all points (like two pieces of railroad 
track) 


avery little piece of something 


different from ocher; unusual; something 
special 


especially 

rider in a vehicle 

a model, guide, example 
just right, no mistakes 


every now and then; once ina while; 
with regularity 


something that lasts a long time 

to let or allow 

something that belongs to a person 
one part (of a job) 

the spot on which something turns 
bendable; flexible 

worked by air; filled with air 

a place where s‘ nething or someone is 
something which could be; not actual 
something very dear; of great valuc 
exactness; accuracy 

getting ready 

being present; being in a place 

not absent; now 


keeping safe 


preserve 
preferably 
pressure 
prevent 
previous 
primarily 
primary 
principle 
probably 
proceed 
procedure 
process 
product 
proiect 
properly 
protective 
provide 


puncture 


purify 


purpose 
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to protect; to keep from harm or change 
by choice, what you tk’. is best 
force 

to stop from happening 

comes before; first; happened earlier 
at first, originally 

first in importance, time, and order 
an important idea 

maybe; likely to happen 

to go ahead, continue 

a way of doing things 

a special way; a set of actions 
something which is made 

a job, plan; to stick out 

the right way, correctly 

serving to keep safe 

to supply or furnish, take care of 


to make a hole; a hole made by something 
sharp 


to make clean or pure 


a plan; aim; intention 
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regularly 
regulate - 
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quickly or easily 

to understand 

in a sensible way; not foolishly 
put back ‘together again 

advisc; speak in favor of; suggest 
to make less or smaller 

a decrease; a cutting ow 

shine or image, as in a mirror 

to get back again 

look closely at; to think of 

over and over, at the same time, steady 
to control 


a part that controls something, (on a 
welding torch it controls air and gas) 


turn for information or help; look for 
help (from a book) 


belonging to the same family 

to let go 

to stay in same place 

what is left; not used 

taking off or taking away 

to take off or take away 

to put back in place again 

something that can be changed or re-newed 
a new part 


need, demand 
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requisite 
reservoir 


respect 


respirator 


return 
reverse 
rough 


ruin 


section 
secure 
select 
separate 
serve 
severe 


Similar 


_ Slightly 


solid 


solvent 


sparingly 
specific 
Spread 


storage 
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needed 
a place where something is stored 


show honor for; show care for someone 
or something 


a tool used to stop a person from breath- 
ing harmful fumes, cleans the air we 
breathe 

to put back; go back; or reply 

backwards; opposite; to turn the other way 


not smooth; not level or straight. 


to spoil or destroy 


a part or piece of something 

to fasten firmly 

to pick, choose 

keep apart; not together 

be useful; satisfy 

very bad; difficult or serious 

almost the same, alike 

a little; very little 

not a liquid; not hollow; hard or firm 


a liquid that dissolves other materials, 
often used for washing surfaces 


very lightly, without using too much 
exact, definite, particular 
to lay out, or stretch or move apart 


keeping safe, a place to keep things 
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to try, attempt 

drawing up liquids (as through a straw) 
enough; as much as is needed 

to make fit, to agree with 


the outside of anything; a face or side of 
a thing 


things around you 
holding something in place as if by hanging 


a circular motion; moving in a4 circle 
quickly 


to draw up a liquid through a hose 


according to plar 


a small piece; flap or loop 


a special way or skill in doing something 


amount of heat or cold measured in 
degrees 


to pass along; to send; or let through 


complete, everything that is needed 


the same; not different; all alike 


general 
not needed 
not blocked; clear 


can be used 


+ ea 
1itth 


ee 
sae bodied 


Ain ve thee 


oer 
dl aetddt ated Roe fl 


a OE Nae Ader oes agent 
alitggea wsctee beet et 


hal aatlants 


oy » ae at tyst 
a ee easel a emt i er ASA SD ERE Tic Se IN ET 


Paonia 


rohan Sern sie 


deoetuatlitTeGust e 


] 


fat Raul ec usta 


ee | 
* = + 
a. 
z= | (7 3 Poll : 
- valuable - val't a bl) worth a great deal 
variation - var i a’shun change, a different ..ay 
: t wzly oy ; : 
variety - va rii ti different kinds 
various - vari ts different 
vibration - vi bra‘shin rapid motion to and fro 
vigorous - vigfér us forceful; strong; active 
‘ es 7 ears - oie ‘ 
viscosity - vis kos i ti thickness of a liquid such as paint 
¥ vw 
visible - wviz‘i bl can be seen 
of 
vital - wi tal 


important, necessary 


‘ -172- 


‘ ee ee 
i APunahserphtgg seatuntas sotey dt RAIMI TLOEEE anQeouar stot 4 : 


te 


| 
i 


i 


4 
i 
$ 


q 

eae eat 

RA ata anit 
: b 


Wi 603 273 pee . . 
ESuice for Use in Developing Training Programs in Vocational 
Automotive Mechanics. 


Mississippi State Univ., State College. Curriculum Lab. 
Mississippi State Dent. of Vecat.. Educ. State College 


Pub Date + Augé&sd 
MF AVAILABLE IN YT-ERIC SET ofp. 


SCURRICULLM GUIDES, TRADE AND INDUSTRIAL EDUCATION, “AUTO 
MECHANICS (CCCUPATION), #0TCR VEHICLES, HIGH SCHOOLS, 


The purpose of this curriculum guide is to encourage the 
development of a more efficient instructional program in automobile 
mechanics for the secondary schocl by assisting the instructor in 
making lesson plans for lectures and demonstrations and in planning 
shop activities. A statewide curriculum committee of trade 
instructors used findings from a trade analys's as a basis for 
cevelcping the materials, The purpose of th: course is to prepare 
the student to meet beginning employment standards. the major 
divisions are (1) Orientation, Basic Cperations, Welding, (2) Engine 
Rebuilding, (3) Electrical System, (4) Fuel System, (5) Cooting 
System, (6) Power Train, (7} Suspension System, (3) Steering System, 
(9) Brakes, and (13) Heating and Sir Conditioning, Each division 
includes a tepical cutline of trade principles, selected 
descripticns of trade practice, an equinment list, and a suppties 
list, The course is cesianed for a 2-year progran with 1,080 hours 
of group instructicn and with time designations for group shop 
activity within each divisicn, The teacher should be occupational ly 
up-to-date with at least 2 years of work experience beyond the 
learner =: level. The students should have made a definite vocational 
choice for the trade. Tepic cutlines are inclicted for related 
mathematics and science. The appendixes contain a bibliography, 
trade analysis, stucent rotaticn plan, and proficiency chart. This 
cocument is available for $2.25 from Curriculum Laboratory, Box NU, 
State Collecse, “Mississippi 39762. (CHC) 


: 
ssh 


AP nee tee a 


oe . 
ove anypatdotaee Mat in EUAN aAtbgl ANT A qalphuastandh weosdld AQ 


« A-s- 
lll ell 


free 


sissies NaS banc ir el eva sc 


; <2 en 
et ne ui) erty 


vod ee eee 
sali 


i” 


we ee Loe 
ai Masa dap UNE A aden 


FE ivantaud —jasmpiaia Sia 


we He eeteiee “Ste SS ce we 

eet mad ; ae eee : a SW neta 3 
oe : 
gS 


tsussisbe tnschy deca bibs 


on 


som 


hots Kfar dattsebl bila, 


A GUIDE 
in 


VOCATIONAL AUTOMOTIVE MECHANICS 3 


Prepared and Issued by the 
CURRICULUM LABORATORY 
TRADE AND TECHNICAL EDUCATION 
STATE DEPARTMENT OF VOCATIONAL EDUCATION 
Jackson, Mississippi 


Located in the 
DEPARTMENT OF INDUSTRIAL EDUCATION 
MISSISSIPPI STATE UNIVERSITY 
State College, Mississippi 


wa haa ene 8 Nag petemnnn a AY saat gt ae Mt A Sita avpatnds perth 
PTR HR TTT | mmr rer yr 


¥T003270 


it isin! aminceaccasnsl 


== 


A GUIDE 


For Use in Developing Training Programs 
in 


VOCATIONAL AUTOMOTIVE MECHANICS . 


U.S. DEPARTMERT OF HEALTH, EDUCATION & WELFARE 
OFFICE OF EDUCATION 


THIS QOCUMENT HAS BEEM REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
STATED DO WOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 


Prepared and Issued by the 
CURRICULUM LABORATORY 
TRADE AND TECHNICAL EDUCATION 
STATE DEPARTMENT OF VOCATIONAL EDUCATION 
Jackson, Mississippi 


Located in the 
DEPARTMENT OF INDUSTRIAL EDUCATION 
MISSISSIPPI STATE UNIVERSITY 
State College, Mississippi 


| 


Q> 
¢ 
“ue. 


43% 
<> 


“PHECISENT 10 ERPZETITE FES 

COPT ITED [ATEN FAS ERS CONT 

gy MISSISSIPPI spe-7 
DMIVERS ITY 

10 fact A CRSsEUAT Tas Crea 

UR ASSERCHITS Wit TE OS. CHALE CF 

BOUCATIIA, FIER Eiprss c1 COTE 


TEE Ecl SYSTEH ERTS FRESE TA CF 
TEE COPIES Gi.” 

Copyright August 16¢6 by 
Curriculem Laboratory 
Department of Industrial Educaticn 
Mississippi State Cniversity 


All rights reserved. Ho part of this publicaticn 
may be reproduced in any form without permissica 
in writing from the fublisters. 


Inquiries shculd be directed to: 


CURRICULIM LARCBZATCHY 
DEPARTMENT OF INDUSTRIAL EBCCATION 
MISSISSIPPI STATE ONIVZRSITY 
State College, Mississippi 


Te 


/ 
a 
i 
‘ 
if 

1 

} 
4 


é 
1 
! 
\ 
\ 
t 


! Pecuial 


. LA 
siallasiidantaiticaelt ith 
LY le 1 ue 
h 
La Leite guide th 


GG 
It 


Ere ee Oc 


MEMORAWOUH 


= 


TOs Tne ERIC Clearinghouse on Vocational and Technical Education 
rae Ohio State University 
980 Kimear Road 
Columbus, Ohio 43212 


olan te 


FROM: (Person) Robert D. Sartin (Agency) Curriculum Materials Laboratory 


nc 


{Address} Drawer NU ; State College, Mississippi 39762 


a ney Canton Abeta tt ‘aot 


DAYS: June 16, 1967 


Pini in) 


| 


(Author, Title, Fublisher, Date) Curriculum Laboratory 


& GUIDE IN VOCATIONAL AUTOMOTIVE MECHANICS Curriculum Laboratory 
Ausust 1966 
Supplementary Information on Instructional Material : 
Provide information below which is not included in the publication. Mark N/A in i 


each blank for which information is not available or not applicable. Mark P 
wien informtion is included in the publication. See reverse side for further 


ete 
reer eae 


instructions. 7 
u 
(1) Source of Available Copies: : 
Agency P 
fddress P 
= Limitation on Available Copies N/A Price /Unit 2.00 


#25 e sBL¢S or less available immediately; ianwek mage EY pieced) N/A 
_ By special request 
(2) ieans Used to Develop Material: 


Development Group P 
{evel of Group P 


Method of Design, Testing, and Trial P 


(3) Utilization of Material: 


eT TCR San ERA OAN Teer CTA See fa re he ne ee oat EE 


Cecupational Focus 
Gecsraphic Adaptability. WA 

Uses of Material P 

Users of Material = PP °°}. 


ry 


Let BTTPT Menten «cape 
parties te 


{i} Requirements for Using Material: 
Teacher Competency 


erin oe babel pert 


ta 
A 
e 
if 
e. 
: 

a 
: 


. wy tat tien 
A Seealtl he LH Wert ZO 


Supplemental Media -~ a 
Recessary Xx : 5 
Desirable —=—} (Check Which) 4 

Fs 

Deseribe List of references and a lengthy bibliography, with full data, lists 3 


A 


AGieywer itil 


titles and sources for teacher reference materials—-mandatory 


Seurce (agency 
(address) 


tye mm 


fh ieaecad in', 


Lii 


FOREWORD 


— 


asco 


seat 


Because the modern automobile is a highly complex machine resulting from our 


most advanced engineering and manufacturing skills, both routine and major ser- 


: 


vices must be performed by knowledgeable, skilled, trained personnel. There is no 


reason to believe that automobiles, or other private transportation vehicles, 
which the beginning mechanic will find in his work life, will present simple 
problems or can be serviced by any but a well-trained, capable person. 

Accordingly, the course uf study presented here for the vocational automo- 
tive mechanic has several characteristics, First, the automobile chassis is 


Studied as a series of systems. Each system has a purpose and operates according 


* 
* 


to certain physical science fundamentals. It is a complex of component parts, 
each of which performs a given function and is serviced in a specific fashion. 
The outline is designed to encourage teaching that employs a systems analysis 
approach, 

Second, skill in the use of basic hand tools, special-purpose tools, and pre- 
cision instruments is required for repair and overhaul. While most automobiles 
have similar components, each manufacturer uses some variation. Therefore, fre- 
quent reference is made to the wenufacturer's manual and specifications. 

Third, accurate diagnosis is the hallmark of the competent mechanic. it 
comes with knowledge of the fundamentals of the physical sciences as applied in 
the automotive systems. The outline which follows identifies many of these diag- 
nostic measures. The instructor is encouraged to involve advanced students in 
these activities, 

Fourth, the future promises more change. However, whatever the nature of 
the change, it will be based on present knowledges and practices, Innovations 


will consist of new applications and extensions of presently known fundamentals. 


This fact re-emphasizes the need for strong instructional sessions in basic i. 
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lo. science in addition to skill-building activities. 


a Finally, the major areas of instruction, or systems, carry time designations. 


These are not to be taken literally, but are listed as a guide to the relative 
emphasis placed on each system and to encourage planning and scheduling by the 


instructor. 
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TO THE INSTRUCTOR 


Introduction 


The purpose of trade training is to prepare persons for entry into a specif- 
ic trade. To accomplish this, the instructor guides each trainee in the develop- 
ment of knowledges and skills of his trade. The insccuctor uses teaching methods 
and instructional materials as tools, much as he uses the tools of his trade to 


perform specific tasks. His skill as a teacher and as a tradesman depends upon . 


* his ability to use these tools. 


full treatment of the role of the Curriculum Materials Laboratory in im- 
plementing the foregoing process is contained in the Operational Plan. Simply 
Stated, the Laboratory provides technical assistance to state and local educators 
in improving instruction through the development of instructional materials, and 
communicates with industry about training being offered. 

The first step 

Since the accepted practice in trade training is the identification of the 
knowledges and the skills of the trade, the Laboratory asked Mississippi trade 
instructors to supply information. The process described in the FOREWORD was 
used in arranging the information in a teachable yorm. It is an instructional 
base and is usually referred to as a course outline or guide. its proper use 
requires skillful applications of teaching methods as tools in presenting the 
content of the outline. The end result is a trainee who is skilled and know- 
ledgable, 

Since this publication is the instructional base for the teaching of a 
specific trade, all future work will be planned around this base. Workshops 


will be held to develop supplementary insstructional materials for use by the 


trade instructor in enriching his program. 
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Characteristics of this publication 


First, its scope, in terms of content, is broad and applicable in all parts 


of the state. The instructor, who directs his class in becoming proficient with 
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e. each of these knowledges and skills, assists each student in meeting beginning 
A employment standards. The student is prepared to take advantage of opportunities 
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= for gainful employment in any part of the state. 
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Second, while the scope of the program is broad and there is depth, an ef- 
fort was made to confine the content of the outline to those knowledges and skills 
essential to occupational entry. This policy allows the local instructor to 
supplement his program with additional experiences. By identifying only essen- 
tials, this publication encourages local institutions to seek and to offer the 
special instruction which will meet regional industrial needs. 

Third, a serious effort has been made to arrange the content in a usable 
form. The elementary knowledges and easiest tasks precede more difficult ones. 
Assignments are written in a step-by-step fashion. All content has been care~ 
fully sequenced. Time for instruction in class and in shop is listed in approx- 
imate terms. 

Fourth, as indicated by certain items in the format, this publication is : 
designed for the Type B Shop found in Mississippi secondary schools. However, 
it should not be inferred that this is its only valid use. The content and : 
sequence are equally applicable to trade training in junior colleges and in 


MDTA programs or in any preparatory program. 


atin 


The impact of this publication 


What then should be the impact of this publication on the local program? 
Since the purpose is to encourage a planned, orderly, more efficient instruc~- 
tional program, it must be used and evaluated by the instructor. He should give 
this publication his best efforts in light of the principles and practices of 


trade training. Examination, evaluation, and recommendation during preparation 


2 


of instrv sional materials and while teaching from them will assist in continued 
program development. Using this publication as a guide, the instructor should 


make lesson plans for lectures and demonstrations and should prepare she; ac- 


tivities. In some instances, the instructor will likely find more information 


and greater detail than he is presently using. There may be more than one job 


assignment. In other instances, the development of an idea may appear too shal- 


low or a job may be absent. It is at this time that the instructor can be most 


helpful in the following ways: (1) by suggesting which areas can be effectively 


covered in a shorter time, (2) by identifying areas requiring greater emphasis 


which would inve*.e additional detail and an extended-time allocation, (3) by 


extending the instructional content to reinforce or clarify ideas, (4) by pre- 


paring additional or alternate jobs, (5) by listing references, texts, and in- 


structional aids at appropriate places, and (6) by suggesting additions and 


deletions. Some of the suggesticns listed above may require only marginal notes, 


others may call for development of completely new and more comprehensive mater- 


ials. The result will be realistic evaluation of content, organization, and 


time allotment for each unit. 
Purposes and characteristics not inferred 


As previously stated, this publication is intended to assist in improving 
instruction. It is planned, items are sequenced, and time limits are set be~- 
cause these characteristics are the heart of a strong instructional program, and 


for no other purpose. Consequently, it should not be inferred that this publi- 


cation is an exact image of any given program. As noted earlier, local institu~ 


tions go well beyond these minimum requirements to enrich their programs. 
Also, it is not expected that every institution's program be exactly like 
every other program, that hour allotments be rigidly adhered to, or that students 


be rotated on a clockwork or calendar basis. On the contrary, the emphasis is 
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on individual proficiency. It is likely that students ef lesser ability will 
require longer pericds in certain areas, These students way gain caly the 
minime proficiencies while core able siudents wili progress rapidly and engage 
in tany enriching experiences, Ccnsequentiy, the planning. sequencing, and 
allotting are not designed to standardize progrens, but to assist local teachers 


in planing core carefully exd ccnducting their instructicn core effectively. 


Evaluation 


Firally, recent vocaticnal-tecimicai legislation contains provision for 
follow-up and program evaluation. The day is coming when vocational-technical 
education will be held accountable for its acticns in training youth and adults 
and for the millions of dollars it has spent. The Curriculum Materials Labora- 
tory will, no doubt, be involved in developing suitable instruzents and evalua- 
tive criteria at that tire. This publication, representing the combined efforts 
of Mississippi education and industry ard containing the caterial these groups 


feel is appropriate, cay well serve as one basis for making such a study. 
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DESCRIPTION OF THE AUTOMOTIVE MECHANIC 

The ali-around automotive mechanic is highly capable in two areas: he is 
knowledgeable in the diagnosis of malfunctions within the automobile chassis; he 
is skilled in the repe*> and overhaul of all chassis components. To provide 
these services, he examines the vehicle and discusses the nature and extent of 
the malfunction or damage with customers and other service men. He may assist 
in further diagnosis and planning. 

His diagnostic abilities require keen insight into electrical and mechani- 
cal fundamentals as applied to the automobile chassis, He understands each sys- 


tem, such as the electrical, fuel, suspension, etc., the role of each component 


in the system, and the contribution of each system to the total chassis. He makes 


audio and visual inspection as well as precision measurements with gages, such as 
the micrometer, calipers, depth gages, and dial indicators, and with instruments, 
such as the ammeter, voltmeter, and oscilloscope. 

His skill as a repair man is extensive. He disassembles, cieans, inspects, 
and repairs or replaces as judgment dictates. He rewires lighting circuits, 
panels, and ignition circuits. He relines and adjusts brakes, aligns suspension 
members, and repairs or replaces carburetors, generators, distributors, starters, 


and pumps. He installs accessories, such as heaters. 
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CHARACTERISTICS OF TRADE TRAINING 


Introduction 


Training for various trades without on-the-job experience can be and is 


being given effectively by simulating, in locales other than industrial plants, 


an on-the-job environment. The industrial environment is achieved in an educa- 


tional institution by performing jobs of fabrication and service using indus- 


trial techniques and industrial-type equipment and facilities. The additional 


requirements placed upon the training as a result of its operating within an 


institution have been successfully met. It has proved advantageous to all con- 


cerned to provide preparatory training to qualified students and extension 


training to employed tradesmen.. Characteristics of institutional training are 


briefly described in the following paragraphs. 


Physical Facilities, Equipment, and Supplies 


As previously stated, trade training facilities must be designed and con- 


structed so that they iend themselves to fabrication and service operations 


found in industry. Built-ins are provided with adequate floor space, lighting, 


climate control, power sources, entrances, equipment, storage for supplies, 
finished-product handling, waste-disposal systems, etc.--each of which is duty- 


rated to serve its purpose in an industrial manner. That costs and floor~space 


requirements per pupil are higher than those for general education are facts 


that must be recognized because they are intrinsic in the nature of the train- 


ing and cannot be side-stepped. Equipment and supplies must meet the standards 


of quality and variety used in industry, and they must be maintained and replen- 


ished. 


Instructor Qualifications 


Of equal importance is the caliber of the instructor. Past experience has 
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ee assisted in establishing the requirezment of at least txo sears of work experierce 
oe hy 

beyond the learner's level, in tke specific -_aining being given, and of broad 
experience in the major areas of the industrial occupeticn. Ye instrcctor 
must be adept in selecting, organizing, exd presenting trede infor=aticn acd 
skills--a fuller treatment of which may be found in later paregresks. The 


trade teacher must also keep himself occupaticnally up to date threszh study 


and association with industrial ectivities. 


Student Screening and Selecticn 


The Stace rian states that any student who wents, reeds, end is <dle to 
profit by instruction is eligible for enrolicent in wocaticnal training. His 
ability to profit by the instructicn depends, in large measure, on his vexing 
a definite vocational choice, his desire to gain tke knowledges and skills of 
the trade, and his educational beckground. ‘These qualificaticns are evaluated, 
insofar as is possible, by a vocaticnal-guidance process which includes an 
examination of the applicant's school record, a persenal interviev, a check of 
references, and tests for interests, motivations, acd learning rates; amd, in 


the absence of adequate guidance facilities and a screening precess, it is 


reasonable to expect that a considerable nucber of those excepted for training 


will need remedial instruction in scienre, mathematics, exd commicaticn skills. 


In Mississippi, preparatory training is offered in tke Type B Skop lccated 
in the comprehensive high school. Trede trainire is carried cn 1&0 days per 


year. Normally, the ceurse is elected for both tke junior ezd the senior years. 


In two years a student receives 1080 kcours of imstructicn. Ecrsever, same stu- 


dents enroll for the senior year cnly. Although these students receive no core 
than minimal experiences, instrection on a planned rotaticzal basis will provide 
them with knowledges and skills in the basic blocks of the trede exd will rezdzer 
them employable. 
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Teaching Techniques 

Trade trainin; uses most, if not all, of the conventional teaching tech- 
niques and adapts them to the information to be presented. The "*teli-show-do- 
check" methed has been found highly effective and is the one most commonly used. 
Tha instructor "tells" by informally lecturing on a given topic. Open periods 
of discussion allow the student to clarify points not initially grasped. The 
instructor may choose to scimulate thought or to spot-check comprehension by 
qu2sticaing. The "show" methed is employed when a demonstration can more vividly 
present a principle or the steps of trade procedure. Specially prepared audio- 
visual aids may be involved to "show". The major investment of time is on the 
"do", where the student is engaged in useful and productive work in typical 
trade jobs. He uses tools, equipment, and materials common to the trade. Thus 
he learns by doing. At predetermined intervals, a "check" of the student's 
progress serves to evaluate command of knowledge and skill learned to date. 
Deficiencies identified are retaught through additional, individual instruction, 


through reading, shop practice, etc., until an acceptable level of learning and i 


performance is reached. : 
Related Instruction § 

The value of scientific principles and mathematical applications for the 
tradesman is unquestioned. Indeed the caliber of his work in these areas is 
determined by the quality of his foundation and his ability to apply and adapt 


the principles. However, trade trainees, characteristically, react to mathe- 
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matics and science with disinterest when these subjects are presented on the 
ecedemic level with the usual academic approach. But these subject are’. be- 
came much more acceptable when they are applied to the job in which the trainee 
expects to develop skill and earn a living. 

In the Type B Shop, no outside instruction related to the trade is given. 


Th2 shop teacher is expected to meet the need. Upon him rests the responsibility 
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8 
of supplying any and all necessary teaching of trade mathematics, trade science, 
trade drafting, etc. This information is also correlated with trade practice 
and given as needed by the stident. 

Group instruction and group shop activity are encouraged when space. and 
equipment are available, for it is generally conceded that instruction of the 
typical class as a group is an advantage for the progress of the class. Exten- 
sive preparation prior to group instruction and keen observation of individual 
behavior are nectssary to meet the variety of need and speeds in a heterogeneous 
class, The volume of trade tools, equipment, and materials, as well as adequate 
space and shop facilities, required for the instruction of large groups, makes 
the costs prohibitive in many instances; and a scheduled rotational process 
must be employed. A suggested plan is found in the appendix. 

Instructional Contert 

The source of the instructional content of a given trade program can come 
oaly from the trade itseif, from the knowledges and the skills of the master. 
Usually the trade analysis is used to identify this content, Following the 
analysis, there is much need fer proper organization and preparation prior to 
presentation of the material. An extension of this characteristic of the pro- 
gram is the establishment and maintenance of an up-to-date reference library 
in the classroom-shop. Materials housed here would be in many forms, such as 
textbooks, technical manuals, trade periodicals, manufacturer's catalogs, safety 


bulletins, etc. All of them would be sheived in a systematic arrangement with 


a careful record kept for ready reference. 


Safety Instruction 


The place and value of safety instruction cannot be over emphasized. The 
instructor is morally and legally responsible for introducing safety instruc- 
tion prior to performance, for using safe techniques in demonstrations, and 


for tactfully, but firmly, pointing out each violation. 
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Summary 


In summary, trade training can be characterized as instruction in trade 
practices given by an occupationally competent teacher. Related information 
is carefully correlated with shop activities and is given by the trade teacher 
as it is needed by the trainee. Students who have made a vocatioral commitment, 
and who are able to profit by the instruction are engaged in productive learn- 
ing experiences. Successful completion of such a program prepares a student 


for employment at an advanced-learner level. 
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INTRODUCTION 


The content of this course of study for vocational automotive mechanics 
was developed for use in the Type B Shop as found in the secondary school. A 
student having average mental and manipulative abilities should develop pro- 
ficiency in all the blocks, or major divisions, in the allotted 1080 hours. 


The blocks, or major divisions, iisted below carry varying emphasis as indi- 


cated by the contact time. 


MAJOR DIVISIONS 


Contact \ 

Hours i 

Orientation; Basic Operations; Welding 90 i 
Engine Rebuilding 210 | 
Electrical System 108 
Fuel System 102 
Cooling System 30 
Power Train 180 r 
Suspension System 150 ; 
re 

Steering System 75 i 
Brakes 75 ' 
Heating and Air Conditioning 60 | 
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Total Contact Hours 1080 


ewe 


eee. 


af tiated HAM NasH Me eiteceni pais 


a 
. 


A . 7 ” 
a, er - - 


12 


ORIENTATION; BASIC OPERATIONS; ACETYLENE & ELECTRIC ARC WELDLNG 


General Safety 
Treat al} injuries regardless of how small 
Clean up all spills as quickly as possible 
Maintain orderly work and storage areas 
Avoid rushing: work at your own best speed 
Use the proper tool for each job 
Use care and proper technique when Lifting 
Wear appropriace safety clothing and use safety equipment 
Gather and study safety information on each job 
Examine each job for potential hazards 


There is no substitute for: information, judgement, action: 


Trade principles. Trade practice Contact hours 90 


1. Orientation Tour the shop; identify areas; empha- 
size order and cleanliness$ point out 
a. School requirements hazards; indicate lines of travel. 

b. Occupational requirements 


* ¢. Occupational opportunities 


2. Basic tools and operations Demonstrate the correct use and care 
of the basic hand tools. Demonstrate 
a. Cutting the procedure for rerforming basic 
b. Holding operations and explain the reasons 
c. Measuring for each step. Assign jobs to each 
d. Layout trainee and distribute appropriate 
e. Fastening instructional sheets, 
f£. Marking 
g. Other 
3. Acetylene welding Light and adjust a torch. Run a 
fusion bead; run a bead using filler 
a. Types of joints rod; run a bead using a filler rod 
b. Equipment and join two pieces of heavy gage 
c. Position sheet metal, Give special attention 
d. Procedures to safe practices in use of equipment. 


e. Hazards 
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a. 
b. 
C. 
d. 
e. 


Types of joints 
Equipment 
Positions 
Procedures 
Hazards 


ii. THE AUTOMOTIVE ENGINE 


Trade principles 


A. The four-stroke cycle 


1. 
2. 
3. 
4. 


intake stroke 
Compression stroke 
Power stroke 
Exhaust stroke 
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B. General description of the engine 


1. Block and head assembly 
Electrical system 

Fuel system 

Cooling system 
Lubricating system 


26 
3. 
4. 
3. 


C. Block and head assembly 


1. Components 


a. 
b. 
Ce 
d. 
e. 
£. 
Be 
h. 


Head 

Block 
Piston 
Valves 
Spark plug 
Reds 
Crankshaft 
Camshaft 


Combustion chamber configura~ 
tions 


ae 
b. 
Ce 


Wedge 
Hemisphere 
Other 


D. The head 


i. Metal composition 
2. Lypes by valve location 


a. 
be 
Cc. 


i 
t 
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Strike an arc and maintain the proper 
arc length. Run beads in downhand 
position using mild steel plate and 
small electrode. Give special atten- 
tion to safe practices. 


Use proper rod and machine setting on 
an are welder to build up worn parts. 


Trade practices Contact hours: 210 


Remove and replace a broken stud. 
"Back out" and clean old threads or 
drill out and tap new threads. Apply 
thread lubricant and install new stud. 


Clean carbon deposits from combustion 
chamber; inspect all head surfaces 
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14 
Types by service 


a. Removable 
b. Nonremovable 


Sealing techniques 


a. Gaskets 
b. O-rings 


Specification 


a. Gasket surface condition 
b. Combustion chamber 

c. Tightening sequence 

d. Torque specs 


E. The valves 


1. 
2. 


Location 


Types 


a. Poppet 
b. Sleeve 
c. Other 


Valve train components 


a. Valve 

b. Seat 

c. Spring 

d. Seal 

e. Retainer 
£. Rocker arm 
S- Pushrod 

h. Tappet 

i. Cam 


Metal composition 


Valve specifications 


&@. Face and seat angles 

b. Spring tension and height 
c. Valve length 

d. Tappet clzarance 

e. Allowable wear on stem 


Replace a head gasket. Refer to ap- 
propriate shop manual. Drain coolant 
if necessary. Remove, clean, and 
inspect cylinder head(s) using special 
tools such as carbon scrapers, carbon 
brushes, straight edges, magnaflux, 
etc. Remove old head gasket, clean 
cylinder surface, install new gasket, 
re-install cylinder head observing 
proper torque procedures. Replenish 
oil and coolant as necessary. 


Position vehicle properly in bay, 
cover finders, and drain coolant. 
Refer to shop manual. Use hand cools 
and special * cls te remove, inspect, 
aad clean the head{s}. Grind vaives 
and seats. Reazssembis making reces~- 
sary inspection, replacements, meas- 
urements, and adjustments, 
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6. Cooling teciniques 


a, Metal-to-cetal conduction 

b. Sodiu= filled stecs 

c. Kater coolins of seats ard 
guides 


F. fhe block 


1. Metal ccocposition 


‘3 5 
i 
en |e 


a. Cast iron 
b. Alwroainm 


] 


2. Block features 


a. Eead surface 
b. Yater passages 
ec. Core koles 

ad. Cylinders 

e. Valve chacber 
f£. Main bearing surfaces 
&. Can bearine surfaces i 
bh. Oil pan surface 

i. Accessory counting 


3. Cylinder layout 


a. In-line 
b. Vee 
c. Opposed 
d. Other 

&. Cylinder features Re=sve oil pan and cylinder head(s). 

Cut cylinder ridge using ridge reamer. 

a. Bore Remove connecting red and pist-n as- 
b. “ength sexbly. Clean cylinder bore, Check 
c. Kall thickness for wear according to specifications. 
d, Metal ce=position Bore if necessary 
e. Aligr-ent 


5. Main bearinss 


a. Function 
b. Nucber 
c. Co=position 


6. Oil prop | 

G. The crankshaft assembly 
1. Ceo=poznents , 

a, Crankshaft | 
| 


b. Pistons and red asse-bly 
Ce gs 
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2. Crankshaft features 


a. Bearing surfaces 
b. Counterweight 

c. Oil passages 

d. Flywheel flange 
e. Nose 


were te et “ 


3. Metal composition 


a. Cast iron 
b. Cast steel 
c. Forged steel 


4. Specifications 


eae hen ee tenn yt aye 


a. Sizes and important 
dimensions 

b. Clearances ; 

c. Alignment 


H. The piston and rod assembly 


1. Piston, pin, rings After piston and connecting rod assem~ 


blies have been removed, they are 
disassembled for cleaning, inspection, 
and repair or replacement. Remove 
old rings, clean, inspect, and repair 
if necessary the pistons, including 
me: 2. Rod and bearing ring grooves. inspect, bore, ream, or 
— rebush piston pin boss. Reassemble 
a a. Function connecting rod, pistons, piston pins. 
=. b. Features Check ring gap clearance. Install 

c. Metal composition rings on piston and check the assen- 
bly for alignment using rod-aligning 
jig. Using ring compressor, reinstall 
assembly in cylinder bore. Fasten rod 
to crankshaft. Replace cylinder head 
and oil pan. Refill engine with proper 
oil and coolant. 


a. Function 
b. Features 
c. Metal composition 


i 
i 
t 
! 
i, 
4 
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3. Alignment of rod and piston: 
specifications 


a. Sizes and important dimen- 
sions 
b. Clearances 
4. Aligument technique 
I. The camshaft 


1. Function and features 
= 2. Types by location 


a 


‘= a. In the block 

: * b. In the head 

: = 

. = 3. Metal composition 
= 
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4. Drive mechanism 


a. Chain 
b. Gear 


5. Timing techniques 


a, Aligning mark or dots 
b. Strobe light 
c. Degree wheel 


6. Camshaft and valve train parts 


a. Camshaft 

b. Camshaft bushings 

c. Tappets: solid and hydrau- 
lic 

d. Pushrods 

e. Rocker arms 

f. Vaive assembly 


J. Oil pump 
1. Location 
2. Function 


3. Replacement techniques 


K. Engine-chassis connections 
1. Electrical connections 


a. Primary ignition 

b. Generator or alterna™or 
c. Dash gages 

d. Starting circuit 

e. Other 


Referring to appropriate shop manual, 
remove radiator, lower fan pulley and 
timing gear cover. Remove gear(s} or 
chain, clean and inspect all compo- 
nents as necessary, Align timing 
marks when installing new gear and/or 
chain. Install new oil seal and gas- 
ket in cover. Replace cover pulley, 
fan belt and radiator. Replenish 
coolant. 


Referring to appropriate manufactur- 
ers literature, remove all components 
necessary to give access to the cam 
shaft. Inspect camshaft and bearings 
for wear. Replace camshaft bearings 
if necessary, using special bearing 
remover and replacer tool. Replace 
camshaft and all components previous- 
ly removed. 


Refer to manufacturer's specifica~ 
tior to adjust value tappets or 
rocker arms using feeler gage or dial 
indicat ur. 


Securely place vehicle on stands or 
Lift. Consult shop manual. Drain oil 
and remove oil pan, Remove oil pump 
assembly from engine for cleaning and 
inspection. Determine wear and repair 
or replace oil pump as applicable. 
Thoroughly clean oil pan and oil 
lines, Replace pan gasket and pan. 
Refill crankcase with oil. Start en- 
gine and test oil pressure. 
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2. Mechanical connections 


a. Motor supports 


b. Throttle linkage 

ce Engine to clutch 

d. Transmission linkage 
e. Exhaust 


3. Fluid connections 
a. Fuel lines 


b. Oil Lines 
c. Other 


L. Diagnostic methods 


Rencve enzine hold-dern bolts arc 
muts cn old supports. Zaise eugice 
high encugsh to orevide surticisct 
space to rencve supports. S3letckire 
etzire securely in place, reucve ari 
replace supperts as necessary. Lower 
enzines tighten all rcts arc boits. 


Check the exharst masnifeld tetterii; 
for free and proper usvemert; ictri- 
cate if necessary. Replace faulty 


unit. 


Replace any part or the eemecst sys- 
ten as required (meniicic, header 
pipe, rescnator, =utfler, taiipize. 


Dependin=s upen type of autamcdile, 
and consulting appropriate shcp 
mams2l, remve retessary accessories 
to provide sate workirs ccmditicss. 
Rexcyve pexer plant 2s cotlined in 
maneal by using cverhsed toist or 


shop crene with preper sting Firmly 
Secured. Heplace -~zgice me—=nts;, 


clean chassis, axi -stali nes power- 
plant. Reccumect cabtes, wires, Hoses, 
and lines. Maze necessary ecjrstrents 
ant test ron. 


Use appropriate tecls to mexe cisg- 
mostic tests. Ch=ctk compressicn, 
eylicder pressure, zemifol¢ vaccum, 
cil pressure, etc. Deternire ratcre 
of maifuncticn such as faulty rices, 
valves, bearings, zeskets, etc. 


Ne 
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TIE. THE FUEL SYSTEM 
Trade principles Trade practices Contact hours 114 
&. Principle: To supply clean fuel 


and to mix for optimm combustion 
B. System components 


> So 1 ie Tank 
= 2. Lines 
= 3. Filters, fuel 
ee &. Pumps 
ps3 5. Carburetor 
= 6. Filters, air 


7. Manifolds: intake, exhaust 


Sa AL Ramen RL ny ne I mane ype SO eM 


€. Fuel tank 
1. Location and mounting Prepare automobile on jack stands, | 
2. Features disconnect sending unit wire and 
filler tube; remove fuel tank. Remove 
a. Filler sending unit and test for open cir- 
b. Outtet cuit, test float. Inspect tank for 
c. Drain cracks, dents, and rust. Replace tank, 
d. Filter element inspect fuel cap gasket and vent hole. 
e. Baffles 
£. Sending unit 
g. Coating 
3. Repair techniques 
D. Fuel Lines Repair or replace fuel lines and 
hoses. 


1. Conposition 


1. Replace: Remove damaged line. In- 


2. Steel stall new line and connect fittims . 
b. Copper 2. Repair: Cut out damaged piece and 
c. Neoprene install a compression fitting and 
sleeve on each end of the Line. 
2. Fittings Connect the fitting together with 


a coupling. 


a. Compression 
b. Flared Repeat for a flared-type fitting. 


Ye aR eR nae 


3. Repair and repiacement tech- 
nique 
E. Fuet filters Replace fuel filter on line between 
fuel pump and carburetor. Disconnect 
1. Principle of operation clamps at each end of filter with 
2. Types clamp pliers. Remove filter and in- 
stall new filter in reverse operation. 
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3. Cleaning and replacement 


a. Porous bronze 
b. pisc, metal 
c. Ceramic 

d. Other 


techniques 


F. Fuel pumps 


Le 
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Principle of operation and 


fuel flow 
Types 


a. Mechanical -diaphragm 
b. Electric-diaphragm 
c. Electric-beLlows 


Fuel-vacuum pump combination 


Disassembly technique 


G. Carburetor 


I, 


2. 


3. 


Operating principle 


a. Venturi effect 
b. Fuei atomization 
c. Mixture ratio 


Types by flow direction 


a. Updraft 
b. Downdraft 
ce Side draft 


Types by valve 


a. Vane or butterfly 
b. Rotary 
c. Other 


Systems 


a. Float system 
b. Idle system 
c. Main system 
d. Power system 


Disassembly, cleaning and 


reassembly 
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Make sure that the fuel tank has suf- 
ficient amount of fuel. Check pump 
pressure. Check Lines for loose con- 
nections. If the fuel supply is satis- 
factory, disconnect fuel line at car- 
buretor, crank engine with switch 
off, ailowing fuel to go into a small 
container. If the pump is in good 
condition, strong spurts will flow 
out. If not, the pump is probably 
defective. Remove and replace new or 
rebuilt pump. 
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3 

4 
Service or replace carburetor. 2 
Remove and disassemble carburetor; 4 
clean all parts and repair or replace : 
as necessary; make adjustments speci- a 
fied; complete assembly and install i 
carburetor. € 
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6. Adjustments 


a. Float level 

b. Main meter jets 

c. Accelerator pump 

d. Idle mixture 

e. Idle speed 

£. Centering butterflies 

g. External throttle Linkage 
h. Other 


7. Choke 
a, Components 


(1) Butterfly 

(2) Piston 

(3) Bimetal spring 
(4) Fast idle cam 
(5) Heating tube 
(6) Linkage 


H. Intake manifold 
1. Passages 
a. Fuel-air 
b. Water 


c. Vacuum 
d. Exhaust heat 


2. Other features *nspect manifold for cracked, warped, 
or broken studs. Clean surface on 
a. Carburetor pad manifold and on block, install gasket 
b. Head-to-manifold mating required 
surface 
c. Other 


(1) Distributor 

(2) Fuel pump 

(3) Generator pad 

(4) Power-steering pump pad 


d. Types of gaskets 


I. Air cleaner 
1. Purpose and operation 


a. ilter incoming air 
b. Direct cool air 
c. Silence 


2. Types by service 


a. Oil bath 
b. Oil dip 
c. Paper element 


J. Positive crankcase ventilation 
ystems 


1. Types of systems 
2. Types of valves 


a. Metering vaive 

b. Flow restricting valve 
c. Closed 

d. Dual action 


Iv. ELECTRICAL SYSTEM 
A. Fundamental electrical data 


1. The electron theory and the 
structure of the atom 


a. Electro 
b. Proton 
c. Neutron 


2. Current flow in a conductor: 


the flow of electrons 
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3. Characteristics of conductors 


and insulators 
4. Principles of magnetism 


a. Types of magnets 


b. Polarity of magnets 


c. Attraction and repulsion of 


poles 


Remove air cleaner from carburetor, 
service according to type oil bath, 
wet or dry. 


Refe ¢ to manufacturer's handbook to 
service the major types of PCV sys- 
tems. Inspect all v lives, hose, and 
connections. 


wo 
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Contact hours 120 


Examine several types of permanent 
and nonpermanent, natural and artifi- 
cial magnets 


Make artificial magnets by rubbing 
iron and zteel bars against strong 
magnets, by striking with a hammer, 
and by electrical induction. Demagne- 
tize in a similar manner. 


Use iron filings and magnets to show 
the Lines of force around magnetic 
poles. Note the effect of changing 
position of like and unlike poles. 
Note the effect on filings of strong 
and weak magnets. 
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d. Simple magnetic induction 


Basic electrical terms 


a. Volt 
b. Ampere 
c. Ohm 
d. Watt 


The use of instruments in mak- 


ing simple measurements 
a. The voltmeter 

b. The ammeter 

ce. The ohmmeter 

d. The wattmeter 
Electrical circuits 

a. Series 

b. Parallel 


c. Series-Parallel 


Ohm's law 


Kirchhoff's law 


The electric storage cell:the 
conversion of chemical to 
electrical energy 


a. The primary cell 
b. The secondary cell 


Set up a galvanometer to record in- 
duced current and direction of cur- 
rent flow when a conductor cuts the 
tines of force of a magnet. Note the 
variation in strength of current flow 
caused by speed of cutting lines of 
force and strength of magnet. 


Ccanect electrical instruments into 
circuits in proper manner. Make 
measurements of volts, amps, and ohms. 


Apply Ohm's law to simple circuits, 
Note the effect on circuit values 
caused by varying each of the follow- 
ing: voltage, amperage, and resis~ 
tance. 


Apply Kirchhoff‘'s law to simple 
parallel circuits. Explain “"split~- 
ting" effect. 


Make electrical measurements of sin- 
gle primary and secondary cells. Com- 
bine cells in series and parallel 
fashion and make electrical measure- 
ments. Explain readings. 
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B. The Starting circuit 


1. Components 


a, Battery 

b. Starting motor 

c. Starting solenoid 
d, Starting switch 
e. Ignition switch 
£, Wiring 
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2. Major parts of the battery 


a. Cell 

b. Case 

c. Cell connectors 
d. Terminate posts 
e. Vent cap 

£. Electrolyte 
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3. Principles and operation of 
the battery 


a. Energy conversion 
a b. Volts available 
a c. Amperes available 
a d. Typical types 
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ee 4. Tests for operation Use a hydrometer and 4 voltammeter 


a to gage the condition of fully 

. & a. Electrolyte gravity charged, partially charged, and dis- 
4 b. Light load charged batteries. Slowly charge a 
a. c. Full load discharged cell while taking hydro- 
o" § meter and voltammeter reading, 

—- Make similar measurements for ceils 
ud under warm and coid conditions. 

5. Maintenance and service Develop a precedure for servicing a 
a battery including charging, cleaning 
ay a. Cleaning poles and cable ends and battery case, 


b. Discharge and slow charge and fastening in position. 
c. Proper connections 


6. Major parts of the starter Disassemble and reassemble a starter 
and solenoid for cleaning and inspec- 
tion. Identify points cf wear and 
parts requiring frequent replacement. 


a. Case 

b. Field coils 

c. Armature 

dad. Brushes 

e. Drive mechanism 
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7, Operating principle 
%. Typical internal arrangements 


a. Feurepole, two-field 
db. Four-pole, four-field 
c. Six-pole, six-fieid 


9. Starter motor service 


a, Disassembling and cleaning 

&. Replacing brushes 

ce. Checking armature with 
growler 

4. Turning commutator 

a, Making continuity check of 
field coils 


£6. Starter motor switches 


a. Manual-operated 

b. Vacuum-operated 

¢. Solencid-operated 

dad. Solenoid-and-relay~operated 


Li. Solenoid test techniques 
12. Solenoid repair methods 
13. Control switches and circuit 


a. Ignition switch 
b. Starter button 
c. Wiring in circuit 


14. Battery-solenoid-starter 
circuit analysis 


a. Ignition switch 
b. Starter button 
c. Wiring in circuit 


C. The charging system 


1. Introduction 


a. Description: a mechanically 
driven electro-magnetic 
device used to generate 
electricity 


b, Principles 


(1) Generation of a may- 
netic field 

(2) Cutting of lines of 
force by conductors 
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Examine a wiring diagram of a starter 
and circuit. Make continuity checks 
according to the diagram. 


Use a kit to repair a faulty solenoid. 
Explain operation. 


Make an electrical analysis and diage- 
nosis of a faulty starter on a live 
automobile. Make the necessary re- 
pairs. 
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2. D-C generators 


am 


a. Principles of aperzcian 


(i) Rotating conduc 
{2} Fixed magnetic fieid 
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b. Construction feature 


ite 


Hisassextle a generator. Identify 
each part, its fumction, and its 

(2) Housing ecaper operation. Reasserbie and note 
{2) Field coi any special adjustments 

{3} Pole shoes 

(43 Armature 

(5) End plates 

(6) Brushes 

(7) Pulley 

{8) Fan 
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ce Circuits 


(1} Externally grounded 
(2) Internally grounded 


| 
| 


d. Service techniques Disassemble a starter for owerhaul 
and inspection. Replace the brushes 
(1) Replacing bearings and and check holder spring tension. Turn 
brushes the comsutator. Check the armature 
(2) Testing and or replac- with 2 growler. Make electrical 
ing the armature checks of circuit. 


(3) Turning the commutater 

(4) Replacing field coils 

(5) External electrical 

(6) Adjusting the belt Adjust the drive belt to manufac- 
turer‘s specifications on a generator. 


3. Be regulators 


a, Frinciple: vary resistance 
in the field circuit 
b. Methods 


(1) External ly-grounded 
field 

(2) Internally-grounded 
field 

{3} Cutout relay 


c. Circuits Use a schematic diagram to explain 
the paths of current and operation of 
{i} Cutout relay the mechanisms within 2e reguiator. 


{2} Current regulation 
{3} Voitage regulation 


ws 
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d. Temperature compersation 
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e, u-C regulator checks 


{4} Cutout relay 
{2} TC regalater 


(3) Current-and-voltage 


regulator 


(a) Autolite 
{b) Delco-Rexy 
{c) Ford 


&, a-C generator: alternator 


a. Principies of operation 
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(1) Retating cacnetic field 
(2) Fixed ccnductors 


b. Construction features 


(1) Rotor 


(a) Field windins 

(b) Pole pieces 

(c) Slip rings and 
brushes 

(d) Shaft 


(2) Stator 


(a) Winding 
(b) Leninations 


(3) Housing 


c¢. Circuit withia alternator 


{1) 
42) 


(a) Younting lugs 
(b) Beat sink 

{c) Dicdes 

(d) Capacitor 


(e) Through bolts 


Bithin rotor 
within stator 


(a) Belit2 connected 
(>) Bye commected 


Test cutout relay closing voltage, 
test current relay and voltage relay, 
if not satisfactory rexcve for ser- 
Viciaz and adjusting service points 
with proper tools, replace on auto- 
mobile, start engine, run until nor- 
ral operating tecperature. Using 
tester adjust to manufacturer's 
specifications. 


Disassezdle an alternator. Test the 
perts, explain the function of each, 
ard describe the proper operation. 
Reasse-dble and note special precau- 
tiens or adjustrents. 
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d. Service techniques 
(1) External checks 


(a) Adjusting drive 
belt 
(b) Checking output 


(2) Internal chec’ 


(a) Turning slip rings 
and replacing 
brushes 

(b) Checking the field 
rotor 

(c) Checking the stator 

(d) Checking diodes 

(e) Checking bearings 


5. A-C regulators 


a. Principle: varying resistance 
in field circuit 


b. Types 
(1) Conventional 


(a) Single-unit 
(b) Two-unit 
(c) Three-unit 


(2) Transistorized 


(a) Partially 
(b) Fully 


6. Testing techniques for the 
charging circuit 


a. Polarity check 


(1) Positive-ground systems 
(2) Negative-ground systems 


b. Mechanical contact check of 
terninals and connections 

ce. Electrical checks of the 
charging cirevit using 
meters 


(1) Excessive resistance 
(2) Grounds 
(3) Open circuit 


Disassemble an alternator for re- 
building. Check all windings in 
stator for opens, grounds, and ex- 
cessive resistance. Turn slip rings 
in a lathe; replace brushes, check 
diodes. Reassemble, install, and 
check. 


Test armature and field circuits for 
grounded or open circuits. 
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D. ignition system 


1. Introduction 


a. Purpose; to ignite the fuel- 
air charge at a predeter- 
mined moment 

b. Principles of operation 


(1} Generation of a high- 
voltage charge 

(2) Timed sequence for dis- 
charge 

(3) Spark gap in cylinder 


2, Ignition coil 


a. Construction 


(1) Primary windings 
(2) Laminated core 
(3) Secondary winding 
(4) Case 


b. Operational principles 


(1) Electromagnetism 
(2) Mutual induction 
(3) Self-induction 
(4) Build-up time 


3. Condenser 
a. Construction 


(1) Sheet foil 

(2) Insulating sheets 
(3) Case 

(4) Lead 


b. Operating principle: storage 
of electrons 


4. Distributor 
a. Operational principles 


(1) Closes primary circuit 
to charge coil 

(2) Opes primary circuit 
to discharge secondary 
voltage 


ou 


Test the coil for proper output. 


Test the capacitance of the condenser. 


Examine distributor points for color 
and pitting. Check lubricant and 
condition of rubbing block, 
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(3) Properly sequences ard 
directs secondary volt- 
age 

(4) Varies the above with 
engine conditicns 


b. Construction 


{1) Drive mechanism 
(2) Cam 

(3) Points 

(4) Breaker plate 

(5) Rotor button 

(6) Cap 

(7) Advance mechanisms 


(a) Centrifugal 
(b) Vacuum 


5. spark plugs 


a. Purpose: To maintain a set 
gap for secondary discharge 
and ignition 

b. Construction 


(1) Electrodes 
(2) Insulators 
(3) Seals 
(4) Shell 


c. Features 


(1) Thread 

(2) Reach 

(3) Heat range 

(4) Gap adjustment 


d. Cleaning technicues 


(1) Abrasive 
(2) Solvent 


6. High-tension leads 
a. Purpose: Transport hish 


voltages 
b, Construction 


Use a tcxali seater to set the points 
in the distribcter while ivstailed in 
the car. 


Remove the distributor from tie car 
arg place in 2 test and adjyusteact 
stand. Check the edvente curve ard 
mouify as necessary to meet memciac- 
turer's stzcificeticrs. 


Use a timing light to set izniticn im 
correct tize segzerce with 2 reroirne 
engire. 


Remorve 2 set oF spars pluzs. 
Eor Driver reat Tecge ani etzics ecm 
@iticr. Clean. 223, exd reinsteli cr 
replace. 
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(1} Center lead 
(a} Solid 
(b) Strand 
{c} Other 


(2) Insulator 
(3) Terminals 


E. ELECTRICAL ACCESSORIES 


1. 


Manual switches 


@. Head light 

b. Dimmer 

¢. Directional signal 
d. Hackup Light 

é. Windshield wiper 


Fuses and circuit breakers 
@. Cartridge fuses 


Bb. Fuse panel 
¢. Bimetallic breaker 


Relays 

a. Current limit 

b. Horn 

Ca Light 

d. Felltale 

Sending units and gages 


2. Fuel units and gages 


(1) Electromagnetic-type 
(2) Bimetallic-type 


b. Fem: -rature units and gages 
(1) Bourdon-type 


(2) Femperature~sensing~ 
type 
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Comprehensive test 


Use an oscilloscope to analyze the 
entire ignition system. Match images 
on the screen with those in manual. 
Explain deviations observed from the 
pattern, and recommend corrective 
steps. 


ee ete eS 


eh tet 


File the points, adjust the gap, and 
check the closing voltage on each 
type of relay. 
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Make electrical tests on an electro- t 
magnetic unit using grounding methods 
and continuity checks. 
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c. Oil pressure units and 
gages 
(1) Bourdon type 
(2) Diaphragm-type 
(3) Bimetallic-type 
(4) Indicator light 


d. Ammeters 


(1) D‘arsonval-type 
(2) Other types 


5. Horns 
ae Major components 
(1) Driver 
(2) Diaphragm 
(3) Horn 


b e Operat ion 


(1) Electromagnetically- 
driven diaphragm 

(2) Compression and rare- 
faction of air 


c. Adjustment of the contact 


point air-sap 


6. Windshield wiper assembly 


a. Components 


(1) Switch 

(2) Wiper motor 
(3) Linkage 

(4) Blade 


Use a voltmeter to determine the 
potential delivered to an automobile 
horn. Refer to manufacturer's spec- 
ifications 


Adjust the air-gap between the con- 
tact points on a horn. Use a feeler 
gage for the proper gap and a screw 
driver on the adjusting screw 


Check the electrical requirements 
of a windshield wiper switch and ex- 
amine the circuit breaker 


a 
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b. Adjustments 


7. Interior Lights 
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nun a new 
ae Types wire to an interior light. Use both 
solder and solderless connections. 
(1) dash Note the grounding technique on the 
(2) Dome light fixture. Replace the bulb 
(3) Courtesy according to manufacturer's speci- 
(4) Other fications. 


b. Replacement 
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Headlights 


a. Ceomponents_ 


+ 


(1) Sealed beam unit 
(2) Mounting body 
(3) Adjusting screws 
(4) Wiring 

b. Aiming and adjusting Use available equipment to properly 

adjust headlights 

(1) One unit per side 

(2) Two units per side 


c. Voltage and current re- 
quirements 


(1) Single units 
(2) Dual units 


d. Causes of poor lighting 


(1) Low battery 

(2) Poor connection 

(3) Faulty or wrong size wire 
(4) Cracked sealed-beam 

(5) Improper adjustment 


Directional signals 
a. Components 


(1) Selector 

(2) Blinker unit 

(3) Wiring 

(4) Light: front or rear 


b. Operation 


(1) Selector Analyze problems in a directional 

(2) Blinker indicator system by checking the 
bulbs, wiring connections, flasher, 
and selector 


Other lighting circuits 
a. Light units 


b. Wiring 
c. Switches 


~ 
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V. COOLING SYSTEM 


A. Purpose: 


to maintain engine 


temperature at an acceptable 


level 


8. Principles of operation 


4. Properties of liquids 


a. As 
b. As 
c. As 
d, As 


a coolant 

a lubricant 

a corrosive agent 
a volatile agent 


2. Heat transfer 


a. Conduction 
b. Convection 
c. Radiation 


3. Circulation 


a. Thermo-zyphon 
b. Forced 


4, Other 


a. Pre 


ssurized system 


b. Cold-weather protection 


C. Sarvice of major components 


1. Coolant 


a. Wate1 
b. Alcohol 


ec. Air 


d. Other 


2. Coolant pump 


3. Radiator 


Test freezing point of coolant using 
a hydrometer. 


Const'lt manuf- cturer's skup manual. 
Drain coolant, remove fan belt, fan, 
and waterpump. Inspect water pump and 
rebuild or replace waterpump assembly. 
Replace fan, fan beit, and hoses. Ad- 
just belt tension, replace coolant. 


Drain coolant, remove radiator hoses; 
transmission cooling lines if applica- 
ble: radiator mounting bolts, remove 
radiator. Replace radiator, reconnect 
hoses, refill cooling system with 
proper coolant, pressure test. 
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4. Thermostat 


a. Bellows 
b. Bimetallic 


5. Connecting hoses 


6. Pressure cap 


7. Fan 


8. Fan belt 


9. Heat indicator 


D. System service 


E, Comparison of water-cooled and 
and air-cooled engines 
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Locate leak either by visual inspec- 
tion or by immersion method, Minute 
leaks may be corrected with Liquid 
compounds, Larger leaks should be 
soldered, After radiator has been 
replaced in car, it should be pres- 
sure tested. 


Refer to manufacturers shop manual. 
Drain coolant, remove thermostat, 
Inspect visually and by hot water 
immersion method if necessary. Re- 
install or replace as required. Re- 
plenish coolant. 


Inspect waterhoses visually for 
cracks, leaks, cuts, and wear. Re- 
place if necessary. 


Consult appropriate shop manual. In- 
spect, repair, or replace fan unit as 
required. 


Consult manufacturers shop manual for 
specifications. Using straight edge 
and ruler or tension gage, check for 
proper tension and adjust if neces- 
sary. Inspect for cracks, wear, etc., 
and replace if necessary. 


Consult applicable shop manual and/or 
wiring diagram. Check vapor pressure 
sendivg unit for overheated tube. 
Check electric sending unit for 

shorts and/or grounds. Replace sending 
unit, gage and/or wiring as needed. 


Consult manufacturers shop manual. 
Prepare vehicle for reverse flushing 
procedure. Use specified cleaning 
agent. Clean and flush system. In- 
spect all components and replace if 
needed. Pressure test the system us- 
ing pressure tester. 


Consult appropriate manufacturer's 
shop manual. Visually inspect blowers, 
belts, air ducts, and thermostatic 
controls for wear,proper adjustment 
and proper operation. Check for ob- 
struction of fins due to foreign mat- 
ter, cleaning then with compressed 
air if necessary, 
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VI. POWER TRAIN 


A. Components 


i. 
2. 


3. 
4, 
3. 


Clutch 
Transmission 


a. Manual 
b. Automatic 


Overdrive 
Propeller shaft 
Differential 


a. Rousing 
b. Gears 
c. Axles 


B. The clutch 


1. 


2. 


Purpose: to engage and disen- 
gage engine to drive train 
Types 


a. Positive 
b. Friction 


(1) Dry 
(2) Wet 


Components in a dry-clutch 


a. Clutch pedal 


b. Linkage 


a. Manual 
b. Hydraulic 
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Disassemble a good clutch and examine 
position and operation of each part. 
Check the spring pressure of a good 
pressure plate and note the movement 
of centrifugal weights. 


Examine clutch pe¢ai play. Check for 
excessive wear in countershaft, outer 
bracket, pedal rod, clevis pin, 
clutch fork. Replace worn parts. 


Remove slave cylinder from automobile. 
Disassemble; inspect for wear and 
pits in cylinder wall. 


Hone cylinder. Do a thorough cleaning 
job after honing. Assemble in re- 
verse order. Replace cylinder on ve- 
hicle and fili unit with brake fluid. 
Bleed air from cylinder. The same 
operations apply to master cylinder 
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tc. Threwout fork 

d, Throwour bearing 

@, Pressure plate assembly 
£. Flywheel 


*, Ghuteh diss 
4, Operation 
&. Spring action 


b, Centrifugal weight action 
c. Disengozging mechanism 


©. Syncromesh transmission 


1. Purpose: To provide @ selec- 
tion of gears to muitiply en- 
gine torque 


Zz. Types 
a. Three speeds forward; one 
reverse 
b. Four speeds forward: one 
reverse 


c. Three speeds forward with 
overdrive; one reverse 


3. Components 


a, ase 


{1} Drive pinion (ieput) 
(2) Main shaft (eutput} 
{3} Others 


ce. shift linkage 


4, Operation 


a. Alisament of gears with 
shift mechanism 

b. Synchronization of rota- 
tional speed of gears to be 
meshed 
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use a dial indicator to check rument 
of 4 clutch disc. 


Diagnose cluteh malfunctions ~~ 
binding, chatter, slipping, ha. 
operation, end lack of operation. 
Gisassemble and replace faulty parts 
or adjust, as necessary. 


Disassemble a good standard transmis- 
Sion and identify the components. 
Reassemble. Make each gear shift by 
hand and explain the flow of power 
and terque multiplication. 


Exsmine the shift Linkage on @ manual 
transmission for excessive vear ard 
slack; check bushings and iubricate 
and/or replace; operate Linkage to 
assure proper selection of 211 four 
in-gear positions, as well as neutral 
position; adjust linkage as required 
by lengthening, bending, or shortening. 
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¢. Multiplication of torgue 


5. Fower flow and gear position 


a, Reverse 


b. Low 

cs. Pntermediate 

a High 
tverdrive 


1, Fuxpose: To veduce engine to 
drive ratio 


2. Types 


a. Traasmiss ion-mounted 
5. Differential -mounted 


tar 
e 


Components 


a. Case 

b. Transmission mainshaft 
{iaput) 

c, Flanetary gear 

a. Freewheeling mechanism 

e, Overdrive mainshaft 
{output} 

£. Shifting mechanism 


&. Power floy 


a. Ihdirect grive 
b. In overdrive 
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Dieguose malfunctious cf a transmis- 
Sica ir acar. Identify tke natere 
of the prebiem (fer exemple: hard 
shitting, geer elech, slipping out o¢ 
gear, n0 power transmission, noisy 
gears, etc.) and reason fer problem 
{for example: improperly adjusted 
linkage; worn bearing, gears, o% 
linkages; broken gears; Lubricant 
leaks, etc.}. 


Make an electrical check of the over- 
drive circuit. Prepare the overdrive 
for removal from car by disconmecting 
speadcmater cabie, electrical wires, 
and propelier shaft; drain lubricant. 
Remove fren cer and place on work 
tenes, Gisasserb_: 2en2 inspect for 
wezr and break:. Clean thorcuzhiy 

wot Salvact Teserenhble using nex 
TeETS ana gaskecs as rejguirec. 
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E. Autemmtic trans-issicens 


1. Purpose: aute=atic selecticn 


393 


of gearing to cset aute-cdile 


iead and speed require-cots 


2. Principles 


3. 


4. Fluid csuplings and torque 


a. Ince=pressibility of fluids 
b. Fluid trcnsmissicn of force 


c. Planetary gear operation 


da. Clutch disk operation 
#ajor cctponents 


a. Fluid r=fs) 

b. Fiuid esupling 

e. Drive cletches 

€. Planetary gear systen 


€. Final drive or cutpat sheft 
£. Bydraulic control mechanis: 


ccnvertters 


@. Brive c=-ber 
>. Driven cemher 
c. Stator (epticnal) 


Finid or oil pu=ps 


2. Ensine driven 
b. Propeller skaft driven 


Brive clutches 


2. Servo-engaced 
b. Spring-relessad 


Planetary gear systex 
@. Sm zear 


&. Planetary gears 
c. Rine sear 


Final drive er outpst shaft 


Bydreulic control ceckenie- 


or walve body 
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10. External Linkage Adjust the linkage on each type of 
automatic transmission. Make elec- 
a. Mechanical trical check of circuitry; vacuum 
b. Vacuum check of Lines, and Linkage position 
c. Fluid check. Adjust to manufacturer's 
specifications for idle, siow, road, 
and stall. 


11. Power flow 


a. Low 

b. Intermediate(s) 
c. Direct or final 
d. Reverse 


12. ia-car transmission service 


a. Diagnostic testing Check fluid for proper level and for 
foaming. Try transmission in all 
shift Lever positions to determine 
whether or not the car moves, Drive 
car over road of varying terrain and 
check t2havior of transmission, 

Lift car an= go underneath and make a 
close visual check. Effect one or 
more oressur: gages as required. 
Consider evidences to determine 
shethe™ an adjustment, in car repair 
or removal for complete overhaul ,is 
in ordex, 


b. Linkage adjustment Adjust aucomatic transazssions exter - 
nal linkage. 47.1y parking t~ake and , 
Flace sereccor lever in weutral. Ad- 
just the angine “il: seed to speci- 
fications with 4 cazchemeter. Tita the 
angine tot, adjuzt “he antiet 2.2 
dashpet clearanc2 acl. £2: scarter 
circuit in all seiciucor Lever posi- 
tions, the circuit must 12 orsr on 
ali positions except 8. 4 +. apply 
perking brake to preven: opersticn 
of the rear ounp and iast=:* pump 
pressure gage, Check préssur: adjust 
ment zt idle and stall speeds. 42just 
the throttle linkage, selector iever 
and ¢tarter neutral switch, Folic 
manufacturer's specifications 
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c. Replace gaskets and seals Place car on stands as high as possi- 
ble. Replace rear seal by removing 
drive shaft as directed. Use suitable 
puller. Remove old seal and drive in 
new seal with proper driving tool. 
Replace drive shaft as directed. 


- Remove governor housing, retainer 
bolts and gaskets. Replace gaskets, 
reinstall cover and bolts. 


Remove oil pan and filler tube retain- 
ing bolts. Replace old gaskets and 
filler tube seal, reinstall filler 
tube and oil pan retaining bolts. 


d, Other 
(1) Band adjustment Make external adjustment of bands on 
(2) Valve body replacement automatic transmissions of this de- 
(3) Governor replacement Sign; use manufacturer's specifica- 
tions. 
Place car on high lift for easy ac- ; 
cess to underside of car. Clean area . 
along gasket joint of pan or cover to 
be removed. (Scrape with putty knife, : 
wash, and blow off with compressed : 
air as required to thoroughly clean; i 
or steam clean}. Remove pan or cover z 
from opening where work is to be done. : 
Clean all parts removed by submerging E 
(when allowable) in a clean solvent. 
Do not wipe any internal parts with a ‘ 
cloth. Make repair. Reassemble and : 
*. - fill with new fluid as recommended. © 
Pa Pressure test after any jobs involv- "3 
= ing the governor, valves, body pres- i: 
= sure, regulator,or other hydraulic : 
iat control mechanisms. i 
a 13. Qur-of-car transmission Z 
=e service = 
- 2. Front se?! replacement Remove dust covers from torque con- 
tg verter housing and take out torque 
ae sonverter to flygheel bolts. Remove 
oe linkage and wiring. Remove motor sup- 
=. ports and rear cxoss membe7s where 
as required. Remove drive shaft as 
= directed. 
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b. Minor or szjer rer: 
F. Propelier shaf:z 


i. Purposes cormect crarscaria.r 
to differertial 
2. Types 


= a. Enclosed or open 
~ b. One-piece or tro-piece : 
c. Holicw or solid ‘ 


3, Features Weise the aecteccsSils on = Lift. Start 


a. Drive angie £0 higteey st2al .crtts: rear tires 
b, Concentric running wast = in Tele-tsy. Check tke pro- 
c. Baiance yell=- shel: fac temmirg oecmeentric 
d. Slip joints @m2 tor telence. Sefer t2 ce=oufec- 
Tiarer*s vamrc2’ ‘+r cerrective acticn. 


G. Universal joints 


1. Purpose: to transmit —>:i- 
between two part: without « 
common center line 

2. Types rlét: yehicl: c= seters sterds or 
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Jaci. Receve propeller shefe and ci- . 
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~ 


3. Features “Tiveisel _.ant ef cisstant velocity 
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4. Lobrication requirements 


H. Rear aztes 
1. Purposes 
a. Support automobile weight 
b. Support the rear brakes, 


wheels, and tires 
c. Esuse the differential 


2. Types 

a. Full-floating 

b. Yaree-quarter-floating 
3. Campénents 

a. Sele hsusire 


(1) Brakes 
(2) Seals and gaskets 


(3) Bearings 


b. Azle shafts 
c. Pif€ferential carrier 


Refer to manufacturer's manual to 
select proper lubricant in servicing 
both types of universal joint<. 


Place vehicle securely on stands. 
Refer to shop manral. Remove wheel, 
brake, drum, and anchor plate assem- 
bly. Remove axle using slide~hammer 
puller. Remove bearing using hydrau- 
lic press, Clean and inspect rear 
axle. Install new bearing on axle 
shaft. Replace axle shaft in housing. 
Instali new axle seal. Replace anchor 
plate, brake drum, and wheel. Refill 
differential with Lubricant, adjust 
brakes. Test drive vehicle. 


Referring to shep manual, place 
vehicle on safety stands. Place 
stands under frame, let axle assembly 
rest on £icor jac’. Remove shock 
absorbers, U bolts, and tearqve bars 
when required. Disconnect bree tine. 
Remove axle assembly. Clear aad in- 
spect all W-boits, ete. inetril new 
axle assembly. Connect aii Lines, 
hoses, and suspension components. 
Check diffe~2ntia] Lubricant, sleer 
and adjust brakes. Instait wheeis ar~ 
test drive. 
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I. Differential, standard 
1. Purpuses: 


a. To multiply torque of the 
engine 

b. To change direction of 
motion 

c. To permit variation >Detween 
the speed of the rear 
wheels 


2. Types 


3. Components 
a. Pinion gear 
b. Ring gear 
c. Differential case 
(1) Spider gears 
(2) Bearings 
(3) Case 


d. Differential carrier 


4. Action of the differential 


VII. SUSPENSION s¥STEM 


&. Taurede tebe: 
i. Purgoss: 


@e TO 27iith ~ 2aG snostk 

b, To mointaina irataect be- 
tween rizd gece “are 

1. Fe uaintain absgomenc 
aith the schazs‘s 


Refer to applicable shop manual. Re- 
move drive shaft and rear axles. 
Drain differential housing and remove 
differential assembly for cleaning 
and inspection. Replace worn compo- 
nents and adjust clearances using 
dial indicator and feeler gage. Rein~ 
stall differential in axle nousing, 
install new seals and gaskets. Refill 
differential with lubricant. Install 
axies and drive shaft. Test drive. 
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2. Requirements 


a. Elasticity: to flex and 
to return to original 
state 

b. Flexibility: to be adapte 
able to many road condi- 
tions 

c. Acceptable ride: to have 
a favorable sprung-to-un~ 
sprung-weight ratio 

d. Strength: to be able to 
carry overloads on rough 
surfaces 


3. Components 


a. Wheels and tires 
b. Axles or A-arms 
c. Springs 

d. Shock absorbers 
e. Control members 


4. Lubrication of chassis Follow a lubrication guide to select 
suspension components proper lubricant type and application 
point. Lubricate the front and rear 
suspension on an automebile chassis 


Be Tires 
1. Construction 
a. Cord body 


b. Rubber tread 
Ce Wire bead 


2. Types 


a. Tube 
b. Tubeless 


3. Balance Balance tires both statical and dy- 
namically. Give a full explanation 
a. Static of the need for ooth types of balance 
b. Dynamic 


C. Wheels 
l. Features 
a. Offset 


b. Drop center 
ce Bead-lock flange 
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st | 
, d. Flange width 
e. Bolt patterns 
2. Tolerance Measure the runout of both a wheel 
and a tire; compare with manufac- 
ae Lateral runout turer’s allowable tolerances 
b. Radial rumout 
D. Springs 
1. Purposes 
a. To absorb road shock 
b. To align axle-to-frame 
2. Types 
a. Leaf 
b. Coil Replace rear coi! springs. Jack up 
c. Torsion bar car and support front or rear end at 
the frame side rails. Remove front 
3. Mounts wheels, stabilizer, shock absorber, 
lower control arm to floor and remove 
q a. Rigid coil spring. CAUTION: clean and in- 
= b. Shackles spect all parts for damage and re- 
7 place worn or broken parts. Reassem- 
4. Service ble using proper spring for specific 
automobile. 


a. Lubrication of spring 

b. Lubrication of mount 

c. Replace one leaf or entire 
unit 


E. Shock absorbers 


i wg 1. Pyrpos2: to absorb and dis- 
3 sipate road shock 
2. Types 


a. Direct acting 
b. Cam-operated piston 
c. Rotary vane 
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. 3. Mounting methods Place stands under lower suspension 


arms or axiec. Remove retaining nuts 


4 . @ Position - or bolts at upper end of shock absor- 
4 b. Brackets and bushings ber. Remove bolts at lower end, then 


4 lower the shock absorber. Lubricate 
/ 4 F. Other control members rubber bushings with rubber lube to 
e. prevent squeaks. Remount and torque 
a 1. Purpose: to maintain align-~ nuts to specifications. 
° 4 ment of the chassis in re- 
i action to unequal road con- 
4 ditions, crosswinds, etc. 
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2. Types 


a. Stabilizer bars Place car carefully onto stands. Dis~ 
connect strut and bar mounts in a 
safe manner. Replace worn and broken 
metal and rubber bushings. Apply 
rubber lubricant to ali rubber parts 
to prevent squeaks. Do not try to 
weld. 

b. Anti-sway bars 

c,. Others Place car carefully onto suitable 
hoist such as a twin post, or drive 
on ramp-type lift. Lift car and sup- 
port to relieve the pressure at the 
control arm pivots. Remove control 
arm pivot attaching bolts in a safe 
manner and in the sequence that facil- 
itates easy removal. When replacing 
arm, first assemble all pivots loose- 
ly. Then with everything in place, 
tighten securely. Check drive line 
angle to be certain of alignment, 


G. Rear suspension 


1. Types 


a. One piece axle housing 
b. Independent 


2. Components 


a. Axle housing o* control 
arm 

b. Spring 

ce. Shock absorbers 

d. Others 


3. Service 


a. Checking alignment Check the alignment of the rear sus- 
pension. Make recommendation for ad- 
justment and proceed under instruc- 
tor's supervision. 

b. Replacing spring, shock 

absorber, control arm, etc. 


H. Front suspension 
1. Features 


a. Beam axle 
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b. Independent 


(1) Kingoin 
(2) Ball-joint 


2. Components 
a. Axle or A-arms 
b. Springs 
c. Shock absorbers 
d. Stabilizer bar 


3. Replacement of components 
4. Alignment by adjustment 


a. Caster 


b. Camber 
c. T_es«in 


3. Alignment by bending 
VIII. STEERING SYSTEM 
A. Introduction 


1. Purpose: to direct the travel 
of an automobile 


2. Components 


a. Steering gear 
b. Linkage 
ce Spindles 


3. Operation 


a. Mechanical advantage of 
steering box and linkage 

b. Steering geometry 

c. Hydraulic power assist 


a 
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Lift car from floor;support on stands 
at outer end of lower control arms. 
Check ball joints and/or kingpins 

and bushing for wear, replace if nec- 
essary. Adjust front wheel bearings 
and equalize pressure in front ana 
rear tires, Check tie rod ends, tie 
rods, front and rear control arms 

and other components, repair or re- 
place it if needed. Lower car to 
floor and position on wheel align- 
ment rock. Balance front and rear 
wheels. Adjust caster, camber, toe- 
in and rear wheel alignment. Follow 
manufacturer‘s procedures and in- 
structions for car involved. 
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B. Steering gears cr boxes 
1, Manual 


a, Components 


(1) Steering shaft 
(2} Coupling 


(3) Worm and roller 

{(b} Recirculating 
bali 

(c} Cam and lever 


(3) Sector shaft 

(4) Pitman arm 

(5) Box, housing, bear- 
ings, etc. 


b. Operation 


(1) Reduces turning effort 

(2) Multiplies turning 
force 

(3) Change plane of motion 


c. Adjustments 


(1) Worm bearing pre-load 

(2) Sector shaft end play 

(3) Center load adjust- 
ment 


2. Iintegral-type power-steering 
boxes 


a. Components 


(1) Hydraulic pump 
(2) (a) Vane-type 
(b) Rotor-type 


(2) Relief valve 
(3) Lines 


(a) Delivery 
(b) Return 


(4) Integral-type steering b-x 


(a) Constant-control 
(b) Coaxial 
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Place stands under car and cover fen- 
ders. Remove pitman arm and loosen 
sector lash adjusting screw. Adjust 
worm bearing to specific clearance. 
With steering at: center position, 
make sector lash adjustment and re- 
place arm. Lower car and test. 
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(c) Saginaw 
b. Operation 


(1) Hydraulic pressure 
assist 

(2) Precaution: avoid 
entry of dirt 


c. Adjustments 


(1) Thrust-bearing pre- 
load 
(2) High-point 


C. Steering linkage 


1. Components of typical system 


2. 


3. 
4. 


3. 


a. Pitman arm 
b. Relay rod 
ce. Idier arm 


d. Tie rods and adjustment 
sleeves 
e. Pivot joints 


(1) Ball-~and-socket 
(2) Tie-rod ends 


Variant linkages 


a. Drag link and intermediate 
steering arm 
b. Center pitman 


Linal.ge-type power steering: 
power cylinder 


Spindles and steering arms 


a. Kingpin type 
b. Ball-joint type 


Adjustments 
a. Manual 
(1) Pitman arm 
(2) Adjusting sleeves 
(3) Ball-and-socket 
joints 


b. Power: control valve 
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Hydraulic pumps and lines 
1. Hydraulic pumps 

a. Vaneetyne 

b. Rotary-type 

c. Other 
2. Hydraulic lines 


a. Pressure delivery 
b. Return 


Lubrication 

1. Manual- and power-steering 
boxes 

2. Hydruulic pumps and power 


cylinders 
3. Linkage pivot points 


Service 


1. Rebuilding steering boxes 


Si 


Place stands under car and cover fen- 
ders. Remove small hese from gear 
housing and start engine. Turn steer~ 
ing wheel from lock to Lock until all 
fluid is removed from system. Replace 
hoses and tighten nuts, Refill reser- 
voir and bleed system by starting en- 
gine and turning steering wheel from 
one extreme to the other. Check and 
test for leaks (pressure test). 


Remove, rebuild, and replace steering 
box. With car on stands, disconnect 
steering coupler and pitman arm. Re~ 
move steering box and place on a clean 
work surface. Disassemble box and - 
clean, air dry and inspect all parts. 
Use a magnifying glass where needed 
for a minute inspecgion. Replace worn 
bushings and .seais., Reassemble, using 
idubricants to hoid parts in position 
and lubricate as required. Adjust and 
remount box. Reconnect coupler and 
pitman arm, 


Remove, rebuild, and replace power 
Steering unit. Remove power steering 
unit in same manner as conventional 
box. Overhaul procedures vary greatly. 
Always refer to shop manual. Place 
tnit on a work bench having a large 
clean work space, To keep parts in 
proper reassembly order, lay them out 
as in an exploded view. Clean parts 
of one subassembiy at a time. Air dry 
{no rags). Inspect parts for wear, 
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2. Replacing pivot points 


3. Rebuilding hydraulic pumps 


4. Rebuilding power cylinders 


5. Adjusting the pitman arm 
and the tjusting sleeves 


6. Replace kingpin and bush 
spindles 
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straightness, interfering nicks, and 
breakage. Do not attempt to straight- 
en or weld any steering parts. Re- 
assemble, using recommended special 
tools, fluid to coat internal parts, 
sequence and work practices. Adjust 

to proper torque and clearance spec- 
ifications. Remount unit and reconnect 
hoses. Refill with new fluid and re- 
check for safety. 


Position car in bay and place on jack 
stands so that all steering linkage 
may turn free. Replace complete idler 
arm or use kit as needed. Draw nuts 

to specified torque and replace cotter 
pins. 


Inspect, remove, and replace tie rods 
and tic rod ends as needed. Remcve 
tie rods with suitable puller. Note 
overall length and manufacturer's 
specifications. Replace, using lock 
nut or puller. 


Drain all fluid from pump and resere- 
voir. Disconnect hoses from pump and 
plug co prevent drainage ef hoses. 
Remove pump belt pivot bolt and nount- 
ing bolt and lift off pump and resere- 
voir. Clean pump and reservoir and in- 
stall repair kit following manufactur- 
er's schematics and instructions for 
type of pump being repaired. Replace 
pump on engine; install and adjust 
pump belt. Check for leaks and check 
pump pressure. 


Remove the two hydraulic lines cone 
nected to the power cylinder and drain 
fluid into a container. Remove the 
power cylinder from the vehicle and 
inspect seals, brass fitting, hose, 
and other parts. Remove piston and 
rod. Reassemble by reversirg the dis- 
assembly procedure 


Lift car So as to remove weight from 
front wheels and spindies. Check king- 
pins for wear and replace if necessary. 


a 


7. Replace ball joints 


IX. BRAKING SYSTEM 


A. Introduction 


1. Purpose: to slow or stop 


vehicle 


2. Principles 


3 


* 


4. 


a. Friction; conversion of 
force to heat 

b. Mechanical advantages of 
levers 

ce Relationship of pressure, 
volume, and force of cyl- 
inder of various sizes 

d. Characteristics of fluids 


(2) Incompressibility 

(2) Force and pressure 
transmission 

(3) Corrosiveness 

(4) Lubrication 

(5) Coolant 


Requirements 


a. Dependability 

b. Duty-rated for overload 
c. Heat dissipation 

d. Ease of operation 

e, Low maintenance 


Types 


a. Bendix duo«servo 

b. Lockheed 

ec. Chrysler centerplane 
d. Disk 

e. Other 


Major components of the sys- 
tem 


a, Individual wheel brakes 

b. Master cylinder and dis- 
tribution lines 

c. Emergency brake and link- 
age 

d, Power booster 
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Remove ball joints as in 

directions, Service or r2place spin- 
Gle as required. Reinstall components 
as directed in applicable section. 
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| B. Drum-type brake 


Components 


ae Drum 

b. Backing plate 

c. Shoes 

d. Wheel cylinder 

e. Shoe return spring 
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£. Wear-adjustment mechanism 


Operation 


a. Hydraulic pressure in 
wheel cylinder 


b. Shoe action against drums 


ce Self-energization 
d. Return action 


Adjustment 

a. Lockheed-type 
b. Bendix-type 
ce Chrysler-type 
Service 

ae Replace shoes 


b. Repair cylinders 
ce Turn drums 


Disk-type brake 


Components 


a. Pressure plates 
b. Wheel cylinders 
c. Lining or pucks 
d. Housing or brake disk 


Operation 


a. Disk~and-housing type 
b. Disk-and-puck type 


3. Adjustment 


. a Disk-and-housing type 


b. Disk-and-puck type 


: a ‘ a 
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Adjust the brakes on all wheels on 
each type of drum brake. Evaluate 
the life remaining before relining. 


Rebuild the brake on a wheel by re- 
placing shoes, repairing the wheel 
cylinder, and turnirg the drum. 
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Z D. Master cylinder 


1. Components 


a. 
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a. Housing 


41) Cylinder chamber 
(2) Reservoir chamber 


b. Piston 

c. Cup and spring 
d. Pedal rod 

e. Boot 


Ee 2. Operation 


ae Foot pedal activated 

b. Pressure developed in the 
master cylinder 

c. Equal distribution 

d. Effect of varying size 
wheel cylinders 
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3. Service Rebuild a master cylinder. Hor? the 
cylinder, measure for wear tolerance, 
a. Maintaining fluid level install a repair kit, and remount on 

b. Replacing boot the chassis. Fill with fluid and ad- 


c. Rebuilding the master just the pedal-to-cylinder linkage. 
cylinder 
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E. Emergency brake Adjust the linka,e and/or replace the 


brake band or shoes on an emergency 
1. Purpose: to provide an in- brake. 


dependent, mech.aically ac- 
F centuated brake for parking 
4 and emergencies 

4 2. Types by operation 


« - sta 
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a @. Externally contracting 
5 b. Internally expanding 


3. Adjustment 


: a. External 
q b. Internal 


F, Vacuum booster 
3 1. Purpose: to reduce pedal ef- 


fort and raise braking force 
2. Types by manufacturer 


Sr oes eel ali rl 


a. Bendix 
b. Kelsey-Hayes 
c. Other 
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Sources of trouble 


a, Leakages 

b, Clogged filter 

c. Linkage maladjustment or 
wear 


X. HEATING AND AIR CONDITIONING 


A. Introduction 


1, 
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Purpose: temperature and hu- 
midity control of passenger 
compartment 

Types of control 


a. Heaters 
b. Air conditioners 


B. Heaters 


1. 


2. 


4. 


Purpose: elevate temperature 
for passenger ccmfort 
Operation: absorption of 
heat from engine coolant; 
blow heated air throughout 
passenger compartment 
Components 


a. Heater ccre 

b. Heater hoses and clamps 
c. Blower fan 

d. Defroster hoses 

e. Radiator 

£. Engine coolant pump 

g. Heater controls 


Service 


a. Repair or replace heater 
core 

b, Replacement of heater hose 

co Replacement of defroster 
hose 

d. Check and repair electci- 
val circuit and blower 
motor 

e. Change engine thermostat 


C. Air conditioning 


l. 


Purpose 


eo . ~- en er. ee hale 


vompretely disassemble and rebuild a 
vacuum-boost unit, Carefully follow 
manufacturer's literature and use 
recommended procedures, specifica- 
tions, aud part:. 


Troubleshoot inoperative heater. 


Install a heater in a car. Remove 
plugs from firewall or drill holes. 
Mount heater unit; insert fitting on 
waiter pump and block; run water Line 
and electrical circuit with switch. 
Fill with coolant and check for leaks 
and proper operation. 
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a. To reduce air temperature 
in passenger compartment 

b. To reduce humidity in 
Passenger compartment 


2. Operation 


a. Absorption of heat from 
air and direct a flow of 
cooled air 

b. Transport heat to the out- 
side where it is dissipae-. 
ted 

Ce Reduction of moisture by 
cooling, then heating the 
air to be circulated 


3. Service of system components 


a. Condenser 


b. Compressor 


c. Expansion valve 


d. Evaporator core 
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Discharge system of replacement, dis- 
connect and plug hoses, remove and 
replace condenser and connect hoses. 
Evacuate the system and recharge with 
freon 12. Test the system for leaks 
and check for proper operation. 


Replace or repair air conditioning 
compressor unit. Discharge system of 
refrigerant. Disconnect and plug 
lines. Remove compressor belt and 
mounting bolts. Disassemble compres~ 
sor being careful with the valve 
plates. Determine worri parts and ree 
‘assemble. Evacuate and recharge sys- 
tem; check evaporator temperature for 
proper operation. 


Discharge refrigerant from system, 
disconnect: hoses, remove and replace 
expansion valve, being careful with 
capillary tube. Connect hoses, in- 
sulate capillary bulb; evacuate and 
charge system, check for leaks and 
proper operation. 


Discharge system of refrigerant. Dis- 
connect and plug hoses; remove and 
replace evaporator. Connect hoses. 
Evacuate and charge system with Freon 
12. Test for leaks, check compression 
oil and check system for proper oper- 
ation. 
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f. 


e. Heating core 


Blower and motor 


g. Sight glass 
>». Pressure relief valve 


i. Filter 

j. High-pressure lines and 
hoses 

k. Air hoses and outlets 
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Discnarge refrigerant from system, 
disconnect hoses, remove and replace 
dehydrator being careful of sight 
glass when applicable. Connect hoses, 
evacuate and charge system with Freon 
12. Test compression oil for leaks 
and check for proper operation. 


Disconnect motor to switch wire con- 
nection. Remove and replace or re-~ 
pair heater motor following specific 
manufacturer's service manual. 


Discharge system of freon, disconnect 
hoses, vacuum hose and manual control 
cable. Remove and replace manual con- 
trol valve or diaphragm. Connect . 
hoses, manual control cable and vacu- 
um hose. Evacuate and recharge system. 
Check for leaks and proper operation 
of systen. 


a ie a ee 


“at 


gg cee ee et eee = 


ie “ r =o e me, oe = ded bs . iad a” s beres = S Winer see . at - aor . y 
arnt cnet oe en se oe ° es Fee iy Miata Te . ora * 7 ae er er er ae are i 
“ 


39 


APPENDIX 


! | 


t 
A ee a 


eave. 


atin Hr see Ate at 
a Ee eta eaten 


rey 


a ane le apr TA 


2 tae Pete te eth A” Sky 
a 


a fyestenes etn atthe 4 = aes a 
ys aiid hid bed Ma aS esa dah Ba de if : ' 
yey OE ed OPP isi Lee, Ger F 
Does A fee Si Pehle cag Me [eg ite hs TAREE! . 
met é ‘ean — + ne ented + 
é - 


siete aie, 


plied bd LAA ia Aaeis Liem AA ies nee 


an 
i 


iit 


nat yates nt 
! 
eer 


7 
a - Bey sie es 
swe. eee EN - . mo 


60 
BIBLIOGRAL .i¥ 


American Technical Society Series 


Frazee, Irving, and Earl L. Bedell (eds.}. Automotive Brakes and Power 
Transmission Systems. 1st ed. Chicago, Iliinois: American Technical 
Society, 1956. (Study Guide also available) 


. (eds.) Automotive Electrical Systems. 2nd ed. Chicago, 
Illinois: American Technical Society, 1956. (Study Guide also available) 


» (eds.). Automotive Fuel & Ignition Systems. Ast ed. Chicago, 
Illinois: American Technical Society, 1953. (Study Guide also available) 


Venk, Ernest A., and Walter E. Billiet. Automotive Engines, Maintenance and 
Repair. 3rd ed, Chicago, Illinois: American Technical Society, 1964. 
(Study Guide also available) 


- Automotive Fundamentals. 2nd ed. Chicago, Illinois: American 
Technical Society, 1961. (Study Guide also available) 


Venk, Ernest A., and Edward D, Spicer. Automotive Maintenance and Trouble 


Shooting. 3rd ed. Chicago, Illinois: American Technical Society, 1963. 
(Study Guide also available) 


Venk, Ernest A., Walter £, Billiet, and Walter V. Alley. Automotive Suspen- 


sions, Steering Alignment & Brakes. 3rd ed. Chicago, Illinois: American 
Technical Society, 1962. (Study G Guide also available) 


Audell Series 


Anderson, Edwin P. Audell's Domestic Compact Auto Repair Manual. lst ed. 
New York: Theodore Audel & Company, 1964. 


- Foreign Auto Repair Manual. 2nd ed. New York: Theodore Audell 
& Company, 1966. 


Bricker, Frederick E. Automobile Guide. 1st ed. New York: Theodore Audell 
& Company, 1966. 


Bruce Publishing Company Sertes 


Bostwick, Harold S., Lawrence R. Green, and William H. Yergey. Auto-Mechan- 
ics. Standard-Practice Job Sheets = Part One: The Engine. (Rev. ed.) 
Milwaukee: The Bruce Publishing Company, 1964. 


« Auto-Mechanics. Standard-Practice Job Sheets - Part Two: The 
Fuel & Electrical Systems. Milwaukee: The Bruce Publishing C Company, “1964. 


. Auto-Mechanics. Standard-Practice Job Sheets - Part Three: The 
Power Flow. Milwaukee: The Bruce Publishing Company, 1964. 


61 


- Auto-Mechanics. Standard-Practice Job Sheets - Part Four: The 
Chassis Units. Milwaukee: The Bruce Publishing Company, 1964. 


Chilton Series 


Barr, Randolph R., and Thomas D. Flocco. The Automobile Electrical System. 
Philadelphia, Pennsylvania: The Chilton Company, Inc., 1962. 


Bostwick, Harold S., and Randolph R. Barr (Coord.). Chilton’s Automotive 
Job Sheets for Secondary Schools: High and Vocational. Teacher's 


Manual and Sourcebook. Philadelphia, Pennsylvania: Chilton Company, 
Ince, 1958. 


- The Engine with Supplement on the Fuel System. Chilton's Auto- 
motive Job Sheets - Volume I. Philadelphia, Pennsylvania: Chilton 


——aee ee a 


Company, Inc., 1958. 

Glenn, Harold T. Automobile Power Accessories. ist ed. Philadelphia, 
Pennsylvania: Chilton Company, Inc., 1959. (Solutions Manual also avail- 
able) 


Heldt, P, M. Torque Converters or Transmissions. Sth ed. Philadelphia, 
Pennsylvania: Chilton Company, Inc., 1955. 


McGrath, James S. The Automobile Transmission and Drive Line, Philadelphia, 
Pennsylvania: Chilton Company, Inc., 1961. 


Weinstein, Willian. The Automobile Engine. Philadelphia, Pennsylvania: 
Chilton Company, Inc., 1962. 


Delco-Remy Series 
A. C. Charging Circuits. Anderson, Indiana: Delco-Remy, (n.d.). 


Delcotron Generator and the Charging Circuit i-D Series. Anderson, Indiana: 
Delco-Remy, (n.d.)o )- 


Fundamentals of Electricity & Magnetism. Anderson, Indiana: Delco-Reny, 
(n.d.). 


Introduction to Transistor Operation & Applications. Rev. ed. Anderson, 


Louisiana Series 


Auto Mechanic Apprentices Units 1 to 7. Baton Rouge, Louisiana: Louisiana 
~~ State Vocational-Technical Curriculum Laboratory, 1950. 


Auto Mechanic Apprentices Units 8 to 13. Baton Rouge, Louisiana: Louisiana 
~~ State Vocational-Technical Curriculum Laboratory, 1950. 


Auto Mechausc Apprentices Units 14-20. Test Book. Baton Rouge, Louisiana: 
~ Louisiana State Yocational-Technical Curriculum Laboratory, 1949. 


eR TM Ae ee ee 


62 


Auto Mechanic Apprentices Units 21-28. Baton Rouge, Louisiana: Louisiana 


ES SS 


State Vocational-Technical Curriculum Laboratory, i950. 


Auto Mechanics Units I-V. Book 1. Baton Rouge, Louisiana: Louisiana State 
~ Yocational-Technical Curriculum Laboratory, 1950. (Test Book also avail- 
able) 


Auto Mecahnics Units VI-X. Book 2. Baton Rouge, Louisiana: Louisiana 
State Vocational-Technical Curriculum Laboratory, 1950. (Test Book also 
available) 


Auto Mechanics Units XI-XV. Book 3. Baton Rouge, Louisiana: Louisiana 
State Vocational-Technical Curriculum Laboratory, 1959. (Test Book also 
available) 


Auto Mechanics Units XVI-XX. Book & 4th ed. Baton Rouge, Louisiana: 


ee ait 
0 Rae asec mais Ree 


eS ees 


Industrial Engines - Hand Tools Unit 1. Baton Rouge, Louisiana: Louisiana 
State Vecational-Technical Curriculum Laboratory, 1957. 
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industriel Engines - Overhaul, Cleaning, and Inspection Unit If. Baton 
Rouge, Louisiana: Louisiana State Vocational-fechnical al Curriculum 
Laboratory, 1957. 
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Crouse, William H. Automotive Chassis and Body. 2nd. ed. New York: Web- 
ster Division, Mc Graw-Hill Book Company, 1959. 
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- Automotive Electrical Equipment. 5th ed. New York: Webster 
Division, McGraw-Hill Book Company, 1963. 
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- Automotive Engines. 2nd ed. New York: Webster Division, 
McGraw-Hill Book Company, 1959. 
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Automotive Fuel, Lubricating and Cooling Systems. 2nd ed. 
New York: Webster Division, McGraw-Hill Book Company, 1959. 
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« Automotive Mechanics. 5th ed. New York: Webster Division, 
McGraw-Hill Book Company, 1965. 


- Automotive Transmissions and Power Trains. 2nd ed. New York: 


Webster Division, McGraw-Hill Book Company, 1959. 
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- - Tests for Use With Automotive Mechanics. Sth ed. New York: 
: i Webster Division, McGraw-Hill Book Company, 1965. 


: : » Workbook for Automotive Chassis. 2nd ed. New York: Webster 
ae Division, McGraw-Hill Book Company, 1956. 


7 - Workbook for Automotive Electricity. 2nd ed. New York: Webster 
ee Division, McGraw-Hill Book Company, 1956. 
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« Workbook for Automotive Engines. 2nd ed. New York: Webster 
Division, McGraw-Hill Book Company, 1956. 


ee - Course of Study Outlines. Ist ed. Middlesex County, New 


An Analysis of of the Motor Vehicle Repair Trade e Mechanical. Rev. 1964. 
Prepared by a National Committee Appointed by the Department of Labor. 
Ottawa, Canada. 


Ball aad Roller Bearing Lubrication. Texaco, Inc. 


Duffy, Joseph W. Power Prime Mover of Technology. Bloomington, illinois: 
McKnight & McKnight Publishing Company, 1964. (Lab Manual also available) 


General Motors. Reprints from the General Motors Engineering Journal. 
Warren, Michigan: General Motors, Corporation, 1964. 


Glenn, Harold T. Automechanics. Peoria, Illinois: Charles A, Bennett 
Company, Inc., 1962. (Workbook also available) 


Practical Problems in Mathematics - Automotive Trade. 2nd ed. Albany, 
New York: Delmar Publishers, Inc., 1954. 


Purvis, Jud. All About Snall Gas Engines. Goodhsart-Wilcox Company, Inc., 
1360. 


Jensen, Louis E. Autorm~*ive Drawing Interpretation. Albany, New York: 
Delmar Publishers, | ivo2. 


Jensen, Louis E., and William A. Brazier. Automotive Trades - Related 
Science. Albany, New York: Delmar Publishers, 1958. (instructor's 
Guide also availiable) 


Modern School Shop Planning. 4th reve ed. Ann Arbor, Michigan: Prakken 
Publications, 11 Tnc., 1965. 


Stockel, Martin W. Auto Mechanics Fundamentals. Homewood, Illinois: Good- 
heart -Wilcox, 


The Automobile Manufacturer's ~ American Vocational Association Industry 
Planning Council. Standards for Automotive Service Instruction in 


Secondary Schools. Detroit, Michigan: Automobile Manufacturers Assoc- 
iation, Inc., 1964. 


The Tractor Electrical System. Farm and Industrial Equipment Insfitute. 
Tractor Hydraulics. ¥arm and Industrial Equipment Institute. 


U. S. Department of Health, Education, and Welfare. Automotive Service 
Specialist. Washingtor, D. C.: U. S$. Government Printing Office, 1965. 


Wetzel, Guy F. Avtomotive Diagnosis & Tune-up. Bloomington, Illinois: 
McKnight & McKnight. 
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General Shop Practice References 


Ludwig, Oswald A. Metal Work.- Technology and Practice. rev.ed. Blooming- 
ton, illinois: McKnight & McKnight Publishing Company, 1962. 


Smith, Robert E. Bench Metal Work. Bloomington, Illinois: McKnight & 
McKnight Publishing Company, 1961. 
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AUTOMOTIVE MECHANICS 


=| JOB ANALYSIS OF THE TRADE 


Automotive mechanics is a service trade, and the services rendered include 


both the diagnosis of automotive malfunctions and the repair, overhaul, or ve- 


at 
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placement of components, These components may be major units such a‘ engines and 


Naren ee 


transmissions, or they may be minor ones such as electrical solenoids and mechani- 
cal linkages. Furthermore, adequate service may range from engine replacement to 


linkage adjustment. Almost all services involve inspection. 
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The following job analysis of the automotive mechanics trade may appear 


repetitious because the terms “inspect", diagnose", “repair", or "replace" occur 
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- frequently. The use of these terms may seem to convey the idea that the trade is 
. one of limited scope; this is not the case. Each of the jobs listed is distinc- 

'- 

| tive because its makeup consists of numerous operations, some of which are found 

a in no other trade, and all of which are sequenced exactly Like no other job. In 

o 

« addition, the ability to know what to look for and when to do things contributes 

Pa 


to the uniqueness of each job. For these reasons, automotive mechanics is a come 
plex, multiskilled, knowledgeable trade. It cannot be successfully pursued by 


those whose only assets are procedural abilities, 
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TRADE ANALYSIS 


AUTOMOTIVE MECHANICS 


I, BASIC SHOP PROCESSES 


1. 


26 
3. 
4. 


11. 


Layout patterns with straight edges, scribes, center punches, combina-~ 
tion sets, rules, etc. 


Make non-precision, semi-precision, and precision measurements 

Cut stock with acetylene torch 

Cut stock and parts with saws, snips, chisels, files, etc, 

Hold materials with vises, pliers, wrenches, clamps, etc. 

Join similar metals with acetylene torch | . & 
Join similar metals with electric welder 

Join dissimilar metals with brass 

Fasten materials with bolts, nuts, screws, rivets, etc. 

Drill stock with hand drill, driil bits, drill press, etc. 


Thread stock with tape and dies 


If. ENGINE 


A. 


B. 


Head assembly 
1. Replace head gaskets 
2. Grind valves and seats 


3. Repair valve train (except camshaft) 


toe ar a 


4. Diagnose valve train and head malfunctions 1 
Block assembly 

1, Fit and install pistons, pins, and rings 

2. Inspect the crankshaft and connecting rod assembly 

3. Replace timing chains and gears 


4, Replace camshaft and/or camshaft bushings é 
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5. Repiace engine and/or transmission supports 
6. Service the engine breathing system 


7. Diagnose malfunctions in the block assembly for each ef the above 


4ii. ELECTRICAL SYSTEM 


Cranking system 

1. Service the battery 

2. Repair cables, wiring, switches, relays, and solenoids 
3. Repair the cranking motor and/or solenoid 

&. Arrlyze malfunctions in the cranking system 

Charging system 

1. Service the generator 

2. Repair wiring 

3. File points within the regulator and make necessary adjustments 
&. Analyze malfunctions in the charging system 

Ignition system 


1. Inspect and repair the switch, resistor, wiring, coil, points and 
condenser of the primary circuit 


2. Inspect secondary circuit leads, distributor, cap aad/or rotor 
3. Clean and test spark plugs 

4. Test ignition timing and advance units on a test stand 

5. Set the timing of the ignition to the engine 

6. Determine the reasons for weak or no spark at the plug. 
Accessories 

1. Clean and adjust horns and switches 

2. Inspect and test windshield-wiper motors, blades, and arms 

3. Test and repair turn-signal units 

4. Diagnose and repair lighting circuits 


5. Test and rewire dash units 
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B 


D, 


V. 
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FUEL SYSTEMS 
A, Tank and Lines 
1. Inspect, servic2, or replace gas tank, cap, and sending unit 
2. Repair or replace fuel lines and hoses 
Pumps and filters 
1, Test and repair fuel pump vacuum 
2. Clean or replace filter units 
3. Measure fuel flow and pressure 
Carburetors 
1. Test and clean choke unit (automatic ard manual) 
2. Inspect, service, or replace carburetor air cleaner 
3. Clean and/or adjust the carburetor 
Exhaust 
1. Service heat-control vaive on exhaust manifold 
2. Replace exhaust manifold header pipe, muffler, tail pipe, and brackets 
COOLING SYSTEM 
A. Water-cooled engines 
1. Test thermostat 
2. Adjust fan belt 
3. Chemically clean and flush cooling system 
4%, Replace expansion plugs 
5. Inspect water hoses 
6. Test antifreeze 
7. test hest-gage sending unit 


8. Replace water-distribution tubes 
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Inspect and replace variable-speed fan 


10. Replace water pump 
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Ll. Remove and install radiator 
12. Solder minov leaks in radiator 
B. Air-cooled engines 
1, Adjust fan or blower belt 


2. Test heat-gage sending unit 


3. Clean oil and dirt accumulations on engine 


VI. POWER TRAIN 


A. Manual clutch 


1. Replace and or adi:7% mechanical-type clutch linkage 


2. Repair hydraulic-type clutch bearing 


3. Replace clutch assembly and pilot bearing 


4. Replace flywheel 
B. Conventional transmission 


1. Adjust external shift Linkage 


2. Replace gaskets and seals (in-car repairs) 


3. Lubricate and/or replace speedometer cable, drive gear and housing 


4, Rebuild ma:wal transmission (major repairs) 


Cc. Automatic transmission 


L. Adjust linkage from steering column to transmission 


2. Adjust linkage from engine to transmission 


3. Replace external seals, gaskets, and lines 


4, Make external adjustment of bands 


we Overdrives 


1. Analyze and repair electrical control circuit and components 


2. Rebuild overdrive unit 
D. Propeller shaft 


L,. Replace universal joint 
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2. Balance drive shaft (in-car) 


= 
a 3. Test and replace out-of-round shaft 
F. Differential and housing 
1. Replace pinion seai 
2. Replace rear~axle shaft, bearing and/or seal 
3. Rebuild differential 
VII. SUSPENSION SYSTEM 
A. Component service 
1. Lubricate the front and rear suspension 
2. Replace shock absorbers and/or mounting 
3. Replace stabilizer bars and/or mounting 
4&. Replace springs and/or mountings 
5. Replace control arms and/or bushings 
6. Replace ball joints 
B. Alignment service 
1. Check frame and axle alignment 
2. Adjust caster 
3. Adjust camber 
4. Adjust toe-in 
VIII, STEERING SYSTEM 
A. Manual 
1. Adjust worm and sector 
2. Rebuild manual steering box 
3. Replace pivot points on steering linkage 


4&. Lubricate the steering box and linkage 
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B. Power-assist 


l. 
2. 
3. 
4, 
5. 
6. 


Rebuild power-steering box 
Replace hoses 

Rebuild power cylinder 

Rebuild pump 

Replace pivot points on linkage 


Lubricate the power steering 


TX. BRAKING SYoTEM 


A. Hand brake 


B. 


I. 


2. 


Adjust and/or replace linkage 


Adjust and/or replace exteraal band 


Foot brake 


I. 
2. 
3. 
4. 
Se 
6. 
7. 
8. 
9. 
10. 
Il. 


12, 


Replace brake-shoe lining and/or shoes 

Repair wheel cylinder 

Re-flare or replace line and/or hose 

Repair master cylinder 

Replace grease seal (front} 

Adjust wheel bearing (front) 

Replace stop-light switch 

Rebuild vacuum-assist unit 

Replace pucks (disc-type brake) 

Repair disc brake i 
Bleed and adjust brakes . 


Diagnose improper brake operation or leakage. 


Weta. 
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X. HEATING & AIR CONDITIONING 
A. Heating 
1. Check coolant temperature 
2. Inspect and replace defroster hose 
3. Remove/replace heater core 
4. Service heater controls 
5. Install hot-water heater 
6. Analyze heating system malfunction 
B. Air Conditioning 
1. Repair and/or replace compressor 
2. Replace condenser 
3. Replace evaporator 
4. Replace dehydrator 


5. Replace expansion valve 


ean See A Og wee - 


6. Replace freon control valve and/or diaphragm 
7. Service control cables and switches 
8. Replace fan motor 


9. Diagnose air conditioning malfunction 
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ROTATION PLAN 


The rotation plan presented on the following pages is premised on the 
assumption that first year students will be scheduled in separate classes from 
second year students. The instructor will then teach the fundamentals of auto- 
motive mechanics to the first year students as a group, both in class and in 
shop. Students successfully completing the first year may be enrolled in 
second year. 

The class is broken into two or more subgroups, depending on the enroll- 
ment and nature of the trade. At any given time, each subgroup is engaged in a 
different block of the trade; the instruction is unique for that block; the jobs 
are a part of that specific block. During rotation, all subgroups are routed 
through all blocks and perform all jobs before their training is completed. 
This teaching technique makes use of instructional sheets such as job sheets, 
information sheets, operation sheets, and assignment sheets. Records of 
progress and proficiency are kept for each student. 

The following page is an example of the rotation plan as it may apply to 
the teaching of automotive mechanics. Strict adherence to the plan will likely 
be difficult, and rigid compliance with it is not recommended. The hours 
assigned to each automotive system indicate the relative emphasis given to each 
by the curriculum committee. Preplanning is encouraged for the entire training 
period. On the other hand, preplanning for che entire training period, with 
due consideration of student loads; of space, equipment, anu supplies capabil- 
ities; of unscheduled interruptions; end of the content of the trade progran, 
will result in an improved and more effective Learning environment. Such plan- 
ning assists the teacher in being aware of the proficiency and progress of each 


Student. It also promotes teacher direction of individual activities. 
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PROGRESS CHART 


Progress in trade training is based on preficiency in knowledges and skills, 
not on hours or days of exposure in class or shop. For this reason, a progress 
chart is found on the following page. When the student begins a given task, the 
instructor places a diagonal in the block corresponding to the task and the stu- 
dent's name. For example: [1 When the student evidences proviciency in a 
given task, the instructor places a second diagonal in the block corresponding 
to the task and the student's name. For example: x] The student is then 
directed into the next task. 

While the chart shown Lists only manipulative tasks, the instructor will 
find it advantageous to prepare similar charts for reading assignments, tests, 


and other shop activities. 
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BASIC APPLIED MATHEMATICS 


I. INTRODUCTION 
1, The study of applied mathematics 
2. Application of applied mathematics 
tI, AR. SHMETIC 
A. Whole numbers 
1, Addition 
2. Subtraction 
3. Multiplication 
4, Division 


B. Common fractions 


1. Interpreting common fractions 

2. Defining parts of fractions 

3. Reducing common fractions 

4. Operations involoving common fractions 
a. Addition 
b. Subtraction 
c. Multiplication 
d. Division 

5. Practical problems involving common fractions 

C. Improper fractions 

1, Interpreting imporper fractions 

2. Reducing improper fractions 

3. Operataons involving improper fractions 
a. Addition 
b,. Subtraction 


c. Multiplication 
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d, Division 


Practical problems involving improper fractions 


D. Decimal fractions 


1, 


2. 


3. 


4, 


36 


6. 


Interpreting decimal fractions 

Expressing decimal values , 
a. Reading 

b. Writing 

Conversion of decimal fracticas 

a. Fractions to decimals 

b. Decimals to fractions 

Operations involving deciwal fractions 
a, Addition 

b. Subtraction 

c. Multiplication 

d. Divisions 

Table of decimal equivalents 


Practical problems involving decimal fractions 


E,. Measurement 1 


1, 
2. 


Standard basic units of measurement 
Types Of measurement 

a. Direct I 
b. Indirect 
c. Linear 
d, Angular 
e, Circular 


£. Volume 


g. Metric 


eae ee 
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<4 3. Measuring instruments 


ee. a. Scales 
7 i b. Micrometers (inside and outside) 


. c. Gages 
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4&, Practicel problems involving the different types of measurements 
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F, Percentage and averages 
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1. Form for evpressing percent 
2. Finding any percent of a number 
3. Changing percent to decimals and fractions 
4, Application of percentage 
a. Interest 
b. Discounts 
c. Payrolls and taxes 
d. Efficiency 
e. Anti-freeze solutions 
G. Graphs 
1. Types of graphs 
a. Bar 
b. Sine 
ce. Circular 
d. Picto-graphs 
2. Use of graphs 
3. Development of graphs 


4, Practical problems involving interpretation and the plotting of 
different types of graphs 


III, FUNDAMENTALS OF APPLIED MATHEMATICS 
ad A. Symbols 


1. Concept of symbols 
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ee 2. Application of symbols in 
a. Addition 
b. Subtraction 


c. Multiplication 
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= . d. Division 

= | B. Equations 

s | : 

‘Be 1. Concepts of equations 


2. Defining equations 

3. Parts of an equation 

&. Positive and negative quantities 
Bas 5. Solving equations 

a. Additicn 


b. Subtraction 
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¢. Multiplication 
d. Division 
6. Mixed ecuations 


7. Use of equations in solving practical probiems 
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C. Ratio and proportion 
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1. Concepts of proportion 
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2. Application of direct proportion 
3. Application of direct inclined proportion 


4. Practical problems involving ratio and froportion 


D. Exponents and radicals 

i. Concepts of exponents and radicais 

2. Use cf exponents with numerical vaiues 
3. Use of exponents with letters 


4, Muitiptication and division of like factors with exponents 
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ts 5. Square root of whole numbers 
6. Square root of fractions and algebraic numbers 


7. Use of tables to obtain the power or square root of a number 
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8. Practical problems involving the use of exponents and radicals 
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E. Formulas 


1. Concepts and use of formulas 


= 


2. Application of formulas to 
a. Squares 
b. Rectangles 
c. Regular solids 
d, Circles 
e, Parts of circles 
£. Handbook data 
3. Special formulas 
4. Practical problems involving formulas 
IV. APPLIED GEOMETRY 
A. Introduction 
1. Relationships and measurement of common shapes and solids 
2. Solids and solid geometry 
3. Planes and plane geometry 
B. Lines 
1. Types 
a. Straight 
b. Curved 
c. Parallel 
es d. Horizental 


<9 
e. Vertical 


£. Perpendicular 


2. Construction 


roa | 
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z= t a. Perpendicular 
= b. Parallels 

= c. Dividing 

a 3. Linear measurements 
‘= 
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C. Angles 
1. Types 
a. Right 
b. Acute 
c. Obtuse 
d. Complementary 
e, Supplementary 
2. Sum of angles 
3. Pythagorean theorem 
4. Similarity 
$: Construction 
6. Area and perimeter calculations 
E. Quadrilaterals 
1. Types 
a. Rectangle 
b. Square 
c. Parallelogram 
d. Trapezoid 
2. Construction 
3. Area and perimeter calculations 
F. Regular polygons 


1. Types 


a, Pentagon 
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; Se b. Hexagon 
c. Octagon 
2. Construction 
3. Area and perimeter calculations 
G. Circles 
1. Part of circle 
. a. Radius 


b. Diameter 
c. Arcs 
d. Chords 
e,. Tangent 
£. Central angle 
g. Sector 
h. Segment 
2. Circumference and area calculations 
H. Solids 
1. Basic concepts relating to common solids 
a. Rectangular solids and cubes 
b. Prisms 
c. Cylinders 
d. Cones 
e. Spheres 
£. Pyramids 


2. Lateral-~area calculations 
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V. APPLIED TRIGONOMETRY AND LOGARITHMS 
A. Trigonometry 


1. Description of functions 


i 


4 


vt 
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2. Sine, cosine, tangent 
3. Co-functions 
4, Use of table 
5. Interpolation 


6. Applied problems 


a. Angle and side given 
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b. Angle and hypotenuse 
c. Isosceles triangles 
f, Equilateral triangles 
g. Dividing circumference of a circle 
7. Oblique triangles 
a. Laws of sines 
b. Lawe of cosines 
8. Functions of any angle 
B. Logarithms 
1. General description 
2. Use of tables 
a. Multiplication 
b. Division 
c. Powers and roots 


C 


Applied probiems 

1, Installation diagrams 
2. Front eng adjustment 
3. Cam problems 

4, Crankshaft prob’.ems 
5. Timing 

6. Power cycle 


7. Headlights adjustment 


8. Gears and pulleys 
9. Tapers of pins and shafts 
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APPLIED SCIENCE 
Objectives 
1. To develop an interest in science and its role in the metal trades 


2. To learn basic scientific facts and principles as they appiy iv ike 
automotive mechanics area 


3. To solve problems encountered in automotive mechanics practices, as ‘they 
are related. to scientific facts and principles 


UNIT I. SCIENCE, MATTER, AND MEASUREMENTS 
A. Basic principies 
1. Science and the scientific method 
2. Matter 
a, Properties of solids 
m4 b, Properties of Liquids 
. c. Properties of gases 
B. Measurements 
1. English 
2. Metric 
3. Linear 
4, Area 
5. Volume 
UNIT If. USE OF PRECISION INSTRUMENTS 
A. Combination square 
B. Calipers 
1. Inside 


2. Outside 


ae 3. Hermaphrodite 


& 3 C. Micrometers 
1. Inside 
2. Outside 
3. Depth 
D. Verniers 


UNIT III. SIMPLE MACHINES 


A. Levers 
B. Inclined plane and wedge 
C. Wheel and axle 


D. Screw threads 
E. Speed and force as related to gear trains 
UNIT IV. FRICTION 
A. Causes of friction 
as B. Types of friction 
1. Starting 
2. Sliding 
3. Rolling 
C. Principles of reducing friction 
1. Types of bearings 
a. Roller 


b. Ball 


c. Needle 


UNIT V. PRINCIPLES OF LUBRICATION 
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A. Purpose of lubricants 
B. Types of Lubricants 
1. Oils 


2. Greases 
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3. Graphite compound 
4, Other 
CG. Properties of Lubricants 
1, Viscosity 
2. Resistance to oxidation 
D. Lubrication systems 
1. Types 
a. Splash 
b. Pressure feed 
c. Gravity feed 
d,. Combination of pressure and spiash 
UNIT VI. TRANSFER OF HEAT 
A. Expansion 
me L, Expansion of solids 
2. Coefficient of expansion 
B. Conduction 
C. Physical changes 
D. Chemical changes 
UNIT VII. PROPERTIES OF ABRASIVE 
A. Natural 
B. Aritficial 
C. Manufactured 
D. Bonding 


E. Grading 
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Textual and reference material is provided on the simplification of 
farm work for high school vocational agriculture and adult farmer 
classes. It was prepared by a teacher educator in consultation 

with subject matter specialists, teacher educators, supervisors, and 


teachers. The ma.erial covers (1) reasons for simplifying farm work, 
(2) the work simplification procedure, (3) illustration of farm work 
simplification, (4) labor reduction in silage feeding and egg 
production, and (5) investment in labor-saving equipment. The 
material is to be used for 1-4 hours by teach2rs with agricultural 
competency and students who have average ability, agricultural 
interest, and occupational goals in production agriculture, Concepts 
are illustrated with graphs, tables, and photographs. Copies are 
available for 20 cents from the Vocational Agric.1ture Service, 

434 Mumford Hall, Urbana, Illinois 61801. (JM) 
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THIS DOCUMENT HAS SEEM REPRODUCED EXACTLY AS 2ECEIVED FROM THE 
PERSON OR DRGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIO. 


POSITION OR POLICY. 


1. Why Are We interested in Simplifying Farm Work? 


2. What Is the Work Simplification Procedure? 


Cy 3 
a 4 
ad 5 
SO 
Ty 
S In the preceding unit, we discussed the 
| problem of balancing the labor supply and the 
uy farm business. Farm labor, an important 1e- 
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source in any business, is a costly agent of 
production. We must use it effectively in 
carrying out farm operations. 


Considerable emphasis has been placed 
on getting jobs done with less effort, increasing 


[lustrations of Farm Work Simplification. 
Reduc. , wan. > in Silage Feeding and Ege Production. 


When Does It Pay to Invest in ” abor-Saving Equip.nent? 


th: productivity of workers, and reducing the 
labor cost per unit of product. This procedure 
is referred to as work simplification. We 
shall discuss its advantages, the procedure to 
follow, its application to farm jobs, anda 
method cf determining whether the purchase 
of labor-saving equipment is economical. 


1. WHY ARE WE INTERESTED IN SIMPLIFYING FARM WORK? 


Most of us are interested in taking ad- 
vantage of ways of reducing iabor or making 
work easier to do. The final results of ef- 
fective work simpiification may show up as 
lower costs, greater labor accomplishments, 
or higher earnings. Any or all of these are 
worthwhile geals. 


A means of reducing costs 


Costs in farming have increased ever 
since the depression of the 1930's. The in- 
crease was very great during and following 
World War II. Labor is an important cost 
item because the value of the operator's labor, 
unpaid family labor, and hired labor must all 
be included. 

Farm costs have increased. Total costs 
have increased greatiy since 1940, These 
costs, including cash operating expenses, new 
machinery purchases, unpaid labor, and in- 
terest on investzrent, amount«< to about $27 
an acre on northern Illinois farms in 1940. 
Hog farms of about 220 acres in northern Tlli- 
nois had total costs of $64 per acre in 1951 and 
$85 per acre in 19€0. These figures indicate 
that total costs per acre were about 3 times 
as high in 1960 as in 1940. 


Prices paid for farm-cost items also 
show large increases since 1940 (Fig. J). 


Wage rates were 4.9 times as high in 1960 
as in 1940. Farm machinery was 2.5 times 
as high, farm supplies were 1.8 times as 
high, and fertilizer 1.5 times as high in 1960 
as compared with 1940. With costs increasing 
over a period of time, it is very important 
that we keep them at reasonable levels without 
decreasing production. 


Labor is a major farm cost. fu all the 
common systems of farming in Illinois, labor 


is one of the three major cost items. The 
data in Table 1 indicate its importance for 
four systems in northern Hlinois. 


Labor makes up about 17 to 22 percent of 
the total farm costs in most of the common 
systems of farming. It is exceeded in im- 
portance by only the interest charge on the 
investment and by machinery and equipment 
costs. Work simplification deals with an im- 
portant phase of the cost side of the farm 
business. 


Labor accomplishment varies. The higher 
your labor costs in relation to production, the 
more important it is for you to use methods 
that will reduce these costs. The variations 
in labor accomplishments from farm to farm 
are so great that they are alrost amazing, 
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9806 Kinnear Road 
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=. (address) 434 Mumford Hall, Urbana, Illinois 61801 
.% DATE: September 7, 1967 ees: 

a RE: (Author, Title, Publisher, Date) Simplifying Farm Work, VAS 2036. 
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Supplementary Information on Instructional Material 


Provide information below which is not included in the publication, Mark N/A in 
each blank for which information is not availiable or not applicable. Mark P 


when information is included in the publication. See reverse side for further 
instructions. ; 


(1) Source of Available Copies; 
Agency “~~ Vocational Agriculture Service 


Address ____—*434_‘Mumford Hall, Urbana. lilinois..6i80] 1201Stti“‘C‘< 7272737 73S! 


_—__-434 Munford Hail, Urbana, 
Limitation on Available Copies no Te wprteay Unit me: t 90. 
{quantity pric es) same 


(2) Means Used to Develop Material: 


Development Group Individual authorship. approval of Sibiececmabter department. 
Level of Group State: J. H. Herbst, Assoc. Prof, of Fann Management & Voc. Agri. 
Method of Design, Testing, and Trial_ Designed by subject-matter specialists, 
.__teacher educators, supervisors and advisory committee of teachers. 


(3) Utilization of Material: 


Appropriate School Setting High school, post-high school institution. 
Type of Program High school acult 
Occupational Focus Production agriculture aces ee, 
Geographic Adaptabliite Not Timited 

Uses of Material Student text ‘and reverence 
Users of Material Students : 


(4) Requirements for Using Material; 
Teacher Competency General agriculiure 
Student Selection Eriteria Age 14: un, SoLn sexes grade Sto adult 
average ability. agricuitura!} interest and occupational objective. 
Time Allotment 1-4 clock hours ee, __ 


Supplemental Media -- n/a 
Necessary } 7 
Desirable ~~~} (Check Which} 
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Fig. 2 Index of fabor accomplishment on 45 Hlinois farms on which hogs were produced in confinement, 1959-60. 


but they show up every year. The data in 
Fig. 2 give an indication of the amcunt of 
variation in labor costs on a sample of 45 
hog farms on which the hogs were produced 
in confinement. The indexes of labor accom~ 
plished were based on labor standards for 
pasture production. 


The tigures show that these farmers as a 
group did not use labor more efficiently than 
the standards for pasture production; thus 
mosi of these farmers should be able to im- 
prove their jabor efficiency. An index of 100 
indicates the same accomplishment as indica- 
ted by the pasture production standards. Notice 
th . there was a great deal of difference he- 
tween the top group and the bottom group. The 
top group accomplished over twice as much as 
the bottom group, as shown by an index of 139 
as compared with an index of 65. 


In any study of farm records, great dif- 
ferences show up. Many farms using labor 
inefficiently could surely simplify their jobs 
and work methods to either reduce labor costs 
or to produce more with the same labor. 


Good hired farri workers are scarce. The 


importance of high labor accomplishment is 


further emphasized when a farmer tries to hire 
a worker. High wages paid by industry, short- 
er work days, and modern conveniences have 
drawn large numbers of farm workers away 
from farms. 


Good farm workers must possess many 
skills. They must be good mechanics in order 
to operate and adjust farm machinery and 
equipment; they must be able to feed, manage, 
and care for livestock on livestock farms: they 
must understand crop production; and they 
must be able to do a host of other miscellaneous 
jobs. Then they musi be willing to work long 
hours when it is necessary. 


Farm workers who possess the necessary 
skills and are willing to work for farm wages 
are becoming harder and harder to find. Most 
workers prefer industry and the city in spite 
of certain benefits of living in the country. 
The trend in sources of farm workers is in- 
dicated in Tabie 2. 


During the 1949-1961 pericd total farm 
employment in the United States decreased 
30 percent. The number of hired workers 
declined 16 percent while the number of op- 
erators and family workers declined 34 per- 
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Table 2. Farin Exuplayment: Average Number of 
Persons Employed iu the United Staves for 
Selected Years, 1942-1961 1/ 
—————_ a oe late eee ee Opera tors Sa ee ae 
Total and family Hired 
Year employment = worners workers 
(,6G. persons 
1949 3, 564 7,742 2,252 
1951 9.543 4,310 2,236 
1953 8,864 6,775 2,059 
1955 8,364 6,347 2,037 
1957 7,577 5,652 1,895 
1959 7,384 5,459 1,925 
1961 6,990 5,104 1,886 
Decrease from 
1949 to 1961 2,974 2,608 364 
Percent decrease 30 34 16 


1/ From the Farm Cost Situation, November 1962, 
U.S.D.A. 


cent. if farmers are going to maintain pro- 
duction with a smailer labor force and higher 
wages for hired workers, work simplification 
will continue to be important to them. 


A means of increasing production and earnings 
per worker 


The value of work simplification as a 
means of increasing the productivity of farm 
workers has been mentioned severai times. 
Let us consider this in miore detail. 


Large variations in production per worker. 
We have examined and compared farm labor 


costs and showed that there were great varia- 
tions in these costs from farm to farm, These 
costs, however, do not necessarily reflect the 
amount of production or the labor accomplish- 
ments per worker . 


The variations in labor accomplishment 
are probably as great as the variations in 
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costs. Labor accomplishmeni is illustrated 
in Table 3 with figures taken from "Planning 
Your Farm Business." The standards shown 
weve based primarily on results obtained frovi 
groups of farms keeping detailed labor records. 


Notice that even within the same enter- 
prise size group, the number of hours per unit 
was doubled in comparing low mechanization 
and poor work methods with high mechaniza- 
tion and efficient work methods, Only about 
one~third as much labor per unit is needed 
on the average for the larger enterprises with 
high mechanization and efficient work methods 
as compared with smailer enterprises carried 
on With poor work methods and low mechani~ 
zation. These figures were based on averages 
of groups of farms. Individual farm situations 
would shew still more variation. Truly there 
are large variations in work accomplishment 
per worker. Simplifying farm work can help 
farmers make more efficient use of their time. 


Greater production per worker usually 
means higher earniags. The wage a farmer 
can afford to pay depends on the work accom- 
plished by the employee. Simplifying work 
makes greater accomplishment possible and 
a farmer can pay a higher wage without de- 
creasing his earnings. He can then better 
compete ‘vith industry in keeping hired work~ 
ers. Another important consideration is that 
the hired worker receives higher wages and 
improves his economic position. 


Most of the iabor in farming is furnished 
by farm operators and members of their fam- 
ilies. These persons are unpaid workers in 
the sense that they do not receive a check 
every month. At the end of the year the earn- 
ings remaining after paying all other costs 


Table 3. Annual Direct Labor Requirements for Crop and Livestock Enterprises 


Annual hours of labor per unit 


High mechaniza- Low mechaniza- 


Enterprise Unit Average tion, efficient tion, poor work 
work methods 1nethods 
Dairy herd: 
1-10 cows 1 cow 140 119 200 
10-24 cows 1 cow 110 80 160 
25 cows or more 1 cow 106 79 140 
Hogs: 
1-14 litters 1 litter 35 25 50 
15-29 litters 1 litter 25 18 35 
30 litters or more 1 litter 20 15 27 
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of production are considered to be earnings 
of unpaid labor. The production per worker 
is an important item affecting the earnings 
that will remain for the unpaid workers. 
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Besides having higher earnings, workers 
may have more leisure time if they are able 
to maintain their earnings with less physical 
effort or by working fewer hours. 


2. WHAT IS THE WORK SIMPLIFICATION PROCEDURE? 


The primary objective of work simplifica- 
tion is to accomplish more with less effort 
during a given period of time. Farmers often 
overlook some simple things they can do to 
reduce labor needs on the farm. Using a little 
time to plan will frequently save time. Ma- 
chines often substitute for labor but sometimes 
the investment in machinery is too large for 
the size of business. You may be able to re- 
duce considerably the amount of labor needed 
by replanning the work operations without 
much additional investment in equipment. 


A standard procedure for simplifying 
farm work has been worked out. I is appli- 
cable to many farm jobs varying from very 
simple tasks to complicated ones. 


Break the job down into parts. Analyze 
the particular job to be studied. List every 


phase in detail, step by step, so you can get 
a picture of all the things you do in completing 
the job. 


Compare your methods and accomplish- 
ments with others. Compare methods and 


results with those of your neighbors or friends. 


It often pays weli to visit several farms to ob- 
serve how others are doing the farm jobs you 
have todo. The average time requirements 
for various enterprises are available in such 
publications as Planning Your Farm Business. 


Question the details of your work methods. 
Be critical of your own methods. Can parts 


of the job be eliminated? Can certain opera- 
tions be changed or combined to save time and 
effort? Can travel be reduced? Can better 
tools and equipment be used? Can someone 
else do the job to better advantage? These 
questions indicate the purpose of this step. 


Develop an improved method. Use the 


ideas you have gathered, along with the an- 
alysis of your work methods, to develop an 
improved method of doing the job. The im- 
proved plan should make more effective use 
of your labor. 


Use the improved method. Put the new, 
improved plan into effect. Only then will 
you reap the benefits of lower costs, greater 
accomplishments, less exertion, and higher 
profits. 


38. ILLUSTRATIONS OF FARM WORK SIMPLIFICATION 


We will review an actual case to illustrate 
the procedure used in work simplification. 
You can follow this same general procedure 
for numerous jobs on your farm and reap the 
benefits of reduced labor and higher earnings. 
We will also give examples of some of the 
benefits that have resulted. The job illustrated 
is the one of getting water to hogs on pasture. 
The following material is adapted from a study 
made by Purdue University. 


Step 1. Break the job down into parts. 


A detailed outline of everything done from 
beginning to end of the job is illustrated in 


Table 4. In this particular study the distance 
traveled and the minutes required were re- 
corded. 


What impresses you when you read through 
the list of operations performed? Several 
operations are repeated a number of times. 
How many times did the farmer mount and 
dismount his tractor or open and close the 
gate? The job routine sounds rather ridiculous 
as you read it, but you may find something 
just as ridiculous on your own farm. 


How do you compare with others who have 
the same jobs to do? Do the methods differ? 
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Do you accomplish more or less than they in 
the same time? How does the quality of work 
compare? Make a habit of observing how other 
farmers do field and chore work, arrange 
buildings, and care for livestock. It may be 
easier to find workable ideas already in use 
than to develop youwx own. 


Several other methods of watering the 
hogs could be suggested for the job break~ 
down shown in Table 4. Alternatives include 
the use of , >2rmanent pipe lines, field well 
with automatic engine shut-off, field well 
Without automatic engine shut-off, water hauled 
in tank wagon, and water hauled by two rather 
than one 100-gallon fountain. 


Step 3. Question the details of your work 
methods. 


Be critical of your operation performed. 
Ask yourself the following questions and re- 
late them to the job breakdown (Table 4). 


Can the job be done in fewer steps, leaving 
out some of the details? Is this part of the 


job absolutely necessary? Is it necessary to 
make two trips to and two trips from the field? 
Can it be arranged so the tractor docs not 
have to be mounted and dismounted so many 
times? If some of the trips could be elim- 
inated, travel, mounting and dismountin;, 
and opening and closing of gates would be 
greatly reduced. Pernaps other methods and 
devices could be used to eliminate some of 
these details of the operations. 


Can some of the details or parts of a job 
or jobs be combined? In our illustration there 


is little that can be done along this line. There 


may be opportunity for combining otuer jobs 
With watering the hogs. Can feed be taken to the 
hogs at the same time? Could the fountain be 
filled with a hose so the farmer could be doing 
something else while it is being filled? 


Can the chore routine be changed? Is the 
order in which things are done the most logi- 


cal or can th® procedure be reversed to save 
time and travel? For the single job we are 
considering and the equipment used, not much 
improvement can be accomplished. The order 
of doing the operations is pretty much dictated 
by the job itself. If more than one job were 
considered, it is entirely possible that the 
procedure could be changed. 
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Are feeds, supplies, and equipment so 
located that fcot travel as well as machine 


travel is kept at a minimum? fn this illustra- 
tion the location of the water supply is a lim- 
iting factor. Can water be made available 
from a field well, stream or pond? [If so, 
labor requirements may be greatly reduced. 


Can buildings, lots, doors, or gates be 


rearranged for greater convenience? This 
is an extremely important consideration for 


livestock operations. Building rearrangement 
sometimes becomes a major expense. As 
agriculture has progressed, many farm build- 
ings have become out-of-date. They need to 
be remodelled if they are to be used in the 
future. In our illustration, opening and closing 
gates uses up a considerable amount of time 
and effort. 


Is the equipment adequate and suitable for 
the job? Proper machines and equipment sub- 


stitute for labor. Can more equipment be used 
on the hog watering job to reduce labor? Can 
another fountain be used to save time? How 
much would it cost? 


Can hand jobs be made less tiring? Some 
farm jobs such as harvesting fruits and veg- 


etables are repetitive hand jobs. They may 
become very monotonous and tiring. Methods 
of doing hand jobs are important in determining 
how much time is required and how tiring the 
job becomes. 
job of watering hogs in our illustration. 


Step 4. Work out an improved method of doing 
the job. 

After analyzing the job, comparing your 
methods and results with those of others, and 
questioning the details of your methods, you 
should be ready to work out an improved meth- 
od for doing the job to save labor and cost. 
You may wish to test the method on paper 
fir =. 


The operator of the farm used in our 
illustration decided to change to a method 
that requires very little purchase of additional 
equipment but reduces time and travel. He 
considers the permanent pipe lines and a field 
well impractical for his conditions. 


His decision is the very simple change of 
buying an additional water fountain. One 
fountain will be kept in the field and one at 
the water tank. This reduces the number of 
round trips to the field from two to one. He 


There is little hand work in the. 


(7) 


Simplifying Farm Work 


Table 4. A Breakdown of the Job of Hauling Water to Hogs on Summer 
Pasture. Original Method -- One 100-gallon Fountain Used. 


ae Order of Feet Minutes 


: operations Operations performed traveled required 
= 1 Mount tractor 
Bs 2 Start tractor 
= 3 Drive vo field 1370 3.2 
= 4 Dismount 
= 3) Cpen gate 
se 6 Mount 
:3 7 Drive through 
oy 8 Dismount 
3 9 Close gate 1.2 
= 10 Mount 
= 11 Drive to \vater fountain 100 0.6 
= 12 Dismount 
=. 13 Hitch to fountain 0.4 
—s 14 Mount 
15 Drive to gate 100 0.8 
16 Dismount 
17 Open gate 
18 Mount 
19 Drive through 
20 Dismount 
21 Close gate 1.2 
22 Mount 
23 Drive to stock tank 1320 4.2 
24 Dismouist 
25 Fill water fountain 3.1 
26 Mount 
27 Drive to field 1320 4.2 
28 Dismount 
29 Open gate 
30 Mount 
31 Drive through 
32 Dismount 
33 Close gate 
34 Mount 
35 Drive to fountain location 100 0.8 
36 Dismount 
37 Unhitch 0.4 
38 Mount 
39 Drive to gate 100 0.6 
40 Dismount 
41 Open gate 
42 Mount 
43 Drive through 
44 Dismount 
45 Close gate 
46 Mount 1.2 
47 Drive to farmstead 1320 3.2 
TOTAL 5730 26.3 


Summary: Requires 2 trips to field, 47 steps, 5730 feet of travel, and 26.3 
minutes per 100 gallons of water. 
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will simply take a full fountain to the field The job breakdown for watering hogs for the 
and bring the empty one to the tank each time new plan is shown in Table 5. 


he waters the hogs. 


Ste, 5. Put your plan into use. 


This new plan involves purchasing a second 
100-gallon fomtain and using an electric motor 
and a piece of hose on the pump so he can he 


The advantages of a new or improved doing other chores while the water fountain is 
plan mean nothing until it is put into effect. _ being filled. 


Table 5. A Job Breakdown of an Improved Method of Hauling Waier to 
Hogs on Summer Pasture -- Two 100 Gailon Fountains Used. 
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Order of 
Operations 


N = 


Feet Minutes 
Operations performed traveled required 


Turn on electric pump 
Adjust hose to fill fountain 
while doing other chores 0.5 


Mount tractor 

Start tractor 

Drive to filled fountain 50 0.8 
Dismovnt 

Hitch to fountain 0.4 


Mount : 
Drive to field 1320 4.2 


Dismount 

Open gate 

Mount 

Drive through 

Dismount 

Close gate 1.2 


Mount 
Drive to fountain location 100 0.8 


Dismount 
Unhitch 0.4 


Mount 
Drive to empty fountain 10 0.4 


Dismount 
Hitch to empty fountain 0.4 


Mount 
Drive to gate 100 0.8 


Dismcunt 

Open gate 

Mount 

Drive through 

Dismount 

Close gate 1.2 


Mount 
Drive to stock tank 1320 3.2 


Dismount 
Unhitch 0.4 


TOTAL 2900 14,7 
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Results of Applying Work Simplification 


We will show some of the savings in time, 
effort, and costs made possible by work sim- 
plification. 


Improved method of watering hogs. Sum- 
maries and comparisons of the old and the 


new method of watering hogs are shown in 
Table 6. 


Table 6. Comparison of the Original and the 
Improved Method of Watering Hogs 


No. of No. of Time Travel 
Operations trips (min.) = (ft.) 
Original method 47 2 26.3 5730 
improved meikod _35 1 (14.7 _2900 


Savings i2 1 11.6 2830 


The savings shown are for one watering 
only. If it were necessary to water the hogs 
twice a day while on pasture for 140 days 
there would be a total saving of 54 hours of 
time and 150 miles of travel~--all as a result 
of the purchase of an inexpensive fountam and 
a change in the method of fiiling the fountains. 


Alternative methods of watering hogs. 
Purdue University reported time, travel, and 


estimated costs for six methods of watering 
and inspecting 100 hogs on summer pasture 
50 rods from the farmstead. The data, ad- 
justed for changes in price levels, are shown 
in Table 7. 


Table 7. Time, Travel, and Costs ef Watering Hogs on Pasture 


__Seasenal requirements (140-days) ___ 


Man Miles Miles Labor and, . 
hours waiking riding equip. cost~’ 


Method of watering 


1. Permanent pipe lines 14.0 40.3 -- $67 
2. Field well, engine, 
automatic shut-off 15.1 40.3 -~ 49 


3. Fiekl weli, engine, 
no automatic shut-off 27.5 73.3 
4. Haul in tank wagon 36.3 2.6 42.9 iol 
5. Haul in one 100-gallon 
i) 


fountain 94.4 8. 224.8 210 
6. Haul in two 109-gallon 
fountains 65.3 8.0 115.3 157 


i/ Costs recalculated at $1.00 per hour for labor and 30 percent 
increase since 1949 in costs of machinery, equipment, and supplies 


From Table 7 we can see that the use of 
two fountains is cheaper than one when we 
consider labor cost. The table also shows 
that some other methods are siill more econ- 
omicai when labor costs are considered. 


Work simplification in dairy production 


Work simplification has an important 
place in dairy production. Studies of labor 
used show a great deal of variation, even 
among dairy herds grouped according to size. 
Records of 105 herds in Indiana showed the 
following results: 


Average number Hours of labor per cow 


of cows Average Range 
10 132 75~307 
16 115 65-35 
23 96 48-235 


Even though the labor needed per cow was 
lower for the larger herds, the work method 
on individual farms was a much more impor- 
tant factor than size of herd in determining 
unit labor needs. The range in the data give 
us that information. 


Some dairy farmers cut down substantially 
on the labor needed per cow by carefully study- 
ing the entire job of feeding, milking, and 
handling the milk. You may be interested to 
know that the study previously reported was 
made before pipeline milking and bulk tanks 
came into general use. Studies showed even 
then that farmers were able to reduce labor 
requirements by changing the internal arrange- 
ment of the barn to improve efficiency; using 
improved equipment, even a Simple grain 
cart; improving the work routine, such as 
using rapid milking practices; and improving 
the positioning of equipment and supplies, 
such as establishing a work center for milking 
separate from the one used for gené.al dairy 
chores. 


Some farmers were able to care for, 
milk, and feed a cow with 75 hours of labor 
per year without pipelines and bulk tanks when 
now we still consider 100 hours per cow to be 
a reasonably good average! By careful planning 
and the use of better equipment, we should be 
able to reduce lzbor needs substantially from 
today's averages on many dairy farms. 


Aiter observing the variations in time and 
travel for accomplishing certain jobs, it is not 
surprising that many farmers complain about 
long hours and hard work. Farm jobs, even 
though they are small, should be given thought 
in an effort to improve them and thereby save 
time, travel, and expense. The procedure 
outlined is applicable to jobs on all farms. 
Your farm is no exception. 
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4. REDUCING LABOR IN SILAGE FEEDING AND EGG PRODUCTION 


You should have many opportunities to 
reduce labor spent in livestock feeding and 
egg production. Labor efficiency has not in- 
creased as much in iivestock operations as in 
crop production. Output per man hour in crop 
production was about 4 times as high in 1960 as 
in 1930 but only twice as high in livestock pro- 
duction. 


Dairy cattle and poultry require a large 
amount of labor. This often amounts to 18 or 
20 percent of total feed, labor, and capital 
inputs for these enterprises. Labor in beef 
production is usually less but silage feeding 
can consume a great deal of time. 


Labor in feeding silage 


In the past this job has required a great 
deal of labor. Several tons of silage may be 
fed per animal; this means that the total 
weight of material will be quite high for a 
medium or large herd of cattle. The method 
of handling the silage can be very important 
in determining the total hours required. 


According to methods of removal, silage 
is stored in two major types of silos, vertical 
silos and horizontal silos. 


Vertical silos. Three methods of silage 
removal will be considered: hand forking, 
mechanical unloading from the bottom, and 
mechanical unloading from the surface. 


An Rlinois study showed the time re- 
quired for hand forking to be about 190 pounds 
per minute or i1 minutes per ton, plus any 
time required to climb up and down the silo 
and to unloosen frozen silage. Of course, no 
special equipment is needeu with this method. 
If you have no alternative use for your labor, 
hand forking may be your most economical 
method. However, if your labor has value in 
another use, you may be able to justify spend- 
ing money for mechanical equipment. The 
mechanical equipment may also enable you 
to handle more animals and increase gross 
income. Hf the annual cost of the additional 
equipment is less than tne increase in gross 
income, you will have a higher net income by 
adding the equipment. 
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Fig % Self-unloading wagon being filled with sil 
mechanical silo unloader and efevotor. 
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age by a 


Fig. 3 shows a self-unloading wagon being 
filled with silage by the use of a mechanical 
silo unloader and elevator. Such equipment 
removes corn Silage at the rate of 170 pounds 
per minute or about 12 minutes per ton. The 
rate of removal may be no greater than for 
hand forking but the operator is usually free 
to do something else during part of the time 
that the machinery is running. Also, con- 
siderable back-breaking work is saved. Equip- 
ment costs, including fixed costs, spread out 
over 300 tons of silage, plus operating costs 
are usually about $1.25 per ton by this method. 


Fig. 4 shows a mechanical surface un- 
loader. This equipment unloads silage at the 
rate of about 200 pounds per minute and re- 
quires an attendant for only a few minutes 
per day. Here again, the operator is usually 
free to do something else drring part of the 
time that the machinery is running. The costs 
may be somewhat less than for the equipment 
shown in Fig. 3. 


Sometimes augers or other mechanical 
devices carry the silage to the feed bunks. 
Even when such equipment is not used, care- 
ful planning in arranging feed bunks can reduce 
time required in feeding. Arranging feed 
bunks along the fence and using a self-unloading 
wagon can contribute to labor efficiency. Such 
an arrangement is shown in Fig. 5. 


oo 
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Fig. & Movable gate with individual feeding partitions 
and a solid-panel base. 

can be used to aliow the animals to eat with a 
minimum of waste. The time spent in building 
the gate is not very great and the time re- 
quired for maintaining and moving it is very 
small. 


A suspended gate, such as shown, is, 
usually built of 2" by 6" material; bolts are.& 
recommended for fastening. Poles or iron. * 
pipe with the equivalent strengih of a 6-inch,,.: 
wooden pole should be satisfactery for susz-; 
pending the gate from the side walls of silos.: = 


up to 30 feet wide. Steel cables, chains, of 
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Arrangement which enables self-unlaading wagon 
eliver feed into the fence bunks from outside the lot. 


Horizontal silos. Removing silage by hand 
forking from a horizontal silo requires a lot of 
hard work. A power scoop can be used to much 
advantage when you move Silage to the feeding 
area. Spreading the cost of such equipment 
over 200 tons of silage, for example, can 
keep the removal cost low on the basis of a 
ton handled. Then, too, the equipment can 
be used for other farm jobs. 


You can save still more time and expense 
if you construct the silo in such a location 
that the animals can be self-fed directiy from 
the silo. Fig. 6 shows a movable gate that 


tripled strands of No. 9 wire can be used to 
attach the gate to the support pole. Gates 
are usually 5 or 6 feet high and are hung so 
the bottom just clears the silo floor. 


Labor in egg production 


The laying flock enterprise serves as 
another excellent example of possibilities in 
reducing labor? Some of the jobs that will be 
considered are: feeding and feed processing; 
watering; gathering, cleaning, and processing 
eggs; and cleaning the house. 


Feeding and feed processing. Each 100 
hens requires that about 5 tons of feed be 


distributed per year; this job often affords 
an opportunity to save labor. The labor needed 
will depend on the number of feedings and 
different kinds of feed, storage of feed, ar- 
rangement of the feeders, and the use of me- 
chanical equipment. 


Some poultrymen feed as often as 5 times 
per day; others fill self-feeders only once a 
week. Some feed several kinds of feed; others 
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feed an all-mash ration handled in bulk. Scratch 
grain may be fed in addition but this does not 
require much time if the feed is conveniently 
stored and if done during a trip to the henhous2 
to gather eggs. Oyster shell and grit can be 
fed by using large capacity hoppers that do 
not need to be filled often. 


Feed should be stored inside the henhouse, 
especially when hand~feedirg is practiced. 
The storage volume should be large enough 
that the feed does not have to be brougnt in 
too often. A bin with a volume of 90 cubic 
feet holds a 10-day supply for 1,000 hens. 
Gverhead storage permits quick and easy 
filling of hoppers or the supply bin of a me- 
chanical feeder (Fig. 7). 


84 Es. F iets ee Gan Onc oe = 2A 3 v 
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Fig. 7 Supply bin of o mechanical feeder being filled from 
on overhead bin. 

With hand-feeding, careful planning in 
arrangement of hoppers and in working out 
the feeding routine is important. Self-feeders 
reduce feeding time considerably even though 
checked daily. Self mnloading wagons or car-- 
riers on an overhead track may be used tu 
carry feed to the hoppers. 


A mechanical feeder should be a paying 
proposition for a larger operation. Fig. 8 
shows that a mechanical feeder costs only a 
few dollars more than hand-feeding for 500 
liens but almost twice as much as hand-feeding 
for 250 hens. (Labor was charged at $.90 
an hour and interest at 5 percent.) The cost 
of mechcnical feeding was the same as the 
cost of hand~feeding at a flock size of 650 
hens. With labor at $2.00 an hour, mechan- 
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ical feeding would cost the same 4S hand- 
feeding for a flock size of 350 hens. 


Watering. Each 100 hens requites§ to 9 
gallons of water per day. An Mllinoisstudy 
showed that poultrymen who did this job by 
hand worked 27 hours and walked an additional 
28 miles per year. 


Piping water to the henhouse and carying 
it to the fountain reduced labor to about 8hours 
per 100 hens. A few extra feet of Pipe and 
automatic fuuntains reduced labor for yater~ 
ing to a little more than one-half how per 
year. The use of shallow watererS Ca re- 
duce the time required for cleaning Watering 
equipment. 


Equipment for automatic watering iy very 
inexpensive. If you already have a Water sys— 
tem of adequate capacity, the added egarip— 
ment for automatic watering will be econom— 
ical even if the fleck is small and labor is 
valued at only 25 cents an hour. 


Gathering, cleaning, and proceSSin e gys. 
Studies show that it pays to gather ©ggs three 


times a day in commercial flocks. Hoye-ver, 
proper arrangement of the nests and phnning 
the travel routes can keep the time required 
to a minimum. 


The use of clean nests means less time 
spent in cleaning eggs. Placing soilej eges 
in a separate portion of the contaile’ saves 
time in sorting. If the eggs are Cleaned by 
hand, you can save time ky cleaning oly the 
soiled areas of the ege. 


Machines for washing eggs save COhsicler- 
able time and are considered econOMkgl for 


ANNUAL COST OF FEEDING 
(per 100 hens} 


Bed Mechanical Fee Jing 
/ _ Self-feeding 
Hand-feeding 


250. ~+~«<500 750 1,000 
NUMBER OF HENS IN FLOCK 


Fig. & Annuo! cost of feeding hens- 
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flocks of 300 hens or more. Cleaning should 
be done carefully and according to the manu- 
facturer's recommendations. Hand-cleaned 
eggs must be packed one at a time because 
the cleaning and packing jcbs are combined. 
Several machine-washed eggs may be packed 
at one time, speeding up the job of packing. 


Time can be saved in candling or grading 
vggs by providing plenty of work space and 
keeping materials in a convenient location. 


Cleaning the henhouse. Modern methods 
of cleaning reduce the time spent on this job. 
With a deep litter system, the house may be 
cleaned only once a year if the dropping pits 
are cleaned two or three times. Cleaning 
may be done with the use of tractor equip- 
ment. Mechanical cleaners are used in some 
hen houses to simplify the cleaning job. 


A recent development on a very few poultry 
farms is the use of lagoons to collect the 
manure, thus reducing the cleaning job to a 
minimum. Tinie will tell how satisfactory 
this method is over a period of years. 


Other examples 


We have shown liow labor can be reduced 


ing silage, and in producing eggs. You can 
undoubtedly think of other ways of reducing 
labor on your farm. 


The use of pipelines for transporting 
milk from the cows to a bulk tank is a good 
example. The use of a proper work routine is 
also important. We touched briefiy on these 
items earlier in the unit. 


When individual hog houses are used, 
the proper arraugement of the houses is im- 
portant In confinement feeding, the arrang - 
ment of the farrowing and feeding quarters 
and provisions for disposal of manure are all 
iniportant. Mechanical feeding of concentrates 
to cattle and hogs saves much labor. 


A large increase in labor efficiency has 
already occurred in crop production. Mini- 
mum tillage can reduce further the hours re~ 
quired in producing crops. 


Think of methods you can use to reduce the 
labor needed on your farm. Some methods 
may require little, if any, new investment m 
equipment. Planning, as explained in See 


in hauling water to hogs, in dairying, in feed- tions 2 and 3, is very important. we 
5. WHEN DOES IT PAY TO INVEST IN LABOR-SAVING EQUIPMENT? as 


We will discuss the items to consider in 
making the decision and then give an example 
of the use of a partial budget as an aid in doing 
So. 


Points to consider 

Some of the items that should be considered 
are: 1} fixed costs of the equipment, 2) op- 
erating costs, 3) added returns, and 4) other 
uses for your labor and capital. 


Fixed costs. The annual fixed costs are 
those costs that remain the same, regardless 
of the amount of use you have for the equip- 
ment. Fixed costs are sometimes referred 
to as "overhead" costs. Depreciation is usually 
considered to ke a fixed cost, along with in- 
terest, taxes, insurance, and sometimes shel- 
ter. (Depreciation is not entirely a fixed cost 
if the machine is used So much each year that 
it wears out more rapidly and needs to he 
replaced sooner as a result of its use.) 


The fixed cost per unit of use depends on 
the amount of use you have for the equipment 
and on its initial cost. You determine the 
fixed cost of handling a ton of feed by dividing 
the annual fixed costs by the tons of feed han- 
dled during the year. 


For example, a silage unloader costs 
$1,500 and is expected to last for 10 years. 
Interest amounts to 3 percent of the new cost 
(the same as 6 percent of the remaining cost 
in the equipment at the beginning of each year); 
and other fixed costs, such as taxes and in- 
surance, amount to about 2 percent of the new 
cost. The total fixed cost per year then is 
15 percent: 10 percent for depreciation, 3 
percent for interest, and 2 percent for other 
items. The total fixed costs of the silage 
unloader amount to $225 per year (15 percent 
of $1,500). 


If the silage unloader is usec. for 100 tons 
of silage per year, the fixed cost per ton will 
be $2.25; if used for 200 tons it will be $1.12. 
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Operating costs. The annual eperating 
costs v .’y in proportion to the amount of use 
for the equipment; thus the operating cost 
per unit of use will be the same regardless of 
the amount of use. The operating costs per 
ton handled by the silage unloader will be 
the same, regardless of whether we handle 
100 tons, 200 tons, or some other amount. 


The fuel or electricity needed to operate 
a piece of equipment is 2n excellent exarnple 
of an operating cost. We use the same amount 
per hour, no matter how many hours we op- 
erate the equipment. The greater the use 
per year, the higher will be the annual op-- 
erating cost. 


Repairs are usually thought of as an op- 
erating cost because the greater the use, tbe 
higher will be the repairs. Sometimes rust- 
ing calls for repairs even though the equip- 
ment is not used; however, here we will think 
of repairs as being in proportion to the amount 
of use. 


Labor is sometimes thought of as an op- 
erating cost in connection with equipment. 
However, you may be able to do other work 
while labor-saving ‘quipment is in operation. 
You probably have less total work as a re- 
sult of having the equipment and may want 
to consider the reduction in total labor rather 
than the amount or cost of labor needed to 
operate the er pment. We will do so in this 
example. 


We will assume that operating costs, 
including repairs and electricity, will amount 
to 20 cents per ton for the silage unloader, 
regardless of the amount of use per year. 


Added returns from the equipment. Some- 
times new equipment will result in extra gross 


returns. An example is equipment that per- 
mits a dairy farmer to se’! Grade A milk. 
For a small herd of 20 cows producing 10, 000 
pounds of milk per cow, 65 cents more per 
hundred for Grade A milk amounts to added 
returns of $1,300. In our first exampie about 
deciding on the purchase of a silage unloader, 
we will not figure any added returns from the 
use of the equipment. 


It is possible that some equipment could 
reduce gross returns. if the quantity or quality 
of the product would be lower with the use of 
the equipment, this would, of course, result 
in reduced returns. We would need to con- 
sider this item in our decision regarding pur- 
chases even though the equipment would save 
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much iabor. We will assume here that most 
equipment to reduce fabor will rot reduce the 
vaine of production. 


Other uses for your laber and capital. 
Other uses for iabor and capital will aeter- 
mine the vaine you should pluce on them in 
making the decision. ts purchase equipment. 
Of course, you may want to place a value on 
time you couid use for leisure, even thoagh 
you have wo other use for your labor. In 
other words, you may feel that it i- worth 
$3 an hour aot to have to worki 


i no value is assigned to leisure time 
ard you have no other use for your labor, you 
should figure its value at zero when deciding 
whether the purchase of labor-saving equip- 
ment is economical. On the other hand, if 
the saved labor will return $2 an hour in an- 
other use, that figure is valid in figuring the 
value of labor saved by the machine. 


ja our exaraple we will first assume labor 
to be worth the same as the prevailing wage 
rate for hired farm workers in Tlinois, or 
about $1 an hour. We will assume that the 
silage unioader saves about 25 minutes of 
labor for each ton of silage removed; thus .4 
hour of labor, or 40 cents worth, is saved 
for every ton of silage handled with that equip- 
ment. Hf the equipment handles i00 tons per 
year, you save $46 wortn of labor; if it han- 
dies 200 tons, you save $86 worth, and so 
on. if we assume that the labor saved is 
worth $2 an hour, the silage unloader will 
save $80 for every 100 tons of silage handled. 


Other uses for your capitai are also im- 
portant. For example, you can invest money 
in fertilizer, in breeding steck, in buildings, 
or in off-furm investments. We figured interest 
at the rate of 6 percent of the average remain- 
ing cost at the beginning of each year, or 3 
percent of the new cost of the equipment. If 
you have another use for your money that will 
return more than 6 percent, you should allow 
a higher percentage of the new cost as interest. 
The same is true if yuu have to pay more than 
6 percent for borrowed money. 


Use of a partial budget 


A partial budget will help determine wheth- 
er it wili pay you to make a change in a part of 
the farm business. Such a budget is helpful 
in deciding whether the purchase of an item 
of labor saving equipment is economical. 
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We wiki work oul a partial budget bascd 
on preceding information alsouit ine use of a 
silage unloader. First, we will adc the eddi- 
tiora: costs and any reduced returns that wil 
resili from the purchase of the equipment. 
Second, we will add any additional returns 
{increase in gross income) and reduced costs 
that will result. Thea we wil subtroci tae 
first figure from the second to delci mine 
whether there is an sdivaptoge in Guyitg the 
equipment. We will assuine that 200 tous at 
Silage Will be handied and that labor is worta 
$1.06 per hour. The budget is shown us Tabie 
8. 


pep meat 


Fixed cosis of the situge umiogdei. 15 of FE.309 S22 
Operating costs, 26 cunts pes ton umes JOG Lun ___ 3b 
Total annval additional casts $265 
2. Reduced returns (assume neue in this examoic) 3 
3. Total annual additional costs and radvicu riterns 3.05 
4 Additional returns (assume sune in tis exampl.} 3 
&, Reduced costs 
Saving of labor, SG hours at $1.60 per new _ sre 
6. Total annua additiuna’ returas and rakn<? 
costs S35 
7. Net change in income with sew enm.ipis cs ho S928 


to buy the additional equipment because the 
added annual cests will be higher than the 
labor saved, the difference amounting to 5185 
per year. Hf we vahie labor at $2 an how, the 
silage unloader would still cost $105 more 
per year 265 - $1693 then the value of labor 
saved, kK would take about 370 tons of silage. 
With labor yvained at $2 an hour, before the 
use of the unloader weuld be econon:ical. 


With 375 tons of silage aud iabor worth 
$2.06 an hour, the budget would appear a 
foliows: 


ad 
in 


Additional! costs 


Fixed casts S225 
Operating costs 
370 x .20 te 
Totai cosis S209 


(15) 


Reduced costs 


370 tons x .4= 148 hours 
148 hours labor @ $2 $246 
Net change in income “$3 


Additional returns made possible cy equip- 
meni can have an important effect on the out- 
come of ihe partial budget. Let us assume, 
ici example, if we have the buildings, equip- 


ment, and funus needed for extra steers t.. 


which labor is now available. With the zuv 
tons handled by the silo unloader in Table 8, 
ce hours of labor will pe saved. At 8 hour: 
of labor for eack additional steer, we can now 
iced 10 more steers, If each steer returns 
$30 above feed and purchase costs, we will 
have additional reuirns of $300 after buying 
the silage unloader (Teble 9). The annual 
additional returns are $35 more than the annual 
costs of the equipraent. 


Tilo 9 Partial Budget Showing Additional Returns After 


OOOO 


i Additional costs 


F.ixcd costs of the silage untoader, 15% of $1,500 
Opsrating costs, 26 cents per ton bmes 200 tons 40 


Total annual additional costs $265 
2 Induced returns (assume none in this example) 0 
3 Yotul annua! additional costs and reduced returns $265 
4 Addnionel returns 

Income above teed and purchase costs, $30 times 

10 steers $300 
5. hduced costs (The labor saved was used to feed 

steers ts bring in additional returns) 9 
) Totul sanual aktiional returns and reduced costs $306 
7 Net change hi income with new equipment 4$35 


You car adan* this illustration ts your own 
Situation to help determine whether new eauip- 
ment is likely to pav for itself. Compare the 
total of the "additional costs and reduced re- 
turns’ portion of the budget with the total of 
the "additionai returns and reduced costs" 
portion to find whether the equipment will 
return more than its cost. A form you can use 
for your partial budget is shown on page ié 
of this unit. 
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Partial Budget 


a i oe  _ 
Soe eee oe eee, 


Additional costs Additional returns 


MeN po UE TREN Priel teint ate ee Pt, 


Reduced returns Reduced costs 


omits tae, 4 Seen eat, 


A. Total annual addi- B. Total annuai addi- 
tional costs and tional returns and 
reduced returns $_ reduced costs $ 


Net change in income {8B minus A) $ 
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VT_003_378 
Pruning and Training Bramble Fruits and Highbush Blueberries, 


T1llinois Univ., Urbana, Vocat Agriculture Service 
VAS -4048 

Pub Date - DGec65 

MF AVATLABLE IN VT-ERIC SET 8p. 


*TEXTBOOKS, REFERENCE BOOKS, *VOCATIONAL AGRICULTURE, *PRUNING, 
SFRUITS, UNITS OF STUDY (SUBJECT FIELDS), 


The purpose of this document is to provide high school vocational 
agriculture and adult farmer students with textual and reference 
material on the training and pruning of small fruits. It was 
developed by a teacher educator in consultation with subject matter 
speciatists, teacher educators, supervisors, and teachers, The 
sections are (1) Pruning Tools, (2) Supporting the Canes, (3) 
Pruning Red and Yellow Raspberries, (4) Pruning Black and Purple 
Raspberries and Erect Blackberries, (5) Pruning Semi-Erect and 
Trailing Blackberries, and (6) Fruning Highbush Blueberries, 
Photographs end drawings ill strate the textual material, Teachers 
with agricultural competency and z:tudents of average ability with 
interest in production agriculture may use the material over a 
period of 1 to 2 hours. This document is available from Vocational 
Agriculture Service, 434 Mumford Hall, University of I1linois, 
Urbana, Itlinois 61801. (JM) 
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PRUNING AND TRAINING BRAMBLE FRUITS AND HIGHBUSH BLUEBERRIES 
{ 
= ; 1, Pruning Tools 
. J 2, Supporting the Canes 
= 3. Pruning Red and Yellow Raspberries 
=e 4, Pruning Black and Purple Raspberries and Erect Blackberries 
= 5 :; WS DEPARTMENT OF HEALTH, EDUCATION & WELFARE 
325 av) 5. Pruning Semi-Erect and Trailing Blackberries OFFICE OF EDUCATION 
Be > 6. Pruning Highbush Blueberries 
a UCEO EXACTLY AS RECEIVED FROM THE 
4 l ml Se once usitniea waceita IL POINTS OF VIEW OR OPINIONS 
Bee a in order to intelligently prune any plant, STATED OO WOT NECESSARILY REPRESEAT QFFICL OTFICE OF EDUCATION 
Bd NI it is essontial to understand its growth and <Q vos0n OR POLICY. 
so > fruiting habits. Bramble fruits (raspberries 
*  €& and blackberries} have bienniai canes and a 
¢ Gey perennial roots and crowns. All brambles A ZS 
x send up new shoots during each growing sea- 
x son from the crown and some (erect black- f 
: berries and red or vellow raspberries) de- Remove aeu" 
x velop new shoot: from both the crown and | of tip of 
i: roots. These shoots. regardless of origin, . A primocanes 
f grow vigorously duri*~ the summer. initiate ~ Ki 
Hi flower buds in the falh, vver-winter, zod bear aml A) 
Ie ig fruit the following seaso. The muit is borne if N oA 
. terminally on leafy shoots arising from lateral iy, 
# buds on one-year-old canes, The canes then : / 
ees gradualiy dry up and die saortly arier harvesi (Fi 
i while new shoots are ceveioning to repeat the , 
eycte, thus providing fruiting ce.1es each ‘ 
ear. 
F-3. 2 Bleck orc oure’e rasoocrries and zrect black- 
oc os shomd he oirs ed or iopped during the growing 
season. 
fone evexbearing types Tear fruit avice 
on the Saxe clice. Tne new shoots bear a 
| crop at the tips in the fall and again the next 
| season farther dow" or the cancs The fruiced 
‘ canes of such types should »ot be pruned after 
- the fall crop since this woutd remove the 
: x 5 fruiting wood for the spring : rop. However, 
a iy SS ; al Since the everbearing varieties produce fruit 
yo S Fig, 1. Typical purple raspberry plone croperly trained. ahundantiy on primocanes (canes of the current 
. 
i foal VAS 4048 
fous 
=> 


Ae Ae 4 
-WEA Keke oe 


fee le TL ORT CE 


aah ls BBaitind 


ee 


cere Sk ote 


” 


ser coe 


a ET en iti 


2a 


fi 


Re. 


oie Mg 


Weaty rate mer! 


Oe NC 


aa re seen - 


ci lb 


BL 


ri 


Tee. Lt Sate 


Fam eee 
‘ 


hs Pre 4 
vy iit, 


a, 


Wi fil 


i 


i 
‘i 
o 


a 


i} 


as 


tall 


i 


tl 
IM 


Mm! Ta, 4 ae si, i, “i i 
C3 ib 3 A i He "i eee Gy: 


ry ts 


i] 
i ike 
‘ iy 
aL | 


ed 


if 


ae 


(2) Pruning and Training Bramble Fruits and Highbush Blueberrtes 


season's growth), it is possible to grow them 
solely for the fall crop by mowing all of the 
canes to within 2-3 inches of the ground in the 
spring befr ve growth begins. Then only the 
abundast crop on the primocanes is harvested 
in the fall. This practice eliminates al! labor 
of hand pruning and the problems associated 
with winter injury to the overwintered canes, 
Common fungus diseases may also be held to 
a minimum. 

Variation in the development of lateral 


branches must also be considered in order to 
properly prune the bramble fruits. Black 


_raspberries, purple raspberries, and erect 


blackberries usually develop strong lateral 


branches if the new shoots are headed back 
early in the growing season. This charact- 
eristic is responsible for the practice of 
pinching or summer topping which consists 
of snapping off or cutting with shears the top 
3 to 4 inches of the new shoots at the proper 
time (Fig. 2}. This practice has no ad- 
vantages and may be detrimental! when used 
on red raspberries, yellow raspberries, semi- 
erect blackberries, and trailing blackberries. 
With red and yellow raspberries the resulting 
nev laterals are generally weak, often break 
away from the cane when fruiting the following 
year, and are easily winterkilled. Topping 
also tends to induce more sucker plants than 
desired. 


1. PRUNING TOOLS 


The tools needed for training and pruning 
the brambles are neither expensive nor com- 
plex (Fig. 3). The three types generally 
used are the small hand pruning shears, the 
long-handled or lopping shears, and the bram- 
ble hook The small shears are used for 
cutting back the laterals and summer topping. 
Either the !opping shears or the bramble hook 
may be used to remove entire canes at the 
ground level in thinning or removing fruited 
canes. Care must be taken not to pull or break 
the cane out of the crown when using the hook. 


Msintaining pruning tools in good cutting 
condition is an essential part of pruning. Af- 
ter use, al! tonls should be cleaned and their 
cutting surfaces wiped with an oily cloth to 
retard rust Cutting surfaces must be kept 
sharp to make smooth, rapid-healing cuts. 


3. Pruning tools include (A) hand pruning shears, 
By bramble hook, and {C) long-hardled or lopping shears, 


2, SUPPORTING THE CANES 


‘ltho.  f all bramb-s. except possibl: 
che trailing blackberries meav be grown with- 
out Supporti. some type of ercilis is desirable, 
Fruit on supported canes is clean and a min- 
imui of the crop is lost due to breakage of 
the canes by wind. cultivecion, and picking. 
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supports 229 fac*ltote harvesting and other 
cultural practices and in the long run will 
nay for themscives. 

Many types of trellises anc meinods of 
training axe in use by bramble growers, The 
following are some of the simplest methods 
of satisfactory trellis construction. 
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TGs The ERIC Cleariazhuuse on Vocational and Technical Education 
The Ohie State University 


980 Kinnear Road 
Columbus, Ohic 43212 


FROM: (Person) . Macthews (Agency) Vocational Agricult jce 
{Aédress) 434 Mumford Hall, Urbana, I}linois 61801 - 


DATE : sep -anber 7, 1°67 


RE} ‘Author, Title. syblisher Date} Pruning and Training Bramble Fruits 
and Higrouss i cueberrizs, VAS 4048. Urbana, Illinois: Vocational 


Poricultuce Service, University of Mlinois. 8 p., 1965. 
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The hill system of culture may be used 
for any of the bramble fruits (Fig. 4). Sup- 
port. is provided hy a single stake, 2 to 4 inches 
in diameter, driven into the ground close to 
the plant. Five to eight fruiting canes are 
tied in one or two places to the stake each 
Spring following dormant pruning. This sys- 
tem is most useful in home garden plots where 
a small power cultivator can be used. The 
plants are usually set 6 feet apart each way 
and restricted to a clump. Very little hand 
hoeing is needed and the fruit is easy to pick. 


Wire trellising systems are the most 
practical for large scale plantings (Fig. 5). 
Posts may be either metal or wood. [If wood 
posts are used, the underground arts should 
be treated with a wood preservative to ¢xtend 
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Fig. 4. Red raspberries trcined and pruned to the staked- 
hill system. 


Pruning and Training Bramble Fruits ond Highbush Blueberries (3) 


weir life. Pentachiorophenol, one gallon (60%) 
in 10 gallons of kerosene, stove oil, diesel 
oil #400), or other light oil is a satisfactory 
preservative. The posts should be soaked for 
as long as seven days in a 50-gallon drum 
containing enough of this solution to cover 
3 or 4 inches of the post above ground level. 
Posts should be spaced 25 to 30 feet apart in 
the row with the end posts braced or anchored. 
The wire supports to which the canes are tied 
are 12-gauge galvanized wires attached to the 
posts or to the cross~arms. Wire clips used 
between the posts in the horizontal-type trellis 
will keep the wires from spreading. 


The horizontal-type trellis is used with 
the hedgerow system, the most common sys- 
tem of training. The plants form a solid row 
that is kept about 18 inches wide. Each spring 
the canes within the row are thinned to about 
4-8 inches apart. No tying of canes is nec- 
essary W:th this system. 
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(4) Pruning and Training Bramble Fruits and Highbush Blueberries 


The vertical-type trellis is used with the 
linear system, a modification of the hedgerow 
system that allows better control of weeds, 
diseases, and insects. Plants are maintained 


in a narrow row and are tied to the wires. 
This system is most useful with red or yellow 
raspberries and trailing blackberries. 


3. PRUNING RED AND YELLOW RASPBERRIES 


Regardless of the training system being 
used, these types should be pruned twice each 
year, once in early spring and again as soon 
as possible after fruiting. New shoots of red 


and yellow raspberries should nc. be summer 


topped. 


Spring pruning should be done early be- 
fore the buds begin to swell but after danger 
of severe cold is past. All short and weak 
canes should be removed and the remaining 
healthy, vigorous canes should be thinned to 
5-8 canes per stake in the hill system (Fig. 
4), or spaced 4-8 inches apart in other sys- 
tems (Fig. 6). Only the largest canes as 
indicated by diameter and length should be 
saved as these are the most fruitful. The 
remaining canes should be headed back mod- 
erately to 5-6 feet from the ground level. 
Canes shorter than 5-6 feet should not be 
headed back unless winter injury extends be- 
low this height. Where no support is pro- 
vided, canes should be cut to about 3-4 feet 
regardless of original height. 


Fruited canes may be removed any time 
after harvest since they die soon after fruit- 
ing. Although this pruning may be delayed 
util the following spring, cutting these canes 
off at the ground level as soon as possible 
after harvest is preferred since their removal 


at this time facilitates growth of the new 
shoots and reduces possible infestation of 
diseases and insects. These prunings should 
be removed from the planting and burned. 


The canes of the everbearing varieties 
are pruned the same way as ordinary varieties 
in the spring and following the summer har- 
vest. The shoots that fruit in the fall at the 
tip bear fruit again the next spring farther 


down, thus these canes should not be removed 


after the fall harvest. 
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Fig. 6 Dormont pruned ced raspberries, Vertical trellis 
feft and horizontal trellis cight. Canes should be 487’ 
apart, 


4. PRUNING BLACK AND PURPLE RASPBERRIES AND ERECT BLACKBERRIES 


These brambles should be pruned three 
times zach year, during the summer, early 
spring. and after fruiting. 


Swume: pruning is an essential step in 
‘he production of these brambles. All new 
Shoots should be pinched back 3 to 4 inches 
as they acvclop «Fig. 2). If grown witnout 
Supports. ‘.ack 1aspberries are pinched ¥ hen 
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the new shoots are about 24 inches high while 
purple raspberries and erect blackberries 
are pinched when they reach 30-36 inches. 
If grown with supports, the shoots may be 
ailowed to grow 6 to 8 inches more before 
pinching. This operation usually coincides 
With harvest and the plantirgs should be gone 
over several ‘times as the new canes develop 
over a period of several weeks. 


Whe 
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Dormant pruning is best done in early 
spring before the buds begin to swell. All 
weak canes shoul:' be cut cut at the ground 
level leaving 4 or 5 of the most vigorous canes 
{at least half an inch in diameter) per plant 
(Fig. 7). The lateral branches on the re- 
maining canes are thinned out and shortened. 
All weak or dead laterals (usually 1/4-inch 
diameter or less) should be removed and 
the remaining ones shortened. With black 
raspberries, the laterals are shortened to 
8-10 inches of growth or 8-12 buds per lat- 
eral. Purple raspberries and erect black- 
berries are more vigorous, thus the laterals 
ray be left 12-18 inches long or about 15 buds 
per lateral. 


Erect blackberries send up root suckers 
in addition to the new canes that grow from 
the crown. If these have all been allowed to 
grow during the previous season, they should 
be thinned out during the dormant pruning to 
about 3 or 4 canes per lineai foot of row. A 
better practice is to remove the excess suckers 
during the summer between and in the rows, 
leaving only those desired for fruiting next 


season. The suckers should be pulled out if 
possible since they do not regrow as quickly 
as those that are cut off at the ground level. 


Fruited canes of black and purple rasp- 
berries and erect blackberries are handled 
the same way as red raspberries. 


Fig. 7. Dormant pruning black and purple raspberries and 
erect blackberries. The number of buds to leave on 
laterals depends upon the vigar of the plants. 


5. PRUNING SEMI-ERECT AND TRAILING BLACKBERRIES 


These brambles are pruned twice, once 
in early spring and again after harvest. Pinch- 
ing the new shoots es they develop is not prac- 
tical. 


Spring pruning these brambles consists 
of selecting the best canes for tying to some 
support and removing the remaining ones. 
The best 4 to 8 canes of semi-erect varieties 
and 8 to 16 canes of trailing varieties are 
selected. if stakes are used for support, the 
selected canes are wo ind around the stake, 
tied at two or three places, and cut to about 
the height of the stakes. On a horizontal 
trellis the canes are wound around the wires 
and tied at intervals. On vertical trellises 
the canes are tied to the wires without being 
wound around them (Fig. 8). 


Fruited canes are handled as described for 
red raspberries. 
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Fig. 8. Dasmant pruned troiling blockberries. 
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Fruning and Training Bramble Fruits and Highbush Blueberries 


6, PRUNING HIGHBUSH BLUEBERRIES ' 


mm 


Highbtsh blueberries are woody peren- 
nial shrubs that produce fruit clusters from 
a lateral and terminal buds located on the pre~ 
vious season's growth, This type of fruiting 
habit requires rather moderate annual prun- 
ing of mature plants to maintain an adequate 
fruiting surface, namely, the vigorous new 
growth produced each year. Although con- 
siderable variation in growth habit occurs 
among varieties, none require support. 


5 mA phate ht tS et ee ak es i, 
ian mabe eee 


i ae aC NM 


rr 


The plants are usually 2 or 3 years old 
when planted and have several branched stems, 
At planting time, any broken roots should be 
cut off and the top reduced to two or three of 
the most vigorous stems. All fruit buds (Fig. 
9) should be removed. The objective at this 
time is to produce a strong bush and the de- 
velopment of a fruit crop will be at the expense 
of vigorous shoot development. Following this 
initial pruning, the plants need not be pruned 
until the end of the third year in the field ex- 
cept for removal of dead and broken branches 

S and the small bushy growth near the base of 
* the plant, 


At the end of the third year in the field and 
annually thereafter, the blueberry plants should 
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: ° E ; Fig. 9. Branch of the highbush blueberry as it looks during 
be pruned moderately to maintain a vigorous the dormant season, Note plump fruit buds on twigs pro- 


and productive bush (Fig. 10), This annual ued the previous season. 
pruning may be done any time during the dor- 
mant season, but early spring just before 
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Fig. 10. Highbush blueberry plant before pruning (A) and after pruning (B), Oldest stems have been removed at the crown and 
remaining ones thinned to 8 of the most desirable in regard to age, vigor, and spacing. Bushy growth aiso thinned out. This 
plant wos not pruned for two yeors so pruning was more severe than normal for a plant pruned annuolly as recommended, 
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Pruning ond Training Bramble Fruits and Highbush Blue’ -rries 


growth starts is preferred in order to avoid 
possible injury from extreme cold. 


Varietal und individual plant differences 
require some adjustment in the pruning of 
mature plants but the following may be used 
as a general guide: 


1, Remove bearing branches near the 
ground, Berries produced on these branches 
usually get dirty and are in an inconvenient 
position for harvesting. 


2. Remove any old stems in excess of 
3 ov 4 by cutting them off at the crown, These 
older stems have grayish-black bark and are 
easy to identify. Remove the ones that have 
the fewest fruit buds. 


3. Remove the weaker younger stems 
and suckers arising from the crown, icaving 
a totul of 6 to 8 stems per plunt. The objective 
is to replace the old, less productive stems 
sy slcmatically with vigorous younger ones, 
maintaining 6 to 8 of the best available on each 
plant. Some of the new vigorous stems grow 


very rapidly ina single season and remain 
unbranched. Such stems should be headed 
back, removing about the terminal 1/4 to 1/3 
to induce branching. 


4, Thin out the fruiting branches on the 
6 to 8 stems selected. Remove a large part 


of the very thin, bushy wood that accumulates 
in mature plants. The aim is to remove about 
50% of the fruit buds by taking off the weaker 
shoots, those less than 3 inches long which 
generally make poor fruiting wood. A gen- 
eral rule is to leave one fruit bud for each 
3 inches of new shoot zrowth formed during 
the previous season, 


5. Keep this basic principle in mind when 
pruning mature blueberry plants: The heavier 


the pruning the lower the yields, the larger 
the berries, and the higher the percentage of 
berries maturing early. Thus pruning should 
be heavy enough to obtain large-sized berries, 
light enough to provide a good crop the cur- 
rent year, and heavy enough to stimulate the 
growth of new fruiting wood for the next crop 
year, 


This unit was prepored by C. C. Zych, Assistant Professor of Pamaloay, Department of Horticulture, University of i:linois, 


iflustrations, courtesy of C, C, Zych, Jr 
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Producing Oats. 


Illino*’s Univ., Urbana, Vocational Agriculture Service 
VAS -4025a 

Pub Date ~ May64 

MF AVAILABLE IN VT-ERIC SET 12p. 


*XTEXTBOOKS , REFERENCE BOCKS, *VOCATIONAL AGRICULTURE, UNITS OF 
STUDY (SUBJECT FIELDS), *OATS, *AGRICULTURAL PRODUCTION, 


Textual and reference material on producing oats is provided for 
high schoo? vocational agriculture and adult farmer students. It 
was developed by a teacher educator in consultation with subject 
matter specialists, Supervisors, teacher educators, and teachers, 
sections are What Variety of Spring Oats Should I Grow, What 
Practices Are Recommended for Growing Spring Oats, Can Winter Oats 
be Grown Successfully in Illinois, and What Diseases Attack Oats, 
Photographs and drawings illustrate the textual material, 
Interested high school and adult students of average ability will 
need 1 to % hours for use of the material. This document is 
available for 15 cents from Vocational Agriculture Service, 434 
Mumford Hall, University of Illinois, Urbana, Illinois 61801, (JM) 
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Of all farm crops grown in [llinois, oats 
rank fourth in acreage, with corn first, soy- 
beans second, and wheat third. The number 
of acres of oats harvested in Illinois has 
steadily decreased from 3,708,913 acres in 
1950 to 1,413,000 acres in 1963. 


Oat yields, however, have shown just the 
opposite trend. The average yield was 43 
bushels per acre for 1951-1956; 48 bushels 
for 1957-1961; and 57 bushels in 1963 (Fig. 1). 


What Variety of Spring Oats Should I Grow? 

What Practices Are Recommended for Growing Spring Oats? 
Can Winter Oats Be Grown Successfully in Wiinois? 

What Diseases Attack Oats? 


US OEPAREMEKS OF HEALTH. EDUCATION & WELFARE 
OFFICE OF EDUCATION 
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Oats cantinues ta be an important form crap in 


1, WHAT VARIETY OF SPRING OATS SHOULD I GROW? 


Improved varieties of oats are continuously 
being developed and tested by plant breeders 
and research workers. They prepare a list of 
recommended varieties and their character- 
istics. From this list you can select a variety 
that is best ad&pted to your farm. 


Observation of variety demonstration plots 
in your area will also help you to decide which 
of the recommended varieties to grow. Re- 
sults from these demonstrations may be found 
in the "Oat Yield and Variety Trials" report 
published annuaily by the Agronomy Depart- 
ment of the University of Illinois. if you do 
not have a copy, your agriculture instructor 
may have one available or you may obtain one 
from the College of Agriculture. 


When selecting a variety of oats, take 
into account climate, farm management prac- 
tices, market acceptability, and seed sup- 
plies, as well as plant characteristics. Each 
variety has its strong and weak points, but 
you will need to select the variety which best 
meets your farming conditions. 


The most common oat varieties of Elinois, 
as reported by the Llinois Cooperative Crop 
Reporting Service, are listed in Table 1. 


Table 1. Percent of Spring Oat Vaxieties 
Seeded in Illinois 

Variety 1963 
Newton 42 
Clintland 10 
Nemaha 19 
Goodfield 9 
Clintland 60 6 
Minhafer 5 
Shield 2 
Others 16 


Newton has been the most popular varie» for 


the past few years. Varieties mentioned in 
the table for "others" include Beedee, Putnam 
61, Clinton, Garland, Dodge, Bonham, anda 
number of other varieties reported in small 
amounts. 


Most farmers when selecting a variety 
look for the following characteristics: 


High yielding 
Suitable maturity 
Heat tolerance 
Strong, stiff straw 
Disease resistance 


High-quality grain 
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{2} Producing Oats 
High yielding arate from other varieties. Seed kept year 


Oat varieties should be selected primarily 
on their ability to yield well on your particular 
soil type, climatic conditions, and manage- 
ment practices (Table 2}. Varieties listed in 
Fig. 2 have proven their ability to yield well 
and are currently recommended for Jilinois. 


Table 2. Possible Yicld of Recommended 


Varieties 
Variety Yield 
Brave Exc. 
Beedee Good 
Clintiand 64 Good 
Dodge Good 
Garland Exc. 
Goodfield Good-Fair 
Minhater Good 
Newton Good 
Putnam 61 Fair 
Shield Exc. 
Ys 


Fig. 2. Recommended varieties for Hlinois in 1965 are: 
Northern -- Beedee, Brave, Clintland 64, Dodge, Garland, 
Goodfield, Minhafer, Newton, and Shield. Central -- Brave, 
Clintlard 64, Garland, Goodfield, Minhafer, Newton, and 
Putnam 61. Southern ~» Brave, Minhafer, Newton, and 
Putnam 61. 


It is usually advisable to obtain new pure 
seed every 2 or 3 years to maintain high yields. 
Be sure to store seed oats in a clean bin sep- 
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after year tend to decrease in yield. This 
decline in yield may be due to mixing of vari- 
eties in storage or to such factors as variations 
in soil fertility, climate, diseases, or insects. 
Reduction in yield of a variety is rarely due to 
hereditary changes occur1ing natv_ lly, since 
oats are self pollinated. 


Suitable maturity 


In southern Dlinois use only varieties like 
Putnam 61, or Newton that will usually fll and 
mature in time to escape hot, dry weather. 
In central Illinois varieties like Newton and 
Garland are recommended. In northern Hlinois 
Shield and Garland have made top yield 
records for the past several years. They 
have a chance to mature normally before hot 
weather which aids in producing good yields. 
Table 3 illustrates the usual maturity of the 
recommended varieties. 


Table 3. Normal Maturity of the Recom- 
mended Varieties 


Variety Maturity 
Brave Early 
Beedee Medium 
Clintland 64 Medium 
Dodge Medium 
Garland Medium 
Goodfield Medium 
Minhafer . xk, Early 
Newton “ass = Medium 
Putnam 61 Very Early 
Shield Early 


Heat tolerance 


Although heat tolerance and early maturity 
are two separate characteristics, use ofa 
variety which wil! tolerate heat may help to 
avoid heat damage especia.:y in southern and 
central Hlinois. 


Some varieties such as Putnam 61 or 
Newton are better than others in being able 
to tolerate heat and finish filling the kernels 
in hot weather. 


Strong, stiff straw 


A stiff straw as shown in Fig. 3 is be- 
coming increasingly important, especially in 


mn 


ptm fA 
tH wba ttn 


rier 


“23 Lime +, 
a rT gh actM UT 


eit 


Ait alent “tanta, 
eel uacA Ababa nd deh Cae Med 


eats pereterie: Tt 


4 we 
qebd idle: 


Se TR re ANTI eT Per Tt 


¥ ing Pt Ae be so. rte Leper aophcsearnttzer, peace SO, then 8A ee 
Pr ean ee nT TNT 


i 


; 
\ 
+ 
t 
I 
§ 
if 
: 
i 
et 


, 
“ Prarie Lh Hebi ele i 


te a mene Hise 


el 
ri} sdinaee purl hb 


Mage Wn ae eee Oe bern e 


a > 
7g 
i 
aaa: 
a. 
a = 
ie -- * 
: ae 
$ = 
- 
7. 
TEeee TY 
ae? 
Me re 
a - 1 
7 
« 
a: _ 
. , 
i 


eran 
Prey | 

teats ad aes Ltn 

1 


a 


é ; oes ee a 
- a ee en rn 2 te ae —~— — ee ~-- 4 ee —w- ” 

ae a a eee a Lew ere oe are . oe wore wee ae cee - a, eee _ \ 

iy See a —~- wee = 


MEMORANDUM 


TO: The EkIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 
980 Kinnear Road 
Columbus, Ohio 43212 


(Agency) Vocational Agriculture Service 
(Address) 434 Mumford Hall, Urbana, Illinois 61801 


FROM: (Person) J. W. Matthews 


DATE: September 7, 1967 
RE: (Author, Title, Publisher, Date) Producing Oats, VAS 4023a. 
Urbana, illinois: Vocational Agriculture Service, University 


of Illinois. 12 p., 1964. 


Supplementary Information on Instructional Material 


Provide information below which is aot included in the yublication., Mark N/A in 
each blank for which information is not available or not applicable. Mark P 
when information is included in the publication. See reverse side for further 
instructions. 


(1) Source of Available Copies: 
Agency - Vocational Agriculture Service| 


Address 4 Mumford Hall, Urbana, Illinois 61801 
Limitation on Available Copies no limit Price /Unit .15 
(quantity prices)__sane 


(2) Means Used to Develop Material: 


Development Group_ Individual authorship, approval of Subject-matter department. 
yevel of Group State: R. L. Courson, Asst. Prof. of Vocational Agriculture 


Method of Design, Testing, and Trial Designed by subject-matter specialists, 
teacher educators, supervisors and advisory committee of teachers 


(3) Utilization of Material: 
Apprepriate School Setting High school, post-high school institution 
Type of Progran High scnool, adu 
Occupational Focus Production agriculture 
Geographic Adaptability Not Timited 
Uses of Material Student text and reference 
Users of Material Students 


(4) Requirements for Using Material: 
Teacher Competency General agriculture 
Student ,Selection Criteria e 14 up, both sexes, grade 9 to aduit, 
average ability, agricultural interest and occupational objective. 
Time Allotment 1 - 3 clock hours 
Supplemental Media -= N/A 


Necessary ) : 
Desirable ~~) (Check Which) 


Describe 


Source 
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Producing Oots 3 

| is 
cropping systems with legumes, because the Considerable loss of grain also occurs 3 
| legumes increase the available nitrogen, which in a field where th. oats are down because of | 

: in turn, tends to increase lodging (Fig. 4). the inability to harvest all of the seed. Oats a 
= which are lodged also tend to smother the. 

young growing legumes. Table 4 shows the | 
= | normal straw strength of the recommended ‘ 


varieties. If you have lodging problems, stiff- 
strawed Goodfield may be your choice. 


| 


Table 4. Normal Straw Strength of the Rec- 


‘= i ; é oramended Varieties 
I : B 7 7 
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| Fig. 3. ‘ ial dedee sonvematurie variety. is ooty Beedee Fair 
| - ae arvest, nigh yielding, and an excelient nurse crop tar ; 
| Ze sr ettsaly Clintland 64 Good 
| q Dodge Good 
| i i Garland Good 
| a Goodfield Exc, 
ee Ae. S84 Minhafer Good 
a = x AMY telge® os ve > gat — “gah Newton Good 
‘@ f Reston |e atic ot oo DAA a8 Putnam 61 Fair 
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4. A variety thot ladges, yields low, and is difficult a ea 
arvest. St also tends to smother the clover when it is 
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| 

| 

| 

| i geo aniee ee For highest yields, the oats you select 

| 4 should be resistant to diseases, Four of the 

| ES When oats lodge before the grain is filled, most important diseases of oats in Illinois 

| r 4 the supply of moisture and nutrients going are: crown rust, stem rust, Septoria disease, 

| through the conducting system of the plant and yellow dwar* These diseases will be 
ae to the top is shut off (as in the case of bending discussed in greater detail later in this unit. 

| -_ a drinking straw) and the grain is not filled Information in Table 5 will aid in selection of 

| R 4 normally. disease resistant varieties. 

| 

| P 2; Table 5. Normal Disease Resistance of the Recommended Varieties 

| - eee 

| : Crown Stem Septoria Yellow 

| Variety Rust. Rust Disease Dwarf 

| 

Brave Good Good Good Tolerant 

| Beedee Fair Fair Fair Suse, , 

Clintland 64 Exc. Exc. Good Suse. , 

Dodge Exe. Exe. Fair Suse. 

Garland Good Exc. Fair Susc. 

- Goodfield Good Exc. Fair Susc. 

: i, Minhafer Good Exc, Fair Susc. 

Newton Fair Fair Poor Tolerant 

iia ~~ Putnam 61 Good Exc, Fair Tolerant 

ie Shield Fair Good Fair Suse. 
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Producing Oats 


High-quality grain 

The variety of oats selected shoulc have 
bright, plump, uniform kernels and a high 
feeding value. Oats with excessive hulls 
usually have a lew test weight (below 32 pounds 
per bushel) and do not make high-quality feed. 
Table 6 will aid in selecting a variety with a 
high test weight. Brave and Cliatland 64 are 
not included in this table because seed will 
not be available to farmers until 1965. 


2 ‘ P atorator uretreerits 
Buying and handling seed. High prices “a. Egiaieis ohare x 
— -—— oo hase ome Aso eater, ondards 24 vane‘al purity. gat 
and unknown varieties and sources should be Bidet hs, Jalen sete a ie eA cree letees 2 
avoided when buying seed oats. A good motto “wewuens let cerhbec seed eae 


is, "if you do not know your seeds, know your 
seedsman." Certified seed gives the best 
results. A high germination rate is charact- 
eristic of good seed. It should be free of 


weed seed, other varieties of oats, other CERTIFIED SEED < 
grains, and inert material. See Fig. 5 fora WOM ae ce tere mi 
sample certified seed tag. Cleaning and ae PFO oe ie = 
treating seed oats are ¢ofitable practices, eet” te Roles 
Seed treatuient of smut-free seed will increase sega ae em > 
yields from 3 to 5 bushels ove: untreated seed Act 9-7 < aton. ur 


(see VAS Unit 4021). You can afford to pay 
more for seed which has been cleaned and 
treated. Remember, certified seed is your 
best guarantee that you are getting what you 
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HUNOIS CROP THPROVEMENT ASSOCIATION, ING. 
REQUIrEMENTS FOR CERTIFICATION: ae 

+ Raed mutt he of variey approved fee eehbcouon - 

« Must reve bean wspeced ond opproved a the fetd, 

3 Maci neve been scspected in the aged house are rasan 


Ae eh Se en nemees : 


TLLINOIS CROP IMPROVEMENT ASSOCIATION. INC” 


Fig. 5, The certified seed label, together with the reputas 
tion of the seedsman, is your best assurance of getting 
good quolity seed, 


Table 6. Test Weights of Oat Varieties in [llinois Trials 
Test weights 


Variety Dekalb Urbana Brownstown 
1963 1963 1963 
lb. per bushel 
Beedee 39 35 --- 
Clintland 60 39 33 33 
Dodge 49 35 3h 
Garland 39 35 39 
Goodfield 40 35 34 
Minhafer 39 35 28 
Newton 40 33 34 
Putnam 61 39 34 31 


Shield 39 35 33 
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Producing Oats 


2. WHAT PRACTICES ARE RECOMMENDED FOR GROWING SPRING OATS? 


Preparing the seedbed 


Spring oats usually follow corn in the 
cropping system. While the seedbed is nor- 
mally prepared by disking, plowing usually 
increases yields about 3 bushels per acre. 
This increase in yield may not pay for the 
additional cost of plowing, but the difference 
in cost may be justified by the better control 
of insects and diseases. If plowing is not 
practical, you'll get better oat yields by shred- 
ding the stalks before disking the ground. 
Where oats follow soybeans, the land need not 
be plowed for oats. 

The number of times the seedbed is disked 
will depend on the residue on the field, the 
condition of the soil, and the method of seed- 
ing. Usually one to three diskings are nec- 
essary. 


When to sow 


Seed spring oats early, as soon as the 
ground is dry erough in the spring to be worked 
properly. Oats are a cool-weather crop. 
Spring oats do well in northern Illinois when 
seeded any time during the last half of March 
to April 20. In central and southern Plinois, 
spring oats should be seeded in March or early 
April. Seeding too late usually reduces yields 
and quality more than seeding too early. Fig. 6 
shows yield trend curves taken from many 
years of experience in seeding spring oats 
in central Dlinois. Tests in several states 
show that you may lose roughly one bushel 
per acre for every day that you delay seed- 


Percent of yield fram March 1-15 sseding. & 


March April Aprit May 
MS est oNS. 6300S 
Fig. 6. Early planting of spring oats increases yields 


considerably. 


Fertilizing 

Too often oats get only the leftovers. 
They have to live on plant food left by the 
corn crop -- or by soybeans. However, there 
is no prescription for fertilizing oats that wil! 
fit every situation. Reliable soil tests show 
which nutrients and how much are needed for 
high yields. Establishing good stands of 
forage grasses and legumes in oats depends 
on having adequate amounts of phosphate and 
potash in the soil and liming if the soil is 
acid. Basic amounts of phosphate, potasa, 
and limestone, indicated as being necessary 
by soil tests, may be plowed down or disked 
in. In addition to these basic requirements, 
starter fertilizer may be used to meet main- 
tenance requirements and at the same time 
provide nutrients for getting seedlings off to 
a good start. Oats need phosphorus early. 
They can use soluble phosphorus to insure a 
faster start in the spring (Fig. 7). 


et 


: : , : 2 Ps y ee 
Figt 7. Starter fertilizer helps insure a faster start, if 


applied ot seeding time (courtesy Intemotiono! Harvester 
Oe ° 


ff oats follow corn which received heavy 
applications of fertilizer, residual effects 
will usually reduce the amount needed for the 
oats. Excessive applications usually do not 
pay. In fact too much nitrogen is likely to 
cause severe lodging or excessive straw 
growth at the expense of seed production. 
However, moderate amounts of nitrogen often 
boost your returns. New varieties have stiffer 
straw, stand better, and respond more to 
nitrogen than the older varieties. 
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As menfioned previously, it is always 
best to use 3%.-test results as a basis for de- 
ciding what and how much fertilizer to apply. 
However, if you don't make any soil tests, the 
following may serve as a guide. A 60-bushel 
oat crop,. where only the grain is removed, 
would remove roughly 37 pounds nitrogen, 15 
pounds of P5905, and 11 pounds of K90. (One 
bushel of.grain removes - .6) lb. N., .25 
Ib, PoOs, and 18 pounds of Ky0.) 


Apply 20 to 30 pounds of ictual 
nitrogen per acre on, dark-colored, fertile 
soils. On lighter-colored and less fertile 
soils, use 30 to 50 pounds of nitrogen. If you 
are farming timber soils and have applied 
httle or no manure, then 40 to 60 pounds of 
nitrogen should give you a profitable yield 
boost. However, if you are on a prairie soil, 
have included legumes in your cropping sys-- 
tem, and have used manure continuously, then 
it is doubtful if nitrogen will pay. 


Nitrogen. 


Where oats follow heavily fertilized corn, 
you probably should use the 20- to 30-pound 
rate. When only a moderate application or 
no nitrogen has been applied to “orn, use 30 
to 50 pounds, Where oats follow a legume in 
the cropping system, such as soybeans, use 
about 20 pounds less than you would if they 
followed corn. 


Phosphorus. As mentioned previously, 
oats need phosphorus in a hurry,. and soluble 
forms are more readily available than roc.. 
phosphate. A minimum of 25 to 35 pounds 
of soluble phosphate will probably satisfy 
the requirements for the oat crop. In most 
cases, however, a legume is seeded witn 
oats; therefore, an application of 55 to 60 
pounds of P9705 may be more realistic. 


Potassium. Potash levels in most Dlinois 
soils are usually adequate, except on poorly 
drained soils, for high oat yields. However, 
you may wish to apply at least 20 to 30 pounds 
for the new legume seeding. 
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Reraember the above are to be used only 
as aguide. There's no substitute for soil test. 


Amount to sow 


The recommended rate of seeding is: 
2 to 2 1/2 bushels of well-cleaned seed per acve 
when drilled and 2 1/2 to 3 1/2 bushels when 
broadcast. The lower rate @ bushels for 
drilling and 2 1/2 bushels for broadcasting) 
should be used when oats are used as a nurse 
crop for grasses and legumes. These lower 
rates will give the grass and legume seed- 
lings a better start. 


Plant treated seed 


As mentioned previously, seed treatment 
is a recommended practice in srowing oats. 
Chemical seed treatment not only helps ta 
kill off diseases carried on the seec, but they 
also protect the germinating seed in the soil. 
Tests show that you may get better stands 
from treated seed and may expect an average 
of three bushels per acre more grain than 
untreated plots. 


Method of seeding 


Drilling. Seed with a drill if possible 
(Fig. 8). A drill puts the seed in the ground 
at a uniform depth and allows the rlants to es- 
tablish good root systems. The plants grow 
more evenly and therefore mature more evenly, 
resulting in higher yields and higher-quality 
grain. 


pa 7 “¢ 
Fig. 8, Seed with a drifl if passible (caurtesy International 
Harvester Co.). 


af 


ee oe 


(7) 


Producing Oats 


Using a grain drill with a fertilizer at- 
tachment as shown in Fig. 9 makes possible 
efficient use of fertilizer, placing it down in 
the furrow near the seed, which cannot be 
accomplished in broadcast seedings. Drilling 
with a drill as in Fig. 10 also permits seeding 
of the grass~legume crop at the same time as 
the oats and no further working of the seedbed 
is necessary. 


Broadcasting. If iegumes and grasses 
are not to be seeded with the oats, the oats 
may be broadcast in the corn stalks or soy- 
bean stubble with a broadcast seeder and the 
seed covered by double disking and harrow- 
ing. When legumes and grasses are to be 
seeded, the oats should be broadcast and 
disked in first, then the legumes and grasges 
broadcast and covered lightly with the use of 
a harrow or roller (Fig. 11). 


A 3 ys wits te, 
Be the hh Enea 


Fig. 9. Dritling in the fertilizer, with the seed oats, gives 
more efficient use of the fertilizer than just broadcasting it 
on top of the ground, 


Oats should be planted deep enough to be 
cover J with moist soil, but not too deep--3/4 
to 1 1/2 inches is usually adequate. 


The major advantage of broadcast seed- 
ing is the lower investment in machinery. In 
tests at the [llinois Station, drilled oats out- 
yielded broadcast oats by 5 to 10 bushels per 
acre. Whether the advantages of drilling will 
justify the investment in a drill] will depend 
largely upon the acreage of small grain on 
the farm. For example, if a grower averaged 
46 acres of o*s and the price averaged 60 cents 


: < ore 


Fig. 10, This type of drill may be used to seed oats, sow 
the grass-iegume seed, and apply the fertilizer in one 
operation. 


Fig. 11. Broadeost endgate seeder, 
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Producing Oats 


a bushel, he would have approximately 200 ex- 
tra bushels, or $120, to apply to the cost of a 
drill each year. 


40 acres x 5 bu. per acre increase= 
200 bushel extra yield 


200 bu. x 60¢ = $120.00 


Weed control 


Weeds may he pulled by hand or hoed off 
to remove them from the grain field if they 
are not too widely distributed over the field. 
If they are widely distributed, spraying with 
chemicals may be necessary or preferable. 


Two chemicals--2,4-D and MCP are 
recommended for use in small grains. MCP 
is not as effective as 2,4-D in controlling 
some weeds, but is less injurious to legume 
seedings. Both chemicals, however, may 
seriously damage legumes, and should not 
be used where there are legume seedings 
unless the weed hazard is serious. 


Apply the amine type of either 2,4-D or 
MCP. if there are no legumes in the oats, 
uge up to 1/2 pound of acid per acre, although 
this maximum amount should be used only 
when necessary as it may reduce grain yields 
somewhat. Where there are legumes, do not 
use more than 1/4 pound per acre. Apply 
after the grain has passed the five-leaf stage, 
but before the plants get over 5 to 8 inches 
tall. This is after the grain tillers and before 
the boot stage, but after small grain and weeds 
form a canopy over the legumes. An appli- 
cation of either spray to small grains with 
iegumes may reduce the iegume stands. 


Harvesting 


Oats are usually harvested for grain with 
the combine (Fig. 12) although an occasional 
field may still be cut with a binder and thresh- 
ed. Oats are less suited for harvesting with 
the combine than other small grains because 
they lodge and shatter badly once the crop is 
ripe. Most of the newer recommended variet- 
ies have stiffer straw and will stand longer 
aiter ripe than the older varieties, but even 
these newer varieties will shatter if harvest- 
ing is delayed very long. Losses can easily 
range up to 10 to 12 bushels per acre. 
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Fig. 12, Oats being horvested with the combine. 


Much of the loss from lodging and shat- 
tering may be avoided by cutting and wind- 
rowing the oats and allowing them to dry be- 
fore combining them (Fig. 13). This practice 
is also profitable when the field is heavily 
infested with weeds, or if there is a vigorous 
growth of the new seeding. Otherwise, the 
weed seeds and succulenily green material 
may provide sufficient moisture for the grain 
to heat excessively during storage. The 
moisture content of the grain may also be 
excessive if it is combined too early in the 
morning or too late in the day. 
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Fig. 13. Mony bane ovoid fasses from Jadging ond 


shottering by cutting and windrowing cots before combining 
{courtesy International Harvester Co.). 
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Producing Oats 


Harvesting oats as silage rather than as 
grain has shown some promise in recent tests. 
You may be able to increase your returns from 
oats by harvesting them for forage and improve 
your legume seeding. In 1963, Illinois agron- 
omists harvested nearly 10 tons of oat silage-- 
cut in the early dough stage. This silage pro- 
duced almost twice as much TDN per acre as 


oats fr.m nearby plots that averaged 110 
bushels of grain per acre. With oats cut this 
early, the alfalfa came on despite dry weather 
and gave a fine hay cutting in September. In 
addition, the alfalfa stands appeared better 
where the oats were cut for forage than where 
they were left for grain. 


3. CAN WINTER OATS BE GROWN SUCCESSFULLY IN ILLINOIS? 


Data from variety tests conducted at the 
Illinois Station indicate that winter oats can 
be grown successfully south of highway U. S. 
50, which runs from St. Louis, Missouri, 
to Vincennes, Indiana. North of that they are 
very dependent on a mild winter. However, 
if winter oats fail, a spring-seeded crop like 
spring oats or soybeans can be s.2ded in the 
same field. 


Advantages of winter oats in southern Illinois 


1. When winter oats survive the winter, 
they can be expected to give higher 
vields than the spring varieties. 

2. Winter oats mature several weeks 
earlier than spring oats and usually 
escape many oat diseases and the 
hot, dry weather. 

3. Winter oats can serve as late~fall 
pasture, as a companion crop for 
legumes and grasses, and as an ero- 
sion-control crop. 

4, Winter oats may be used to replace 
winter wheat when this is desirable 
for compliance with government pro- 
grams. 


Disadvantage of winter oats 


1. Winter oats are more susceptible to 
winter injury than winter wheat, rye, 
or barley. 


Date of seeding 


Late seeding is often the cause of failure 
of winter oats. The crop must be planted 


early enough to become well established be- 
fore freezing weather. This is normally in 
early September, about one week earlier than 
winter barley seeding and about three weeks 
earlier than winter wheat. If the area is to 
be grazed, the seedings may be made during 
th. latter part of August. Most of the adapt- 
ed varieties of winter oats can be fall grazed. 
Since Hessian fly does not readily attack 
winter oats, seedlings need not be delayed to 
conform with the fly-free date for winter 
wheat. An early-planted, well~established 
seeding of winter oats will often ripen two or 
three weeks earlier than spring oats. 


Rate of seedin 


Two bushels of winter oats per acre, 
dvilled, seems to be the minimum seeding 
rate for [Llinois. Three bushels per acre 
may be better toward the northern limit of 
adaptation. Experimental data indicate that 
early seeding is more important than seed- 
ing rate. Seeding with a grain drill will give 
a uniform depth and covering for the seed and 
thereby insure a uniform stand. Broadcasting 
the seed is not recommended. 


Seedbed preparation 


The seedbed should be prepared in the 
same way as for spring oats. 


Varieties 


Winter hardiness is the most important 
characteristic to be considered in choosing a 
winter-oat variety. The recommended variety 
is Norline. 
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Producing Oats 


4, WHAT :DISEASES ATTACK OATS? ee 


PaeeT as 
Rusts Tyee ere cree, AE Sis 
_.,. There are two common types of rusts that 
‘attack oats in Illinvis 7 crown rust, with 2 
hundred different racés, and stem rust, with 
twenty differenu races. Crown rust is the 
most prevalent and causes a greater loss of 
yield and grain quality, oyer a period of years . 
than any other oat disdédsé. 
small, dusty orange-yellow pustules (blister- 
like lesions) mainly on the leaves and leaf 
sheaths (Fig. 14). Stem rust produces red- 
dish“bréwn, ‘ragged locking, elongated pus- 
tules on mont any part of the plant above the 
ground. ° 
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. : Le u aml 
Fig. 14, Clown recy on oats; winter spore soak: left; 
summer épore. eeatcaks (courtesy Ilinois Expétitient 


Station). ‘ 4 


The number and size of the pustules vary 
greatly, depending on the susceptibility of the 
oat variety and the severity of infection. If 
weather is favorable for infection (high hum- 
idity, fogs, frequent heavy dews or light 
rains, and a temperature of about 70° F. or 
above), the pustules become numerous and may 
grow together as the season progresses. Rust 
may appear on oats in southern [linois as 
early as late April, A new generation of 
summer spores may be produced every seven 
to fourteen days. These spores in turn are 
blown about by air currents to spread the 
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It appears as’ 


‘ 


fs 


disegse from plant to plant and from field 
to field’ during the remainder of the aownne 
Period: aa 


c. - The rust diseases produce a rust Slorad, 
dusty material which may ve seen on the plant. 
This "dust" rubs off onto your clothes as you 


‘> Wwalk through an infested field. 


When attacks are severe, rust causes 
premature ripening, lowering of test weight, 
and lodging. In years of heavy attacks, 90 to 
100 percent of ali oat plants growing in the 
state become diseased, and the food-maru- 
facturing ability of the leaves reduced up to 
30 percent. In years unfavorable to rust in- 
fection, less than 5 percent of the oat plants 
develop any rust at all. 


As oats mature, black overwintering 
Spores (teliospores) are formed. These spores 
also may form during periods of adverse 
weather, such as extreme drought, excessive 
moisture, or excessively high temperatures. 


The black, overwintering spores cannot 
infect oats the following year, so all infection 
raust come from outside sources. One such 
source is spores from the common barberry 
plant that has been infected by the overwinter- 
ing spores and the other from summer spores 
blown in from southern states. 


Most prevention and control measures 
must be the eradication of any common bar- 
berry plants or buckthorn shrubs in the com- 
munity and the development of resistant oat 
varieties. The latter is a continuing process, 
because the different races of rust cross with 
each other giving them hybrid vigor. Then 
oats varieties that have been resistant to rust 
may not be very resistant to some of the 
crosses. 


Other management practices may also 
help prevent infection or réduce losses from 
infection. One is plant oats as early in the 
spring as practical. This helps the crop te 
escape much of the rust damage. Also, if 
the disease is present and building up rapid- 
ly — especially in late-maturing varieties—— 
you may wish to harvest the crop for silage. 
Cutting in the soft dough stage usually makes 
the best quality silage. 
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Producing Oats 


Septoria disease 


Septoria disease is a fungus disease of 
oats that attacks the leaves, stem, or head 
ofa plant. For our discussion here, we will 
divide it into three phases, namely the leaf- 
blotch phase, the black-stem phase, and the 
kernel-blight phase. 


The leaf-blotch phase appears in the 
early spring as smail yellowish to light brown 
or chocolate-brown spots on the leaves (Fig. 15). 
As the spots enlarge, the infected leaf tis- 
sue dies. In Severe cases the spots may fuse 
and cause the entire leaf to die prematurely. 
Infection usually starts on the leaves and 
then spréads upward on the plant. 
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Fig. 15. Leaf phase of Septoria disease. [n early spring 
the disease appears as smal! yellowish to light brown or 
chocolate-brown spots on the leaves (courtesy Illinois 
Experiment Station). 


The black-stem phase of the disease is 
the most destructive (Fig. 16). Some time 
after the plant heads out, the symptoms begin 
to appear, usually first on the leaf sheath 
around the point where the leaf is attached to 
the sheath. From here it spreads to the stem 
of the plant where it forms grayish-brown to 
shiny black lesions, mostly above the upper 
two joints. Plants of varieties susceptible 
to this disease will lodge considerably at the 
points where the ! sions occur, 


Bens weuee * 


Fig. 16. Black stem phase of Septoria disease with leaf 
sheaths removed (courtesy filinais Experiment Statian). 


The kernel-blight phase of the disease 
occurs in prolonged cool, wet weather (Fig. 
17). Irregular yellow to brown blotches occur 
on the outer glunes. Black or dark brown 
lesions may later extend to the lemma and 
palea and even to the oat kernel. The disease 
is ordinarily not transmi‘.ed by infected seed. 


Fig. 17. Kernel phase of the Septoria disease, showing 
various degrees of infection. Healthy kernels at upper 
left {cqurtesy Ilinois =xperiment Station). 
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Producing Oats 


Control 


Where feasible, plant tolerant or re- 
sistant oat varieties. Unfortunately, re- 
sistance of most varieties is low at present. 
Early varieties tend to be more susceptible. 
Tall, late varieties are generally more re- 
sistant or escape infection. More resistant 
oat varieties should be availabie in the future 
but the plant breeding program in this area is 
very difficult. 


If possible, plant certified seed that has 
been th:cughly cleanea and treated with a 
recommended mercury-containing fungicide. 
Where practical, rotate crops for three or 
four years between oat crops. Do not apply 
manure containing known Septoria-infected 
straw on fields to be planted to oats within 
the next year or two. 


Yellow dwarf 


Yellow dwarf (also called red leaf) is 
recognized by the reddening, bronz..¢, and 
yellowing of the leaves. The color may vary 
from a yellow-red to a red to a reddish-brown, 
depending somewhat on the variety infected 
ar.d the time of infection. 


At the present the disease is known to be 
transmitted by more than ten different species 


of aphids that commonly infest small grains 
and grasses. in many instances, however, 
the aphids leave before the symptoms appear. 
Plants infected early in the seedling stage 
become stunted and in extreme cases die or 
fail to head. Severe blasting of the floral 
parts (seed fail to form) is associated with 
the infection. This blasting may involve a 
few florets or the entire head. The basal 
florets are usually the most severely affected. 
The intensity of the symptoms is directly 
correlated with the age of the plant at the time 
of infection. 


The world oat collection of 5,000 different 
varieties of oats has been tested at the Dlinois 
Station in a search for resistance to this dis- 
ease. Brave, Newton, and Putnam 61 were 
found to have tolerance, At present early 
planting and high soil fertility also appear 
to aid in controlling it. This is because vig- 
orously growing plants are able to tolerate 
the disease better than smaller ones, and large 
populations of aphids usually do not appear in 
Hlinois oat fields until sometime in May. Ap- 
plying contact insecticides in localized areas 
to control yellow dwarf does not appear to be 
effective. Continued research is needed be- 
fore a more complete control can be recom- 
mended. 


This unit was prepared in cooperation with the Agronomy and Plant Pathology Departments. 
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VT 003 381 
Small Engines, Repair and Overhaul. 


I]linois Univ., Urbana, Vocational Agriculture Service 
VAS -3019 

Pub Date - Dec65 

MF AVATLABLE IN VT-ERIC SET Zip. 


*TEXTBOOKS, REFERENCE BOOKS, *VOCATIONAL AGRICULTURE, *ENGINES, 
SREPAIR, 


This document provides textual and reference material on small 
engine repair for high school vocational agriculture and adult 
farmer students, It was developed by a techer educator in 
consultation with subject matter specialists, teacher educators, 
supervisors, and teachers, Sections are (1) tools and equipment 
needed, (2) engine disassembly, (3) cylinder, piston, and ring wear 
measurement, (4) crankpin and bearing checking, (5) piston 
replacement, (6) valve servicing, (7) engine head replacement, (8) 
carburetor and fuel system repair, (9) ignition system servicing, 
and (10) engine operation and checking. The document is illustrated 
with photographs and drawings. designed to emphasize key procedures, 
Students with average ability and interest would use the material 
for 2 to 6 hours, This document is available for 25 cents from 
Vorational Agriculture Service, 434 Mumford Hall, University of 
Illinois, Urbana, Illinois 61801. (JM) 
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SMALL ENGINES - REPAIR AND OVERHAUL 
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Replacing the Piston 
Servicing the Valves 
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Small internal combustion engines are 
mass produced at low cost. It is often more 
economical to purchase a new engine than to 
pay for an extensive overhaul, However, if 
the owner has access to the proper tools and 
knows how to use them properly, he can often 
purchase needed parts and recondition an engine 
with a reasonable cash outlay. 


Replacing the Engine Head 
. Repairing the Carburetor and Fuel System "0" 0R polity. 


. Servicing the Ignition System 


Special Tools and Equipment Needed for Small Engine Repair 
Disassembling the Engine 

Measuring Cylinder, Piston, and Ring Wear 
Checking Crankpin and Bearing 


OFFICE OF EOUCATION 


THIS DOCUMENT HAS BEEW REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSOW OR ORGANIZATION ORIGINATING 17 POINTS OF VIEW OR OPINIGH 
STATEO DO WOT WECESSARILY REPRESENT OFFICIAL OFFICE OF EOUCATION 


Operating and Checking the Engine 


A thorough program of maintenance, fol- 
lowing the recommendations in the operator's 
manual, will greatly prolong the useful life 
of an engine. Eventually, normal wear of 
internal moving parts will make overhaul or 
replacement necessary. 


1. SPECIAL TOOLS AND EQUIPMENT NEEDED FOR SMALL ENGINE REPAIR 


The special tools and equipment listed 
and described here are in addition to standard 
mechanic's tools, such as socket wrenches, 
open-end wrenches, box-end wrenches, pliers, 
screwdrivers, hammers, and punches. ft is 
assumed that these will be available in any 
good school or home shop. 


Tools for disassembly and reassembly 


Flywheel holder, Some device is nec- 
essary for holding the flywheel while the nut 
or recoil mechanism is unscrewed. Fig. 1 
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This shop-made flywheel holder fits a variety of 
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shows a shop-made tool for this purpose. 
Fig. 2 shows a special flywheel wrench which 
can be purchased from an engine manufacturer 
but this wrench is designed to fit one make of 
engine only. 


Recoil mechanism wrench, Fig. 3 shows 
two shop-made wrenches with notches cut to 
fit the projections on one type of recoil mech- 
anism. They can also be purchased from the 
engine manufacturer. 


HOLDER WRENCH 


Fig. 2, This special flywheel holder wrench fits between 
the flywheel fins. 
VAS 3019 
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Fig. 3, These wrenches were made to remove the recoil 
mechanism, 
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Flywheel puller, Fig. 4 shows a special 
flywheel puller thet is available from one 
engine manufactuzver. This tool is not ab- 
solutely necessa_y as the flywheel can be re- 
moved with ordivary touls as explained later, 
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:2Fig:o) Biston ring expander, 
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S967 Ys Lds70) Piston ring compressor. Fig. 8 shows a 


Valve s rin compressor, Fig. 5 shows piston ring compressor that is special for the 
. special valve spring compressor for small  S™@li ‘Size>pistoB-found:in a small engine. It 
engines. .This tool is.use ful. in.controlling...- is used for replacing ‘tHe piston in the cylinder 
valve springs. Stian semosiny and replace: ofa eae snging. .|- 
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Fig. 5. Valve spring compressor. 


Valve key inserter. Fig. 6 shows a de- rig. 8 Piston sing compressor, 
vice with a magnet on one end and an opening 
for a valve pin in the other. This tool is M : \ 
useful for removing or inserting the pin or Measuring tools 


3 other retaining device in the end of the valve Thickness gauges. The flat feeler gauge 
stem while the spring is compressed. (Fig. 9A) is necessary for measuring clear- 


Piston ring expander. This device (Fig. 7) ance between the piston and cylinder wall, 
e e . s « 
is made both for removing and replacing piston P!Ston ring gap, breaker point clearance, 
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Small Engines--Repair and Overhaul 


Fig. 9. Thickness gauges may be (A) flat-type far general 
use or (B) wire-type far measuring spark plug gap. 


etc. The wire-type gauge (Fig. 9B) is pre- 
ferred for measuring spark plug gap. It also 
has a notched lever for bending the flat term- 
inal in setting spark plug gap. 


Micrometers. Fig. 10 shows a set of 
three outside micrometers that are needed 
for measuring pistons, crankpin bearings, and 
other external diameters. One micrometer 
measures from 0 to 1 inch, one from 1 to 2 
inches, and the third from 2 to 3 inches, all 
in thousandths of an inch, 


Fig. 10. This set af 3 autside micrameters is used ta 
measure from 0 ta 3 inches by thausandthks, 


Telescoping gauges. Fig. 11 shows a 
set of telescoping gauges for measuring holes 


or slots. This set can be used for inside di- 
ameters from 5/16 to 3 1/2 inches. To meas- 
ure an opening, use the largest telescoping 
gauge that will go in when the plunger is de- 
pressed and locked. ‘The plunger is spring- 


loaded so it expands against the sides of the 
opening when unlocked. Lock it in this po- 
sition, Then remove the gauge and measure 
it with an outside micrometer to determine 
the exact diameter of the opening, When used 
this way, the telescoping gauge substitutes for 
an inside micrometer. 


TE 


Fig. 11. This set af telescoping gauges is used to 
measure inside diameters fram 5/16” ta 3 1/2’’, 


MisceHaneous tools 


Torque wrench. The torque wrench, 
shown in Fig, 12, measures the torque ap- 
plied in tightening a stud or nut. Its range 
is from 0 to 600 inch-pounds. It has a 3/8- 
inch square drive and is used with a standard 
set of sockets for tightening head bolts, bear- 
ing cap studs, spark plugs, etc. Most large 
torque wrenches read in foot-pounds and are 
not suitable for small engine work. 


Fig, 12, Tarque wrench, 


Cylinder ridge reamer, This device 
(Fig. 13) is used to remove the ridge from 


the top of a worn cylinder. This ridge de- 
velops at the point where the upper ring stops 
its upward travel. 


Valve grinder. This inexpensive, hand- 
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Fig. 13. Cylinder ridge creamer. 


operated device (Fig. 14) may be used for Mei ST PERE fu 
light grinding of valve seats. It is of doubt- : eur) cae 

ful value if valves are in need of recondition- 
ing. 


Fig. 15, Valve facing ruchine, 


Valve seat grinder. This tool (Fig. 16} 
is the counterpart to the valve facing machine. 
It is advisabie to have the valve seats re- 
ground when the vulves are refaced in order 
to obtain a precise Lit. 


ke 


Fig. 14. Hand vaive grinder. 


Valve facing machine. This is an item 
of precision equipment (Fig. 15) that is not 


often available in a school or home shop. Un- 
less a considerable amount cf valve work is 
done, it may be more economical to have valves 
refaced at an implement dealer's shop or a 
commercial garage. Fig. 16. Valve seat grinder. 


2. DISASSEMBLING THE ENGINE 


Preparing for disassembly ea so . 
Clean off oil and grease with a safe sol- 


Before taking the engine apart, cleanit vent (not gasoline) and wipe parts dry with 
thoroughly to avoid getting dirt into the in- rags. It is generally necessary to reniove 
ternal parts. Loosen dry dirt with a putty the flywheel shield and other sheet metal parts 
knife and a stiff brush. Then blow it off with to complete the cleaning. 
an air hose, 
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Drain the fuel from the tank and the oil 
from the crankcase (4-cycle engine}. 


Remove air cleaner, carburetor, and iuel tank 


Remove the air cleaner assembly. If it 
is an oil-bath type, drain and discard the old 
oil. 


Unless you have a manual that shows a 
detailed picture of throttle linkage, attachment 
of springs, etc., draw a sketch of these parts 
before you disconnect them from the carbur- 
etor. It is difficult to get them hooked up 
again properly without a drawing or picture. 


If the engine has a gravity fuel system, 
remove the fuel tank, disconnect the fuel 
lines, and remove the carburetor. If the 
engine has a suction system, remove the car- 
buretor and fuel tank together, Place these 
parts in a box or other container and set it 
aside. 


Remove the flywheel 


Examine the threaded end of the flywheel 
shaft carefully to determine whether it has a 
right-hand or left-hand thread. You may also 
find this information in the manual, 


Hold the flywheel with the shop-made tool 
shown in Fig. 1 or with a special wrench. Do 
not attempt to hold it with a screwdriver or a 
pry bar wedged between the ‘lywheel fins. 
These fins break off easily and this throws the 
flywheel out cf balance. On some rope-start 
engines, you can use a socket wrench fo re- 
move the flywheel nut, but if it has a recoil 
mechanism, a special wrench may be required 
as described previously. Use a sharp blow on 
the wrench with your hand to loosen the nut. 


The flywheel is usually keyed on toa 
tapered shaft. To remove the flywheel, have 
a helper h ld the engine up by the flywheel an 
inch or two above the bench. Hit the end of 
the shaft a sharp blow with a lead hammer or 
protect the threads with a hardwood block and 
strike the ble?k with a hammer. The weight 
of the engine together witn the impact of the 
hammer will loosen the flywheel (Fig. 17). 


Remove the engine head (4-cycle engine) 


Remove the spark plug from the head 
first. Use a spark plug wrench that fits to 
avoid damage to the porcelain of the plug. 
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Fig. 17. Hold the engine by the flywheel and strike the 
end of the shaft a sharp blow, using a wood block to 
protect the threads. 


Loosen and remove the head bolts. Note 
any difierence in length of these bolts so you 
can properly reassemble the head later. Also 
note if a brace support or a spark plug short- 
ing device is hele in place by any of the head 
bolts. 


Ciean the carbon off the head, the top of 
the piston, and around the valves. If any of 
these parts are made of soft metal, be careful 
to avoid scratching them. Place the spark 
plug, engine head, and head bolts in a cen- 
tainer so they will not be misplaced. 


Open the crankcase 


Note carefully how the engine is put to- 
gether. To open the crankcase on some en- 
gines, you must remove the entire engine base. 
On others, one side of the engine comes off. 
If the engine is of the latter type, determine 
whether its main bearings are ball bearing or 
sleeve bearing type. You may find this in the 
manual, Type of bearings is often coded in 
the engine model number, 


If the engine has ball bearings, it is usually 
necessary to remove the grease seal and a 
bearing locking ring before the side can be 
taken off. You have to destroy this seal to re- 
move it. Drive a scratch awl or other sharp 
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waddle. 


tool into the seal and pry it out (Fig. 18). | Remove the piston 
Then remove the bearing locking ring (Fig. 19). 


% 
‘ 
da nate Themed, 


Examine the upper end of the cylinder. 
ee Before you remove the side of the crank- If a noticeable sharp ridge is present, turn 
ae case, check for burrs or roughness on the the engine so the piston is down out of the 


é 
% 


= exposed end of the crankshaft. If necessary way. Remove the ridge with the ridge reamer. 

aa use 2 fine file or emery cloth to smooth the Unless you semove this ridge, the top ring 
shaft. Remove the bolts and slide off the may catch on the ridge and damage the piston 

= side of the engine, exposing the crankcase. when you force it out of the cylinder. 

= Before removing the crankpin bearing : 
a cap, note any marks on the cap and the con- 


necting rod. Ht helps to write these things 
down. Ifno marks can be identified, mark 
these parts with a center punch so you can be 

ure to get them back in their origina! po- : 
sition, : 


naQune uataturts 


Unscrew the studs holding the bearing 
cap and remove the piston from the cylinder. 
With a 4-cycle engine, push the piston out 
Fig. 18, Drive a sharp toot into the seal and pry it out. the top. Most 2-cycle engines do not have a 
removable head so the piston must be pulled 
out the bottom. Replace the bearing cap and 
keep all parts together. 
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TRU ARC RING ; ; 
Remove the piston rings 


Use the piston ring expander to remove 
the rings from the piston (Fig. 21). Do not 
expand them more than necessary to free 
them from the grooves and slip them off the 
piston, Note any differences between the { 
rings so they can be put back in the proper 4 
grooves and right side up. 


—et we of re ee a e. and 
Pa ae Sree see abseet pe ind lad 


Fig. 19% The bearing is held on the shaft by a locking 
cing. 


Be careful at this point not to let the 
timing gear fall out. It may be removed after 
you have noted the timing marks (Fig. 20). If 
you cannot find these marks, make them your~ 
self with a sharp center punch before the gears 
are unmeshed., 


wiht saiahigt, oS 
er | 


tall wit 


Fig. 21. Remove piston sings carefully *o avcid breaking 
them. 
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Remove the valves 


TIMING eo — q 

OR neenage : Four-cycle engine. Remove the vaive 3 

is cover, being careful to avoid injuring the <2 

Fig. 20. Note timing marks on crankshaft and cam gears gasnet if possible. Adjust the jaws of the e 
before unmeshing them. valve spring compressor so they are the right N 
; 
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distance apart to engage the full length of the 
valve spring. Force the jaws onto the spring 
and tighten the compressor until the spring is 
fully compressed, This should free the pin 
or other rciainer so it can be removed. Re~ 
move the valve, noting whether it is inta’e 
or exhaust. The valves may be marked or 
you can tell by their position relative to the 
intake and exhaust manifolds. The exhaust 
valve generally shows the effect of greater 
heat. 


The valve springs may be removed or they 
may be left in place by releasing the valve spring 
compressor. If you remove the springs, tag 
them so they can be replaced in the proper 
position, 


Two-cycle engine, Most two-cycle en- 
gines have a reed-type intake valve. Remove 
this and examine it carefully (Fig. 22). The 
reed is made of spring steel. It opens by suc- 
tion and is supposed to spring shut to prevent 


loss of pressure back through the intake pos c. 
Hold the reed valve up to the light. If it is not 
light tight, it should be replaced before the 
engine is reassembled. 


Remove the muffler and exhaust manifold. 
Clean the carbon out of the exhaust port with 
a hardwood scraper. 


Fig. 22. The intcke system on ao two-cycle engine usually 
has o reed-tyre valve, 


8. MEASURING CYLINDER, PISTON, AND RING WEAR 


This is an important step in small engine 
repair. Unless you determine accurately the 
condition of these parts, you cannot be sure 
what should be done to restore the engine to 
good operating condition. Make ali measure- 
ments carefully and check them with the man- 
ufacturer's standard for minimum, maximum, 
and reject dimensions, The figures quoted in 
this publication are for one model engine only 
and are given as examples. Consult repair 
manuals and other references to find cor- 
responding figures for your engine, 


Determining condition of cylinder 


It is important first to determine the type 
and amount of wear that has taken place in the 
cylinder, If this is beyond acceptable limits, 
your choice is between having the cylinder 
rebored and fitted with an oversize piston and 
rings, or replacing the engine. 


Cylinders may wear in three ways and 
usually in ail three ways at once, They are 
(1) oversize in diameter; (2) out-of-round; 
and (3) taper. Following are the limits for 
our example engine: 


Minimum Maximum Reject 


Cylinder diameter 2.3115 2.3125 2.3145 
Uut-of-round 
Cast iron 0015 
Lightweight -0025 
Taper -006 


Measuring diameter. Select the largest 
telescoping gauge that will fit inside the cylinder. 
Place it crossways in the center of the cylinder 
down about an inch from the top. Release the 
lock and let it expand against the cylinder 
walls. Be sure the plunger and stationary 
leg are held exactly perpendicular to the cyl- 
inder wall, Wock the gauge, remove it care~ 
fully, and measure with the micrometer. If 
your reading is between the maximum and 
minimum, wear in cylinder diameter has not 
been excessive, If it exceeds the reject di- 
mension, you should conclude that the engine 
cannot be put in geod working condition without 
being rebored. Repeat your measurement 
several times to be sure you are right. 


Measuring for out-of-round. Repeat the 
diameter measurement first with the tele~ 


scoping gauge held parallel to the crankshaft 
VAS 3019 
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and then at a right angle to it. Compare these 
measurements.. If they differ by more than the 
allowable amount, reject the engine as being 
worn too much out-of-round. The measure- 
ment taken at a right angle to the crankshaft 
is usually the larger one as the cylinder tends 
to wear more in the path of crank travel. ° 


Measuring for taper. Take measurements 
near the top and bottom of the cylinder with the 
telescoping gauge held at a right angle with the 
crankshaft. If these measurements differ by 
more than the allowable amount, reject the 
engine on the basis of too much taper. Cyl- 
inders normally wear faster near the top than 
near the bottom because of greater heat and 
consequent poorer lubrication. 


Taper can be measured in another way 
with no speciai equipment except a piston 
ring and a feeler gauge. Place a piston ring 
in the cylinder near the top. Use the piston 
upside down to position the ring exactly straight 
in the cylinder. Measure the ring gap with 
a feeler gauge (Fig. 23). 


Fig, 23, Measure the ring gop with a feeler gauge, 


Use the piston to push the ring down near 
the bottom of the cylinder and again measure 
the gap with the feeler gauge. Take the dif- 
ference between these two measurements, 
divide it by 3, and you have the amount of 
taper in thousandths of an inch. You niust 
divide by 3 (actually by pi or 3.1416) because 
taper is expressed in diameter and you were 
measuring difference in circumference, Cir- 
cumference is pi X diameter, or diameter is 
circumference + pi. 


This simple test for taper is often enough 
to help you make a fairly good estimate of 


‘cylinder condition. If it causes you to reject 
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the cylinder on the basis of taper, the other 
measurements are not necessary. If no ser- 
ious taper is found, it is reasonable to assume 
that the cylinder is not badly worn in diameter 
or out-of-round. 


. Determining condition of the piston 


if none of the cylinder measurements in- 
dicate rejection, the next step is to deter- 
mine if the piston is suitable for reuse. First 
clean the carbon out of the ring grooves. A 
good tool for this purpose may be made by 
grinding a sharp edge on a broken piston ring 
(Fig. 24). Avoid cutting any metal out of the 
groove, particularly if the piston is made of 
lightweight, soft metal. 


Fig. 24 Clean the carbon out of the piston ring grooves 
with a broken ring, ground to a sharp edge, 


Two common reasons for rejecting a pis- 
ton are (1) excessive wear in the upper ring 
groove; and (2) excessive piston skirt clear- 
ance, Manufacturer's recommendations for 
our example engine are: 


Minimum Maximum Reject 


Ring groove 
side clearance .007 


Piston skirt 


clearance .005 -007 -008 


To determine wear in the upper ring 
groove, place a new ring on the piston and 
measure the clearance between the side of the 
ring and the groove with a flat feeler gauge 
(Fig. 25). Replace the piston if it exceeds 
the reject figure. 


To measure piston skirt clearance, re- 
move the ring and place the piston in the cyl- 
inder upside down and measure the clearance 
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FEELER GAUGE 
NEW RING 


Fig. 25. Measure clearance between a new ring ond the 
upper piston ring groove. 


between the piston skirt and the cylinder.wall 
(Fig. 26). Make this measurement at a right 
angle to the piston pin. You may find it easier 
to push the piston and a leaf of the feeler 
ouge down into the cylinder together. You 
have the right thickness leaf when it requires 
about a 5 pound pull to remove the feeler 
gauge. 


Determining condition of piston rings 


Piston ring end gap should be measured 
for each compression ring and the oil ring. 
To measure the end gap, place the ring in- 
side the cylinder near the top of its working 
range and use the piston to true it up. Deter- 
mine the amount of gap between the ends of 
the ring with a flat feeler gauge. 


Manufacturer's recommendations for the 
example engine are: 


Minimum Maximum Reject 
Compression ring .007 .017 .035 
Oil ring .007 017 .045 


If your measurement of ring end gap ex- 
ceeds the allowable amount, the rings should 
be rejected. Bear in mind, however, that it 
is not worthwhile to install new rings in ar. 
engine if either the piston or cylinder is beyond 
the reject point in wear. 


Saee’ 


~*G 


Fig. 26. Measure piston skirt clearance with a flat feeler 
gauge. 


4, CHECKING CRANKPIN AND BEARING 


Crankpin 


The crankpin, or part on the crankshaft 
to which the connecting rod bearing is at- 
tached, should be checked for three things -- 
(1) scoring; (2) diameter wear; and (3) out- 
of-round. If the crankpin is badly scored due 
to poor lubrication or bearing disintegration, 
the crankshaft should be rejected. 


Consult manufacturer's recommendations 
for minimum diameter and maximum out-of- 
round. For our example engine they are: 


Reject 
.867 or less 
-0007 or more 


Crankpin diameter 


Out-of-round 


Measure the diam«:ter of the crankpin with 
a small micrometer. Measure it several times 
in several places to devermine actual diameter 
and differences in diameter or out-of-round. 
If either of these measurements indicate re- 
jection, it will be impossible to fit the con- 
necting rod bearing properly. Crankpins can 
be built up and reground or the crankshaft can 
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ih 


be replaced, »ut either of these alternative 
may be so expensive you will decide to replac 
the engine, 
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Crankpin bearing 

Again the manufacturer specifies a min- 
imum, maximum, and reject bearing clear- 
ance, For our example engine, they are: 


Minimum Maximum Reject 


Crankpin bearing 
clearance 


0015 -0045 0095 


A convenient way to measure bearing 
clearance is to use a plastic thread (Plasti- 
gage) made by a leading manufacturer of auto~ 
motive and engine parts. Place a piece of 
the plastic thread about as long as the width 
of the bearing on the crankpin and tighten the 
bearing cap over it. Use the torque wrench 
and tighten the studs to the recommended 
torque. For our example engine this is 70 to 
80 inch-pounds, Without turning the engine, 
remove the bearing cap carefully and measure 
the width of the flattened plastic with the paper 
gauge furnished with the material (Fig. 27). 
You read this gauge directly in thousandths 
of an inch of bearing clearance, 


\s 
qo, 
atta watewe torte -0 ' 


tare 


Y Sy 
Fig. 27, Measure bearing clearance with Plastigage. 

The plastic thread comes in different 
sizes. For small engine work, two sizes are 
generally sufficient -- .001 to .003, and .002 
to .006. h you place the piece of plastic par- 
allel to the crankshaft, your measurement 
will indicate bearing clearance, If you place 
it at a right angle to the crankshaft and use 
a piece long enough to extend about half way 
around the bearing, your measurement will 
give some indication of out-of-round, 


If the crankpin is not too badly worn but 
bearing clearance is beyond the rejection 
point, you may correct the problem by replac- 
ing the connecting rod. 


5. REPLACING THE PISTON 


Having made the measurements on the 
cylinder, piston, rings, and crankpin bearing 
and having determined what parts should be 
replaced, you are ready to install these parts. 
Let us assume that the only parts you found 
necessary to replace were the piston rings. 


Clean the cylinder wall thoroughly, first 
with an oil-soaked rag and then with a clean 
white rag. Continue until the clean rag shows 
no dirt. Do not use solvent as this would re- 
move the protective oil film that has pene- 
trated into the pores of the cylinder-wali 
surface, 


Checking new rings 


Place each new ring in the cylinder, true 
it up with the piston and check the ring end 
gap. If your cylinder measurements have 
been accurate, ring gap will probably be sat- 
isfactory. If the gap is found to be too small, 
file off the end of the ring carefully, holding 
it in a vise. 

VAS 2019 


™ stalling new rings on the piston 


Use the piston ring expander to install the 
rings on the piston, The oii ring is usually 
put on first and it can be either side up. The 
compression rings may be different. The 
center compression ring may have a slight 
recess on one outside edge, called a scraper 
groove. This scraper groove goes down, The 
upper compression ring may have a recess 
on one inside edge. This recess goes up. 
Fig. 28 sliows the various rings and the proper 
position of each. 


The piston of a 2-cycle engine may have 
a small pin or knob in ea.u ring groove to 
keep the ring from turning (Fig. 29). The 
ring must be installed so this pin comes in 
the ring gap. Th-se knobs are to prevent the 
ends of the rings from catching in the cylinder 
ports. Ifyou install these rings improperly, 
they are likely to be broken when you force 
the piston into the cylinder. 
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as SCRAPER GROOVE 


Fig, 28 Rings should be installed in correct position on 
the piston, 


RING 
PIN 
iene ee 
SIDE VIEW 
RING PIN 
Lew 
TOP VIEW 


Fig, 29, Some pistons have a pin in each ring groove that 
fits in the ting gap. 


Installing the piston in the cylinder 


Squirt some oil on the piston and around 
the rings, Then lower the piston into the 
cylinder with the connecting rod bearing turned 
the right way until the projecting oil ring is in 
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contact with the engine block. Place the ring 
compressor over the piston ard tighten it to 
squeeze the rings iniv their grooves. Then 
push the piston down until all rings are inside 
the cylinder. 


Oil the crankpin bearing surface, put on 
the bearing cap, and tighten the studs to speci- 
fied tension with a torque wrench (70-80 inch- 
pounds). Turn the engine over to be sure it 
moves freely. If not, you may have the piston 
in backwards as some engines have a slightly 
offset connecting rod which binds if it is not 
installed in correct position. If the engine 
turns freely, lock the studs, and close up the 
crankcase, 


In a 2~cycle engine, the pi on is usually 
put in from the bottom. Be sure you have it 
turned correctly (Fig, 30). It is not necessary 
to use a ring compressor Since the bottom of 
the cylinder has a chamfer which compresses 
each ring into its groove as the piston is pushed 
up. 


INTAKE EXHAUST 
SIDE SIDE 
Fig. 30, Note the correct position of the piston in o 


2-cycle engine, 


6. SERVICING THE VALVES 


Inspect the valves and valve seats care- 
fully for evidence of improper contact and 
leakage, The mark of contact on both the 
valve and its seat should be clean and con- 
tinuous, Since valve condition is so impor- 
tant in maintaining good compression, it is 
usually advisable to reface the valves when 
overhauling an engine, 


Refacing valves 


As mentioned previously, this is done on 
a special valve facing machine, The following 


the same as your valves. 


suggestions are made in case you have access 
to a facing machine, Otherwise the valves 
can be taken to a repair shop for this work, 


Dress the wheel lightly with the special 
diamond dressing tool before you use it to be 
sure the wheel is clean and true. Check the 
angle setting of the machine to be sure it is 
For most small 
engines this angle is 45° but you should verify 


this from your manual, 


Place the valve stem in the chuck and 


tighten securely, Start the machine and slowly 
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move the valve up to the face of the wheel, 
moving it across the wheel steadily when it 
begins to cut. Take light cuts and continue 
only untii the cutting is continuous around the 
entire valve face. You can tell this by the 
sound. 


It is not until facing has been completed 
that you can tell for sure if the valve can be 
reused. The width of the valve margin ona 
new valve is usually about 1/32 inch (Fig. 31). 
If this margin is less than 1/64 inch wide after 
refacing, the valve should be rejected. With- 
out this minimum width, the valve will over- 


heat and warp or burn. 


1/32 OK 


1/64 MINIMUM 


a 


Fig. 31. Valve margin should be 1/32’? wide. Reject 
valve if it is less than 1/64’’, 


Servicing valve seats 


If the valve seat is in bad condition, it 
may be reseated with the special reseating 
tool. Select the right size pilot to fit tightly 
in the valve guide and use a stone of proper 
diameter and angle. Dress the stone each 
time before using it. Grind the seat lightly 
until a clean, continuous line is formed. 


Some engines have valve ;eat inserts 
made of hard alloy steel. These can be re- 
placed but a special tool is required for re- 
moving the old seat (Fig. 32). Prepare the 


Fig, 32. Use a special toa! to remave valve seat inserts, 
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new insert by placing it in a freezer for sev- 
eral hours to shrink it so you can press it 
into the recess in the engine block. Then 
you peen the area around it with a ball peen 
hammer to hold it in place. A new insert 
should be lightly ground with the reseating 
tool to true it up. 


Replacing the valves 


After the valves have been refaced or 
replaced, they may be ground lightly with the 
hand grinding tool. Use fine valve grinding 
compound and grind only until a continuous 
mark shows around the valve face and seat. 
Too much hand grinding will destroy the effect 
of refacing because the valve may not seat 
where you ground it when the engine gets hot. 


Wipe all traces of valve grinding compound 
off the valve faces, stems, valve seats, and 
guides. This material is very abrasive and 
will zause rapid wear if left on any moving 
parts. 


Replace the valve springs and keepers, 
using the valve spring compressor and the pin 
inserter, Turn the engine over to be sure the 
valves are opening and closing properly. 


Checking and adjusting tappet clearance 


Be sure the valves are in fully closed 
position when you measure tappet clearance, 
Turn the engine over until the intake valve 
starts to open. The piston should be going 
down on the intake stroke at this time. Keep 
turning until the piston reaches the top again. 
This is the end of the compression stroke and 
both valves should be fully closed. 


Measure the gap between the end of the 
valve stem and the tappet with a flat feeler 
gauge. This gap should be between the min- 
imum and maximum prescribed by the manu~ 
facturer, For our example engine, these 
figures are: 


Minimum Maximum 
Intake valve .005 .007 
Exhaust valve .009 OTT 


Too little clearance is very serious as it 
will not allow the valve to close fully when the 
stem has expanded with the heat. Ifa valve 
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does not close and seat properly, it overheats 
and burns rapidly. Too much clearance makes 
a valve oven a little too late. Ita’ . opens less 
than the fullamount. Both of these things 
cause some loss of power. 


grinding off the stems (Fig. 53). By alter- 
nate grinding and measuring, you can take off 
the desired amount. 


Replace the valves, make a final check of 


tone 
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Refacing and reseating causes the valves 
to seat deeper so tappet clearance is generally 
reduced. The only way to restore proper 
clearance on most small engines is to grind 
off the end of the valve stems. The valves 
must be removed from the engine for this 
operation. 


If valve stems are ground off by trial and 
error, it is usually necessary to put them in 
and take them out of the engine several times 
in order to get the clearance just right. The 
valve springs must be secured to the valve 
each time before an accurate measurement 
can be taken. To avoid this repetition, note 
the first time how many thousandths of an inch 
must be removed from each valve stem. Take 
the valves out.and measure the length of each 
with the large micrometer before you start 


tappet clearance and replace the valve cover. 


+f a 


- Fig, 33. Measure the length of the valve with a microm- 


eter. 


7. REPLACING THE ENGINE HEAD 


After the valves have been serviced, you 
are ready to replace the engine head. It is 
advisable to obtain and use a new head gas- 
ket. Place the head in position and insert the 
- head bolts. Draw them up evenly until they 
are snug. 


Use the torque wrench to finish tightening 
the head bolts after determining the proper 


torque from the manual. For our example 
engine it is 125 to 150 inch-pounds. Alter- 
nately tighten bolts on one side and the other 
so that the head is drawn down evenly. 


Do not replace the spark plug at this time. 
It will be easier to turn the engine over while 
servicing the ignition system if you do not 
have to work against compression, 


8. REPAIRING THE CARBURETOR AND FUEL SYSTEM 


Two types of fuel systems are common 
on small engines. They are the gravity sys- 
tem in which the tank is elevated above the 
carburetor and the suction system in which 
the tank is below the carburetor. With either 
type, clean out the tank thoroughly and rinse 
it with gasoline. Blow fuel lines clear with 
compressed air, - 


Servicing the float-type carburetor 


The gravity system has a float-type car- 
buretor which is quite similar to that ofa 
large engine, It should be disassembled for 
checking, cleaning, ad replacement of parts. 


If the main fuel jet adjustment is on the side 
of the carburetor as in Fig. 34, remove the 
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Fig. 34, Remave the main fuel adjusting needle valve and 
jet befare disassembling the carburetar, 


main fuel jet before taking the carburetor 
apart, This jet extends up through both halves 
of the carburetor and may be damaged if it is 
not removed first. Loosen the needle valve 
packing nut and remove the needle valve and 
nut together. Unscrew and remove the main 
fuel jet using a screwdriver that has been 
ground to the proper width and thickness to 
fit the slot in the jet. You can see this slot 
if you look inside the opening from which the 
needle valve has been removed 


Remove the screws and or2n up the car~ 
buretor, noting how all purts fit together. 
Remove the float and float valve. Remove the 
idle jet needle valve. 


Clean the carburetor bowl and all parts 
with special gum solvent or lacquer thinner. 
Wipe parts dry and lay them out so you can 
examine them. 


If the float valve has a groove around it 
that you can feel with your. finger nail, re- 
place it and its seat. Do the same with the 
two needle valves. Shake the float to see if 
there is any fuel inside it. Ifso, this in- 
dicates that the float has a hole in it and should 
be replaced. 


Reassemble the float valve seat, float 
valve, and float, Check the float position when 
the valve is fully closed. In most cases the 
float should be at right angles to the carbur- 
etor body when the valve is closed (Fig. 35). 
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Fig, 35, Flaat position is correct when A ond A’ are the 
same, 


If necessary, adjust by bending the projection 
that presses against the float valve. 


Check the throttle sha:t for wear and re- 
place if there is noticeable looseness between 
the shaft and bearings. If the bearings are 
not replaceable, the entire carburetor should 
be replaced. 


Reassemble the carburetor using new 
gaskets. Reconnect the fuel line and the link- 
age between the throttle, governor, and manual 
controls. 


Servicing the suction-type carburetor 


Remove the fuel tank from the carburetor, 
being careful not to damage the fuel tube. In 
the suction system the fuel tank corresponds 
to the carburetor bowl. The tank is gener- 
ally made broad and shallow so that the vari- 
ation in height of fuel level between a full and 
empty tank is held to a minimum. 


Remove the fuel tube from the carbur- 
etor. This is generally a press fit and the tube 
may be held in a vise for removal as shown in 
Fig. 36. Test the ball check in the bottom of 
the fuel tube by blowing through it both ways. 
It should be air tight when blown from the 


Fig. 36. Hold fuel pipe in a vise and pry it aut of car- 
buretor body with two screwdrivers. 
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top but the ball should open when you blow 
through the screen end, 


If the ball is stuck or grimy, soak it in 
gum solvent or lacquer thinner until it is 
clean and free, Clean the screen also and 
replace the entire fuel tube assembly if it 
cannot be put in good condition by cleaning. 


This type carburetor usually has only a 
main fuel jet. Remove the needle valve so 
you can check it and its seat for wear. Replace 
these parts if they show wear as described 
previously. Open up the carburetor, clean, 
and inspect all parts before reassembling. 
F ress the fuel tube into the bottom of the car- 
buretor, using a bench vise as shown in Fig. 
37. Reconnect the fuel tank. 


Breaker points 


Remove the breaker point cover and ex- 
amine the condition of the points. If they are 
burned or pitted, they should be replaced. If 
you replace the points, have the condenser 
tested or replace it too. 


Adjust the clearance between the breaker 
points when fully open to that recommended. 
For our example engine this clearance is 
.020. Wipe the blade of your feeler gauge 
clean of oil or grease before you use it to 
check point setting. 


Spark plug 


Inspect the spark plug for fouling, wide 
gap, or burned condition, Cleaning a dirty 
plug is a questionable practice. If in doubt, 
it is best to replace it with a new plug of the 
proper aumber as specified by the engine 
manufacturer, 


Adjust the plug gap to the recommended 
clearance. For the example engine this is 
025. 


Coil and ignition wiring 

The coil and ignition circuit can be tested 
with a 6-volt lantern battery as shown in Fig. 
38. It is convenient to have a clip on the end 


of one battery wire and a test prod on the end 
of the other. 


Mount the carburetor on the engine, using 
a new manifold gasket, and reconnect the 
throttle linkage. Service the air cleaner ac- 
cording to manufacturer's recommendations 


and mount it in place. 


Fig. 38 A coil and ignition circuit tester. 


Connect the spark plug wire to the plug 
and lay the base of the plug in contact with the 
engine head. Clip one battery wire to the en- 
gine frame. Turn the engine until the points 
are fully open and scratch the insulated part 
of the breaker point assembly with the test 
prod (Fig. 39). A spark should jump the gap 
at the plug. The spark is most intense when 
you touch the prod to the insulated point for a 
moment and then break contact quickly, This 
simulates the action of the breaker points when 
the engine is running. 


If you get no spark at the plug, do not 
conclude immediately that the coil is defect- 
ive. The trouble may be in the points, in the 
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Fig. 39. Clip one battery wire te the engine frame. 
Scratch the insulated breaker point with the prod and a 
spark should jump the plug gap. 


primary wire leading from the points to the 
coil, in the coil grounding wire, or in the 
secondary wire leading from the coil to the 
plug. 


Note what kind of a spark, if any, oc- 
curs when you scratch the insulated point with 
the battery prod. 


No spark. This means that the current 
is not going through the primary ignition cir- 
cuit. Look for a poor connection or a break in 
the wire leading from the point assembly to the 
coil, A loose connection at the point where the 
coil winding is grounded will also cause this 
fault (Fig. 40). 


ARMATURE 
GROUND 
WIRE 


ARMATURE 


Fig. 40. The armature ground wire must be tight. 


Small spark. A small spark of the same 
intensity that you get when you scratch the 
prod on the engine frame indicates that the 
insulated breaker point assembly is grounded 
somewhere, This may be due to the lug on the 
wire attached to the insuiated point touching 
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the frame, or to a break in the insulation on 
the wire leading from the point to the coil. 
Do not overlook the shorting mechanism that 
may be used to stop ine engine. If your engine 
has a switch to turn it off, or if you close the 
throttle to stop it, this mechanism may be 
shorting out the points continuously. 


Bright spark. This indicates that the pri- 
mary circuit of the coil is probably all right. 
When vou energize the primary circuit, a mag- 
netic field brilds up in the coil. When you 
break this circuit, the primary field collapses, 
giving a momentary surge of fairly high voltage 
back through the primary circuit. This causes 
a bright blue spark at your prod. 


If you still get no spark at the plug and you 
are sure the plug base is making good contact 
with the engine head, look for trouble in the 
secondary circuit. Check the connection of 
the spark plug wire to the coil. It should be 
pinched tight as shown in Fig. 41 but not 
soldered. 


WRAP eet 
Ss Vint, 3 son “ I 
a x - ; 


Fig. 41. The spark plug wire should be pinched ¢ght but 
net soldered, 


Look next for worn insulation on the spark 
plug wire, particularly where it passes through 
openings in the frame or under metal clips. 
High-voltage current may be shorting to the 
frame at these points. There may also bea 
break in the wire somewhere between the coil 
and the plug. To check these possibilities, 
disconnect the spark plug wire from the coil 
and connect a new piece of wire directly to the 
coil and plug. 


If the plug still fails to fire, you may con- 
clude that the coil is defective and should re- 
place it with a new one, 


Check magneto air gap 


Magneto air gap is the distance between 
the rotating magnets in the flywheel and the 
stationary laminations of the coil. The closer 
these two come together without rubbing, the 
stronger the current produced by the magneto 
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will be. Manufacturer's recommendations 


for magneto air gap for our example engine 
are: 


Minimum Maximum 
Magneto air cap 
008 
O18 


Zinc flywhee’ O11 


.022 


Aluminum flywheel 


Coil and armature outside flywheel, H 
the coil and armatuse are outside the flywheel, 


checking and adjusting the magneto air gap ia 
a simple procedure. Revlace the flywheel. tt 
the flywheel key is worn or partly sheared, use 
anew one. This is a special soil key supplica 
by the manufacturer which is meant to shear 
ip case the engine jams or locks to avuid dasa - 
age to the internal parts. Do not use vu haie 
ened steel key. 


Check magneto air gap with a flat feeler 
gauge as shown in Fig, 42, Ifthis gap is le.s 
than the minimum, or greater than the max~ 
imum, loosen the armature mounting screW>. 
Adjust the armature to the proper gap and re- 
tighten the screws, 


FLYWHEEL 
“on, 
Fig. 42. Check magneto air gop with a fiat feeler gauge. 


An alternate method of setting magneto 
air gap if the coil and arr ture are outside 
the flywheel is to use specia: tag or a govern- 
ment postal card as shown in Fig. 43. A postal 
card is about .010 inches in thickness. Rotate 
the fiywheel until the magnet pole pieces are 
opposite the stationary laminations of the coil. 
Piace the card in the gap, loosen the screws 
holding the laminations, and allow the mag- 
netic pull to draw the laminations down against 
the card, Tighten the screws and withdraw the 


€ 
POSTAL § a 
CARD OR 8 
SPECIAL / 
TAG 


Fiy. 13. Ser magneto ar gap with a postal card or special 
tug as the thickness gauge. 


curd, leaving the proper air gap. Use two 
thicknesses of card for an aluminum flywheel, 


Coil and uxmature inside flywheel, If the 
coil and armature are inside the flywheel on 


your ciugine, it is somewhat more difficult to 
measure magneto air gap. Une method is to 
wrap one thickness of electrician's p:astic 
tape over the armature laminations as showu 
in Fig, 44. Replace the flywheel and tighten 
down the nut that holds it. Turn the engine 


over about twice aad remove the flywheel, 
turning the magnets away from the armature 
before you disturb the wheel. 


Fig, 44. If the coil and armature are inside the flywheel, 
use plastic tape to measure magneto air gap. 


If the tape has been scufys d, it indicates 
the clearance is probabiy too small as the 
thickness of one layer of olastic tape is about 
.008. Ifthe tape is not scuffed, apply a sec- 
ond layer, put the flywheel back on, tighten 
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it, and again turn the engine two turns. If the 
tape is not scuffed this time, you have too 
much magneto air gap. 


To adjust the air gap loosen the armature 
mounting screws and move the armature 
slightly. If there is no play in the holes, you 
can redrili them slightly oversize. After 
adjusting the armature, you should repeat the 
checks with tape as before. 


Final check of ignition system 
An ignition system in proper working order 


will produce a spark sufficient to jump a gap 
much larger than a normal spark plug setting. 
Specified magneto output should jump a gap of 
. 166 for our example engine. 


To check magneto output, open the point 
setting on a spark plug to .166, Connect it to 
the spark plug wire and lay it with its base in 
contact with the engine head. Crank the en- 
gine in the regular way as though you were 
trving to start it. At this speed a strong 
spark should jump this wide gap at regular 
intervals, 


10. OPERATING AND CHECKING THE ENGINE 


Put on the flywheel shield and any other 
remaining parts. Replace the spark plug, 
tightening it with the torque wrench to a tor- 
gue of 250 to 275 inch pounds. Attach the 
spark plug wire. 


Refill the crankcase (4-cycle engine) with 
new oil of proper type and viscosity. Fill the 
fuel tank with clean gasoline or with the prop- 
er mixture of gasoline and oil (2-cycle engine). 
If your engine has an oil-bath air cleaner, fill 
it with clean oil to the proper level. 


Open the main fuel jet needle valve on the 
carburetor 1 to 1 1/2 turns from closed po- 
sition, Open the idle jet needle valve a like 
amount if your engine has an idle jet, Close 
the choke and start the engine. 


With the throttle in about half open po- 
sition, adjust the main fuel jet to the position 
where the engine runs fastest and smoothest, 
Then hold the throttle shut and adjust the idle 
screw until the engine runs fastest and smooth- 
est, Set the idle speed adjusting screw so that 
the engine idles at recommended speed, 


Allow the engine to warm up and then re- 
adjust both carburetor jets until the engine ac- 
celerates smoothly and runs properly at all 
speeds, 


The reconditioned engine is now ready to 
be put back into service, After 8 or 10 hours 
of use, retighten the head bolts with the torque 
wrench and check it over once more for any 
parts that have not been tightened properly. 


Most of the illustrations were supplied by Briggs & Seaton Corp., Milwaukee, Wisc., Clinton Engines Corp., Maquoketa, lows, 
Perfect Circle Corp., Hagerstown, Ind., and Zim Manufacturing Co., Chicago, SII. 
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SMALL ENGINE REPAIR CHART 


Engine Make 


ITEM 


Cylinder ss Diameter 


Sr ee pnt 


- Out of round 


——, 


Ring groove side clearance 


ed 


Piston skirt clearance 


Ring end gap - Compression 
= Oil 
Crankpin - Diameter 


— er: 


- Out of round 


- exhaust 


ee 


Carburetor float level 


Breaker point gap 
Spark plug gap 


Magneto air gap 


i gee 


Magneto output gap 


= Taper 


Crankpin beariug clearance a ae 
Valve margin 
Tappet clearance - intake 
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This study guide is for student use in the related instruction phase 
of high school or post-secondary cooperative or preparatory trade 
and industrial education programs with a job cluster focus in radio 
and television servicing, It was deveioped by a statewide committee 
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objective is to provide a guide for the study of the technical and 
related occupational information basic to an intelligent 
uncerstanding to the trade, The 216 job skills and procedures and 
technical and related information topics are correlated in parallel 
columns with 37 assignment sheets which provide the student with the 
assignment, reference, and a series of true-faise, completion, 
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is to be used by individual students under teacher direction for 180 
hours, The teacher should be a qualified coordinator or trade 
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materials include a list of references keyed to the assignment 
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FOREWORD 


This course of study, consisting of an analysis of the work 
of the radio and television serviceman, together with assignment 
Sheets covering the related (occupational) information to be 
taught by the school, has been prepared for teaching radio and 
television servicing on an individual basis in a part-time 
cooperative occupational education program. 


The original course of study for radio servicing was pre- 
pared by Mr. Charles See, B.S. in Electrical Engineering, 
University of Missouri, and formerly a student in the Diversi- 
fied Occupations class at Hannibal High School, Hannibal, 

Missouri. The 1955 and the 1961 revisions of this course of 

Study were prepared by Dr. Thomas R. Gaines and Dr. B. Wesley Brown, 
respectively, both former research assistants at the University 

Of Missouri. The present revision was prepared by Mr. B. H. 
Campbell and Mr. Vincent Oxley, research assistants in Industrial 
Education at the University of Missouri. 


We wish to acknowledge our indebtedness to Dr. H. H. 
London, Professor of Industrial Education at the University of 
Missouri, for the direction and administration of the Curricu- 
lum Materials Laboratory in which this material was prepared, 
and to Dr. James B. Karnes, Assistant Professor of Industrial 
Education at the University of Missouri, who supervised the 
preparation of the material and edited the manuscript. Credit 
is due to Mr. B. W. Robinson, Assistant Commissioner of 
Education, Mr. Merton Wheeler, Director of Industrial Education, 
and to other staff members of the State Department of Education 
for their efforts in the development of the Industrial Education 
Curriculum Series of which this course of study is a part. 


HUBERT WHEELER 


Commissioner of Education 


June, 1967 
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INTRODUCTION 


In preparing this course of study, 1t has been assumed that 
the attainment of occupational competency in any type of work 
involves three different, yet closelv related, types of learning. 
They are: 


1. Mastery of the practical job skills and procedures 


2. Comprehension of the technical and related infor- 


mation basic to an intelligent understanding and 
practice of the occupation. 


3. Development of those personal-social traits which 
are essential for the successful worker. 


The first group of these “learning units," the job skills 
and procedures, has been arranged in the analysis under the 
heading of “Job Training.“ The second group of “learning 
units," the technical end related information, has been arranged 
under the heading of "Related Information.” And the third 
group, the personeli-social traits, has been listed in the intro- 
ductory section addressed to the student-worker. 


In a cooperative educational program 1t is necessary for 
both cooperating agencies, the school and the employer, to 
understand clearly just what each 1s to be responsible for in 
the training of the student worker. Experience has shown that 


most of the practicel job skilis and procedures of an occupation can 
best be learned thrcugh supervised work on tne job. Experience has 


shown also that the school can best teach most of the technical 


and related occupational information needed by young student workers. 
This division of responsibility has been meade in the arrangement of 


this course of study; that is, it 18 expected that the student- 


worker will master the job skills and procedures through practical 
work on the job under the immediate supervision of the employer, and 
that he will receive instruction in related occupational information 


in the school under the direction of the coordinator. 


Skills and related information are matters for Girect instruction, 
but personal-sociai traits are acquired only through practicing them 
during the process of acyquiring skills and information and in one's 
daily conduct. Therefore, both the employer end the school, as well 
as the home, must assume responsibility for developing in the student- 
worker those habits, attitudes, and cheracter traits which are essen- 


tial for success in his occupation and in life. Both the employer 


and the school should be constantly on the alert to see that the student- 
worker places desirable interpretations on his experiences and that 
he does not practice habits and exhibit cheracter traits detrimental 


to his success, 
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Since the coordinator's class will be made up of fifteen 
or more students, each differing from the other significantly, 
studying a dozen or more occupations which differ markedly in their 
requirements, it follows that 1t will be impossible for him to teach, 
through the group method, the occupational information which relates 
to the specific job of each student-worker. In order to be effective, 
this type of instruction must be individuaiized. There is, of course, 
some related information such as occupational health and safety, 
workmen's compensation, wage-hour laws, fair labor standards, unemploy- 
ment compensetion, and the like, which 1s of common interest and 
concern to all student-workers, and may be effectively taught by the 
group method. But if the coordinator is to make a real contribution 
to the in-service vocational education of his students, he must devote 
a major portion of his classroom instruction to content which deals 
specifically with the work of each boy and girl enrolled. 


With this requirement in mind, and in order to facilitate 
individual instruction, this series of assignment sheets has been 
prepared. Each contains certain record data as to number 
and range of units covered, introductory paragraphs designed to 
develop interest, explain the importance of the assignment, and 
to convey to the student what he 1s expected to learn, specific 
assignments including reading, learning activities, and a series 
of new-type questions designed to check his attainment. 


It is usually desirable to teach the related information 

in school at the time it will be used most advantageously on the job. 
However, in the case mf radio and television servicing the theory 
related to this subject is best learned in a certain order, each 
assionment being a building block upon which to add later assignments. 
Therefore, there will be occasions when the related classwork for 

this course will need to be presented in a logical, progressive order 
and may not coincide exactly with the job training. 


In selectine instructional materials for this course, an 
effort has been made to restrict the number to those including 
information considered to be most important for the radio-television 
servicemen to know, and to those of recent publication. It is 
recommended that copies of these materials be secured and kept in 
the coordinator's classroom for reedy use by the student. 


in several of the assignments, “closed book exercises" have 
been suggested. These usually consist of drawing schematic circuit 
diagrams. They may either be used as examinations or the student may 
be given the assignment in advance so that he can practice drawing 
the prescribed circuit diagram. The amportant point is that if he 
fails to draw the diagram properly. he should not be allowed to go 
on to the next assignment until he has demonstrated the’ he can make 
the drawing without reference to any books or notes. 
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The key sheets, available in a separate pamphlet, have 
been prepared to enable the coordinator to score quickly the 
objective tests which are a part of each assignment sheet. These 
key sheets give the correct answers to the questions, as well as 
the reference and page on which each answer can be found. The key 
sheets should be kept in the coordinator's possession. 


TO THE STUDENT-WORKER 


The day of the “screwdriver radio mechanic” is past. To be 
successful today a radio or television serviceman must not only be 
familiar with the techniques of servicing but also must have a 


thorough understanding of the fundamentals and theory behind the 
work. 


Radio and television servicing offe’.. many things resides an 
occupation. It is an open door to many tields involving electricity, 
electronics, communications, and picture production. Further training 
may also lead to openings in physics, atomic research, or industrial 
electronic controls. Broadcast and telecast station technicians and 
Operators often start as radio or television servicemen. Amateur 
radio operation, set~building, and radio and television experimenting 
offer possibilities for interesting hobbies. 


The expansion of home television and radio, both AM and FM and the 
introduction of color television, clos°d circuit television, stereo- 
phonic radio, and miniature transistor.zed circuitry with its many 
uses have opened up many new possibilities in the ~°-ald. According 
to the U.S. Department of Labor, OccuLational Outlook Handbook, 1966-67, 
in 1964, more than nine out of ten households had one or more tele- 
vision receivers and those having two or more are expected to increase 
rapidly over the next decade. Much of the increase will be in the 
form of color and portabie receivers. There will be a substantial 
increase in the use of stereophonic radios and phonographs, AM-FM 
radios, portable transistor radios, home tape recorders for home use 
and closed circuit television, two-way racios and many other electronic 
devices in business, industry, and the professions. 


According to the Statistical Abstract of the U. S. 1966, which is 
published by the U.S. Depart. ..t of Commerce, Bureau of the Census, 
of the households in the United States in 1965, 73 per cent had one 
television receiver, 20 per cent had two or more sets, and 7 per cent 
had no sets. Also, there are more radios of all types in the United 
States than there are people. In 1963, there were over 43,000 televi- 
sion and radio repair shops in our nation with an annual payroll of 
$8,700,000. This clearly indicates the unusual opportunities for 
those planning te enter the fieia of television and radio repair. 


One of the most important phases of your training in this course 
should be that relating to the reading and drawing of circuit diagrams, 
especially schematic circuit diagrams. Throughout the course you will 
be asked to draw these diacrams, because the ability to draw a schema- 
tic diagram of a typical receiver shows a great deal of understanding 
of radio and television principles. You are urged, therefore, to 


practice drawing the schematic diagrams without referring to bcoks 
or notes. 
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There are some personal traits which are necessary for success 
in most occupations, such as good health, cooperation with fellow 
employees and with customers, honesty, and a willingness to assume 
responsibility and to work hard. 


Honesty probably deserves special consideration. In a technical 
occupation, when dealing with the public, it is very easy to develop 
dishonest practices with the mistaken idea that the people whom you 
are serving will not know the difference. Some people will 
soon suspect thay are being overcharged. After a time these dis- 
satisfied customers will add up to a considerable number. You will 
then find that you have very few customers, or if you are working 
for someone ~lse, your employer will become s: Spicious and will dis- 
charge you. It cannot be over-emphasized that honesty is of great 
importance in any undertaking. 


Good health and personal a-nearance are also very important in 
any occupation in which the wor, >: deals with the public. You should 
always present a neat and clean appearance, and your shop should be 
kept in the sc.ne manner. Although good health is important, it should 
be stressed that greater than average physical strength is seldom 
required, and average vision and hearing are sufficient. 


Personal interests are of importance for the prospective radio 
and television serviceman. This occupation seldom involves vigorous 
exercise, it is generally indoor work with a small amount of outdoor 
activity. The hours are usually regular and the working day is the 
same as in other occupations of this nature; ordinarily this is 
eight hours per day. Any student who is interested in scientific and 
theoretical subjects which must be analyzed to be understood, should 
find radio and television servicing an interesting vocation. This 
interest should be deep enough to enable him to study radio and tele- 


vision theory and new developments without any feeling of boredom, 
because this knowledge is necessary for success. 
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ANALYSIS FOR RADIO AND TELEVISION SERVICING 
JOB TRAINING: What the Assign. RELATED INFORMATION: What 
Worker Should be Able to Do No. che Worker Should Know 
Fundamental Radic 74d Electrical Theor 
1. The nature of radio waves 
2. The electron theory 
i 
j 
3. Read resistor color 3. Direct current circuits; 
codes batteries voltage, current, 
power, and resistance 
4. Calculate resistance 2 4. The use of Ohm's Law 
voltage, and current : 
2 5. Series and parallel cir- 
cuits and their solution 
2 6. Magnetism in radio 


7. Elementary alternating 
current theory 


8. Explanation of phase and 
power factor 
9. Calculate impedances ae a. 9. Ohm's Law in AC circuits 


10. Read modern receiver 2 


10. Factors in reading circuit 
schematic diagrams 


schematic diagrams 


q 
3 11. induced voltages in genera- 


tors 


12. Theory an@ construction 
of transformers 

13. Read capacitor color codes 3 13. Coils, reactance, and 
impedance in radio circuits 


14. The construction of 
capacitors 


15. The use of capacitors for 
radio ond television 
circuits 


wm 


16. Theory of tuned circuits 
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JOB TRAINING: What the 
Worker Should Be Able tc Bo 


19. Recognize and correct 
troubles in the filter 


21. Design and replace parts 
in the voltage divider 
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RELATED INFORMATION: What 
___ the Worker Shovlid Know 


How coupled circuits are 
used to transfer energy 
Fram one resonant circuit 
to another 


How filters are used to 
separate currents cf 
different frequencies 


Power supply filter con- 
struction 


General characteristics 

of radio waves as they 
relate to generation, 
transmission and reception 


Construction and design of 
the voltage divider 


Theory and Design of alee and Television Components 


22. 


23% 


24. 


21% 


28. 


The use of resistors in 
radio and television 
circuits 


The use of inductors in 
radio and television 
circuits 


The use of reproducers in 
yadio and television 
circuits 

The use of switches in 
radio and television 
circuits 

How loop antennas function 


Advantages of the tetrode 
tube 


Superiority of the pentode 
tube 


Advantages of the beam 
power tube 


Uses of multi-unit tubes 
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JOB TRATNING: What the 
Worker Should Be Abite to Do 


cA 


32% 


Ascertain tube charac- 
teristics from tube 
manual 


Check tubes 


Assign. 


No. 


9 


RELATED INFORMATION: What 
the Worker Should Know 


31. 


34. 


The meanings of tube 
characteristics 
How tube checkers cperate 


Tube numbering system and 
ratings 


Transistor theory and con- 
struction 


35. 


37 


38. 


42. 


43. 


45. 


46. 


Install universal out- 
put transformer 


Determine if first 
audio stage is normal 


Read and interpret RC 
amplifier design tables 


Correct troubles in 
push-pull stages 


Correct common troubles 
in the first audio stage 


Determine if I.F. stage 
operation is normal 


Shoot trouble in the 
I.F. stage 


10 


10 


10 


10 


1i 


11 


li 


li 


11 


41. 


A2: 


AS. 


44, 


45. 


46. 


How impedance matching is 
accomplished 


Typical circuits for first 
audio stages 


Normal voltage and resis- 
tance readings in first 
audio stages 


Typical RC amplifier cix- 
cuit design 


Classification of ampli- 
fiers 


R.F. power amplifier 
design 


Characteristics of video- 
frequency amplifiers 


Troubles typical of push- 
pull stazses 


Typical troubles of the 
first audio stage. 


Typical I.F. stage circuits 
Normal voltage and resis- 
tance readings for IF 


stages 


Typical troubles inI.F. 
stages 
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JOB TRAINING: What the 
Worker Should Be Able to Do 


48. Determine if the R.F. 111 
stage is normal : 


49. Shoot trouble in R-F. 11 
stages 


Assign. 
No. 


RELATED INFORMATION: 
Worker Should Know 


49. 


13 
What the 


Function and typical cir- 
cuits of R.F. stages 


Normal voltage and resis- 
tance readings for the 
R.F. stages 


Typical troubles in R.F. 
stages 


The Superhe local ne Circuit 


12 50. 
12 oe a 
12 52. 
12 53. 
54. Align a modern super- 12 54. 
heterodyne receiver 
55. Repair defective volume 12 55\< 
controls 
Power ee 
56. Replace batteries in 13 56. 
portable and farm 
receivers 
13 57. 
13 58. 
59. Replace a faulty power 13 59. 
transformer 
13 60. 


Theory of the superhetero- 
dyne circuit 


Mixer circuits in sSuper- 
heterodynes 


AC-DC superheterodyne 
circuits 


Theory involved in align- 
ment of superheterodyne 
receiver 


Alignment procedures for 
superheterodynes 


Volume controls commonly 
used in superheterodynes 


How A, B, and C batteries 
are used in battery- 
powered receivers 


How an AC power supply 
operates 


The function of the recti- 
fier tube 


Power transformer construc- 
tion and connection 


Purpose of the low-voltage 
power supply 
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JOB TRAINING: What the Assign. RELATED INFORMATION: What the 
c Worker Should Be Able to Do No. Worker Should Know “ 
ee | 61. Diagnose and remedy 61. Types of low-voltage F 
ee | trouble in low-voltage power supplies 
ac. power supplies 3 


62. Combined low-high--voltage 


ee 


power supply system 


66. R-f high voltage power 
supply system 


ES : power supply - 
|e 63. Diagnose and remedy 13 63. Flyback high-voltage : 
f Pt trouble in high-voltage power supply : 
rat power supplies 2 
4 . 13 64. Voltage doubling in fly- 3 
back power supplies s 
4 
| 13 65. Direct drive flyback ; 
= 


67. Diagnose and remedy 
| trouble in AC-DC 

S| hi-low voltage power 
et supplies 


67. AC-DC hi-low voltage 
power supply systems 
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68. Remedy hum in an AC 


= 68. Causes of hum in an AC 
| receiver 
i 


receiver 


. 2 69. Correct troubles pecul- 69. Peculiarities of the 


' 
 ¥ iar to AC-DC power AC-DC power supply cir- 
oo supplies cuit 
. | 70. Correct hum in AC-DC 70. Causes of hum in AC-DC 
a: receivers receivers 

x ] 

! 

a | 


ipment for Rad d Television Servicing 
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71. Read DC voltage and 71. Direct current meter 
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current theory and construction 4 
a 72. Read AC voltage and 72. AC meter theory and 4 
= current construction 4 
| 
L] 15 73. Theory of the signal j 
ae generator : 
15 74. Uses of the signal 
generator 
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JOB TRAINING: What the Assign. RELATED INFORMATION: What the 
Worker Should Be Able to Do No. Worker Should Know 


oa 
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75. Construction of a typical i. 
signal generator | 


on 


76. Measure AC and DC 
voltages, resistances, 
and direct current in 
milliamperes 


76. Theory of the volt-ohm- 
milliameter multimeter 


77. Measure AC and DC volt- 
ages, resistances, and 
alterhating current 
in, milliamperes 


77. Theory of the vacuum-tube 
voltmeter 


78. Theory of the television 
alignment generator 


79. Uses of separate sweep 
and marker generators 


Heuer 


80. Uses of the cross batch 
generator 


81. Principles and uses of 
the CRT oscilloscope 
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82. Use of the field strength 
meter 
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General ee Techniques 

83. Lay out the radio 16 83. Tools and equipment needed ; 
service bench for the workbench 4 

| 16 84, Outline of the servicing 

procedure 4 

85. Service a dead receiver 16 85. An outline for service 
procedure for a dead j 

receiver 4 

86. Correct noisy 16 86. Service technique for i 
reception noisy reception [3 

° 

87. Correct distortion 16 87. Service technique for dis- 4 
tortion 3 

88. Correct oscillation ; 16 88. Service technique for i 
and “motorboating" oscillation and "“motor- . 
boating” lg 

3 

a 
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16 


Worker Should Be Able to Do No. 
89. Correct weak reception 16 
90. Remedy hum 16 
91. Make the converter stage | 17 
track 
92. Service the push-button 17 
tuner 
93. Service permeability 17 
tuners 
18 
18 


19 


20 


20 


20 


20 


20 
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102. Read and interpret 20 
tube characteristic 
curves 


21 


RELATED INFORMATION: What the 


JOB TRAINING: What the Assign. 


Worker Should Know 


89. 


90, 


91. 


92'. 


93°. 


94. 


95. 


96. 


97 « 


98. 


99. 


100. 


101. 


LO2: 


103. 


Service technique for 
weak reception 


Service technique for hum 


Need for proper alignment 
of the converter 


Push-button tuner construc 


tion and alignment 


Permeability tuner 
construction 


Techniques involved in 
repair and replacement 
of inductors 


Techniques involved in 
repair and replacement of 
transformers 


Characteristics and} Uses of Electron Tubes 


How the vacuum tube acts 
aS a rectifier 


How the electron tube 
acts as a Cetector 


The regenerative triode 
detector circuit 


Theory of radio wave 
propogation 


Transmitting antenna 
theory 


Vacuum tube characteris- 
tic definitions 


Construction and use of 
characteristic curves 
and data 


The electrode tube as an 
audio frequency amplifier 
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JOB TRATNING: 


What the 


Worker Should Be Able to Do 


106. 


107. 


108. 


109. 


112. 


113. 


LUT 


118. 


Determine quickly if the 
power audio stage is ac- 
tive 


Localize power stage 
trouble 


.Determine if power stage 


voltage and resistance 
readings are normal 


Correct common power 
stage troubles 


Determine if converter 
stage operation is normal 


Shoot trouble in the 
converter stage 


Assign. 


No. 


21 


21 


21 


21 


21 


21 


22 


22 


22 


22 


22 


22 
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RELATED INFORMATION: What the 

Worker Should Know 

104. The triode tube as a 
radio frequency amplifier 

105. Power audio stage circuits 

106. Quick check for the power 
stage 

107. Functions of typical 
components in power 
stages 

108. Typical voltage and 
resistance readings in 
the power stage 

109. Commonly encountered 
power audio stage troubles 

110. Typical oscillator 
circuits 

111. Typical mixer-converter 
circuits 

112. Normal voltage and resis- 


L13., 


114. 


LIS; 


Cont hand ixrcuits 


Correct troubles on the 
AVC circuit 


Recognize and correct 
troubles in tone control 
circuits 


23 


23 


23 


23 


316. 


117. 


118. 


119. 


tance readings in the 
converter stage 


Typical troubles in the 
converter stage 


Modern variations of 
mixer converter circuits 


How the electron tube 
acts as an oscillator 


Commonly used noise- 
Suppression circuits 


How automatic volume 
control works 


Commonly used tone 
control circuits 


How automatic frequency 
control circuits operate 
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JOB TRAINING: What the 
Worker Should Be Able to Do 


Heigl 
MK ron 


ee 


ee 


" 4 
Ba a 


"ita ir 
Rassirhit 


my 


122. Recognize and correct 
troubles in the second 
detector-AVC stage 


.| 125. Recognize antenna 
troubles 


126. Install an outdoor 
antenna properly 


fr] 
 : 127. Install and repair 
Ly F.M. antennas 

t : 


129. Select the best 
antenna for the 
requirements of the 
area 


133. Install television 
antennas and receivers 


Assign. RELATED INFORMATION: What the 


No. Worker Should Know 
23 120. Operation of tuning 
indicators 
23 121. Typical second detector 


AVC stage circuits 


23 122. Typical troubles of the 
second detector-AVC stage 


23 123. Types and comparison of 
r-f tunes 


1 24 124. Theory of antenna design 


24 125. Troubles in the antenna 
system 


24 | 126. Proper antenna installa- 
tion 


24 } 128. Theory of the dipole and 
folded dipole antennas 


24 129. Theory of stacked and 


i 
| 24 127. Common antenna troubles 
arrayed antennas 


24 130. Types of indoor and 
built-in antennas 


24 131. Types of transmission 
lines 
24 132. Tools and equipment 


necessary for receiver 
and antenna installation 


24 133. Methods and techniques of 
antenna and receiver 
installation 


24 134. Antenna orientation 
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JOB TRAINING: What the Assign. RELATED INFORMATION: What the 
Worker Shouid Be Able to Do No. Worker Should Know 


137. 


140. 


141. 


Theor 


and Servicing 


135. Comparison of amp).itude 
frequency and ph. ue 
modulation 


136. Fundamentals of frequency 


modulation 
Analyze F.M. receivers, 137. Comparison of A.M. and 
using methods similar to F.M. receivers 
A.M. 
138. Fundamental F.M. receiver 
circuits 
139. Various types of F.M. 

detectors compared 
Install F.M. tuners 255 140. F.M. tuner circuits 
Apply certain A.M. 25 14... Comparison of F.M. and 
receiver servicing A.M. receiver servicing 
techniques to F.M. 
receiver servicing 

26 142. Comparative advantages of 

the meter metnod and the 

visual method of align- 

ment 
Align a discriminator 26 143. F.M. receiver alignment 
and a limiter procedure 
Align the R.F. and 


oscillator stages 
Align the I.F. stages 


Align recei ers using 
the ratio detector 


mlign 1eceivers using 
the oscillator detector 


Locate troubles in F.M. 


148. Troubles peculiar to F.M. 
receivers 


receivers 
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JOB TRAINING: What the Assign. RELATED INFORMATION: What the q 
Worker Should Be Able to Do No, Worker Should Know a 
Loudspeakers ; 
| ; 
oa 149. Principles of the headphone a 
27: 150. Magnetic speaker opera- i 
tion : 
27 151. Theory of the dynamic 3 
| speaker 3 
152. Recognize a faulty 27 152. Function of the output 4 
output transformer transformer @ 
153. Correct field coil 27 153. The field coil as a 3 
troubles filter choke 4 
154. Recognize and repair 27 154. Troubles often found in 2 
common speaker troubles the speaker 4 
Cathode i Tubes S 
< 
28{ 155. Theory of the cathode~ray 3 
tube xy 
28 156. Use of cathode ray tube 
in oscillograph to show 
pictures of current 
157. Replace CRT 28 157. Types of cathode ray 
tubes 
158. Adjust ion trap magnet 28 158. Function of ion trap 
£59. Adjust focus for CRT 28 159. Focusing devices for CRT 
29 160. How television picture 


tubes operate 


29 161. Typical picture tube 
troubles 


Theory and Servicing elevision Receivers 


30 162. Theory and design of the 
tuner 
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“OB TRA. WING: What the ~~ Assign. RELATED INFORMATION: What the 
Worker Should Be Able to Do No. Worker Should Know 


oO re Re a a TE a EE a | LE HT AT ES NS Me ce 


163. Correct trovbles in the 30 163. funing indicator circuits 


tuning indicator 
30 164, Tvoes cf tuners 


SRS 


30 165. Typical tuner troubles E 
= 
ak 166. Byres and comparison of e 


video i-= amplifiers 


2 S 
SAS 


SF 


: 431 167. Types of video detectors 


a8 


4 
taal 
fens 
a 
aa) 
Sc 


Types and comparison of 
video amplifiers 


en 


31 169, RC and direct coupling of 
video amplifiers 


=m, 


31 170. Theory of AGC 


171i. Typical DC restoration 
circuits 


EAR OR NE TIEN 


er te 
spatia Nak 


SR 


172. Check vertical system 32 


172. Theory and design of the 
with oscillator 


vertical sweep system 


acai mempemereceminaaind 
ESN 
mt 


ve 
ret 


173. Adjust vertical system 32 173. Typical troubles in verti- 


cal sweep systems 


174. Check au adjust hori- 32 174. Types of circuits 


zontal system employed in horizontal 
sweep systems 


PRA aoe! 


L 
32 175. Typical troubles in i 
horizontal sweep system ie 
176. Adjust operating controls] 33 176. Function and operating es 


3 


characteristics of 
operating controls 


. 


sibs: 


at 


1:7. Adjust pre-set controls 33 


ad 
2 
ts 
. 


177. Function and operating 
characteristics of the 
pre-set controls 
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33 178. Theory of syne pulse 


separation 


SA PA 


33 179. Theory of differentiating 


and integrating circuits 


Ye pigs 


33 180. Typical syne separator 


circuits 
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JOB TRAINING: What the Assign. RELATED INFORMATION: What the 
Worker Should Be Able to Do No.  Wozker Should Know 


wo 
ee) 


SRA E Ato Yor nee 
ME 4 ye carrey th Ie Ptte Ne, 


181. Typical differentiating 
and integrating circuits 


W2. VYypical verticai escillia-~ 
Lox Sweep circuits 


i183. Typical horizontai oscili- 
le‘ “xy sweep circuits and 
AF. syne systems 

184. Align APC~sync systems 184. Alignment procedures for 
typical AFC-syne systems 


£85. Diagnose and remedy tele- 
vision interference 


185, Causes of TVI and their 
elimination or reduction 


PV CEE HRI, far He YY, 
tas 
od 


186. Trouble shoot television 


186. Trouble shooting hints 
receiver 


for "touch" sets 


f 
33) 187. The nature of video 
: Waves 


fl 188. Separation of sight and 
| sound Signals. 
‘ 


289. Function of limiter and 
Giseriminator circuits 


190. Align the Foster-Seeley 


sound discriminator 


a i190. Alignment procedure for 
| television sound sections 


191, Sweep align the sound 
iI-F stage 


192. Align the ratio detector 


193. Align intercarrier sound 
system 


194. Align stager tuned 


194, Alignment procedure for 
video i-f stage 


video i-f stages 
195. Align wid 
former i 


196. Align band-pass filter 
i-£ stages 


197. Align intercarrier 
video i-£ stages 
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JOB TRAINING: What the Assign. 
Worker Should Be Able to Bo No. 
198. Align single-end r-f 34 198. 
tuner 
199. Align balanced-line i 
cuner 
200. Align 12 channei turret 
tuner 
201. 2lign inputuner { 
202. Align permeability 
tuner 
203. Align variable-con- 
denser tuner 
Color bac ision 
204. Check phase relation 1 35 204. 
between I and Q@ signals 
with color-bar generator 
35 205. 
35 206. 
35 207. 
Recor’. Chengers 
206, Gorrect treubles peculiar 25 208. 
to radio-phonograph ; 
combinations 
209. Repair and adjust turn- 26 Z0°. 
tables and record 
chanvexrs ‘ 
210. Trouble shoot combina- | Z10. 
tion receivers i 
{ 


RELATED INFORMATION: 
Worker Should Know 


What the 


Alignment procedure fox 
xr-£ and oscitlator sec- 
tions 


theory of coler transmis- 
sion 


Trourples peculiar to 
color television (or 
troubles typical of 

color television) 


Circuits peculiar to 
color television 


Test equipment peculiar 
to color television 


Typical troubles of 
radio~-phonograph combina- 
tions 


Typical commercial turn- 
tables and record changers 


Typic2i commercial radis- 
television-pnonograph 
combination receivers 
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JOB TRAINING: What the 
Worker Should Be Able to Do 


212. 


214. 


215. 


216. 


Automobile Radio Ins 


Eliminate noise in 
auto radios 


Recognize vibrator 
troubles 


Shoot trouble in auto 
radios 


Install and remove auto 
radios 


Assign. 


RELATED INFORMATION: What the 


Worker Should Know 


213% 


214. 


215. 


216. 


Auto and home radio 
compared 


Causes of motor and 
ignition noise 


Auto radio power supply 
circuits 


Function and construction 
of the vibrator 


Troubles peculiar to 
auto radios 


Auto radio installation 
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Assignment Covering 
Sheet No. li Units 1-2 


ELECTRICAL THEORY 


In this first assignment you will learn the fundamental facts 
which experience has proved are necessary for later understanding of 
more advanced radio and television principles. 


Future progress wil). be determined largely by your mastery and 
understanding of basic ccncepts as outlined in this unit and expanded 
upon in the study assignments. 


If you enjoy working with abstract ideas. electrical theory is 
a rewarding and faScinating study. 


Assignment: 


Ll. Read the reference listed below. 

2. Work several of the exerciSeS on your own. 

3. Answex the following questions and turn in this assign- 
ment by 


Reference: 
A. Marcus Rédio servicing. pp. 1-9. 


Questions: 


emei.c= S72 z1ither true or false. If 


Directions: The folloicing stzt ve 
2 civ..2 @round the letter "T". If it is 


the statement is tre, craw 
false, draw a circ’: around th 


my 


T F 1. The electric chares . -é £1 ctron snd proton ere equal. 
T F 2. The nucleus of 3n =.n° 22 :ast? 3 slectyYicallvy 23cative- 
T F 3. An atom of uranium contains ninety-t- planelery 


electrons. 


T F 4, Concentric circles are circles w*- 2+ have 6 sc “on cencer. 
T F 5. According to Mar.:s 2 pie-e of sass has ver: few free 
electrons, while aluminum oas 8 gr-at mony free electrons. 


T F 6. Even though molecuies in & gas col_ide with 


Since the mor.ecvules @re very light. the collisicas do not 
amount to any taing . 


T F 7. Tne pret.x meg 01 mege means -nat the unit of measurement 
involves thovsaxdths. 
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F 8. Adding an electron to a neutral atom gives it a negative 
charge. 


F 9. In an electrical formula such as E =I xR, the I stands 
for voltage. 


F 10. Different substances offer different amounts of resistance 
to the flow or pressure of electricity. 


F 11. All substances, being matter. offer the same amount of 


resistance to the flow of electricity. 


F 12. In an electrical formula such as EF = 1 xR, the E stands 


for voltage. 


F 13. When electrons are moved from the negative to the 


positive end of a conductor. work 1s done. 


F 14. Temperature of a substance will not be a factor to con- 


Sider in determining resistance. 


F 15. The cross-sectional area and length of a wire are both 


important factors to be considered in determining 
resistance. 


Completion 


Directions: Fill in the blank{s) in each statement with the word(s) 
required to complete the sentence correctly. 


bs 


eae 


ce 


Certain substances such as 


a ry | _—— ah 
and . When exposed co light, will give off or 


"emit™ electrons. 


The prefix means “a thousand". 


Metals generally offer higher resistance at 
temperatures. 


The unit of resistance is the 


The unit of conduct@énce 1s the 


The mathematical shorthand 10° 1s the same as 


The unit of electrical power is the 


Energy is the capecity for doing 


The 1S an instrument used for measuring emf. 


The electrice)] syso0ol for resistance is 


* 
ee eee 


If @n electron is removes from @ neutral atom, this atom becomes 
charged. 
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27 
te 12. Electrical enerzs: tisveis at 186,000 mps ‘miles per second) which 3 
ve is the same rate of speed as . 3 
= 13. The rate at which electrons flow past a given point is called | 


» <n your house. the measuring point in your 
ie electrical circuit -s called the 


paren eee 


da lave lend ae nat 


Multiple-Choice 


Aout 


Directions: In the space at the left of each statement, write the 


letter of tne item hich wil provide the correct answer to complete 
the statement. 


‘ths 


Ll. An ior is <« gartic.e that is (A) always electrically 
(3) always electrically negative; (C) always 
electricai_. neutrél; (D) alweys charged. 


so eae tundets ot ANA EOE MAsAEN sot 


tro°S 1.09 Molson are peesent ian (A) most 
a 


3 3112 ron-metalilic substances; (Cc) all 
coneguctcors: {2): -1lil wcesistocs. 


we) 


3. If a Substance is nee.ed che novement of free electrons 
is (A) inexcsasec ‘'B. 10% effected: (C) decreased; 
(D) impossib.e to greliczt 
4. The prefix milli means (4, . 020 190; (B) 1,000; 
(c}) 1/1,000; (D) 17199, 60% 


at - rin nd] Ree aber: elton! 


5. The prefix micro means (¢* 1,399,000; (B) 1,000; 
(C) 171,000; (D) 1/1, 006, 000. 

6. When dealing with extremeiy sma.i units of electrical 
charge (the electron) the unit of measurement is the 
(A) volt; (Bj) watt; (CG) erg; (0) coulomb. 


te 


ocr ee am earn 


7. When dealing with units of electricc] energy, the unit 
of measurement 12 the {A) volt; (B) amp; (C) erg; 
{(D) xcesistarce. 


8. An ammeter is an elec ric?l Gevice co measure (A) amperage; 
(B; volitese; (C) re: stt-ce: (D, cape -iterce. 


iy ee 


~ 


i 
Oo 


In an electrice! £>.- 344 tne B® stands for (A} 


voltage; 
(B) amperage; (C) ceot -4x0e; iD! vesistance. 
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3 10. Tne unit of messurement of NF is Tvalied the (A) volt; = 
= (B) amp: (C) cépecatance; 7) -ovlomb. 3 
‘se Problens i 
et z 
=. Directions: Read each of the following problems carefully. Do the = 
tH specific operations whith ¢ach question requires for proper solution. a 
= You may wish to refer to the teadsng assignment before proceeding 
ae with the problems. 
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28 : 
1. Natural gas, such as is used daily in the home and industry, is 3 
made up of molecules and atoms, which in turn are made up of 3 
electrical charges. In a short paragraph, explain why there is : 
not a flow of electricity in an ordinary gas pipe. g 
2. In a short paragraph, describe the basic principle upon which . 
most of our radio tubes operate. 2 
4 
P | 
{ 

3 > 


How much work is done if an appliance which is rated at 15.5 amps 
Operates one hour on a voltage of 120.5? 
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2h Assignment Covering e 
ean Sheet No. 2 Units 3-10 ee 
Pan ELECTRICAL CIRCULTS : 
= re 3 
‘3 Poa In the preceding unit you have learned much of the language and a 
ee terminology of radio and television repairmen. $ 
eee ti! a 
In this assignment you will put your new knowledge to work. 4 

You will add mew phrases and concepts to your radio and TV vocabulary, es 

especially as they apply to electrical theory and circuits. ? 

4 

Assignment: ‘3 

1. Read the reference listed below. ; 


2. Answer the questions below and turn in this assignment 
by 


re 
} 


Balin 


Reference: 


A. Marcus, Radio Servicing, pp. 9-33. 


uestions: 


True-False 
Directions: The following statements are either true or false. If 


the statement is true, draw a circle around the letter "Tf". If it is 
false, draw a circle around the letter “F". 


= 1. Because of the peculiar characteristics of electrons, 
the electrons in a conductor flow from a point of low 
potential to a point of high potential. 
T F 2. One of the difficulties in tracing the flow of electricity 
in a circuit is a result of electrons moving in unpredic- 
table paths. 
T F 3. Ina Series circuit, the electrons can follow only one 
path from the high potential to the low potential. 
ae T F 4. Ina serieS circuit, the current is the same in all parts 
‘e: of the circuit. 
oe tT £F 5. In a series circuit, the total resistance is equal to the 
ee sum of the Separate resistances. 
Tr Me c Electrons will flow more readily through a high resistance 
a tu3n through a low resistance. 
ao i oe 7 2° 3 parallel circuit, electrons can follow only one path 
: teom the high potential to the low potential. 

2 a 


Ihe oermeability of all substances is calculated as unity 


Nee tee 
_ who 


tT F 9. Before a current carrying wire can become a magnet, the 
wire must be coiled. 


T F 10. The number of cycles per second is commonly called 
frequency. 


T F 11. Phase refers to the physical nearness of two or more 
conductors. 


T F 12. It is not possible for two emf's to be phase-related. 


T F 13. Rules and formulas which apply to DC circuits need not 
be changed when working with AC circuits. 


T F 14. A conductor (wire) moves through a magnetic field of a 
permanent magnet and induces electricity. Since the 
magnetism continues indefinitely, we refute the law of 
physics which says you cannot get something for nothing. 


T F 15. A wire that has an electrical current sent through it 
also has a magnetic field about it. 


T F 16. Magnetism, being a separate physical science, has no 
discernable effect on electrons. 


T F 17. Magnetic lines of force are thought to extend out froma 
permanent magnet at all times. 


T F 18. Magnetic lines of force are thought to exist around 
a magnet at all times; therefore by placing a permanent 


magnet beside a copper wire, electricity will be induced 
in the wire continuously. 


T F 19, Current that flows from a chemical cell is called AC 
or alternating current. 


T F 20, It is impossible to have "mixed" AC and DC on one line 
at the same time. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence co~rectly. 


1. Electric power is the product of and 


2. The magnetic field around a conductor extends outward at 
from the conductor. 


3. Iron and steel have a permeability of about to more than 


* 


4. The source of emf is the : 


© 
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[: 5. Current that flows from a dry cell is carled Or 
ie 6. The amplitude of a 120 volt AC line 1s __ - volts. 

Xe 

4 7. Phase angle actually indicates a __ interval between 


- two or more quantities. 


8. The total opposition te the flow of alternating current ina 
Circuit is called 


a 9. When the voltage and current are out of phase. the impedance is 
always greater than the _ = 


ae Multiple-Cho1ce 


Directions: In the space at the left of each state ™ent, write the 
letter of the item wh_ch will provide the correct snswer to complete 
the statement. 


| l. The voltage drop across each of three resistors 

= | (R,; = 15 ohms, R> = 30 ohms, R3; = 45 ohms) in a parallel 
circuit is (A) the same; {B} R} lower voltage drop; 

(C)} R> lower voltage drop; ‘'D) R3 lower voltage drop. 


2. In drawing and reading circuit diagrams, it is well to 
remember that two wires which cross each other and have 

4 no electrical connection are shown with (A) a dot; 

oo (B) an “"X"; (C} a locp; (D? a broken line. 


‘ 3. Electrics] power 1s usually expressed in (A) voltage; 
4 {B) watts; (C} amperage; iD) resistance. 


4, An electromagnet always has := least (A) 1; (B) 2; (C) 3; 
(D) 4 poles 


5. The unit of magnetic flux 1s called the (A) ohm; 
(B) gauss; (C} maxwell; (D) einstein. 


6. The unit of magnetomotive force 1s called the {A) gauss; 
(8B) einstein; {(C} maxwell; (D) gilbert. 


7. When discussing magnetism. reluctance has 2 similar 
meaning to what term in electricity: (A) voltage; 
(B) resistance; {C} amperage; (D) wattage. 


8. A wire 1s passed through 2 strong magnet:c field. thereby 
inducing a current. This wire. as it 1S being passed 
through the magnetic field. now fA) has a separate magnetic 
field of its own; (B) has no magnetic field of its own: 

(Cj) has a msgnetic field equal in strength to 
the original strong field; (D) has split-phased magnetism. 


9. A complete circle nas {A) 180°; (B) 90°; (Cc: 360°; 
(D) 270°, 


66/2, 


a. ie ee 


32 = 
10. Alternating current supplied to dwelling houses yenerally ‘2 
has a frequency of (A) 60:CPS; (B) 90 CPS; (c) 120 CPS; = 
(D) 180 CPS. a 
11. The DC formula for Ohm’s Law may be used with AC circuits 
: only when (A) the circuit is out of phase; 3 
= {(B) the circuit is in phase; (C) the circuit is dual- iz 
z phased; (D}) the Z factor is used. 'Z 
re 12. The term "cycle" means nearly the same as (A) sickle; :- 
= (B) circle; (C) snorkle; (D) snaffle. ‘' 
s Listing P 
os Directions: List the items called for in each of the following. i 
e Seléct your answers carefully. iz 
i 1. Three pieces of electrical equipment which use the heating effect t. 
i= of electricity to good advantage are: if: 
if (AY) 
i @ 
Eg (B) 
i @ 2. Five different ways in which electrivity may by generated are: 
iz (AY) 
i (B) _ (B) _ 
| 
. (c) 
a 
og 3. The strength of the magnetic field around a coil depends upon the: 
rf 
. (A) (B) 
< 
Ld 4. The basic parts of an electric motor are: 
Eg 
14 (A) (Cc) 
4 j (B) (D) sass 
ay 5. The basic parts of an electromagnet are: 
E PO) he a a AB) ewer 
és | Problems 
= Directicns: Read each of the following problems carefully. Do the 
ed Specific operations which each question requires for proper solution. 
i You may wish to refer to the reading assignment before proceeding with 
i the problems. 
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1. What is the voltage drop across Rp»? 


E=80V, 
R) = 20 R>= 60 


|. 
“4 A. What type circuit is this: (A) series; (B) parallel; 
ae (C) series-paralliel; (D) shunt. 


{ B. What is the combined resistance of the circuit? 
> 

| 

reg C. According to Ohm's Law, how much currere is passing 


_— through Ri? 


-_ 3. What is the essential difference between a primary cell and a 
zt. “BY Battery? 
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Draw the symbol for: 


i rai 
ail, 
nas 
. 
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a. Yesistor 


lay. 
sll abs di a 


b. cell 


Fel He 


c. battery 
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5. What determines the charge or emf of a dry cell? bess 


6. How is it possible to measure the electrical charge of a secondary 


cell with a hydrometer? 


-~ 
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7. State the “law” of magnetism. s 


icf 8. How is it possible to determine the polarity of an electromagnet 
2 by “hand"? 


9. Basically, what is a generator? 
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a 10. Why is “peak value“ of voltage not the same as effective value? 
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Ji. What conditions must exist, for an emf and current to be in phase? 
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Assignment Covering 
Sheet No. 3 Units 11-13 


INDUCTANCE 


Making further use of the materials we have studied thus far, we 


now approach the study of a highly important electrical characteristic 


called inductance. 


As you progress still further in the radio-Tv field, this term 
will occur with ever increasing frequency. 


In this assignment you will learn the place of inductance as it 
applies to circuits. 


Assignment: 


1. Read the reference listed below. 
2. Answer the guestions below and turn in this assignment 
by 


Reference: 
A. Marcus, Radio Servicing, pp. 34-44. 
uestions: | 
True-False 


_ 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 


T F 1. fhe ability of a circuit to set up a current which rein- 
forces the applied emf is called inductance. 


T F 2. The unit of measure of inductance is the gilbert. 


T F 3. Counter emf is voltage generated by one of a series of 
devices such as the geiger ccunter. 


T F 4. The symbol for inductance is "L". 


T F 5. The inductance of a straight wire is, except in unusual 
cases, rather low. 


= 3B 6. Inductors, because of their extremely high potential, are 
never hooked up in series, parallel or series-parallel. 


T F 7. The impedance of an AC circuit. is considered only as 
that resistance to current offered ky components such as 
resistors and capacitors. 


Tr 8. It is possible to connect. inductors so as to complement or 
to oppose each other's magnetic field. 
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T F 9. The greatest transfer of power takes place when the 
impecance of the load is equal to that of the source. 


T F 10. Eddy current and hysteresis loss are one and the same. 


T F il. In operating a step-up transformer, the voltage is stepped 
up and the amperage is stepped down. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


= lL. When considering inductance, we uaually think of 
a. lagging behind the voltage. 


z=. 2. The symbol for impedance is _ 
ca 3. The symbol for reactance is 


a: 4. It is theoretically possible to have a circuit with _ 
fr resistance. 


a 5. The is the unit of measure of mutual induction. 


6. A transformer always has at least windings or 


, coils, 
+ | 
7 7. Energy loss in a transformer due to the changing of polarity as a 
result of AC frequency is called ‘ 
; 8. The inductive reactance depends upon the of the 
“an induced voltage. 


* 9. When an induced voltage in one circuit is the result of current 
z changes in another circuit, the term 


of is used to describe the relationship. 


A 10. When two coils are wound on the iron core, the 
- coupling approaches per cent. 


Multiple-Choice 


Directions: In the space at the left of each statement, write the 


letter of the item which will provide the correct answer to complete 
the statement. 


lL. Mutual inductance is one of those factors in radio and TV 


which is generally (A) undesirable; (B) screened out; 
(C) desirable; (D) screened in. 


2. The core of a transformer is uaually a (A) closed square 
or ting; (B) hexagon; (C) triangle; (D) none of these. 


i 
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ca 


3. Eddy current losses are reduced by using (A)  _91lid con- 
struction; (B) plastic insulators; (C) lead insulators; 2 
(D) laminated construction. ‘= 
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4. The transfer of energy from the primary to the secondary 
winding of the transformer depends mainly upon (A) a wire 
connecting the two; (B) magnetic lines of force of the 
primary winding cutting across the secondary winding; 

(C) an extremely high voltage; (D)} a direct current. 


5. A transformer which has achieved its maximum magnetic 
capacity is said to have reached the point of (A) 
impedance; (B) reluctance; (C) saturation; (D) no ret 
turn. 


6. An inductor is usually constructed in the form of a 
(A) capacitor; (B) resistor; (C) coij; (D) filament. 


7. Inductance is . property of a circuit which (A) rein- 
for-2s an applied emf; (B) opposes an applied emf; (C) 
cransforms an applied emf; (D) rectifies an applied emf. 


8. The symbol for inductive reactance is (A) X,:; (B) X; 
(C) Z; (D) Zr. 


9. The unit for measuring inductive reactance is (A) henry; 
(B) gilbert; (C) einstein; (D) ohm. 


- i __-—s-sd«dLkD.)Ss The current lag in a circuit is caused by (A) reactance; 
i (B) inductance; (C} impedance; (D) resonance. 


= 

4 : 2 

= Discussion 
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: Directions: Answer each of the following questions with a brief, 

j clearly worded paragraph. 

i 1. When is it possible for the impedance of a circuit to be greater 


than the resistance of that circuit? 


2. How is it possible to transfer energy from one circuit to another 
without running a wire between them? 


3. Describe reflected impedance. 
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4, Describe a step-up transformer. 


Problems 


Directions: Read each of the following problems carefully. Do the 
specific operations which each question requires for proper solution. 


You may wish to refer to the reading assignment before proceeding with 
the problems. 


1. A transformer has a primary winding with 500 turns. With 110 
volts AC across the primary, how many turns on the secondary will 
we need to have 11 AC volts output? (Assume a perfect trans- 
former with unity coupling.) 


2. Three inductors of 3,4, and 6 henries are connected in series. 


What is the total inductance if their magnetic fields do not 
interact? 


3. What is the total inductance of two inductors of 5 and 2 henries 
connected in parallel, if their fields do not interact? 
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Assignment Covering 
Sheet No. 4 Units 14-15 


CAPACITANCE 


,Capacitors play an increasingly important role in radio and 
television circuitry. 


In this assignment, you will learn how capacitors are con- 
structed, used, and specified for radio and television circuits. 


Assignment: 


1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment 
PY 2 =. 


Reference: 


A. Marcus, Radio Servicing, pp. 44-49. 
Questions: 
True-False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 


false, draw a circle around the letter "" 


T F 1. One device used to store electrical energy is the 
capacitor. 


- oF 2. The amount of electrical energy which can be stored 
between the two ends of a wire alone is very large. 


T F 3. Electrical energy may be stored in a capacitor for short 
periods of time only. 


T F 4. The dielectric constant (K) of air is 10. 


i 2 5. Generally speaking, metallic dielectrics have a higher K 
than non-metallic. 


T F 6. The unit of capacitance is the ohm. 


T F 7. All capacitors are harmless when charged and make amusing 
party tricks possible. 


T F 8. Generally speaking, the smaller (actual physical size) the 
capacitor, the smaller the capacitance. 


Te 9. The farad is an extremely small unit of capacitance. 


T F 10. Ideal capacitors (one with no power consumption), much like 
our present atomic “breeder" reactors, are now available. 
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T F ll. The microfarad is a smaller unit than the farad. 
T $F 12. The symbol for micromicrofarad is mf. 


T F 13. Capacitance, since it "stores" electrical energy, de- 
creases the impedance of an AC circuit. 


Completion 


Directions: Fill in the blank(s} in each statement with the word(s} 
required to complete the sentence correctly. 


l. The the area of the dielevtric, the greater the 
capacitance. 


: 2. The the dielectric, the greater the capacitance. 


. 3 3. In circuits with very high frequencies, or 
capacitance must be taken into account. 


me 4. The amount of capacitive reactance depends on the valu- of 
: and the of the current. 
= 5. When calculating capacitive reactance, the the 
; 2 frequency, the the Xc. 
e.. 6. The symbol for capacitance is ; 
;. a 7. ‘The the phase difference, the closer the capacitor 


- approaches the ideal. 


8. The the frequency, the smaller the capacitive 
reactance. 


a 9. In a purely capacitive circuit, the would be equal 
ae: to the capacitive reactance. 


a 10. In an AC circuit, when capacitance and resistance are in series, 
- the impedance is equal «> the effect of the 
= resistance and the capacitive reactance {Xc). 


: Multiple-Choice 


za. Directions: In the space at the left of each statement, write the 
i 3 letter of the item which will provide the correct answer to complete 
the statement. 


l. In early literature, the following term was used to 
describe what we know as a capacitor today (A) resistor; 
{B) rheostat; (C) condenser; (D) cathode. 


2. The dielectric constant of mica is (A) 1: (B) 3; ({(C) 5; 
(D) 7. 
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lL. Two capacitors of 5 and 2 microfarads are connected in carallel. 
What is their total capacitance? 


= 
2 
4 
4 
2 
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2. What is the capacitance of the above two cascacitcxs connected 
in series? 
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Assignment Covering 
Sheet No. 5 Unit 16 


RESONANCE 


Selectivity, one of the ever-present problems which confront 
the electrical design engineer, the manufacturer of electrical 
components and the radio-television repairman, is one of the most 
interesting phases of electrical theory. In resonant circuits we 
take the inherent characteristics, both good and bad, of certain 
electrical parts and put them to work for us. 


In this assignment you will learn how resonance is a very 
essential part of the “internal"™ controls for radio and television 
circuits. 


Assignment: 


1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment 


by : 
Reference: 


A. Marcus, Radio Servicing, pp. 49-54. 
Questions: 


True-False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 


T F 1. At resonance, the inductive and capacitive reactances 
are both equal to zero (series circuit). 


T F 2. When resonance is under consideration, “Q" is the same 
as the quantity of electrical charge. 


T F 3. Generally speaking, we desire a circuit to have a high 
"Oo" : 


T F 4. A signal which is caused to pass through a number of 
successive circuits, all tuned to the same resonant 
frequency; becomes progressively less selective. 


LT -E 5. It is possible, under certain conditions, for voltage 
drops at resonance to be greater than the applied voltage 
of the generator (series circuit). 


T F 6. If the frequency in a resonant circuit is. reduced. below 
resonance, the capacitive reactance becomes larger than 
the inductive reactance (series circuit). 
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T F 7. A parallel-resonant circuit has perfect or infinite 
capacitance. 


T F 8. In a series-resonant circuit, the resistance affects the 
amplitude and the sharpness of the plotted curve. 


T. P 9. In a parallel-resonant circuit, the resistance affects the 
amplitude and the sharpness of the plotted curve. 


T F 10. Amplification of resonant circuits causes distortion of 
the signal and is seldom, if ever, used. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


l. The resonant frequency of a circuit depends upon the values of 
and : 
2. The inductive and capacitive reactances cancel each other out at 


resonance, leaving only to oppose the flow of 
current. 


3. In a resonant circuit, where resistance alone opposes the flow of 
current, the flow of current may be very e 
4. We use the opposition to current flow by the inductive reactance 
and the opposition to current flow by the capacitive reactance to 

an : 
5. The greater the 


, the lower the resonant peak and 
the flatter the curve. 


Multiple-Choice 


Directions: In the space at the left of each statement, write the 


letter of the item which will provide the correct answer to complete 
the statement. 


1. The ability of a resonant circuit to discriminate against 
currents of non-resonant frequency is called (A) adapta- 
bility; (B) regeneration; (C) selectivity; (D) oscil-. 
lation. 


2. Essentially, the tuning of —n antenna circuit is 
accomplished by (A) accepting one frequency and rejecting 
all others; (B) rejecting one frequency and accepting all 
others; (C) accepting the number of frequencies desired 
and rejecting all others; (D) rejecting the number of 
frequencies desired and accepting all others. 
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In a working antenna system, the generator of our labora- 
tory experiments is replaced by (A) a capacitor hooked up 
in a series with a resistor; (B) an emf induced in the 
antenna circuit as radio waves cut across the antenna; 

(C) a capacitor hooked up to the tank circuit by a 
coupling device; (D) an emf produced by a wet-cell. 


In = parallel-resonant circuit, the greater current will 
flow through path of (A) negative impedance; (B) positive 
impedance; (C) higher impedance; (D) lower impedance. 


In a parallel-resonant circuit, once oscillation has 
started, it is theoretically possible for it to continue 
indefinitely. The reason it does not is due to 

(A) wattage; (B) amperage; (C) resistance; (D) voltage. 
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COUPLED AND FILTERED CIRCUITS 
The process of transferring energy from one resonant circuit to 
another is a good example of how we put theory to work for us. With- 
out the theoretical base of tnduction. coupled circuits could not be. 
In this assignment you will learn how various electrical com- 


ponents and parts are hooked “together“ and made to work as a unit 
rather than working separately. 


4ssigqnment: 


1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment by 


Reference: 

A. Marcus, Radio Servicing. pp. 49-54. 
Questions: 

True-False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter “T". If it is 
false, draw a circle around the letter "F". 
T F 1. In the direct-coupled method of coupling, a component 
common to both circuits is inserted between the two 


resonant circuits. 


T F 2. The capacitive-coupling method is essentially a parallel 
rather than series hook-up. 


T F 3. A transformer is a good example of inductive-coupling. 


T F 4. Reflected resistance tends to cause a voltage drop at the 
original resonant frequency. 


T F 5. Coupling between inductors can be varied by placing the 
windings closer or furvher apart. 


T F 6. In inductive coupling. the step-up and ste »-down effects 
rising out of turn ratios are still usabie. 


T F 7. At resonance, the inductive reactance cancels out the 
capacitive reactance. 


T F 8. Filters are used to separate AC from DC. 


T F 9. The higher the frequency. the less the impedance in an Xe 
circuit. 
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T F 10. A resistor in series will filter only high frequency 
currents. 

T F dl. Fluctuating or pulsating direct current is a theoretical 
assumption and never really takes place. 

T F 12. A band-pass filter is used to pass only current of a single 
frequency {or a narrow band of frequencies.) 

T F 13. In Some cases, &@ resonant circuit acts as a filter. 

Completion 
Directions: Fill in the blank(s) in each statement with the word(s) 


required to complete the sentence correctly. 


ds 


LO. 


When considering inductive-coupling at resonant frequency the 
reflected resistance from each circuit reduces the 
of the other. 


Generally speaking, when the energy transfer is low, the output 
voltage is . r 


The point of maximum energy transfer is called 
coupling. 


As the coupling is increased, the reflected impedance becomes 


An example of a band-stop filter is the 


The series-resonant circuit offers relatively high 
to currents of other than resonant frequencies. 
Sometimes it is possible to use a instead of 
the choke coil in a filter circuit. 


The capacitor-resistor type of filter is used only where 
the current requirements of the power supply are 7 


In a capacitive coupled circuit, the inductors are placed so 
there is no coupling between them. 


An inductive-coupled transformer is usually a 
frequency transformer. 
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the output voltage and on the (A) type of the load; 
(B) location of the load; (C)} resistance of the load; 
(D) Q of the load. 


ae ee? = 
= 48 ie 
Rey Multiple-Choice a 
a Directions: In the space at the left of each statement, write the = 
ee letter of the item which will provide the correct answer to complete ‘3 
= the statement. s 

: = 3 
1. In the direct coupled method, current flows in the 4 
secondary circuit because of a (A) volt3ge increase tes 

across the common component; (B) voltage drop across 3 

the common component; {C) voltage which remains constant 2 

across the common component; (D) voltage which drop: to = 

zero across the common component. iz 

z 

2. The flow of current in the secondary Circuit depends on 3 


atin 


3. If we assume DC = 0 frequency, the most logical 
component for complete filtering of DC is the 
(A) capacitor; (B) resistor; (Cc) inductor; (D) rheostat. 


4. If we wish to filter a high frequency current, we should 
use a/an (A) capacitor; (B) resistor; (C) inductor; 
(D) rheostat. 


5. If we wish to filter a low frequency current, we should 
use a/an (A) capacitor across the load; {B) resistor 
across the load; (Cc) inductor across the load; 

(D) rheostat across the load. 


6. A high ¢ -s filter passes high frequencies on to the 
(A) transformer; (B) load; (Cc) inductor; (D) capacitor. 


7. An example of a band-stop filter is a (A) sine wave; 
(B) wave trap; (C) sinusoidal wave; (D) wave form. 
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TIME CONSTANTS, VOLTAGE DIVIDERS AND RADIO WAVES 
The precise definition of just what a radio wave consists of is) - 
perhaps not nearly so important as what a radio wave can do. 
In this assignment you will study certain general characteristics - 


of radio waves, eSpecially as they relate to generation, transmission 
and reception. 


Assignment: 


1. Read the reference listed below. 
2. Answer the questions below and turn in this assignment by 


Reference: 
A. Marcus, Radio Servicing, pp. 03-69. 
Questions: 
True-False 
Directions: The following statements are either true or false. If ; 
the statement is true, draw a circle around the letter "T". If it is 


false, draw a circle around the letter "F". 


T F 1. Theoretically, a capacitor never succeeds in »vecoming 
fully charged. 


T F 2. The time constant of a circuit is equal to 100 per cent 
of the time for full-charge value of the capacitor. 


Lae 3 3. When alternating current flows through a conductor of any 
size, radio waves are sent out. 


T F 4. Electric waves travel at the speed of sound. 


T F 5. Radio waves travel at the speed of light. 
T F 6. A meter is approximate*y equal to one foot. 
T F 7. The frequency-modusation band lies between 88 and 108 


megacycles. 


T F 8. Radio waves bounced back to earth by the Kennelly-Heaviside 
layer are usually distorted beyond use. 


T F 9. The Kennelly-Heaviside layer is usually called the 
Lonosphere. 


T F 10. Transmission of low frequency radio waves must always he 
by line of sight. 
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Completion 


Directions: Fill in the blank(s) in each scatement withthe word(s) 
required to complete the sentence correctly. 


Ls 


10, 


Frequencies of cycles per second are usually con- 
sidered as the minimum of the high range. 


The wave form of a radio wave resembles that of the 


producing it. 


A radio wave with a uniform amplitude and constant frequency is 
called a 


A given wave length may be calculated by dividing the speed of 
travel of the radio wave by the of the radio 


wave. 

The standard broadcast band lies between and 
kilocycles per second. 

A transmitter's antenna usually radiates types of 


radio waves, 


One type radio wave radiated by a transmitter'’s antenna is the 
ground wave; another is called the wave. 


Ground waves which are expected to travel any appreciable distance 
must be radio waves of 


frequency. 
The often reflects some radio waves back 
to earth. 
The ionosphere often varies in height from to 


miles above the earth. 


Multiple-Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 


the 


statement. 


1. When a c3pacitor is fully charged the back emf will equal 


the (A) resistance; (B) wattage; (C) emf; (D) amperage. 


2. Voltage dividers are often used to (A) obtain various 


voltages; (B) route electricity; (C) separate electrons 
from protons; (D) separate AC from DC. 


A radio wave of a constant frequency and variable amplitude 
is said to be a/an (A) carrier wave; (B) amplitude~ 


modulated wave; (C) frequency-modulated wave; (D) saw- 
tooth wave. 


4. A radio wave of constant amplitude and variable frequency 


is called a/an (A) carrier wave; (B) amplitude-modulated 
wave; (C) frequency-modulated wave; (D) saw-tooth wave. 
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The wave length is best described as the distance 

(A) between the transmitter and receiver; (B) between 
the top and bottom cf the antenna; (C) between the 
amplifier and the voltage divider; (D) between two 
adjacent peaks of a radio wave. 


A meter is approximately equal to one (A) inch; (B) foot; 
(C) yard; (D) rod. 


Cycles per second (CPS) of some radio waves may go as 
high as (A) billions of cps; (B) millions of cps; 
(Cc) thousands of cps; (D) hundreds of cps. 


Common house current usually is (A) 50 cps; (B) 60 cps; 
{C) 70 cps; (D) 80 cps. 


The minimum CPS of radio waves which can be sent out 
readily are (A) 10,000; (B) 15,000; (c) 20,000; 
(D) 25,000. 


At very high frequencies there are (A) no ground waves; 
(B) many ground waves; (C) absorbed ground waves; 
(D) reflected ground waves. 
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COMPONENTS 


ft is quite obvious that the proper functionir.. of a radio or 
television set must depend upon the proper application of scientific 
principles (theory), acting upon and through fcircuits) many 
dependent and related parts (components). 


In this unit you will become more familiar with many radio and 
television parts, their use and design. 


Assignment: 


1. .ead the reference listed below. 
2. Answer the questions below and turn in this assignment by 


Reference: 


A. Marcus, Radio Servicing, pp. 71-112. 
Questions: 
True-False 
Directions: The following statements are either true or false. If 


the stacement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter “F". 


T F lL. Capacitors should be placed near heat-producing components 
in order to get maximum performance. 


T F 2. The working voltage of a capacitor is also the maximum 
voltage. 


cL 2 3. In capacitors peak voltages may exceed working voltages 
without damaging the capacitor. 


T F 4. Wax-impregnated capacitors may be used in circuits where 
the DC working voltages do not exceed about 600 volts. 


T F 5. Generally speaking, capacitors with a small physical bulk 
(size) can be expected to have a small capacitance. 


T F 6. Oil-impregnated capacitors stand up better under higher 
Operating temperatures than do wax-impregnated capacitors. 


T #F 7. An electrolytic capacitor cannot be used across an AC 
source. 


T F 8. A lower than normal capacitive jteaking indicates a partially 
opened circuit. 
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3. The of a capacitor is sometimes used tc express its merit. 


4, Variable capacitors are used where changes in capacitance are 
heeded to vary circuits. 


5. When a capacitor is heated, its capacitance is senersliy 


6. The dielectric for @ variable capecitor is usually mace c= 


7. It is usually a gocd idea to allow a safety factor st 
per cent when snecifying watts for resistors. 


8. Resistors used in orcinary recievers range from to 
watts, 
9. Wire-wound resisters cbove __ watts are semerally not 


color-coded. 


10. inductors which opertte at frequencies below 15,000 crs are 
called inductors. 


11. When discussing inductors, direct current may be considered as 
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alternating current at frequency. 
12. A step-up transformer is called a transrormer. 
13. A step-down transformer is called a trenstiormer. 


14, Generally, receivers employ @ rectifier tube thet requires 
volts at or amps. 


15. The dynamiz loudspeaker operates on the principle of 
Magnetic fields. 


16. The field excitation for the electrodynamic loulispeaxer usually 


comes from the _. Of the 
17. Toggle switches are rated by their carrying 
capacity and _. that can be sately applied. 


Multiple—-Choice 


Directions: In the space at the left of each statement. write the 
tetter of the item which will provide the correct answer ic complete 
the statement. 


1. Inductors which operate at frequencies above 15,000 cps 
are called (A) audio frequency inductors; (3) fixed induc- 
tors: (C) radio-frequency inductors: {D) variable inductor. 


tN 
a 


The dynamic loudspeaker operates on the principle cf 

(A) opposing magnetic fields: (8) 6 single magnetic field; 
(C)} equal but opposite magnetic fields; (D) interacting 
magnetic fields. 
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_._—s—sd3«. «=3A higher than normal capacitive leaking indicates (A) a 
partially opened circuit; (B) a defective dielectric; 
(C) too much voltage; (D) the electrolyte is drying out. 


4. Trimmers and padders are semivariable because {A) they can 
rotate a full 360°; (B) they are both auxiliary; (C) the 
distance between plates can be changed; (D) the distance 
between gangs can be changed. 


5. Resistors are usually made of {A) brass; (B) aluminum; 
(C) iron; (D) carbon. 


6. The potentiometer is usually used as a (A) volume control; 
(B) capacitor; (C) transformer; (D) fixed resistor. 


7. Single-coil inductors are usually called {A) potentiometers; 
(B) transformers; (C) choke coils: (D) fixed capacitors. 


a 8. Multi-coil inductors are usually called (A) potentiometers; 
{(B) transformers; (C) choke coiis; (D) fixe@ capacitors. 


Listing 


Directions: List tht items called for in each of the following. Select 
your answers carefully. 


1. Two places where currents applied to capacitors require high 
frequency are: 


(A) 
(B) 


2. The voltage at which a capacitor's dielectric will break down 
depends upon the: 


(A) 
(B) 
(c) 
3. Fixed capacitors are used in the following circuits: 
(A) (B) (Cc) 


4. There are two general types of dynamic loudspeakers (according to 
the method used to obtain the field. They are: 


(Ajeet = > (B) 
5. Two switches which are in general use today: 
a a ee a a (B) _ 
6. Rotary switches may be either of the: 


(A) 
(B) 
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THE ELECTRON TUBE AND TRANSISTOR 


High on the list of memorable inventions in the history of 
mankind must be placed the invention and development of the 
vacuum tube. 
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‘ The vacuum tube, long the workhorse of the radio and television 
industry, now has a smaller helpmate, the transistor. The transistor 
has had wide application in military and civilian components, 

i especially where size, weight and low power drain are critical design 
factors. 
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In this unit you will study the vacuum tube and transistor so as 
to gain a fuller understanding and appreciation of their role in the 
electronics industry. 


ites 


i 


! 
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Assignment: 


1. Read the references listed below. 

a 2. Answer the questions listed below and turn in your work 

: ‘3 . , by é 

a 3. Draw the symbols and label the various electrodes for the 
: following: 


B. Pentode 


it A. Tetrode 
C. Power beam tube 


ee | 


' = References: 


2 | A. Marcus, Radio Servicing, pp. 114-167. 

; a B. Radio Corporation of America, RCA Receiving Tube Manual, 
eet pp. 3-12. 

| ae: : 

3 Questions: 

—< True-False 

i Directions: The following statements are either true or false. If 


: the statement is true, draw a circle around the letter "T". If it is 
ms false, draw a circle around the letter "“F". 


PF 1. It is possible to heat the cathode by one of three different 
methods. 


rT 2. The voltage at which the filament or heater operates does 
not determine the character or nature of the tube. 


T F 3. The simplest electron tube is called the diode. 
T F 4. The basic principle of all electron tubes is that a cathode 


emits a stream of electrons which are attracted to a 
positively charged piate. 
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F 5. The space charge repels electrons which are emitted by the 


cathode and limits the space current. 
6. In a gas-filled tube, such as a tungar rectifier, current 


flow in the tube will be greatest when the larger 
electrode is positive. 


7. A certain amount of ionization is always present in any gas. 


8. It is impossible for the triode tube to function as a 
rectifier. 


9. The currents which flow in the plate circuit have both 
direct and alternating components. 


10. In the grid ciccuit, only DC is present. 


11. Characteristic curves of radio-television tubes are of 
little value to radio-television repairmen. 


12. It is impractical to use a triode as a power tube. 


13. The suppressor grid in a pentode prevents secondary 
emission. 


14. A pentode is a five-element tube. 


15. The third portion of a tube designation number consists of 


a Single number which may be from 1 to 8. 


16. Crystal diodes are studied today only for historical 
background. 


17. An N-P transistor may either aid or impede the flow of 
electrons, depending upon the battery connections. 


18. Defects in electron tubes are usually checked by one or 
both of two general methods. 

19. Loose connections furnish a major source of noise in a 
radio receiver. 

20. A tube that tests above normal is quite satisfactory for 
continued use. 

21. In view of recent developments, namely the development of 
the transistor, the future of the electron tube is one of 
limited use. 

22. The space charge in a tube tends to retard the movement of 
other electrons. 

23% 


When a triode is used as an amplifier, a negative DC 
voltage is usually applied to the grid. 


24. An electron gun is a device which works on the principle of 


radar and which has an effective killing range of 1,000 
yards. 
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Completion 


ze: Directions: Fili in the blank(s) in each statement with the word(s) 
= , r2quired to complete the sentence correctly. 

ze 

= 1. The evaporation of electrons, called 

= ; is the starting point of the action of nearly all our electron 
‘= tubes. 

‘Se 2. The most commonly used emitter in the tubes of radio receivers is 
\ Bes, made of , coated with oxides of 

‘Ze and war Fe 

F 4 


= 3. The external circuit from plate to cathode is called the 


4. The internal fiow of electrms from the cathode to the plate is 
called the current. 


5. The battery that maintains the plate positive is called the 
battery or battery. 


6. The battery that heats the cathode is called the 
battery or battery. 


7. %In a tungar rectifier tube, the envelope is evacuated, and a small 
amount of gas in inserted. 


8. Ina triode, if the grid is negative with respect to the cathode, 


the grid tends to the emitted electrons. 
9. In a triode, a variation of the input voltage 
produces a variation in the output voltage. 
20. A tetrode is a ~element tube. 


li. In a tetrode, the screen grid by capacitive action will pass 
voltage but will hold back the voltage. 


12. Tubes that have more than five electrodes are called 
tubes. 


13. Tube envelopes are usually made of Or 


14. In a tube-numbering system, the first number or set of numbers 
indicates the approximate used. 


—— 


15. The crystal triode is commonly called a __ 


16. A negative type crystal triode is produced by adding a small 
impurity of to the germanium. 


17. A positive-type crystal diode is produced by adding a small amount 
of to the germanium, 
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18. Electron tubes are the most parts of a reciever. 
19. Failure of a tube to light up indicates an open __ or 


circuit. 


20. Short circuits in 3 tube which “come and go" with expansion and 
contraction are known as short circuits and are 
usually difficult to isolate. 


21. The importance of the electron tube lies in its ability to 


almost ___ the flight of millions 
of electrons supplied by the cathode. 


22. The grid, plate, and cathode of a triode tube usually form what is 
essentially a between them. 


23. Focusing of the electron beam in a television picture tube is 
accomplished Or 


Multiple-Choice 


Directions: In the space at the left of each statement, write the 


letter of the item which will provide the correct answer to complete 
the statement. 
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1. The symbol for an instantaneous value of voltage is (A) 
E; (B) e; (C) I; (D) i. 


2. Referring to the graph on page 129 of Reference A and 
assuming a plate voltage of 210 volts, what is the plate 
current when the grid voltage is -8? (A) .04 milliamperes; 
(B) .4 milliamperes: (C} 4. milliamperes; (D) 40. 
milliamperes. 


3. The amplification factor of a 24~A tetrode compared with 
that of a 635 triode is (A) the same; (B) much lower; 
(C) much higher; (D) slightly less. 


4. When the letters U, V, W, X, ¥, and Z appear as the 
second portion cf a tube-identification code, the tube is 
a/an (A) rectifier; (B) amplifi-.; (C) vibrator; (D) glass- 
envelope type. 


5. The third portion of the tube designation indicates the 
(A) number of amps between anode and cathode; (B) number 
of volts between anode and cathode; (C) number o. useful 


elements to terminals; (D) number of screen mesh of the 
grid. 


un 
e 


! That portion of the tube which furnishes escaping electrons 
is the (A) base; (B) anode: (C) grid: (D) cathode. 


7. The anode or plate of the ordinary receiver-type tube is 
usually made of (A) aluminum; (B) strontium; (C) uranium; 
(D) nickel or iron. 
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8. If a negative voltage is placed on the plate, emitted 
electrons are (A) repelled, no plate current flows; 
(B) repelled, increasing plate current; (C) attracted, 


no plate current flows; (D) attracted, increasing plate 
current. 


9. One of the chief functions of the diode in a radio 
receiver is that of (A) modulation; (B; rectification; 
(C) amplification; (D) oscillation. 
10. Mercury vapor in a diode tends to (A) decrease electron 
flow; (B) increase electron flow; (C) decrease operating 
temperature; (D) increase operating temperature. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. Two advantages of enclosing the cathode in a vacuum are: 
ae ae eee (B) 

2. The four characteristics of an electron tube which distinguish 
one tube from another are: 
4 eee es (Cc) 
a es (D) 

Sa 


The three eSsential (electrical) parts of a triode tube are: 
(A) (Cc) 

(B) 

4. Triode circuits are of three general types. 


(A) (Cc) 


They aie: 


(B) 
5. In the triode, three factors control the flow of electrons from 
the cathode to the plate. They are: 
(A) (CO) i ee 
(B) 
6. 


The dynamic characteristics of the triode, known as the tube 
parameters, are: 


(Aye on (c) 
(B) 
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Tube bases are usually made in three different types. They are: 
(A) =o (Cc) = 
(B) 


Tube manufacturers usually include "ratings" of their products. 
These tube ratings may include: 


(A) 
(B) 
(Cc) 
(D) 
(E) 
With the advent of the transistor, it was demonstrated that a 
crystal: could function not just one, but in three ways: They 
are: 


(Ay (c) 
(B) 
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Assignment Covering 
Sheet No. 19 Units 35-41 


AMPLIFIERS 


The process of changing weak signals to audible or usable signals 
is known as amplification. In your previous readings you have noted 
that in some rare instances, amplification is not needed. For many 
purposes, however, a high-quality amplif_er is a must. 


In this lesson you will have the opportunity to learn about the 
characteristics of the various kinds of amplifiers. 


Assignment: 


1. Read the references iisted below. 
2. Answer the questions listed below and turn in your work 
by Z 


3. Check with your coordinator relative to closed book exercise 
1. He will give you an assignment from the coordinator's 
"Key to Radio and Television Servicing" which you should be 
able to complete without referring to any books or notes. If 
you fail the first time, study the appropriate chapter of the 
text and ask your coordinator to let you try again. 


References: 


A. Marcus, Radio Servicing, pp. 238-277. 
B. Radio Corporation of America, RCA Receiving Tube Manual, 
PDw. 2727s 


Questions: 
True-False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle amind the letter "T". If it is 
false, draw a circle around the letter "F". 
T F 1. A given amplifier will be one of several classes, depending 
upon the fraction of input cycle during which plate current 


is expected to flow under rated full-load conditions. 


T F 2. All tubes contain a minute amount of residual gas which may 
lead to the ultimate destruction of the tube. 


T F 3. One classification of amplifiers is based upon the 
frequencies at which they operate. 


T F 4, In the radio receiver, amplifiers, both audio and radio- 
frequency types, generally are used in single stages. 


tT. <F 5. The impedance-coupled amplifier is frequently used in 
radio receivers. 
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T F 6. Modern receivers do not generally use transformer-coupled 
amplifiers because of the weight and cost factor. 


T F 7. The impedance of the average voice coil is 2 to 30 ohms. 


T F 8. Oneof the criteria for a push-pull amplifier is evenly 
matched tubes. 


T F 9. One advantage of a push-pull amplifier is that the separate 
DC components are not cancelled out. 


T F 20. In an ordinary amplifier where the grid is always negative, 
very few electrons coming from the cathode reach the grid. 


T F i1. The signal currents flowing in a Class A amplifier are 
heavier than those in a Class B push-pull amplifier. 


T F 22. One method of equalizing signal voltages in & push-pull 
amplifier is by resistance coupling. 


fT F 23. It is possible to obtain “two" tubes in one envelope, 
such as the 6V8. 


T F 24. The r-f amplifier differs from the a-f amplifier in that 
the former is required to amplify only a single frequency, 
and the latter is required to amplify the entire audio 
band. 


T F 125. Resistance coupling is generally used for r-f amplification. 


 F 16. Radio-frequency transformers generally are of the air-core 
type. 


T F 17. One advantage of powdered iron-core r-f transformers is the 
increased inductance without excessive eddy-current losses. 


T F 18. Essentially, the i~f lies between the frequency of the 
carrier and the frequency of the signal used to modulate 
that carrier. 


T F 19. The v-f (video-frequency) signal range is about 30 to 
4,000,000 cycles per second. 


T F 20. Generally speaking, DC amplifiers are in wide use in 
receivers today. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 


required to complete the sentence correctly. 


1. The suffix may be added to the letter(s) of the class 
identification to denote that grid current does not flow during 
any part of the input cycle. 
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2. A remote cut off amplifier tube is a modified construction of a 
or a —_ type designed to reduce 
modulation-distortion and cross-modulation in r-f stages. 


3. A is inserted to provide 2 path whereby 
trapped electrons may be drained off slowly. 


4. Coupling capacitors generaliy run from _ 2 EO, 
microfarad. 

5. are generallv used in resistance-coupled ampli- 
fiers. 


6. A sharp rise in Signal strength takes place at about 
cycles in a transformer-coupled armplifier. 


a 


7. j%&In the push-pull circuit, the primary windi..g of the output 
transformer must match the ie = 
resistance of the two tubes. 


8. In a DC amplifier, the plate current is measured by a . 


9, The direct-coupled amplifier meéy be used to amplif: signals 
containing very : 


Multiple-Choice 
Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


1. A Class A amplifier 1s one with (A) multiple channels; 
(B) two 6L6 tubes in push-pull at all times; (C) the grid 
bias and alternating grid-voltages so designed that the 
plate current in a specific tube flows at all times; 
(D) the grid bias greater than the cut-off value, so that 
the plate current 1s zero. 


2. The suffix 2, such as A, denotes an amplifier where 
(A) the grid current flows during some part of the cycle; 
(B}) the grid bias is greater than the cut-off value; 
(C) the grid current is completely cut off: (D) the plate 
current is Zero. 


3. In a resistance-coupled amplifier, the component used to 
prevent a large positive voltage from appearing upon the 
grid of the second tube is a/an {A) resistor; {B) capacitor; 
(C) inductor: {D) transformer. 


4. A grid leak is a (A) resistor; {B) capacitor: (C} inductor; 
(D} transformer. 


5. In a push-puil circuit, the signal volteges must be 180 
degrees out of phase with each other. This is accomplished 
by (A) using a converter tube: (B) using a + 1% resistor and 
+ 1% capacitor in parallel; (C) using the center-tapped- 
secondary-winding input transformer; (D) using matched 
resistors only. 
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7. Radio frequency amplifiers have a number of advantages sver a-f 
amplifiers: 


(A) 
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Diégrams 
Direc.ions: In the space provided, draw the following diagrams: 


1. Two-stage resistance-coupled audio frequency amplifier employing 
pentodes. 
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A typical R. F. stage schematic diagram employing a pentode. 


2. 
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Assignment Covering 
Sheet No. 11 Units 42-49 


SERVICING AMPLIFIERS AND RECEIVERS 


As the previous unit made clear, the amplifier is often the 
“heart™ of many electronics devices. Knowing how to repair an ampli- 
fier that is not functioning properly is an essential part of the radio- 
TV repairman's skills and knowledge. 


In this unit you will have the opportunity to learn servicing 
techniques to go with your previously learned infcrMation about 
amplifiers. 


Assignment: 


1. Read the references listed below. 

2. Answer the questions listed below and turn in your work 
by . 

3. Draw the circuit of a single tube used as an audio-frequency 
amplifier and phase inverter and explain its operation. 


References: 
A. Marcus, Radio Servicing, pp. 283~291. 
True-False 
Directions: The following statements are either true or false. If 
the statement 1S true, draw a circle around the letter "T". If it is 


false, draw a circle around the letter"“F". 


T° -F 1. In general, most of the defects that cause trouble in the 
detector stage will do the same for the amplifier stage. 


T F 2. Ifthe recetver operates from the power main, the power 
transformer should be tested for short and open circuits. 


T F 3. Short-circuited by-pass capacitors in the plate and screen 
circuits may cause an inoperative receiver. 


T F 4. Reversed “B“ or "C“ battery should cause no operating 
difficulties in an amplifier. 


TF 5. It is possible for a short-circuited grid leak to short- 
circuit the signal. 


Ts 6. The chief cause of distortion in an amplifier is overload- 
ing of the tubes, 


T Ff 7. Grid and plate leads, if too close together, can cause 
distertion. 
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T F 8. In an inverse-feedback arrangement, too little feedback 


ee 
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ss will cause distortion. 

= T F 9, Weak signal strength may cause feedback. 

ee t 

: - T F 10. One of the chief causes of oscillation howls, clicks, 
_— andwhistles is unwanted feedback. 
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Directions: Fill in the blank({s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. If the amplifier produces no output, the first check should be for 
= or power. 


2. When trying to determine the cause of weak output from the 
amplifier stage, the grid circuit should be checked for any 
es contacts which may have developed. 


z=. 3. A major sourse of weak output in r-f and i-f amplifiers is 
4 = : : of 
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= 4. In the push-pull a-f amplifier, any —“‘(CSCSCCC_CON Ma 

' 4 produce distortion. 

; 3 5. Hum in an amplifier is usually caused by stray 
§ } or pickup from the AC power lines or failure 
eS of the CC“‘(TWOCCArCUitS designed to keep it out. 

Ae 


6. The r-£ amplifier amplify 60 cycie hum. 
7. The is a major source of hum in a receiver. 
3. It is sometimes possible to eliminate hum by 


either the primary or the secondary winding of the a-f transfor- 
mers. 


es Ades ge one hed inet Be 


Twisting the leads carrying AC to the filaments or heaters of the 
tubes will unwanted magnetic fields. 


10. A _. between the heater and the 
cathode of a tube may cause hum. 


Multiple-Choice 
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Directions: In the space at the ieft of each statement, write the 
letter of the item wich will provice the correct answer to complete 
the statement. 
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1 1. When the amplifier produces no output, one should check a 
= the voltages at the plates and screen of the tube. a 
= Generally, the p.ates should operate at {A} 50 volts; ‘a 
3 {(B} 100 volts; (C} 200 volts: (D) 250 volts. 3 
ga = 
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2. The chief sources of weak c.-:put are {A) tubes; 
(B) resistors; (C) capacitors; (D) transformers. 


3. In a-f amplifiers using inverse feedback, too much 
feedback will cause a {A} dead receiver; {B) weak output; 
(C) burned-out r-f transformer; {D) tube failure 


aacnbetibe te ais 


4. Defective shielding of plate and grid leads may produce 
(A) a dead receiver; (B) neutralization; (Cc) feedback; 
(D) regeneration. 
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‘ 5. Audio howling is a special type of oscillation caused by 
| some component ‘Aj vibrating; (B) degenerating; 


i ay 


(C) regenerating; (D) chopping. 


». Hum current is usually of the following frequency: 
(A} 30 cps; (B) 60 cps; (C) 90 cps; (D) 120 cps. 


7. Audio-frequency transformers are 3 source of hum, 
largely due to (A) oscillation(internal); (B) magnetic 
field; (C) capacitance; (D) reactance. 


8. All AC leads should be (A) as short as possible; (B) placed 
near plate or grid leads; tC) shielded; (D) grounded. 
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Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. Defects which usually occur in the amplifier stage are: 
CP ga {Cc} 


(B) 2 eee 


2. When checking for weak output, the power supply should be tested 
to see that it is delivering the correct voltage to the: 


(A) (Cd _ 
(B) 
3. Intermittent output from an amplifier stage is usually caused by: 
(A) ic) 
(B) 


4. Marcus lists four steps that should be taken before starting 
a service procedure. These are: 
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If a receiver is "dead", but the tubes light up, the sources of 
trouble could he: 


(A) 
(B) 
(Cc) 


There are two checks to make if a rec€iver is "dead", but the tubes 
light up. TheSe are: 


(A} 


(B) 

Some common causes of hum in a receiver are: 
(A) 

(B) 

(Cc) 

(D) 

Common causes of noise within a superheterodyne are: 
(A) 

(B) 

(Cc) 

(D) 

(E) 


The grid bias voltage on the r-f, mixer, or i-f amplifier tubes 
of an AM receiver is compoSed of two components. These are: 
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Intermittent operation of a receiver may be caused by such troubles 


as: 
(A) 
(B) 
(c) 
(D) 
(E) 
(F) 
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Assignment Covering 
Sheet No. 12 Units 50-55 


THE SUPERHETERODYNE CIRCUIT 


One of the most common circuits around which receivers are 
designed and built is the superheterodyne circurt. In such a receiver, 
the incoming modulated radio-frequency (RF} signal is amplified a 
small amount in the pre-Selector section and then fed into the fre-~ 
quency converter section, where the RF signal 1S converted into a fixed 
and usually lower frequency called the intermediate frequency (iF) of 
the receiver. in the IF stage, the modulated IF signals are highly 
amplified and then fed into the second detector for demodulation. The 
resultant (relatively weak) audio signals are then amplified in the 


conventional manner by the audio amplifier, then reproduced as sound 
by the loudspeaker. 


in this unit you will study the principles of the superheterodyne 
receiver in detail, inasmuch as modern radio and television receivers 
still rely heavily on these principles. 


Assignment: 
1. Read the references listed below. 
2. Answer the questions listed below and turn in your work 
by ‘ 
3. Draw the block diagram for a five-tube AC-DC superheterodyne 
receiver using miniature-type tubes. 


References: 


A. Marcus, Radio Servicing, pp. 419-432. 
B. Radio Corporation of America, RCA Receiving Tube Manual, 
pp. 75-77. 
Questions: 
True-False 
Directions: The following statements are either true or false. if 
the statement is true, draw a circle around the letter "T". xf itis 


false, draw a circle around the letter "F". 


tT. °F 1. The carrier current is generated at a constant radio 
frequency. 


ya 2. Radio vacuum tubes, having no moving parts, are 
"electronically noiseless". 


tT 3. Most home receivers have three stages of RF amplification. 
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T F 4. A rough estimate of the selectivity of & receiver may be 
obtained from the number of tuned circuits appearing before 
the detector--the greeter the number, the more selective 
che receiver. 


t Ff 5. A preselector is a device for always tuning in a given 
station at peak efficiency. 
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T F 6. The tuned RF receiver generally has replaced the super- 
heterodyne receiver today. 


T #F 7. One of the distinct disadvantages of the tuned RF receivers 
is its lack of selectivity. 


T F 8. Modulation is a changing or varying of the frequency, 


amplitude, or phase of a signal and passing on the “change” 
to the new signal. 


T F 9. The local oscillator is important in that we can have, at 
all times, a constant IF regardless of the incoming signal. 


T F 10. In this country, the frequency separation between adjacent 
Stations generally is about ten kilocycles. 
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T F ill. Image frequency of a superheterodyne circuit refers only 
to the sound components of television receivers. 


T %*F 12. Preselectors are absolutely necessary as a functioning part 
of the IF stage. 


T F 13. A local oscillator is, in reality, a transmitter. 
T F 14. A capacitor called a padder is a fixed capacitor. 


T F 425. Most present-day superheterodyne receivers employ three or 
more stages of IF amplification. 


T *F 416. Misalignment of tuned circuits may be due to normal aging. 


T F 17. A good indicating instrument for realignment is the VIVM 
equipped with a high-frequency probe. 


T F 18. Manufacturers’ service data should be disregarded since the 


principles of radio and television apply to all makes, nct 
Just a particular brand. 
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Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 
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Ll. Frequency conversion is used in superheterodyne receivers to 
change the frequency of the rf signal to an 
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Because of the great sensitivity of the superheterodyne receiver 
a(n) = antenna is not required. 


The standard IF for AM broadcest and short-wave receivers is 
ke. 


When a pentagrid mixer tube is used for. frequency conversion, 
variations in plate current are due to the combination of the 
and frequencies. 


In the superheterodyne receiver, one of the mixing voltages is 
produced by the Signal. 


The lower the IF, the greater the percentage of 
between adjacent stations. 


A large number of - 


receivers do not use 
a preselector. 


IF transformers operate at frequencies. 


Multiple~Choice 


Directions: In the space at the left of each statement, write the 


letter of the item which will provide the correct answer to complete 
the statement. 


1. The frequency of the incoming signal is determined by the 
(A) IF transformer; (B) broadcasting station; (C) dummy 
antenna; (D) local oscillator. 


2. In superheterodyne receivers for use in the broadcast band, 
it is usual to employ oscillators that are tuned (A) 
higher than the signal frequency; (B) lower than the signal 


trequency; (C) the same as the signal frequency; (D) none 
of the above. 


3. The chief function of a preselector is to (A) reduce tube 
noise; (B) change stations automatically; (C) eliminate 
antenna systems; (D) eliminate signals from unwanted 
stations before they reach the converter stage. 


4. The small capacitor usually connected in parallel with the 
main tuning capacitor and used mainly to obtain proper 
tracking, especially at the high-frequency end of the band 
is called a (A) trimmer; (B) tracker; (C) triad; 

(D) tetrode. 


5. Most superheterodyne receivers. employ a (A) triode type of 
second detector; {B) hexode type of second detector; 
(C) diode type of second detector; (D) pentode type of 
second detector. 


Pe Re eae 
Bb ate Tt 


“here 


ib HRS td. 


1 
ul 


sz 
ae 


Hi 


i 
i 


aati 


ry 
a 


og UR aA 


6. To minimize the undesirable effects caused by interaction 
between the oscillator and signal sections of the tube 
as the frequency increases, several pentagrid-converter 
tubes are designed so that (A) only one of the electrodes 
function alone as the oscillator anode; (B} two of the 
electrodes function alone as the oscillator anode; (Cc) 
three of the electrodes function alone as the oscillator 
anode; (D} none of the electrodes function alone as the 
oscillator anode. 
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7. An example of a tube as discussed in the previous guestion 
is a (A) 12AT5; (B) 6BE6; (C)} 6V3A (D} 6SH7. 


ie 8. Virtually all receivers having automatic volume control 

(ave) are (A) t-r-f; (B) superheterodyne; (C)} Williamson; 

(D) Miller. 

at 9. In realignment, the signal generator should be set at 
which of the following for best results? {A} weakest 

Signal possible; {(B) moderate signal; {(C) strongest 

signal possible; {(D) none of these. 


10. In servicing superheterodyne receivers, it is well to 
remember that (A) the chassis may be connected to beth 
power leads; (B) the chassis may be connected to the 
antenna; (C) the chassis may be connected to the speaker, 
(D) the chassis may be connected to one leai of the power 
source. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. Three important advantages gained in a receiver by the conversion 
of signal frequency to a fixed intermediate frequency are: 


(A) (C) 
(B) 


2. The action of a mixer hexode in converting a R-F signal to an IF 
depends on: 


(A) 
(B) 
(Cc) 
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Assignment Cove 
Sheet No. 13 | bctel 
POWER SUPPLIES 
All she various components and stages cf racdis sna televisicn 
receivers depend upor the power supply for ernerov. AS voi wilt 
in your Stucy. receivers cannot use AC or DC as it iS proauces. 
in certain instances. The power supply furnishes the uvne enersy 
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needed. 


*n this unit you will have the op; ortunity + 


t) 


istics and design features of power supplies. 


Assignment: 


L. Read the refere .: listed below. 

2. Answer the quesi .ons listed below and turn im your wors 
by - 

3. Check with your coordinator relative to 6 cliosed-noscx 
exercise. He will give you 4n &ssignrment which vou snow 
be able to complete without referring to any xococxs cr 
If you fail the first time, Study the 2ppropriate cnrapter 
of the text and ask your coordinator to let voa trv scsan 

Reference: 
A. Marcus, Radio Servicing. pp. 372-407. 


Questions: 
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True—-Fslse 
Directions: The following statements Sre e1lther true or tise. 
the statement is true, draw 2 circle Sround the lerrer "FT". If 1t is 
false, draw a circle around the letter "F". 
T F 1. Pilot lamps will operate on AC or DC current. 
T F 2. The electrodynamic speaker requires AC for cest cuere < a 
T F 3. An AC vower transformer ususlly is 4 combinaticn oF step-up 2 
and step-down transformers. i 
b Z seta tes 7 4 
Tr £ 4. It is not necessary to filter the output oF the rectifier. j 
2 
T F 5. The filter choke coil may be pisced in either the positive ae 
or negative leg of the power suppli. 5 
r 
tT -f 6. Most home receivers employ 8&8 reslSticr-capacictcr ..:tsr : 
s 
T F 7. Half-wave rectifiers are generally used because 1t is w#Sler on 
to filter their output. ce 
‘a 
« =: . 4 bd -%& 
a 8. A choke-input filter wiil produce better resuisticn c= 3 ‘z 


capacitor-input type. 
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Directions: Fill in the blankis) in each statement with the word(s) 
required tc compiete the sentence correctly. 


L. 


F 9. A voltage divider is used to obhaAin lowex voltages which 


F ll. In most receivers operating frum house current or storage 


F 12. The voltage output of the ordinary power supply is quite 


F 13. Most AC-DC receivers emplcy a series cf tubes, the sum of 


F 14. Most receivers use miniature {pilet} lamps rated at 6 to 8 


F 15. The greater the potential difference between the cathode 


F 16. Tubes employed in portable receivers 2re of the filament 
F 17. The tuning capacitor in the secondary circuit is called a 


F 18. One of the chief difficnities encountered in the vibrator 
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F 1G. Most receivers employ an electromagnetic-dynamic speaker. oft 
ary 


batteries, the cathode-resistor method fer obt@ining grid 
bias is used. 


constant. 


whose heater voltages add up to the line voltage, and, 
therefore, do not need 4 voltage regulator. 


volts and operated at about 4.25 volts to prelong life. 


and the heater of a tube, the greater is the possibility 
for hum. 


type and require AC. 
buffer capacitor. 


power supply is that of eliminating R-F intexference (hash) 
from the receiver. 


Completion 


Most portable receivers use small yolt batteries 
for _. and screen supply. 


Alternating current receivers usuelly employ 4 - 
transformer to cbtain the low potential needed for the tube 
filaments and heaters end a = transformer for 


the high plate and screen potentiais. 


Cerrent for the filament of the rectifier tube is provided by a 
third ; __ of the 


High-frequency disturbances, usually originating in Sparks in 
otner appliances on the line, may be minimized by inserting 

ise in the circuit of the 
power transformer. 
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5. Most filter capacitors have values of to mfds 
and working voltages of about _ to volts. 


&. Filter choke coils vsed in most AC receivers have inductances 
ranging from about to henries. 


7. The operation of the voltage-multiplier circuit depends upon 
alternating charging two or more capacitors to a value close to 
the peak se —“‘“ ‘NCCC and then permitting them 
to discharge in ; 


8. Glow tubes, operating in voltage requlating circuits, have limited 
use because they can operate only on a fixed __ and 
a limited : 


9. A higher output can be obt3ined when the AC-DC power supply is 
used on ° 


Multiple Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


1. Plate and screen voltages must be (A) AC; {B) DC; 
(C)} AC or DC; (D) mixed AC.DC. 


2. Grid~bias voltage must be (A; AC; (B) DC: {(c) AC or DC; 
(D} mixed AC, DC. 


3. Most portable receivers do not use one of the following 
battery voltages for heating the filaments: (A) 1s; 
(B) 37 (C) 7%: (D) 9. 


4. Power transformers usec in present-day AC receivers have 
a secondary winding which supplies the heaters with 
(A) 1.5 V.; (B) 3.1 V.; (C) 6.3 V.; (D) 12.6 V. 


5. The rectifier-firlament winding of modern AC power trans- 
formers is usually designed to furnish {A} 5 volts at 2 to 
3 amps; (B) 5 volts at 4 to 6 amps; (C) 19 volts at 2 to 
3 amps; (D) 10 volts at 4 to 6 amps. 


6. Power transformers are usually enclosed in shields of 
(A) aluminum; (B) copper; (C) alnico; {D) iron. 


7. Capacitors used in power-supply filter circuits are called 
(A) brute-strength capacitors; (B) variable capacixors; 
(Cc) filter capacitors; (D) choking capacitors. 


8. The inductors used in power-supply filter circuits are 
cailed (A) transformers; (B) artichokes: (C) gfilter choke 
coils: {D) inducers. 


9. The AC-DC power supply 1s quite common because 3t eliminates 
the need for a {A) sectifier tube: {B) paired capacitors: 
() power transformer; (DB? matched resistors. 
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spark plate is a {A) canacitor; (5) resistor: te 
C} tyrensformer; {DB} tube. rs 
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2. The electric energy for the power supply originally comes from 
one or more of the following three sources: 


sig habe signi 


(C) 


3. The power-supply filter called the resistor-capacitor is not 
used in high-powered sets for the following reasons: 


(A) 
(B) 


(Cc) 


4. Four advantages of the p-m dynamic speaker over the electromagnetic 
type are: 


(A) 
(B) 
(C) 
(D) 


5. Often it is desirable to operate a radio receiver from storage 
batteries whose voltages may be: 


WA) ore ee AB ete ees, MIO nt (D) 


82 “: 
6. Higher voltages than those listed in the previous question are E 
often needed to activate plates and screens. This higher a 
potential is obtained from: F 
(A) (C) 2 
ee es i 
7. Some advantages of the dynamotor power supply over the vibrator 4 


power supply are: 
ese (Cc) 
(B) (D) 
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Problems 
Directions: Solve the problems below using the information given. 


1. Assume the following tube lineup in an AC-DC receiver: 68A7, 
6SK7, 6807, 2546, 2526. The line voltage is 117 volts. Find: 


ie 
a. the value of the filament-dropping resistor. 8 
b. the power dissipated in this resistor a 
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tubes should have their heaters shunted? 
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Assume the following tube line 
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SERVICING POWER SUPPLIES 


As is true for all other portions of the receiver, faults in the 


power supply may be due to open circuits, short circuits, accidental 
grounding, and the like. 


4 
: l 


The alert technician will be alert for these defects, as well as 
many others when the trouble is known to be in the power supply. 


In this unit you will have the opportunity to learn servicing 
techniques for defective power supplies. 


Assignment: 
1. Read the references 1isted below. 


2. Answer the questions listed below and turn in your work 
by 


References: 


A. Marcus, Radio Servicing, pp. 407-418. 


Questions: 


True-False 
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Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, GQraw a circle around the letter "F". 


ee 
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T F 1. A faulty power supply may result in a dead or weak receiver. 


i alee % 2. Run-de m batteries tend to produce a noisy output. 


Electrolytic capacitors are quite critical as to their 
working voltages and polarity. 
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eT EE PE a A or 
e 


T F 4, Semiconductor rectifiers must be replaced quite frequently. 


T F 5. The first a-f stage of the receiver is particularly 
sensitive to strong magnetic influences. 


ae 2 6. The filter-choke coil is another major source of trouble. 
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T F 7. ‘It is good practice to place all the power supply components 
as far as possible from the receiver proper. 


T F 8. Lf an electrodynamic speaker is receiving excitation, a 
screw driver blade will be attracted to its center pole 
piece, whether the set is on or off. 


Wl iain, Rk in: 
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F 9. Generally speaking, AC-DC receivers run hotter than power- 


transformer receivers. 


F 10. Rectifier tube failure is greater in AC-DC receivers. 


F 11. Reversing the live plug with an AC-DC receiver operating on 


AC seldom, if ever, results in better reception. 


F 12. It is not generally advisable to try to repair a defective 


Vibrator. 


F 13. If a receiver is dead andthe tubes do not light, the first 


thing to check is the voltages at the plate and screen grid. 


F 14. A voltage-doubler system will operate on DC power source. 


F 15. The “dry" type of filter capacitor is commonly used in power 


supplies. 


Completion 


Directions: Fill in the blank(s) in each statement with the word{s) 
required to complete the sentence correctly. 


be 


The chief source of trouble in a power supply operated from AC are 


the p 

A ruined rectifier tube is generally associated with a short- 
circuited ‘ 

In an AC-DC receiver an (a) circuit in the 


heater circuit will extinguish all the tubes. 


Electrolytic capacitors tend to when not 
in use. 


A ruined rectifier tube is often associated with a short- 
circuited : 


The most common sources of trouble in a power supply are the 


If the bypass capacitor across the grid -1as resistor is short- 
circuited, will set in and the volume of the 
receiver will decrease. 
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Multiple-Choice 
Directions: In the space at the left of each statement, write the 


letter of the item which will provide the correct answer to complete 
the statement. 


1. in a battery-operated power supply, if the B battery is 
connected in reverse, the set {A) remains operative, same 
strength; {B) remains operative, weaker; (C) gradually 
becomes inoperative: (D) immediately goes dead. 

2. if the A battery in a battery-operated power supply is 
connected in reverse, the set (A} remains operative, same 
strength; (B) may become weaker or inoperative; (c) 
gradually becomes inoperative; (D) immediatelv goes dead. 

3. Next to filter capacitors, most of the trouble in power 
supplies arise in the (A) transformer; (B) resistors; 

(C) rectifier; (D) choke coil. 

4. If the shield around the power transformer is poorly 
grounded, the following will result: (A) intermittent 
howl: (B) short circuit; (C) hum; (D) sparking. 

5. If the laminations of the power transformer are not tightly 
clamped, the following will result; (A) a tunable hum; 

(B) a sparking; (C) mechanical hum; (D) intermittent howl. 


6. An automobile radio may draw (A) 2 amps; (B) 3 or more 
amps; (C) 4 amps; (D) 5 or more amps. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. A transformer that has burned out has the following characteristics: 
ee (C) 
OY, es (D) 


2. Seven factors which can cause no B+ output from the power supply 
in ar. AC power supply are: 


(A) 
(B) 
(c) 
(D) 
(E) 
(F) 
(G) 
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3. Six factors which may cause the B+ from the power supply to be too 
low are: 


(A) 
(B) 


(c) 
(D) 
(E) 


(F) 


4. Five causes of a B+ output from the power supply that is too high 
are: 


(A) 
(B) 


(c) 
(D) 


(E) 
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Assignment 


Covering 
Sheet No. 15 


Units 71-82 
SERVICE INSTRUMENTS 


The increasing complexity of home receivers has taken the repair 
of such out of the hands of the “handyman" and placed it squarely in 
the hands of the fully qualified technician. 


The fully qualified technician understands and uses the best test 


equipment available to diagnose, and therefore repair a defective 
receiver. 


In this section you will have an opportunity to learn about the 
basic kinds of test equipment and their uses. 


Assignment: 


1. Read the reference listed below. 


2. Answer the questions listed below and turn in your work 
by 


Reference: 


A. Marcus, Radio Servicing, pp. 487-547. 
Questions: 


True-False 
Directions: The following statements are either true or false. I? 


the statement is true, draw a circle around the letter "“T". If it is 
false, draw a circle around the letter “F". 


T F 1. The most commonly used servicing instrument is the meter. 


T F 2. The most common type of meter movement is the d’Arsonval 
or moving-coil type. 


T F 3. The moving-vane type meter movement is as Sensitive as the 
d‘'Arsonval type. 


T F 4. The d‘Arsonval movement-type meter can be used to measure 
AC. 


T F 5. The range of some meters is increased by placing a shunt 
in series with the moving coil. 


oe 6. The minus terminal of the voltmeter should be connected to 
the positive side of the circuit. 


T F 7. The multimeter will measure DC voltage only. 


T F 8. The AC - VIVM is essentially a device for rectifying the 
alternating voltage and increasing the resulting DC pulses. 
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6. Most AC VIVM are of the type. with their scales 
usually calibrated in values. 


7. Where direct. voltages are to be measured across a high impsdsnce 
circuit. it is customary to build into the probe = 
zsolating resistor. 


@. The measurement of resistance 15 based upon 
flowing through the resistor under test #nd the 
across the resistor prceduced by that currext. 


9. One of the most accurate devices for measurizg 
is the Wheatstone 
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10. A multimeter is several meters ccmbined 1n one using 4 common 
aS an 


device. 


tl. The test 185 used to checx Gdicdes ard recti- 
fier tubes. 


12. Heater-to-cathode electrcde leakage is 3 major source of 
in & receiver. 


13. To test for gas in 2 vacuum tube. place 2 resistor between the 
and cathode. The 
should ke observed whzie the 


is shorted. 


14. In the cathcde-ray tube. a stream of electrons is enitted by 2 


£5. If an alternating voltage is applied to the plates of an oScililo- 
scope. the electron beam w211 form a 


Muitipie-Choice 


Directions: In the space at the left of each statement. write the 
letter of the item which will provide the correct answer to complete 
the statement. 


1. Ii a current is sent through a dad Arsonvai meter. an the 
opposite direction. the pointer wiil (A) do nothing: {B) 
indicate a normal reading; (C} burn up: W) move backward. 


2. The electrodynamometer-type indicating meter will measure 
{A) AC only: (B} DC only: iC) AC-DC; {D) none of the 
ahove. 


3. A meter with hot-wire movement 1s frequently used to 
measure (A) r-£ output of radio transmitters: iB} AC 
only: {C) DC only: (D) none of the above. 
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4. An ammeter must be connected in iA} series: (5) parallel; fe 
{C) series-paraliel; (B} none of the above. ge 

5S. The meter used to measure the diiference of potential By 
between two points 1s called a (A) veltrmetez: (Bi ammeter; i 

{C) chmmeter; (0) wattmeter. Lo 

fee 

6. A multipiier is a (Aj voltage dcubler; (5) power trans- ‘2 
former; (C) large resistor: (BD) large capacitor. 24 

7. Output meters are used to measure iA} antenna currents; fe 


(B) power supply output: (C) loudspeaker-power oucput; 
(D) power-transformer output. 


8. A phrase that means the same as freguency deviations 15 
(A) sweeps per second; (B) heat frequency; (C) zero 


frequency: (D) metered frequency. £ 

Mary 

Xie 

9. With no volitage applied to any of the plates of an ae 
oscilloscope. the electron beam produces a (A) sine wave; se 


(B) spot of light inthe exact center of the screen; 
(C) saw tooth; (D} vertical line. 
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10. If direct voltage 1s applied to the top vertical defliect- 
ing plate which is positive of an oscilloscope, the electron 
beam will move (A) up; (B) down; {C) right; (D) left. i 
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Directions: List the items called for in each of the following. 
Select your answers carefully. 


a5 


1. The indicating meter may be calibrated to indicate: 


(A) (B) ic) 


2. Generally, a meter consists of a: 
(A) a (Cc) 


(B) (D} 


3. Meters may indicate from one of three directions. They are: 


{A) (B) CE) 
4. The VfVM has several advantages over other voltmeters. They are: 
(A) — — ie 
= 
Ce ee 
(c) _ hs 
(D) 
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6. Conmercial tube checkers are of two types. They are: 
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&. Fhe two parts cf a cathode-ray oscilloscope power supply are: 


of 
rite 


wen i” 


a 


an, 
ti 

~—— 
BR 


wm. 


Re 
Fen 


Zz 


z 
4 


Problems 


Directions: Read each of the following probiems carefully. Do the 
specific operations which each question requires for proper solution. 
You may wish to refer to the readina assignment before proceeding with 
the proslems. 


Ll. Diagram: Make a clear, accurate schematic diagram of a Wheatstone 
Bridge. Zabel all the parts. 
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2. Make a clear, accurate schematic diagram of an R-F oscillator and 
output circuit. Label all the parts. 
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Assignment Covering 
Sheet No. 16 Units 83-90 


GENERAL SERVICING PROCEDURES 


The chief purpose of radio servicing is to locate and remedy 
agefects ina faulty receiver. 


As in ail fields of endeavor, a book cannot be a substitute for 
experience. Although there are many Servicing techniques in use 


today, the basic principles which underlie all these techniques are 
the same. 


In this unit you will have the opportunity to learn these basic 
techniques. As your experience becomes broader, Several short cuts 
will present themselves. 


Assignment: 


1. Read the referen_es listed below. 

2. Answer the questions listed and turn in your work 
by . 

3. Check with your coordinator relative to a closed-book 
exercise. He will give you an assignment which you should 
be able to complete without referring to any books or notes. 
If you fail the first time, study the appropriate chapter of 
the text and ask your coordinator to let you try again. 


References: 
A. Marcus, Radio Servicing. pp. 548-601. 
Questions: 
True-False 
Directions: The following statements are eithex true or false. If 
the statement is true, draw a circle around the letter "T". If it is 


false, draw a circle around the letter "F", 


tT F 1. Successful servicing must be conducted in accordance with 
a systematic plan. 


Tf F 2. One of the first steps in servicing a receiver 1s to clean 


it of dust, dirt, drops of solder, etc. 


T F 3. During the preliminary examination. nuts and screws that 


control trimmers and padders shovidc be tightened. 


Tf F 4, Static servicing procedure assumes that defects in radio 


receivers are cause, or are accompenied by, @ change in the 
Operating voltages on the various tube elements or in the 
resistances of the various components and circuits. 
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T F 5. The best way to measure tube-pin voltage is to remove the |: 
tube and insert it in a tube checker. 


T F 6. Once the danger of a short circuit has been eliminated and 
the power of a receiver is turned on, the line voltage or * 
battery voltage should be checked. : 


T F 7. A capacitor to be checked must be removed from the receiver. 


Uy aehine iat 


T F 8. In signal injection you should use as low an output from the 
Signal generator as will give positive results. 


i Plies 


T #F 9. If the receiver is defective, some component must be 5 
defective. ‘i 

T F 10. Voltage of the AVC circuit must be measured with a VIVM. 2 
T F 11. The voltage at the control grid is always positive, EF 
T F 12. Realignment should be a last resort when it has been proved \3 
there are no other defects. rE 

3 

T F 13. If a receiver fails to operate, the tubes should be tested, a 
2 

T F 14. In 2 Superheterodyne receiver, a non-operating oscillator i 
"7L1.1 stop the receiver from functioning. eB 

T F 15. 2 major Source of tronupdle is the misalignment of tuned a 
zircuits. d 

* + * * * . 2 

T F 16. WNolset heard in the loudsperker always originate within the 3 
receiver. . | 

= 

‘a 

T F 17. Hum heé@rd in the =r2sKkex is usually due to poor ground 4 
cor.aections. a 

3 

T F 18. The chief ca-- ~~ 3: 2tc. tren is 2 defect thet prevents an 3 
amplifier troe 2 om ope -atine on the .zinear portion of its a 
charact2::18*1- wary ‘a 

T F 19, The transis-o= must be xsemoved “hen mésing :2sistence g 
measuremencs in the “vansistoxr  .eceiver. 2 

T F 20. Strey capecitance “hich way >< necligzc_= 6% AM Ixequencies = 
may become quite larce 3t sin IE Sduencies = 
cc.igletion z 

Directions: Fill in the blankis}) in eaca st@*temer* with che word(s) 3 
required tc complete tr=s sentence correctly. zs 
1. While cleaning the receiver, it should be examined for = 
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14. 


The chief weakness of the static-Servicing procedure is that many 
defects are possible in a radio receiver which will not show up on 
a or test. 


Tube~pin voltage tests are usually made with the 
control of the turned to maximum and the 


controls of the receiver so adjusted that no 
Signal is tuned in. 


Dynamic testing consists of two general categories: signal 
and signal — 
Low B+ voltages may be due to a weak - 


semi conductor which should be replaced. 


In its simplest form, the output indicator (for dynamic testing) 
may be the of the receiver. 


For the signal injection procedure, the “cold“ lead of the signal 
generator is connected to the of the receiver. 


If the tubes and the power supply of a superheterodyne receiver 
have been cleared of any defects and no note is heard when the 
Signal is injected, a defect in the 

or is indicated. 


The signal-tracing procedure 1S similar to the signal-injection 
method, except that it is 


A major cause of weak signals 1s of the 


Distrubances in the loudspeaker may enter the receiver through the 
or through the 


rt 


The chief cause of oscillations is 
by feedback from the to the 
of a Single stage or from stage to stage. 


produced 
circuits 


The heart of a “high-fidelity” system is the 


The voltage measured across a short-circuited plate bypass 
capacitor would be volts. 


The voltmeter most often used in service work 21S a vacuum-tube 
vo.ctcmeter or s voltmeter. 
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? Multiple-Choice 
Directions: In the space at the left 2f zach statement, write the ie 
ae letter of the item which will provide the correct answer to complete [= 
ee the statement. 
3 1. &tter all visible defects of a receiver have been repaired, 
te tne next step is to (A) return the set to the owner; 
> (2 test the tubes; (C) test power supply; (D) test 


a acplifier. 


‘ 4. Tuse-pin viitages may normeliy vary from chart values 
(A = 10%: B) + 20%; (C) — 20%; (D) + 40%. 


bee ANGE, Al MR th cg igi SHO rae Hl 


a; 2 -n mist rsceivers, the resistors have a tolerance of 
Ry + 10% 'B) + 20%; «C) + 30%; (D) + 40%. 


4. With one oover on an AC receiver, should the power-output 

2 “click” heard, this would indicate 

of the fokhowing are operating: 

age; ‘B) antenna system; (C) power supply; 


thar 2.1 -#cepce one 
(A) audio-outprs = 


ES 3 
— (D} loutsosaks:. a 
aS 5. The convertes tise of tne three-way portable receiver is 2 
ies best checv2d by 4! Fes_in> it for warmth; (B) a tube % 
= Checker; {C; visuti “Asteation to see if its filament 

Se lights; (D) suestitocior. 


eet 


6. The chief cause of veak u2tput in transistor receivers is 
(A) @ weak bettery; ‘&) che i-f section; (C) the r-f 
section; (D) in the auéi> section. 


7. The i-~f freyuency of Fil receivers is (A) 1.7 megacycles; 
(B) 7.1 megacyrles; (C) 19.7 mezacycles; (D) 17.5 megacycles. 


Pa 


Listing 


Directions: ise th. *tens called for in each of the following. 
Select your answers céceti2v. 


l. Systematic servicio 91.2 redure may be 3ivized into two general 
classificaticns. ley ase. 
ar 
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2. Defects which will sot show eo on 3 voltage or resistance test are: 


a (2) ; (B) 


—————— 


ae 


| 
i 


; 
4 Bead besidialhy 


we Se 3. A defective receiver presents one of two symptoms; these are: 
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4. If the output of a receiver is defective, it may exhibit a number 
of symptoms, which fall into the following general categories: 


(Ay (c) 
(B) (D) 


5. When using an ohmmeter there are certain precautions to be observed. 
These are: 


(A) 
(B) 
(c) 


(D) . 

6. Most multimeters have the following ranges: 
a nr: (3 
a (D) 

7. Common sources of defects in transistor radios are: 
(A) 

(B) 
(Cc) 


8. Three main pieses of test equipment which may be used in 
alignment procedures are: 


A a ee ee (Cc) 
(B) 


Piobiems 


Directions: Read the following problem carefully. Do tne specific 


operations which the question requires for proper solution. You may 


wish to refer to the reading @ssiznment before proceeding with the 
problems. 


1, Diagram a typical AVC circuit shoiing points to check for volcege 
readings. Label all paic: 
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REPLACEMENT, REPAIR, AND READJUSTMENT OF COMPONENTS 


Once the defect of a receiver has been isolated, it must be 


repaired, replaced, and possibly readjusted. 
The skills involved in this phase of radio and TV repair are as 


important as any learned up to this time. 


In this unit you will have the opportunity to learn the skills 
and techniques necessary for this phase of radio and TV repair. 


Assignment: 
1. Read the reference listed below. 
2. Answer the questions listed below and turn in your work 
by ; 


Using a signal generator and the speaker of the set, describe 
how you would align the i-f section of an AM AC-DC receiver. 


Reference: 


A. Marcus, Radio Servicing, pp. 602-619. 


Questions: 

True-False 
Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "TT". If it is 
false, draw a circle around the letter "F", “" 


T F 1. The ability to solder properly is a prerequisite to 
successful servicing. 


As the material to be soldered is heated, it tends to form 


T F 23 
a coat of oxide, which makes soldering difficult. 


A mica capacitor can be replaced with an electrolytic 
capacitor of the same ratings.. 


L - 4. Receivers that employ only one i-f stage generally use 
high-gain input and output transformers. 


Any change in the position of wiring may result in 


‘de FE = 

mi.salignment. 
. &# 6 Realignment should be carried out on a metal~-topped table. 
= = a All shields normally found in a receiver should be in 


piace before realignment takes place. 
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T F 8. Realignment tools should be made of high-carbon steel. 


T F 9. Alignment consists of making adjustments in each tuned 


circuit to compensate for the various small discrepancies 
that exist between them. 


T F 10. It is not necessary to allow a -eceiver to be aligned time 


to warm up. 


T F d1i. In most multiband receivers, one set of transformers, 


trimmers, and padders serveSall bands. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 


required to complete the sentence correctly. 


A soldered joint must be strong and should 
make perfect contact. 


The tip of the soldering iron should be kept clean and free from 


A replacement resistor should have the same 
and also be able to carry the same as the 
original. 


When replacing fixed capacitors, the new should have both the 
same and the same or higher 
as the old. 


When replacing potentiometers, one of the same * 
and of should be used. 


As a preliminary to realignment procedures, the dial should be 
checked to see that it is synchronized with the 

_ tt tC—“(‘(W €6OWhen theSe capacitors are fully meshed, the 
pointer should be on the frequency marking 
of the dial. 


The - section should 
be aligned first, since the proper operation of the other sections 
depends upon that stage for proper functioning. 


In some modern receivers — 
may be employed for tuning the i-f transformers instead of 
trimmers. 


If signals from a powerful station blanket out all other signals. 
a may be installed in the 
antenna circuit to cut out or reduce the interfering signai. 
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Multiple-Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provid’ the correct answer to complete 
the statement. 


i ca 


irked unsealed Sat 


1. A soldering iron suitable for most repair work would have a 
wattage of about {A) 50; {(B) 100; (c) 150; (D) 200. 


2. The purpose of a flux is to (A} hold the wires together; 
{(B) conduct heat; (C) prevent oxidation; (D) none of the 
above. 


3. When replacing a field coil loudspeaker. the ohmic 
resistance should be the same and also the {A) physical 
size; (B) power-handling ability; (Cc) frequency response; 
(D) none of these. 


4. After the i-f section has been aligned, the next adjustment 
should be on the (A) antenna system; ({(B) heater-cathode 
string; (C)} speaker system; (D) oscillator and r-f sections. 


5. At the high-frequency end of the band. the oscillator- 
tuning capacitor is {A} completely meshed; (B) meshed to 
the first segment; {C) open half way; (D) completely un- 
meshed. 


6. In most PM receivers, the tuned circuits are required to 
pass a band of frequencies that 1s about (A) 50 KC; 
(B) 100 KC: (c) 150 KC; (D) 200 Kc. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. In order to do a good job of soldering. the following three rules 
must be observed: 


(A) 
(B) 
(c) 


et 
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2. Fauits which may be symptoms of misalignment are: 
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We may align FM receivers by either of two methods with what 
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RADIO FREQUENCY AND INTERMEDIATE FREQUENCY 
INDUCTORS AND TRANSFORMERS 


Tuning coils and power transformers each fulfill extremely 
important functions in the proper functioning of the television 
receiver. 


One inductor may aid 1n the control of energy in one circuit, 
while another may furnish the low or high power needed for effective 
component operation. 


In this unit you will have the opportunity to learn the techniques 
~hvolved in repair and repiacement of inductors and transformers. 


Assignment: 


lt. Read the referenceslisted below. 
2. Answer the questions listed below. Turn in your work 
by 


References: 


A. Marcus, Radio Servicing, pp. 40-44, 99-104, 318-320. 

C. Harcus & Levy, Elements of Radio Servicing, pp. 152-167, 
187-200, 365. 

D. Mandl, Mandl's Television Servicing, p. 325. 


Questions: 
True-False 
Directions: The following statements are either true or false. If 


the statement is true, draw a circle around the letter "fT". If it is 
false, draw a circle around the letter "F". 


To 1. It is permissible to remove one turn of wire to effect a 
repair of a defective interstage r-f transformer. 


-™ 
T F 2. The placement of leads is not critical when replacing 
an r-£ transformer. 


 F& 3. The probable cause of a faulty oscillator coil is an open 
winding. 


rT Ff 4, It is always necessary to obtain an exact replacement when 
installing a new oscillator coil. 


T F 5. The single, most important specification to be met in 
replacing an i-f transformer 1s the proper intermediate 
frequency to which the transformer windings must resonate. 
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Interstage transformers couple Successive i-f amplifier 
stages together. 


I-f transformers for FM receivers differ from the AM type 
in that the FM has a large number of turns. 


Color coding of 1-f output transformer leads have not yet 
been standardized. 


Color coding cf input i-f transformer teads have been 
standardized. 


Laminated cores are frequently vsed in the construction of 
r-f£ inductors. 


Inductances cf a-f inductors are greater than inductances 
of r-f inductors. 


F 12. Windings of r-f inductors are sometimes arranged in sec- 


tions called “pies" to reduce distributed capacitance. 


F 13. Radio frequency coils are always shielded. 
F 14, A loop antenna 1s an a-f inductor. 


F 15. Permeability tuning is used in some recievers. 


Completion 


Directions: Fill in the blank{s) in each statement with the word(s) 
required to complete the sentence correctly. 


die 


High gain r-f transformers have turns on the primary 

winding and impedance. 

The inductance of ¢£-f choke co1ls usually is from to 
miljihenrys. 


The frequency band of 1-f transformers may be 
or 


Frequency modulation receivers use transformers tuned to 
_. megacycles. 


The symbol for an air-core inductor is 


The movable-iron slug symbol is 


A two-stage i-f stage may use a gain transformer. 


The oscillator output voitage should be relatively fee from 
frequencies. 


Fundamental and harmonic oscillations beat together to produce 
frequencies. 
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10. Incorrect operating potentials in an oscillator may cause 
oscillations. 
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11. Blocking is a tendency for an oscillator to operate 


12. The cutpuat voltage of 45n oscilistor should display 3 scoa 
curve on an oscilloscope. 


13. At frequencies above 15 K ecvcles Oz 
_—“‘“(‘(‘(‘( ‘SMU 6 OUrTrYansSsfOrMers ore used. 


14. The conditicn of maximum magnetization of 3 transfcrmer coil is 
called “ 

15. The impedance of @ primary winding snould be egual to tne 
impedance of the ‘. 

16. The impedance of the secondary winding sheuid be equal to tne 
impedance of the ‘ 

17. Oscillator transformers usec in superheterodyne réceivers 
may be tuned by 
Or 


18. Improper placement of r-f transformer leeds may cause 


19. If an r-f transformer is replaced in 5 receiver circuit, the 
receiver should be ° 


20. Coupling between the primary and secondary co1ls of an 1-f 
transformer may be increased by the addition of a 
coil. 


Multipie-Cnoice 


Directions: In the space at the left of each ststement, write the 
letter of the item which will provide the correct enswer to compiete 
the statement. 
1. Radio receivers use inductors which sre constructea of 
(A) ore coil; (B) two or more coils andependent of each 
other; (C}) two Gr more coils inductively ccupled to ech 
other; (D} A or B; (E) A or C. 


2. The intermediate-frequency transformer is so namea becsuse 
it is used with currerts whose frequencies lle between those 
frequencies hendled by the 6-f inductor end te z~-= inGactor. 
This implies that (A) the intermediete frequencies are low; 

ne 2uci 


(B) the untermediste frequencies are lower than the 
frequencies; (C} the intermediate frequencies are 1 
than the signal x¢requency; (D) the intermediete frecuen 

are lower than the a@-f and the r-f frequencies; {E} the 
intermediate frequencies ere really 8-f ang r-= fSrecuencies 
mixed . 
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Audio-frequency infscrors sererali.s have 1%) relscivels iow 
inductance compares <2 ticse cf ssaic Fressercr: ‘3: reis- 
tively Bigh Zrducts=ce somerset =S Sacse c= SSst= Sree sersF 
{(C) fluctuations ct intsctarcce weict 1s sometimes =: sheer ; 
and sometimes lower thar thcrs]e 22 96sSir-fSretmeccre 5: sam 
inductance as those tf reaic-fresceroe: (EH ort reiscicon 

to those of racdio fressenm. 


Inductance 
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styles. 
An AC receiver has & S2aster wirstims with 2.4 smcs Fliowirc. 
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mMininum (A) 1 amp tracefcrmer: =. 2 ame trsc2sicrmer: 
{C) 3 amp transformer: (5: £ ace cracnsicrmer. 
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Some common mechanical faults which occur in built-in antennas 


(A) __ 
(B) 
(c) 


are 
(BZ) 
(B) 
(Cc) 
Miniature types of tubes are empioyed in television receivers 


The three types of r-f coupling units are 
because they have 


108 
Ce 
Tx 
a. 


: - a Pars Pa ae a ae RN SRR ie a are at ae Me en ta ak aN aed eee at ee dae ance ea tae 
F eT Pied at had ea AD si . . it aM pes : td 3 
a mae acer : ' F to . Aee cha! 
a ies Liege ee ee eA ag Me : } oa ‘ ; ; h i i 
beter. f aoe i: a OE Wea es ‘. t-. 4 i fase : aie ‘ * . ; she ; 
ish hoecpdasb tats icudandibd bial Maas tL51 208 A Re Md Sade aviation Aba ‘ Laas jind tinned settee BS saad ashe se Gicecudtys tet analdayiidgns a tL ccins Leeds isbLA Md Ad) Uh adobe as abalsa ls wegecanible bd baal iteshuliedagd } fucibees toda 


o 


7 ied * 
oe ee a ee ee i ee 


Directions: The following statements are either true or false. If 
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THE VACUUM TUBE AS A RECTIFIER 
The diode is generally used as a rectifier to change AC to DC 
which the plates of the rest of the tubes need. 


In this unit you will have the opportunity to learn the Operating 
characterisitics of a diode vacuum tube functioning as a rectifier. 


Assignment: 
1. Read the references listed below. 
2. Answer the questions listed below and turn in yceur work 
by ‘ 


References: 


A. Marcus, Radio Servicing, pp. 168-182. 
B. Radio Corporation of America, RCA Receiving Tube Manual, 
Dds. 17-18. 


Questions: 


True-False 


the statement is true, draw a circle around the letter "tT". If it is 
false, draw a circle around the letter "F". 


T F 1. Most radio receivers require a plate supply of about 300 
volts and up to approximately 100 milliamperes of current. 


Ts 2. The maximum peak plate current is the maximum instantaneous 
current that can safely flow through the tube. 


TF 3. The voltage drop of a mercury-vapor rectifier tube will 
never exceed the ionization potential of the mercury vapor 
which is about 15 volts. 


T F 4. The mercury-vapor type, as well as the vacuum type, has 
a "built-in" degree of overload protection. 


T F 5. The characteristic curves of the high-vacuum rectifier 
tube (type 83) and its mercury-vapor counterpart are 
essentially the same. 


T F 6. The half-wave rectifier is generally used for low-current 
circuits. 
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rT e 7. One advantage of the full-wave rectifier over the half- 
wave is lack of core saturation of the transiormer. 


in EF 8. The bridge rectifier delivers about twice the voltage of a 
center-tapped full-wave rectifier. 
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9. Bridge-type rectifiers are frequently used in radio 
receivers. 


¢ 10. Loose connections within the tube can be detected by 
fluctuations of the meter of the tube checker. 


Completion 


Directions: Fill in the blank{s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. 


1G. 


Most public address syttems (and receivers with a large power 
output) require voltages of about volts and currents 
up to milliamperes. 

Rectifier tubes should be operated so that the 

voltage and peak current are not exceeded. 

The peak value of sine wave AC is equal to times ine 
rms value. 

Ina ne Li~wave rectifier tube, the 1s 

with respect to the cathode during one-half of the AC cycle; 

during the next half of the AC cycle, the is posi- 


tive with respect to the cathode. 


Tf the input voltage has a frequency of 60 cycles per Second, the 
frequency of the pulses of direct output voitage will be 
pulses per second. 


To obtain output voltages that are larger than the 117 volts of 
the AC supply, a step-up transformer 1s used the 
rectifier tube. 


When two diodes are used for full-wave rectification, their 


are hooked together and go to the 
side of the load resistor. 


If the input voltage of a full-wave rectifier has a frequency of 
60 cycles per second, the ripple frequency of the output voltsse 
would be pulses per second. 


One advantage of the full-wave rectifier over the hali-wave 


rectifier is that the full-wave carrie. the load 

, whereas the half-wave carries the 
load. 
If the safe peak inverse voltage of the rectifier tube is 
exceeded, the current may arc over from the =o 
the 
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Multiple-Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which wil’ provide the correct answer to complete 
the statement. 


1. When a rectifier tube plate is negative with respect to 
the cathode, it is (A) conducting; (B) not conducting; 
(C) overloaded; (D) probably arcing over. 


_.... 2. The voltage drop of a rectifier tube 1s the (A) actual 
line voltage less line resistance; (B) difference between 
line and plate voltage; (Cc) difference between line and 
cathode voltage; (D) difference in potential between the 
plate and cathode as the tube is conducting. 


3. In the vacuum-type rectifier, an increase in plate current 
causes a corresponding increase in (A) plate voltage: 
(B) maximum instantaneous current; (C) volitage drop; 
(D) minimum instantaneous current. 


4. The output of a half-wave rectifier is calied (A) pulsating 
direct voltage; (B) ripple-free direct voltage; (C) pure 
direct voltage; (D) Ac. 


5. The output of a full-wave rectifier is called (A) pulsating 
direct voltage; (B) ripple-free direct voltage; {c) pure 
direct voltage; (D) Ac. 


6. To obtain the same output that the half-wave transformer 


produces, the full-wave transformer must supply (A) twice 
the voltage that the half-wave produces; ({B) three times 
the voltage that the half-wave produces; (C) four times 
the voltage that the half-wave produces; (D) five times 
the voltage that the half-wave produces. 


7. A typical arrangement for converting AC to DC includes all 


but one of the following: {A) a rectifier tube; (B) a 
filter; (Cc) a capacitor in series with the load; (D) a 
voltage divider. 


8. The function of a filter is to {A) smooth out the ripple 


or the tube output; (E) convert DC to AC; (C) act as a 


voltage divider; (D) replace resistors needed in the r-f 
stage. 


9. When mercury-vapor rectifier tubes 3re connected in 
parallel. in order to be sure that each tube will carry 
an equal shére of the load, stabilizing resistors of the 
following size should +e connected to each plate lead: 
(A) 50-100 ohms; (Bs 500-1000 ohms; (Cc) 2000-4000 ohms; 
(D} 5000-6000 ohms. 
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10. When vacuum-tvpe tubes are connected in parallel, 
stabilizing resistors (A) must be used; (B) must not 


be used; (C) may or may not be used; (D) none of the 
above. 
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Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. The full-wave rectifier is often used in receivers and small 
public-address systems because: 


(AY (C) 


ae re ed 


rw 


(B) _ 

2. Defects in the rectifier tube may be spotted by: 
(A) (Cc) 
(B) 


eco sg sae yo dn ew al cok 


3. Defects in rectifier tubes may show up in the receiver in the 
following ways: 


(A) (D) 
(B) (E) 
(Cc) 
4. If the output is distorted, the following tube defects are likely: 
———— a (Cc) 
(By) (D) 
5. If the output is noisy, the following tube defects are likely: 
5 (D) 
CB) (E) 
(CY: es s  —— (f) 
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Directions: Read each of the following problems carefully. Do the 
specific operations which the question requires for proper solution. 


You may wish to refer to the reading assignment before proceeding with 
the problems. 
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1. Make a schematic diagram of a rectifier circuit using two diodes. 
Indicate the direction of electron flow during one-half a cycle by 
arrows. Label all the parts. 
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THE ELECTRON TUBE AS A DETECTOR 


a 


oe 


The carrier component of the alternating current f_owing in the 
rece. er must be separated from the sound component. Since only 
the sound component is wanted, it must be carried through to the 
reproducer, and the carrier component must he blocked and dissipated. 
This process is called demodulation or detection. 
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In this unit you will have the opportunity to learn the 
operating characteristics of various methods of detection, 


Assiqnment: 


1. Read the references listed below. 

2. Answer the questions listed below and turn in vour work 
by ; 

3. Check with your coordinator relative to a closed book 
exercise. He will give you an assignment which you Should 
be able to complete without referring to any books or notes, 
If you fail the first time, study the appropriate chapter of 
the text and ask your coordinator to let you try again. 
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References: 


A. Marcus, Radio Servicing, pp. 183-210. 


Questions: 
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Directions: The following statements are either true or false. If 
. the statement is true, draw a circle around the letter "T". If it is 
- false, draw a circle around the letter "F". 


T F 1. A radio wave takes the wave form and frequency of the AC 
= producing it. 


= T F 2. Rectification is the first step in detection. 
4 T F 3. There is an increasing tendency to use the crystal diode 
; 4 as a detector in AM, FM, and TV receivers. 


a. T F 4. The capecitor in parallel with the load resistor ina 
= diode detector circuit must be large enough to by-pass the 
= r~-f component, but not large enough to allow the a-f 
E 4 component to flow through it. 


F T 5. The diode detector is seldom used today. 


sabiatthid 


: 7 5 
: Tt #F 6. In the triode we have @ sensitive detector capahle of 
operating on weak -ignals. 


T F 7. Detection may take place in the grid circuit of a triode. 

Tt F 8. The major problem of a regenerative detector is to control 
regeneration, that 1s, to bring the detector up to, but not 
beyond oscillation. 

Tt F 9. It is not possible to use a pentode as a detector. 

Compietion 


Directions: Fill in the blank{s) in each statement with the word(s) 
required to complete the sentence correctly. { 


1. Carrier currents in the ordinary broadcast band have frequencies 
of KC to KC. 


2. «she r-f carrier current and the - 
sound current are mixed to produce the r-f 
carrier current. 


mag! fs beng 


3. In most commercial receivers, the = 
method for obtaining grid bias is used. 


4. The diode detector requires only power. 
5. The grid-circuit detector tends to all signals 
except ones. 


Multiple-Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


1. As the radio wave strikes the antenna of the receiver, the 
following type current is set up in the antenna: (A) AC; 
(B) DC; (C) pulsating DC; (D) FM Dc. 


2. The fixed-negative voltage on the grid of a triode is 
called (A} grid negative; (B) grid bias; (C) grid screen; 
(D) grid damping. 
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3. The diode detector (A) amplifies the signals; (B) does not 
amplify the signal; (C) modulates the signal; (D) none of 
these. 


win 


4. Plate voltages in the detector stage should Xe about 
(A) 25 volts: (B) 59 volts: (Cc) 75 volts: (D) 100 volts. 
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Ea Directions: List the items called for in each of the following. FS 
‘oe Select your answers carefully. \S 
= 4 
i Ll. The crystal detector has several advantages over other detectors. i: 
= They are: ‘3 
=. (A) ” (c) 'g 
2 @ 
aa (B) ig 
= saat ' 
get 2. Two types of plate-circuit detectors are the: ‘Zz 
rs (B) 3 
3. Most of the defects encountered in the detector circuits fall : 
into three categories: 
(AY (Cc) 
(B) 
4, Current leak  .estween two points which are otherwise insulated 
can be caused by: 
Gy ——.— + (By) ——. ke, « (E) 
Problems 
Directions: 


Read each of the following problems carefully. Do the 
specific operations which each question requires for proper solution. 


You may wish to refer to the reading assignment before proceeding with 
the problems. 


1. Make a schematic diagram of a circuit of the diode-detector. 


Label all the parts. 
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the parts. 


Make a schematic diagram of a circuit of a tric 
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Multiple-Choice 


Directions: In the space at the left of each statement, write the 
Letter of the item which will provide the correct answer to complete 


“oe 


statement. 


Ll. Generally, amplifier tubes in radio receivers operate with 
@ plate voltage of (A) 100; (B) 150; (c) 200; (D) 250. 


2. To prevent degeneration and subsequent loss of amplifica- 


tion, the cathode-resistor is generally by-passed by a 


(A) capacitor; (B) resistor; (C) potentiometer; (D) variable 
capacitor. 


3. The phase difference between the signal input and output 
voltages is with a resistive load (A) 90 degrees; (B) 189 
degrees; (C) 270 degrees; (D) 360 degrees. 


4. Radio-frequency amplifiers in radio receivers are almost 
always of the following type: (A) A; (B) Aj; (Cc) Aoi 
(D) AB. 


5. We have maximum power output when the plate resistance is 
(A) matched; (B) zerc; (C) equal to load resistance; 
(D) made up of one per cent components. 


Listing 


Directions: List the items called for in each of the following. 


Select your answers carefully. 


T 


—o 
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ae 


The grid bias of an amplifier tube may be obtained by: 

(A) 

(B) 

(Cc) 

Three general types of distortion found in amplifiers are: 

(Z) 

(B) 

(Cc) 

Amplifiers, according to function, are of two types. They are: 


(A) (B) 
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Assignment Covering 
Sheet No. 22 Units 110-115 


THE ELECTRON TUBE AS AN OSCILLATOR 


The production of very high-frequency currents by mechanical 
devices is next to impossible. These very high frequencies can be 
produced, with help from certain other devices, with electron tubes. 


In this unit you will have the opportunity to learn how the 
vacuum tube serves this function. 


Assignment: 
1. Read the reference listed below. 


2. Answer the questions listed below and turn in your work 
by 


Reference: 


A. Marcus, Radio Servicing, pp. 292-321. 
Questions: 
True-False 
Directions: The following statements are either true or false. If 


the statement is true, draw a circle around the letter “T". Tf it is 
false, draw a circle around the letter "F". 


T F 1. Ina simple L-C (L = coil; C = capacitor) oscillating 
circuit, the resistance in the circuit would soon stop 
the oscillations. 


T F 2. In an oscillating circuit, the feedback of energy must 
take place during the entire cycle. 


ed 3. Oscillators are generally operated as Class B or C amplifiers. 
T F 4. A Hartley oscillator used two inductively coupled coils. 


T F 5. Crystal oscillators are now considered obsolete and seldom, 
if ever, used. 


T F 6. BL-C oscillators are equally effective as r-f and a-f 
oscillators. 


T F 7. The R-C oscillator works on exactly the same principle as 
that of the L-C oscillator. 


T F 8. Unwanted frequencies in the output of the oscillator are 
produced by harmonics. 


T F 9. In general, harmonic output is reduced by operating the 
oscillator with the least feedback which will maintain 
oscillations. 
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Completion 


Directions: Fill in the blank(s) in each statement with the wort‘s. 
required to complete the sentence correctly. 


1. If an L-C oscillatory (tank) circuit were conrected to the inst 
of an electron tube, the amplified energy we: id appear in the 


2. Increasing the grid voltage beyond the saturation point wiit 
produce little, if ény, increase in 


3. Ina tank circuit, B battery in series-feed a 


must be connected the battery so that Lge 
components of the plate current may pess around 3nd mot thro-sn the 
battery. 


4. Ina shunt (parallel-feed) circuit, the 
is connected in parallel with the remainder of the plste circ 


5. A regenerative oscillator is also called 3 ~ 
oscillator. 


6. In the Colpitts oscillator, instead of using | tapped tSnk coi: 


te a ef 


the __ 18 tapped. 
7. The beat-frequency oscillator consists of Eee 
oscillators whose outputs are to produce best~Trrecuerm 


currents. 


8. The - 
to reduce the generation of harmonics. 


oscilistecr is tesircnmes 


9. The Sweep-circuit oscillator 1s sometimes called a - 
oscillator. 


10. Any relaxation oscillator 1s one 1n which the frequency 15 


controlled by the charge or discharge of an Sf 
through a 


a 


li. Instantaneous changes in frequency of an oscillator are known 35 


12. Sometimes a tube that will work satisfactorily 35 4n 


will fail as an 


13. oscillators produce ontputs of exceptions. hs 


high stability. 
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Multipile-Choice 


Directions: In the space at the left of each statement, write the 


letter of the item which will provide the correct answer to complete 
the statement. 


diye tai 


« Seieb haifa aan 


1. The input voltage of @ Class C amplifier tube, which is 
applied to the grid of the tube. is developed by the 


(A) plate to cathode; (B} L-c tank: (C) grid bias; (D) grid 
capacitor. 


~ * 
série tds 


Sle 1 te 


Oscillations in a tank circuit are prevented from “building 
up" by (A) the characteristic curve of the tube; (B) grid 
capacitor; (C) grid resistor; (D) plate-to-cathode short. 


f 


3 
3 
| 


3. Ina shunt (parallel-feed) t2nk circuit, the AC is kept 


out of the B battery by a (A) capacitor; (B) resistor; 
(C) RFC; (D) dicde. 


4. In a Meissner oscillator, the tank circuit is {A) in the 
grid circuit; (B) in the plate circuit; (C) done away with; 


(D) a separate circuit inductively coupled to the grid and 
plate circuits. 


5. The main advantage an R-C oscillator enjoys over an L-C 
oscillator is that it (A) is cheaper; (B) is lighter; 
(C) has wider frequency range; (D) has fewer comnonents. 


6. The most serious defect of a muitivibrator oscillator 
is that it has an output which (tA) is rich in harmonics; 


(B) has a narrow-frequency range; (C) has a low amplifica- 
tion factor; (D) is degenerative. 


7. In the L-C oscillator, the Q of the tank circuit must be 
(A) high; (B) low; (C) non-existent; (D) none of these. 


8. If good frequency stability is desired, the oscillator 
should be called on to furnish (A) a large out put; (B) 
very little output; (C) no output; (D) maximum output. 


Listing 


Directions: List the items ca_led for in each of the following. 
Select your answers carefully. 


1. Oscillators may be classified according to the type of oscillating 


circuit they employ. These are: 
(A) (B) 


2. In an L-C oscillator, the B battery can be connected two ways. 
They are: 


(A) (B) 
3. R-C cscillators are usually used in: 


(A) (Sr 
(B) 
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: = 4. Two methods for coupling the load to an L-C oscillator are: 
{ == 
ff PO (B) 
ie 5. Drift (gradual change of frequency of an oscillator) is generally 
ee caused by: 
a (A) ee ee 
2) a 
| 
| 6. Oscillator defect.s generally fall into one of the following groups: 
i 
{ 
| (A) eee es 
OY a 
(c) ss 
7. Unstable output of an oscillator may be caused by: 
= (a) 
§ (B) 
a (c) 
-@ S 
: ' 8. The frequency of an oscillator may vary three ways. They are: 
fi 1 (A) (c) ; 
a Pe, t : 
-. (B) : 
3 Problems : 
| Directions: Read each of the following problems ca:efully. Do the : 
ee: specific operations which each question requires for proper solution. 2 
| You may wish to refer to the reading assignment before proceeding with f 
a i the problems. 4 
i | i 
| 1. Make a schematic diagram of an L-C oscillator circuit showing the 4 
- B battery in series-feed. Label all the parts. : 
: 4 
4 
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2. Make a schematic diagram of an L-C oscillator circuit showing the 
B battery connected by the shunt of parallel-feed method. Label 
all the parts. 
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T F 3. The AVC voltage is AC. 


T F 5. The AVC system tends to level off the output from the 
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Covering 
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CONTROL CIRCUITS 


The station received, volume of signal. and quality of tone may 
Suit the owner of one receiver, while the same results would never be 
acceptable to the cwner of another receiver. Most modern receivers, 
therefore, come equipped with several control circuits to allow for 
the wishes of the individuals who may purchase the sets and then who 
later become your customers as these same sets need repair. 


In this unit you will have the opportunity to learn about the 
basic control circuits, how they are “hooked-up” with the other circuits, 
and about the things that can go wrong with them. 


Assignment: 


lL. Read the reference listed below. 

2. Answer the questions listed below and turn in your : 
work by : 

Check with your coordinator relative to a closed book exercise. 

He will give you an assignment which you should be able to 

complete without referring to any books or notes. If you 


fail the first time, study the appropriate chapter of the text 
and ask your coordinator to let you try again. 


[E: 
Reference: 


A. Marcus, Radio Servicing, pp. 336-371. 


uestions: 


Pe ea a 
ets Tet. 


True-False 
Directions: The following statements are either true or false. If the 


statement is true, draw a circle around the letter "TT". If it is false, 
draw a circle around the letter "F". 


Ra rari eiaARD RRR OR Te a 


i 
T F i. One condition required for AVC is that the original signal : 
must be amplified until it is large enough to produce 3 
several volts of rectified voltage. 
T F 2. 


One condition required for AVC is that the grid-biasing 


voltage must be steady and reflect the strength of the 
incoming signal. 
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Under certain conditions, it is desirable to apply different 
AVC voltages to different stages of the receiver. 
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T F 6. Delayed AVC pulls very weak stations in. 


T F 7. Generally, when there is no incoming signal, the receiver 
with AVC is at maximum sensitivity. 


T F 8. One of the simplest tuning indicators is a milllammeter 
connected in series with tne plate circuits of the tubes 
controlled by the AVC circuit. 


T F 9. The indicator discussed in the previous question (No. 8) : 
should show maximum defiection for perfect tuning. 


T F 10. We can vary the tone of a receiver by dissipating some of - 
the high-frequency audio currents. ‘ 


T F dil. All tone controi must be accomplished by attenuation and a 


not by amplification of the high or low-frequency audio 
currents. i 


T F 12. The superheterodyne receiver may be too selective with a ‘ 
resultant loss of a-f currents. 


T F 13. Some receivers are designed to operate on five or more 
bands. 


T F 14. Generally, provision is made to silence a push-button 
receiver while the buttons are pushed. 


ty a 


ae 


eal Tes seatnate mynd Fess MDS 


T F 15. The chief cause of to* much AVC is a defective AVC tube. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 3 
required to complete the sentence correctly. 4 
3 

1. The control must not permit the tubes to become q 
overloaded by strong signals. ' 

F] 

’ 4 

2. The simplest type volume control is a manually operated __ 4 
inserted in the circuit to vary the gain of one or 4 

more stages of the receiver. | 

3. The controlled tubes in AVC are generally of the 4 
ep 4 
type. a 

if 

4. At low-signal levels the ratio between noise and signal may be i 


quite , and, therefore, reception may be noisy. 


5. To obtain quiet reception, the AVC voltage can be used to block 
the action of the last - tube. 


he ace 
pet edan hcg teed cafes A 


he 


6. Circuits that control the tone will generally be found in the 
of the receiver. 
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Ts 


the 


Directions: 
letter of the item which will provide the correct answer to complete 


We may attenuate the low-frequency audio currents by reducing the 
value of the = by-pass capacitor. 


The selectivity of a receiver enables it to tune in the desired 
station and all others. 


Selectivityv-control circuits are used so that selectivity can be 

increased when from adjacent stations becomes 

too great, and the selectivity decreased when the = 
tones are desired. 


The process of changing the receiver operation from one band to 
another is nailed 


Band spread iS a process whereby the band is spread out so that 
each Givision of the dial covers a frequency range. 


Compared with incoming signals 


impluse noise is of extremely short 
duration and extremely 


amplitudes. 
Multiple-Choice 


In the space at the left of each statement, write the 


statement. 


1. In filtering out the a-f component in a diode detector with 
an R, of 2 megohms and a C3 of 0.05 microfarad, the time 
constant of this filter circuit would be (A) 1.0 second; 
(B) 0.5 second; (c) 0.3 second; (D) 0.1 second. 


2. In order to apply different AVC voltages to different 
stages of the reciever, we use (A) a tapped load resistor; 
(B) two manual volume controls; (C) two resistors in series; 
(D) two capacitors in parallel. 


3. Tuning indicators are used to give a visual signal when 
(A) the grid-bias drops to zero; (B) the Q tube is driven 
to cutoff; (C) the set is tuned accurately to the incoming 
signal; (D) the signal-to-noise ratia is greatest. 


4, Bandswitching is usually accomplished by {A) cutting out 
one tuned circuit (by means of a switch)and substituting 
another with a different L-C constant; (B) dropping 


reSistors; (C) matching capacitors (fixed); (D) two antenna 
systems. 
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Listing 


vr 
oer * 


Select your answers carefully. 


ee 


A potentiometer can act as a volume control in any one ci the 
following ways: 


(A) 
(B) 


(Cc) 


In the modern receivers which use a 6807 in AVC, what function 
does each of the three "tubes" actually serve? 


(A) Diode: 

(B) Diode: 

(C) Triode: 

When the signal becomes strong enough in a "quiet-reception"” AVC, 
so that the AVC voltage exceeds the predetermined sgqueicnr level, 
the blocking action is removed, allowing the receiver to operate 
noxmally. Circuits of this type are known as: 
(AY (Cc) 
(By) (D) 


Control cf selectivity is generaliy accomplished by one of the 
following two methods: 


(A) 


(B) 


Push-button tuning may operate on one of two general principies. 
They are: 


(A) 


(B) 
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6. Defects in AVC may be riscest im fsonur setesccries: : 
(A) 2 
(B) = 
7. Defects in band-<switctins circcits merci tess Trscsslites rs 
(A) 
({B) 
(C) 
8. Failure of the molse-sisrressi=— Sir fst Ser Ersscs: 
(A) =. 
(B) 
£225 == : 
DIFECrIOnS: Read sco, Sa 25S Soo aS Seats Serer. oe Se 
Specific operations vnicn sacm gues=isc= vecocorss Scr mrsoper srlsou =. 
You may wish to reier to che resitics Sssscsmmerc teltore scrocesiios wes 
the problems. 
1. Make a schematic diacram of en BVO sirscit ssowins bow cow 226 : 
high AVC voltases are obtaines. Tebel 2 zercs. ; 
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Assignment 
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Units 124-134 
ANTENNAS 


The present developmental stage of radio and television engineer- 


tng and design make some kind of antenna system mandatory for most 
receivers. 


i 
i] 
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As distance and certain obstructions become factors in reception, 
@ well-designed and maintained antenna system becomes extremely 
tmportant for good results. 


In this unit you will have the opportunity to learn some of the 
theory and service techniques which apply to receiver antenna systems. 


Assignment: 


IL. Read the reference listed below. 
2. Answer the questions listed below. Turn in your work 


by ° 
Reference: 
DB. Mendil, Mandl's Television Servicing, pp. 284-303. 
Questions: 


True-False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circlearomd the letter "T". If it 
is felse, draw a circle around the letter "F". 


T F L. Antenna troubles are immediately recognizable as such 


because the signal received is unlike that recieved when 
otner components are faulty. 


££ FE 2. Disconnecting one side of the antenna causes immediate loss 
of sound and picture. 


T F 3. An increase in antenna height or the erection of a stacked 
array will invariably increase the signal-to-noise ratio. 


T F 4. Wavelength of antennas are always expressed “1 terms of 
the physical length of the antenna. 


Tt & 5. Even though an antenna may be cut for a specific frequency, 
it may reasonably be expected to give adequate reception 
for all channels, a range of 162 megacycles. 


=, ue G. The folded dipole, biconical, and fanned types of antennas 
have more desirable pickup patterns than the simple dipole. 
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2 uke 7. Antennas become better performers as wide-band types if 
they are deliberately mismatched to the transnission line. 


T F 8. Antennas should be placed to favor the weakest stations. 


T F 9. Tilting antenna elements slightly forward increases the 
gain for the higher channels in the direction of the tilt. 


T F 10. Directors are four per cent shorter than the antenna element. 
T F dl. Two reflectors are more efficient than one. 


T F 12. Ghost images are a result of a reflected signal arriving 
at a slightly later time than the main signal. 


T F 13. Not all common antennas lend themselves to stacking. 


T F 14. A mismatch between the transmission line and the receiver, 
as was the case between the transmission line and the 
antenna, is not too important and may, in fact, be bene- 
ficial. 


T F 15. Unused energy reflected back up the line combined with 
Signals traveling down the line is called standing waves. 


T F 16. Impulse noise caused by such devices as automobile ignition 
and other electrical devices can be reduced by giving the 
twin lead type of transmission line a twist every foot or 
so from the antenna to the receiver, 


T F 17. Any increase in singal-to-noise ratio by putting up a 
higher antenna, a stacked array, or a Yagi will materially 
aid in diminishing all types of interference. 


T F 18. Stubs function more effectively with ends shorted together. 


T F 19. Standoff insulators are used to keep the line away from 
metal objects, 


T F 20. A good lightning arrestor installation is to a water-pipe. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


l. The field strength meter gives an indication of signal strength 
received at the end of the transmission line in 


2. With an imporperly tracked tuner the low signal output would 
cause the a-g-c to decrease and thus increase 
beyond where it should be for a normal signal. 
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li. 


2. 


LS. 


14. 


15. 


16. 


17. 


18. 


ibs 2 


20. 


aE a 


Readings of microvolts or more are usnaliy iunticéiicocs 
of a good signal strength in a locality. 


In the absence of a field-strength meter, an 
_may be used for test purposes. 


Most single antennas such as the dipole or folded dipole heve 
been cut to a wavelength of & certain frequency. 
A reflector will Signals from the rear snc 


pickup from the front. 


Reflectors are per cent longer than the éntenna elerenci: 


and if spaced 0.15 wavelength from the antenne, they will result 
in more , but- with a decided ioss in antemns 


Overall dimensions of an antenna for Cha. re¢l1 13 should inciuste = 
length of inches, a reflector length of lea — 
and a director length of inches. 


In areas where there are conSiderable reflection probiexs 
excellent results can be obtained by using an 


When one or more directors are used in combination with 
a reflector, the antenna system is called a : 


Spacings for all folded dipoles between their element 
anywhere from to of 3 wavele 
When antennas are stacked and properly hooked up to the trans- 
mission line, an increase in resnits. 


In television reception, the antenna acts 35 a ‘ 


Twin-lead cable has a rating of ohms, while coaniei 
cable has a rating of ohms. 


If the picture quality increases when the hand grips the lesi-ir, 


this indicates reduced by 
change. 


A stub consists of about 30 inches of 
transmission é 


It is possible that a director for channel two can act 25 2 
for channel tnree. 


A convenient and practical way to adjust loose antenns om wires is 
to use a in each guy wire section. 


A common trouble is the breaking off of the 
at the point on the antenna where the line is attached. 


A twin lead should never be installed by eves Aes 
antenna mast. 


135 


Multiple-Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


Ls 


10, 


The chief value of the field strength meter lies in 
(A) the technician having ar instrument to keep the 
customer in the dark on true service charges; (B) 
determining whether the tuner is functioning properly; 
(C) determining whether the oscillator is functioning 
properly; (D) determining whether a weak signal or a 
defective receiver 1s present. 


When an indoor antenna is used for test purposes, the 
built-in antenna of the receiver shouid be (A) disconnected 
completely; (B) left connected; (C) connected with one 

lead only; (D) connected for maximum capacitive coupling. 


The physical dimensions of an antenna are always (A) the 
same as the electrical dimensions; (B) smaller than the 
electrical dimensions; (C) larger than the electrical 
dimensions; (D) unimportant for considering electrical 
dimension-. 


A space loop is (A) a portable antenna; (B) an antenna 
suspended in space; (C) an anteana within an antenna; 
(D) an area with higher than usual signal strength. 


Reflectors and directors are referred to as (A) extenders; 
(B) dividers; (C) band spreaders; (D) parasitics. 


Standard twin-lead impedance is a minimum of (A) 100 ohms; 
(B) 200 ohms; (C) 300 ohms; (D) 400 ohms. 


Ghost images usually appear in relation to the main image 
(A) to the left; (B) to the right; (C) up; (D) down. 


Spacings between stacked antenn:s usually run (A) 1/4 
wavelength; (B) 1/2 wavelength; (C) 3/4 wavelength; 
(D) 1 wavelength. 


Stubs can be used to trap out (A) spark-generated disturb- 
ances; (B) extra-high and prolonged vcltages; (C) ghost 
images; (D) unwanted frequencies. 


Additional lightning protection is obtained by grounding 
“he antenna mast with size (A) 14 wire; (B)} 10 wire; 
©) 8 wire: (D) 6 wire. 
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Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. The appearance of retrace lines could easily be due to: 
(A) (Cc) 
(B) 


2. Symptoms which indicate that the gain of the antenna system is 
insufficient are: 


Sa a aT (C) 
(B) 


3. If an antenna cannot be moved in order to obtain an improved 
signal, the technician can: 


UP) eh __ (B) 
4. Ghost reception can be decreased by: 

(A) 

(B) 

(c) 


5. The two most widely used types of lead in lines for television 
reception are: 


(Ad (B) 


6. A theoretical antenna system would have mounting hardware 
consisting entirely of: 


(A) is BY) sé) 
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THE FREQUENCY-MODULATION RECEIVER 


At the present time there is a widespread interest in the “hi-fi" 
record field. Music is recorded with as little background and component 
noise as the electrical engine»rs can devise. FM radio is to the 
radio listener as hi-fi is to the record listener. 


The present method of FM transmission limits the listening range 
to about 75 to 80 miles from the transmitter. Even et this range, 
other stations “creep” in and reception 1S usually poor. 


The technician will be called upon to service some FM receivers. 
More likely, he will have a combination AM-FM set to repair. 


In this unit you will have the opportunity to learn about FM 
receivers, AM-FM combinations, and how to repair them. 


Assignment: 


1. Read the reference listed below. 
2. Answer the questions listed below and turn in your 
work by 


Reference: 


A. Marcus, Radio Servicing, pp. 452-480. 
Questions: 
True-False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 


T F 1. The greater the intensity of the sound, the greater the 
amplitude of the sound current. 


tT F 2. The radio wave is actually produced by the modulated carrier 
current. 


T F 3. The intensity of the sound will vary the amplitude of the 
envelope of the modulated carrier current, and the pitch of 
the sound determines the number of Such variations per 
second. 


T F 4. The function of the oscillator in producing r-f carrier 
currents varies with AM and FM. 


T F 5. When the sound current of an FM recelver is impressed 
on the carrier current, the intensity of the sound varies the 
amplitude of the carrier current. 
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T F 6. The standard broadcast band is often used for FM purposes. 


tidal ko thi 


Tuned circuits in an FM set are usually made to pass bands 
of 100 KC or less. 


fetgle tk 


wth, fife Sade Debt att at 


T F 8. One disadvantage of the ratio detector is that it requires 


Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


= at least one limiter stage. B 
tT F 9. One advantage of the FM system is that an efficient antenna | 

system can be used. 4 

T F 10. A radio receiver which is designed to pick up FM stations 3 

only is called an FM tuner. 4 

Completion 4 

q 

Directions: i 


1. The average human ear can hear sounds that range in frequency from 4 
about ___ to vibrations per second. 4 
3 
2. The tonal quality of sound is @ function of its frequency and is i 
determined by the intensity of the = ig 
and - vibrations present in a given id 
sound. 4 

3% 


When sound strikes a microphone and related components, it is 
converted into an electric current having a 
wave form. 


At the receiver, the carrier current is separated from the sound 
current at the stage. 


5. In FM, the intensity of the sound determines the amount of 


= of the carrier current from 


its normal value and the determines the number of 


same. 


6. The demodulator of an FM set differs from the detector of an AM 
set in that the detector is sensitive to changes in the 
of the signal, and the demodulator is sensitive 


to changes in the of the signal. 


7. Because of the high frequencies involved, 


tee ia De en ren ere ate ee 


of an 
FM receiver is of prime importance. 
&. Noise and static are essentially phenomena. 
9. Although FM has a limited range, greater may be ; 


nsed without fear of interference. 


10. An FM antenna is called a 


i ening tah eS 
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Multiple-Choice 


+ 


alli ald 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


a 1. The range of frequencies which the human ear can hear is 


called the (A) sonic range; (B)} audio range; (C)visual- 
acuity range; (D) tonal-_uality range. 


Pr ecru a cae a 


2. The frequency (cps) of a sound current is determined by the 
(A) tonal quality of the sound; (B) intensity of the sound; 
(C) overtones of the sound; (D) pitch of the sound. 


vgaiple eh sbencHaasgii 


3. Present regulations state that sounds of maximum intensity 
will cause the frequency of the carrier current to vary 
above and below the central carrier frequency by fA) 25 KC; 
(B) 50 KC; (Cc) 75 KC; (D} 100 Kc. 


4, FM stations are usually separated by (A) 100 KC; (B) 200 KC; 
(c) 300 KC; (D) 400 KC. 


= = The i-f stages of an FM set usually operate at (A) 10.7 mc; 
@ ae °(B) 12.7 me: (C) 14.7 mc: (D) 16.7 mec. 


3 
j 
3 
‘a 
i 


- . 6. Amplitude variations present 1n an FM signal are eliminated 
| ae by the (A) discriminator; (B) limiter stage; iC) central- 
- i carrier frequency; (D) 6AC7 in the r-f stage. 


7. A ratio detector is one form of (A) FM demodulator; 
(B} amplifier; (C) AFC; {D) oscillator. 


7 by a-f signals lying between (A) 5-15 KC; (B) 15-20 Kc; 
: j . (C) 15-30 KC; (D) 20-30 KC. 
» 9. An FM antenna consists of a metal rod whose actual physical 


| 

| 

| 

| 

| _ a 8. More "noise" is present when the carrier wave is modulated 
i 
| 

| 

| 

| 

| 


length is equal to approximately (A) 1/4 the wave length of 
the desired signal; (B) 1/2 the wave length of the desired 
signal; (C) 3/4 the wave length of the desired signal; 

(D) the full wave length of the desired signal. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


. 1. Sound has two main characteristics. They sre: 


a ee ee {_} 
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REALIGNING FM RECEIVERS 


Realignment of radio or television receivers actually mav involve 
knowing how and why to adjust components, rather than actual repair 
or replacement of defective parts. Realignment of a receiver mn y well 
follow the repair and replacement of parts which through age, heating, 
ana other reasons have become defective. 
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In this unit you will have the opportunity to learn realignment 
procedures, especially as they apply to FM receivers. 


Assic ment: 


1. Read the reference listed below. 
2. Answer the questions listed below and turn in your 
work by 


Reference: 


C. Marcus and Levy, Elements of Radio Servicing, pp. 161; 355-403. 


Questions: 


True-False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If 1t 1s 
false, draw a circle around the letter "F*. 


T F 1. Most manufacturers’ service notes confine visual-alignuent 
procedures to the oscillator and r-f stages. 


T F 2. The name f-m signal generator is often used for the sweep 
frequency signal generator. 


T F 3. The superheterodyne principle is used in the f-m receiver 
circuit. 


T F 4. The basic difference between f-m and a-m carriers is the 
strength of the signal. 


ee 5. The servicing of a combined a-m and f-m receiver is more 
complicated than for a simple f-m receiver. 


T F 6. The intermediate frequency for all f-m receivers is 10.7 mc. 


T F 7. The function of the f-m ratio detector is the same as that 
of the discriminator. 


T F 8. The outdour dipole antenna 1s used most often for f-m receivers. 


( i Be the . ad eet cart Oe oe he Ee SR 
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F 9. Voltage checking in a defective stéce 15 a@ poor mesns =f 
locating defective components. 


F 10. "Hum" defects ir an f-m receiver are resolved in the same 
manner as for a-m receivers. 


Completion 


Directions: Fill in the blank(s) in each statement with the worals, 
required to complete the sentence correctly. 


1 is 


Directions: In the space at the left of each statement, write tne 
letter of the item which will provide the correct answer to combie 


The two basic alignment techniques for the f-m section cf an 4-=m’ 
f-m receiver are the ana 


When aligning an f-m receiver, connect the set to the power 
source through an transformer. 

When using a 20,000-ohms-per-volt meter aS an output indicaccr 
connect a resistor of approximetely re Fam 
resistance in series with the hot lead. 


The r-f carrier frequency for f-m broadcasting is 
megacycies. 


The intensity control on an oscilloscope makes the image 

or ‘ 
The warm-up time for a receiver under test should be about 
minutes. 


Capacitors used in f-m receivers often have additional speciticatisn 
such as 


* 


The f-m limiter is simply the last Stage of the receiver. 
The signal-to noise ratio for monaural reception is 

than that for stereo reception. 

Misalignment in an f-m demodulator causes poor Goality 


and a Signal. 


Multiple-Choice 


the statement. 


1. The i-f frequency for f-m receivers is: {A) 455 Kc; (3) 
10.7 Kc; (c) 108 Mc; (D) 10.7 Mc. 


2. The i-f frequency for a-m receivers is {A) 455 KC; (2) 
10.7 Kc; (c) 108 Mc; (D) 10.7 Mc. 


3 
3 
; 
i 
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a 
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3. Zero voltsge for amy plete or screen veer S12 cther octet tev 
the correct voltsces inc-icsetes: 2 28 short eirosic it cme 
plete Circuit oS ones sabe 2 See mS lS SS SoS SSccesss 
properly; (C) thet the resistacce ic thet ost|\e|'s sotsen 
Civeutt 25 foo miecs  saSra fe S25) epee = See Se 
Or piste Supply ss cae: ose. 

A. i LS Si seed. SSS Sele ses Sa eS = ee SS SS 
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the: trouble my De ceases Sei 2. Shee Se SoSre care see 
CONOPUSELS I= tte 220. J2=e> “Ss. 245-5 2s SS Se 
(C) defective sic corccisc: Il 222 22 rhese. 

5. TO match most I-m rercerrezs che ctmceseacce ct she axte=ms 
system (dipole) sheris be: 2° =DD2 cams: “S) 2232 tems- (2) 
10.7 ohms; (D) 455 share. 

12 Saas 


Directions: List the items calties =cr io: 22m cf che Foliswicc. 
Select you answers ca 


1. Cirenits to be checked im er 2-m 7272 


sce-T!Sz Sz=es 
(a) _ 
(B) 
(Cc) 
2. if an i-m receiver is fount tc De "Sees" The crochlis rey De sce <2: 
{A) 
{B) 
{c) 
3. Troubies in the r-f stage of sx a-m f-m reseiver sre ct ter menses 


by: 
{a) 
(B) 


4. Two advantages of an f-m receiver cver =n 3-0 Teiteliver =m 
{A) 
(B) 

5. The main types of f-m demetdciazicrs are: 
(A) 


(B) 
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REPRODUCERS : 

S With the expansion of interest in high fidelity reproduction of 3 

= misic om various kinds of sound equipment, much has been done in the : 
Ss field of loudspeaker design and construction, 

ae In many instances a defective "speaker" may simply be discarded, : 

: Be while in many other cases the ircsestment of the individual customer in te 


ce 


@ truly fine speaker, involving many dollars, may dictate repair if 
=. possible. 


Hi tt 


In this wnit you will have the opportunity to learn how to test, 
renlece, and repair defective speakers. 


Assignment: 
L. Bead the references listed below. 


2. Answer the questions listed below and turn in your 
work by 


. ' 5 - tee . 
pngDedads bee Met RMT Ge eee gerkege ok eee Pati Eoa he ET) Yel tgs aye 8 


References: 


A. Marcus, Radio Servicing, pp. 104-109. 
C. Marcus and Levy, Elements of Radio Servicing, pp. 93-103. 


Questions: 


va 


pe: atl | ere So te Basen 
tabled dedeLtbideabdd saghoeandoslanlese sve leak vr un atavtt os 


True-False 


Directitans: The following statements are either true or false. If 
the stetement is true, draw a circle around the letter "T". If it is 
felse, draw @ circle around the letter "F", 


j 


| 
| 
4 
id 


T F L. hLoose or cracked parts on a receiver cabinet may cause 
interference in the function of the radio speaker. 


T F 2. The most frequent speaker defect is an open i-f coil. 


T F 3. A shorted field coil may be the cause of a faulty P-M 
dynamic speaker. 


T F 4. Tt is possible to vary the volume of auxiliary speakers and 
the receiver speaker by means of the volume control on 
the receiver. 


t F 5. All spiders are cemented into place in the speaker assembly. 
T F @. It is never economically sound to replace a damaged voice 


coil in @ speaker. 


. wet . “ ae yo er (ee ve oe sae Be ae ea 
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F 7. Generally the modern tendency is toward the use of P-M 
dynamic speakers. 


F 8. It is often better to replace a damaged inexpensive speaker 
than try to repair it. 


F 9. An auxiliary speaker should never be wired in parallel 
with the receiver's speaker. 


F 10. The voice coil is fixed rigidly to the metal frame of 
the speaker. 


F il. The paper cone causes the air at its surface to vibrate, 
thus producing audible sound. 


F 12. The function of the reproducer is to change radio- 


frequency sound into audio~frequency sound. 


13. There is an EIA color code for transformer windings. 


F 14. The diaphragm in a headphone serves the same function 


as the paper cone in a loudspeaker. 


F 15. The headphones have a fairly low impedance. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
require? to complete the sentence correctly. 


1. 


The headphones are usually connected into the 
circuit of an audio-frequency amplifier. 


The impedance of a voice coil usually is between 
and ohms. 


The receiver's power supply provides the current for the field 
excitation of the loudspeaker. 


To reduce hum some loudspeakers have coils. 


The symbol for a pair of headphones is 


* 


The common symbol for a permanent-magnet dynamic type loudspeaker 
is 


The colors for the winding leads on the voice coil are 
and : 


Loudspeaker leads are frequently coded. 


A common solvent for the cement used on the cone assembly is 


The varying magnetic field surrounding the voice coil is caused 
by frequency current. 
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Multiple-Choice 


Directions: In the space at. the left of each statement, write tre 
letter of the item which will provide the correct answer tod comple ts 
the statement. 


1. The best way to test for @ defective speaker is to Ai 
take it apart to determine the precise trouble; ‘B° curr 
the volume control to a low signél in order td reduce the 
defect; (C) replace the electromagnet with 3 PM known <2 
be good; (D) replace the suspected speaker wath one known 
to be good. 


2. Power ratings in ordinary home-receiver loudspeakers 
generally run from (A! 1 to 10 watts; (B) 1 to 20 werts; 
(Cc) 3 to 10 watts: (D) 5 to 20 watts. 


3. Since the input impedance of a voice coil is low, 3nr 
Output transformer is required to match it with the 
(A) input impedance of the receiver: (B)} output of the 
i-f stage; (C) plate circuit of the power output stds 
(D) grid circuit of the power output stage. 


@ A 


4. Practically all permanent mé@gnets in PM speakers sre ct 3 
special alloy called (A) Alnico V;: (B) aluminum; 
(C) manganese; (D) manganese-dioxide. 


5. The voice coil consists of (A) a great many turns ct wire; 
(Bj) a few turns of wire around the voice coil form; (C) 
the entire speaker assembly; {D) the inductor only. 


6. In applying the quick check for loudspeaker operDsticn, ome 
first (A) disconnects the AC from receiver output transfor 
er; (B) disconnects field coil from DC; (C) grounds roice 
coil; (D) unseats a-f tube. 


7. The quick check tells us(A) how well the speaker is TFoaccticm- 
ing; (B) whether the voice coil is open or short cirenitesd- 
(C) whether the field coil is faulty or good; (D)} whether 


the cone is functioning or not. 


8. The terminal wires of a loudspeaker voice coii mav be 
identified by the colors: {A) tfinish-green and start- 
black; (B) finish-black and start-green; {C} fFirish- 
yellow and red and start-bleck and red; (D) Finish- 
black and red and start-yellow and red. 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. 
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Listing 
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A visual and manual test of a loudspeaker will reveal defects such 
as the following: 


OR se te (D) 
(C: 2 eon (E) 
(c) 


When replacement speakers are being purchased, the factors to 
be considered are: 


(A) 
(B) 
(Cc) 
(D) 


If a speaker indicates no reception and there is no B+ voltage 
or click on the guick check test, the faults to look for are: 


(A) 
(B) 
(c) _ ee EEOEeEeEememememHoH=«s—sesEHEHEHHHEHEe 


If strange ratt % are observed, some of the faults to look for in 
the speaker are: 


(A) 
(B) 
(c) 


(E) 


There are two common methods of securing the spider to the voice- 
coil form and the pot. These are: 


OP, (B) 
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THE CATHODE-RAY TUBE 


Special tubes have been developed to serve a particular function. 
Once the basic principles of such devices as electron tubes were made 
known tu men of vision and perception, the applications and uses of 
the tubes increased many times, especially so as modifications of 


earlier inventions evolved. One such of these modifications is the 
C-R tube. 


In this unit you will have the opportunity to learn about the 
C-R tube as it operates in modern oscilloscopes and television 
receivers. 


Assignment: 


4 
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1. Read the reference listed below. 
2. Answer the questions listed below and turn in your 


it to emit electrons. 


work by ‘ 
- ee Reference: 
a 
= A. Marcus, Radio Servicing, pp. 328-332. 
a Questions: 
fl True-Fal se 
| _ Directions: The following statements are either true or false. If 
: 4 the statement is true, draw a circle around the letter "T"., If it is 
a false, draw a circle around the letter "F". 
| T F 1. In the electron gun, the heater heats the cathode, causing 
| : 
t 


= T F 2. The control grid of an electron gun is negative with 
; respect to the cathode and thus tends to repel the electrons 
that are emitted by the cathode. 


ee T F 3. The effect of the control grid of an electron gun is to 
— | control the amount of emission from the cathode and to 


—_— 


pe a concentrate these electrons into a beam. 3 
T F 4, The second anode of an electron gun has a high negative ‘ 

voltage. 5 

T F 5. Phosphorescence and fluorescence are two wce~*s which mean € 

the same. ig 

T F 6. The electron beam is extremely light and may be nuved with 2 

great ravidity without running into problems of inextia. x 


ett oy 
*. 


T F 7. The aquadag coating carries a negative voltage. 
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T F 8. If the aquadag coating were omitted, interference could 
result. 


att a 


t 
Ser een, 


T F 9. Magnetic deflection is used in some TV receivers. 


T F 1C@. Some C-R tubes use both electrostetic and maqnetic 
deflecticr . 


Completicnr. 


- a wae 


Directions: Fill in the biankis) in eachk statement with the word{s) 
required to complete the sentences correctly. 
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1. The operation of an electron-ray tube depends upon the fact that ae 
if a phosphor is struck by an electron beam, the ghosphor will 4 
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2. In the C-R tube, the electron beam is produced by én con y 
i 


Fy 


3. The control grid of an electron gun is a metal tube having a small 
in one end and enclosing the 
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4. The purpose of the first ancde of an electron gun is to reduce the 
spreading effect of the _ and to __ 
them to a certain degree. 


5. Before the beam of electrons reaches the screen, it must pass 
between two sets of 


c sae fh brat bth 2 " yibey ee ‘ 


6. Since the electrons of the beam carry a@ negative charge, they will 


be attracted to a charged plate, and repelled by 
a charged plate. 
7. The agquadag coating 1s a deposit of on the inside 


of the €-R tube. 


8. The electrostatic-deflection type is so-called because of 
on the defiection plates. 


9. In the magnetic-deflecticn type, deflection of the electron beam 
LS accomplished by means of 


* 


10. Sinv7e the electron beam constitutes a flow of current, it is 
surrounded by 3a 


. 
A 


Directions: Read each of the following problems carefully. Do the 
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specific op2rations which each question requires for proper solution. i 
You may wish to refer tc the reading assienment before proceeding with is 
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Label all the parts. 
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Assignment 


Covering 
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Units j60-l161 


The sicture tune is € 
engineers are constantiy experimenting with and finding new uses fox 
23 Of thee v 


In this unit you wiil have the opportunity to learn the operating 
theory and service techniques thét apply to television picture tubes. 


Assignment: 


Ll. Read the reference listed below. 
2. Answer the questions listed below. Turn in your work 
by 


Reference: 


D. Mandl, Mandl's Television Servicing, pp. 55-79. 


Questions: 


True-False 


Directions: The following statements are either true or false. If 
the statement 1s true, draw a circle around the letter "T*. If it is 
false, draw a circie around the letter "F". 


T F i. The modern television picture tube has an indirectly 
heated cathode. 


T F 2. The control grid of a television tube functions in 


precisely the same way that a conventional tube works; 
it acts as a vaive. 


T F 3. Magnetic deflection is accomplished by a single coil. 


T F 4. When picture-signal amplitude is low, a high current will 


flow and a bright spot or section will appear on the 
screen. 


T F 5. In order to give the electron stream sufficient velocity to 
reach the Screen material with prop:r force to cause it to 
fluoresce, a second anode is included within the tube 
upon which a very high voltage is impressed. 


tT. FF 6. Beam velocity within the picture tube depends directly cn 
the amount of high voltage applied to the secona as.ode. 


T F 7. Ina given magnetic freld a high-velocity beam is influ- 
enced to a greater extent than a low-velocity beam. 
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T F 8. All picture-tubes have the same deflection angles. 


t -F 9. When the cathode of the picture tube is heated suffiecintly 
to permit electron flow, ions are released; these ions will 


damage the screen area if permitted to reach the phosphor 
coating of the tube. 


T F 10. An ion has a greater mass than an electron. 


T F djl. Tf the picture tube is defective and the scanning beam is 
not perfectly round but has an oval shape, good focusing 


will be impossible to achieve without picture-tube replace~ 
ment. 


T PF 12. Practically all modern picture tubes have the built-in 
ability to give a sharp focus unless they have been 
damaged by improper ion-trap setting. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. The grid structure of a television picture tube is unlike that of 
a conventional tube in that instead of a wire mesh it consists of 
a with a small 
to keep the electron stream down to a small size. 


2. An grid follows the control grid and a voltage 
of approximatley volts 1s applied to it. 


3. The first-lens system reduces the stream of electrons into a 
tiny spot called the 


4. The second-lens system consists of the 


5. The phosphorescent characteristic of the chemically treated glass 
front of the tube has an afterglow called 


* 


6. The influence on the beam by the magnetic fields of both focus 
coil and deflection coils is at 


7. When negative-signal amplitude to the grid increases, the beam 


current and a section will 
appear on the screen. 


8. The operating bias for the picture tube is set by adjusting a 


which controls the amount of Screen i1llumina- 
tion desired by the viewer. 


9. Magnetically deflected picture tubes are coated on the inside 


with > 

10. Beam velocity depends directly on the amount of high voltage 
applied to the second , and such voltage may vary 
from volts for small tube sizes to well over 


volts for the larger sizes. 
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A decline in either high voltage or beam velocity will icwer 
to a subnormal level. 


Adjustments on the yoke are primarily for correcting 


Beam-bending coils are sometimes referred to 3s 


One method of preventing ion damage to the screen is to 
the phosphor screen materiél. 


A voltmeter placed across the grid and cathode of the victure 
tube should always indicate a yolitace. 


The yoke should be as close to the tube as 
possible for maximum efficiency. 


if a receiver is in need of alignment or if the vicec ampliti 
does not pass frequencies up to 4 megacycles, the 
wedge in a test pattern will not be cleariy defined. 


0) 
ty 


Most later types of television receivers use 
for both focusing and picture positicning. 


Multiple-Choice 


Directions: In the Space at the left of each stetement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


i. The cathode of a picture tube has for en emitting element 
(A) uranium; (B) phosphorus; {({C) barium; (D0) radium. 


2. The accelerating grid, together with the cethcde and 
control grid, forms an initial focusing of the bean 
referred to as a (A) fixrst-lens system; (B} second-lens 
system; (C) third-lens system; {D} fourth-lens systen. 


3. The most widely used type of deflection in medern 
receivers is the (A) swinging; (B) electrostatic; 
(C) mechanical; (D) magnetic. 


4. Some glass-wailed picture tubes have an inside ana outsice 
coating of aquadag which acts as a {A) resistor; 
(B) variable resistor; (C) capacitor: (D) variable 
capacitor. 


5. A tube with a deflection angle of 60 decrees has 2 maxinu= 
swing on either side of center of {A} 30°: iB) sire 20°; 
(Cc) 60°; (D) sine 60°. 


6. Tubes having e larger deflection angie require = scomewnet 
(A) stronger deflection field: (B) weaker deflection field; 
(C) wider deflection field; (D) more narrow deflection 
field. 
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Units 162-165 
RF MIXER-OSCILLATOR STAGES 


When television repair technicians refer to the "front end" of a 4 
receiver, they are usually referring to the tuner. The tuner is : 
comnosed af several main stages, each having a particular function to : 
PRL EEL. 3 

Tuners may vary in mechanical appearance and construction, but 4 
electronically they all meet the same requirements. 3 

In this assignment you will have the opportunity to learn the 3 
aQperating theory of the tuner with special consideration for its 4 
repair and service. 3 
Assignment : i 

3 

1. Bead the reference listed below. 4 

2. Answer the questions and problems listed below. Turn in your "3 

work by . 4 

a 

Reference: 4 

D. Mandl, Mandl's Television Servicing, pp. 85-107. | 
uestions: 


True-False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T". If it is 
felse, draw @ circle around the letter "F". 


T EF 1. The tuner works at much higher frequencies than the rest 
of the receiver. 


© Ff 2. The purpose of the tuner is to select the desired station; 


amplification and signal mixing are functions of other 
components. 


oe 3. The twa types of tuners are the turret type and the drum 
type. 


T F 4. Oscillator coils for VHF tuners are usually wound with 
a few turns of wire for the lower channels, and 
progressively less turns for the higher channels. 
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yr F 5. The fewer grids in a tube, the less will be the objection- 
able noise. 


T F G6. Because of che load placed on pentodes with wide-band 
television usage, their final gain is approximatley 
equal to that of a triode. 
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T F 7. The tube capacity of a triode is large, making it easy for 
interfering signals to pass through it. 
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T F 8. Cascade tuners have the disadvantage of using tubes : 
with strong tendencies to grid absorption of cathode coat- 
ings. 

zs | T F 9. Some tubes in use today contain neither mica nor glass 
Zz and utilize ceramic materials. 


i 


T F 10. Even though an open circuit develops in the tuner, the 
raster will appear on the picture-tube screen. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 
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1. A relatively new type of r-f amplifier being used is the 
neutrode which has been made possible by newer design in 


2. A tuner which is used by many manufacturers of television 
receivers carries the manufacturer's name of 
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3. A tuner should not be operated with the shields 
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4. Defective sockets of miniature size found in tuners usually 
must be when found to be defective. 


5. An open circuit in the tuner will have effect 
on the power supplies. 
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6. Microphonics are usually caused by loose elements. 
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If the oscillator is functioning, the rectification of the feed- 
back will produce a across the grid 
leak. 


8. When any capacitor in the local oscillator circuit is replaced, 
care must be exercised that a 
type is not replaced with an ordinary one designed for general 
replacement in other circuits. 


9. The initial warmup period of the receiver will cause the 
to drift lower in frequency because of expanding 
coils and other parts. 


10. A common trouble of many tuners is failure of the 
associated with the selector shaft. 
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Multiple-Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to compiets 
the statement. 


1. Jf the converter in 3 VHF-UHF set has its own power 
supply, any troubles which occur in the wnit will 
usually manifest themselves by (A; loss of both 
UHF reception and VHF reception in the receiver; 
(B} loss of VHF reception in the receiver withoxrt 
UHF reception; (C) loss of USF reception wae Poy 2S 
ence on the VHF reception of the receiver; (D) loss cf 
UHF reception and poor reception from VF receiver. 


2. Some UHF strips in tuners incorporate a minimum of 
parts and these tuners will reguire (A) no Servicing 
Since the complete strip must be replaced when it 
malfunctions; (B) little servicing other than initisi 
peak-tuning adjustments; (C) frequent servicing to 
insure peak performance; (D) little servicing but re- 
quired servicing must be performed by one specializans 
in UHF tuners. 


3. The cleaning agent to uSe when Switching contécts arf =o 
be cleaned is (A) @ mild salt solution; (B} kerosere: 
{c) H,S0,; (D) carbon tetrachloride. 


4. If the sound or picture is missing from only one or rwo 
channels, this indicates (A) improper tracking; (B) an oven 
circuit in the tuner; (C) a defective capacitor: ([D) a 
defective resistor. 


5. Many receivers use negative-coefficient-type capacitors =o 
minimize (A) oscillator drift; (B) harmonies; {C) reflected 
images; (D) interference. 


Listing 


Directions: List the items called for in each of the following. 


Select your answers carefully. 

1. The purpose of the r-f mixer and oscillator stages is to: 
(A) 
(B) 
(C} 


159 


Two design requirements for tuners are: 


(A) ee 


(B) 


Two basic categories of tuners are: 

(A) (B) 
Common troubles of television tuners include: 
(A) (D) 

(B) (E) 

(c) 


Oscillator drift may be caused by a: 


(A) 


e 


ene (B) 

Defective tubes can: 

(A) 

(B) 

(c) 

Noisy contacts can originate in the following places: 
(A) 

(B) 


Poor gain may be due to: 


(Cc) 


ss of picture and sound may result from open circuits in: 
(A) ee ee (Cc) 
(By (D) 
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VIDEC INTERMEDIATE-FREQUENCIES, VIDEO AMPLIFIERS, 
VIDEO DETECTORS AND DC RESTORERS 


The signal as it passes or is impelled through the various stages 
and sections of the television receiver must be within certain toler- 
ances of strength and frequency. 


In this assignment you will have the opportunity to trace the 
video signal to the cathode or grid of the picture tube, to determine 
how defects in video i-f, video -mplifiers, the video detector, and 
the DC restorer will affect reception, and what the technician can do 
to remedy poor reception. 


AsSSignment: 


l. Read the reference listed below. 
2. Answer the questions listed below. Turn in your work 
by ° 


Reference: 


D. Mandl, Mandl's Television Servicing, pp. 134-178. 
Questions: 


True—-False 


Directions: The following statements are either true or false. If 
the statemert is true, draw a circle around the Jetter "TT", If it is 
false, draw a circle around the letter "F", 


T F 1. it is well for the technician to remember that as the 1-f 
sign2ls are passed through i-f stages for gain, both the 
audio and video signals are impressed upon a single 
detector and demodulated. 


T -F 2. If a receiver is to be used in an area when adjacent 
channels cannot be received, sound traps need not be 
adjusted. 


Lf 3. For those receivers which have a more narrow bandpass than 
the stanc :rd 4 megacycles, adjacent channel traps are often 
omitted. 


T F 4, X£ symptoms seem to indicate trouble in the i-f stages, 
tubes should be checked first. 


T F 5. A fast and effective way of servicing a defective coupling 
capacitor is to simply bridge the o1u one with a new one. 
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Sh 


A burned-out decoupling resistor should not be replaced 
without first determining tone cause for the burnout. 


If the sound is functioring. the tuner and the first 
video i-f stage must be funcetioaiag. 


The capacitor in a dicde wvube detector should aitiavs be 
large enough to pass voltage changes telow 4 meyacycies. 


Except for tube failure,littie trouble is experienced 
with the video detector stege of a television .eceiver. 


If capaciters are used across cathode resistors, they ace 
made large encugh in value to prevent degeneration of 3 
frequencies. 


Failure of either or both video amplifier stages will 
result in no picture. 


The leads of a new peaking coil should be cut as short as 
possible. 


Signal-tracing procedures can be used to locate a dead or 
defective stage. 


Some modern television receivers no longer have BDC res- 
torers. 


In a three-gun color television receiver, three separate 
video amplifiers are used. 


The a-g~-c tube functicns at ail times in order to properly 
controi the video signal. 


A lack of bias applied to the r-f/i-f stages is a positive 
indication of a-g-c circuit failure. 


Filter capacitors are a common source of trouble in an 
a-g-c circuit because of the iow-to-high pulses in Kt 
voltage they must handle. 


Receivers with an adjustable control for proper Setting 
of the a-g-c bias level should have the contrel set for a 
stable picture on the weakeSt station in the area. 


Intercarrier buzz may result from improper i-f alignment. 
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Completion % 
ks 
Directions: Fill in the blank(s} in each stetemenc with tle word(s) 4 
required tc complete the sentence correctly. _ 
i c 
i. The videe and sound i~f Signais derived from the tuner ere passed 3 
through i--f amplifier stages for further __ end in. 2 

order to secure the reguired erent Shee 2 eee: characteristics. 


2. The interference trom maladjusted traps takes the form of i 
Oe Zines 1£ the spill-over is from @ channel eee et 
Rage D ln frequency than the one being r ceived. 


Fle a a atl cet rine et Act ee 8 


edhe 3. if Ene receiver's own sound 1-f traps are not properly adjusted. i 
ti the sound bars will vary in _ 3 and : Dae 2 


as the sound frequencies from the station being received change. 


4, T£ spill-ever cecurs due to interference from an upper adjacent Z 
channel, will be visible on the screen. if 

AV 

i 5. Misalignment ef the intercarrier tyce of i-f stages wili result in 


excessive x _ which must be corrected “4 
by proper alignment of the common _ and Fs 
i-f stages so that the scund 1-f signal is set below the response 14 
curve at the proper level. : 


6. A bias check with a VIVM between grid and cathode should indicate 


a _ potential on the gzrid. 3 

it 

7. The video detector of a television receiver has the same general F 
function as the in the AM u 
Ssuperheterodyne radic. : 

8. The signal must be _-going at the picture-tube grid. =; 
a 

9. Z£ shunt peaking coils open, it would mean loss of power i 
with @ resultant loss of ‘ | 

i0,. Direct-current restoration is the process where the DC level of 4 
the signal is restored after it has been upset by _* q 

—_ between video amplifier stages. Fi 

‘e 

li. The bias-clamp tube should be checked in a tube-tester which is f 
capeble of testing the as well es the tricde section. 4 

4g 


12. Rapid and repeated blanking of the horizontal trace which occurs 


- 


at a fixed rate will give the appearance of bars. = 


13. Correct adiustment of the fine-tuning control, the a-g-c system, 
and are al] effective in 
reducing intercarrier buzz. 


Multiple-Chcoice 


Directions: In the space at the left of each statement, write the 
letter of the item which wiil provide the correct answer to complete 
the statement. 


_. i. The intensity of sprll-over interference will vary as the 
(A) volume is adjusted: (8) fine tuning is adjusted; 
{C} vertical-nold is adjusted; {(D} lower adjacent channel 
sound trap is adjusted. 


2. Li the receiver's own sound i-f traps are not properly 
adjusted,sound bars wili appear as {A} evenly spaced 
norizontal bars; {8B} unevenly spaced horizontal bars; 
(C)} evenly spaced verticai bars; (D) unevenly spaced 
vertical bars. 


3. Poor and distorted aupli fication as a xesult of defective 
components which permit the minus bias on the grids of 
the amplifier tubes to be cvercome can be caused by a 
(A) leaky coupling capacitor; (B? Gefective bleeder 
resistor; {C) poor antenna system; {(D} defective variable 
capacitor. 


4. In the intercarrier type of receiver, faziure of any of 
the i-f stages following the tuner would result in 
(A) loss of sound: {(B} loss of picture; {C) ioss of sound 
and picture; (DB) picture tube burn-out. 


5. If a germanium crystal diode is defective, the picture 
will (A) not be present; (B) heve a washed-out appearance; 
{C) have diagonal bars; (D) have a herringbone effect. 


6. The distortion of a leaky coupling capacitor will show up 
as {A} a washed-out picture; (B) no picture; (C) no Sound; 
(D) a dark picture. 


7. Wertical sync pulses occur at {A} 30-cycle intervals; 
(B) 60-cycle intervals; (C) 90-cycle intervals; (D) 120- 
eycele intervals. 


S. ‘Hum: 22 ttoceces. c: 
fA} one dark hum; 


> 


2 
hum bars: (7) 23 4 


= 60~-cycle power Supply will produce 
er; (BY 20 dark hum bars: {(C) 40 dark 
ark hum scars. 


Tre reduction of impuise “oise anc diathermy interference 
at the <eceiver can zlways be obtained by (A) increasing 

=N€ Signei-to-noise retro: 8) decreasing the signal-to- 
ase ratio; {C} increags.ac the line voltage; (D} 
creasing the line voitsag 


iu. impuise noises may ve elfective.y reduced watn 2 (A) 9.02 
capacitor: (Bi G.0€ sapacitor; (€) 0.08 cavacitor: {D) 


&.19 capacitor. 
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Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


i 


In review, the technician should recall that the i-f stages he 
may have to work with may be one of two types: 


(A) (B) 


The video detector of a television receiver usually is a diode- 
type detector and can be either of two types: 


(Ayr ee (B) 


In order that the a-g-c tube will function properly, the following 
two conditicns must exist: 


9 eee 

(B) 

When direct coupling is used, two requirements are: 
(A) _ 

(B) 


Pulse-type interference in the video-stage may be caused by: 
(A! 

(B) 

(C) 

(D) 
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VERTICAL AND HORIZONTAL SWEEP SYSTEMS 


Many of the circuits which are used in television receivers have 


2 = ey - a ‘. 
similar circuits in radio receivers. Vertical and horizontai seer 
circuits are circuits found in television and cathode-ray tures tniy. 

In this unit you will have the opportunity to learn Srout sweet 
systems, especially as the received picture is affected. with tercorer 


steps for the technician to take to correct defects. 


Assignment: 
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1. Read the reference listed below. 


2. Answer the questions listed below. Turn in your worx 
by 


AUN ERR I 


Reference: 


D. Mandl, Mandi's Television Servicing, pp. 193-259. 


Questions: 


True—-Faise 


Bish buy Unt ss! Slt aL. 


Directions: The following statement: ere either true or teise. IF 
the statement is true draw @ circli<s around the letter "fF". f= it is 
false, draw @ circle arovne the letter "°F". 
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Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


L. A well-formed sawtooth is a result of: 
(A) (c) 
(B) 


2. The combined functioning of the vertical and horizontal sweep 
systems will determine: 


(Z) 
(B) 
(C) 
3. Lack of vertical sweep is due te complete failure of either the: 
a es ees (B) 


Lt. If the vertical hold control is totally ineffective in stopping 
picture roll, it would indicate: 


(A) 
(B) 
(C) 
5S. The three signal waveforms involved in the synchroguide circuit are: 
(A) 
(B) 


(Cc) 


G. Troubles which are common in the horizontal sweep system 
af television receivers are: 


(Z) 
(B) eer 


(Cc) 
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7. When horizontal sweep is lost entirely, localization becomes 
difficult, as the trouble may lie in the: 


(A> 2-2 -——_ —-_ ——... (D) 
(B) (E) 


(Cc) 
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Symptoms of horizontel sweep failure are: 
(A) 
(B) 


ie al 


9. Fold-over can be caused by defective components in any of the 
following circuits: 


(A) (c) 
CB) es (pi 
10. Horizontal lock circuits can be checked with the: 


(A) (B) (Cc) 
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TROUBLESHOOTING TELEVISION RECEIVERS 


Troubleshooting television receivers nast follow 3 sequence, Beis 
as a Sequence for troubleshooting radio receivers has been =#st3: ne 
The procedures follow certain fundamentals, sometimes complicst 
the additional components which form a part of video portion 
television receiver. 


_— 
o 


In this unit you will have the opportunity to learn some trourie- 
shooting techniques which will apply to basic television circuits. 


Assignment: 


1. Read the reference listed below. 

2. Answer the questions listed. below and turn in your work 
by a 

3. Check with your coordinator relative to a closed book exercise. 
He will give you an ‘assignment which you should be able to 
complete without referring to any books or notes. If you 
fail the first time, study the appropriate chapter of the 
text and ask your coordinator to let you try again. 


Reference: 


D. Mandl, Mandl's Television Servicing, pp. 2-26, 53-B3, 1093,23>- 
175, 188, 271, 337. 429. 


Questions: 
True-F:lse 


Directions: The following statements are either true or false. i: 
the statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 


T F 1. The electron stream produced by the picture tube produces 
a bright white glow upon reaching the phosphorus coatins 
inside the picture tube only if the negative potentisl 
is high. 


T F 2. Side bands are produced by distortion of the pure sine- 
wave formation of the carrier waves by frequency—modulation 
and amplitude modulation. 


T F 3. Video and sound arrive in the receiver on the Same carrier 
to provide “interlocking synchronization. 


T F 4. In order to obtain sharp, clear pictures, the video csrrier 
is frequency-modulated. 


T F 5. Shorted plate coils are a common Source of trouble in the 
video I-F stages. 


“On 


mB eee 


12. 


13. 


14. 


15. 


16. 


L7 


18. 


19. 


20. 


21. 
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Jn a TV receiver, high degrees of modulation correspond to 
the blackest parts of the picture. 


Blanking pulses, which cause the screen to darken 15,750 
times per second, ai. really a series of sudden lowering 
of carrier amplitude. 


Horizontal retrace takes place 60 times per second. 


The first vertical sweep motion fills only the odd lines of 
the total picture. 


Since the i-f of the sound and video carriers are 4.5 mc 
apart, they can be made to heterodyne and produce a beat 
signal of 4.5-mc frequency. 


Echoes or overshoots may result fiom improper alignment 
o£ une video i-f where the high frequency end of the 
bandpass rises above normal. 


By far the biggest factor in video amplifier failure is 
tube and components failure. 


The video amplifier stages of all television receivers 
are designed to include D-C restoration. 


Picture brilliancy may be affected by a leaking coupling 
capacitor between the video amplifier and the picture 
tube grid. 


Transistor video i-f and video amplifier stages perform the 
same functions as their vacuum tubes counterparts but 
present different trouble symptoms than do the vacuum-tube 
components when affect-d by similar failures, 


All FM stations utilize 25 KC for their carrier swing and 
the other 175 KC is to prevent side b and interaction 
between adjacent stations. 


Interfering sine wave signals and square wave signals cause 
identical types of picture interference as long as the 
interfering signals are 60 cps. 


Oscilloscopes utilize the electrostatic type of sweep. 
Tf a filament cathode short occurs in the video amplifier 
(or the DC restorer), no voltage «ill be impressed across 


the picture-tube input. 


Light on the screen is produced by the flow of current in 
the electron heam causing fluorescing of chemical coating. 


One of the first things to do is adjust the ion-trap 
magnet on the neck of the picture tube. 


The purpose for 4.G.C. systems in television. receivers 
is to maintain a constant audio level. 
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Completion 


Directions: Fill in the blank{s) in each statement with the word(s) 
required to complete the sentence correctly. 


1. The 12 standard VHF channels represent spectrum assignments from 
oy _ to mc called the "low band", and to 
| mc called the “high band". 


a 2. The video carrier is transmitted on a frequency of __ mc 
og inside the low-frequency edge of the channel. 


3. The sound carrier in a standard TV signal is = 
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with a deviation of + __KC. 
ae 4. The video signal contains frequency components from about 
Fc cps to mc. 


The picture-tube beam at the receiver sweeps across the picture 
times for each complete picture scan. 
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| 6. The downward motion of the horizontal trace and retrace is called 
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7. For one vertical sweep motion, the picture is divided into 
lines. 
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8. The sound signals in a TV receiver pass through an i-f amplifier, 
limiter, detector, and a-f amplifier sections which are almost the 
same as those in standard _ broadcast receivers. 
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9. The video i-f signals pass through the video i-f amplifier, axe 
demodulated in the video detector and amplified in the video 


; amplifier to actuate the _ of the cathode-ray picture 
~ tube and produce the picture. 


; i 10. The sound and video carriers are transmitted on frequencies 
, exactly mc apart. 


: ll. Because simple synchronizing systems are subject to interference 
A} from ignition and other noises, 


— is now always used for the horizontal-deflection 
2: system. 


= 12. The horizontal deflection coil which sweeps the 
a across the face of the tube from to 
is split into two sections. 


B. The signal information trom the last video amplifier is applied 
to the of the picture tube. 


14. Vertical and horizontal wedges of a test pattern are used to 
adjust the 


. 
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15. The shaded circles in the center of a test pattern are used for 
adjusting the _ control. 
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The manner in which the circuit is wired depends on the type 
of | used between the last video amplifier 
stage and the picture tube grid, us well as the 

of the signal. 


In areas where signal strength is exceptionally strong a 
_ picture may result. 
If a negative picture is always present for each station in the 
area, and if A.G.C. circuits are functioning properly, the 

will have to be replaced. 


When a defective picture tube cannot be replaced by an identical 
one, _ available from the 
manufacturer should be consulted. 


Manufacturers recommend the use of _ 


and whenever picture 
tubes are handled. 


Multiple~Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


1. The complete width of a single v-h-f channel is (A) 3 me; 
(B) 6 mez (C) 9 mcr (D) 12 mc. 


2. TV receivers are properly tuned when the response to the 
picture carrier is (A) 25% of maximum response; (B) 50% of 
maximum response; {C) 75% of maximum response; (D) 100% 
of maximum response. 


3. In an a-m signal which is modulated 100% the sidebands 
each have an intensity equal to what per cent of the 
carrier? (A) 25%; (B) 50%; (c) 75%; (D) 100%. 


4. Complete picture scans (frames) recur (A) 20 times per 
second; (B) 3C times per second: {C) 40 times per second; 
(D) 50 times per second. 


5. The process of returning the beam from the bottom to the 
top of the picture is known as (A) vertical retrace; 
(B) horizontal trace: (C) horizontal retrace; (D‘ vertical 
trace. 


6. The system of fitting together two alternate sets of lines 
is known as (A) synchronization; (B) traversing; (C) 
panning; (D) interlaced scanning. 
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7. Poor high frequency responses due to open peaking coils or 
improperly alinged i-f system will (A) obscure the 
herizontal wedge and decrease its contrast with respect 
to the vertical; (B) obscure the horizontal wedge but in- 
crease its contrast with respect to the vertical; {C) obscure 
the vertical wedge and decrease its ¢ontrast with respect to 


the horizontal; (D) obscure both the vertical and horizontal 
wedges. 


8. In signal tracing of video i-f stages, if the signal genera- 
tor can be internaliy modulated by a 400-cycle note, {A) 
the VTVM can be used and sound bars noted on the screen; 
(B}) the VIVM can be dispensed with and a raster noted on 
the screen; (C) the VIVM can be dispensed with and sound 
bars noted on the screen; (D) the VTVM can be used to 
detect the sound bars. 


9. With direct coupling, or when a DC restorer is used with 
capacity coupling, the background illumination of the 
picture tube will be (A) in proportion to the signal 
strength of the station; (B) in preportion to the intensity 
picked up by tle camera at the television studio; (C) depen- 
dent on the setting of the “contrast" contro. knob; (D) 
dependent on the quality of the antenna. 


10. Inthe high-voltage supply, the voltage may reach (A) 
5,000 volts; (B) 10,000 volts; (C) 15,000 volts; (D) 
30,000 volts. 


Listing 


Directions: List the items called for in each of the following. 


Select your answers carefully. 


Ll. Television broadcasting requires two carriers. They are: 


(A) 


(B) a a cian aot des 
2. Two types of modulation are used in television receivers. 

They are: 

(A) oe ee 

(B) 
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A 100 mc FM carrier modulated by a 400-cycle per second 
tone would have twelve significant side bands { 6 lower and 
6 upper). They are: 
as ea ee (G) 
| a! (H) 
(c) (I) 
(D) (J) 
(SB) ({K) 
a (L) 


Some of the advantages of FM over AM might be summarized as 
follows: 


(A) 
(B) 
(Cc) 
(D) 
(E) 
Three advantages of transistors over vacuum tubes are: 

(A) 

(B) 

(C) 

The triode type transistor has one lead known as the emitter, 
one known as the base, and one known as the collector which 
compare to the following parts of a vacuum tube of the same 
function respectively: 

—— —— (Cc) 

(B) 

Three basic circuits, irrespective of transistor types are: 
(A) 
(B) 
(Cc) 


i et ee 


aerate ep pa fe 


co. 


beaten ramen Ataeree 6p ane 


ee a 


Wether nee 6 


wo acayeraioahy 


i 
176 
4 8. « number of troubles of an elementary nature common to both | 
7 television and radio receivers are: { 
= 
= | os, . 
= : 
(B) 
io: 
= (c) = ‘ 
Pd (D) 
ie. | 
et 9. Most noise suppression circuits consist of a diode, a triode, 
ae | or a transistor, and may be referred to as: 
| # 
| {A) 
ia 
a (B) 
= 
a | (D) 
: 10. When repairing a completely dead receiver, the technician should ; 
i look in one of the following two sections: 
: (A) 

+. 

_— | 

ae | 

_ ey 


— li. Virtually all receivers have a separately shielded high-voltage 


: compartment which houses the: , 
es . (A) 
“a 
i (B) : 
ig 
= (Cc) 
Pg (D) 
F 3 12. Distortions of received picture may be Givided into the following 
i three classes: 

(A) (C) 


(B) 
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The types of picture interference are: 
(A) 
(B) 
(c) 
(D) 


If the picture is present with no sound, possible defects or 
trouble may be in the: 


(A). = (c) 

(BY (D) 

The oscillo. -ope is a useful and informative instrument for: 
(A) 

(B) 

(Cc) 

(D) 


ee een F Ge 
berg Tr em emt I 


shore a a ek 


ee a Ry Jo Oa, tos 


on hay a pp ol oneal ae ew 


Wh. 


178 


Problems 


ae rr 
o ‘ 


Directions: Read each of the following problems carefully. Do the 
specific operations which each questions requires for proper solution. 
You may wish to refer to the reading assignment before proceeding with 
the problems. 


1. Make a block diagram of a conventional TV receiver. Label all the 


parts. 
| 
i 
re 
=: 
1 3 
iq 4 
: 
ees | 
rT 
i # 2. Make a block diagram of the various controls of a TV receiver, 
2 showing the section to which each is most closely related. Label 
ig all the parts. 
| 
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Assignment Covering 
Sheet No. 34 Units 188-203 


TELEVISION REALIGNMENT 


In order that the various sections of the television receiver 
function according to specifications, realignment of one or all of 
various stages may be necessary. 


In this unit you will have the opportunity to learn about the 
various techniques and procedures of television realignment. 


Assignment: 


1. Read the reference listed below. 
2. Answer the questions listed below and turn in your 
work by 


Reference: 


D. Mandl, Mandl's Television Servicing, pp. 363-378. 


. Questions: 


True-False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T",. If it is 
false, draw a circle around the letter "F”. 


T F 1. Front ends of television sets differ to a cons..derable 
extent and no two receivers are aligned in exactly the 
same sequence or procedure. 


T F 2. The general rule to follow is: If in doubt, realign. 


ae 3. The experienced technician has little difficulty in deter- 
mining whether a receiver needs realignment procedures 
instead of other troubleshooting techniques. 


T F 4. Many times technicians fail to achieve desired results in 
aligning even though they follow the manufacturer's 
service notes in detail. 


T F 5. Servicemen should remember that needed alignment is always 
obvious and that other circuit defects cannot cause symptoms 
of misalignment. 


T F 6. Tracking of television receiver front ends can be done 
successfully with the average television repair equipment. 


T F 7. The marker generator is really s single signal generator. 
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T F 8. 
T F 9. 
T F 10. 
T F dil. 
LT . 3B «P22 
T F 13. 
T F 14. 
Directions: 


Sweep generators may overload 


circuits being tested but 


markers have a built-in overload protector circuit. 


Improper setting of traps may 
frequencies which are part of 


The Simpson VOM has DC and AC 
30,000 volts to take care of 


To checx the frequency of the 


result in trapping out 
the desired response curve. 


ranges from 5000 volts to 
the high voltage circuits. 


marker generator for accuracy, 


one must have it tested by the Bureau of Standards. 


The alignment procedures for various sets differ, but 
certain precautions apply t> any alignment or tracking 
procedures involving sweep end marker generators. 


The National Bureau of Standards operates a radio station. 


A television serviceman cannot procure an actual visual 
indication of amplifier respanse.. 


Completion 


Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence corzvectly. 


l. The sweep ger_rator alone is 
tHE Strict frequency requirements encountered 
in television and FM work. 


2. The marker generator is really a _ 


3. To prevent interaction between the marker generator and the sweep 
generator it is better to inject the marker signal--preferabdly 


a 


4. Marker generators have 
frequency indicated on the dial can be accurately adjusted and 
caliktrated. 


of the sweep generator. 


adjustments by which the 


5. The process of calibration of a marker generator is to 
the marker signal generator with another 
generator of known accuracy. 


6. The marker generator can also be calibrated against the 
transmission sent out by station 


or any 


_. of known frequency. 


7. The grounding of all test equipment is a necessity for good 
results but precautions must be observed with respect to 


chassis. 


8. Make sure test equipment has been turned on from . to 
minutes before being put to actual use. 
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Commercial linearity adjustment generators use two osciiltetors, 
*ne below the _ oa sweep to produce a series of 
bars and one above to produce 
the bars. 
effect and _ effect are 


defects caused by shorted turns in the yoke or by an improperly 


designed or matched yoke. 


Multiple-Choice 


Directions: In the space at the left of each statement write the 
letter of the item which will provide the correct answer to complete 
the statement. 


1. The essential differences between the marker generator and 
the single signal generator are: (A} the single signal 
generator hag a lower frequency and thereby, accuracy of 
a higher order than does the marker generator; (B} the 
marker generator has a much higher frequency range and. 
accuracy of a higher order than does the single signal 
generator; ({C)}) the single signal generator has a much higher 
frequency range and accuracy of a higher order than does the 
marker generator; (D) the maxker generator has a much 
higher frequency range than the single signal generator but 
the accuracy of both are of equally high order. 


2. At those places where the trap circuits of the receiver 
are giving spots of decreased gain, the marker indication 
will be (A) much larger in amplitude than on the normal 
portion of the response curve; (B) missing from the normal 
portion of the response curve; (C) visible intermittently 
on either end of the response curve; (D} much smalier in 
amplitude than on the normal portion of the response curve. 


3. Excessive marker signal amplitude will (A} give a sharp 
response curve and very accurate band-pass indications? 
(B) give a ghost response curve and incorrect band-pass 
indications; (C) break up the response curve and give in- 
correct band-pass indications; (D} break up the response 
curve but w-11 not affect the accuracy of the band-pass 
indications. 


4. When using the "sweep sync" output of the sweep generator to 
sweep the horizontal trace of the oscilloscope, be sure to 
(A) shut of the internal sweep of the scope but not the 
horizontal sweep amplifier; (B’ shut off both the internal 
sweep of the scope and the horizontal sweep amplifier; 
(C} shut off the horizontal sweep amplifier but not the 
internal sweep of the scope; (D} snut off the internal 
sweep of the scope for 3 minutes then turn on again. 


7 4% 
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5. For television servicing it is desirable to use meters 
which have (A) high input impedance to load circuits under 
test to prevent blooming; (B) low input impedance to 
avoid loading down the circuits under test; (C)} high out- 
put impedance to avoid loading down the circuits under 
test; (D}) high input impedance to avoid loading down the 
circuits under test. 


6. The pincushioning effect can be produced when the 
corrector magnets (A) are out of adjustment on those 
sets which use them; {B) are properly adjusted on those sets 
which use them; (C) are grounded to the yoke housing; 
(D) are in phase with the raster. 

7. To adjust the pincushion magnets {A} reduce the raster size 
and adjust to obtain pincushioning; (B) reduce the 
raster size until all 4 sides are visible then adjust for 
slight barrel effect; {C) reduce the raster size until all 
4 sides are visible then adjust to straighten the raster 
sides and eliminate pincushioning; (D) increase raster size 
until barrel effect is obtained then adjust to straighten 
the raster and eliminate the harrel effect. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. Three resonant circuits which can be used to give marker indica- 
tions on the response curves traced on the oscilloscope screen are: 


(A) (c) 
(B) 


2. The types of markers which are incorporated within sweep genera- 
tors may be: 


(A) 
OO ea et eee, 


3. Some important factors often overlooked when aligning i~f stages 
and which because of this, cause much difficulty are: 
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When aligning video on FM i-f stages, two precautions should 
be observed: 


(A) 


(B) 


A general rule to follow is to use the sweep generator, marker, 
and scope in the following sequence for tracking and alignment 
procedures: 

(A) 

(B) 

(Cc) 

(D) 


(E) 
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Assignment Covering 
Sheet No. 35 Units 204-207 


COLOR TELEVISION 


After much experimentation a system of color television trans- 
mission and reception has been designed which the CC has approved. 
One of the main problems involved was designing a system which would 
permit the reception of black and white transmissions when color 
transmissions were not scheduled. 


As manufacturing processes and methods bring color television 
sets within the present market of black and white receivers, more and 
more of the technician's work will involve the service and repair of 
color television receivers. 


In this unit you will have the spportunity to learn the theory of 
the present system of color transmission and reception as the theory 
applies to service techniques and knowiedge. 


Assignment: 


1. Read the reference listed below. 
2. Answer the questions listed below. Turn in your work 
by 


Reference: 


D. Mandl, Mandl's Television Servicing, pp. 380-415. 
Questions: 
True-False 


Directions: The following statements are either true or false. If the 
statement is true, draw a circle around the letter "T". If it is 
false, draw a circle around the letter "F". 


tT #F L. Color transmissions, in respect to bandwidth, separation 
between video and sound carriers, and the scanning process, 


are quite different from those used in black and white 
sets. 


T F 2. The color subcarrier is modulated by the color components 
to form the sidebands, but the carrier itself is not trans- 
mitted. 


T F 3. The Q signal is transmitted as a double-sideband signal, 
each sideband 500 kilocycles distant from suppressed sub- 
carrier frequency. 


T F 4. On a monochrome reciever, the color signal becomes the 
conventional black-and-white picture. 
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F 5. Color television receivers use a separate detector to take 


the sound o.f prior to the video detector. 


F 6. The color receiver uses the conventional sync-separator and 


syn-amplifier stages as black-and-white receivers. 


F 7. In color television receivers it is necessary to take the 


3.58-me burst frequency which occurs during the back porch 
of a horizontal blanking and apply this to the proper a-f-c 
circuit. 


F 8. Resistors used at the grid of the demodulators minimize 


parasitic oscillations. 


9. The color and black and white receivers have the same type 
and number of circuits. 


10. A subcarrier used in color sets is an odd multiple of one 
half the horizontal sweep frequencies. 


ll. Tolerances for resistors in the matrix circuits should Le 
five per cent or less. 


12. To reduce the number of color signals necessary for modula- 
ting the carrier, the individual color singals are then 
changed to I and @ signals with definite phase relationships 
relating to color hues. 
13. The bandpass amplifier is employed between the audio 
amplifier section of a color TV receiver and the demodulators. | 


generator are essential for color television servicing. 


15. The absence of raster but presence of sound indicates lack 
of high voltage. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
reguired to complete the sentence correctly. 


14. A sweep generator with a flat output and an accurate marker 


Color transmission uses for the horizontal 


optical system which filtcrs from a televised scene the three 
primary colors of ‘. , and F 


The color receiver must have an adequate bandpass to accomodate 
the flat portion of the signals which extend to megacycles. 


Following the video detector, a ~hand 


scan frequency. 
The color television camera at the transmitting station uses an 
amplifier is used. 
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5. The matrix circuits are composed of __ which mix 
each of the color signal components in proper proportions with the 
luminance signals in order to derive the individual red.blue, and 
green signals. 


= 


2 
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6. A gating circuit tube acts as a gate for permitting the _ _ 
to be transferred across the tube and also 
_ the burst signal. 


7. The 3.58-me oscillatcr of a color television receiver may he 
checked by means of the bias which exists between 
and ‘ 


8. Inability of the reactance tube to hold the 3.58-mc oscillator 
may be caused by insufficient = 
from the video amplifier. 


9. The demodulators must mix the chrominance signals with the 
generated , and for this reason it is essential 
‘that their conversion gain be at a ___level. 
10. The green color is restored by mixing the Q and I signals with 
the Y signals in a resistive network called a ; 


ll. The phos shor on the inside of a 3-gun color tube is made up of 
a pattern. 


12. A phase detector, or __ compares the phase 
of the burst frequency with that from the 
3.58-me oscillator. 


Multiple-Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


1. Color information is added to the regular carrier as a 
subcarrier with a frequency of (A) 1.58 mc; (B) 2.58 me; 
(Cc) 3.58 mc; (D) 4.58 mc. 


2. The color receiver has an oscillator which generates a 
precise frequency in synchronization with the sub-carrier 
generators at the transmitter. This precise frequency is 
(A) 1.58. mc; (B) 2.58 me; (C) 3.58 mc; (D) 4.58 mc. 


3. The most common trouble which will be experienced in both 
the burst amplifier and the band pass amplifier are (A) 
losing sync; (B) losing alignment: (c) tube failures; 

(D) capacitor failures. 


4. Low emission from the Q demodulator affects the rendition 
of (A) red; (B) blue; (Cc) green (D) all of the above. 


5. The instrument to use in checking relative polarities of 
Signals at each individual matrix circuit 1s the (A) VTVM; 
(B) ohmmeter; (C) signal generator; (D) oscilloscope. 
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6. If the beam from one color gun is permitted to strike a 
phosphor dot of a different color, (A) the signal voltage 


will drop; (B) polarity will change; (C) parasitic oscilla- 


tions will increase; (D} incorrect color rendition will 
result. 


rea oe 


7. Because both the burst amplifier and the bandpass amplifier 
have applied to them gating pulses for periodic cube cutoff, 
failure of the keying or blanking pulses will cause the circuit 
to (A) overheat; (B) remain in oscillation; (C) oscillate 
intermittently; (D) be inoperative. 


_. 8. A VTIVM used in color television servicing must be capable 


of measuring a potential of (A) 0-5,000 volts; (B) 5,000- 


10,000 volts; (C) 20,000-30.000 volts; (D) 40,000-50,000 
voits. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


The wide-band video amplifier installed after the video detector 
has two primary functions. They are to handle the: 


(Ay es (B) 


There are two basic commercial color demodulator systems in 
general usage. They are: 


a Yl a Ee 


(B) 


Use of a cathode resistor in the color demodulator without an 
accompanying bypass capacitor results in: 


(Ay (B) 


reentry alee retort oe 


ES 


The outputs of the demodulators provide signals which indicate: i" 
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Assignment Covering : 
Sheet No. 36 Units 208-210 
RECORD CHANGERS : 

The recent upswing in populor interest for high fidelity repro- 4 


duction has centered manufacturers’ attention on the production of 
many types and styles of record changers. If the technician is to 


keep on top of his job, he must be aware of these manufactured changes 
almost as they occur. 


In this unit you will have the opportunity to learn some of the 
basic servicing techniques that apply to record changers. 


Assignment: 


Le meaner, enact Ot al ig gi, he tn woe 


1. Read the reference listed below. 
2. Answer the questions listed below and turn in your work by 


3. Prepare a record changer troubleshooting chart in which you 
list the trouble, possible causes of the trouble, and 
remedies. 


Reference: 


C. Marcus and Levy, Elements of Radio Servicing, pp. 248-279. 


Questions: 


True-False 


aeeY Bele nk an pee sso ghee acre hte Wayne I~ w - 
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Directions: The following statements are either true or false. If the 
statement is true, draw a circle around the letter "T%. If it is k 
false, draw a circle around the letter "F". be 


T -F 1. High fidelity reproduction of music has led to a refine- 
ment of standard radio receivers. 


T F 2. Record changer motors are so designed that they must be i 


operated only on the voltage indicated on the service i 

plate. ‘ 

A 

' a 

Tr F 3. The cutting stylus used in cutting records is forced, by F 
electric currents that pass through an a-f amplifier, to | 

vibrate vertically at the varying audio frequencies as it fr 


cuts the record. : 


T F 4. Magnetic pickups exert a very light pressure on records. 


T F 5. A stroboscope disc is used for determining whether a i 
record changer is level. 


T F 6. Changer base plates and pickup arms must be insulated from i 
common negative to avoid shock hazard. 
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F 7. Only the more expensive phonographs are equipped with tone 


controls. 


F 8. The servicing of phonograph motors and record changers is 


a field in itself. 


F 9. When replacing shielded cable, be sure to solder the 


Shielding in the middle of the lead to the chassis. 


F 10. When it becomes necessary to flip the radio-phonograph 


switch two or three times before positive contact takes 
place, a worn out switch is indicated. 


F ll. A characteristic of the push-pull stage is that it may 


increase even-harmonic distortion if it is not damped. 


F 12. An open output-transformer primary is a common trouble 


of the push-pull amplifier. 


F 13. An ordinary phonograph 3y be converted to high-fidelity 
by adding one or more speakers of the type found in the set. 


F 14. It is much easier to determine the faulty channel on a 


stereo amplifier with a center speaker than on one with 
a central speaker. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


In phonograph playback, the vibrating needle acts ona 
ee a iy OE 
c? .tridge. 


The crystal and the ceramic pickup cartridges of the vhonograph 
produce an average sudio signal output of about volt(s). 


Needle scratch is in the audio~frequencies; therefore, 
in one~stage phonographs, turning the control knob toward 
reduces scratch noise. 


The light source to be used in conjunction with the stroboscope 
disc can be either the or types. 


When using the stro »scopic disk, if the proper circle of dots 

remains station. cy for the most part but shows a periodic jump 

for some of the dots, erratic action of the or 
is indicated. 


Rumble may be caused by inadequate or 


The last audio or power stage in high-fidelity home Audio systems 
is generally a ‘ 
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18. 
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20. 


The push-pull stage amplifies at 
power output and with little __ 
and : 


frequencies with a 


Because paar _. distortien is reduced or elim- 
inated in 3 push-pull stage, the tubes may be overloaded somewnat 
without 


Transformer-coupled push-pull amplifiers are very common in 
recéivers amare stiil used in 
receivers. 


In order to get the 180-degree phase difference of signal voltage 

fed to the push-pull grids, in sets where resistance-capacitance 

couplings are used in place of transformers, a tube known as the 
_. is used. 


For a defective output transformer, an exact replacement is 
recommended but when such a replacement is not possible, a 

output transformer may be 
used. 


The only cause for trouble in the inverter is a 


In replacing a speaker in a single speaker set, the polarity of 
the speaker is ; 


Connecting a multispeaker system correctly is known as 


Tone controls are generally placed between a _ of 
in the amplifier. 


When the balance control must be reset for every position of the 
loudness control on stereo systems, the problem almost always is 
due to _. in the loudness control. 


The best position for a listener when listening to stereo-phonic 
recordings is between the 
and the from them. 


Low-frequency sounds are not ae 
to obtain the stereophonic effect. 


Large AM/FM radio-stereo-phono combinations are generally built 
up of several individual chassis interconnected by 
and 


Multiple-Choice 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 


the 


statement. 


1. The turn table in most common uSe in inexpensive players 
is the (A) manual; (B)} Semi-automatic; (C) fully automatic; 
(D) combination. 
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2. There are special high-output crystal cartridges which 
produce up to (A) 3 volts of audio output; {B) 6 volts of 
audio output; (C) 110 volts of audio output; {(D) 220 volts 
of audio output. 


3. For better hum elimination, prectically ail phonographs use 
at least a (A) one-section filter; (B) two-section filter; 
(Cc) three-section filter; (D) four-section filter. 


4. When a phonograph motor fails to operate, the serviceman 
should check the (A) line switch and wiring; (B) field 
and armature windings; (C) brushes; (D) motor for dust and 
dirt. 


5. With a push-pull amplifier, a simple method of obtaining the 
180 degree phase difference for the two grids, as well as 
equal voltage, is by means of a(n) (A) i-f stage; (B) 
phase inverter; (C) phase detector; (D) center-tapped 
transformer. 


6. If the output of the record changer seems very low or there 
is no output at all, the (A) motor should be checked; (B) 
line-cord should be checked; (C) drive mechanism should be 
checked; (D) pickup operation should be checked. 


7. Four-unit speaker systems generally consist of (A) two 
"woofers" and two "tweeters"; (B} one “woofer”, one “tweeter", 
and two mid-range speakers; (C) two “woofers", one “tweeter", 
and one mid-range speaker; {D) one “woofer”, one miu- 
range speaker, and two "tweeters", 


8. If a stereo set 1s dead, the trouble is almost sure to be 
in (A) the common power supply; (B) tne switch; (C) the 
speakers; (D) one of the tubes. 


9. When servicing an AM/FM stereo phonograph combination, 
which is dead on all functions, one should first (A) check 
pickup and input circuit; (B) check power supply; (C) check 
tuner; (D} check amplifier and speaker. 


10. When servicing an AM/FM monaural combination which is 
exhibiting distortion on all functions, one should first 
(A) check power supply, amplifier, and patch cords for 
open; (B) check pickup and input circuit; (C) check tuner; 
(D} check amplifier and speaker. 


Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. Two classifications of phongraph players and home audio systems 
according to types of records are: 
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ad 


192 


ae 


Ss 


6. 


A monaural phcnograph consists basically of: 
(A) 

(B) 

(Cc) eee 

(D) 


—— 


rs a cy 


Most record changers operate at speeds of: 

SS a ak ne eee en, (C) 

(BY = ae (D) 

Common troubles to be considered when servicing phonographs and 
radio-phonograph combinations are troubles with th: 

(AQ (Cc) 

(B) (D) 


When flexible shielded cable is found to be defective, it is best 


to replace the cable by making up a new cable in the following 
manner: 


(A) 
(B) 
6) en 


(D) 


(E) 


(F) 
(G) 
(H) 


When a radio phonograph switch needs cleaning, one may do so 
effectively by: 


(A) 
(B) 
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7. The push-pull emplifier generally performs the following functions: 


(A) 
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AUTOMOBILE RECEIVERS 


With many new model cars being manufactured with redios as 
standard equipment, plus the many older model cars whicn have had 
radios installed sometime in the past, a large proportion of the 
automobiles today now are equipped with radios. 


The technician will do well to know the various service techniques 
and skills iwthich apply specifically to automobile receivers. 


Assignmei:t: 


1. Foacé the reference listed below. 
2. Answex the questions listed below. Turn in your work 


DY: ~ 


Reference: 


C. Marcus and Levy, Elements of Radio Servicing, pp. 319-350. 
Questions: 


True-False 


Directions: The following statements are either true or false. If 
the statement is true, draw a circle around the letter "T*. If it is 
false, draw a circle around the letter “F". 


T F 1. In all cars the negative terminal of the storage battery 
is grounded. 


T F 2. If a fuse which has been replaced also burns out, this 
indicates a fuse of a higher amperage should be used. 


T F 3. The all-transistor auto radio is a superheterodyne circuit. 


T F 4. Since auto radios operate on battery power and these 
batteries are of either 6 volts o. 12 volts, there is no 
need for a fuse between the battery-plus lead and the 
battery. 


T F 5. The spark plate is a choke that serves to filter out igni- 
tion noise. 


T F 6. To compensate for different antenna installations with 
different antenna capacitances, there is an adjustment 
in the radio cabinet. 


T F 7. Resistors which are added to the vibrator circuit to 
prevent voltage peaks in the primary are, as a result of 
the sudden changes of current in the inductance, subject 
to frequent replacement. 
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F 8. The case of the transistor of the r-f amplifier stage is 


grounded in transistorized auto radios. 


F 9. A frequent service problem is the replacement of the 


buffer capacitor. 


F 10. Vibrators are seldom a source of trouble in car receivers. 


F lil. Generally speaking, resistances are larger and capacitances 


are smailer in transistor circuits than in tube circuits. 


F 12. Because of the expense involved, it is almost always better 


to repair a vibrator rather than replace it. 


F 13. A good vibrator will start only at the volt ge specified, 


never lower. 


F 14. Push-button tuning systems employ a tuning stage with a 


Special capacitor and tube or transistor for immediate 
selection of a desired station. 


F 15. The general procedure in alignment of auto radios is to 


begin with the i-f circuit and work back to the antenna. 


F 16. In checking to see if the vibrator power supply is working 


normally, if we have all tubes lit, a B+ voltage of 150 
to 250 and no vibrator buzz, we may logically suspect 
the hash-suppression circuits. 


Completion 


Directions: Fill in tre blank(s) in each statement with the word(s) 


required to complete the sentence correctly. 


Ls 


In addition to the newer 12-volt systems presently used in new 
cars, many older model cars will have receivers with a low voltage 
of volts. 


The first possibility of trouble in an antenna input circuit 
is that the antenna becomes grounded to the 
through its ; 


Because of the relatively low cut-put impedance of the 
transistors, there is no out-put a 


If it should become necessary to replace the speaker on a 
transistor auto radio, it is important to use a similar one 
for proper and | 
operation. 


The vibrator of a car radio acts as a - 


Most vibrators are designed so that the vibration takes place at 
about cps. 
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= 7. When a receiver is dead and the trouble is traced to the output 
= 


i 
i" 


| stage, a likely cause is atin) 


a 


a SS ST 


ay 


by service men, other than those devices incorporated in the 


t 
| 
t 
7 | ore 
Bs 8. Two devices for noise pick-up reduction which may be employed 
! 
| : 
a receiver, are _ and 


SE ES yh 


9. Cars that use alternators, instead of generators, do not 
require a across the alternator. 


a 10. When trouble shooting the vibrator in older-style sets, the rec- 
& tifier tube may exhibit the usual malfunctions of 


= = and/or 
Ee | leakage. 
ES ll. Leakage of the cathode-heater is definitely indicated when there 
tr? is no __ , the is working, the e 
ike is a heavy _ current drain, but there is some 
voltage at the plates. 


12. If the search tuner searches but fails to bring in any station, 
yet the receiver works manually. the trouble probably is in the 


" NEMA thE 


a ° 


Directions: In the space at the left of each statement, write the 
letter of the item which will provide the correct answer to complete 
the statement. 


1. The device which is first used to filter out generator 
interference is a {A) spark-plate capacitor; (B) paper- 
type capacitor; (C) dry-plate rectifier; (D) variable 
capacitor. 


2. The primary purpose of the vibrator is to (A) convert AC 
to DC; (B) convert DC to AC; (Cc) provide a sound check for 
the technician to determine if voltage is present; (D) act 
as a filter choke. 


| 
i 
1 
| 
i‘. Multiple-Choice 
| 
t 
| 
f 
| 
t 
t 
| 
_.... 2+ Buffer capacitors, because of their use, may be replaced 
| by {A) components of a higher value; (B). components of a 
lower value; (C} components of the same value; (D) a spark- 
plate capacitor. 
‘ 4. Mostintermittent conditions in car receivers arise from 
ae (A) a weak battery; (B) loose wires: (C) defective capaci- 
- tors or resistors; (D) poor starting of the vibrator. 


ae es ee eee 


=. 5. If a normal amount of hash and no signals are heard from 
= the speaker and random noise is present, the trouble is 
a likely to be in the {A) vibrator; (B) speaker; (C) a-f 

; circuit; (D) antenna. 
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Listing 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. The design of parts for auto and home radios which ere the same 
are: 


OP ee ee (D) 
(B) (E) 
(Cc) (F) 


2. List 4 problems enccuntered when considering the design of the 
antenna input circuit to a car radio. 


(A) 
(B) 


(Cc) _ 
(D) 


3. Distortion may occur in the receiver from the driver stage as 
a result of: 


(A) 
(B) 
(c) 


4. When all voltages are low or at zero, the hot battery line is open 
or has developed a resistance. The service man should check for: 


9) ee (D) 
ae ee (E) 
(Cc) 

5. The purpose of the buffer capacitor is to: 
(A) 
(B) 
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6. The best points for bonding ground straps to insure good electrical 
bending are from the: 


(A} 
(B) 


7. Vibrators may usually fail for either of two reasons: 
(A) 
(B) 
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Information 
Sheet No. 1 


THE RADIO-TELEVISION TECHNICIAN AND HIS JOB 


One of the most important factors which will contribute to your 
success or failure as a beginning radio-television technician will be 
your ability to locate a defect in the guickest possible time. The 
actual time you spend in repairing or replacing the defect will often 
be much shorter than the time spent in finding 1t. 


Once a receiver has been repaired or put back in top-notch condition, 
a fair and just customer-cost will have to be calculated, keeping in 
mind wages, shop overhead, wear on equipment, etc. Customers will 
soon know that your charges sre fair or unfair, and your business will 
prosper accordingly. The radio-television technician must also, 
in addition to being a serviceman, be a businessman. 


Generally speaking, the technician may work an eight-hour day in 
the shop or on “house calls". It may well be, however, that night 
service calls will have to be made when the occasion arises. 


The financial return which a radio-televis‘on technician may 
expect will vary greatly with locality and type of employment. You 
may be starting work in a one-man shop where your salary is all that 
1s left after rent, materials, supplies, insurance, new test equipment, 
advertising, and the like are paid for; or, you may begin work in a 
large repair house where your work hours and salary are fairly stable. 


The working conditions which the radio-television technician has 
are generally good. Since there is a danger of high and low voltage 
shock, the experienced technician should not become too complacent 
about working with such voltages. Generally, heating and lighting 
are adequate. 


Good health and personal appearance are also very important in any 
occupation in which the worker deals with the public. You should 
always present a neat and clean appearance, and your shop should be 
kept in the same manner. Although good health 1s important, it should 
be stressed that greater than average physical strength is seldom 
required, and average vision and hearing are sufficient. 


Personal interests are of importance for the prospective radio and 
television serviceman. This occupation seldom involves vigorous 
exercise; jt is generally indoor work with a small amount of outdoor 
activity. The hours are usually regular and the working day is the 
same as in other occupations of this nature; ordinarily, this is 
eight hours per day. Any student who 1s interested in scientific 
and theoretical subjects which must be analyzed to be understood 
should find radio and television servicing an interesting vocation. 
This interest should be deep enough to enable him to study radio and 
television theory and new developments without any feeling of boredom, 
because this knowledge is necessary for success. 


TRAINING PLAN AND PROGRESS RECORD 
for 
RADIO AND TELEVISION SERVICING 


Employer ‘s Copy 


= JOB TRAINING: What the Proficiency RELATED INFORMATION: Wheat 

zs Worker Should Be Able to Do Shown the Worker Should Know 

ae Fundamental Radio and Electrical Theory 

i= 
Read resistor and capacitor The nature of radio waves, 
codes, calculate resistance, the electron theory, alter- 
voltage, current, and imped- néting current theory, 
ance, read schematic diagrams, series and parallel cir- 
and replace parts in the cuits, and magnetism 


voltage divider 


Time in hours 


Theor Desian, and Servicing of Radio and Television Components 


3 
% 


Ascertain tube characteris-— The use of resistors, re- 
tics from tube manual, producers, inductors, 

check tubes, replace transistors, and switches 
batteries in portable in radio and television 
receivers, diagnose and circuits, how tube checkers 
remedy troubles in power operate, tube numbering 
supplies, recognize and system and ratings, power 
repair common speaker supplies used in radio and 
troubles television receivers, and 


theory of loudspeakers 


Time in hours 


Test Equipment and General Servicing Techniques for 
Radio and Television 


Install output transformer, Typical circuits for first 
determine if first audio audio stages, amplifier 
stage is normal, read ana circuits and design and 
interpret RC amplifier typical troubles of push- 
design tables, and correct pull, R.F., and audio 


troubles in various stages stages 


Time in hours 


Characteristics and Uses of Electron Tubes 


Read and interpret tube The characteristics and 
se characteristic curves, uses of electron tubes, 
. 3 identify and correct power functions of typical 
= stage troubles and components 1n power stages, 
. 3 troubles in the converter and commonly encountered 


Time in hours 


stage bea power audio stage troubles 


q 
h 


t 


| te oe 


a 


Ih 


lh 


bo” 


Control Circuit 


Recognize and correct Theory, design and typical 
troubles in control cir- troubles of control circuits 
cuits and in the second 


detector AVC stage 4 
a os 


Theory and Servicing of FM Receivers 


Time in hours 


Analyze FM receivers, Fundamentals of frequency 

install FM tuners, make modulation, fundamental FM 
alignments, and locate receiver circuits, and FM 

and correct troubles in receiver alignment pro- 


FM receivers 4 cedure 
ee we 


Theory and Servicing of Television Receivers 


Time in hours 


Correct troubles in the Theory and design of tele- 
tuning indicators, check vision components, types of 
and adjust vertical and circuits employed in tele- 
horizontal systems, adjust vision receivers, typical 
controls, make alignments, troubles in sweep systems, 
and diagnose and remedy functions and operating 


alignment procedures, the 
nature of video waves, and 
general trouble shooting 


television interference 4 characteristics of controls, 


Time in hours 


techniques 
Color Television 
Check phase relation Theory of color transmission, 
between I and Q signals troubles typical of color 
with color-bar generator television, circuits and 
test equipment peculiar to 
Time in hours color television 
Record Changers 
Correct troubles peculiar Typical troubles of radio- 
to radio-phonograph combina- phonograph combinations 


tions, and repair and adjust 
turntabies and record 


changers 4 
Time in hours ra 


Code for employer's use in marking student's progress: 


Performed some operations in area Perfarmed some operations 
with reasonable profi- 
ciency 

Performed most operations in area Performed most operations | 


satisfactorily 
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TRAINING PLAN AND PROGRESS RECORD 
for 
RADIO AND TELEVISION SERVICING 
Student 's Copy 


JOB TRAINING: What the Proficiency RELATED INFORMATION: What 
Worker Should Be Able to Do Shown the Worker Should Know 


Fundamental Radio and Electrical Theor 


Read resistor and capacitor 
codes, calculate resistance, 
voltage, current, and imped- 
ance, read schematic @iagrams, 
and replace parts in the 


voltage divider 4 
Time in hours aN 


Theor Desiqn, and Servicing of Radio and Television Components 


The nature of radio waves, 
the electron theory, alter- 
nating current theory, 
Series and parallel cir- 
cuits, and magnetism 


Ascertain tube characteris- The use of resistors, re- 
tics from tube manual, producers, inductors, 

check tubes, replace transistors, and switches 
batteries in portable in radio and television 
receivers, diagnose and circuits, how tube checkers 
remedy troubles in power operate, tube numbering 
supplies, recognize and systems and ratings, power 
repair common speaker supplies used in radio and 


troubles bed television receivers, and 


: theory of loudspeakers 


Test Equipment and General Servicing Techniques for 
Radio and Television 


Time in hours 


Install output transformer, 
determine if first audio 
stage is normal, read and 
interpret RC amplifier typical troubles of push- 
design tables, and correct pull, R.F., and audio 


troubles in various stages ys stages 


Characteristics and Uses of Electron Tubes 


Typical circuits for first 
audio stages, amplifier 
circuits and design and 


Time in hours 


The characteristics and 
uses of electron tubes, 
functions of typical 


Read and interpret tube 
characteristic curves, 
identify and correct power 
Stage troubles and components in power stages, 
troubles in the converter and commonly encountered 


stage 4 power audio stage troubles 


Time in hours 


(Ptoose es, 


Control Circuits 


Recognize and correct Theory, design and typical 
a= troubles in control cir- troubles of control circuits 

cuits and in the second 

detector-AVC stage KA 


Time in hours Vian 


Theory and Servicing of FM Receivers 


Analyze FM receivers, Fundamentals of frequency 

install FM tuners, make modulation, fundamental FM 
alignments, and locate receiver circuits, and FM 

and correct troubles in receiver alignment pro- 

FM receivers SH cedure 


Time in hours SN 


Theory and Servicing of Television Receivers 


Correct troubles in the Theory and design of tele- 
tuning indicators, check vision components, types of 
and adjust vertical and circuits employed in tele- 
horizontal systems, adjust vision receivers, typical 
controls, make alignments, troubles in sweep systems, 
and diagnose and remedy functions and operating 


television interference nea characteristics of controls, 
; alignment procedures, the 


nature of video waves, and 
general trouble shooting 


Time in hours 


techniques 
Color Television 
Check phase relation Theory of color transmission, 
between I and Q Signals troubles typical of color 


with color-bar generator oH television, circuits and 
test equipment peculiar to 
Time in hours aN color television 


Record Changers 


Correct troubles peculiar Typical troubles of radio- 
to radio-phonograph combina- phonograph combinations 
tions, and repair and adjust 

turntables and record 


changers ar 
aera WX 


Time in hours 


Code for employer's use in marking student's progress: 
Performed some operations in area Performed some operations 
with reasonable profi- 
clency 


Performed most operations in area Performed most operations 


satisfactorily 
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TRAINING PLAN AND PROGRESS RECORD 
for 
RADIO AND TELEVISION SERVICING 


JOB TRAINING: What the Proficiency RELATED INFORMATION: What 
Worker Should Be Able to Do Shown the Worker Should Know 


Fundamental Radio and Electrical Theor 


Read resistor and capacitor 


The nature of radio waves, 
codes, calculate resistance, 


the electron theory, alter- 


voltage, e¢urrent, and imped- nating current theory, 
ance, read schematic dia- series and parallel circuits, 
grams, and replace parts and magnetism 


Time in hours 


in the voltage divider. ed 


Theor Design, and Servicing of Radio and Television Components 


Ascertain tube characteris- Tre use of resistors, 

tics from tube manual, reproducers, inductors, 
check tubes, replace transistors, and switches 
batteries in portable in radio and television 
receivers, diagnose and Circuits, how tube checkers 
remedy troubles in power Operate, tube numbering 
supplies, recognize and system and ratings, power 
repair common speaker supplies used in radio and 


troubles 4 television receivers, and 


‘ theory of loudspeakers 


Test Equipment and General Servicing Techniques for 
Radio and Television 


Time in hours 


Install output transformer, Typical circuits for first 


determine if first audio audio stages, amplifier 
stage is normal, read and circuits and design and 
interpret RC amplifier typical troubles of push- 


design tables, and correct 
troubles in various 


stages SX 
Time in hours aN 


Characteristics and Uses of Electron Tubes 


pull, R.F., and audio stages 


Read and interpret tube The characteristics and uses 
characteristic curves, of electron tubes, functions 
identify and correct power of typical components in 
stage troubles and power stages, and commonly 
troubles in the converter encountered power audio 
stage stage troubles 


Time in hours 


Control Circuits 


Recognire and correct 
troubles in control cir- 
cuits and in the second 
detector-AVC stage 


Time in hours 


Theory, design and typical 
troubles of control circuits 


Theory and Servicing of FM Receivers 


Analyze FM receivers, 
install FM tuners, make 
alignments, and locate 
and correct troubles in 
FM receivers 


Time in hours 


Fundamentals of frequency 
modulation, fundamental FM 
receiver circuits, and FM 
receiver alignment pro- 
cedure 


Theory and Servicing of Television Receivers 


Correct troubles in the 
tuning indicators, check 
and adjust vertical and 
horizontal systems, adjust 
controls, make alignments, 
and diagnose end remedy 


television interference ea 
Time in hours aN 
Color Television 


Check phase relation 
between I and Q signals 


with color-bar generator be 
Time in hours eo 
Record Changers 


Correct troubles peculiar 

to radio-phonograph combina- 
tions, and repair and adjust 
turntables and record 


changers 4 
Time in houxs Va 


Theory and design of tele- 
vision components, types of 
circuits employed in tele- 
vision receivers, typical 
troubles in sweep systems, 
functions and operating 
characteristics of controls, 
alignment procedures, the 
nature of video waves, and 
gen2ral trouble shooting 
techniques 


Theory of color transmission, 


troubles typical of color 
television, circuits and 
test equipment peculiar to 
color television 


Typical troubles of radio- 


phonograph coribinations 


Code for employer's use in marking student's progress: 


Performed some Operatioi.s in area fe 


Performed most operations in area Performed most operations 
satisfactorily 


Perfarmed some Operations pas== 
with reasonable profi- 
ciency 
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VT_003_ 491 
A Guide for Use in Developing Training Programs in Vocational 
Welding (Combination), 


Mississippi State Univ., State College. Curriculum Lab, 
Mississippi State Dept. of Vocat. Educ., State College 
Pub Date - Feb67 

MF AVAILABLE IN VT-ERIC SET 72p., 


*CURRICULUM GUIDES, “TRADE AND INDUSTRIAL EDUCATION, *WELDERS, 
“WELDING, HIGH SCHOOLS, POST SECONDARY EDUCATION, EQUIPMENT, 


This curriculum guide was prepared to assist the trade instructor in 
planning and developing a welding course to prepare high school 
vocational students for entry-level occupation as a combination 
welder, The material was developed by a Curriculum committee from a 
trade analysis involving welded oints, welding positions, and types 
of metals to be Joined. Instructional blocks are (1) Layout, (2) 
Oxyacetylene, (3) Burning (Oxyacety lene pateing) (4) Brazing and 
Soldering, (5) Manual Metal Arc, (6) Heliarc (Tig), (7) Manual Inert 
Gas, and (8) Short Arc. Job sheets within each block include (1) a 
ob assignment, (2) references, (3) trade principles, (4) equipment, 
5) tools and supplies, (6) Safety, and (7) trade practices. Related 
instruction outlines cover (1) Introduction to Welding, (2) 
Oxyacetylene Welding, (3) Basic Metallurgy, (4) Welds, Joints, and 
Positions, and (5) Blueprint Reading. The course is designed as a 
2-year program with 1,080 hours of training to be taught by a 
teacher with at least 2 years of work experience beyond the 
learner's level, The program is for students who want, need, and are 
able to profit from instruction and who have made a definite 
vocational choice. Equipment and consumable Supplies are listed, and 
a bibliography con“ains instructor's references, recommended 
textbooks, and reference books. This document i$ available for $2.00 
from Curriculum Laboratory, Box NU, State College, Mississippi 
39762, (HC? 


oth 


ran o 


i ! 
[m3 wih is 
> 
5 2 
2. 
@ 


oe 


q if 


VOCATIONAL WELDING 


~Combination- 


Me 
ty 
i 


aN 


PRELIMINARY DRAFT—-~— FOR DISCUSSION ONLY 


Prepared and Issued by the 
CURRICULUM LABORATORY 
TRADE AND TECHNICAL EDUCATION 
STATE DEPARTMENT OF VOCATIONAL AND TECHNICAL EDUCATION 


Jackson, Mississippi 


Located in the 
DEPARTMENT OF INDUSTRIAL EDUCATION 


MISSISSIPPI STATE UNIVERSITY 
State College, Mississippi 


VTO03494 


‘ 


Le 


4 
y 


} 
Hi 


H bP « iq 
ARE atte taped 
sibs “ 3 


fi 


a 


i 


fi 


1% we eo -, " : 


ass 


VT 


ib, 
ha he aves ot 


Cay “ee (Joumi és 


N feu = ee |, 
i ee, 
1 
sea bles 
a OF eth ot Th eg, 
‘oe "1 


. “4 
eet i eg A Sr ee 


A GUIDE 
For Use in Developing Training Programs 
in 


VOCATIONAL WELDING (COMBINATION) : 


Prepared and Issued by the 
CURRICULUM LABORATORY 
TRADE AND TECHNICAL EDUCATION 
STATE DEPARTMENT OF VOCATIONAL AND TECHNICAL EDUCATION 
Jackson, Mississippi 


Located in the 
DEPARTMENT OF INDUSTRIAL EDUCATION 
MISSISSIPPI STATE UN VERSITY 
State Col’ege, Mississippi 


. : 
Rec iatines STA —rTe H eat ternpnen = A 2 


.— 


ae tee 


a 


at ptenantan 


, 
MEMORANDUM 


TO: The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 
980 Kinnear Road 
Columbus, Ohio 43212 


FROM: (Person) Robert p. Sartin (Agency) Curriculum Laboratory 
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RE? (Author, Title, Publisher, Date) Mississippi Curriculum Laboratory, 
A GUIDE IN VOCATIONAL WELDING - (COMBINATION) 


State College, Miss: Curriculum Laboratory of the State Department of 


Vocational and Technical Education, Mississippi State University, 1967 
Supplementary Information on Instructional Material 
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each blank for which information is not available or not applicable. Mark P 
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Agency 
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FOREWORD 


Training for a tr=.e has come to be a practice in which a qualified instruc- 
tor (1) presents to the trainee special information (related instruction) and (2) 
directs the trainee in applying the information (skill building) to jobs per- 
formed in a shop. The development of skills is given the major emphasis as re- 
fiected by the large percentage of total training time devoted to shop work. 
During this time, every effort is made to provide trainees with assignments 
identical with on-the-job responsibilities in the trade or resembling those of 
actual employment as closely as possible. Since the combination welder is a very 
highly skilled tradesman, skill building is doubly important. Many hours must be 
invested in repetitive practice to develop satisfactory technique. The correct 
balance between these two types of instruction is important. Authorities in the 
field recommend that about one hour in five be devoted to related instruction. 
This 20 percent figure means that a little over 200 clock hours of total training 
time is considered adequate. 


The decision as to exactly when to make the presentation of related instruc- 
tion is another problem. Ideally, related information should be given at that 
point where it is of greatest benefit. Generally, this is immediately prior to 
application. However, much of the related instruction is not immediately appli- 
cable, but is of a broad nature and designed to give the trainee a strong founda- 
tion. Care should be taken to avoid lengthy lecture sessions when presenting 
this type of information. Experience has shown that trade trainees neither 
respond to nor profit from lengthy lectures nor to information far removed from 
its application. Some of the related information can be given in an orientation 
period, prior to any skill development. Other parts can then be intermittently 


dispersed as shop work progresses. 


To encourage and support an organized instructional program, the staff of 
the Laboratory has invested considerable time in locating and indexing sources of 
information and technical data. These sources may be used by the trade instruc- 
tor to supplement his daily instruction. In the left-hand column under the head- 
ing REFERENCES, fourteen sources have been indexed and keyed to be easily located 
by the instructor. Some of these sources will contain a type of information 
which the instructor will want to use in his related instruction. Other sources 
are developed around a job-sheet format. The instructor may want to use these as 


a guide in making up his own job sheets. 
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Summarizing, trade training for the welder requires extensive periods of 
repetitive practice in developing technique. Related instruction, while of equal 
value, requires fewer clock hours but greater effort by the instructor to effec- 
tively work it in. Related instruction is generally given immediately prior to 
application. When this practice is inadvisable or impractical, related instruc- 
tion should be broken into teachable units and given by the instructor as his 


judgment dictates. 
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TO THE INSTRUCTOR 
Introduction 


The purpose of trade training is to prepare persons for entry into a specific 
trade. To accomplish this, the instructor guides each trainee in the development 
of knowledges and skills of his trade. The instructor uses teaching methods and 
instructional materials as tools, much as he uses the tools of his trade to per- 
form specific tasks. His skill as a teacher and as a tradesman depends upon his 


ability to use these tools. 


A full treatment of the role of the Curriculum Materials Laboratory in im- 
plementing the foregoing process is contained in the Operational Plan. Simply 
stated, the Laboratory provides technical assistance to state and local educators 
in improving instruction through the development of instructional materials, and 


communicates with industry about training being offered. 
The first_step 


Since the accepted practice in trade training is the identification of the 
knowledges and the skills of the trade, the Laboratory asked Mississippi trade 
instructors to supply information. The process described in the FOREWORD was 
used in arranging the information in a teachable form. It is an instructional 
base and is usually referred to as a course outline or guide. Its proper use ; 
requires skillful applications of teaching methods as tools in presenting the 
content of the outline. The end result is a trainee who is skilled and know- 
ledgable. 


Since this publication is the instructional base for the teaching of a : 
specific trade, all future work will be planned around this base. Workshops will 
be held to develop supplementary instructional materials for use by the trade i 


instructor in enriching his program. 


Characteristics of this publication 


First, its scope, in terms of content, is broad and applicable in all yvarts 
of the state. The instructor, who directs his class in becoming proficient with 
each of these knowledges and skills, assists each student in meeting beginning 
employment standards. The student is prepared to take advantage of opportunities 


for gainful employment in any part of the state. 
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Second, while the scope of the program is broad and there is depth, an ef- 
fort was made to confine the content of the outline to those knowledges and 
skills essential to occupational entry. This policy allows the local instructor 
to supplement his program with additional experiences. Although identifying only 


essentials, this publication encourages local insitiutions to seek and to offer 
the special instruction which will meet regional industrial needs. 


Third, a serious effort has been made to arrange the content in a usable 


form. The elementary knowledges and easiest tasks precede more difficult ones. 


Assignments are written in a step-by-step fashion. All content has been care- 


o 


sat 
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fully sequenced. Time for instruction in class and in shop is listed in approxi~ 


mate terms. 


Fourth, as indicated by certain items in the format, this publication is 


na ones an 
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designed for the Type B Shop found in Mississippi secondary schools. However, 
it should not be inferred that this is its only valid use. The content and 
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sequence are equally applicable to trade training in junior cclleges and in MDTA 
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programs or in any preparatory program. 


The impact of this publication 
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What then should be the impact of this publication on the local prograz? 


Since the purpose is to encourage a planned, orderly, more efficient instruc~ 


od 


tional program, it must be used and evaluated by the instructor. He should give 


this publication his best efforts in light of the principles and practices of 


"4 
My tee 


tr.de training. Examination, evaluation, and recommendation during preparation 
of instructional materials and while teaching from them wiil assist in continued 
program development. Using this publication as a guide, the instructor should 
make lesson plans for lectures and demonstrations and should prepare shop activ- 


icies. In some instances, the instructor will likely find more information and in 
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greater detail than he is presently using. There may be more than one job assign- 
ment. In other instances, the development of an idea may appear to shallow or 

a job may be absent. It is at this time that the instructor can be most helpful 
in the following ways: (1) by suggesting which areas can be effectively covered 
in a shorter time, (2) by identifying areas requiring greater emphasis, which 
would involve additional detail and an extended time allocation, (3) by extending 
the instructional content to reinforce or clarify ideas, (4) by »repar‘np addi- 
tional or alternate jobs, (5) by listing references, texts, and instructional 

aids at appropriate places, and (6) by suggesting additions and deletions. 
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Some of the suggestions listed above may require only marginal notes; others may 
call for development of completely new and wore comprehensive materials. The 
result will be realistic evaluation of content, organization, and tie allotment 


for each unit. 


Pur, ’s..5 ard characteristics not inferred 

As previously stated, *his publicati.n ‘s intended to assist in improving 
instruction. It is plannec, items are sequenced, and time limits are set because 
these characteristics are the heart of a strong instructional program, and for no 
other purpose. Consequently, it should not be inferred that this publication is 
an exact image of any given program. As noted earlier, local institutions go 
well beyond these minimum requirements to enrich their programs. 

Also, it is not expected that every institution's program be exactly like 
every other program, that hour allotments be rigidly adhered to, or that students 
be rotated on a clockwork or calendar hasis. On the contrary, the emphasis is 
on individual proficiency. It is likesy that students of lesser ability will 
require longer periods in certain areas. These students may gain only the mini- 
mum proficiencies, whise more able students will prugress rapidly and engage 
in many enriching experiences. Consequently, the planning, sequencing, and 
allotting are not designed to standardize programs, but to assist local teachers 


in planning more carefully aad conducting their instruction more effectively. 


Evaluation 


Finally tecent vocational~technical legislation contains provision for 
follow-up and program evaluation. The day is coming when vocational-technical 
education will be held accountable for its actions in training youth and adults 
and for the millions of dollars it has spent. The Curriculum Materials Labora- 
tory will, no doubt, be involved in developing suitable instruments ind evalua- 
tive criteria at that time. This publication, representing the combined efforts 
of Mississippi education and industry and containing the material these groups 


consider appropriate, may well serve as one basis for making such a study. 
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VOCATIONAL WELDER (COMBINATION) 


The vocational welder fuses metal parts according to layouts, blueprints, 
and work orders. He may use a variety of welding processes that include manual 
metal arc welding, inert gas welding, oxy..cetylene welding, and any other of a 
number of special processes. 

The welder must set up and adjust equipment, estimate and order supplies, 
and often plan his work. He may find his work previously positioned, or be re- 
quired to clamp together components himself. In smaller plants and companies 
he will be required to perform layout, fitting, and aligning with various degrees 
of difficulty. We repairs broken or cracked parts, fills holes, fills up worn 
parts. For thes casks, he must be familiar with fabricated, cast, and forged 
parts in structural forms which make up frames, tanks, pressure vessels, and 
shelves. Proper layout, fitting and alignment require a knowledge of geometry, 
the special properties of metals, effects of temperature variations, and standard 
fabrication techniques. 

A more detailed job description of each specialty area may be found in the 
Dictionary of Occupational Titles, third edition. See WELDER, COMBINATION, 
812.884; WELDER, ARC, 180.884; WELDER, GAS, 811.884; and WELDER-FITTER, 819.381. 
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CHARACTERISTICS OF TRADE TRATNING 


Introduction 


Training fuc various trades without on-the-job experience can be and is 


being given effectively by simulating, in Locales other than industrial plants, 


an on-the-job environment. The inéustrial environment is achieved im an educa- 
tional institution by performing jobs of fabrication and service using industrial 
techniques and industrial~type equipment and facilities, ‘The additional require- 


ments placed upon the training as a result of its operating within an institution 


have been successfully met. It has proved advantageous to all concerned to pro- 


vide preparatory training for qualified students and extension training for 
enployed tradesmen. Characteriatics of institutional training are briefly 
described in the following paragraphs. 
Physical Facilities, Equipment, and Supplies 

As previously stated, trade-training facilities must be designed and con- 
structed so that they lend themselves to fabrication and service operacions found 
in industry. Built-ins are provided with adequate floor space, lighting, climate 
control, power sources, entrances, equipment, storage for supplies, finished- 
product handling, waste-disposai systems, etc. --each of which is duty-rated to 
serve its purpose in en industrial manner. That costs and floor-space require- 


ments per pupil are higher chan those for general education are facts that must 


be recognized because they are intrinsic in the nature of the training and can- 


not be side-stepped. Equipment and supplies must meet the standards of quality 


and yarlety used in industry, and they must be maintained and replenished. 


instructor Qualifications 


Gf equal importance is the caliber of the instructor. Past experience has 


assisted in establishing the requizxement of at leest two years of work experience 
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beyond the learner's level, in the specific training being given, and of broad 
experience in the majox areas of the industrial occupation. The instructor 
must be adept in selecting, organizing, and presenting trade information and 
skills-~a fuller treatment of whith may be found in later paragraphs. The 
trade teacher must also keep himself occupationaily up to date through study 
and association with indust.ial activities. 


Student Screening and Selection 


The State Plan states that any student who wants, needs, and is able to 
profit by instruction is eligible for enrollment in vocational training. His 
ability to profit by the instruction depends, in large measure, on his making 
a definite vocational choice, his desire to gain the knowledges and skills of 
the trade, and his educational background. These qualifications are evaluated, 
insofar as is possible, by a vocational-guidance process which includes an 
examination of the applicant's school record, a personal interview, a check of 
references, and tests for interests, motivations, and learning rates; and, in 
the absence of adequate guidance facilities and a screening process, it is 
reasonable to expect that a considerable number of those accepted for training 
will need remedial instruction in science, mathematics, and communication skills. 

In Mississippi, preparatory training is offered in the Type B Shop iocated 
in the comprehensive high school. Trade training is carried on 180 days per 
year. Normally, the course is elected for both the junior and the senior years. 
in two years a student receives 1080 hours of instruction. However, some 
students enroll for the senior year only. Although these students receive no 
more than minimai experiences, instruction on a planned rotational basis will 
provide them with knowledges and skills in the basic blocks of rhe trade and 


will render them employabie. 
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geaching Tactuigues 

Trace training uses mest, if not all, of che conventional teaching tech- 
nigues and adapts them te the information to be presented. The “tell-show-do- 
chack™ method has been found highly effective and is the one most commonly used. 
The instructor "telis" by informally lecturing on a given topic. Open periods 
of discussion allow the student to clarify points not initially grasped. The 
instructor may choose to stimulate thought or to spsot~check comprehension by 
questioning. The “show method is employed when a demonstration can more vividly 
present a principle or the steps of trade procedure. Specially prepared audio~ 
visual aids may be involved to "show''. The major investment of time is on the 
"go", where the student is engaged in useful and productive work in typical 
trade jobs. He uses tools, equipment, and materials common to the trade. Thus 
he learns by doing. At predetermined intervals, a "check" of the student's 
progress serves to evalvate command ef knowledge and skill learned to date. 
Deficiencics identified are retaught through additional, individual instruction, 


through reading, shop practice, ete., until an acceptable level of learning and 


performance is reached. 
Related Instruction 

The value of scientific principles and mathematical applications for the 
tradesman is unquestioned. Indeed the caliber of his work in these areas is 
determined by the quality of his foundation in these principles and his ability 
to apply and adapt them. However, trade trainees, characteristically, react to 
mathematics and science with disinterest when these subjects are presented on 
the academic level with the usual academic approach. But these subject areas 
become much more acceptable when they are applied to the 3. i. which the trainee 
expects to develop skill and earn a living. 


In the Type B Shop, no ovtside instruction related to the trade is given. 
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The shop teacher is expected to meet the need. Upon him rests the responsibility 


of supplying any and all necessary teaching of trade mathematics, trade science, 
trade drafting, etc. This information is also correlated with trade practice 
and given as needed by the student. 

Group instruction and group shop activity are encouraged when space and 
equipment are available, for it is generally conceded that instruction of the 
typical class as a group is an advantage for the progress of the class. Exten- 
sive preparation prior to group instruction and keen observation of individual 
behavior are necessary to meet the variety of need and speeds in a heterogeneous 
class. The volume of trade tools, equipment, and materials, as well as adequate 
Space and shop facilities required for the instruction of large groups, makes 
the costs prohibitive in many instances; and a scheduled rotational process must 
be employed. A suggested plan is found in the Appendix. 

Instructional Content 

The source of the instructional content of a given trade program can come 
only from the trade itself; that is, from the knowledges and the skills of the 
master. Usually a trade analysis is used to identify this content. Following 
the analysis, t:.ere is much need for proper organization and preparation prior 
to presentation of the material. An extension of this characteristic of the 
program is the establishment and maintenance of an up-to-date reference library 
in the classroom-shop. Materials housed here are found in many forms, such as 
textbooks, technical manuais, trade periodicals, manufacturers’ catalogs, safety 

bulletins, etc. All of them should be shelved in a systematic arrangement with 
a careful record kept for ready reference. 
Safety Instruction 

The place and value of safety instruction cannot be overemphasized. The 


instructor is morally and legally responsible for introducing safety instruction 
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prior to performance, for using safe techniques in demonstrations, and for tact- 
fully, but firmly, pointing out each violation. 
Summary 

In summary, trade training can be characterized as instruction in trade 
practices given by an occupationally competent teacher. Related information is 
carefully correlated with shop activities and is given by the trade teacher as 
it is needed by the trainee. Students who have made a vocational commitment, 
and who are able to profit by the instruction are engaged in productive learning 
experiences. Successful completion of such a program prepares a student for 


employment at an advanced-learner level. 


xiv 


ee 


i 


oR 


peers 


Fes ae Tn ete) 


fe ea Detter iadts sitet he 


OT LE  geore  | oo Pee tee ke 
hn Ted le AON Mb aig eae cade bean eadges aloe 


A Ha a hos soa oo . . . « ” 
| e- re sheds tnlecterd svongen tndad oodedetabeeyqneppgl tatafhea iiaPanannes bs Mei waAsitics 


f 
+ 
i 
4 


COURSE OF STUDY 
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COURSE OBJECTIVES 


PURPOSE OF THE TRAINING 


To develop entry-level knowledges and skills as a combination welder. 


CONTENT OF THE COURSE 


Systematic and purposeful presentation of the following information: 

1. Detailed and thorough coverage of the following welding processes: 
manual metal arc, oxyacetylene manual inert gas, tungsten inert gas, 
and short are or microwire 

2. Broad coverage of brazing, soldering, cast iron welding and brazing, 
and burning 

3 


An introduction to these additional welding processes: atomic hydrogen, 
explosive, friction, laser, plasma, resistance, stud, thermit, ultrasonic, 
and underwater; and to natural gas burning 
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4. A strong emphasis on safety practices, processes, and work hazards 
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5. An explanation of joint design and preparation 
6. An examination of filler rods, their uses, and their AWS numbers 
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7. The reading of blueprints for the metal trades with emphasis on welding 
symbols and structural shapes 
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8. The fundamentals of measurement and layout of plate and pipe 
9. The use, adjustment, and care of the equipment, tools, and supplies for 
the welding processes contained in a. and b. above 
10. An explanation of basic metallurgy 
li. The definitions and spellings of trade terms 
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12. A description of the weldability of metals 


13. The purpose anz use of soldering, welding, and brazing fluxes 
14. A discussion of shielding gase- 


15. An examination of destructive and nondestructive testing methods 

2g SKILLS TO BE DEVELOPED 

1. Immediately marketable skills in the welding of both plate and pipe with 
the manuai metal arc and the oxyacetylene processes 


2. Basic manipulative skilis in brazing, burning, layout, manual inert gas, 


short arc or microwire, tungsten inert pas, and soldering 
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NATURE OF THE TRAINING: 


1. Duration is three hours per day, five days per week, thirty-six weeks 
per year for two years; or, six hours per day, five days per week, 
thirty-six weeks per year for one year -~ total of 1080 clock hours of 
training. 

Related instruction by lecture, demonstration, use of audio-visuals, 

etc. immediately precedes application by the trainee (a high degree of 
correlation between presentation and application) with the major emphasis 
in time on development of manipulative skills. 

3. No instruction directly related to the trade is offered outside the shop. 


ASSUMPTIONS 


That those enrolling in training have had no previous training in . 2lding 
principles or practices; that they have a general science background of a non- 


technical nature; and that they are in need of additional instruction in the 
fundamentals of arithmetic. 
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COURSE DESCRIPTION 


Vocational Welding (Combination) is designed to develop marketable skilis 
in the learner in the oxyacetylene and the manual metal are methods of welding. 
In addition, basic manipulative skills are developed in brazing, burning, lay- 
out, manual inert gas, short arc or microwire, tungsten inert gas, and soldering. 
The information related to thi intelligent application of these processes is 
presented by the trade instructor on a one-to-five ratio with skill-building 
job assignments. Major topics covered are basic metallurgy, the weldability 
of various metals, shielding coatings and gases, filler rods, safe working 
practices, blueprint reading, layout techniques, and the use of brazing fluxes. 


INSTRUCTIONAL BLOCKS 


Contact 
Hours 
i. Layout 20 
II. Oxyacetylene 180 
III. Burning (oxyacetylene Cutting) 4&5 
Ivy. Brazins and Soldering 90 
Vv. Manual Metal Arc 500 
VI. Heliare (Tig) 120 
VII. Manual Inert Gas 30 
VIII. Short Arc 70 
Total Contact Hours 1080 
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I. LAYOUT 
A. Lay out straight lines 


Job 


Lay out a Straight line which is 
parallel to a straight edge of a 
piece of metal 


ile enrages 


References Equipment, Tools, Supplies 

i 

: 1 Straight edge 
1 Prick punch 
1 Scratch awl 
1 Hammer, ball peen; #1 
l Piece of soapstone 
1 Steel rule 
1 Piece of 1/4" mild steel plate 


large enough for a simple layout 
1 Wire brush 


Safety 


Keep Sharp points on the scratch awl 
and the prick punch; sharp toois are 
safe tools! 


Trade Principles Trade Practices 
1. Basic layout tools and their 1. Clean surface to be laid out, 
uses using a wire brush and/or the 


oxyacetylene welding torch 

2. Examine the shape to be laid out 
and the stock with which you are 
working: dete~mine the best layout 
position to make best use of the 


a. Straight edge 
b. Steel rule 

c. Scratch awl 
d. Seriber 

e. Soapstone 


material 
irae eaters 3. Select one edge as the starting 
h. Hammer A point 
- Use a ruler to measure several 

2. Degree of accuracy required for points which are equal in distance 

welding layouts from the edge 
3. Measuring with a rule 5. Use a prick punch and hammer, or 
4. Measuring distance on a perpen=- Soapstone to mark the points laid 

dicular line out 


6. Lay a straight edge along these 
points and mark with a scratch 
avl or soapstone 


cot 


B. Lay out angles 

Job 

Lay out seve_al acute, obtuse, and 
right angles using both a plain 
protractor and the protractor head 
of 2 combination set 


References 


Equipment, Tools, Supplies 


frond frond fend fund fend fad fad 


hee ies 


Straight edge 

Prick punch 

Seratch awl 

Hammer, ball peen: #1 

Piece of soapstone 

Protractor, plain 

Combination set with protractor 
head and a blade 

Wire brush 

Piece of unlined paper, ee Xx 11" 


Safety 


Avoid “horseplay" with all tools, 

particularly wich sharp ones such 

as scratch awis, dividers, and the 
ifke 


irene cece DE co cetneccn ee 


Trade Principles 


1. Parts of an angle 
a. Initial sides 


Trade Procedure 


(Layout with a plain protractor) 


b. Oricin 1. Use a piece of unlined paper 
‘ cae 2. Determine which position makes 
c. Terminal side 
for the best layout 
d. Vertex 


2. Types of angles 


Use a straight edge and a ‘nci” 
to draw a base line 


4. Select a point on “his line as 
a sake the origin and mark it 
=<. Deedee 5. Properly position 2 pretrector on 


d. Straight 


3. Angular measure 6. Place the straight edge along the 
a. Degrees two marks; draw a line which is 
S Waauees the terminal side : 

S ds 7. Repeat the above for angles of 90°, 

oo er es 135°, and 200° 

&, Measuring tool: thc protractor 

5. Tools for iayout of angles (Layout with a combination set) 
ide ubcbcben iach 8. Select a piece of 1/4" stock which 


b. Trazmel points and bar 
c. Compass 


the line and at the origin, use a 
pencil to mark a 30° angle 


must have one straight edge; this 
edge will act as the oase line 
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3: : a 


d. Combination set with a 
dividing head 


C. Lay out circies and arcs 


Job 


Lay out circles and arcs «sing 
both dividers and trammel points 


References 


Trade Principles 


1. Circle: a curved line having all 
points of equal distance from the 
center 


12. 


Clean the surface to be laid out 
Mount the blade in the protractor 
head of a combination set and ad- 
just it for an angle of 45° 
Position the protractor head on the 
edge of the stock with the blade 
passing through a point chosen as 
the origin: use a scratch awl or 
soapstone to mark the terminal side 
Repeat the above for angles of 60°, 
90°, 120°, and 165° 


Equipment, Tools, and Supplies 


l Pair of dividers 

1 vompass 

1 Scratch awk 

1 Straight edge 

1 Hammer, bail peen; #1 

3 Pair of trammel points and a bar 
l Piece of soapstone 

2 Piece of 1/2" mild steel plate 
Safety 


Trade Procedure 


1. 
2. 


Select a piece of stock 

Clean it with a wire brush and an 
oxyacetylene welder'’s torch if 
necessary 

Lay out hole a given distance from 
the edge of the piece of stock 
Use a center punch and a hammer 

to center-runch the location 

Use dividers or trammel. points and 
bar to scribe an arc or circle 

Use a prick punch to clearly ident- 
ity the circumference; mark every 
two inches 
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D. Basic Exercises 


Job 


rood 


Transfer angles from one layout to another 


References Eyvuipuent, fools, Supplies 
Safety 
Trade Principles Trade Procedure 


i. Select a second piece of stock 
which has one straight edge 
2. Clean by brushing and burning if 
necessary 
3. Prepare te transfer the 45° angie 
from the previcus Layout; mark 2 
point on the edge of the clean 
stock, using a scratch awl; remen~ 
ber to plan the spacing since sev- 
eral angles wiil be laid out along 
this edge 
4, Use dividers or trammel points: 
place one point on the origin of 
the previously laid out 45° angle 
and scribe an are along the base 
line at about 4-6" distance 
5. Repeat this same procedure on the 
new piece of stock which has only 
the origin marked 
6. Use the dividers or trammel points: 
piace one point on the origin of 
the previously laid out 45° angie 
and seribe an arc along the termi~ 
nal side at a convenient distance 
7. Repeat this same procedure on the 
new plece of stock: be careful not 
to change the setting on the divi- 
ders whiie doing this 
8. Use the dividers to measure by 
setting one point on the places 
where the arcs cross the base line 
and the terminal side on the 45° 
angle 
9. Without changing the setting, trans- 
fer this measurement to the new 
workpiece by placing one point on 
the intersection of the previously 
made arc, and the making of a 
scratch with the other point on the 
arc above the base line 
10. Use a straight edge to draw a line 
from the origin to the intersection 
of these arcs 
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£1. OXYACETY TENE WELDING 


A. Equipment setur 


x Job Ecuipment, Tools, Supplies 

Be 

ay Set up anetylene welding equip-~ 1 Complete oxyacetylene welding 
men? atl chesk for lLezle outfit (see Page 43) 


1 Set of oxyacetylene weider'’s tools 
{see Pege 43) 
1 Welding torch 


Reterences sefety 

{ ? 

3 ae ee i. Secure bottles in an upright 
{4} Unde 6. p 23 ‘ position st . 

(7) sp 17-22 - De not use lubricants on the 
{9} pp l-8 connections of the bottie, gage 
{10} pp 75-83 or line 


{11} pp 497-498 
(i2} Unit 1, Job i 


Trade Principles Trade Procedure 

1. A brief history of oxyacety- 1. “Crack” the cylinder walves slight~ 
lene welding ly to remove foreign matter; close 

2. Basic equipment valves 


2. Attach regulators to bottles, using 


‘ ly: 
a. Gas supp oxygen and the proper wrench 


> pheadaen 3. Attach hose to regulators 
° gulators 
éoRose 4&4. Back off regulator-adjusting screws 
a. Torch 5. Turn regulator-adjusting valve 
6. Select the proper tip for the job 
3. Typical gas supplies and attach it to the torch; tighten 
with proper wrench 
Be Seeky lene 7. Insert oxygen hose on torch tip or 
(1) Generator head to clear torch; close oxygen 
{2} Gylinder 8. Attach hose to torch, using the 
. roper wrench 
bh. Oxygen: cylinder 9. aaiust the acetylene pressure to 
(1} Pressurized gas 5 pst; adjust the oxvgen pressure 
{2) Pressurized liquid to 10 psi 


4s Resulatocs: purpose dea 1G. Check for leaks, using scapsuds 


construction 


2- Single-stage 
b. Two-stage 


5. Hose 


a. Types of connections 
b. Types of hose 
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6. Gas manifolds 


a. Gurpose 

tb. Typical arraneements 

€. Construction techniaves 
d. Fire regulations 


7. Torch and tip construction 
S. Procedure for hooking up 5, 
equipment 


B. Lighting and adjusting the torch 


Job Tsois, Equipment, Supplies 
Light an oxyacetylene torch and i Complete oxyacetylene welding 
adjust it through the carburiz- outfit 
ing, neutral, and oxidizing 1 Set of oxyacetylene welder's tools 
flame 1 Welding tip, NCG #63 or equal 
References Safety 
(1) Chapter i, pp 16-26, Do nek use matches or open flame to 
(2) pp 215-220 ignite the acetylene; use a spark : 
(4) Unit 7, pp 20-225 Unit 8, Lishtez only : 
pp 23-25 * 
(7) pp 22-25 : 
(9) pp 1-9 : 
(10) pp 85, 86 i 
(11) p 497 i 
Trade Principies Trade Procedure ‘ 
L. Oxyacetylene weiding tcols 1. Set up the oxyacetylene equipment i 
and clothes 2. Attach a welding torch and tip j 
3. Meke initial regulator settings E 
ages £0 e d acetylene J 
b. Safety goggies (#5 lens) L Ce OXYE parce Sty. 4 
- “Crack” oxygen valve and add as 4 
c- Leather gloves necessary - 
d. Spark lighter 7 q 
e. Shirt with long sleeves a. For carburizing flame 4 
or velder’s "Leathers" b. For neutral flame 
f. Apron ce. For oxidizing flame a 
g. Heavy t~susers with ano 
eufts 2 
ite High-tep shoes (preferably ; 
with safety toes) 4 
ae i. Tip cleaners : 
= 4. Cylinder or utility ~<ench 
a 2, The oxvecceylene flame 
a. Parts : 
bd. Tomperarure = 
ce colores cd 


10 ‘ 


d. Percentages of each gas 
used 
e. Chemical composition 


3. Uses of each flame 


a. Carburizing 
b. Neutral 
c. Oxidizing 


C. Fusion Bead 


Be Job Equipment, Tools, Supplies 
ey Run a fusion bead on a piece 1 Complete oxyacetylene welding out~ 
a of l6-gage sheet fit 


I 
i 
f 


mi Bil 
Lnaet 


1 Set of oxyacetylene welder's tools 
1 Piece of mild steel sheet, 16-gage 


5 x 4” x 6" 

ae References Safety 

4 (1) Chapter 1, pp 21-23 Do not use acetylene at pressures 
4 (2) pp 221-222 15 psi 


(4) pp 24-28 

(7) pp 26-29 

(9) pp 15-18 ‘ 
(10) pp 170-172 
(12) Unit II, Job i 


a 


ae Trade Princivies Trade Procedure 2 
ee 1. Method of selecting tip to 1. Set up equipment 

ae match the job 2. Set acetylene at 5 psi and oxygen 
AE 2. Swirling technique of moving at 10 psi 

ee torch 3. Use a #4 tip on the torch 

ApRe 3. Shape and size of the fusion 4. Hold the torch in the right hand 
THE puddle like a pencil if sitting down, or 
ae 4. Rate of travel like a fishing pole if standing 
ei 5. Characteristics of a good ups: practice shifting the torch 
ee fusion weld until the balance point is found 
i! Fusi 5. Hold the torch at an angle of 

- eae about 45° off vertical and with 
#8 * sa oe the cone about 1/8" away from the 
ee! : ig metal. 

“e824 6. When a puddie forms, move the torch 
oe slightly in the direction it is 
& pointed; continue until the work- 
-. piece has been cressed 

24 7. Examine the weld 

BE 
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D. Flange weld 
Job 


Make a fusion weld on a flange 
joint 


References 


(1) Chapter 1, p 22 
(2) p 227 
(9) pp 19-22 

(11) p 300 


Trade Principles 


1. Purzase: to develop puddling 
technique without using filler 
rod 


eg 


- bead .2%h g Fille: <5d4 
Job 


Run < oead warn 2 1 46" crllex 
rod o:. l6-gage mia steei 


ze 


Equipment, Tools, Supplies 


1 


Ne eS eS 


Complete oxyacetylene welding 
outfit 

Set of oxyacetylene welder's tools 
Welding tip, NCG #63 or equal 

Pair tongs 

Pieces of mild steel sheet, 16-gage 
x 4" x 6" 


Safety 


Trade Procedure 


7. 


. 


td bead Se’ 


Take two pieces of sheet and bend 
a 1/8" flange along the long side 
of each 

Set up and adjust the welding 
equipment 

Place the two pieces on the work- 
table with the flanges aligned 
Tack at each end and at 11/2" 
incervals in between 

Start the puddle at the right 

end and weld out to the leit 

Make < visual examination and a 
bend test on the completed weld 
Determine reasons for weld failures 
and mecnod of improving technique 
Repeat the 2xercise until good 
Teustzacion and good bead are made 


gipment, Tecis, Supplies 


Tomplets oxyacetylene welding 

Se. oi oxyacetylene wetder's tools 
Welding «it, NCC #63 or equal 
shece of mild steel, 1l6-gage x 4 
“x 6 

Fiiser rod, 1/16" AWS GB 45 
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References 


(1) Chapter 1, pp 23-25 
(2) pp 222-224 

(4) pp 39-41 

(7) pp 31-36 

(9) pp 27-29 

(10) pp 172-275 

(12) Unit If, Job 2 


Trade Principles 


1. Method of selecting size and 
type of filler rod 

2. Use of the AWS comparison 
chart for iron and steel gas 
welding rod 


3. Technique of adding filler rod 


a. Dipping motion 
b. Keeping in flame at all 
times 


4. Weld preparation 


a. Cleaning 
b. Spacing 
c. Beveling 


Tack weld 
Job 


Tack-weld two pieces of 16-gage 
mild steel having a 1/16" gap 


References 


(1) Chapter 1, p 26 
(2) p 225 
(4) op 42-44 


Trade Principles 


1. Reason for tacking plates 
together 

+. Reason for leaving 1/16" gap 
béwseen plates 
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Safety 


Wear goggles and other safety cloth- 
ing and eauipment 


Trade Procedures 


1. 
2. 


Set up the equipment 

Adjust acetylene to 5 psi; oxygen 
to 10 psi 

Place the workpiece on the table 
Attach an oxweld 29 (or equivalent) 
tip to the torch 

Light the torch and adjust to a 
neutral flame 

Start the puddle at the right edge 
As the puddle forms, add filler rod 
Maintain a rate of travel which 
gives good penetration and evenly 
spaced ripples 

Examine the finished bead 


Equipment, Tools, Supplies 


1 Complete oxyacetylene welding 
outfit 

1 Set of oxyacetylene welder's tools 

1 Welding tip; NCG #63 or equal 

2 Pieces of mild steel, 4" x 6" x 16- 
gage 
Filler rods, 1/16 AWS GB 45 

Safety 


Remove all cembustible materials from 
the welding area 


}. 


2. 


Trade Procedures 


Set wp equipment including tanks, 
lines, torch 

Select two pieces of l6-gage, 4" x 
6"'. and clean the edges to be 
tacked 


WI eS 8 en ee ERI ee ee er te were oe ne ee 
yo we . ' ‘ 
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a. Feimits penetration 
b. Allows for expansion 


3. Place two pieces side by side; the 
long sides should have a 1/16" gap 


between them 


3 © ned rr 1 eh a = 
Frocesune FOr Chcantne arc 4. Make 1/4" tack welds at each end, 


= to be welded 


5 then at a intervals in between 
S. Butt weld 
286 Equipment, Tools, Supplies 
Buctewe_i rwo pisces of 16~zaze 1 Complete oxyacetylene welding 
aiid sees. outfit 


| 


1 Set of oxyacetylene welder's tools 
1 Welding tip, NCG #63 or equal 
2 Pieces of mild steel; 4" x 6" x 16- 
gage 
Filler rods, 1/16 ANS GB 45 


AEL2¥2 ses Safety 
h) “Roecar . ae 25-2" 


(10) pp 173-219 
(11) p 135, 382 
(12) Unit 2, Jeb « 
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Tcade Principles 


i. Appeavance of 2a good weld 


a. Beads sven in width 

<- Fine, regularly spaced 
.7*oples 

2: *Ingct convex above joint 

d. ¢. li eecetration 

Reasor> for oer wel? 
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Trade Procedures 


1. Set up and adjust equipment 
2. Clean pieces to be welded back 
1/2" from the edge 
3. Clamp one piece of 16-gage, 4" x 6" 
mild steel sheet in place; position 
second sheet with long side at a 
distance of 1/16" 
4. Light torch and adjust it to a 
neutrai flame 
. Make 1/4" tack welds at either end 
and at 11" intervals in between 


6. Begin weld at right end of joint: 
carefully observe puddle, add filler 
as necessary, and move at best speed 


z 7. When weld is complete, pick up 
¥ joined shests with tongs and cool 
a by immersing in water 

s 8. Make a visual examination of the 
ae weld 
“a 9. Test quality of weld by bending 
#y. 14 

t 3. 

ie 
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a Uabeditie, a at vt 


H. Outside corner 


Job Equipment, Tools, Supplies 
Make an outside corner weld 1 Complete oxyacetylene welding 
outfit 


1 Set of oxyacetylene welder's tools 
1 Welding tip, NCG #63 or equal 
2 Pieces of mild steel sheet, 16-gage 


x 4" x 6" 
References Safety 
(1) Chapter 1, p 29 
(2) pp 227-228 
(4) pp 45-48 
(9) pp 23-26 
(10) pp 181-282 
(11) p 193 
(12) Unit II, Job 3 
Trade Principles Trade Procedure 


1. Set up and adjust the equipment 

2. Select sheet stock and clean the 
edges to be welded 

3. Place the sheet stock over a fire- 
brick and in an inverted V position 

4. Select the proper gas welding rod 

5. Light the torch and adjust it to 
@ neutral flame 

6. Tack the pieces together 

7. Begin at the right and weld to the 
left; maintain a good puddle and 
add rod as nec2ssary 

8. Test the completed weld by flatten- 
ing the pieces 

9. Visually examine the quality of 


the weld 
I. Lap veld 
=. Job Equipment, tomas, Supplies 
== Maxe 3 lap werd 1 Compiete oxyacetylene welding 
a ecriae 
= ‘ ae “ 1 - 
i: 1 Set of oxwecactTiene weldet = tanks 
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References 


(1) Chapter 1, pp 27-28 
(2) p 228 

(4) p 49-52 

(7) pp 41-44 

(10) pp 182-183 


Trade Principles 


1. Com-are the relative strength 
of various joints 

2. Describe the grain structure 
and stress lines in a lap 
joint 

3. Explain the technique of mak- 
ing a fillet weld for a lap 
joint 

4. Show the method of making a 
destructive test for a lap 
weld 

3. Review the reasons for weld 
failure and the technique of 
correcting welder'’s errors 


Tee joint 
Job 


Make a tee joint 


References 


(1) Chapter 1, pp 29-30 
(2) pp 228-229 
(4) pp 53-57 
(7) pp 45-48 
(9) pp 35-38 
(11) p 728 


Sefety 


Trade Procedure 


10. 


Set up and adjust equipment 

Select stock, clean edges, and lap 
one piece 2" over the other 

Select a welding rod 

Light and adjust the torch 

Tack the plates at the outside edge 
on both ends 

Begin the weld at the right end and 
travel to the left 

Concentrate the heat on the lower 
plate 

Add filler rod at the top of the 
puddle; add enough filler rod to 
make the bead a little thicker 

than the top plate 

Make a visual examination of the 
weld 

Make a destructive test of the 
joint 


Equipment, Tools, Supplies 


1 


1 
1 
2 


Complete oxyacetylene welding 
outfit 

Set of oxyacetylene welder's tools 
Welding tip, NCG #63 or equal 
Pieces of mild steel sheet, 16-gage 
x 4" x 6" 

Filler rod, 1/16 AWS GB 45 


Safety 
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Trade Principles 
Technique of making a tee weld 


1. Concentrate over half the 
heat on the base 

Preheat base plate to 
white-hot state 
Undercutting of upright 
piece indicates too much 
heat 

Add filler rod at the top 
of the puddie 

Use crisscross motion of 
torch rather than circular 
Hold tip at about 45° to 
the base and upright 

Point tip about 30° off 
vertical from the base 
Base piece should not rest 
on metai table top 
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K. Tack and weld plate 
Job 


Tack and weld a closed, square . 
butt joint 


References 


(4) pp 62-64 
(9) pp 29-34 


Trade Principles 


A good job of tacking avoids 
uch warping 


i7 


Trade Procedure 


Set up and adjust the equipment 
Select the stock, welding tip, and 
rod 

Position the two pieces to form a 
tee; use firebrick to support the 
pieces and to form a trough 

Light the torch and adjust a neu- 
tral flame; then add a !ittle extra 
oxygen 

Tack the pieces at either end 
Begin welding at right end and weid 
out to the left 

Cool the finished weld and make a 
visual examination (naturally and 
artificially) 

Make a bend test 


Equipment, Tools, Supplies 


1 . Complete oxyacetylene welding 
outfit 
L Set of oxyacetylene welder's teols 
1 Welding tip, NCG #54 or equal 
2 Pieces of mild steei plate, 3/16" 
x 4* x 6" 
1 Filler rod, 3/32 AWS GB 45 
Safety 


Trade Procedure H 


4. 
4. 


Set up and adjust the equipment 1 
Select two pieces of mild steel 
and prepare one long side on each 
piece 

Place the pieces with the prepared 
edges in contact over the entire 
length 

Select a gas welding rod 

Select a welding tip and attach it 
to the torch 

Light the torch and adjust it to a 
neutral flame 


fae rere oT 


7. Make deep, strong tack welds 1/4" 
long at each end and at 11" inter- 
vals along *he joint 

8. Start the weld at the right and 
weld out to the left; give special 
attention to forming a good puddle 
to get penetration 

9. Cool the completed joint 

10. Make a visual examination; give 
special attention to penetration 
11. Make a guided bend test 


L. Single~bevel butt joint 


Job Equipment, Tools, Supplies 
Make a single-bevel butt joint 1 Complete oxyacetylene welding 
on mild steel plate outfit 
1 Set of oxyacetylene welder's tools 
1 Welding tip, NCG #48 or equal 
3 Filler rods, 1/8 AWS GB 45 
2 Pieces of mild steel plate, 3/8" 
x 4" x 6" 
References Safety 
(4) pp. 58-61 
(10) pp 515-516 
Trade Principles Trade Procedure 
1. Types of bevels and vees 3. Select two pie-es of mild steel 


plate, one of which has been bev- 
eled; or, bevel one piece at 45° 
along the long edge 


a. Square-nose 
b. Feather~edge 


2. Common angles for bevels and 2. Place the plates on a firebrick 
vees table top with the beveled edge 
forming one half the joint; there 
a. 45° should be a gap of 1/8" between 
b. 37° the two pieces 
c. 30° 3. Set up and adjust the oxyacetylene 


welding equipment 
4. Select a #2 welding tip and attach 
it to the torch 
- Light the torch and adjust » neu~ 
tral flame 
6. Make a 1/4" tack weld at either end 
and at 1 intervals 


3. Method of selecting the 
proper tip and gas pressure 
for a given weld 5 

4. Use of “Equivalent” chart in 
selecting tips of equal 
capacity 


7. Hold the torch with the tip more 
nearly horizontal to get mc:¢ pre- 
heating 
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8. Begin the weld at the right end by 
forming a puddle in the tack; ade 
rod until the bevel is filled and 
has a slight convex shape 

9. Move the puddle to the tack in the 
bevel; repeat the above process of 
adding rod while maintaining a 
puddle 

10. When the puddle is again built to 
a convex shape above the joint, 
move the puddle back to the tack 
in the root 

ll. Continue this technique until the 
entire joint has been made with a 
good quality weld 


M. Single-vee butt joint 


= Job Equipment, Tools, Supplies 
Za 
i Make a single~vee butt joint on 1 Complete oxyacetylene welding 
ee: mild steel plate outfit 
ee 1 Set of oxyacetylene welder's tools 
z= 1 Welding tip, NCG #48 or equal 
. | 3 ‘Filler. rodg,1/8 AWS GB 45 
Se 2 Pieces of mild steel plate, 1/4" x 
= 4" x 6" 
i‘ References Safety 

(2) pp 234-236 

4 (7) pp 71-73 

(10) pp 188-195 
: (12) Unit II, Job 9 
: Trade Principles Trade Procedure 


“i 1. Select two pieces of stock each of 
which has a 30° bevel on one long 
edge, or cut a bevel if this has 
not been done 

2. Place these pieces with the beveled 
edges facing each other at about 

oe 1/16-irch distance 

fe 3. Set up and adjust the oxyacetylene 
welding equipment 

4. Select a welding tip and attach it 
to the torch 

5. Light the torch and adjust it to a 

neutral flame 

Tack-weld the plates together 

7. Preheat the right end of the joint 
until it is almost dull red 
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N. Strapped, vee=butt joint 


Job 


Make a strapped, vee~butt joint 
on a mild steel plate 


References 
(11) p 696 


Trade Principles 


1. Method of determining the 
proper root gap 

2. Technique of getting penetra- 
tion and fusion with backing 
strap 
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While forming a puddle at the 

right end, preheat the rod in the 
edge of the flame 

Add rod and increase the size of 
the puddle 

When the puddle has filled the vee, 
move the flame to the left and into 
the vee 

Begin another puddle and repeat the 
above steps 


Equipment, Tools. Supplies 


1 Complete oxyacetylene welding 
outfit 

1 Set of oxyacetylene welder's tools 

1 Welding tip, NCG #48 or equal 

2 Pieces of mild steel plate, 1/4" x 
4" x 6" 

1 Piece of mild steel plate, 1/8" x 
Q" x 6" 

1 Pound of filler rod, 1/8 AWS GB 45 

Safety 


Trade Procedure 


1. 


Select stock with bevel, or make 2 
Square~nose bevel along one long 
side of the two pieces of plate 
Position beveled edges 1/8" apart, 
centered over the backing strap 
Set up and adjust the oxyacetylene 
welding equipment 

Attach a #5 Airco tip to the torch 
Light the torch and adjust a neutral 
flame 

Tack the ends of the plates and at 


11" intervals along the joint; use 


a high torch angle to get penetra~- 
tion and a full puddle to join 
both beveled edges 

Begin the weld at the right end by 
building a puddle in the root and 
adding rod as necessary; continue 
to build the puddle until a convex 
bead is above the joint 


8. 
9. 


10. 


0. Butt joint in the horizoatal position 


in the horizontal position 


(7) pp 39-41 
(10) pp 208-209 


Move the puddte to the root and 
begin to build it again 

Repeat this technique until the 
entire length is welded 

Cool the weld and inspect it 


Job Equipment, Tools, Supplies 
Make a single-bevel butt joint 1 Complete oxyacetylene welding 


outfit 


equipment directly under the weld 


1 Set of oxyacetylene welder's tools 
1 Welding tip, NCG #63 or equal 
Ss 1 Pair of tongs 
ae 2 Pieces of mild steel sheet, 16-gage 
ae | x 4" x 6" 
28 2 Filler rods, 1/16" AWS GB 45 
ae References Safety 
- Position the werk at about eye level; 
Sod (1) Chapter 1, p 32 ne 
ot (2) p 232 do not get any part of the body or 


i (11) p 353 
a Trade Principles Trade Procedure 

1. Definition and description of 1. Select workpieces and prepare edges 
<a a horizontal weld to be welded 

=. 2. Technique of mounting work 2. Set up and adjust equipment 
: a. Clamp 3. Place the workpieces in a flat 
: ° tt 
- b. Tack weld position, 1/16" gap, and tack them 
| together 
ad 3. Technique of horizontal 4&. Mount the workpieces at about eye 
: welding level: either joint should be in a 
L a. Point torch slightly up- horizontal position by clamping or 
- ward; heat entire puddle packing 
ae b. Avoid overheating upper 5. Begin weld at right end and weld 
— piece ‘ out to ae left ; 
Po , 5 - Remove the piece and cool it 
~~ c. Add rod at top of dle 
el ad P eae 7. Make a visual examination and a 
3 test bend on the complete weld 
ay 8. Repeat the job until good penetra- 
= tion and a good bead are made 
= P. Lap joint in the horizontal position 

Job Equipment, Tools, Supplies 
Make a lap joint in the horizon- 1 Complete oxyacetylene welding 


tal position 
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outfit 


Set of oxyacetylene welder's tcols 
Welding tip, NCG #63 or equal 

Pair tongs 

Pieces of mild steel sheet, 16-gage 
x 4" x 6" 

2 Filler rods, 1/16" AWS GB 45 


NRE ee 


References Safety 


frade Principles Trade Procedure 


3 1. Select two pieces of mild steel 

ae sheet 

4 Z. Sect up and adjust equipment 

so 3. Clamp pieces at about eye level 

a height with the joint in a hori- 

zontal position; lap one piece 

over the other about 1" 

Light and adjust the torch; tack 

the joint at the ends and the 

middle 

5. Begin the weld at the right end 
and weld out to the left 

6. Remove the joint and cool it 

7. Make a visual examination and a 
benc test 
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F Q. Inside corner weld in the vertical position 


Job Equipment, Tools, Supplies 
7 Make an inside corner weid on 1 Complete oxyacetylene welding 
a two pieces of 16-gaze mild steel outfit 

3 1 Set of oxyacetylene welder'’s tools 

: 1 Welding tip, NCG #63 or equal 

2 Pieces of mild steel, lé-gage x 4" 

=x 6" 

4 2 Filler rods, 1/16 AWS GB 45 

4 

: References Safety 


(1) Chapter 1, p 29-31 


} 
Trade Principles Trade Procedures 
} 
4 1. Additional oxygen necessary 1. Set up equipment and make necessary 
to replace natural oxygen adjustments 
. which is excluded 2. Select two pieces of mild steel, 
2. Filler rod added to top of 1/6 x 4" x 6" and clean for 
Z puddle welding 
22 
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3. Position pieces in an L-shape over 
a fire brick 

4. Light the torch and adjust to a 
neutral flame 

5. Tack weld ends 

6. Reposition pieces for making an 
inside corner weld in a vertical 
direction 

7. Add a little extra oxygen to the 
flame 

8. Tack weld inside at 11" intervals 


9. Make inside fillet wetd beginning 
at the bottom and moving to the top 

10. Add filler rod to the top of the 
puddle 

11. Cool the newly formed joint; inspect 
visually and by bending 


R. Square butt joint in the vertical position 


Job 


Make a square butt joint in the 
vertical position 


References 


(9) Part 2, Unit 14 


Trade Principles 


1. Angles of intersection for 
the torch and the filler rod 

2. Size of puddle for vertical 
welding 
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Equipment, Tools, Supplies 


1 Complete oxyacetylene welding 
outfit 

1 Set of oxyacetylene welder's tools 

1 Welding tip, NCG #58 or equal 

2 Pieces of mild steel, 1/8" x 4" x 
6" 

4 Filler rods, 3/32 AWS GB 45 


Safety 


Check goggle lens for proper shade 
Trade Procedure 


1. Set up the equipment 

2. Select stock 

3. Tack pieces with a 1/16" gap 
between two long edges 

4. Clamp or tack in vertical position 

5. Begin weld at bottom and build 
the weld toward the top 

6. Use the torch and the rod to 
move the puddle to get proper 
penetration or to avoid blow- 
through and sags 

7. Cut off the equipment and cool the 
joint 

8. Examine the weld and make a bend 
test 


S. Single-vce¢ butt weld in the vertical position 


Job Equipment, Tools, Supplies 
Make a single-vee butt weld in 1 Complete oxyacetylene welding 
the vertical position outfit 


1 Set of oxyacetylene welder's tools 

1 Welding tip, .NCG #48 or equal 

1 Piece of mild steel stock, 1/4" x 
4 x 6" 

1 tb. of filler rod, 1/8 AWS GB 45 


References Safety 


Wear protective clothing such as a 
leather jacket or leather sleeves 
“hen making out~of-position welds 


Trade Principles Trade Procedure 


1. Set up equipment 

2. Select two pieces of stock and 
bevel the edge at a 45° angle 

3. Light the torch and adjust a 
neutral flame 

4. Tack the two pieces together with 
a 1/16" gap 

5. Clamp in a vertical position 

6. Begin welding at the bottom by 
starting a small puddle; hold the 
torch at a 5° - 30° angle and move 
the tip in a tight circle: 

7. Move the puddle into -the bottom of 
the vee to get pen. ration 

8. Move the puddle back onto the old 
weld to chill it and to avoid a 
blowthrough 

9. Use the force of the flame and the 
tip of the filler rod to control 
the position and the shape of the 
puddle 

10. Complete the weld by moving from 
the bottom to the top 

11. Shut off the equipment and coo. 
the workpiece 

12. Make a visual examination and a 
bend test 

13. Repeat the job until a satisfac- 
tory weld has been made 
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fT. Fillet, lap, and butt welds in the overhead vosition 


Job Equipment, Tools, Supplies 
Make three acceptable joints of 1 Complete oxyacetylene welding 
each of the following types of out fit 
welds in the overhead position; 1 Set of oxyacetylene welder’s tools 
fillet, lap, square butt 1 Welding tip, NCG #55 or equal 
2 Pieces of mild steel plate 3/16" x 


4" x 6" (for each joint) 
1 Lb. of filler rod, 1/8 AWS GB 45 


References Safety 

(1) Chapter 1, p 33 1. Wear leather sleeves or a leather 

(2) pp 232-233 facket and a cap when welding 

(16) p 204 overhead 

(11) p 487 2. Keep cuffs and collars buttoned 

(12) Unit II; Job 10, Job 11 

Trade Principles Trade Procedure 

1. Keeping puddle small and 1. Set up the equipment 
avoiding drops 2. Select workpieces and make the 

2. Maintaining a high torch _ setup 
angle; 60° plus 3. Light the torch and adjust a neutral 

3- Directing flame at the flame 
intersection of the two 4. Tack-weld in the downhand position 
pieces with a 1/16" gap 

4. Using extra care in develop- 5. Clamp or tack-weld the pieces in 
ing a puddle before adding overhead position 
filler 6. Begin the weld at the right by 


building a small puddle 

7. Concentrate the flame and building 
the puddle at the intersection of 
the pieces 

8. Weld out to the left 

9. Cut off the torch and cool the weld 

10. Make a visual examination and a 


bend test 
U. Pipe welding in the vertical position 
Job Equipment, Tools, Supplies 
Butt-weld short sections of pipe 1 Complete oxyacetylene welding 
of 1" diameter in the vertical outfit 


position Set of oxyacetylene welder's tools 
Welding tip, NCG #55 or equal 

Pieces of pipe, 1" dia. x 6" lore 
Pieces of pipe, 2” dia. x 6" long 


Filler rods, 3/32 AWS GB 45 


Wr he Re 
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References Safety 


(1} Chapter 1, p 33 
(2) pp 232-233 
(10) p 204 
(11) p 487 
(12) Unit If; Job 10, Job 11 


Trade Principles Trade Practice 


1. Sect up the equipment 

2. Select two pieces of 1" diameter 
pipe; align on a jig in vertical 
position; leave a 1/32" gap 

3. Light the torch and adjust a car- 
burizing flame 

4. Tack-weld at four evenly spaced 
places; remove the jig 

5. Use the same welding technique as 
applied to horizontal weldin, of 
plate 

6, Cut off the torch and cool the weld 

7. Make visual examination and a 
destructive test 

8. Repeat, using 2" pipe 


V. Pipe welding in the horizontal position 


Job Equipment. Tools, Supplies 
Butt-weld short sections of pipe 1 Complete oxyacetylene welding 
of 1" diameter; repeat, using outfit 
2"~diameter pipe 1 Set of oxyacetylene welder's tools 
2 Pieces of pipe, 1" dia. x 6" long 
2 Pieces of pipe, 2" dia. x 6" long 
3 Filler rods 3/32 AWS GB 45 
References Safety 
(1) Chapter 18, pp 44-48 
(2) pp 265-267 
(9) Part 2, p 29-32 
(10) pp 204-207, 211-233 
(11) pp 511-539 
(12) Unit 2, Job 17, 18, 19 
Trade Principles Trade Procedure 
1. Clocked positions as they 1. Set up equipment 
refer to the points on a 2. Select two pieces of 1" dia. pipe, 
circle align on a jig, leave about 1/32" 
2. Rules governing the spacing gap 


of pipe joints 
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3. Rules governing the angle of 
beve? on pipe joituts 

4. Reason for using carburizing 
flame in welding pine 

5. Proper torch angle and use 
of filler rod 
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Light the torch and adjust a car-~ 
burizing lame 

Tack-weid at four evenly spaced 
places 


- Begin the weld at the 2 o’clock 


position and weld up to 12 o'clock 
position; use a high torch angle 
ani observe closely for good pene- 
tration 

Rotate the pipe so that the weld 
end is moved from 12 o'clock to 

2 o'clock. Resume welding and con- 
tinue to the o'clock position 
Rotate the pipe again and continue 
this procedure until the weld is 
complete 

Cut off the torch and cool the 
joint 


. Make a visual examination and a 


destructive test of the joint 


wt re 
ee eciaZelvty NeciPh phen ee ene 


A WORD OF EXPLANATION 


One of the major purposes of this publication is the identification of the 
content of the trade. To this end, an analysis is contained in che appendix 
which lists the welds and joints to be made. The greater portion of this publi- 
cation is a detailed treatment of the principles and practices of the welding 
trade. An examination will reveal that the treatment of these principles and 


practices, called a course outline, carefully parallels the analysis. 


Due to time limitations, the course outline is only partially complete. 
The instructor is encouraged to carefully examine the completed portion and to 


develop his own course of study, using the analysis as a guide. 


At a later date, the Laboratory wil? schedule workshops and lend technical 
assistance to instructors in developing additional instructional materials. All 


materials developed in the future will use this publication as a starting point. 
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RELATED INSTRUCTION 


I. INTRODUCTION TO WELDING 


A. A brief description.of the most widely used processes 


1. 
26 
3. 
4. 
3. 
6. 
7. 


Oxyacetylene welding 
Oxyacetylene burning 
Soldering and brazing 
Manual metal are welding 
Tungsten inert gas welding 
Manual inert gas welding 
Micro-wire welding 


8. A brief description of other processes and special techniques 


Atomic hydrogen welding 
Carbon are welding 

Cast iron welding 
Explosive welding 
Friction welding 

Laser welding 

Natural gas burning 
Plasma welding 
Resistance welding 

Stud welding 

Thermit welding 
Ultrasonic welding 
Underwater burning and welding 


C. Major classes of welding processes 


1. 


Are welding 
Brazing 
Flow welding 


» Forge welding 


Gas welding 
Induction welding 
Resistance welding 
Thermit welding 


Ei. OXYACETYLENE WELDING 


A. The process 


1. 


2. 


3. 


Definition: The heating of metals to be joined to their melting 
point: thus, a fusion process 
History 


a. Development of process for making acetylene cheaply -- 1895 
b. Development of oxyacetylene torch -- 1900 
c. Introduction of the torch to the United States -- 1906 


Combustion gases, their temperatures, and their products 
a. Gases for combustion 


(1) Acetylene: Colo 
(2) Oxygen: 09 


— we 


b. Temperatures 


(1) Luminous cone: 5800° - 6300°F. 
(2) Envelope or outer cone: approximately 3800°F. 
(3) Outer tip of the flame: approximately 2300°F. 


c. Prod :ts 


(1) First reaction: carbon monoxide plus hydrogen plus heat 
(2) Second reaction: carbon dioxide and water vapor 


4. The types of flames 
a. Carburizing 


(1) Ratio: 0.8 parts oxygen to 1.0 parts acetylene 
(2) Temperature: 5550° - 5700°F.+ 
(3) Use: case harden 


b. Neutral 


(. Ratio: 1.0 part oxygen to 1.3 part acetylene 
(2) Tenperature: 5850°F. approximately 
(3) Use: welding 


c. Oxidizing 
(1) Ratio: 1.5 oxygen or more to 1.0 part acetylene 
{2) Temperature: 6000° - 6300°F. 
(3) Use: weld in an oxygen-starved atmosphere 
B. Equipment 
1. Combustion gases: the oxygen supply 
a. Production 


(1) By ‘iquidation and distillation 
(2) By electrolysis 


b. Cylinders of compressed oxygen 
(1) Construction 


(a) Wall material: high carbon steel 
(b) Wall thickness: 3/8" 

(c) Neck ring 

{d) Open center: no filler present 


(2) Content 


(a) Pressure: psig 
(b) Volume: cu. ft. 
(c) Calculation: Boyle's law 


(3) Sizes 


(a) Typical: 110, 220 
(b) Other: 55, 80, 125, 250, 300 


(4) Cylinder vaives 


(a) Back-seating seal 
(b)} Safety disc 
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(5) Safety cap 
(6) Demurrage charge 


c. Low-pressure, liquid oxygen cylinders 
(1) Construction 


(a) Double wall 
(b) Filler and bleed lines 


(2) Content and sizes 
d. Oxygen manifold system 


(1) Arrangement or construction 
(2} Lines 
(3) Regulator(s) 


Combustion gases: the acetylene supply 


a. Chemical composition: C,H 
22 
b. Sources 


(1) Generation by combining calcium carbide and water 
(2) Purchase in storage cyitinders 


c. Acetylene cylinders: construction and content 


(1) Wall: composition and thickness 
(2) Cylinder valve 

(3) Fuse plug 

(4) Filler: pith and acetone 


d. Cylinder discharge rates 


e. Calculation of content: subtraction of tare weight from filled 


weight 
£. Sizes from suppliers 


(1) Typical: 130, 290, 300 
(2) Other: 75, 190, 360 


g. Acetylene generators 
(1) Types 


(a) Low-pressure 
(b) Medium~pressure 


(2) Adjustments and regulation 
(3) Maintenance 
(4) Safety precautions 


h. Acetylene manifold systems 
(1) Lines 


(a) Size 
(b) Metal composition 


(2) Regulators 
(3) Flash arrestor 
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3. Pressure regulators 


a. Purposes 


b. 


(1) To reduce storage pressure to a working level 
(2) To maintain a constant working pressure 


Types by valving 


(1) Nozzle-type 
(2) Sten-type 


c. Types by the number of stages 


(1) Single-stage 
(2) Two-stage 


d. Types used in manifold systems 


(2) Master service 
(2) Line station 


e. Safety precautions 


4. Pressure gages 


ae 


( 


Operation 


(1) Bourdon tube 
(2) Linkage 
(3) Pointer and dial 


Scales 


(1) For oxygen 
(2) For acetylene 
(3) Other: Nitrogen, Argon, C05, Hydrogen 


Types 


(1) High-pressure 
(2) Low~pressure 


5. Hose: lines, connectiors, clamps 


a. 
b. 
C. 


Line diameters: 3/16", 1/4", 3.8", 1/2" 
Line composition: fabric and rubber 
Line connections: all female 


(1) Oxygen: right-hand thread 
(2)} Acetylene: left-hand thread 


Line care and cleaning 


(1) Attaching connections 
(2) Work precautions 


{a) Avoid grease, acid, flame 
{(b) Avoid abrasion, kinks, etc. 
{c) Check for leaks 


6. Welding torches (blow pipes) 


a. Types 
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(1) Injector type: use low pressure acetylene 
(2) Medium-pressure type 


b. Acetylene sources used 
{1) Injector type 


(a) Low-pressure generators 
(b}) Medium-pressure generators 
{c) Crlinders 


(2) Medium-pressure type 


(a) Medium-pressure generators 


{b) Cylinders 
ec. Construction and operation 
(1) Injector type 


(a) Body and handle with valves 
(b) Welding head with injector 
(c) Tip with removable or integral nozzle 


(2) Medium-pressure type 


(a) 8ody and handle with valves 
(b) Head with mixing chamber 
(c) Tip with removable or integral nozzle 


d. Care and cleaning 


(1) Tip and/or nozzle replacement 
(2) Tip and/or nozzle cleaning: selection and use of tip drills 


TIL. BASIC METALLURGY 
A. Basic definitions and explanations 


i. 


Metallurgy 


a. Extractive 
do. Physical 


Ore 
Element 
Metal 


a. Properties, structure, characteristics 
b. Base or parent 
c. Filler 


Alloys 


a. Composition 
b. Types 


B. Properties of metals 


i. 
2. 


Chemical 
Electrical 
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a. Conductors 
(1) Good 
(2) Poor 
+ b. Nonconductors 


3. Thermal 


or 4. Mechanical 


a. Stress and strain 
b. Tensile strength 


(1) Yield point 
(2) Yield strength 
(3) Elastic limit 


ec. Elasticity 
d. Ductility 
e. Brittleness 
£. Toughness 
g. Hardness 


(1) Brinell 
(2) Rockwell 


h. Corrosion resistance 


C. Basic physics 
1. The structure of matter 


a. Compounds 
b. Elements 
c. Atoms 


(1) Neutrons 
S 26 (2) Protons 
; (3) Electrons 
2. The table of the elements 


a. Inert gases 
b. Metals 
c.- Nonmetals 


3. The states of matter 


ae Gas 
os b. Liquid 
c. Solid 


D. Structure of metals 


vs 


1. Grains: space~lattice type 
a. Body-centered cubic 


te 
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b. Hexagonal close-packed 
ated c. Face-centered cubic 


% 2. Allotropic change 
3. Temperature range 


a. Upper critical temperature 
b. Transformation temperature 
c. Lower critical temperature 


i 
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Tron-carbon structure 


a. Pearlite 
ae b. Austenite 
c. Cemetite 
d. Ferrite 
oe e. Eutectoid mixture 


E. Extracting and forming metals 


see 1. Mining 
2. Smelting 


a. Blast furnace 

-- b. Bessemer process 
c. Open hearth 
d. Electric furnace 
e. Other 


3. Casting 


a. Pure iron 
b. Iron-carbon and steel 
c. Nonferrous 


4. Other metal forming 
a. Cold rolling 


72 b. Extruding 
ete c. Hot rolling 
d. Forging 
. 5. Heat treating 


a. Annealing 

b. Quenching 

c. Carburizing 

d. Spheroidizing 

e. Hardening 

a f. Tempering 

- g- Flame hardening 
h. Other 


—» 


“en 


F. Weldability 


aa 


1. Definitions and explanations of types 


a. Practical weldability 


+ b. Metallurgical weldability 
| c. Technical weldability 
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2. Faccors to be considered in determining weldability 


a. Type of parent metal: its content 

b. Type of filler metal 

c. Influence of atmospheric gases 

d. Influence of shielding material 

e. Speed of weld 

f£. Physical size of the object 

g.- Need for pre- or post-processing: heat treat, anneal, preheat etc. 


G. Types of metals and their weldability 
1. General 


a. Ferrous: iron is the main ingredient 
b. Nonferrous: nonmagnetic 


rs 2. Ferrous 
: ae Steel with carbon 


7 4 (1) Low-carbon: .05 -.30% carbon 
a. (2) Medium-carbon: .30 -.35% carbon 
(3) High-carbon: .45 - .75% carbon 


my rcitae, ab tniete Nee 
pai et ee 


+ (4) Very high-carbon: .75 - 1.5% carbon 
q b. Other alloying metals with steel 

ei (2) Chromium 

= (3) Molybdenum 

td (4) Tungsten 

| (5) Silicon 

= (6) Manganese 


a (7) Other: aluminum, copper 
= c. Cast iron 


(1) Gray cast iron 

= (2) Alloy cast iron 

(3) White cast iron 

i” (4) Malleable cast iron 
Fd (5) Nodular 

- d. Wrought iron 

:  ¥ e. Cast steel 

Bi £. Stainless steel 


= (1) Chromium-nickel: Group I 
Ey (2) Hardenable chromium: Group II 
=. (3) Nonhardenable 


. 3. Nonferrous metals 
“4 a. Copper and its alloys 


3 (1) Copper 
= (2) Brass 
: 4 (3) Bronze 
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b. Aluminum and its alloys 


(1) Aluminum 

(2) Wrought aluminum alloy 

(3) Cast aluminum alloys 
c- Magnesium and its alloy 


(1) Magnesium 
(2) Alloying metals: aluminum, manganese, zinc 


d. Zine and its alloys 


(1) Zine 
(2) Alloying metals: copper, tin 


e. Nickel and its alloys 


(1) Nickel 
(2) Nonel: K, H, S, R, N 
(3) Inconel 


f. Lead: grades 


(1) Antimonial 
(2) Corroding 
(3) Common 

(4) Chemical 


H. Metal identification 


1. Visual and manual examination of color, texture, and weight (an 
estimate) 


2. Spark test 

3. Chip test 

4. Magnetic test 
5. Hardness test 


IV. WELDS, JOINTS, AND POSITIONS 


A. Types of welds 


l. Butt 
2. Fillet 


B. Fundamental types of joints and their variations 
1. Butt (either open’ or closed) 


a. Square butt 

b. Bevel: single, double 
c. Vee: single, double 
d. J: single, double 

e. U: single, double 


2. Tee (either open or closed) 


a. Plain 

b. Vee: single, double 
ec. J: single, double 
d. U: single, double 
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3. Lap 


a. Single-bead 
b. Double-bead 


&. Corner 


a. Flush 
b. Half-open 
c. Full~-open 


5. Edge 
6. Other 


a. Plug 
b. Slot 


C. Positions for welding 


1. Downhand 
2. Horizontal 
3. Vertical 
4. Overhead 


VY. BLUEPRINT READING 


4 : ee A. Fundanentals 
1. Basic Lines 


S - a. Object line 
- b. Hidden line 
a | a c. Center line 
£ i d. Dimension 
t : 
i e. Exzension 
| f. Leaders 
a g. Cutting plane 
= ba h. Section 
7 - i. Irregular break 
F , 
- (1) Long 
= es (2) Short 
i ; nS 2. Principal views (orthographic projection) 
a4 . a. Front 
= b. Top 
= ce Side, right 
me: | d. Side, left 
me! e. Bottom 
= : f. Rear 
oer ve 3. Other representations 
eo . a. Oblique 
a b. Isometric 
=| ‘= c. Perspective 


orn mem inn | Sanne Nint Ay ta ine ae 
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4. Dimensions 


Ts 


a. Purpose 
b. Types 


(1) Location 
(2) Size 


c. Systems 


(1) Aligned 
(2) Unidirectional 


d. Methods 


(1) Fractions, decimals, and degrees 
(2) Chamfers and bevels 

(3) Radius, arc, and curves 

(4) Drilled holes 

(5) Other holes 

(6) Tolerances 

(7) Scale 

(8) Threads 


Structural shapes and conventional representation 
a. Geometric solids 


(1) Square 
(2) Rectangular 
(3) Round 
(4) Hexagonal and octagonal 
b. Beams 
(1) Angles: equal and unequal, L-shape 
(2) Tees 
(3) Channels 
(4) I's 
(5) Irregular 


c. Cylinders 
(1) Thin-wall 
(2) Standard 


(3) Heavy 
(4) Extra-heavy 


Auxiliary views 


a. Primaries 
b. Secondaries 


- Abbreviations and synbols 


a. Abbreviations 
(1) Standards 


(a) ASA ~ American Standards Association 
(b) AWS = Americar Welding Society 
(c) BWG - Birmingham Wire Gage 
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(d) SAE - Society of Automotive Engineers 
(e) Others 


oY (2) Metals 


- (a) br - brass 

(b) bro - bronze 

(c) CI ~ Cast Iron 

Pe (d) ORS ~ Cold Rolled Steel 
{e) Others 


(3) Geometry 


(a) D = dianeter 
(b) R = radius 

(c) Hex - heragoual 
(d) P - pitcn 

(e) Other 


(4) Measurement 


(a) ft. or ' ~ foot, feet 

(b) in. or " + inch(es) 

(c) deg. or ° - degrees 
= fd) lb. or # - pound(s) 
se (e) Other 


(5) Process 


(a) D = drill 
(b} chfr - chamfer 
(c) c*bore ~ counterbore 
(ad) ox - oxidize 
ae fe) Other 


2 4 b. Symbols 


(1) Refereace line 
(2) Arrowhead 
(3) Element(s) 


7 (a) Finish symbol 
(b) Contour symbol 
+ (c) Root opening: depth for plug and slot 
(d) Size or strength for resistance welds 
(e) Groove angle 
(f) Length of weld 
(g) Pitch 
(h) Field weld symbol 
(i) Weld all-around symbol 
(j) Number of spot or projection weld 
(k) Specification, process, or other 
(1) Tail (when specification used) 
(m) Basic weld symbol 
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(aa) Square 
(bb) V 

(cc) Bevel 

(dd) U 

(ee) J 

(ff) Other 
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OXYACETYLENE WELDING OUTFIT 


=. — Each work station for oxyacetylene welding shall be designed to perform all 
s “9 jobs identified in the course outline. The following pieces of equipment are 
= ~ recommended; any items substituted must have the same capabilities. 


t 


Cylinder of acetylene 


Hn 


Cylinder of oxygen 


sail 


“ou 


Oxygen cylinder vaive 
Acetylene cylinder valve 


Single-stage oxygen regulator with gages 


a en ee 


Single~stage acetylene regulator, with gages 
10 ft. Oxygen~acetylene hose, two-color, dual-type hose with female fittings 
attached 


1 Welding torch, combination-type with gas nozzle and gooseneck 


OXYACETYLENE WELDER'S TOOLS 


Each trainee shall wear clothing appropriate to the welder's trade, such as 
heavy duck trousers, a long~sleeve shirt, high-top shoes, and a cap. In addi- 


tion, each trainee shall have the following items: 


1 Cylinder wrench 

l pr. Welding goggles, #5 shade lens 
L Spark lighter 

1 Wire brush 


1 set Tip cleaners 


1 pr. Welder's gloves 
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INSTRUCTOR'S REFERENCES 
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The following boolk3 have been chosen as being especially valuable to the 
instructor. [It is recommended that he establish a reference library and draw 
heavily on these sources as he prepares for each day's teaching. To assist the 
instructor, considerable time has been invesied in keying the instructional units 
in this guide to the particular book and page number. : 


Key 
Number 


1. Althouse, Andrew D., Carl H. Turnquist, and William A. Bowditch. Modern 
Welding, Homewood, Illinois: The Goodheart-Willcox Company, Inc., 1965. 


2. Giachino, J. W., William Weeks, and Elmer Brune. Welding Skills and 
Practices. Chicago, Illinois: American Technical Society, 1965. 


3. Griffin, Ivan, and Edward M. Roden. Basic Arc Welding. Albany, New York: 
Deimar Publishers, Inc., 1960. 


4. - Basic Oxyacetylene Welding. Albany, New York: Delmar 
Publishers, Inc., 1969. 


5. - Basic Tig Welding. Albany, New York: Delmar Publishers, 
Inec., 1962. 


6. - Pipe Welding Techniques. Albany, New York: Delmar 
Publishers, Inc., 1964. 


7. Kerwin, Harry. Arc and Acetylene Welding. New York: McGraw-Hill Book 
Company, Inc., 1944. 


8. Olson, William L. Arc Welding. Part I. Roseville, Minnesota: Vector 
Publications, 1966. 


9. - Oxyacetylene Welding. Part I. Roseville, Minnesota: 
Vector Publications, 1966. 


10. The Oxy-Acetylene Handbook, 2nd ed. New York: Union Carbide Corporation, 
1960. 


11. The Welding Encyclopedia, 15th ed. Morton Grove, Illinois: Monticello 
Books, 1964. 


12. Welding: Unit I - Oxyacetylene Cutting; Unit II - Oxyacetylene Welding. 
Natchitoches, Louisiana: Louisiana State Vocational~L[echnical Curriculum 


Laboratory, 1963. 


13. Welding: Unit III ~ Arc Welding: Unit IV - Inert Gas Welding. Natchito- 
ches, Louisiana: Louisiana State Vocational-Technical Curriculum 
Laboratory, 1962. 


_ ty fe Ah OAR Coa ed on Toth 


= BIBLIOGRAPHY 

y RECOMMENDED TEXT: 

|| either 

It Althouse, Andrew D., Carl H. Turnquist, and William A. Bowditch. Modern 

Bi | Welding. Homewood, Iilinois: The Goodheart-Willcox Company, Inc., 1965. 


or 


Delnar Series 


Bennett, A. E. and Louis J. Siy. Blueprint Reading for Welders. Albany, New 
York: Delmar Publishers, Inc. 1966. 


Griffin, Ivan and Edward M. Roden. Basic Arc Welding. Rev. ed. Albany, New 
York: Delmar Publishers, Inc. 1962. Answer Book Available. 


Basic Tig Welding. Albany, New York: Delmar Publishers, Inc. 
1962. Answer Book available. 


Basic Oxyacetylene Welding. Albany, New York: 


. Delmar Pub- 
| lishers, Inc. 1960. Answer Book available. 


Cy - Pipe Welding Techniques. Albany, New York: 


Delmar Pub- 
| lishers, Inc. 1964. Answer Book available. 


SUGGESTED REFERENCES ; 


7 American Welding Society. Graphical Symbols for Welding. (ASA Y32.3~1959) 
= New York: 


The American Society of Mech ical Engineers. 1958. 


Austin, John Benjamin. Electric Arc Welding. Chicago, [llinois: 


_ American 

ts Technical Society. 1964. 

= Canada Department of Labour. An Analysis of the Welding Trade. Ottawa, 

Bg Canada: The Department of Labour. 1963. 

ia Chaffee, W. J. Practical Arc Welding. Troy, Ohio: Hobart Trade School, Inc. 


DeFreitas, Louis. Tig Welding for Beginners. Cleveland, Ohio: 


The James F. 
Lincoln Arc Welding Foundation. 1966. 


Delmar Publishers, inc. for the soeltection or 


Content in the crea of Welding. Albany, New York: Delmar Publishers, 
Inc. 1965 (?). 
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Published monthly. 


The Maintenance Weldor. 


, | 


Eutectic Maintenance Weldors Clubs. 


== 

aa Flushing, New York: Eutectic Welding Alloys Corporation. 

3 

= 3 Frankland, Thomas W. The Pipe Fitter's and Pipe Welder's Handbook. Milwaukee, 
‘2 Wisconsin: The Bruce Publishing Company. 1955. 

=| Pipe Trades Pocket Manual. Milwaukee, Wisconsin: The Bruce 
2 Publishing Company. 1964. 


Giachin., J. W., William Weeks, and Elmer Brune. Welding Skills and Practices. 
1965. 


2nd ed. Chicago, Illinois: American Technical Society. 


Graham, Frank D. Audels Plumbers and Steam Fitters Guide. 
No. 1, Mathematics, Tools, Lead Work, License Helps; 
No. 2, Water Supply, Drainage, Rough Work, Fixtures; 
No. 3, Pipe Fitting, Heating, Ventilation, Air Conditioning; 


No. 4, Gas Appliances, Sheet Metal Work, Welding. 
Indianapolis, Indiana: Howard W. Sams & Co., Inc. 1963-1966. 4 vols. 
Audels Welders Guide. Indianapolis, Indiana: Howard W. Sams 


& Co., Inc. 1966. 
Hobart Trade School. 


Hobart. Trade School. Modern Arc Welding. Troy, Chio: 


[n.d.]. 


Hobart Welding School. Hobart Welding School Workbook. 
Troy, Ohio: Hobart Welding School. [n.d.}. 
Troy, Ohio: Hobart Welding School. [n.d.]. 


Welding Processes. 


Welding Projects for School Shops. 
School. f[n.d.]. 


Troy, Ohio: Hobart Welding 


Hobart Brethers Technical Center. Micro-wire Welding. Troy, Ohio: Hobart 


Brothers Technical Center. 1964. 
Troy, Ohio: 


Hobart Brothers Company. Recommendations for Teaching Welding. 
[n.d.}. 


Hobart Brothers Company. 
[n.d.]. 


CO, Welding. Troy, Ohio: Hobart Brothers Company. 


Submerged Arc Welding Manual. Troy, Ohio: Hobart Brothers 


Company. [n.d.]. 


Welding ~ Blueprint Reading for 


Indiana Department of Public Instruction. 
Welders. Terre Haute, Indiana: Instructional Materials Laboratory, Indiana 
State University. [n.d.[. 


Oxy-Acetylene Welding - Technical Information. 


Instructional Materials Laboratory, Indiana State University. 


Terre Haute, 


Indiana: 
[n.d.]. 
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Indiana Department of Public Instruction. Arc Welding ~ Technical Information. 
Terre Haute, Indiana: Instructional faterials Laboratory, Indiana State 
University. [n.d.}. 


Jefferson, T. B. Metals and How to Weld Them. 2nd ed. Cleveland, Ohio: The 
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James F. Lincoln Arc Welding Foundation. 1966. 


, ed. The Welding Encyclopedia. 15th ed. (Originally compiled 
and edited by L. B. MacKenzie}. Morton Grove, Illinois: Monticello Books. 
1964. 


Jennings, R. F. Gas and A.C. Arc Welding and Cutting. 3rd ed. Bloomington, 
Lllinois: McKnight & McKnight Publishing Company. 1956. 


Jones, R. P. Templet Development for the Pipe Trades. Albany, New York: 
Delmar Publishers, Inc. 1963. Instructor's Guide available. 


Kerwin, Harry. Arc and Acetylene Welding. New York: McGraw-Hill Book Company, 
Inc. 1944. 


Kugler, Harold L. Arc Welding Lessons for School and Farm Shop. 2nd ed. 


Cleveland, Ohio: The James F. Lincoln Arc Welding Foundation. 1965. 


Linde. Welding and Cutting Manual. New York: Linde Company Division of Union 
Carbide Corporation. 1963. 


- The Oxy-Acetylene Handbook. 2nd ed. New York: Union Carbide 
Corporation. Linde Division. 1963. 


The Linde Air Products Company. Design of Welded Piping. New York: The Linde 
Air Products Company. 1938. 


The Lincoln Electric Co. Procedure Handbook of Arc Welding Design & Practice. 
lith ed. Cleveland, Ohio: The Lincoln Electric Company. 1964. 


Linnert, George E. Welding Metallurgy. 3rd ed. New York: American Welding 
Society. 1965. 


Louisiana State Department of Education. Welding. Unit III Arc Welding. 
Unit IV Inert Gas Welding. Natchitoches, Louisiana: Louisiana State Voca- 
tional Technical Curriculum Laboratory. 1962. 


. Welding - Job Sheets. Unit I Oxyacetylene Cutting. Unit IT 
Oxyacetylene Welding. Natchitoches, Louisiana: Louisiana State Vocational 
Technical Curriculum’Laboratory. 1963. 


- Welding - Test Sheets. Units I, If, If1, IV. Nacchitoches, 
Louisiana: Louisiana State Vocational Technical Curriculum Laboratory. 1963. 
Answer Book available for each Unit. a 


- Welding. Unit I Oxyacetylene. Unit 2 Arc. Natchitoches, 
Louisiana: Louisiana State Vocational Technical Curriculum Laboratory. 1958, 
Test Book available for each Unit. 
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Louisiana State Department of Education. Welding Course Mathematics. 
Baton Rouge, Louisiana: State Superintendent of Education. 1958. 


Morris, Joe Lawrence, Weldi:,. Processes and Procedures. Englewoc. Cliffs, 
New Jersey: Prentice-Hall, Inc. 1962. 


Oklahoma A. and M. College. Blueprint Reading and Sketching - Petroleum 
Industry Workers. Course No. G-8. Natchitoches, Louisiana: Louisiana 
State Vocational-Technical Curriculum Laboratory. [n.d.]. 


Olson, William L. Oxyacetylene Welding. Parts 1 and 2. Roseville, Minnesota. 
Vector Publications. 1966. 2 vols. 


- Arce Welding. Parts 1 and 2. Roseville, Minnesota: Vector 


Publications. 1966. 2 vols. 


Oregon State Department of Education. Instruction Sheets. Basic Electric Arc 


Welding. Salem, Oregon: State Department of Education. Trade and Industrial 
Education. [n.d.]. 


Potter, Morgan H. Oxyacetylene Welding. 3rd ed. Chicago, Illinois: American 
Technical Society. 1965. 


Rossi, Boniface E. Welding and Its Application. New York: McGraw-Hill Book 
Company, Inc. 1941. 


. Welding Engineering. New York: McGraw-Hill Book Company, Inc. 
1954. 


Sacks, Raymond J. Theory and Practice of Arc Welding. 2nd ed. Princeton, 
New Jersey: D. Van Nostrand Company, Inc. 1960. 


Sellon, William A. and John Matthews. Arc Welding. 2nd ed. Cleveland, Ohio: 
The James F. Lincoln Arc Welding Foundation. 1965. 


. Are Welded Projects for the School Shop. Cleveland, Ohio: 


—————— Ce 


The James F. Lincoln Are Welding Foundation. 1958. 


Smith, Robert E. Forging and Welding. Bloomington, Illinois: McKnight & 
McKnight Publishing Company. 1956. 


Sosnin, H. A. Are Welding Instructions for the Beginner. Cleveland, Ohio: 
The James F. Lincoln Arc Welding Foundation. 1964. Teachers Manual available. 


Texas A&M University. Suggested Basic Course Outline for Welding. College Sta-~ 


tion, Texas: Engineering Extension Service, Texas A&M University. 1964. 


Texas State Department of Education. Supervised Study Guide in Welding. Austin, 
Texas: The University of Texas, Division of Extension, Industrial Education 
Department. 1962. Unit Tests and Answer Book available. 


U. S. Navy Dept. Bureau of Ships. Military Standard Qualification Tests for 
Welders. (Mil-Std.-248A-Navy). Washington, D.C. Department of the Navy. 
June 1958. 


Welding Design & Fabrication Magazine. 1966/67 Welding Data Book. Cleveland, 
Ohio: Welding Design & Fabrication Magazines. 
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TRAINING ANALYSIS 
| for the 


COMBINATION WELDER 


I. LAYOUT 
am A. Fundamental operations 


1. Lay out straight lines 
| 2. Lay out angles 
3. Lay out circles and arcs 


: al B. Basic exercises 
—. : II. OXYACETYLENE WELDING 
i A. Downhand position 
1. Fundamental operations 


a. Set up the equipment 
i. f b. Light the torch and adjust it for a carburizing, a neutral, 
and an oxidizing flame 
= i c. Run a fusion bead 
d. Run a bead with a filler rod 


Light sheet (under 1/8") 


he 
e 


a. Make a tack weld 

b. Make a butt weld 

c. Make an outside corner weld 

d. Make lap welds 

e, Make tee welds 

£. Make flange welds with and without filler rods 
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3. Heavy stock 


a. Tack a square-butt weld 
b. Make a square-butt weld 
c. Make a single~bevel-butt weld 
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d. Make a single vee-butt weld 


e. Make a strapped square butt weld 
B. Horizontal position 


a. Make a single~bevel butt weld 
b. Make a lap weld 


C. Vertical position 


a. Run a filler bead in an inside corner 
b. Make a square butt weld 
c. Make a single-vee butt weld 


D. Overhead position 


a. Make a fillet weld 
b. Make a lap weld 
c. Make a square butt weld 


E. Pipe welds (up to 2" diameter) 


a. Make a butt weld in the vertical position 
b. Make a butt weld in the horizontal position 


IIT. SOLDERING 


a. Properly clean ferrous and nonferrous materials 
b. Make a lap joint on flat stock 

c. Make a strapped butt joint 

d. Make a sweated pipe joint 


IV. BRAZING 


a. Braze a lap joint on sheet steel 

b. Join dissimilar metals by brazing 

c. Build up cast iron by brazing 

d. Braze a single-vee butt joint (heavy plate) 


e. Braze a tee joint 
V. OXYACETYLENE CUTTING 


a. Make straight line cuts 


b. Cut arcs and circles 


49 


c. Pierce heavy stock 
on d. Bevel plat. and pipe 
oi e. "Wash" a weld 


f. Set up and operate an automatic cutting machine 
VI. MANUAL METAL ARC 
A. Flat position 
1. Use 6010 or 6011 electrode 


a. Set up and adjust MMA equipment 
b. Strike and maintain an arc 

c. Run a stringer bead 

d. Make a single-pass fillet joint 
| e. Make a multiple-pass fillet joint 


e- + 8 
Sioa | 


f. Make a multiple-pass tee joint 
| 2. Use a 7016 or 7018 electrode 


a. Set up and adjust MMA equipment 
| b. Strike and maintain an arc 
c. Run a stringer bead 
d. Make a single-pass fillet joiat 
e. Make a multiple-pass fillet joint 
f. Make a multiple-pass tee joint 


- 3. Use a Jet 6024 electrode 
. a. Make a fillet joint 
B. Vertical position 


a. Make a single-pass tee joint 
b. Make a multiple~pass tee joint 
c. Make a strapped vee~-butt joint 
d. Make an open vee-butt joint 


e. Make a vertical-down, single-pass fillet joint 


C. Overhead position 
7 1, Use 6010 or 6011 electrode 
ae a. Run stringer beads 
= 
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b. Run weave beads 


c. Make an open vee-butt joint 
Use 7016 or 7018 electrode 


a.» Run stringer beads 
b. Run weave beads 


c. Make an open vee~butt joint 


D. Pipe welding 


1. 


2. 


Horizontal position (6010 electrode) 


a. Make an open vee-butt weld (with a chill ring) 
b. ake an open vee-butt weld (without a chill ring) 


Vertical position 


a. Make an open vee~butt weld (with a chill ring) 
b. Make an open vee-butt weld (without a chill ring) 


c. Join standard pipe to a 9C° elbow (a socket weld) 


VII. TUNGSTEN INERT-GAS WELDING 


A. Fundamentals 


1. 


Vill. METAL 


Downhand position 


a. Run a fusion bead 

b. Make a fillet weld on a tee joint 
c. Make a square-butt joint 

d. Make a single vee-butt joint 

e. Make a lap weld 


£. Make a corner weld 
INERT-GAS WELDING 


a. Set up the equipment 

b. Run a stringer bead 

c. Moke a square~butt joint 

d. Max? a corner weld 

e. Make a tee joint 

f. Make a iap joint 

g. Make a single vee-butt weld 
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EQUIPMENT LIST 
for 


VOCATIONAL WELDING (COMBINATION) 


Oxyacetyiene welding and cutting equipment 


Quantity 


7 


~J 


15 


ft. 


pairs 


Item 


Combination outfit for weiding, . . ting, brazing, heating, and 
soldering . 


Or, the contents may be purchased separately to include: 


Welding torches 

Gooseneck extensions: 

Welding tips: 7 each of sizes 62, 55, 42 
Gas mixers 

Cutting attachments, with 90° head 

Cutting tips: Size 53, 

Acetylene regulators, two-gage type 

Oxygen regulaters, two-gage type 


Welding and cutting hose, dual-type with two hoses permanently 
bonded together, 1/4" diameter, with appropriate female 
connections on ali ends 


Welding goggles with #5 lens 
Spark lighters, with round file lighter 
Torch wrenches: 


Manuals, welding and cutting {optional item) 
Additional pieces not in the outfit: 


Welding tips, . si, oh tip size 50 
27 or equal 


Welding tips: Series 170, tip size 58 


Cutting outfit, hand operated, heavy-duty, for cutting only 


Or, the contents may be purchased separately to include: 


Cutting torch; brass head set at 90°: 
Cutting tips, acetylene, Sizes 62, 53, and 46: 
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Quantity 


25 ft. 


Item 


Regulator, acetylene, two-gapge type with gages 
Regulator, oxygen, two-gage type with gages 


Cutting hose; duai-type with two hoses permanently bonded 
together; 1/4" diameter with apcropriate female connections 
on all ends 


Additional pieces not in the outfit: 


Cutting tips for rivets; size 53 
Gouging tips, * with tip orifice 1/8" 


Goggles, welding: with #5 lens 
Spark lighter with round file lighter 


Wrench, torch 


Portable fJame~cutting machine, with torch, torch-holder, cutting 
tip for acetylene, torch wrench, machine-to-torch hose assembly 
(with connections and hose connection block having double action 
cutoff),machine track, 115-volt motor with three-wire cord 


Gas manifold system to include the following: 


Quantity 


i 


item 
Manifold for oxygen, 4-on/4-off type with . nonautomatic 
(manual) control having two gages: master shut- 


off valve for each bank (2); 8 header fittings; ¢ pigtails 


Line delivery system for oxygen to include the following: 
Oxygen station valves with check valves with chain and dust 
cap 
Oxygen line regulators with chain and dust cap: 

Manifold for acetylene, 4-on/4-off type vith single 

regulator having two gages, nonautomatic (manual) control; 


fiash arrestor; _ master shut-off valve for each 
bank (2); 8 header fittings; 8 pigtails, each with flash arrestors 
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Quantity Item 


1 Line delivery system for acetylene to include the following: 


8 Acetylene station valves with check valves, with chain 
and dust cap 


Sic a NS WRG OR 


ae | 


8 Acetylene line regulator, with chain and dust cap: 
NOTE: Most local building regulations require installation of manifold and 


distribution systems by a licensed plumber; manufacturers and distributors 
are restricted to a consulting role only. 


Manual metal arc welding eauipment 


Quantity ” Item 
3 Welding machines, arc (manual metal); a-c transformer type, 250<- 
amp output, 230-volt, 60-cycle input, with pigtail and 2 cable 
plugs: 


Accessories for the above welder: 


75 ft. Cable; 12 1/2 ft. lead, 12 1/2 ft. ground for each machine, 
#2/0 gage: 
Electrode holders, with replaceable tip insulators 
Ground clamps 

6 Welding machines, arc (manual metal), 250-amp, a-c/d-c transformer~ 


rectifier-type, with reverse polarity switch and a-c or d-c 
selector; current selector; current valve control, with pigtail 


150 ff. Cable; 12 1/2 ft. lead, 12 1/2 ft. ground for each machine; 
#2/0 gage: 
E ioey 6 Electrode holders, with replaceable tip insulators 
ae Ground clamps 7 
1 Welding machine, arc (manual metal); 300-amp, motor-generator 


type d-c; current valve control; pigtail 


25 £t. Cable; 212 1/2 fr. lead, 12 1/2 ft. ground for each machine; 
#2/0 gege: 


Electrade hoider, with replaceable tip insuiators 
1 Ground clamp 


$5 


Manual inert gas welding 


Quantity 


I 


1 set 


Item 


Welder (manual inert gas) d-c: constant-potential type; 300-amp 
rating at 100% duty factor’ 220-volt, 60-¢ le, 3-phase input 


Wire drive and dispenser, for 1/16" wire; 115-volt a~c, 60-cycle, 
1/6-hp, high torque drive motor, with empty reel ~ 


Drive rolls for 1/16" wire (spare), for wire drive 


Welding gun, arc (manual metal); air-cooled, adjustable handle 
or grip, min. 300-amp rating 

Ground clamp . 

Regulator, argon it. 


Flowmeter, for argon: 


Tungsten inert gas welding 


Quantity 


1 


12 1/2 ft. 


10 ft. 
(Per machine) 


12 ft. 


Ttem 
Welding machine, arc (manual metal); a-c/d-c transformer-type wate 
rectifier for straight and reverse polarity 
equal 


Torch, TIG? water-cooled, ant er capacity with short and long 
back cap: 


Torch lead (connecting cable) 
Ground cable: #1 gage 
Ground clamp 


Water coolant system, 10 gallon capacity, with 115-volt, 60-cycle 
pump motor 


Coolant hose 
Azpon regulator . 
Argon flowmete: 


Connecting hose, single: for Argon 
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Diptransfer equipment 


Quantity Item 


1 Welding machine, constant-potential type, for mild steel only. 
250-amp, 100% duty cycle, 220/440, 3-phase 


Accessory pieces required: 
1 Wire drive, with burn-back control, 115+volt, a-c, 60-cycle, 
1/10-hp motor 


1 Gun, with stop-start trigger in the handle: 360° swivel goose- 
neck with 60°~angle offset; 100% duty cycle, 200-amp to 
accommodate .025 - .045 diameter wire 


Nozzles 


Contact tips 


1 Regulator, argon, and flowmeter 4 
10 ft. Hose, single 
10 ft. Cable, ground, #1 gage 

1 Clamp, ground. 


Equipment and tools for the shop and for trainee protection 


Quantity Item 


2 Grinders, heavy-duty, on pedestal]; push-button switch; sealed 
ball-bearings; enclosed, adjustable wheel guards; adjustable 
safety-shields: tool tray and lift~-out water pot, mounted on 
base: 200-volt, three-phase motor, fully enclosed, 1<hp, 1800 
repem., with two grinding wheels, 6" in diameter 


2 Grinders, portable, with 36" flexible shaft and 1/4" chuck 
1 Cylinder truck, with tool box and 10" rubber wheels (min) 
10 Welding helmets, vulcanized fiber construction with fixed glass 


holder, complete with ratchet adjustment headband, cover lens, 
and #10 welding lens 


4 Hand shields, vulcanizud fiber construction with aluminum handle 


and fixed glass holder + cover lens, and 
#10 welding lens 
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Quantity 


4 pairs 


= 


) 
eu 15 pairs 


15 pairs 


10 pairs 
4 pairs 


15 
10 sets 


1 dozen 


Quantity 
4 
4 
4 
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2 dozen 


2 dozen 


50 pounds 


25 pounds 


Item 


Welding goggles (for persons wearing prescription glasses), with 
#54 clear cover lens, and #74, shade 5 welding lens 


Safety glasses, with folding temples and hardened lens of medium 
shade 


Goggles, chipping and grinding gorgles, with insulated ball chain 
bridge 


Faceshield visors, with light green tint, .040 thick visor 


Welding gloves, regular 


Weluing gloves, inert arc 


Welder's coats, leather, with collar, snap fasteners down front 
and on sleeves, sized to fit student . 


Tip cleaners in a case, standard range of drill size, 51-74 


Chipping hammers, combination cone and chisel point 


Consumable supplies 


Item 
Brazing flux, 1-lb cans 
Brazing flux, l-lb. cans 
Aluminum welding flux, ]~lb. jars 
Cast iron welding flux, 1~1lb. cans 


Soldering paste, 2-02. cans 
Bars of solder, l-lb., 40/60 
Brazing rod, 1/8" - 36": AWS A5.7T, Class RCuZn-B 


Aluminum rod, 3/32-36" 
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Heatwave 


Quantity 


pounds 


pounds 


pounds 


pounds 


spools 


spools 


pounds 


pounds 


pounds 


pounds 


pounds 


2 dozen 


1 dozen 


boxes 


4 dozen 


2 dozen 


Item 


Welding rod, oxyacetylene, mild steel, copper coated, 1/16-36": 
ANS-ASTM A251-46T, Grade GA-50 


Welding rod, oxyacetylene, mild steel, copper coated, 3/32-36": 
AUS-ASTM A251-46T, Grade GA~50 


Welding rod, oxyacetylene, mild steel, copper coated, 1/8-36": 
AWS~ASTM A251-46T, Grade GA-50 


Welding rod, oxyacetylene, medium carbon, high Serene cls 3/32~ 
36": AWS~ASTM A251-46T, Grade GA-60, GB-60 


Electrode, tungsten, 2% thorium 3/32~6": 
Electrode, tungsten, 2% thorium; 1/16-6" 


Welding wire, dintransfer-type, .035 diameter, 25-pound spool: 
AWS GB 45 


Welding wire, metal-inert-gas-type, 1/16" diameter 
Welding electrodes, arc (manual metal); mild steel, coated: 
1/8-AWS-E6010 or 6021 


Welding electrodes, arc (manual metal); mild steel, coated: 
1/8-AWS~E7016 or 7018 


Welding electrodes, arc (manual metal); mild steel, coated: 
5/32-AWS-E7016 or 7018 


Welding electrodes, arc (manual metal; mild steel, coated: 
1/8~AWS-E6013 


Welding electrodes, arc (manual metal); mild steel, coated: 
1/8-AWS met 6024 


Flints, renewal 


Headbands for welding goggle replacement, 4 per box 


Cover iens, replacement 
Welding lens, replacement, shade 5 


Cylinder(s) of acetylene, 30/mo. x 18 mo. 
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Quantity Item 


Cylinder(s) of argon, 5 per mo. x 18 mo. 


Cylinder(s) of carbon dioxide; argon 75-57 premix, 12 per mo. 


Cylinder(s) of oxygen, 65/mo. x 18 mo. 


ft 
{{ 


2. 500 Cover plates for welding helmet, clear glass 2 x 4 1/2" 

3 4 2 dozen Filter plates, for welding helmet, 2 x 4 1/2", shade 10 

‘a ae 3 each Filter plates, for welding helmet, 2 x 4 1/2", shade 8 and shade 
= 7 12 


NOTE: Schools using electric power from REA sources should specify equipment 
with power factor correction, and should contact their local power company 
about installation. 
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*CURRICULUM GUIDES, *TRADE AND INDUSTRIAL EDUCATION, *METAL 
MACHINING OCCUPATIONS, SHEET METAL WORKERS, WELDERS, OCCUPATIONAL 
CLUSTERS, HIGH SCHOOLS, POST SECONDARY EDUCATION, EQUIPMENT, 


This curriculum guide was prepared to assist the trade instructor in 
planning and developing instructional materials for a high school 
metal trades course organized on the occupational cluster concept 
and encompassing the basic knowledge and skills of the metal 
machining, sheet metal, and welding trades, A curriculum committee 
developed the material by identifying operations and informational 
topics within each field, The objectives of the course are to : 
develop entry-level knowledge and skills in one of the specific 
occupations or to develop knowledge and skills basic to the metal 
trades occupational cluster. Job procedures for the instructional 
blocks of sheet metal, welding, and machine shop, and related 
instruction for applied mathematics, applied physical science, basic 
metallurgy, and blueprint reading are outlined. This course is 
designed for.a 2-year program with 1,080 hours of training. 
Instructional procedures are recommended for the trade competent 
teacher. Students should have a definite vocational committment to 
one of the specific trades or to the metal trades occupational 
cluster, Necessary equipment and consumable supplies are listed, 
and a bibliography contains recommended textbooks and reference 
books for each field, This document is available for $1.60 from 
ra Laboratory, Box NU, State College, Mississippi 39762. 
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Supplementary Information on Instructional M.terial 


Provide information below which is not included in the publication. Mark N/A in 
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instructions. 
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Address 
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(3) Utilization of Material: 


Appropriate School Setting Vocational (trade) Training 
Type of Program Preparatory 
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Users of Materi in planning dcily teaching activities 
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training; Eecommend screening by testing, by examination of school records, and by 
Time Allotment personal interview 


Supplemental Media ~~ 
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Describe This is a guide for use in planning instructicn; it is in outline form; 
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FORENGRD 


The Basic Plan for the Organization and Me~igement of Instruction for Voca- 
tional, Metal Trades is a departure from traditional trade training. Rather than 
confining itself to a siagle trade, che plan follows the "cluster" concept and 
encompasses the basic knowledges and skills of three trades: machinist, sheet- 


metai worker, and combination welder. 


Trainees in a cluster program gain insight inte a broader range of occupa- 
tional requirements, than they could acquire in training for a single trade. 
Consequently, they enjoy a wider choice upon entry into the world of work. They 
have also the advantage of greater mobility as a tradesman, geographically as 


well as occupationally. 


Institutions offering training in a cluster program must recognize and 
point out to trainees that this greater scope of occupational training can be 
gainecé only by limiting in-depth experiences. Administrators of these institu- 
tions must maintain communication with industry to insure that employment oppor- 


tunity is available for the cluster graduate. 


Only a carefully planned and executed series of activities can produce an 
orderly, well-balanced program of instruction. The following procedure is 


recommended to the instructor in a cluster program. 


Group I. Trainees who have a definite vocational commitment to 
one specific trade within the ciuster should be 
allowed to work in jobs of this trade for the full 
training time. 


Group ‘II. Trainees who are not committed to a specific trade at 
the time of entry should be systematically involved in 
basic knowledges and skills of all three trades during 
the first half of their training time 


Group Ifa. At the end of the first half of their training time, 
those trainees who have developed a definite trade 
objective should be allowed to invest the remainder 
of their training time in the knowledges and skiils 


of that chosen trade 


IL4 
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Group IIb. Trainees who have stiil not develuped a definite 
trade cojective should be systewatically involved 
in activities designed te give the knowledges and 
skiiis of greater depth in each of the three 


trades of the cluster 


As previously stated, the above program will require a high level of plan- 
ning by the instructor. The use of job sheets and progress charts is strongly 
T recommended as a time-proven method. Furthermore, it is recommended that the 
= instructor make all decisions as to the activities of the trainee. Finally, the 
instructor should immediately modify the training plan of any trainee in accord 
with an identifiable vocational interest. 
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HOW TO USE THIS PUBLICATION 


As a tool for teaching, this pubiication is primarily designed for use in 
planning, preparing, presenting, and evaluating instruction. As a tool, it 
lists operations, jobs, and informational topics--with the job as the focal 
point. Each job should be assigned to students, either as a group, a subgroup, 
or individually. The following procedure is recommended as an effective teach- 


ing sequence. 


Step I. -~ Tell how the job ts done. 
Give a full explanation of the steps necessary to perform the job. Emphasize 
the proper sequence; stress techniques requiring special care; point out the 


hazards to persons and the equipment. 


Step II. ~- Show how the job ts done. 
Demonstrate the proper procedure for performing the job. Re-emphasize the sequence, 
techniques, and hazards. Make sure each student can see what is being done and 


understands the steps. 


Step III. -- Have the student do the job. 
Assign each student the task of applying what he kas just learned. Supervise his 
work; correct any variation from proper procedure or any hazardous techniques. 


Re~explain when necessary. 


Step IV. ~- Check the student for proficiency. 
Assign a similar job to the student to be performed independently. Observe his 
work and examine the completed product or service. He is proficient when he can 


perform the job without supervision in a prescribed length of time. 


Students who have demonstrated proficiency in one job move to the next job. 
The teaching steps teZZ, show, do, check are used again. Students who are not 
proficient perform additional jobs of a similar nature and are recaught in weak 


areas. 


Additionally, this publication can be used (1) by the director and the instruc- 
tor in a local program in communicating with their craft committee, (2) by the 
local director in supervising instruction and program operation, and (3) by the 
state supervisory staff in communicating with local school administrators and in 


supervising the operation of local programs. 
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JOB DESCRIPTION 


It is neither possible nor desirable to identify a single trade as the 
employment goal of all trainees enrolled in a cluster program. Conversely. 
several employment opportunities exist, and four of these are briefly described 
below. Each of these descriptions is given a fuller treatment in the Dictionary 
of Occupational Titles, third edition. 


MACHINIST. 600.280. Machinist, all-around; machinist, first class; machin- 
ist, general: machinist, journeyman; machinist, precision. 


The machinist works from blueprints, sketches, and descriptions of parts or 
assemblies to be made. He plans the sequence of operations and sets up and oper~ 
ates machine tools such as engine lathes, shapers, milling machines, drill 
presses, and grinders. He may fit and assemble parts, mechanisms, tools, or 
machines. He may also use a broad range of precision measuring and gaging in- 
struments as an inspector. 


SHEET-METAL WORKER (any ind.} 804.281. Sheet-metal journeyman; sheet-metal 
man; sheet-metal mechanic. 


The sheet-metal man works from a job order or blueprint and selects metal 
according to the product being fabricated. He lays out a pattern or works 
directly on metal by locating and marking dimensions and reference lines while 
using such tools as rules, calipers, scribes, squares, and punches. He sets up 
and operates cutting, folding, and fastening machines to shear, brake, roll, and 
punch metal to specified shape. Additionally, he uses hand tools such as hammers, 
snips, and clamps. He joins parts, using rivets and screws as well as soldering 
and welding equipment. He inspects assemblies and installations for conformance 
to specifications. 


WELDER, COMBINATION (Welding) 812.884. 


The combination welder joins parts together, using gas welding (WELDER, GAS) 
or braziig (BRAZER-ASSEMBLER) and any combination of welding processes, such as 
manual metal arc, tungsten inert gas, carbon arc, and others. He works from 
layouts, blueprints, and work orders, and uses a variety of clamping and holding 


devices as well as the welding equipment unique to the process beirg employed 


at the time. Extensive involvement in fit-up of parts, or inspection vf final 


welds depends upon advancement in «he trade. 


MAINTENANCE MECHANIC (any ind.) II. 638.281. Fixer; machine adjuster; 
machine-maintenance man; machine overhauler; machine repairman; mechanical handy- 


man; repair mechanic; tool-and-machine maintenance man. 


The maintenance mechanic repairs and maintains equipment in accordance with 
diagrams, sketches, operation manuals, and manufacturers’ specifications. The 
range of machinery and mechanical equipment, such as cranes, pumps, engines, 
motors, pneumatic tools, conveyor systems, production machines, and automotive 
and construction equipment. The mechanic uses hand tools and power tools, such 
as wrenches, hammers, and ijrilis, as well as precision and nonprecision measuring 
instruments. He troubieshoots malfunctions by listening, observing, inspecting, 
and testing, and disassembling. He repairs and replaces defective parts, as well 
as lubricates and cleans. He may set up and operate lathes, drill presses, 
grinders, and other metal-working tools. 


A person desiring or accepting employment as a maintenance mechani: must 
recognize gaps in his preparation in the areas of power mechanics and basic 
electricity. Such gaps must be filled after emplvuyment by trade extension 
training. 


COURSE DESCRIPTION 


ALTERNATIVE OBJECTIVES 


Either 
1. To develop entry-level knowledges and skills in those trainees having an 
identifiable occupational goal in machine shop, or sheet metal, or combi- 
nation welder 
Or 
2. - To develop knowledges and skills which are basic to the metal trades 
occupational cluster, namely machinist, sheetmetal worker, and combina- 
tion welder 
ASSUMPTIONS 
1. That trainees have had no previous experience in metalworking 
2. That trainees have a nontechnical background in general science 
3. That trainees need additional instruction in the fundamentals of 


mathematics 


DESIRABLE PREREQUISITES 


1. 


That trainees have a vocational commitment to one of the three trades 
(preferabie) 


That trainees have a vocational interest in the metal trades area 
That trainees have a mechanical aptitude 


That they have had or are currently taking a course in applied mathe- 
matics including arithmetic, simple algebra, plane geometry, and elemen- 
tary trigonometry 


That they have had or currently are taking a course in mechanical 
drawing 


That they will have a course in applied physical science before comple- 
tion of their training 


NATURE OF THE TRAINING 


1. 


The duration of the training is normally three hours per day, five days 
per week, thirty-six weeks per year for two years; or, six hours per day, 


a 
w 


SS: 


3, 


five days per week, thircy~six weeks per year for one year -- a total 


of 1080 clock hours of training 


Related instruction by lecture, demonstration, the use of audiovisuals, 
and others immediately precedes application by the trainee in shop prac- 
tice: instruction and its application are correlated as closely as 
possible at all times; and the major allotment of time is given to the 


development of manipulative skills. 


No instruction directly related to the trade is offered outside the shop 


CONTENT OF RELATED INSTRUCTION 


Systematic and purposeful presentation of topics of related instruction to 


all trainees is strongly recommended. The instructor in Metal Trades is faced 


with a diversity of needs on the part of the trainees. The following is a sug~ 


gested procedure: 


1. 


Trainees with identifiable vocational goals in either sheet metal, 
machine shop, or combination welding are to receive related instruction 
appropriate to that trade. The content is identified in detail in the 
Curriculum Laboratory publications, Vocational Sheet Metal, Vocational 


Machine Shop, and Vocational Welding. 


Trainee with a general vocational interest in the metal trades are to 
be given a broader background in the composition, processing, and 
fabrication of metals. A detailed identification of this content is 
contained elsewhere in this publication and is titled "Related Instruc- 


tion Topics". 


TYPES AND LEVELS OF SKILLS TO BE DEVELOPED 


1. 


Ze 


Immediately marketable skills for those trainees electing to train in 


a specific trade 


Basic manipulative skills of the metal trades cluster for those trainees 
electing broader training 


INSTRUCTIONAL BLOCKS 


The following blocks are the major areas of instruction. Each has been 
assigned a number of hours for the purpose of i:dicating the relative amount of 
emphasis it is to receive in the total training period. Instructors are urged 
to plan training carefully, to select, sequence, and assign learning experience, 
thus making maximum use of available time. It should not be inferred that hour 
allotments be rigidly adhered to or that students be rotated on a clockwork or 
calendar basis. On the contrary, the emphasis is on individual proficiency. it 
is likely that students of lesser ability will require longer pericds in certain 


areas. These students may gain only the minimum proficiencies while more able 


students will progress more rapidly and engage in many enriching experiences. 


r | Consequently, the planning, sequencing, and allotting are not designed to stan~ 
‘3 . dardize programs, but to assist local teachers in pianning more carefully and in 
= [ conducting their instruction more carefully. 
. 
i |: I. SHEET METAL 
mie 
od 
a | Scale and precision measurement 15 
= : Geometric construction and layout 150 
: Bench work: mark out, cvt out, form, fasten 90 
ie =: Form with sheet metal equipment 105 
2 if Subtotal 360 
4 II. WELDING 
a 
ae i! Oxyacetylene welding, cutting, brazing $0 
= Manual metal are 150 
3 Tungsten inert gas i120 


Subtotal 360 


IIL. MACHINE SHOP 


Engine lathe 150 
Drill press 15 
Shaper > 45 
Mill 90 
Surface grinder 45 
Power Saws _i5 

Subtotal _360 

TOTAL TRAINING TIME 1086 


1. MEASUREMENT 


A. 


B. 
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ANALYSIS OF OPERATIONS 


Scale Measurement 


13. 


Measure 
Measure 
Measure 
Measure 
tleagure 


Measure 
set 


Measure 


Measure 


with a steel tape or rule 

with a steel square 

diameter and cireumfererce with a circumference rule 

angles with a semicircular protractor 

angles with a swing-blade protractor 

angles with the protractor head anid the blade of a combination 


ferrous metal with a sheet metal gage 


nonferrous metal with a sheet metal gage 


Transfer meacurements with dividers or calipers 


Measure 


threads with a screw pitch gage 


Check twist-drill points with Zrill-point gage 


Measure 


Meagure 


holes and recesses with a (scaler) depth gage 
with a hook rule 


Precision Measurement 


Measure 
Measure 
Measure 
Measure 
Measure 
Measure 


Measure 


with an outside micrometer 

with an inside micrometer 

with a vernier caliper 

with a dial indicator 

angles with a vernier bevel protractor 
witu a sine bar 


with a micrometer depth gage 


Transfer measurements with a telescoping gage 


Measure 
Measure 
Measure 


Measure 


with a vernier depth gage 
with a vernier height gage 
gaps with a feeler gage 
with gage blocks 


“a II. LAYOUT 

3 A. Sheet Metal: operaticas performed with a compass, dividers, rule, straight 
ra edge, and pencil or scribe 

= 

a | 1. Bisect a line 


a 
= 


Erect a perpendicular from a point on a line 


i 


. 
Y 


: 


Erect a perpendicular from a point off a line 
4, Bisect an arc 

5. Bisect an angle 

6. Transfer an angle 


7. Construct a line parallel to a given line, passing through a given 
point 


8. Construct a line parallel to a given line, at a given distance 
9. Divide a line into a given number of equal parts 
10. Divide a line into proportional parts 
ll. Divide a surface into any given number of equal parts 
12. Construct a triangle with all sides given 
13. Construct a triangle with the nypotenuse and one side given 
14. Construct an equilateral triangle 
15. Construct a square 
16. Construct a regular pentagon 
17. Construct a regular hexagon 
18. Construct a regular octagon 
19. Find the center of a circle with a right triangle 
20. Construct a circle tangent to a line at a given point 
21. Construct a tangent to a circle through a point on the circle 
22. Construct a tangent to a circle through a point off the circle 
23. Construct a line tangent to two circles 
24. Construct a circle through three points 
25. Divide a circle into any number of equal parts 
26. Construct an are tangent to two intersecting lines 
27. Construct an arc tangent to both an are and a straight line 
28. Construct an ogee curve 


B. Precision: with a surface plate and precision measuring tools; repeat the 
above operations 


ESE. 


Ifl. 


MARKOUL 


Scribe a line with a scratch aw? or seribe and 2 etraigaz edge 
Mark a location with a prick punch and a hanmer 

Mark centers with a center punch and a hammer 

Mark centers with an automatic center punch 

Scribe arcs and circles on flat or sheet stock with dividers 
Scribe arcs with trammel points and bar 

Scribe parallel lines with a timer'’s file 

Scribe parallel lines with = marking sage or 2 scratch gage 


Scribe parallei lines with a seratch awl ox scribe aud the square head 
and the blade of a combination get 


Scribe irregular arcs with a french curve ard 4 scribe or 4 scratch awl 
Sharpen a scratch awl, center punch, prick punch, or scribe 

Scribe arcs and circles with a hermaphrodite caliper 

Scribe lines with 4 surface gage mounted on a surface plate 


Locate centers with a scribe and the center head and blade of a combina- 
tion set 


Mark centers with a bell punch 
Locate the center of round stock with dividers 


Locate the center of round stock with a hermaphrodite caliper 


CUTOUT 


A. 


Sheetmetal 


1. Cut along a Straight line with straight-pattern snips 
2. Cut along a straight line with combination-pattern snips 
3. Cut heavy sheet with combination-lever snips 

&. Cut along a curved line with aviation snips 

5. Cut pieces which are held in a vise, with a flat chisel 
6. Cut a starting slit with a flat chisel 

7. Cut pieces lying flat, with a chisel 

8. Cut along layout lines, with an electric nibbier 

9. Punch holes with a2 solid punch and a hammer 
10. Punch holes with a hollow punch and 2 hammer 
11. Punch holes along an edge, with a hand punch 
12. Cut rivets with a chisel 


1. 
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Cut fiat and round stock sith a hand hasksav 


3. Cut angie irca with a hacksaw 
4. Cxrosa~file fox vepid steck vemovel, with 2 mili he~card file 
f, Other 
L. Dyriid holes with a hand drill and a twist driil 
2. Countersink holes with a hand drii} and a countersink bit 
3. Kean holes with a hand creamer 
£, Cut iaternal threads in a drilled hole, with a tap and T handle 
>. Cut external threade om reuni stock with a die sad dieatock 
6. Cut a groove with a cape chisel or dianond-voint chiss} 
7. Move a drilled hole which ie improperly started with a diamond~point 


chisel 


V. FORM WITH HAND TOOLS 


A. Sheetmetal 


Set down an edge or flatten seams with a tinner’s hammer 

Form sheet metal with a wood, rubber composition, or rawhide mallet 
For 2 square piece on the breakdown or needlecase stake with a mallet 
Yorn a round piece on the conducter stake with a mallet 

Form & round piece on the needlecase stake with a mallet 

Form @ conical piece on the blewhorn stake with a mallet 

Form & conical piece on the candlemoid stake with a mallet 


Brake a piece of sheet metal at 90° snzgie, with a piece of angle iron, 
C clamp,and maliet 


Brake pieces ta form boxes with hand tongs or handy seamer 

Form 8 radius in a piece held over a pipe with a clamp, using a mallet 
Form a single hem with hand tongs or handy seamer 

Ferm 2 double hem with hand tongs or handy seamer 

Frepare an edge for grooved seams with hand tongs or handy seamer 
Form a radius bend with a conductor stake 

Finish an outside grooved seam, using a hollow or solid mandrel stake 
Form « plain dovetailed seam, using straight-cutting aviation snips 
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17. Flange an edge on a stake with a tinner's hammer 
18. Shrink an edge on a stake with a tinner's hammer 
19. Flange an edge with a nand dolly and a tinner's hammer 
2G. Fit a cee, using hand snips 
21. Wire straight edges before a piece ie formed 
22. Wire an inside or outside radius on @ flat piece 
23. Wire a square or rectangular piece after it is formed 
24, Wire a tapered piece after it ig formed 
25, Double-seam corners on a aquare or rectangular piece with handy seamer 
and atakes 
B. Heavy cheek and bar stock 


1. Make angular bends in a piece held in a vise by striking with a hammer 
2. Form a curve in a piece, with an anvil and a hammer 

3. Twist a piece held in a vise, with a monkey wrench 

4, Form an eye im a piece o£ flat stock over a short pine held in a vise 
5. Form irregular curves, with 2 wooden jig 


6. Heat a piece for forming, with an oxyacetylene torch 


VI. FORM wiih SHOP EQUIPMENT 
A. Bar folders 


1. Fold a single hem 
2. Fold a double hem 
3. Form the folds for a grooved seam 
&. Form the fold for an edge to be wired 
5. Form a 45°, 90°, or a special angle 
6. Form a double righc-angle brake 

B. Box and pan brake 


1. Sharp brake thin sheet metal 
2. Forw a mold 
3. Foruw the socket for 2 Pittsburgh 7 ck 


4. Kerem @ leck seam 
C. Sito zils 


1. Roal cyliadrical shapes 
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2. Remove buckles (brake tin) 
3. Roll tapered shapes 
4. Roll a cylindrical piece with wired edges 


D. Squaring shears 


1. Cut marked sheet metal 

2. Cut a sheet against the front gage 
3. Cut a sheet against the back gage 
&. Cut a sheet at an angle 


E. Combination rotary machine for turning, burring, wiring, elbow edging, 
f£langing, and flattening eperations 


1. Beading 


a. Form a single bead 
b. Form an ogee bead 
c. Form a triple bead 


2. Crimping 


a. Crimp round pipe 
b. Crimp and bead cylindrical-shaped objects 


3. Turning 


a. Form an edge for wiring 
b. Score or crease an edge, using a gage 
e. Turn edges for elbows 


4. Burring 


a. Burr a disc 
b. Burr an edge on a cylinder 


5. Elbow: form an elhow 
¥. Ring and circle shears 


1. Cut a circle 
2. Cut a ring 
3. Cut a sheet of metal 
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G. Setting down machine: set down flanges and seams 


+ ES 


H. Spot welder 


1. Spotweld ferrous sheet (3/16" thick capacity) 
2. Spot weld nonferrous sheet 


I. Notcher: Notch the edge of sheet metal (up to 16 gage) 
J. Throatless shear 


1. Make straight cuts along marked lines 


2. Make curved cuts along contours 


VII. FASTEN WITH HAND TOOLS 


A. Tighten or loosen screws with a flat-blade screw driver 

B. Tighten or loosen screws with a Phillips screwdriver 

C. Tighten or Loosen auts and *:lts with hand wrenches 

D. Drive, set, and £ ange rivets wich 4 riveting hammer and a rivet set 
E. Hold a piece in place bi 2nplying 2 C clamp 

F. Hold a pattert. in place by applying pe-aliel clamps 

G. Forge a soldersng coprez 

H. File a soldering copr<. 


“4 I. Tin a soldering copper 
- J. Apply soft soldez with a soléeri«. .scper 
= K. Apply sof: solder with a orupe =: cox > 
ud L. Appiy soft soidec with an ox':.2.  -ue i 4 
a M. Rivet with pop rivets 
ee VIII. WELDING 
=, A. Oxyacetvlene welding 
cra 1. install « cylinder valve and a reziiator on * C1 onder 
25 2. Assemble a velding torch 
a 3. Assemble 2 cutting corc* 
ae 4. Attach a welding torch or + cu. ang torch to a reguiator, using dual- 
“we type se 
= 5. Light 2 wesaing terca aad adic t it for a carburizing, = nevtral, and 
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B. 


Light and adjust a cutting torch 

Form a puddle, using an acetylene torch 

Add filler rod to a puddle 

Change the tip on a welding or a cutting torch 
Change the lens in welding goggles 


Manual metal arc 


1. Plug the pigtail into an outlet (CAUTION!) 
2. Attach a lug, ground clamp, or electrode holder to a lead cable 
3. Attach the welding lead and the ground lead to the welding machine 
. Attach the ground lead to the work or to the worktable 
5. Put an electrode in the holder 
6. Put on and adjust a welding heimet 
7. Change a cover plate and/or lens in a helmet 
8. Strike an arc and hold it 
9. Adjust the current controls 
C. Tungsten inert gas 
1. Install a cylinder valve and argon regulator-flowmeter on a cylinder 
2. Assemble a TIG torch 
3. Attach a TIG torch to a power supply, water supply, and gas supply 
4. Insert a tungsten electrode and adjust the collet cap assembly 
5. Turn on and adjust the cooling water supply 
6. Select the type of current and the polarity; set the current flow 
7. Turn on and adjust the flow of argon 
8. Strike an are and hold it 
9. Add filler rod 
10. Change nozzles on the torch 
1X. ENGINE LATHE 
A. Setup 
1. Set the apeed on 2 belt-drive lathe 
Zz. set che speed ov a geac-drive lathe 
3. Set the feed on a avick change 


Mount a faceplate or chuck on a threaded spindie nose 
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5. Mount a taper shank tool or workpiece in a collet 
%. Mount a taper shank tool in a standard-taper neacstock 
7. Remove a taper shar tool from a standard~taper neadstock 
8. Mount a taper thank toc’ 1a a tailstock 
%. Remove a tape: shank tool from a tailstock 
10. Mount work in - saniversal chuck 
ii. Mount work um a2: tadepencenc chuck 
12. Moun work «1 2 :eadstock 
3. Mouwnx work 2 = cepereshany drill chuck 


14. Moun? wore ir 
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- porting, etc. 

15. Mounr vor’ uo A facepsace fi. curcdng between centers with a lathe dog 
16. Mount wor co 2 mana -e. 

17. Sharpen too. sits on 2 seach o¢ pedeecel vrander 

18. Mount a tool bit 2nd pclae oe the .t0)-a9e¢ holder 

19. Set a tool bit for witting “eo U2? Lets 
20. Set a tool bit for curttic2 to the agit 

21. Set a tool bit for thread cu. “ing 

22. Mount a taper attachment on the -rriage and bed 
23. Offset the taiistock for taper turning 

24. Set the compound feed for taper curning 

25. Support work with a steady rest 

26. Support wor’ with a follower rest 


27. Mount a tool-post zricder 


B. Operation 


Ll. Turn or tne Ietr.e 
2. Engage or disengage the “-.* g:z: 
3. Engage the power cicss 
4. Manv-lLly cross-feed 

2. Manually feed the compounc 

6. ngage the iongitudine! feed ‘cow-r}: .averse the feed 
7. Engage the half aut on the iced screw 

8. Feed manuaily (longitudinaliv’; ~sverse the feed 

Y. Feed a tool heid iu the tatisinck 

i®%. File on a lathe 

11. Polish with emery cloth 
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XI. 


XIt. 


HOLDING WORK 


A. Jises 
1. Hered work in a .ise 
2. Mold work in a visc. «= ‘ng a wedge 
3. Hosa work in a vise, suppurting with parallels or rest blocks 
B. Clamps and others 
1. Clamp work to a table with a C clamp 
2. Clamp work to a table with hold-down clamps, T bolts, and step plates 
3. Support work with jack screws 
4. Positiun work with angle plates and C clamps 
5. Hold round stock in V blocks 
DRILL PRESS 
A. Sharpen a twist driil 
B. Mount a taper shank tool or toolholder in the spindle 
C. Remove a taper shank tool or toolholder from the spindle 
D. Mount a tool or workpiece in a drill chuck 
E. Set the speed on a drill press 
EF. Feed the tool manually 
G. Adjust the feed stop 
H. Adjust the table hefght 
XY. Center work, using a wiggler 
SHAPER 
A. Set up 


1. Adjust the travel of tue ram 

2. Adjust the position oi the ram 

3. Adjust the sneed of the ran 

4, Sharpen a tool bit 

5. Mount the tool bit in 2 t<>tholdei 
6. Mount a tootholder in the toni post 


7. Mount a tool bit for a horizontal cut 
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8. Mount a tool bit for a vertical cut 


Mount a tool bit for a regular angular cut 
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10. Mount a tool bit for an inside angular cut 
Secure or loosen the clapper 

Set the toolhead at an angle 

13. Adjust the height of the table and set the slide 
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B. Operation 


Power-feed the toolhead vertically 

2. Manually feed the toolhead down 

Power-feed the table horizontally 

4, Manually feed the table horizontally 

5. Power~-feed the table 

6. Manually feed the table in a vertical direction 
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BRITT. «MILL 

i cs 
= A. Table 
i 


fd 1. Set the height of the table 
5 2. Manually, feed the table vertically 
3. Power-feed the table vertically 
fog [: 4. Set the horizontal position of the table 
: 5. Manually feed the table horizontally (laterally) 
i 6. Power-feed the table horizontally 


7. Manually cross-feed the table 
8. Power cross-feed the table 
9. Set the table-feed rate when using power 


; iy Hy in Mml:, a ¥ Ut Pea ret oy : ee von 
; i Mel i. v S; < oe ea] ” cat . a 
— 
® 


x 


I 
cw 


Spindle 


is 


+. Set the spindle speed 
?. Mount a taper aank tool or an adapter in a spindle, using a draw bar 


{ 
Pale 2. ,iown> @ taper shank tool or an adapter in a spindle having a drive- 
flc-ty22 taper 
“. yiownme a straight shank tool in a drill chuck 
Roin & cveting tool to the spindle or to an adaptor (eg. shell-type 
7..S ? 


6. wooc> g@ 7. cker on an arbor (horizontal mill only) 
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XIV. 


XV. 
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7. Mount an arbor in the spindle, support it with the overarm and adjust 
the brass collet (horizontal mill only) 


Indexing 


1. Mount an indexing head having a live center and a dead center on the 
table 

2. Set the index wheel and the work piece for straight cuts 

3. Attach and engage the index-drive gears for pewer feed from the table 

4. Set the table at an angle cut 


Coolant 


1. Check the composition of the cutting fluid 
2. Set the coolant flow rate 


SURFACE GRINDER (VERTICAL SPINDLE) 


A. 


Setup 


1. Mount a grinding wheel in the spindle 
2. Set the wheel speed 


3. Set the coolant-flow rate 
Operation 


1. Face a grinding wheel 

2. Form-shape a grinding wheel 

3. Manualiy feed the table down 

4. Manually cross-feed the table 

5. Power cross~feed the table 

6. Manually traverse-feed the table 
7. Power traverse~feed the table 


BENCH GRINDER 


Mount a grinding wheel 

Face a grinding wheel 

Form-shape a grinding wheel 
Adjust the guard and the tool rest 
Set the coolant-flow rate 
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XVI. POWER SAWS 


A. Reciprocating hacksaw 


1. Clamp stock for a straight cut 
2. Clamp stcck for an angular cut 
3. Adjust and/or change a blade 
4. Change cutting speed 

5. Adjust cutting pressure 


B. Band saw 


1. Cut, weld, a.d anneal a blade 


matt ele Le tat 


2. Cut along straight lines with the table in the horizontal position 
3. Cut along curved lines with the table in the horizontal position 
4. Cut along straight Jines with the table in an inclined position 
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Cut along curved lines with the table in an inclined position 
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XVIT. HEAT TREATING 
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A. Anneal a nonferrous metal by heating, then cooling rapidly 
B. Anneal a ferrous metal by heating, then coolirg slowly 

C. Harden a noniéxrous metal by heating, then cooling slowly 
D. Harden a ferrous metal by heating and tempering 


E. Surface-harden a ferrous metal by heating in the presence of a carbon 
compound 


XVIII. FINISH 


A. Draw-file a piece of flat or round stock 


B. Finish-file edges and corners . 


304 C. Wire brush a surface 


\ 


i D. Clean a surface with steel wool or abrasive cloth 
| | E. Degrease a surface with a solvent 

F. Etch a surface with an acid 

ae G. Blue a finished piece 

an 4 7 H. Apply enamel to a finished piece 

wed I. Apply lacquer to a finished piece 

“- J. Hand-buff a finished surface, using polish or wax 
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SUCGESTED JOBS IN THE METAL TRADES 


construct 
construct 
construct 
construct 
construct 
construct 


construct 


simple rectangular boxes and pans 
rectangular flaring pans 
multipiece boxes and pans 
circular pipe 

circular pans and pails 
rectangular duct cleats and seams 


rectangular duct ells and angles with 


90° Y and branch in a rectangular duct 


Lay out patterns for rectangular duct-change elbows 


Lay out patterns for rectangular duct-change angles 


I. SHEETMETAL: LAYOUT AND FABRICATION 
A. Elementary layout 
1. Lay out patterns and 
2. Lay out patterns and 
3. Lay out patterns and 
4, Lay out patterns and 
5. Lay out patterns and 
6. Lay out patterns and 
- Lay out patterns and 
square throat and heel 
8, Lay out patterns and construct 
9. 
10. 
B. Parallel-line layout 


14, 


Lay out stretchout patterns and construct parallel line profiles 


Lay out patterns and construct two-piece 90° elbows and angles of 


round pipe 
Lay out patterns 
Lay out patterns 
Lay out patterns 
Lay out patterns 
Lay out patterns 


Lay 


and 
and 
for 
and 
and 


construct 
construct 
angle T*'s 
construct 


construct 


angles of less than 90°." 


Lay out 
offsets 


Lay out patterns 


Lay out patterns 


Lay out patterns 


Lay out patterns 


Lay out patterns 


Lay out patterns 
in the plan 


Lay out patterns 


and 
and 
and 
and 
and 
and 


and 


are 


construct. 
construct 
construct 
construct 
construct 


construct 


construct 
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two-piece elbows of any profile 

90° T's of equal-diameter round pipe 
of unequal diameter pipe 

multipiece elbows 


round pipe offsets 


out patterns, using 90° round elbow patterns for elbows with 


patterns, using multipiece elbows to construct round-pipe 


an oblong 90° angle 


. aoe 


square-face miters 

ogee return miters 

butt miters 

return miters other than right angles 


butt miters against oblique surfaces 


eaves-trough miters 


* 
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17. Lay out patterrs and construct oblique-face miters 
18. Lay out patterns and construct a range hood 


19. Lay out patterns, using the three-point method; 90° transition 
elbows 


20. Lay out patterns of 90° transition elbows, using three-line method 
21. Lay out patterns and construct 90° transition elbows with vanes 
22. Lay out patterns and construct molded conductor heads 


23. Lay out patterns and construct octagonal roof finals 


C. Radial line development 


1. Lay out patterns and construct cones and frustums 


4. Lay out patterns and construct funnels 


3. Lay out patterns and construct round ventilator heads 
4. Lay out patterns and construct square pyramids 

{ 
bt 5. Lay out patterns and construct irregular frustums 


6. Lay out patterns and construct irregular frustums of hexagonal 
pyramide 


7. Lay out patterns and construct conical outlet for 1/2~round gutter 


8. Lay out patterns and construct collars on double-pitched roofs 


| i 9. Lay out patterns and construct rectangular pyramids 

& 10. Lay out patterns and construct oblong raised covers 

| 

L.4 li. Lay out patterns and construct frustum of cone intersected by i 


cylinder obliquely 
12. Lay out patterns and construct a cone intersecting a cone obliquely 


D. Triangulation 


= 1. Develop patterns and construct a square-to-square transition piece 
| 2. Develop patterns and construct a square~to-round 

3. Develop patterns and construct a round reducer 

4. Lay out patterns and construct round~to-oblong transitions 

5. Lay out patterns and construct drop-cheek elbows 

6. Lay out patterns and construct twisted rectangular pipes 


7. Lay out patterns and construct rectangular-to-round fittings, 
vertical on two sides 


8. Lay out patterns and construct irregular oblong-to-round fittings 
9, Lay out patterns and construct irregular T joints 


10. Lay out patterns and econstrnet square-to-round roof collars for 
pitched roofs 
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il. Lay out patterns and construct a round-to-rectangular, 90° furnace 
boot 


iz. Lay out patterns and construct scalene cones 

13. Lay out patterns and construct a three-piece, square-to-round elbow 
14. Lay out »atterns and construct a three-piece, round reducing elbow 
15. Lay out patterns and construct a tapering Y branch 

16. Lay out patterns and construct three-branch fittings 

17. Lay out patterns and construct a two-way elbow intersection 


18. Lay out patterns and construct ship ventilator with a round base 
and mouth 


TI. MACHINE SHOP 


A. Engine Lathe 
1. Plain turn (rough, finish, polish} 


a. Between centers 
b. With chuck 


2. Bore 


a. Straight holes 

b. Angular holes 

c. Taper holes 

d. Multi-diameter (concentric) holes 
e. Bore and face blind holes 


f£. Recess and groove inside diameters 
3. Face 


a. In a chuck 
b. Between centers 
ce. To radii and fillets 


4. Drill 


a. Straight drill =; 

b. Ream 

ec. Countersink 

d. Drill and countersink 


e. Counterbore 


21 


Re 
' eee 
rr 
, ae H 
ee | 
: 2a | 
a 
Je: 
- , 
3% =. * 
Bae 
ia: 
i e 
ime ad 
é mem. 4 
t Land 
oa =i 
t 4 | 
“2 
— 
(a % 
if 3 
a 
a. 
: 7 
; 
a: | 
i ; ‘ 
: a t 
LE a » 
\ eit 
ag 
| 
: e4 
| 
G yt 
i ie 
- 3 
d = + 6 
‘és + 
} i 
oe 
4 - ae 
: 4 
: z 4 
Sas: | 
ae: 
ie ; 


twee ee 


3. 


Thread 


a. Chare external threads 
b. Chase internal threads 
c. Chase taper threads 


Taper turn 


a. Using compound rest 


b. Using taper attachment 


ce. Using offset tail stock 


Grind, using cool post grinder 


a. External grinding 
b. Internal grinding 


Use accessories 


a. Faceplate turning 
b. Use of steady rest 


Drill press 


1. Straight-drill flat stock 
2. Straight-drili round stock 
3. Countersink 

4. Counterbore 

5. Ream 

6. Tap 

7. Spot-face 

Shaper 

1. Shape horizontal surfaces 
2. Shape angular surfaces 

3. Shape vertical surfaces 
4. 


Shape grooves and external keyways 


Shape internal keyways 


Serrate 
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1. Horizontal 


a. Plain-mill a horizontal surface 


b. Plain-mill a vertical surface 
= ° c. Cut a slot 

d. Cut a keyseat 

e. Make an angular cut 

£. Drill and ream holes 


. ee g- Enlarge holes by boring and counterboring 
= _ h. Cut spur gears 
-. i. Cut helical gears 


2. Vertical 


a. Plain-mill a surface with an end mill 

b. Drill and ream holes 

c. Enlarge holes by boring and counterboring 
d. Cut a slot; cut a T slot 


= e. Set up and cut flues and splines 


|. E. Bench grinder 
i 1. Sharpen hand tools 
2 2. Form grind 
L 4 F. Surface grinder (vertical spindle) 
: : 1. Grind a plain surface 
4 2. Grind an edge or end 


3. Step~grind an edge, end, or face 


Form-grind an edge or end 


aes 
Veh pta Lue soap othe gat jt 
a 


G. Power ssws 


1. Reciprocal hacksaw: cut off ferrous and nonferrous metals 


2. Band saw 


| 
RS er as 


a. Straight-cut single pieces of stock 
b. Contour-cut single pieces of stock 
c. Cut internal contours of single pieces 


d, Make etraight and santour onts of atacked, multiple pieces 
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III. WELDING 
A. Oxyacetylene welding 


ae 


2. 


+ 


Downhand position 
a. Fundamental operations 


(1) Run a fusion bead 
(2) Run a bead with a filler rod 


b. Light sheet (under 1/8") 


(1) Make a tack weld 

(2) Mak a butt weld 

(3) Make an outside corner weld 
(4) Make lap welds 

(5) Make tee welds 


(6) Make flange welds with and without filler rods 


c. Heavy stock 


(1) Tack a square-butt weld 

(2) Make a square-butt weld 

(3) Make a single-bevel but: weld 
(4) Make a single-vee butt weld 

(5) Make a strapped square-butt weld 


Horizontal position 


a. Make a single-bevel butt weld 
b. Make a lap weld 


Vertical position 


a. Run a filler bead in an inside corner 
b. Make a Square butt weld 


c. Make a single-vee butt weld 
Overhezd position 


ae Make a fillet weld 
b. Make a lap weld 


c. Make a square butt weld 
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5. Pipe welds (up to 2” diameter) 


a. Make a butt weld in the vertical position 
b. Make a butt weld in the horizontal position 


Brazing 


1. Braze a lap joint on sheet steel 

2. Join dissimilar metals by brazing 

3. Build up cast iron by brazing 

4. Braze a single-vee butt joint (heavy plate) 


5. Braze a tee joint 

Cast iron 

1. Weld cast iron with oxyacetylene 
Oxyacetylene cutting 


1. Make straight line cuts 
2. Cut arcs and circles 

3. Pierce heavy stock 

4. Bevel plate and pipe 

5. "Wash" a weld 


6. Set up and operate an automatic cutting machine 


Manual metal are 
1. Flat position 
a. Use 6010 or 6011 electrode 


(1) Set up and adjust MMA equipment 
(2) Strike and maintain an arc 

(3) Run a stringer bead 

(4) Make a single-pass fillet joint 
(5) Make a multiple-pass fillet joint 
(6) Make a multiple-pass tee joint 


b. Use a 7016 or 7018 electrode 


(1) Set up and adjust MMA equipment 
(2) Strike and maintain an are 

(3) Run a stringer bead 

(4) Make a single-pass fillet joint 
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2. 


(5) Make a multiple-pass fillet joint 
(6) Make a multiple-pass tee joint 


Vertical position: 6010 or 6011 


a. Make a single-pass tee joirt 
b. Make a multiple-pass tee joint 
c. Make a strapped vee-butt joint 
d. Make an open vee-butt joint 


e. Make a vertical-down, single-pass fillet joint 
Horizontal (6010 electrode) 


a. Make a single pass tee joint 


b. Make a multiple pass butt joint 
Overhead position 
a. Use 6010 or 6011 electrode 


(1) Run stringer beads 
(2) Run weave beads 


(3) Make an open vee~butt joint 
b. Use 7016 or 7018 electrode 


(1) Run stringer beads 
(2) Run weave beads 


(3) Make an open vee~butt joint 


Pipe welding 


a. Horizontal position (6010 electrode); Make an open vee~butt weld 
(without a chill ring) 


b. Vertical position 


(1) Make an open vee-butt weld (without a chill ring) 
(2) Join standard pipe to a 90° elbow (a socket weld) 


Tungsten inert~gas welding on ferrous stainless, and nonferrous 
aluminum 


1. 


Downhand position 


a. Run a fusion bead 


b. Make a fillet weld on a tee joint 
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c. Make a square-butt joint 
d. Make a single vee-butt joint 
e. Make a lap weld 


f. Make a corner weld 
Horizontal position 


a. Make a single-pass tee joint 
b. Maxe a multiple-pass butt joint 


Vertical position 


a. Make a single-pass tee joint 
b. Make a multiple-pass butt joint 


Overhead position: 


a. Make a multiple-pass butt joint 
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TOPICS OF RELATED INSTRUCTION . 

I. APPLIED MATHEMATICS 
\ 

A. Whole numbers 
1 

1. Addition of whole numbers ( 

" 

2. Subtraction of whole numbers : 

3. Multiplication of whole numbers : 

4. Division of whole numbers i 

; 

B. Fractions r 
Addition of common fractions i 

1 

Subtraction of common fractions 4 

3. Multiplication of common fractions ; 


4. Division of common fractions 
C. Decimal fractions 
1. Addition of decimal fractions 
2. Subtraction of decimal fractions 


3. Multiplication of decimal fractions 


4. Division of decimal fractions 


D. Measurements 


| 
| 


1. Linear measure 
2. Angular measure 
3. Gircular measure 
4. Area 


5. Volume 


E. Percentage 


1. Finding the wercent of numbers : 
2. Applicacror of percentage a 
3. Averages 3 


4. Estimates 
5. Percentage of zimple finance 


6. Use of sercentage in manufacturing and cost 
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Graphs 


1. Bar gtaphs 
2. Line graphs 
3. Circle graphs 


Symbols 


1. Addition of symbols 

2. Subtraction of symbols 

3. Multiplication of symbols 
4. Division of symbols 


Equations 


Concept: of positive and negative numbers 
2. Solving equations by addition 
3. Solving equations by subtraction 
4. Solving equations by multiplication 
5. Solving equations by division 


Formulas - application as applied to 


1. pectangles 
2. Squares 
3. Circles 


Geometry of lines and shapes 


1. Lines 
2. Angles 
3. Circles 


4. Basic solid and flat shapes 
Trigonometry 
1. Description of functions 


a. Sine 
b. Cosine 


c. Tangent 


2. Description of cofunctions 
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3. Trigonometric tables 


a. Use 


b. Interpolation 
4. Applied problems 
L. Logarithms 


1. Description 
2. Use of tables 


a. Multiplication 
b. Division 


c. Roots and powers 


If, APPLIED PHYSICAL SCIENCE 


A. The composition of matter 
es 1, Structure 


a. Compounds, mixtures 
b. Molecules 
c. Atoms 


d. Protons, neutrons, electrons 


oe 2. Physical states 


a. Solid 
‘i b. Liquid 
c. Gas 


B. Measurement 
1. English system 


a. Linear: inches, feet, miles, etc. 
b. Area: square inches, feet, miles, etc. 


c. Volume: cubic inches, feet, volume 


2. Metric system 


a. Linear: milli-centi-, meter 
b. Area: square milli;,centi-, meter 


c. Volume: cubic milli-, centi-, meter 
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Simple machines 


1. 


Levers 


a. Mechanical advantage 
b. Hand tools 


c. Industrial machines 
Incline planes 


a. Mechanical advantage 
b. Wedges 


Wheels and axles 


a. Mechanical advantage 


b. Gears 
Screw threads 


a. Mechanical advantage 
b. Transmission of motion 


c. Torque: nuts, bolts, screws 
Pulleys 


a. Mechanical advantage 
b. Simple 


c. Compound 


Friction 


l. 
2. 


Cause 


Types 


a. Rolling 
b. Sliding 


Efcects 


a. Heat 
b. Wear 


Heat 


l. 


Sources 
a. Solar 
b. Electrical 
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c. Atomic 
d. Friction 
e. Other 
Measurement 


a. Specific 
b. Latent 


British thermal unit 
Transfer of heat 


a. Radiation 
b. Conduction 


ec. Convection 


F. Chemical reactions 


Acids 


a. Sulfuric 
b. Muratic 


c. Acetic 

Bases 

2. Sodium hydroxide 
Salts 


a. Sodium chloride 
b. Other 


Corrosion of metals 


a. Chemical 
b. Electrical 
c. Electrolysis 


Tit. BASIC M&TALURGY 


1. Metallurgy 


a. Extractive 
b. Physical 


(Btu) 


A. Definitions and explanations 
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2. Ore 
3. Element 
4. Metal 


a. Properties, structure, characteristics 
b. Base or parent 
c. Filler 


5. Alloys 


a. Composition 
b. Types 


B. Properties of metals 


1. Chemical 
2. Electrical 


Conductors 
(1) Good 
(2) Poor 


: teri 
i b. WNonconductors 


3. Thermal 


4. Mechautcal 


a. Stress and strain 
b. Tensile strength 


(1) Yield point 
(2) Yield strength 
(3) Elastic limit 


c. Elasticity 
d. Durtility 
e. Brittleness 
£. Toughness 


g. Hardness 


(1) Brineil 
(2) Rockwell 
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D. 


h. Corrosion resistance 


Basic physics 


1. 


2% 


3. 


The structure of matter 


a. Ccempounds 
b. Elements 


c. Atoms 


(1) Neutrons 
(2) Protons 
(3) Electrons 


The tab2e of the elements 


a. Inert gases 
b. Metals 


c. Nonmetais 


The states of matter 


a. Gas 
b. Liquid 
c. Solid 


Structure of metais 


i. 


2. 


Grains: space-lattice type 


a. Body-centered cubic 
b. Hexagonal close-packed 


c. Face-centered cubic 


Allotropic change 


Temperature range 


a. Upper critical temperature 
b. Transformation temperature 


c. Lower critical temperature 
Tron~carbon structure 


a. Pearlite 
b. Austenite 


c. Cemetite 


34 


al abee tpeternam ee wig, tt 


rte net mn Ltn inten wR SER emmy eh went 


be 


d. 


e. 


Ferrite 


Eutectoid mixture 


E. Extracting and forming metals 


1. 
2. 


Mining 

Smelting 

a. Blast furnace 

b. Bessemer process 
c. Open hearth 

d. Electric furnace 
e. Other 

Casting 

a. Pure iron 

b. Iron-carbon and steel 
c. Nonferrous 


Other metal forming 


a. 
b. 
c. 
d. 


Cold rolling 
Extruding 
Hot rolling 
Forging 


Heat treating 


a. 
b. 


Annealing 
Quenching 
Carburizing 
Spheroidizing 
Hardening 
Tempering 
Flame hardening 
Other 


F, Weldability 


1. Definitions and explanations of types 


Fe 
b. 
Ce. 


Practical weldability 
Metallurgical weldability 
Technical weldability 
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2. 


Factors to be considered in determining weldability 


a. 
Dd. 
Cc. 
d. 


Type of parent metal: its centent 
Type of filler metal 

Influence of atmospheric gases 
Influence of shielding material 
Speed of weld 

Physical size of the object 


Need for pre- or post-processing: heat treat, anneal, preheat,etc. 


Types of metals and their weldability 


1. 


General 


a. 
b. 


Ferrous: iron is the main ingredient 


Nonferrous: nonmagnetic 


Ferrous 


ae 


b. 


Cc. 


Steel with carbon 


(1) Low-carbon: .05 - .30% carbon 

(2) Medium-carbon: .30 - .35% carbon 
(3) High-carbon: .45 - .75% carbon 

(4) Very high-carbon: .75 - 1.5% carbon 


Otner alloying metals with steel 


(1) Nickel 

(2) Chromium 
(3) Molybdenum 
(4) Tungsten 
(5) Silicon 
(6) Manganese 


(7) Other: aluminum,  pper 
Cast iron 


(1) Gray cast iron 

(2) Alloy cast iron 

(3) White cast iron 

(4) Malleable cast iron 
(5) Nodular 
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a d. Wrought iron 
= , 
‘2 ! e. Cast steel 
¢. f. Stainless steel 
e (1) Chromium-nickel: Group I 
z. (2) Hardenable chromium: Group II 
= (3) Nonhardenable 
3. Nonferrous metals : 
i 
a. Copper and its alloys 
(1) Copper : 
(2) Brass 
(3) Bronze 
b. Aluminum and its alloys 
(1) Alucinum 
(2) Wrought aluminum alloy : 
(3) Cast aluminum alloys 
c. Magnesium and its alloy 


(1) Magnesium 


(2) Alloying metals: aiuminum, manganese, zinc 
d. Zinc and its alloys 


(1) Zine 
(2) Alloying metals: copper, tin 


e. Nickel and its alloys 


TE ar API Tee 0g SU serene came bnadntammany -& 


(1) Nickel 

a. (2) Monel: K, H, S, R, N i 
i (3) Inconel : 
f. Lead: grades : 

(1) Antinonial : 

(2) Corroding ; 

(3) Common 2 

(4) Chemical : 
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Machinability 


1. 


« 


3. 
4. 


Definition 
Factors influencing machinability 


a. Hardness 
b. Alloys 
c. Processing and heat treatment 


Relation between cast-iron hardness and machinability 
Relation between tensile strength and hardness 


Machinability of metals 


5% 
6. 
7. 


Classes: ferrous, nonferrous 


Cast-iron 
a. Gray 
b. White 


c. Malleable 


Wrought iron 
Steel 


a. Carbon: low, medium, high 
b. High speed 


c. Tool 


d. Alloys: nickel, manganese, chromium, molybdenum, tungsten, 


vinadium sillite, tungsten carbide 


Base metals: lead, copper, zinc, tin, nickel, aiuminum 


Alloys: Bar-alloy, pewter, brass, bronze, nickel silver 


Precious metals: sterling silver, gold, platinum 


Metal identification 


Le 
ae 


Visual and manual examination: color, texture, weight 


Spark test 
Chip test 
Magnetic test 
Hardness test 
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IV. BLUEPRINT READING 


A. Fundamentals 


l. 


3. 


Basic lines 


a. Object Line 
b. Hidden line 
c. Center line 
d. Dimension 

e. Extension 

£. Leaders 

g. Cutting plane 
h. Section 


i. Irregular break 


(1) Long 
(2) Short 


Principal views (orthographic projection) 


a. Front 

b. Top 

c. Side, right 
d. Side, left 
e. Bottom 


£. Rear 
Other representations 


a. Oblique 
b. Isometric 


c. Perspective 
Dimensions 


a. Purpose 
b. Types 


(1) Location 
(2) Size 


c. Systems 
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(i) Aligned 
(2) Undirectional 


d. Methods 


(1) Fractions, decimals, and degrees 
(2) Chamfers and bevels 
(3) Radius, arc, and curves 
(4) Drilled holes 
(5) Other holes 
(6* Tolerances 
(7 sale 
(8) Threads 
7. Structural shapes and conventional representation 
a. Geometric solids 
(1) Square 
(2) Rectangular 


(3) Round 
(4) Hexagonal and octagonal 
b. Beams 
{1) Angles: equal and unequal, L-shape 
(2) Tees 
(3) Channels 
(4) I's 
(5) Irregular 


c. Cylinders 


(1) Thin-wall 
(2) Standard 
(3) Heavy 

(4) Extra-t eavy 


8. Auxiliary views 


a. Primaries 


b. Secondar“es 
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9. Abbreviations and symbols 


a. Abbreviations 


(1) 


(2) 


(3) 


(4) 


Standarés 


(a) ASA - American Standards Association 
(b) AWS ~- American Welding Society 

ia} BkC - Birmingham Wire Gage 

fd} S&B ~ Society of Automotive Engineers 


fe) Sthersa 
Mets <4 


(a) br - brass 

(b) bro - bronze 

(c) CI - Cast Iron 

(d) CRS - Cold Rolled Steel 
(e) Others 


Geometry 


(a) D ~ diameter 
(b}) R - radius 

(c) Hex - hexagonal 
(d) P = pitch 

{e) Other 


Measurement 


(a) ft. or ' = foot, feet 
{b) in. or " - inch(es) 


°o 


(c) deg. or ° ~ degrees 
(d) lb. or # = pound(s) 


(e) Other 


(5) Process 


(a) D - drill 

(b) chfr - chamfer 

(c) c'bore - counterbore 
(d) ox - oxidize 

€e) Other 
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b. Symbols 


a (1) Reference line 
= (2) Arrowhead 

= (3) Element (s) 

4 (a) Finisn symbol 


(b) Contour symbol 


us 
eee eee ee 


(c) Root opening: depth for plug and slot 
(d) Size or strength for resistance welds 

| (e) Groove angle 

(f) Length of weld 

(g) Pitch 

(h) Field weld symbol 

(i) Weld all-around symbol 

(j) Number of spot or projection weld 

(k) Specification, process, or other 

(1) Tail (when specification used) 

(m) Basic weld symbol 


rene mee eneee eg te pe ee ee 


(aa) Square 
(bb) V 
(cc) Bevel 
(dd) U 
(ee) J 
(££) Other 


ee re en ee te 


eee ete ee ee 
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Canada Department of Labour. An Analysis of the Machinist's Trade, rev. 1962. 
Ottawa, Canada: The Queen's Printer and Controller of Stationery, 1963. 


fhe Cincinnati Milling Machine Company. A Treatise on Milling and Milling 
Machines, 3rd ed. Cincinnati, Ohio, [n.d.] 


“olvins, Fred H., and Frank A. Stanley. Drilling and Surfacing Practice. New 
York: McGraw-Hill Book Company, Inc., 1936. 


- Grinding Practice. New York: McCraw-Hill Book Company, Inc., 
1937. 


- The New-American Machinist's Handbook, based on an earlier ; 


edition by Rupert Le Grand. New York: McGraw-Hill Book Company, Inc., 1955. 


Delmar Publishers. Drill Press Work. Machine Shop Series. Albany, New York: 
Delmar Publishers, Inc., 1946. 


- Elementary Blue Print Reading tor Beginners in Machine Shop 
Practice, rev. ed. Albany, New York: Delmar Publishers, Inc., 1962. Also 
Teacher's Manual and Answer Book. 


- Heat Treatment of Metals. Machine Shop Series. Aibany, New 
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York: Delmar Publishers, Inc., 1951. 
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- Suggested Unit Course in Benchwork. Machine Shop Series. 
Albany, New York: Delmar Publishers, Inc., 1964. 


Grayshon, Alfred B. General Metal Work, 3rd ed. Princeton, New Jersey: D. 
Van Nostrand Company, Inc., 1961. 


Indiana Metal Trades Advisory Committee. Technical Mathematics for Metal Trades. 


Terre Haute, Indiana: Instructional Materials Laboratory, Indiana State 
Teachers College [n.d.]. 


Johnson, Harold V. General-Industrial Machine Shop. Peoria, Illinois: Charles 
A. Bennett Company, Inc., 1963. Also Workbook and Answer Key. 


National Tool, Die and Precision Machining Association. Series of 20 Drawings - 
White Prints. Washington, D.C.: National Tool, Die and Precision Machining 
Association, [n.d.} 


Oberg, Erick, and F. D. Jones. Machinery's Handbook, 17th ed. Edited by Holbrook 
L. Horton and others. New York: The Industrial Press, 1964. 


Ohio Instructional Materials Laboratory. Basic Instructional Units for the 


Machine Trades. Columbus, Ohio: Trade and Industrial Education, Instruc- 
tional Materials Laboratory, The Ohio State University, 1964. 


- Machine Trades I and II: Learner's Manual, 2nd ed. Columbus, 
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Ohio: instructional Materials Laboratory, The Ohio State University, 1965. 
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Ohio: Instructional Materials Laboratory, The Ohio State University, 1964. 


- Machine Trades Jobs and Job Sheets, Series 100 and 200. Columbus, 


Ohio: Instructional Materials Laboratory, The Ohio State University, 1966. 


Porter, Harold W., Charles H. Lawshe, and Orville D. Lascoe. Machine Shop: 
Operations and Setups. Chicago, Illinois: American Technical Society, 1964. 
Also Study Guide and Answer Key (1965). 


South Bend Lathe Works. How to Run a Lathe, Vol I, ed 53. South Bend Indiana: 
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South Bend Lathe Works, 1954. 


SUGGESTED REFERENCES FOR SHEET METAI- 


Almon, Joseph J. Visualized Basic Sheet Metal Drafting. New York: Bruce 
Publishing Company, 1963. 


Betterley, Melvin L. Sheet Metal Drafting. New York: McGraw-Hiil Book Company, 
Inc., 1961. 


California State Instructional Materials Laboratory, Bureau of Industrial Educa- 
tion. Course in Sheet Metal, Parts 1, 2, 3, 4. Sacramento, California: 
California State Department of Education. 1959(Part 1}; 1960(Part 2); 1962 

(Part 3); 1964(Part 4). Also book of Objective Tests and Examination Book 
for each part. 


44 


byt ee ad 


Daugherty, James S$. Sheet Metal Pattern Drafting and Shop Problems, revised by 
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Robert £. Powell. Peoria, Illinois: Charles A. Bennett Company, 1961. 


Deimar Pubiishers. Sheet Metal Series: Hand Processes, Job Sheet Series, 


Machine Processes, Measurement and Layout. Albany, New York: Deimar Pubiishers, 
Inc., 194647}. Also Teacher's Manual in one volume for the series. 


Girbick, Louis. Sheet Metal Layout I. 9th Year - 2nd Term: 10th Year. New 
Brunswick, New Jersey: Middlesex County Vocational and Technical High Schools, 
1956. 


Johnson, Philip M. Sheet Metal: Related Information, 1, 2, 3 (separate bindings). 
Albany, New York: Delmar Publishers, Inc., 1964(Vol. 1); 1965(Vol. 2; 1966 
(Vol. 33. Aiso Instructor's Guides. Quiz and Test Material in envelopes. 


Kaberlein, Joseph J. Air Conditioning Metal Lavout. Milwaukee: The Bruce 
Publishing Company, 1967. 


+ Short Cuts for Round Layouts. Milwaukee, Wisconsin: The 
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Bruce Publishing Company, 1966. 


- Triangulation Short-Cut Layouts. Milwaukee, Wisconsin: The 
Bruce Publishing Company, 1966. 


National Joint Apprenticeship and Training Committee for the Sheet Metal Industry. 
The Sheetmetal Craftsman. Washington, D.C.: Sheet Metal Apprentice and Train- 
ing Foundation, Inc., 1962. 


New York State Vocational and Practical Arts Association. Sheet Metal Mathematics. 
Albany, New York: Delmar Publishers, Inc., 1960. Also Answer Book. 


Sushok, A. M. Sheet Metal ~ Precision Layout. New Brunswick, New Jersey: 
Vocational Division, Curriculum * :boratory, College of Agriculture, 1961. 


U.S. Department of Labor, Bureau of Apprenticeship and Training. _National 
Apprenticeship and Training Standards for the Sheet Metal Industry. Washingtcn, 


D.C.: U.S. Government Printing Office, 1965. 


SUGGESTED REFERENCES IN WELDING 
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Althouse, Andrew D., Carl H. Turnquist, and William A. Bowditch. Modern Welding. 
Homewood, Illinois: The Goodheart-Willcox Company, Inc., 1965. 


American Standard Association. Graphical Symbols for Welding, ASA Y32.3-1959. 
New York: The American Society of Mechanical Engineers, 1958. 


American Welding Society, ASA Sectional Committee 249. Safety in Welding and 


Cutting, 249.1-1958; U.D.C. 621.791:614.8. New York: American Welding 
Society, 1958. 
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= American Welding Society, Committee on Definitions and Symbols. AWS Definitions - 
= 1 Welding and Cutting, AWS A3.0-61. New York: American Welding Society 1961. 
= ae eo : 

— : . Committee on Nomenclature, Definitions, and Symbo]s. Standard 
2 |. Welding Symbols A2.0~-58. New York: American Welding Society, 1958. 

2 - Committee on Standard Tests for Welds. Standard Methods for 

2 f Mechanical Testing of Welds. New York: American Welding Society, 1942. 
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2 AWS Committee on Safety Recommendations. Recommended Safe Practices for Gas- 
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=. Shielded Arc Welding, AWS A6.1-66. New York: American Welding Society, 
ae |! Inc. 1966. 


- Welding and Cutting Containers That Have Held Combustibles, 
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AWS A6.0-65. New York: American Welding Society, Inc., 1965. 


Bennett, A. E., and Louis J. Siy. Blueprint Reading for Welders. Albany, New 
York: Delmar Publishers, Inc., 1966. 


Blodgett, Orner W. Design of Welded Structures. Cleveland, Ohio: The James F. 
Lincoln Arc Welding Foundation, 1966. 


Canada Department ¢‘ Labour. An Analysis of the Welding Trade. Ottawa, Canada: 
The Quecn's Printer and Controller of Stationery, 1963. 


DeFreitas, Loiis. TIG Welding for Beginners. Cleveland, Ohio: The James F. 
Lincoln Acc Welding Foundation, 1966. 


Eutectic Welding Alloys Corporation. Guide to Operating Conditions for TIG-TECTIC 
Filler Metals. Flushing, New York: Eutectic Welding Alloys Corporation, 1963. 


Giachino, J. W., William Weeks, and Elmer Brune. Welding Skills and Practices, 
2nd ed. includes TIiG and MIG welding. Chicago, fllinois: American Technical 
Society, 1965. 


Graham, Frank D. Welders Guide. Audels Series. Indianapolis, Indiana: Howard 
W. Sams & Company, Inc., 1966. 


Griffin, Ivan, and Edward M. Roden. Basic Arc Welding, rev. ed. Albany, New 
York: Delmar Publishers, Inc., 1962. Also Answer Book. 


- Basic Oxyacetylene Welding, rev. ed. Albany, New York: Delmar 
Publishers, Inc., 1962. [no answer book] 


- Basic TIG Welding. New York: Delmar Publishers, Inc., 1962. 
Also Answer Book. 
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eae - Pipe Welding Techniques. New York: Delmar Publishers, Inc., 
1964. Also Answer Book. 


Hobart Brothers Technical Center. Micro-wire Welding, EW-300. Troy, Ohio: 
Hobart Brothers Technical Center, 1964. 
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Jefferson, Ted B., ed. The Jelding Encyclopedia, 15th ed. Originally compiled 
and edited by L. B. MacKenzie. Morton Grove, Illinois: Monticello Books, 1964. 


Jefferson, T. B., and Gorham Woods. Metals and How to Weld Them, 2nd ed. 


Cleveland, Ohio: The James F. Lincoln Arc Welding Fourdation, 1966. 


Lincoln Electric Company. Welder's Guide, 7000.8. Cleveland, Ohio: The Lincoln 
Electric Company, 1963. 


Linde Company. Welding and Cutting Manual: How to use your oxy-acetylene outfit. 
New York: Linde Company? Division of Union Carbide Corporation, 1949. 6th 
printing 1963. 


Louisiana State Vocational-Technical Curriculum Laboratory. Welding: Instructor's 


Guide; Unit 1 (Oxyacetylene) and Unit 2 (Arc), one binding. Natchitoches, 
Louisiana: Louisiana State Vocational-Technical Curriculum Laboratory, 1958. 
Also Test Book. 


- Welding Course Mathematics. Natchitoches, Louisiana: 


Louisiana State Vocational-Technical Curriculum Laboratory, 1952. Reprint 1958. 


- Welding Job Sheets: Unit I (Oxyacetylene Cutting) and Unit ITI 


(Oxyacetylene Welding); Unit III (Arc Welding) and Unit IV (Inert Gas Weld- 


ing). 2 bindings. Natchitoches, Louisiana: Louisiana State Vocational- 
Technical Curriculum Laboratory, 1963. (Unit I, II), 1962 (Unit III, IV). 
Also Test Sheets (4 units in one binding), 1963 and Answer Book (one binding) 
1963. 


Olson, William L. Arc Welding: A Self-Instruction Guide, Part 1 and Part 2 
(separate bindings). Roseville, Minnesota: Vector Publications, 1966. 


- Oxyacetylene Welding: A Seif-Instruction Guide, Part 1 and 


Part 2 (separate bindings). Roseville, Minnesota: Vector Publications, 1966. 


Publishers of Welding Design and Fabrication, comp. Welding Data Book 1966/67. 
Cleveland, Ohio: Welding Design and Fabrication Magazine, 1965. By Industrial 
Publishing Company, Division cf Pittsburgh Railways Company, 1965. 


U.S. Department of the Navy. Military Standard Qualification Test for Welders 
(Other than Aircraft Weldments), MIL-STD-248A(Navy) Washington, D.C.: 
U.S. Government Printing Office, 1958. 


47 


+ NY . 
spibadts fatty, Shake tog ondy ps te baaAh 


EQUIPMENT LIST 


for the 
METAL TRADES 
Sheet metal equipment 
Quantity Description 


2 sets Stakes: one set for bench plate mounting; 
one set with revolving stand 


Candlemold Double seaming 
Beakhorn Conductor 
Blowhorn Bevel edge 
Needlecase Common square 
Creasing Teakettle 
Hollow Mandrel Hatchet 
Solid mandrel Coppersmith 
Bottom Double seaming with four heads 
1 Bar folder; including stand; 36" 
1 Rotary machine, combination; A, 8, C, D rolls; 22-gage capacity; 
including standard 
1 Rotary machine, combination; 7" throat; with rolls A, B, C, D, E, 
F; 3/4" ogee rolls; elbow edging rolls; including stand; 24-gage 
capacity 
1 Setting down machine; with standard; 1/2" seam, 18-gage capacity 
1 Slip roll; 16-gage capacity 3" roll diameter; including stand; 
42" length 
1 Shears, squaring: foot-operated; 48" capacity 
1 Bench brake, universal box and pan; 36-1/4'' bench model; 22-gage 
capacity 
1 Cornice brake; 16-gage capacity; 5' length 
2 Gas bench furnaces; double burner 
1 Bevel shear 
1 Unishear: l6-gage capacity 
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Machine shop equipment 
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= 
= Quantity ak he Description 7 eel 
- 3 1 Lathe, engine; 16” swing, 48" between centers; gear-drive head; 


quick-change gear box; long-nose, “aper spindle; 2<speed, reversing- 
type motor; coolant pump 


ae 


ACCESSORIES, to fit the above lathe 


— 


1 Collet attachment; with collets range 1/16 - 1", by 1/16" 
increments; with collet rack 


Chuck, 3-jaw universal; 10" diameter 
Drill chuck; 1/4" - 3/4" capacity 
Chucks, 4-jaw independent; 10" diameter (1); 14" diameter (1) 
Face plates; 1 large, 1 small 
Taper attachment, telescoping 
Steady rest 
Follower rest 
set (3) Tool holders; left, right, straight 
Boring bar set 
Thread dial 
Micrometer stop 
set (3) Parting tools;left, right, straight 
set. Knurling tools 
Live center; heavy-duty 
set (3) Tool holders, carbide; left, right, straight 


set Adaptor sleeve; for headstock 
set Lathe dogs; safety-type 

Taper arbe:; for tailstock 
set Pipe centers 
set Holiow centers 


oN ee Ce ee 


Comhination center drill and comtersink 


2 Lathes, engine; 13" swing, 42" between center; gear head, quick- 
change gear box; long~nose taper spindle; 2-speed, reversing- 
type motor; coolant pump 
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Machine shop equipment 


Quantity Description 


set 


set 
set 


set 


set 


set 
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1 set 


set (3) 


set (3) 


(3) 


ACCESSORIES, to fit the above lathe 

Collet attachment; with collets range 1/16 - 1", by 1/16" 

increments; with collet rack 

Chuck, 3-jaw universal; 10" diameter 

Drill chuck; 1/4" - 3/4" capacity 

Chucks, 4-jaw independent; 10" diameter (1); 14" diameter (1) 

Face plates; 1 large, 1 small 

faper attachment, telescoping 

Steady rest 

Follower rest 

Tool holders; left, right, straight 

Boring bar set 

Thread dial 

Micrometer stop 

Parting tools; left, right, straight 

Knurling tools 

Live center; heavy-duty 

Tool holders, carbide; left, right, straight 

Adaptor sleeve; for headstock 

Lathe dogs; safety~-type 

Taper arbor; for tailstock 

Pipe centers 

Hollow centers 

Combination center drill and countersink 
Milling machines, vertical; table size minimum 9" x 46" longitudi- 
nal travel minimum 32". Machine to have power feed to table 
(longitudinal only); head to rotate 360° on ram, turret to rotate 


360° on column, head to tilt 45° backward on ram; power-feed head 
with independent motor drive. 


ACCESSORIES, to fit the above mill 


Parallels 


Vise, swivel base 
Dividing head and accessories 
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Machine shop equipment 


eal 
4 


Quantity Description ee ee 


sg emeagabt satiny 1 


Rotary table 


Cutte.s, woodruff key seat; high speed steel; two each of the 
following: 3/8 x 1/8, 5/® x 3/16, 3/4 x 1/4, 1 x 3/8 


6 Cutters, plain milling; high-speed steel; one each of the fol- 
lowing sizes: 2=1/2 x 1/4 x1, 2-1/2 x 3/8 x 1, 2-1/2 x 1/2 x 1; 
2-1/2 x 5/8 x 1-1/4, 3 x 3/4 x 1-1/4, 3 x 1 x 1-1/4 


4 Cutters, slitters (saws); hollow-groun*, high-speed steel; two 
each of the following sizes: 1-1/4 x 1/16 x 1/2; 3-1/2 x 1/8 
x 1/2 


1 set (8) Cutters, involute spur gear; high-speed steel; for 14-1/2° 
pressure angle; numbers 1 through 8 for a 16 diametral pitch, 
2~1/8 diameter, 7/8" arbor 


6 Cutters, side milling; high-speed steel; one each of the follow- 
ing sizes: 3x%1/4 x1, 3 x 3/8x1,3x1/2 «1, 5x 5/8 x1, 
4x 3/4x1, +x 7/8x1 


8 End mills, 2-flute, single end; high-speed steel; hollow-ground, 
feet: fast spiral flutes; right-hand spiral, right-hand cut, two each 
ie of the following sizes: 1/4 x 3/8, 3/8 x 3/8, 1/2 x 3/8, 

ee 5/8 x 3/8 


ime big 

Bl 12 End mills, 4-flute, single end; high-speed steel; hollow-ground, 

YF fast spiral flutes; right-hand spiral, right-hand cut, three 

4 : each of the following sizes: i/4 x 3/8, 3/8 x 3/8, 1/2 x 3/8, 
ye 5/8 x 3/8 


4 End mills, 2~flute double end; high-speed steel; hollow~ground, 

AR fast spiral flutes; right~hand spiral; right-hand cut; standard 

a | length; one each of the following: 1/2 x 1/2, 5/8 x 5/8, 

Be: 3/4 x 3/4, 1x1 

= || 6 End mills, 2~flute single end; high-speed steel; hollow-ground; 

ti right-hand spiral; right-hand cut; two each of the following: 

: 4 1/4 x 3/8, 3/8 x 3/8, 1/2 x 1/2 

oe 2 End milis, shell; high-speed steel with mandreil; 3/4 - 1-1/2 
by 1/8" increments 


4 Bas inlay 


1 Shaper, horizontal 16” hydraviic, universal table, with swivel 
vise, with standard tool holders; one set hold~downs, 220 volt, 
3-phase motor with magnetic switches. Power feeds, 360° head 
swivel accessories to include centers, rotary lathe, automatic 
oiler; extended tool holder; angle plate and all necessary 
wrenches, keys, bolts, and nuts 


51 


' 
ay — eet a 


Machine shop equipment 


Quantity _ 


Description 


—— 


Surface grinders, hydraulic, 8" x 24" minimum work capacity, 

220 volt, 3-phase motor with automatic lubrication system. 
Hardeued longitudinal ways, dust coliector, permanent magnet 
‘chuck, wet-grind attachment with pulp and spi:sh guards, hydrau~ 
lic crossfeed, mounted diamond wheel dresser and all necessary 
wrenches, keys, and bolts 


Reciprocating power saw; 6-3/4" x 6-3/4" with automatic lift, 
1/2 hp motor, 115 volt, 60 cycle; with wetcutting attachment 


C-t-off band saw 


Tool grinder; 17" between tail stocks; 3-5/8 x 22-1/2 table 
working surface; 4-3/4" crossfeed; 10" table travel; with all 
attachments for cutter grinding; 1 hp, 220 volt, 3-phase motor 


Drill press, floor model: 20"; min. 4" dia. colum; tapping 
attachment; with reducing sleeves for spindle; 3-phase preferred, 
single-phase acceptable; 1 hp motor, step pulley 


Press, hydrzulic, arvor; heavy-duty, structural steel frame, 
50~ton capacity; hand operated; handwheel and screw for quick 
adjustment; automatic ram return; adjustable table 


Power saw 20", 220 volt, 3-phase motor; with table tilt, welder, 
grinder, variable speed drive, and blade shear, disc cutting 
attachment, etching pencil, work light, illuminated magnetic 
attachment, mist coolant, band polishing attachment, long file, 
guide mitering attachment ascembly, power feed, metal supply 
cabinet, kip fence; angle guide blocks 


Oxyacetylene welding and cutting equipment 


Quantity __ 


NY HN NHN NH DW NH NO 


_. ee Description et eee, fetes 


Combination outfits for welding, cutting, brazing, heating, and 
soldering 


oes amagcein oy 


Or, the contents may be purchased separately to include: 


Welding torches 

‘ooseneck extensions 

Welding tips: 2 each of sizes 62, 55, 42 
Gas mivers 

Cutting attachments, wit’ 90° head 
Cutting tips: Size 53 

Acetylene regulators, two-gage type 
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Oxyacetylene welding and cutting equipment 


Quantity Description oe 
2 Oxygen regulators, two-gage type 
50 ft Welding and cutting hose, dual-type with two hoses permanently 


bonded together, 1/4" diameter, with appropriate female connec- 
tions on all ends 


2 pairs Welding goggles; with “5 lens, monogoggle-type 
2 Spark lighters, with round file lighter 
2 Torch wrenches 


Additional pieces not in the outfit: 


Welding tips, tip size 50 
Welding tips: size 58 


1 Cutting outfit, hand operated, heavy-duty, for cutting only 
Or, the contents may be purchased separately to include: 


Cutting torch; brass head set at 90° 
Cutting tips, acetylene, sizes 62, 53, and 46 
Regulator, acetylene, two-gage type with gages 


KH eH we 


Regulator, oxygen, two-gage type with gages 


OS 25 ft Cutting hose; dual-type with two hoses permanently bonded 
| together; 1/4" diameter with appropriate female connections on 
all ends 


: x, 


Df Additional pieces not in the outfit: 
Cutting tips for rivets; size 53 
Gouging tips, with tip orifice 1/8" 
pair Gogi#les, welding; with #5 lens 
Spark lighter with round file lighter 
Wrench, torch 
Circle cutting attachment 


Portable flame-cutting machine, with torch, torch~holder, cutting 
tip for acetylene, torch wrench, machine-to-torch hose assembly 
(with con, .ctions and hose connection block having double action 
cutoff), machine track, 115-volt motor with three-wire cord 
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Manual metal arc welding equipment 


1 Welding machine, arc (manual metal); a-c transformer type, 250~amp 
output, 230-volt, 60-cycle input, with pigtail and 2 cable lugs 


Accessories for the above welder: 


25 ft Cable; 12-1/2 ft. Lead, 12-1/2 ft. ground for each machine, #2/¢F 
gage 
Electrode holder, with replaceable tip insulators 
Ground clamp 

1 Welding machine, arc (manual met21); a-c transformer type; 300-amp 


output; 230-volt, 60-cycle input; witu pigtail and 2 cable lugs 


Accessories for the above welder: 


25 ft Cable; 12-1/2 ft. lead, 12-1/2 ft. ground for eacn machine #2/0 
gage 
Electrode holder, with replaceable tip insulators 
Ground clamp 

a Welding machine, motor-generator type; 300-amp ouput, 230-voxt, 


60-cycle input; with pigtail and 2 cable lugs 
Accessories for the above welder: 
25 ft Cable; 12-1/2 ft. lead, 12-1/2 ft. ground for each machine, #2/0 
gage 
Electrode holder, with replaceable tip insulators 
Ground clamp 


Tungsten inert gas welding equipment 


1 Welding machine, arc (manual metal); a-c/d-c transformer-type with 
rectifier for straight and reverse polarity 


i Torch, TIG; water-cooled, 350-amp capacity; with short and iong 
back cap, end with ceramic tip 


2 12-1/2 ft. Torch lead (connecting cable) 
2 10 £t. Ground cable; #1 gage 
1 Remote control switch, either hand or foot operated 
1 Ground clamp 
i Water coolant system, 10-galion capacity, with 115-volt, o«. 
60-cycle pump motor 
25 ft Coolant hose 
i Argon regulator 
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Tungsten inert gas welding equipment 


Argon flowmeter 


Connecting hose, single; for Argon; work-rated capacity and 
necessary fittings 


Drafting equipment 


Drawing tables; 23" x 31" top 
Stools; 24" high 

Chalkboard, green; reversible board on stand; 4' x 6' 
Compass, chalkboard; 16" 
Protractor, chalkbourd: 15-1/2" 
T-square, chaikboard; 6° long 
Scales, architect's (Plastic); 12" 
Triangles, 30°, 60°; 10" 
Triangles, 45°, 45°; 10" 

Irregular curves; 10" 

Draftsman pencil sharpener 


T squares, wood or metal or plastic 


* This quantity is dependent on the number of beginning students in the 
class. 


Equipment and tools for the shop and for trainee protection 


Grinder, heavy-duty, on pedestal; push-button switch; sealed ball- 
bearings; enclosed, adjustable wheel guards; adjustable safety- 
shields; tool tray and lift-out water pot, mounted on base; 220 
volt, three-phase motor, fully enclosed, l-hp, 1800 rpm, with two 
grinding wheels, 6" in diameter 


Grinder, heavy-duty, bench mounted; push-butcon switch; sealed 
ball-bearings; enclosed, adjustabjJe wheel guards; adjustable 
safety shields; lift-out water pot; 220 volt, three-phase motor, 
fully enclosed; 3/4 hp, 1800 rpm, with two grinding wheels, 6" 
in diameter 


Hand grinder, for 4" grinding wheel 
Dise sander 


Aix compressor, horizontal; 2-stage, 10 hp, 226 volt, 60 cycle, 
3-phase metor, delivery 42 cu. ft. per minute, horizontal tank, 
4 cylinder 126 galion capacity, with enclosed belt guard 


Furnace, for reprocessing aluminum 
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4 prs. 
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3 sets 
1 set 
6 doz. 


Hand Pools 
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Description 


Grinders, portable, with 36” flexible shaft and 1/4" chuck 


Cylinder trucks, with tool box and 10" rubber wheels (min) 
(purchase only if manifold system is not used) 


Welding benches; 5 for oxyacetylene which must have firebrick top; 
3 for electric welding, firebrick top optional; 24" x 24" top 


Welding booths; for electric welding; with overhead clamp in each 
Welding booth; for electric welding under handicap 
Drying box for welding rod 


Welding helmets, vulcanized fiber construction with fixed glass 
holder, complete with ratchet adjustment headband, cover lens, and 
#10 welding iens 


Hand shields, vulcanized fiber construction with aluminum handle and 
fixed glass holder cover lens, and #10 welding lens 


“Welding goggles, nonogoggle-type, with #54 clear cover lens, and #74 


Shade 5 welding lens 


Safety glasses, with folding temples and hardened lens of medium 
shade 


Faceshield visors, with light green tint, .040 thick visor 
Welding gloves, regular 
Welding gloves, inert arc 


Welder's coats, leather, with collar, snap fasteners down front and 
on Sleeves, sized to fit student 


Tip cleaners in a case, standard range of drill size, 51-74 
Tip drills 
Chipping hammers, combination cone and chisel point 


Awls, scratch 6-i/2" long 
Dividers, wing 8" 
Dividers, wing 10° 
Dividers, wing 12" 


Square, steel framing: body 24" x 2", tengue 16" x 1-1/2"; 1/16" 
graduations 


cyuares, steei, with numbers on throat, 1/16" graduations 12" 
Squares, combinati.n 12" 
Squares, combination 6" 


Rule, zigzag, wood 6° 
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Rule, zigzag, metal 6° 


Rules, circumference 36” 


Trammel points; 1 point adjustable in each set; 1 bar per set 


Punches, center, hex 6" 
Punches, automatic 4" 


Punches, prick 6" 


Drive pin praches, 4" long, 1/16", 3/32", 1/8", 5/32", 3/16", 7/32". 


1/4", 5/16", to include box 


Cold chisels, cutting edge 1/4", 3/8", 1/2", 5/8", 3/4"; hex body 


Chisels, round-nose, 1/4", and 1/2" cutting edge 
Chisels, cape 1/4", 1/2", 3/8" cutting edge 
Chisel, diamond point, 1/2" cutting edge 
Hand groovers 00, 0, 1, 2, 3, 4, 5, 6, 7, 8 
Hammers, tinners riveting 12 oz. 

Hammers, tinners riveting 8 oz. 

Hammer, machinist's ball peen 8 oz. 
Hammer, machinist's ball peen 12 oz. 
Hammer, machinist's ball peen 16 oz. 
Hammer, machinist's ball peen 24 oz. 
Hammers, machinist's riveting 12 oz. 
Hammers, brass faces or solid brass head, 16 oz. 
Hammers, raising 16 oz. 

Mallets, rubber 16 oz. 

Mallets, wooden tinner's 3" x 6” 

Mallets, rawhide 2" x 3~1/2" 

Mallets, plastic 8 oz. 

Snips, aviation left-cut 

Snips, aviation right-cut 

Snips, aviation straight-cut 

Snip, aviation double-cut 

Snips, straight 6-1/2" 

Pliers, combination 8" 

Pliers, straight~-nose 

Pliers, side cutting 7” 


Pliers, needlenose; medium length nose 6" 
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Pliers, vise grip 10" 

Coppers, soldering 1 1b. 

Coppers, soldering 2 lbs. 

Coppers, soldering 3 lbs. 

Torch kit, propane, B-tank with hose and hand torch 
Hacksaw frames, pistol grip handle, 10" ~ 12" adjustable 
Hole saws, 7/8", 1-1/8", 1-1/2", 1-3/4", 2", 2-1/2" 
Files, mill, bastard 10" 

Files, mill, smooth 10" 

Files, flat, bastard 10” 

Files, hand, smooth 10" 

Files, square, bastard 8" 

Files, three-corner, bastard 8" 

Files, half-round, bastard 10" 

Files, half-round, smooth 10" 

Files, round, bastard 10" 

Files, round, smooth 10" 

File card and brush 1-1/2" x 5" x 9-1/2" 
Files, knife, smooth 10" 

Files, square, bastard 10" 

File handles 

Gage, size from 0 to 36 US Standard 
Wire gage, 0 to 36 American Standard 
Thickness gage, .002 to .025, 22 leaves 
Rule, hook; 6" 

Rule, hook; 12" 

Rule, flexible steel 8' 
Calipers,outside 8" 

Calipers, inside 8" 

Calipers, hermaphrodite, 6" 

Grinding wheel dressers, spur type 

Gil stones 6" x 2" x 1" 

Cil cans, pump type, 1/2 capacity 
Grease gun, lever type 

Screw pitch gages, (1) ACME; (1) square 
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C clamps 2" opening 

C clampe 6" opening 

C clamps 8" opening 

Bench Clamps (spring-loaded type for sheet metal work) 
Screwdrivers, flat blade 4" shank 
Screwdrivers, flat blade 6" shank 
Screwdrivers, flat blade 8" shank 
Screwdriver, flat blade 12" shank 
Screwdrivers, Phillips head #1 6-3/4" 
Screwdrivers, Phillips head #2 6-3/4" 
Screwdriver, Phillips head #3 8" 
Screwdriver, Phillips head #4 9" 
Screwdrivers, offset, 1/4" stock 4" 
Screwdrivers, offset, 5/16" stock 5" 
Wrenches, pipe, straight 8", 12", 18" 
Wrench, pipe, stillson 12" 

Wrench, adjustable 6" 

Wrench, adjustable 8" 

Wrench, adjustable 10" 

Wrench, adjustable 12" 

Wrenches, Allen: #4 to 1/2" inclusive in pouch 


Precision measuring tools 


Micrometers, outside: 0-1" range 

Micrometers, outside: 1-2" range 

Micrometer, outside: 2~3" range 

Micrometer, outside; 3~4" range 

Micrometer, outside: 4-5" range 

Micrometer, outside: 5~6" range 

Inside micrometers: 2-8" range 

Telescoping gages: six piece; with 5/16"-6" range 
Micrometer depth gage: 0-3" range 

Clamps, toolmakers: parallel, 3/4- 3-1/2" range 
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Quantity Description 


1 set V blocks (2) and clamp (1); Case hardened steel; 1-1/4" max. stock 
diameter; for general use 


1 set V blocks (2) and clamp (1): hardened and ground; 1" max. stock 
diameter; for precision layout and machining 


1 Vernier caliper; 12", decimal 
1 Height gage, vernier; 24", decimal 
1 set Gage blocks; grade 8B; 81 pieces 
1 set Dial indicator; .001-.125 range; continuous dial type with a 
wobbler, jeweled bearings; with magnetic base, post, sleeve, and 
indicator attachment; in a box 
3 Dial indicators, 1" travel 
1 Dial indicator, .030" travel 
1 Surface plate; 18" x 24"; class B; for checking tools f 
1 Surface plate; 36" x 48"; class B; for layout : 
1 Universal surface gage with base hardened; ground and polished; 
9" x 12" spindles ~ 
=. 1 Surface gage, 12" and 18"' spindles 


Oe te we 


1 set Snall-hole gages 


Level, machinists precision; 15"' overall length; 0.0005" or 
10-second graduations 
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Brazing flux, i~-lb. cans for copper, brass, and bronze 
Brazing flux, 1-lb. cans for cast iron 
Stainless stee} welding flux, 1-lb jars 
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Aluminum welding flux, l-lb. jars 
Muratic acid, industrial grade 
Acid swab 

1 doz. Soldering paste, 2-oz cans 

1 doz. Bars of solder, l-lb., 50/50 
50 lbs. Brazing rid, 1/8" - 36": AWS A5.7T, Class RCu?"-B 4 
25 lbs. Aluminum rod, 3/32-36" i 


Welding rod, oxyacetylene, mild steel, copper coated, 1/16-36": E 
AWS-ASTM A251-46T, Grade GA--50 . 


Welding rod, oxyacetylene, mild steel, copper coated, 3/32~36": 
AWS~ASTM A251-46T, Grade GA-50 
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Quantity Description 


2 doz. 
2 bxs. 
2 doz. 
1 doz. 


100 
1 doz. 
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Welding rod, oxyacetylene, mild steel, copper coated, 1/8-36" 
AWS-ASTM A251-46T, Grade Ga~-50 


Welding rod, oxyacetylene, medium carbon, high strength, 3/32-36": 
AWS~-ASTM A251-46T, Grade GA-60 


Electrode, tungsten, 2% thorium 3/32-6”" 
Electrode, tungsten, 2% thorium: 1/16-6" 


Welding electrodes, arc (manual metal); mild steel, coated: 
1/8-AWS-E6010 or 6011 


Welding electrodes, arc (manual metal); mild steel, coated: 
1/8-AWS~E7016 or 7018 


Welding electrodes, arc (manual metal); mild steel, coated: 
5/32-AWS-E7016 or 7018 


Welding electrodes, arc (manual metal) mild steel, coated: 
1/8=AWS~-E6013 


Welding electrodes, arc (manual metal); mild steel, coated: 
1/8-AWS met 6024 


Flints, renewal 

Headbands for welding goggle replacement, 4 per box 
Cover lens, replacement; for oxyacetylene-type goggles 
Welding lens, replacement, shade 5 

Cylinder (s) of acetylene 

Cylinder (s) of argon 

Cylinder (s) of carbon dioxide; argon 75-57 premix 
Cylinder (s) of oxygen 

Cover plates for welding helmet, clear glass 2 x 4-1/2" 
Filter plates, for welding helmet, 2 x 4-1/2", shade 10 
Filter plates, for welding helmet, 2 x 4-1/2", shade 8 and shade 12 


30 gage, galvanized, 3 x 8 sheets 

26 gage, galvanized, 3 x 8 sheets 

22 gage, galvanized, 3 x 8 sheets 

18 gage, galvanized, 3 x 8 sheets 

16 gage, sheets of black iron, 3 x 8 sheets 
16 oz. copper sheets 


26 gage, stainless, type 304, #4 finish, 3 x 8 sheets 
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20 gage, aluminum #.032, half hard, 3 x 8 sheets 
Bar stock: cold rolled, drawn steel; aluminum; brass 
Flats: 1/2 x 2" 
Square: 1" x 1" 
2" x 2" 
a 3" x 3" 
y 4" x 4" 
Rounds: 1/4"; 1/2"; 3/4"; 1"; 2"; 3"; 4"; 5" 
Steel plate: 1/4": 1/2"; 3/4" 
Rivets, 1-5 1bs., galvanized 


Rivets, 1~5 lbs., copper 
Rivets, 1-5 lbs., aluminum 
Rivets, pop 

Screws, #4 x 1/2" 
Screws, #6 x 1/2" 
Screws, #8 x 1/2" 
Screws, #10 x 3/4" 
Screws, #12 x 3/4" 
Screws, #14 x 3/4" 
Bolts, 3/16" x 1/2" 
Bolts, 1/4" x 1/2" 
Bolts, 3/16" x 1/2" 
Bolts, 1/4" x 3/4" 


Angle iron, 1" x 1" x 1/8" x 20-ft. Lengths 

Angle iron, 1-1/2" x 1-1/2" x 1/8", 20-ft. lengths 
Band iron, 1/8" x 1", 20-ft. lengths 

Band iron, 3/16" x 1" 

Band iron, 1/4" x 2” 

Sanding disc, 80 grit, 7" diameter 


Drawing paper: 11 x 1?" 
Drawing pencils: F, 2H, 4H 


Stainless steel flux 


Cover plates for welding shields 
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EQUIPMENT , 
This curriculum guide was prepared to assist the trade instructor in 
planning and developing instructional materials for a sheet metal 
course for training high school students for employment at a 
beginner's level. The material was developed by a group of 
instructors and tradesmen by systematically grouping the major 
segments of a trade analysis into instructional blocks and then 
into basic manipulative tasks and informational topics. The 
instructional blocks are (1) Measurement, (2) Layout, (3) Hand 

§ Welding. Each block 


Processes, (4) Machine Processes, and (5 
contains an outline of operations and Jobs for group, subgroup, or 


individual performance. Related instruction outlines are presented, 
The course is designed for a 2-year program with 1,080 hours of 
training. Instructional procedures are recommended for the trade 
competent teacher. Students should have a vecational committment to 
the sheet metal trade, a general mechanical aptitude, a course in 
general mathematics, and a course in mechanical drawing. Necessary 
equipment is listed and a bibliography contains recommended texts 
and suggested references. This document is available for $1.00 from 
Curriculum Laboratory, Box NU, State College, Mississippi 39762, 
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Development Group P 
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Method of Design, Testing, ond ifriel - this is a preliainary draft which has been 
distributed to sheet metal instructors; at a later date it will be evaluated by an 
industrial committee; the published form will contain the revisions recommended by 
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(3) Otilization of Material: 
Appropriate School Setting Vocational (trade) training 
Type of Program as a 
Occupational Focus 
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ACE NOVLENGNENTS 


This publication was developed by a group of instructors and tradesmen 
attending a workshop held on the campus of Mississippi State University on 
March 3 and 4, 1967. The group, called a Curriculum Committee, took the 
traditicnal approach and developed an analysis for the trade. The trade was 
systematically broken into its major segments, called blocks, and then into 
the basic manipulative tasks, called operations. Next, typical on-the-job 
activities, which contained the operations, were listed to involve the trainee 
in useful and productive work. Also, the committee identified those informa~ 
tional topics which, when understood by the tradesman, would contribute to the 
intelligent use of his skills. Finally, the equipment, tools, and supplies 
necessary for training were listed. 

The members of the Curriculum Committee are to be commended for their 
efforts and their cooperative attitud: in the development of this basic plan. 
The Committee was composed of: 


J. L. Brown, Ouner, Brown's Sheet metal Works, Greenville 
Donald Carter, Instructor, Sheet Metal, Pascagoula Hiesh School, Pascagoula 
Carl Hedglin, Owner, Carl's Sheet Metal Shop, Jackson 


W. J. Stuart, Instructor, Sheet Metal, Parchman Vocational School, Parchman 
This publication will serve as the starting voint for the development of 


instructional materials to be used by the trade instructor. 
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HOW TO USE THIS PUBLICATION 


As a tool for teaching, this publication is primarily designed for use in 
planning, preparing, presenting, and evaluating instruction. As a tool, it lists 
operations, jobs, and informational topics--with the job as the facal point. 

Each job should be assigned to students, either as a group, a subgroup, or 
individually. The following procedure is recommended as an effective teaching 
Sequence, 


Step I. «-- Tell how the job ts done. 

Give a full explanation of the steps necessary to perform the job. Emphasize the 
proper sequence; stress techniques requiring special care; point out the hazards 
to persons and the equipment. 


Step II. -- Show how the job te done. 
Demonstrate the proper procedure for performing the job. Re-emphasize the 
sequence, techniques, and hazards. Make sure each student can see what is being 


done and understands the steps. 


Step III. -~ Have the student do the job. 
Assign each student the task of applying what he has just learned. Supervise his 
work; correct any variation from proper procedure or any hazardous techniques. 


Re~explain when necessary. 


Step IV. -~ Cheek the student for proficiency. 

Assign a similar job to the student to be performed independently. Observe his 
work and examine the completed product or service. He is proficient when he can 
perform the job without supervision in a prescribed length of time. 


Students who have demonstrated proficiency in one job move to the next job. 
The teaching steps telZ, show, do, check are used again. Students who are not 
proficient perform additional jobs of a similar nature and are retaught in weak 


areas. 


Additionally, this publication can be used (i) by the director and the 
instructor in a local program in communicating with their craft committee, (2) 
by the local director in supervising instruction and program operation, and 
(3) by the state supervisory staff in communicating with local school adminis- 


trators and in supervising the operation of local programs. 
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SHEET METAL WORKER 


A sheet metal worker lays out, fabricates, assembles, and repairs sheet 
metal products and equipment, such as control boxes, drain pipes, ventilators, 
and ducts, 

Working from a job order or blueprint, the sheet metal worker selects sheet 
metal of the proper gage and type according to the product being fabricated. He 
lays out a pattern or works directly on the metal by locating and marking dimen-~ 
sion and reference lines. He uses measuring instruments, such as rules, scales, 
calipers, and micrometers. He sets up and operates fabricating machines, such 
as shears, brakes, bending rolls, punch presses, and drill presses to cut, bend, 
and straighten to specified shapes. The worker also uses hand tools such as 
hammers, snips, and clamps to shape metal over anvils, blocks, and forms, He 
Sets up and operates soldering and welding equipment to join sheet metal parts. 
Upon completion, he inspects assemblies and installations for conformance to 
specifications. 

Sheet metal workers are employed by plants fabricating and installing 
heating, air-conditioning and refrigeration equipment, and by contractors 
engaged in residential, industrial, and commercial work. Others may be self- f 
employed, and their work consists mainly of repair work or smaller types of 
installations. Some craftsmen are employed in small shops manufacturing specialty 
products, and others in plants, such as aircraft and shipbuilding companies. 

A further description can be found in the Dictionary of Occunational Titles, 


third edition, under SHEET METAL WORKER (any ind.) 804,281. 


COURSE DESCRIPTION 


GENERAL OBJECTIVES 

To develop knowledges and skills that make the trainee a sheet metal 
worker employable on a beginner's level. 
ASSUMPTIONS 


1. That those enrolliug in training have had no previous experience in 
sheet metal work. 


2. That trainees have a nontechnical background in general science. 


3. That they need additional instruction in the fundamentals of mathematics. 


DESIRABLE PREREQUISITES 


1. Tiat trainees have a vocational committment to the sheet metal trade. 
2. That trainees have a general mechanical aptitude. 


3. That they have had a course in general mathematics or shop mathematics 
but need additional instruction in arithmetic, simnle algebra, and 


plane geometry. 


4. That they have had or are presently taking mechanical drawing. 


NATURE OF TRAINING 


1. The duration of training is normally three hours per day, five days 
per week, thirty-six weeks per year for two years; or, six hours per 
day, five days per week, thirty-six weeks per year for one year -- a 
total of 1080 clock hours of training. 


2. Related instruction by lecture, demonstration, the use of audiovisuals, 
etc. immediately vrecedes application by the trainee in shop practice; 
instruction and its application are correlated as closely as possible 
at all times; and the mejor allotment of time is given to the develop- 


ment of manipulative skiils. 


3. No instruction directly related to the trade is offered outside the 
shop. 
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CONTENT OF THE RELATED INSTRUCTION 


Systematic and purposeful presentation of the following: 


1. 


2. 


3 


7° 


10. 


Detailed coverage of the following sheet metal processes: measurement, 


layout, hand processes, and machine processes. 


Broad coverage of soldering, riveting, welding, brazing, bending, and 
forming of sheet metal, 


A strong emphasis on safety practices and processes, and on work 
hazards. 


An explanation of fundamental information about metals, such as 


gages, types of metals, basic use of each metal in the sheet metal 


trade, oxidation of metals, and protective coatings. 


The reading of blueprints for the metal trades with emphasis on the 
use of blueprints, elevation views, scales and dimensions, structural 
details, shop drawings, blueprint specifications, symbols for the 


sheet metal trade and for electricians, plumbers, etc. 


Information in drawing, such as care and use of draving equipment, 
geometric construction, orthographic projection, parallel and radial 


line development, triangulation, and layout procedures. 


The use, adjustment, and care of the equipment, tools, and supplies 
for sheet metal trade. 


The definitions ard spellings of trade terms. 


The purpose and use of soldering, welding, and brazing fluxes as they 


pertain to the metals used in the sheet metal trade. 


Instruction in mathematics, such as arithmetic, simple algebra, and 


plane geometry as they are applicable to the sheet metal trade. 


TYPES AND LEVELS OF SKILLS TO BE DEVELOPED 


1. 


Immediately marketable skills in the layout and fabrication of sheet 
metal. 


Basic manipulative skills in brazing, welding, cutting with torch, 
and working with heavier metals. 
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INSTRUCTIONAL BLOCKS 


It. 
it, 
tit. 
Iv. 
Vv. 


Measurement 
Layout 

Hand Processes 
Machine Processes 


Welding 


Total Hours 


Contact Hours 


30 


1980 


ANALYSIS OF OPERATIONS 


Tt, MEASUREMENT 


A. Measure with a steel rule 

B, Measure with a steel square 

C, Measure with a circumference rule 

D. Measure with semicircular protractors 

E. Measure with a swing~blade protractor 

F. Measure angles with the protractor head and the blade of combination set 
G. Measure with a micrometer caliper 

H. Measure ferrous metal with sheet metal sages 

I, Measure nonferrous metals with sheet metal gages 


J. Transfer measurements with dividers 


Ii, LAYOUT 


A. Layout operations performed with a compass, dividers, rule, straight edge, 
and pencil or scribe 
1. Bisect a line 
2. Erect a perpendicular from a point on a line 
3. Erect a perpendicular from a noint off a line 
4. Bisect an arc 
5. Bisect an angle 
6. Transfer an angele 


7. Construct a line parallel to a given line and passing through a given 
point 


8. Construct a line parallel to a given line and at a given distance 
9. Divide a line into a given number of eaual parts 
10. Divide a line into proportional parts 
11. Divide a surface into any number of equal parts 
12. Construct a triangle with all sides given 
13. Construct a triangle with the hypotzause and one side given 
14. Construct an equilateral triangle 
15. Construct a square 
16, tonstruct a regular pentagon 
17. Construct a regular hexagon 
18. Construct an octapon 
19. Find the center of a circle with a right triangle 


20. Construct a circle taneent to a line at a given point 


ie ad 
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21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 


Construct a tangent to a circle through a point on the circle 
Construct a tangent to a circle through a noint off the circle 
Construct a lir.: tangent to two circles 

Construct a circle through thrie points 

Divide a circle into any number of equal parts 

Construct an are tangent to two intersecting lines 

Construct an are tangent to both ar are and a straight line 


Construct an opee curve 


LIL. HAND PROCESSES 


A. Operations using markout tools 


i. 
26 


9. 
10. 
li. 


Scribe a line with a scratch awl and a straight edge 
Mark a location with a prick punch and a *2sner’s hammer 
Mark centers with a cen*2r punch and a tinner's hammer 
Mark centers with an automatic center punch 

Scribe arcs with dividers 

Scribe arcs with trammel points 

Scribe parallel “ines with a tinner's file 

Scribe parallel lines with a marking gage 

Scribe parallel lines with a combination square 

Scribe irregular arcs with french curves 


Sharpen a scratch awl, center punch, or prick punch 


B. Cutout 


1. 


12. 


Cut wire with pliers or side cutters 

Cut along a straight line on sheet metal with straight snips 
Cut along a straight line ‘vith combination snips 

Cut alone a straight line with c.mnound-lever shears 
Cut an outside curve with aviation snips 

Cut light sheet metal in a vise with flat chisel 
Cot a starting slit with a chisel 

Cut flat stock with a chisel 

Cut sheet metal with an electric nibbler 

Punch holes with a solid punch and a hammer 

Punch holes with a hollow punch and a hammer 

Punch holes with a hand punch 
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13. Drill holes in flat stock with a hand drill 
14. Cut flat stock with a hacksaw 

15. Cut round stock with a hacksaw 

16. Cut angle iron with a hacksaw 

17. Cut rivets with a chisel 

18. Drive out rivets with a punch 


C. Forming 


1. Set down an edge or flatten seams with a tinner's hammer 

2. Form material with a wood, rubber composition, or rawhide mailet 

3. Form a square piece on the breakdown or needlecase stake with a mallet 
4. Form a round piece on the conductor stake with a mallet 

5. Form a round piece on the needlecase stake with a mallet 


6. Form a conical piece on the blowhern with a mallet 


7. Form a conical piece on the candlemold stake with a mailet 


; i 8. Brake a piece of sheet metal at 90° angle, with a piece of angie 
;: = iron, C clamp and mallet 


9. Brake pieces to form boxes with hand tongs or handy seamer 
; 10. Brake heavy metals in a vise with ball peen hammer 
3 : L 11. Form a single hem with hand tongs or handy seamer 
: 12. Form a double hem with hand tongs or handy seamer 


13. Prepare an edge for grooved seams with hand tongs or handy seamer 
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14, Form a radius bend with a stake 

ve a 15,.Finish an outside grooved seam, using a hollow or solid mandrel stake 
a aa 16. Form a plain dovetailed seam, using straight-cutting aviation snips 
‘= 17. Flange an edge on a stake with a tinner's hammer 

18. Shrink an edge on a stake with a tinner's hammer 

19. Flange an edge with a hand dolly and a tinner's hammer 

20. Fit a tee, using hand snips 

21. Wire straight edges before a piece is formed 

22. Wire an inside or outside radius on a flat piece 

23. Wire a square or rectanoular niece after it is formed 

24. Wire a tapered piece after it is formed 


25. Double seam corners on a square or rectangular piec. with handy seamer 
and stakes 
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B. Fastening 


3. ASSemble or disassemble with a flat-blade screvdriver 
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2. Assemble or disassemble with a fiat-blade Phillips screwdriver 


3. Use a Phillips screwdriver ‘ 

4. Drive, set, and flange rivets with a rivecing hammer and a rivet set 

4 5. Rivet a seam, using rivet set gud riveting hammer i 
ia . 6. Hold a patterr in place by appiying C clemps 
= | 7. Hold a pattern in place Sy applvine rarallel clamps 
8. Solider a lap seam with soldering copper é 

9. Forge a soldering copper 

10. Solider a groove seam with a soldering copper 

li. Solder a seam with soft solder and an oxyacetylene torch ‘ 

12. Solder a seam with soft solder and a propane torch d 


E. Finishing 


1. Finish file a rough edge 
2. Finish an inside grooved seam 


3. Finish corners and edges with a file 


IV. MACSINE PROCESSES ; 


A. Bar Folders 


wa 


1. Fold a single hem 
2. Fold a double hem 


Form the folds for a grooved seam 


I 
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4. Form the fold for an edge to be wired 


Form a 45°, 90°, or a special angle 
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6. Form a double rignt angle brake 


: i 
= [| B. Hand brake : 
1. Sharp brake thin sheet metal : 

| 2. Form a mold : 

3. Form the pocket for a Pittsburgh lock : 

= (| 4. Form a lock seam 4 
C. Slip rolls : 

|: 1. Roll cylindrical shapes 2 
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“eS 
: Z. Forwu tin riates 
iss 3. Roil tapered shanes 
‘ 4. Reli a cylindrical piece with wired edges 
iz B. Squaring shears 
1. Cut marked sheet metal 
2. Cut a sheet egsinst the front gage 
- 3. Cut a sheet against the back cag 
j %. Combination rotary machine for turning, burring, wiring, elbow edging, 
ee 6 Flanging, and flattening oneraticns 
Hig | ; i. Beading 
Hy, iy ; ae : 
Be; a. Form a single bead 
i | = b. Form an ogee bead 
gh |; 
a co Form a triple bead 
CREE ¢ 
a. . r 
— 2. Crimping 
a. Crimp round pipe 
b. Crimp and bead cylindricai-shaped objects 
i" 3. Turning 
i on. 
ee a. Form an edge for wirine 
es ns bd. Score or crease an edge, using a gage 
& 3 : 
£ c. Turn edges for elbows 
ea 4. Burring 
e988 a. Burr a disc 
ns b. Burr an edge on 2 cylinder 
te 
7 5. Elbow: form an elbow 


Ring and circle shears 
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1. Gut a circle 
5 2. Cut a ring 
: a 3. Cut a sheet of metal 
G. Drill vress 


aa 1. Drill flat plates 
z | 2. Drill round stock 
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2 oe 

aes H. Bench or floor grinders 
1 

: "4 1. Grind flat stock 

oe Z. Grind round stock 

3 

ty are 3. Grind points and edges on tools 
I. Dise sanders and buffers 
; 7 1. Grind welds 

t 

; 2. Buff aluminum 

ee 3. Buff stainless steel 


J. Box and pan brake 
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1. Form rectangular pans i 
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2. Form a radius bend 
K. Pittsburgh machine 


es 1. Form a Pittsburgh lock 


2. Form an Acme lock 


= L. Spot welder 
1. Spot-weld galvanized iron 
2. Spot-weld black iron 
| = 3. Spot-weld aluminum 
! Unishears 


1. Cut along a straight line on metal 


7 2. Cut inside and outside curves 
N. Band sav : 

| 1. Cut straight lines in flat sheet metal : 
2. Cut ares and circles in fiat sheet metal & 


3. Cut angle izon ie 


6. TtThroactLess shears 


eee ie Gui slong a straight line , 
j 

ar 2, Zut alone an are 

“, Gut along a zigzae Line 5 

7 . Settings dewn machive: set down flanged and buired seams 
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VY. WELDING, CUTTING, AND BRAZING 
A. Manual metal arc: 14- and l6-gage material 


1. Set up and adjust manual metal~arc equipment 
2. Strike and maintain an arc 
3. Run a stringer bead 
4. Weld a single-pass fillet joint 
5. Weld a single-pass butt join with a 1/16" gap 
B. Oxyacetylene welding: 14- and 16-gage metal (black iron) 


1. Set up oxyacetylene welding eauipment 
2. Light the torch and adjust it for a carburizing, a neutral, and an 
oxidizing flame 
3. Run a fusion bead 
4. Tack-weld two pieces of plate 
5. Weld a butt joint with a 1/16" gap 
6. Weld in outside corner joint 
7. Weld a lap joint 
8. Weld a tee joint 
9. Weld flange joints with a filler rod 
10. Weld flange joints without a filler rod 


Cc. Brazing 


1. Braze a lap joint on sheet steel 


2. Braze a tee joint 
D. Oxyacetylene cutting: light and heavy metals 


1. Attach a cutting torch; light and adjust a cutting flame 
2. Cut along straight lines 


3. Cut arcs and circles 
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SUGGESTED JO3S IN LAYOUT AND FABRICATION 


A. Elementary layout 


1. 
Z. 
3e 
4. 
De 


2 


Lay out patterns and construct simple rectangular boxes and pans 
Lay out patterns and construct rectangular flaring pans 

Lay out patterns and construct multipiece boxes and pans 

Lay out patterns and construct circular pipe 

Lay out patterns and construct circular pans and pails 

Lay out patterns and construct rectangular duct cleats and seams 


Lay out patterns and construct rectangular duct ells and angles with 
square throat and heel 


Lay out patterns and construct 90° Y and branch in rectangular duct 
Lay out patterns for rectangular duct change elbows 


Lay out patterns for rectangular duct change angles 


B. Parallel *“ne layout 


1. 
2. 


3. 
4. 
5. 


Lay ovt ¢cretchout patterns and construct parallel line profiles 


Lay ovt pattern: end coneiruct two-piece 90° elbows and angles of round 
pipe 

Lay ovt patterns and construct iwo-pie:: elbows of any profile 

Lay out patt2cas and construc: 90° T's o£ equal-diameter round pipe 


? Rod 


Lay out patterns for anile T's of s~squa. diameter pipe 


Lay out ratterts and cons* ..¢ muitipiece elbovs 

Lay oui patterns and corns .iv~. ~ om. pipe offsets 

Lay out patterns, ue... ©.) vo.nd -sbow petterns fox elbows v.ch angles 
of less than rinety depres 

Lay out patteras, ves wel-ap.ecs elbows te construc: iound clipe offsets 
Lay out patterns = a sonsiruct en oblong ¢0° angie 


- Lay out pa*verns and construcc square fe:2 mitevs 


Lay out pacterns and cons*:uct ores relutn miters 
Lavy out patterns <+d construct Sutt miters 
Lay cut patterns and construc. return wo tei1s ccher car cight angles 


Lay sut pattexcns and constvuct butt mite .s against oblique surfaces 1 
the clan 


Lat out patterrs and construct eaves~-trough miters 
-3y out patterns and construct cbiique face mi.cers 
Lay ouc patterns and comscxvet xsange hood 


nay Out patterus, ssing the three-ncin: ~echods. 90° transition elbovs 


— 
mw 


wth, 


S dent 
eens: j 
* 


o 


z- et 


wc gah "ag 


sitegee es 
_ 


ae 


y 
"e 


lira ssopetye, Ws 
fo eke 


i 


Ke \ 


a ab 
' 


ity 
Ai 
be! _! 


nla he 


oe 


i 


vat 


a 
" 
] 


Pane 


athe 


; " 


i . 
BT a Pk 
+ rg f 


' 


Ey 

a 
wf 
“Ris 

1a 


a 


20. Lay 
21. Lay 
22. Lay 
23. Lay 


C. Radial 


1. Lay 
2. Lay 
3. Lay 
4. Lay 
5. Lay 
6. Lay 
7. Lay 
8. Lay 
9, Lay 
10. Lay 


out patterns, using three-line method, of 90° transition elbows 


out patterns and construct 
Ort patterns and 


out vatterns and 


line development 


out 
out 
out 
out 
out 
out 
out 
out 


out 


patterns 
patterns 
patterns 
patterns 
patterns 
patterns 
patterns 
patterns 


patterns 


out patterns 


Lay out patterns 
obliquely 


Lay out patteras 


D. Triangulation 


evelop patterns 
Develop patterns 
Develop patterns 
Lay out patterns 
Lay out patterns 


Lay out patterns 


. Lay out patterns 


on two sides 
Lay out patterns 
Lay out patterns 


Lay ove patterns 
roofs 


Lay out petierns 


Lay cuc patterns 


and 
and 
and 
and 
and 
and 
and 
and 
and 
and 


and 


and 


and 
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and 


and 


and 
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and 


ana 


and 


construct 


construct 


construct 
construct 
construct 
construct 
construct 
construct 
construct 
construct 
construct 


construct 


construct 


construct 


construct 
construct 
construct 
construct 
construct 
construct 


construct 


construct 
construct 


construct 


construct 


construct 


90° transition elbows with vanes 
molded conductor heads 


Octagonal roof finals 


cones and frustrums 
funnels 

round ventilator heads 
square vyramids 


irrerular frustrums 


irregular frustrums of hexagonal pyramids 


conical outlet for 1/2 round gutter 
collars on double pitched roofs 
rectangular pyramids 

oblong raised covers 


frustrum of cone intersected by cylinder 


a cone intersecting a cone obliquely 


@ square-to-square transition piece 
a square~to-round 

a round reducer 

round-to-oblong transitions 

drop cheek elbows 

twisted rectangular pipes 


rectaneular-to-round fittings, vertical 


irrerular oblong-to-round fittings 
irreeular T joints 


square-to-round roof collars for pitched 


a round-to-rcectangular 90° furnace boot 


scalene cones 
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13. Lay out patterns aid construct 2 three-piece, square-to-round elbow 
[i 14. Lay out patterns and construct a chree-piece, round reducing elbow 
ie 15. Lay ovt patterns and construct a tapering Y branch 
% [ 16. Lz« out patterns and construct three~branch fittings 
2 17. Lay out patterns and construct 4a two-way elbow intersection 
meses 18. Le auc patterns and construct ship ventilator with a round base 
a [ ana mouth 
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IV. 


A. 
B. 


RELATED INSTRUCTION TOPICS 


I. ARITHMETIC 


Whole numbers 

Fractions 

Decimal fractions 

Measurements 

Percentage 

Graphs 

Symbois 

Equations 

Formulas - application as applied to sheet metal trade 
Problems - application as applied to sheet metal trade 


APPLIED GEOMETRY 


A. 
B. 
C. 
Dd. 
E. 


Construction 

Straight line figures (rectangles, triangles, polygons) 
Areas 

Circles 


Volumes 


BLUEPRINT READING 


I. 


Use of blueprints 
Interpretation of shape 
Identification of lines 
Basic views 

Scales and dimensions 
Elevation views 
Structural de:ails 
Building specifications 


Interpretsiion of symbols 


DRAWING 


A. 
Be 
C. 


Use of drawing 2auipment 
Constructive geometry 


Orthographic projection 


fm 
in 


E. Radial line development 
F. Triangulation 
G. Ductwork 


V. SAFETY 


A. 
B. 
Cc. 
D. 
E. 


Personal 

Hand tools and materials 
Welding 

Machine operation 


Administering first aid 


VI. FASTENING METHODS 


A. Soldering 

B. Oxyacetylene welding 

C. Manual metal arc welding 
D. Brazing 

E. Riveting 


VII. PROPERTIES OF METALS 


A. Classes: ferrous and nonferrous 


re B. Strengths and applications 
| if C. Forming and fastening methods 
| <n D. Protective coatings 
ies VIII. METALS AND MATERTALS 
os A. Galvanized iron 
a B. Tin 
|. C. Black iron 
| D. Copper 
seh _—_ E. Lead coated 
= ’ 
Se F. Aluminum 
se. ae G. Stainless steel 
aa H. Minor nonferrous metals 
16 
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18. 


19. 


Quantity 


15 


8 


12 


sets 


sets 


each 


each 


each 


EQUIPMENT LIST FOR SHEET METAL 


Designed for a group of 15 students 


Description 


Avis, scratch 

Dividers, wing 

Dividers, wing 

Dividers, wing 

Square, steel framing: body 
24" x 2", toneue 16" x 1-1/2"; 
1/16" graduations 


Squares, steel, with numbers on 
throat, 1/16" graduations 


Squares, combination 
Squares, combination 
Rule, zigzag, wood 
Rule, zigzag, metal 
Rules, circumference 


Trammel points; 1 point adjustable 
in each set: 1 bar per set 


Punches, center, hex 

Punches, automatic 

Punches, prick 

Drive pin punches, 4" long, 1/16", 
3/32", 1/8", 5/32", 3/16", 7/32", 
1/4", 5/16", to include box 


Cold chisels, cutting edge 1/4", 3/8", 
1/2", 5/8", 3/4"; hex body 


Capacity 
or Size 
6~1/2" long 
3" 

19" 


12" 


12" 
12" 
6" 
6° 
6° 


36" 


6" 
4" 


§" 


Chisels, round-nose, 1/4", and 1/2" cutting edge 


Chisels, cape 1/4", 1/2", 3/8" cutting edge 
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Ttem Capacity 


ae No. Quantity Description or Size 
-- 20. 1 Chisel, diamond point, 1/2" cutting edge 
21. 2 sets Hand groovers 00, 0, 1, 2, 3, 4, 5, 6, 
7, 8. 
Zs 6 Hammers, tinners:eriveting 12 oz. 
23. 4 Hanmers, tinnere riveticeac: . 8 oz. 
24. 1 Hammer, machinist's ball peen 8 oz. 
25. 1 Hanmer, machinist's ball peen 12 oz. 
26. 1 Hammer, machinist's ball peen 16 oz. 
27. 1 Hammer, machinist's ball peen 24 oz. 
: 28. 3 Hommers. machinists” riveting: 12 oz. 
: 29. 2 Hammers, raising 16 oz. 
. 30. 4 Mallets, rubber 16 oz. 
31. 4 Mallets, wooden tinner’s 3" x 6" 
_ 32. 4 Mallets, rawhide 2" x 3-1/2" 
. 33. 4 Mallets, plastic 8 02. 
. 34. 4 Snips, aviation left-cut 
33. 4 Snips, aviation right-cut 
36. 4 Snivs, aviation strajght-cut 
* 7 37. 1 Snips, aviation double~cut 
“4 es 38. 6 Snips, straight 6~1/2" 
‘ 7 39. 6 Pliers, combination 8" 
| ~ 40. 6 Pliers, straight-nose 
ad 7 41, 4 Pliers, side cutting 7" 
' 42. 2 Pliers, needlenase- medium lerath 6" 
we mes 43. 6 Pliers, vise grip 10" 
| = 44, 4 Coppers, soldering 1 1b. 
i 
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Item Capacity 
a. No. Quantity Description or Size 


$a 


q a 45. h Coppers, soldering 2 lbs. 
Y 46. 4 Coppers, soldering 3 lbs. 
2 47. 1 Torch kit, propane, B-tank with hose and hand torch 
a 48. 6 Hacksaw frames, pistol grip handle, i0" - 12" 
= adjustable 
7 49. 1 kit Hole saws, 7/8", 1-1/8", 1-1/2", 
md 1-3/4", 2", 2-1/2" 
- 50. 4 Files, mill, bastard 10" 
Py 51. 4 Files, mill, smooth 10" 
1 
¢ 52. 4 Files, flat, bastard 10" 
2 53. 4 Files, hand, smooth 10" 
4 | 54. 4 Files, square, bastard 8" 
- 55. 4 Files, three-co-ncr, bastard 8" 
. : 56, 4 Files, half~round, bastard 10" 
P| ; 57. 4 Files, half-round, smooth 10" 
. - 58. 4 Files, round, bastard 10" 
5 : 59. 4 Files, sound, smooth 10" 
: 60. 6 File card and brush 1-1/2" x 5" x 9-1/2" 
a : 61. 4 Files, knife, smooth 10" 
= 62. 4 Riles, square, bastard 10" 
: 63. 36 File handles 
| 64. 1 Gage, size from 0 to 36 US Standard 
65. 1 Wire gage, C to 36 American Standard 
66. 1 Thickness gage, .002 te .025, 22 leaves 
67. 1 Micrometer, cutside 0-1" 
68. 1 Rule, flexible steel 8' 
69. 1 Caliper, outside 6" 
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Ttem Capacity 


No. Quantity Description or Size 
70. 2 Calipers, inside 6" 
71. 1 Grinding wheel dressers, spur type 
72. 2 0i1 stones 6" x 2° x 1” 
73. 1 Bench oiler 3" spout 
74. 1 Grease gun, lever type 
75. 12 C clamps 6" opening 
7o. 12 C clamps 2" opening 
77. 12 C clamps 8" opening 
78. 12 Bench clamps (spring-loaded type for 

sheet metal work) 
79. 4 Screwdrivers, flat blade 4" shank 
80. 4 Screwdrivers, flat blade 6" shank 
81. 2 Screwdrivers, flat blade 8" shank 
82. 1 Screwdriver, flat blade 12" shank 
83. 2 Screwdrivers, Phillips head #1 6-3/4" 
84. 2 Screwdrivers, Phillips head #2 6-3/4" 
85. 1 Screwdriver, Phillips head #3 8” 
86. 1 Screwdriver, Phillips head #4 9" 
87. 2 Screwdrivers, offset, 1/4" stock 4" 
88. 2 Screwdrivers, offset, 5/16" stock 5: 
89. 2 each Wrenches, pipe, straight 8", 12°, 18" 
90. 1 Wrench, pipe, stillson 12" 
91. 1 Wrench, adjustable 6" 6" 
92. 1 Wrench, adjustable 8" 
93. 1 Wrench, adjustable 10" 
94. 1 Wrench, adjustable 12" 
95. 2 sets Wrenches, Allen: #4 to 1/2" inclusive in pouch 
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3 
Zz 
Item Capacity - 
No. Quantity Description or Size 4 
| F 
96. 1 Level, aluminum frame 24" long 3 
97. i Gage, drill point 3 
3 
98. 1 set (6) Bits, countersink, high-speed steel 2 
99. 1 set Drills, twist, high-speed steel; straight : 
shank, fractional sizing 1/32" ~ 15/64" 
graduated in 64ths with drill index a 
100. 12 each Drills, twist, high-speed steel: straight 
shank, fractional sizing 1/8, 5/32", 3/16", 
1/4" 
101. 2 Drills, twist, high-speed steel; straight 


shank, fractional sizing 1/16" ~ 1/2" 
with drill index 


102. 1 set Hollow punches, 1/4", 3/8", 1/2", 5/8", 
3/4", 7/8", 1", 1-1/4", 1-1/2", 1-3/4", 2". 


103. 1 Metal punch, 3/32”, 1/8", 5/32", 3/16”, 
7/32", 1/4", 9/32", including metal box 
and bench mounting base 


104. 1 Hand punch, capacity, 9/32" hole through 23" length 
105. 1 set Steel figures and letters 3/16" size 
106. 2 sets Handy seamers, 3~1/2"' dliade, range 
1/4" to 1" 8" overall 
107. 2 Handy seamers, 6-7/8" blade, range 
1/4" to 1" 10-1/4" overall 
108. 2 sets Bench stakes: 
Candlemoid Double seaming 
Beakhorn Conductor 
Biowhorn Bevei edge 
Needilecase Common square 
Creasing Teakettle 


Hollow mandrel 
Solid mandrel 


Double seaming with four heads 
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Iten = 
Capacity = 
No. Quantity Description or Size = 
Hatchet '— 
Bottom 2 
Coppersmith = 
109. 1 set Cast stakes : 
110. 1 Bench plate including stand 37-1/2" x 8" = 
111. 1 Bench plate including stand 30" x 38” iz 
112. 1 Bar folder, including stand 36" q 
' 113. 2 Rotary machines, combination A, 5, r 
C, D rolls 22-gage capacity, iz 
including standard 1s 
114. 2 Rotary machines, combination 7" 24-2. capacity f 
throat, with rolls A, B, C, D, E, ‘ 
F, 3/4" ogee rolls, elbow edging ie 
rolis, including stand = 
115. 1 Setting down machine with standard 1/2" seam, 18-2. 
capacity 
116. 1 Slip roll, 22-gage capacity, 2” roll 
including stand 36" length 
117. 1 Slip roll,.i6-eace canacity 
3" roll including stand 42" length 
118. 1 Shears, squaring: foot-onerated 6" 
119, 1 Bench brake, universal box and pan, 
36-1/4" bench model, 22-gage capacity 
120. 1 Cornice brake, 16-gage capacity 5' length 
121, 3 Gas bench furnaces, double burner 
122. 1 Beyel shear 
123. 1 Unishear, 16-gage capacity 
124. 3 Electric hand drills, heavy duty 1/4" 
125. 1 Table, octagon 56" diameter, 32" high 
126. 6 Work benches, laminated maple top, 
including stake plate 120" x 40" 
127. 8-15* Drawing tables 23° x 31" top 


* This quantity is dependent on the number of beginning students in the 


class. 
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ftem Capacity 


No. Quantity Description or Size 
128. 8~15%* Stools 24" high 
129, 1 Chalkboard, green; reversible 
board on stand 4’ x 6' 
130. 1 Compass, chalkboard 16" 
131. | Protractor, chalkboard 15~-1/2"' 
132. 1 T-square, chalkboard 6* long 
rH 133. 8-15% Scales, architect's (Plastic) 12" 
i 
= 134. 8-15% Triangles, 30°, 60° 10" base 
i 
i= 135. g-15* Triangles, 45°, 45° 10" base 
jz b 
py 136. 8-15% irregular curves 10" 
C4 137. 1 Draftsman pencil sharpener 
= 138. 8-15%* T squares, wood or metal or plastic 
F 
a 139. 2 Protector shields 2-6" 
a 
F 140. 6 Monogogeles, for grinding and buffing 
7 | 141. 1 Welding machine, arc (manual metal); 
: 3 a-c transformer type. 250-amp output, 
4 230-volt, 60-cycle input, with pigtail 
q and two cable plugs 
a Accessories for the above welder: 
m4 75 ft. Cable; 12-1/2 ft. lead, 12-1/2 ft. 
ground for each machine, #2/0-gage 
3 Electrode holders, with replaceable 
tip insulators 
3 Ground clamps 
142. 4 Welding nelmets, vulcanized fiber 


construction with fixed glass holder, 
complete with ratchet adjustment head- 
band, cover lens, and #10 welding lens 


143. 2 Hand shields, vulcanized fiber construction 


with aluminum handle and fixed glass holder, 
cover lens and #10 lens . 


144. 1 Welding screen, collapsible and portable 
6' x 6° book size 3' wing size 


* This quantity is dependent on the nurber of beginning students in the class. 
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Ttten Capacity 


No. Quantity Description or Size 

145. 2 pr. Welder's gloves, leather 

146. 2 Aprons and sleeves, leather 

147, 1 Complete oxyacetylene outfit, combination 
torch, dolly 

148, 1 Spot welder 230-volt, 30-amp, warer~cooled 

149, 1 Drill press, 15" utility model, floor model 


1/2" key chuck, 5-speed, pushbutton switch, 
1/2" hp, 1725 rom 


150. 24 (2 boxes) Tips, ‘spot welder: replacement: 3/4’ bottom, 
straight; 30° angle tip si 

151. “ Machinist's vise, swivel base, 4-1/2 
jaw width, 7" jaw opening, 4-1/8" throat 
depth 

152. 1 Bench drill vise, 2-3/8" jaw width, 2-5/8" 
jaw opening 

153. 1 Railroad iron 6" 

154. 1 Square stock, 2 x 2 6' 

155. 1 Pedestal grinder, with rough and fine 
grincine wheels 

156. 1 Pittsburgh lock machine, with Acme 
locks, 24-gage capa “ty 

157. 1 Band saw, 14" throat 

158. ui Ring and circle shears, rotary-type: 42" throat 

159, 1 Easy edge, hand model 
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SUPPLIES 


Sheet Metal 


26 gage Galvanized 3 x 8 sheets 
24 gage Galvanized 3 x 8 sheets 
22 gage Galvanized 3 v. 8 sheets 
20 gage Galvanized 3 x 8 sheets 
18 gage Galvanized 3 x 8 sheets 
16 gage Sheets of black iron 

16 oz. Copper sheets 

26 gage Stainless, type 304, #4 finish 


Aluminum #.032, half hard 
Solderer, 50/50 


Muratic acid, industrial 
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Acid swab 

Rivets, 1 - 5 los Galvanized 
Rivets, 1 - 5 lbs Copper 
Rivets, 1 - 5 lbs Aiuminum 


Screws, #8 x 1/2" 
Screws, #10 x 3/4" 


Bolts, 3/16" x 1/2" 
Bolts, 1/4" x 1/2" 
Bolts, 3/16" x 1/2" 
Bolts, 1/4" x 3/4" 


Angle iron, 1" x 1" x 1/8", 20-ft. lencths 

Angle iron, 1-1/2" x 1-1/2" x 1/8", 20-ft. lengths 
Band iron, 1/8" x 1", 20-ft. lengths 

Band Lron, 3/16" x 1" 

Band iron, 1/4" x 2" 
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Sanding disc, 80 grit 7" diameter 
Welding rod, 3/32 electric 
- Welding rod, 1/8" gas, copper coated 
) ~ Brazing rod 
Drawing paper 
mgs Drawing pencils 
| Copper flux 
Stainless steel flux 
Cover plates for welding shields 
& 
im | 
i 
_— 
| 
ae | 
' aan 
‘B , 
L ' 
if 
| ae 
ad : j — 
< . 
| een 
m=. | we 
t 
| ae 
: i 27 


BIBLIOGRAPHY 


RECOMMENDED TEXTS : 


either 


Daugherty, James. Sheet Metal Pattern Drafting, revised by Robert E. Powell. 
Peoria, fllinois: Charles A. fennett Company, 1961. 


or 


Kaberlein, Joseph L- Air Conditioning Metal Layout. Milwaukee: Bruce Publish- 
ing Company, 1954. 


- Short Cuts for Round Layouts. Milwaukee: The Bruce Publish- 


ee ee Oe ere 


ing Company, 1966. 


: - Triangulation Short-Cut Layouts: Mathematical Formula Applied 
to Sheet-Metal Work. Milwaukee: The Bruce Publishing Company, 1966. 


SUGGESTED REFERENCES: 


Alabama Trade and industrial Education Coordinators Committee. Sheet Metal: A 
Study Guide and Progress Record for Students in a Cooperative Training 
Program. rev. File No. 324. University, Alabamz: Department of Trade 
and Industrial Education, University of Alabama, 1965. Also Answer Book, 
File No. 324A. 


Almon, Joseph J. Visualized Basic Sheet Metal Drafting. New York: Bruce 


ee te ee ee 


Publishing Company, 1963. 


Anderson, Algot E. 56 Graded Problems in Elementary Sheet Metal Work. Blooming- 


Sa i imei 


ton, fllinois: McKnight and McKnight Publishing Company, 1959. 


Audel. Sheet Metal Workers Handy Book. Indianapolis, Indiana: Howard W. Sams 
and Company, Iinc., 1966. 


- Sheet Metal Pattern Layouts. Indianapolis, Indiana: Howard 
W. Sams and Company, Inc., 1965. 


Betterley, Melvin L. Sheet Metal Drafting. New York: McGraw-Hill Book Company, 
fnc., 1961. 


Boyd, T. Gardner. Metalworkine. Homewood, fllinois: The Goodheart-Willcox 
Company, Inc., 1964. Also Instructor's Guide and Answer Key. 


Bruce, Leroy. Sheet Metal Shop Practices, 2nd ed. rev. Chicago, fllinois: 
American Technical Society, 1959. 


Bruce, Leroy, and Leo A. Meyer. Sk2et Metal Shon Practice, 3rd ed. Chicago, 
fllinois: American Technical Society, 1965. 


28 


a 


Sn A nO = ae Noes le ee are 


California State Instructional Materials Laboratory, Bureau of Industrial 
Education. Course in Sheet Metal: A Workbook for Apprentices in the 
Sheet Metal Trade, rev. ed., Parts 1, 2, 3, 4. Sacramento, California: 
California State Department of Education. 1959 (Part 1): 1960 (Part 2): 


1962 (Part 3); 1964,(Part 4). Also book of Objective Tests and Examina-~ 
tion book for each part. 


Delmar Publishers, Inc. Sheet Metal Series: Hand Processes, Job Sheet Series, 
Machine Processes, Measurement and Layout. Albany, New York: Delmar 


Publishers, Inc., 1946(?). Also Teacher's Manual in one volume for the 
Series. 


Eary, D. F., and E. A. Reed. Techniques of Pressworking Sheet Metal. Enple- 
wood Cliffs, New Jersey: Prentice-Hall, Inc., 1958. 


Edward Lauton. Industrial Arts Plastics. Peoria, Illinois: 


Charles A. Bennett 
Company, Inc., 1964. 


Giesecke, Frederick E., Alva Mitchell, and Henry Cecil Spencer. Technical 
Drawing, 4th ed. revised by Henry Cecil Spencer. New York: The lIac~ 
Millan Company, 1958. 6th printing 1963. 


Hain, G., and J. A. Neuman. Manual for Plastic Welding: Polvethylene. 
Cleveland, Ohio: Industrial Publishing Company, 1954. 


Johnson, Philip M. Sheet Metal: Related Information 1, 2, 3 (separate bind- 
ines). Albany, New Yerk: Delmar Publishers, Inc., 1964 (Vol. 1); 1965 


(Vol. 2); 1966 (Vol. 3). Also Instructor's Guides. Quiz and Test Material 
in envelones. 


Katz, Hyman H. Handbook of Lavout and Dimensioning for Production. New York: 
The MacMillan Company, 1957. 


Le Master, Clarence Allen. Sheet Metal "ork: How to Do Bluesrint Psading, 
Template Layout, Pattern for Bends, Rivetine, Soldering, Brazing, Welding, 
and Drop Hammer Work. Chicago, Illinois: American Tec’mical Society, 1944. 


Louisiana State Vocational-Technical Curriculwa Laboratory. Related Information 


for Sheet Metal Workers. Natchitoches, Louisiana: Louisiana State Voca~ 
tional~Technical Curriculum Laboratory, 1953. 


Meyer, Leo A. Sheet ifetal Layout. New York: McGraw-Hill Book Company, [Inc., 
1961. 


Missouri Curriculum Materials Laboratory. Sheet Metal: A Course of Study 
Designed for Cooperative Farc-time Students. Columbia, Missouri: Depart- 
ment of Industrial Education, University of Missouri, 1907. 


National Joint Apprenticeship and Training Committee fox cne Sheet Metal 
Industry. The Sheetmetal Craftsman. Washington: Sheet *'etal Apprentice 


and Training Towndation. inc., 1962{?). Printed by the Nerkic Press, 
Inc., Washingcon. D.C. 


29 


2 
‘a 
| 


: 


si 


2 tee 


staal 


reemer ter me ra 


i 


ii i 


von 


g 
fy 


ee | 


a ae 


gibt Sy 
all ¥ 1 i 
aati 


iy 
i wei, 
1 
rk 


Bue 
ante ve me a 


te te at 
ee 
" 
; 


VT 003 494 . 
A Basic Plan for the Organization and Management of Instruction in 


Vocational Automobile-Body Repair. 


Mississippi State Univ., State College. Curriculum Lab, 
Mississippi State Dept. of Vocat. Educ., State College 
Pub Date - Aug67 

MF AVAILABLE IN VT-ERIC SET 32p. 


*CURRICULUM GUIDES, *TRADE AND INDUSTRIAL EDUCATION, *AUTO 
BODY REPAIRMEN, *MOTOR VEHICLES, HIGH SCHOOLS, POST SECONDARY 
EDUCATION, EQUIPMENT, 


This curriculum guice was prepared to assist the trade instructor in 
planning and developing instructional materials for an automobile 
body repair course to train high school students for employment at 
the advanced beginner's level. The material was developed by trade 
instructors by systematically grouping the major segments of a trade 
analysis into instructional blocks and then into basic manipulative 
tasks. A committee identified related informational topics. 
Instructional blocks include (1) Welding, (2) Body Alignment and 
Repair, (3) Special Body Jobs, (4) Frames, and (5) Painting. Each 
block contains an outline of operations and jobs for group, 
subgroup, or individual performance. Related instruction outline 
topics are included for each instructional block and for applied 
science and mathematics, The course is designed for a 2-year program 
with 1,080 hours of training. Instructional procedures are 
recommended for the trade competent teacher. Students should have a 
vocational commitment to the trade and general mechanical 

aptitudes. Equipment and consumabie supplies are listed, and a 
bibliography contains recommended textbooks and suggested 
references. This document is available for $1.00 from Curriculum 
Laboratory, Box NU, State College, Mississippi 39762. (HC) 
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MEMORANDUM 


TQ The ERIC Ciearinghouse on Vocational and Technical Education 
The Ghio State University 


aie gs Ait 
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980 Kinnear Road 2 
Columbus, Ohio 43212 a 

ed 

FROM (Person) Robert D. Sartin .  _. _ (Agency) Curriculum Laborat ‘2 
(Address) P-0. Drawer NU, State College, Mississippi 39762 etn as a 

DATE: _ September 11, 1967 _ a 


WE 


RE. (Author, Title Publisher, Date) Mississippi CurriculumLabcratery————_— 
A BASIC PLAN FOR VOCATIONAL AUTOMOBTLE-BOLY REPAIR 


State College, Miss: Curriculum Laboratory of the State Department of Voca- 
_tional aud Technical Education, Mississippi State University, 1967 


Supplementary Information on Instructional Material 


1x9, 


Provide information below which is not included in the publication. Mark N/A in 
each blark for which information Is not available or not applicable. Mark P 
when information is included in the publication. See reverse side Jor further 
instructions. 


(1) Source of Available Copies: 


Agency Poo 
Address p ass 
* Limitation on Available Copies _ N/a Price/Unit_1,00 


Quantity prices) ‘ 
*10 copies or less available immediately; larger orders printed by special requestf 
(2) Means Used to Develop Material: 


Development Group  P 


Level of Group P 23 
Method of Design, Testing, and Trial This is a "a preliminary drafi wh draft which 44° is being fi 


reviewed by automobile-body repair instructors; at a later date it will be 

evaluated by an industrial committee; the published form will contain the re- 
(3) Utilization of Material: visions recommended by these two groups 

Appropriate School Setting Vocational (trade) training = = 


Type of Program _ Preparatory 0 
Occupational Focus ere ae 


a 


Geographic Adaptability ‘Normally ‘found in in the , secondary schools, but believed 
Uses of Material -——-12 be applicable at_post secondary level; faruse by 


Users of Material _____instructor in planning daily teaching activities _ 
(4) Requirements for Using Material. 


Teacher Competency __ Trade compeienc, with teaching skills 

Student Selection Cviteria Those who want, need, and are able to profit from 
the training; recommend screening by testing, by examinatior of school records, 
Time Allotment _P __,___and by personal interview 


Supplemental Media “Necessary_X_) 


Desirable (Check Which) 
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Describe This is_a guide for use_in planning instruction; it is in outline £ 


it requires suppiementary ref h 
&hus 2 (asane yy pp ry erences which are listed and carry biblio~ 
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Copyright August, 1967 by 
Curriculum Laboratory 
Department of Industrial Education 
Mississippi State University 


All rights reserved. No part of this publication 
may be reproduced in any form without permission 
in writing from the publishers. 


“PERMISSION 10 REPRODUCE THIS 
COPYRIGHTED MATERIAL HAS BEEN GRANTED 


BY_CURRICULUM LABORATORY- 


TO ERIC AND ORGANIZATIONS OPERATING 
UNDER AGREEMENTS WITH THE U.S. OFFICE OF 
EDUCATION. FURTHER REPRODUCTION OUTSIDE 
THE ERIC SYSTEM REQUIRES PERMISSION OF 
THE COPYRIGHT OWNER.” 
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CURRICULUM LABORATORY 
DEPARTMENT OF INDUSTRIAL EDUCATION 
MISSISSIPPI STATE UNIVERSITY 
State College, Mississippi 
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HOW TO USE THIS PUBLICATION 


As a tool for teaching, tnis publication is primarily designed for use in 
planning, preparing, presenting, and evaluating instruction. As a tool, it 
lists operations, jobs, and informational topics--with the iob as the focal 
point. Each job should be assigned to students, either as a group, a subgroup, 
or individually. The following procedure is recommended as an effective teach- 


ing sequence, 


Step I, -- Tell how the job ts Cone. 
Give a full explanation of the steps neccessary to perform the job. Emphasize 
the proper sequence; stress techniques requiring special care; point out the 


hazards to persons and the equipment 


Step II. -- Show how the job ts done. 
Demonstrate the proper procedure for performing the job. Re-emphasize the sequence, 
techniques, and hazards. Make sure each student can see what is being done and 


understands the steps. 


Step III. -- Have the student do the job. 
Assign each student the task of applying what he has just learned. Supervise his 
work; correct any vari-tion from proper procedure or any hazardous techniques. 


Re-explain when necessary. 


Step IV. -- Cheek the student for profictency. 
Assign a similar job to the student to be performed independently. Observe his 
work and examine the completed product or service. He is proficient when he can 


perform the job without supervision in a prescribed length of time. 


Students who have demonstrated proficiency in one job move to the next job. 
The teaching steps tell, show, do, check are used again. Students who are not 
proficient perform additional jobs of a similar nature and are retaught in weak 


areas. 


Additionally, this publication can be used (1) by the director and the instruc- 
tor in a local program in communicating with their craft committee, (2) by the 
local director in supervising instruction and program operation, and (3) by the 
state supervisory staff in communicating with local school administrators and 


in supervising the operation of local programs. 
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AUTOMOBILE BODY REPAIRMAN 


tat 


The automobile body repairman repairs or replaces damaged 2-i1tomobile body 


f a eee oy 
ar 
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=4 | parts. He hammers out or fills in dents and welds broken surfaces. He removes 
4 old paint from the vehicle, or from damaged and repaired parts of the vehicle, 
= | using abrasives (he may use liquid paint remover). He primes and paints the 


vehicle. 


He may remove upholstery, accessories and trim in preparation for actual 


eee nett ap 
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repair. Major damage is roughed out with hydraulic jacks and other equipment. 
i Dents are removed by placing a dolly block on one side and tapping with < hammer 


on the other. Dents may be filled with solder or other plastic material. The 
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repairman smoothes repaired suifaces by using grinders, files, and sandpaper. 


hai 
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Frames may be straightened with hydraulic jacks and pulling devices. 


He musc cover bumpers, windows, and trim with paper and masking tape to 


= protect them during painting. The repairman mixes paints to obtain the desired 
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results and spray-paints the autcmobile or repaired portions. 


A detailed description of this occupation may be found in the Dictionary 
: of Occupational Titles, third edition, under AUTOMOBILE-BODY REPAIRMAN (auto. 
nee ser.) 807.381, and PAINTER, AUTOMOBILE (auto. ser.) 845.781. 
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COURSE DESCRIPTION 


GENERAL OBJECTIVE 


To help the trainee develop knowledges and skilis which prepare him to enter 


the automobile repair trade on the advanced learner's level 


ASSUMPTIONS 
1. That those enro]ling in training have had no previous experience in 
automobile body repair 


2. That trainees have a background in basic mathematics and general science 


DESIRABLE PREREQUISITES 
1. That trainees have a vocational commitment to the automobile body repair 
trade 


2. That trainees have general mechanical aptitudes 


NATURE OF TRAINING 


1. The duration of training is normally three hours per day, five days per 
week, thirty-six weeks per year for two years; or six hours per day, 
five days per week, thirty-six weeks per year for one year--a total of 
1080 clock hours of training. 


2. Related instruction by lecture, demonstration, the use of audicvisuals, 
etc. immediately precedes application by the trainee in shop practice; 
instruction and its application are correlated as closely as possible 
at all times; and the major allotment of time is given to the develop- 
ment of manipulative skills. 


3. No instruction directly related to the trade is offered outside the 
shop. 
CONTENT OF RELATED INSTRUCTION 


Systematic and purposeful presentation of the following: 


1. A detailed explanation of fundamental information about metals, such as 


grain structure, corrosion resistance, weldability, effects of stresses, 
etc s 


. An explanation of the types of fasteners used in auto bodies 

A discussion of fiber glass bodies, their qualities and construction 
Instruction in inspection and planning of repair procedures 
Information on the types of electrical controls and switches 


Broad coverage of upholstery materials, cleaners, and stains 


on DBD WF WY LW 


Detailed information on primers, sealers, color coats and their proper- 
cies and uses 


Instruction in types of abrasives, their construction, and characteristics 
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Information on methods of checking trame alignment 


it 


Broad coverage of welding processes and techniques 


a 11. Instruction in mathematics, such as arithmetic and percentages 


fan 


12. Instruction in general science as 1t relates to the body repair trade 


TYPES AND LEVELS OF SKILLS TO BE DEVELOPED 


1. Immediately marketable skills enabling the trainee to handle extensive 
body repairs under minimum supervision 


2. Immediately marketabie skills in minor frame-straightening under mini- 
mum Supervision 


3. Basic skills in masking, priming, and painting; additional training 
after employment would be necessary to develop a production painter 


4. Basic skills in oxyacetylene welding, brazing, and cutting, as well as 
manual metal are welding 


INSTRUCTIONAL BLOCKS 


The following blocks are the major areas of instruction. Each has been 
assigned a number of hours for the purpose of indicating the relative amount of 
emphasis it 18 to receive in the total training period. Instructors are urged 
a to plan training carefully, to select, sequence, and assign learning experience, 
5 thus making maximum use of available time. It should not be inferred that hcur 
: allotments be rigidly adhered to or that students be rotated on a clockwork or 
J 4 calendar basis. On the contrary, the emphasis is on individual proficiency. 


It is likely that students of lesser ability will require longer periods in cer- 
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tain areas. These students may gain only the minimum proficiencies while more 
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able students will progress more rapidly and engage in many enriching experiences, 
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Consequently, the planning, sequencing, and alloting are not designed to stan- 
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dardize programs, but to assist local teachers in planning more carefully and in 


conducting their instruction more carefully. 


INSTRUCTIONAL BLOCKS Contact Hours 


I. Welding 150 
Il. Body alignment and repair 480 
III. Special body jobs 180 
IV. Frames 90 
V. Painting 180 


Total Hours 1080 


ANALYSIS OF OPERATIONS 


I. WELDING AND CUTTING EQUIPMENT 
A. Oxyacetylene welding 


1. Install a cylinder valve and regulator on a cylinder 
2. Assemble a welding torch 
3. Assemble a cutting torch 


4. Attach a welding torch or a cutting terch to a regulator, using dual~ 
type hose 


5. Light a weiding torch and adjust it for ~ carburizing, a neutral, 
and an oxid ng flame 


6. Light and a. uct a cutting torch 

7. Form a puddle, using an acetylene torch 

8. Add filler rod to a puddle 

9. Change the tip on a welding or a cutting torch 


10. Change the lens in welding goggles 


B. Manual metal arc 


1. Plug the pigtail into an outlet (CAUTION!) 

2. Attach a iug, ground clamp, or electrode holder to a lead cable 

3. Attach the welding lead and the ground lead to the welding machine 
4. Attach the ground lead to the work or to the worktable 

5. Put an electrode in the holder 

6. Put on and adjust a welding helmet 

7. Change a cover plate and/or lens in a helmet 

8. Strike an arc and hold it 

9. Adjust the current controls 


10. Spotweld with an arc-spot welding gun 
II. HAND TOOLS 


A. Hammering 


1. Repair damage with a rawhide or rubber mallet 
2. Raise low spots with a pick hammer 

3. Raise low spots with a pick tool 

4. Repair dents by direct hammering 

3. Repair dents by indirect hammering 

6. Repair dents by spring hammering 

7. Repair dents with a roughing dolly 


4 


ie 


ot 
hie aoe 


iy 


i 
i! 


Pat cones | 
ie SR 


“a ial Sc: tes diay Ra. 


~ 


vee ut 


=e 


8, Repair dents with a low-crown spoon and a hammer 
9. Repair dents with a high-crown spoon and a hammer 
10. Repair dents with a dinging hammer 

11. Cold-shrink with a dolly and hammer 


12. Hot-shrink with a dolly, a hammer and an acetylene torch 


13. Sink a weld with a dolly and a hammer 


B. Surface finishing 
1. Smooth a surface with a body file 
2. Smooth a sirface with sandpaper 
3. Featuaredge # section of paint with water-proof paper 
4, Tin 4 curface wit’ an acetylene torch end solder 
5. Work solder with heat and a solder paddle 
6. Apply plastic body filler to a surface 
7. Establish a contour by filing and sanding 


8. Remove dust and lint from body with a tack rag 
C. Fastening 


1. Loosen and tighten nuts with open-end and box-end wrenches 
2. Loosen and tighten nuts with sockets and attachments 

3. Loosen and tighten screws with a standard blade screwdriver 
4, Loosen and tighten screws with a Phillip's screwdriver 

5. Loosen and tighten screws with a clutch-head screwdriver 


6. Loosen and tighten nuts with an allen wrench 
D. Miscellaneous 


1. Hold materials with vise-grip pliers 

2. Cut metal with a cold chisel 

3. Mark a surface with a scratch awl 

4. Measure with a steel tape 

5. Remove a door handle with a special tool 
6. Thread a drilled hole with a tap 


7. Thread a rod with a die 
IIft. POWER TOOLS AND EQUIPMENT 


A. Remove material with a disk-type portable sander 
B. Remove material with a portable belt sander 
C. Remove material with an air orbital sander 


D. Polish a surface with a pertable polisher 
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3 : - E. Remove paint with a sandblaster 2 

| | F. Set up a jack with the various attachments a 

| G. Straighten members with a remote-controlled jack a 

=e | H. Straighten material in an arbor press 2 
| : I. Mount a door in a holding unit 4 
_7 J. Mount a hood in a holding unit : 
= | K. Mount a deck lid in a holding unit 3 
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L. Lift an automobile with a floor jack 

M. Lift an automobile with a twin-saddle hydraulic jack 
N. Support an automobile with jack stands 

0. Drill a hole with an electric drill 

P. Remove a nut with an air-drive wrench 


Q. Sharpen a chisel on a bench grinder 
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R. Sharpen a drill bit on a bench grinder 

S, Hold materials with a vise 

T. Clean a dusty surface with an air dusting gun 
U. Dry a surface with an infrared light panel 


V. Clean a surface with a steam cleaner 


IV. REFINISHING EQUIPMENT 


B. Adjust an air transformer to the proper pressure 


C. Spray paint with a spray gun 
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| A. Assemble and fill a spray gun 
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SUGGESTED JOBS IN AUTOMOBILE BODY REPAIR 


The following is a list of the different types of jobs the automobile body 
repairman will be required to complete. On inspection it will be found that tke 


term "repair or replace" has been used often. The two words signify two separate 
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and distinct jobs. They were used together here to avoid repetition. 
I. BODY ALIGNMENT AND REPAIRS 


A. Repair or replace a quartei panel 
B. Repair a front fender 

C. Repair a rear fender (truck) 

D. Repair a hood 

E. Replace a hood hinge and spring 
F. Replace and align a hood 

G. Repair a deck lid 


H. Replace a deck-lid hinge and spring 
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Replace and align a deck lid 
Replace or repair a top panel 
K. Repair or replace a cowl 
L. Repair or replace a floor panel 


' M. Repair or replace a rocker panel 
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4 + N. Repair or replace a lower deck-lid panel 
7 O. Repair or replace a center pillow 

P., Replace a door panel 

Q. Repair or replace a door 

R. Repair or replace a dash 

S. Repair or replace front inner panel 

T. Repair a fiber glass panel 

U. Adjust convertible-top mechanism 


V. Repair top rails on a convertible 
If. SPECIAL BODY JOBS 


A. Replace a door latch, key cylinder, and/or striker plate 

B. Replace a door glass and a manual glass regulator 

C. Replace electric glass-regulating mechanism, motor, and switch 
D. Replace quarter glass and/or glass regulator 


E. Replace vent glass and/or vent glass mechanism 
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F, Replace a windshield 


G. Replace a rear glass 


H. Replace windshield and rear glass rubber 


. 
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I. Replace a headliner 


J. Replace a windlace 
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K. Repiace door trim pads 


L. Replace garnish molds 
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M. Replace weather stripping 
N. Replace a sun visor 


0. Replace a rear-view mirror 
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P. Replace carpets 
Q. Replace seats 
R. Replace a power-seat motor 
S. Replace a power-seat switch 
| T. Repair bumpers and bumper arms 
U. Replace chrome trim and clips 
V. Replace a grill assembly 
W. Replace manual and power radio antennae 
X. Replace a aeadlamp and headlamp assembly 


Y. Repair or replace a gravel deflector 


III. PAINTING 


B. Prepare an aluminum surface for painting 
C. Prepare an old surface for painting 


Mask glasses and trim 
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Apply lacquer by spraying 
Apply enamel by spraying 
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Buff out and wax lacquer 
IV. FRAME 


! 

i 

A. Prepare a bare ferrous metal surface for painting 
| A. Replace body-to-frame grommets, pads, shims, etc. 

B. Check a frame for alignment with tape, trammels, and gages 
Align frame extensions 


D. Repair or replace front and rear frame extensions 
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oa E. Replace damaged front-suspension components and rough-set caster, 
camber, and toe-in 
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WELDING 

A. Join two pieces of sheet metal by oxyacetylene welding 

B. Joint two pieces of sheet metal by brazing 

C. Cut sheet metal with an oxyacetylene cutting torch 

D. Cut frame material with an oxyacetylene cutting torch 

E. Cut rivets and bolts with an oxyacetylene cutting torch 

F., Heat metal to a desired temperature with an oxyacetylene torch 
G. 


Join two pieces of frame material by manual metal arc welding 


Join two pieces of sheet metal with an arc-spot welder 


Litivaldie 
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RELATED INSTRUCTION TOPICS 


I. BODY ALIGNMENT AND REPAIR 
A. Methods of removing body deadener 


1. Using putty knife 
2. Using wire brush 
3. Using solvents 


4. Using heat 
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B. Characteristics of metal 


1. Elastic ability 

2. Grain structure 

3. Resistance to corrosion 
4, Weldability 

5. Plasticity 


C. Factors affecting metal structure 


1. Stress 
2. Strain 
3. Work hardening 
4, Shear 


6. Heat 
os D. Technique of drilling and tapping a hole 


i 
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bak 5. Bonding and fusion 
| 
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| 1. Laying out 

2. Center punching 

3. Drilling 

if oo- 4. Using types of taps 


5. Starting the tap 


1. Cutting materials 
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a. Flint quartz 


b. Emery (natural aluminum oxide) 


a % c. Garnet 

d. Crocus 
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e. Aluminum oxide 


£. Silzcon carbide 


2. Backings 


a, Paper 
b. Cloth 
c. Fiber 


d. Combinations 


3. Bonding agents 


a. Dry-type 
b. Wet- or dry-type 


4, Types 


a. Open-grain 
b. Closed-grain 


c. Grits 
Types of fasteners 
1. Threaded 


a. Sheet metal screws 
b. Machine screws 

c. Carriage head bolts 
d. Studs 


2. Other 


a. Spring 
b. Snap-on clip 


c. Rivets 
Fiber glass 
1. Qualities 


a. Strength or relative strength 
b. Resistance to impact 


e. Localization of damage 
2. Materials 


a- Resins 
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Fillers 
Catalysts 
Fiber glass cloth 


Precautions to follow when using 


H. Inspection and planning of repair procedures 


1. 


Basic damage conditions 


a. Displaced areas 
b. Simple bends 

c. Rolled buckles 
d. Upsets 

e. Sketches 


Variable factors in collision 


a. Impact angle 
b. Relative speed of impact object 
c. Size, rigidity, and weight of object 


d. Construction of impact area 


Ii. SPECIAL JOBS 


A. Adhesives 


1. Types 


2. Bonding characteristics 


3. Advantages and disadvantages of each type 


B. Electrical controls 


l. Types of manual switches 


ae 


b. 


Headlight 

Dimmer 
Directional signal 
Backup light 


Windshield wiper 


2. Reading specifications 


3. Reading schematics 


C. Cleaning upholstery 


1. Types of upholstery materials 
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a. Fabrics 
b. Genuine leather 


<, Coated fabrics (vinyl or nylon) 
d, Polyurethane foam 


2. Types of cleaners 


a. Volatile cleaners 
2 b. Synthetic detergents 
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c. Neutral soaps 
] 


d. Ammonia 


3. Specific stains 


a. Battery acids 

b. Blood 

c. Candy 

d. Chewing gum 

e. Fruit, liquor, wine 
£. Grease and oil 

g- Ice cream 

h. Nausea 

i. Shoe polish and dressings 
j. Tar 

k. Urine 


1, Lipstick. 


III, PAINTING 


A. Base coats (bare metal to finish coats) 
1. Sealers 
a. Enamel finish 
b. Lacquer finish 


c. Universal 


d. Bleeder sealers 


2. Primers 
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a. Lacquer 
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3. Primer-surfacers, a base for 


, 2 


a. Lacquer 


b. Synthetic finishes 


B. Color coats 
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1. Synthetic enamel 


2. Acrylic enamel 


3; Nitrocellulose lacquer 


4, Acrylic lacquer 
C. Color-coat conditioners 
1. Thinner and reducers 


a. Use of thinner designed for specific color coat 


b. Correct amounts of thinners to use 


acs abides YRC. 


c. Thinners for use at extreme temperatures 
2. Retarders 
Surface cleaning and conditioning materials 


Wax, polish, and grease solvents 
Metal conditioners 

Etches 

Rust inhibitors 


Air-pressure requirements of painting 


1. For guns, approximately 9 cfm 

2. For synthetic enamels, 60 psi at the transformer 
3. For lacquers, 50 psi at the transformer 
4 


- For all applications, constant pressure 
IV. FRAME ALIGNMENT 
A. Measuring diagonals (X checking) 


1. Making direct measurements 
2. Transfering measurements to the floor with plumb bob 
B. Using tram gages 


C. Using self-centering gages 
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} D. Using frame-checking and correcting machine 
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V. WELDING PROCESSES AND TECHNIQUES 
a Fusion 
\ 1. Oxyacetylene 


a. Equipment 
b. Types of joints 
c, Procedure 


d. Hazards 
2. Manual metal arc 


a. Equipment 

b. Types of joints 
c. Procedure 

d. Hazards 


- 3. Arce-spot 


a. Equipment 
b. Procedure 


c. Hazards 
= B. Bonding 
1. Brazing 


a. Equipment 


c. Fluxes 
7 “?. Procedure 


a e. Hazards 
2. Soldering 


t 

} 

i 
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] b. Brazing alloys 
| a. Equipment 

| b. Solders 

| _ c. Fluxes 

j d. Procedures 


e. Hazards 
C. Cutting 


- 1. Equipment 


2. Procedure 
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Hazards 


VI. MATHEMATICS 


A. Whole numbers 


E. 


1. Addition 

2. Subtraction 

3. Multiplication 

4. Division 

5. Trade applications 

Fractions 

1. Addition 

2. Subtraction 

3. Multiplication 

4. Division 

5. Co:.version to fractions 

6. Trade applications 

Decimals 

1. Addition 

2. Subtraction 

3. Multiplications 

4. Division 

5. Conversions to fractions 

6. Trade applications 
Measurements 

1. Linear 

2. Angular 

3. Surface 

4. Volume 
5. Temperature 
6. Weight 
Percentage 
1. Changing a percent to a decimal 
2. Changing a decimal to a perceat 
3. Changing a fraction to a percent 
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VII. 


4. Computing percentages 


3. Applying principles of percentage to the trade 


APPLIED SCIENCE 


A. 
B. 


Center of gravity 


Forces 


1. Angular 
2. Parallel 


Motion 
Friction 


Simple machines 
1. Lever 

- Pulley 

. Wheel axle 


2 
3 
4. Inclined plane 
>. Wedge 

6 


e screw 
Power 


l. Source 


2. Transmission 


Specific gravity 
Hydraulic principles 
Heat 


l. Sources 

2. Measurement 
3. Transmission 
4 
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AUTOMOBILE BODY REPAIR 
BIBLIOGRAPHY 


Recommended Texts: 
either 


Toboldrt, Bill. Auto Body Repairing and Repainting. Homewood, Illinois: The 
Goodheart-Willcox Company, Inc., 1965. 


or 


Wohlfeil, Theodore A., Erik E, Frick, and A. B. Soxman. Automobile Body Recon- 
ditioning. New York, New York: McGraw-Hill Book Company, 1952. 
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Suggested References: 


Alabama Trade and Industrial Committee. Automobile Body and Fender Repair and 
Refinishing. rev. University, Alabama: Department of Trade and Industrial 
Education, University of Alabama, 1966. Also Job Tests, Job Test Answers, 
and Answer Sook. 


California Instructional Materials Laboratory. Automobile Body Repair. 
Sacramento, California: California State Department of Education, 1965. 
Workbook and Testbook. 


Florida Vocational Instructional Materials Laboratory. Automotive Body Repair 
and Refinishing - 903V. rev. Miami, Florida: Vocational Instructional 
Materials Laboratory, 1966. 


Missouri Curriculum materials laboratory. Auto Body Repair. Columbia, Missouri: 
Curriculum Materials Laboratory, University of Missouri, 1965. Also a Key to 
Answers. 


New Jersey Curriculum Laboratory, Vocational Division. Major Apprenticeable 
Trades in New Jersey, Vol. 1. New Brunswick, New Jersey: Curriculum 
Laboratory, Vocational Division, Department of Education, 1961. 


North Carolina Division of Vocational Instruction. Auto Body and Fender Repai: 
i and 2. Course 751.1 and 751.2. Raleigh, North Carolina: Division of Voca- 
tional Fducation, Department of Public Instruction, 1966. 


Ohio Instructional Materials Laboratory. Occupational Training Plans for Use in 
Cooperative Programs. Columbus, Ohio: Instructional Materials Laboratory, 
The Ohio State University, 1954. 
Sargent, Robert L. Automobile Sheet Metal Repair. Chilton's Automobile Mechanics’ 
Series. Philadelphia: Chilton Company, 1966. 


Toboldt, William K. Automobile Body Rebuilding and Refinishing. Scranton, 
Pennsylvania: International Textbook Company, 1965. 


Venk, Ernest, Edward D. Spicer, and Ewart J. Davies. Automotive Collision Work. 
3rd ed, Chicago, Illinois: American Technical Society, 1965. 
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EQUIPMENT LIST 
for the 
VOCATIONAL AUTOMOBILE-BODY REPAIR 
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Quantity Item re 
1 Air compressor; horizontal tank; two cylinder; 7~1/2 hp; 3-phase, : 
220-volt — S 
2 0il and water extractors, with regulators (one for open shop, one 5 
for paint room); 75 cfm capacity; two main line pressure outlets; 3 
two regulated pressure outlets 3s 
4 Air hose, 50 ft. lengths; 5/16" diameter; furnished with 1/4" St.P - 
connections 5 
z 
1 Spray gun, with qt cup; 1/4" St.P fluid hose connection; lacquer 3 
nozzle set-up 3 
ig Spray gun, with qt. cup; 1/4" St.P fluid hose connection; enamel . 
nozzle a 
1 Spray gun, with qt cup; 1/4" St.P fluid hose connection; lacquer | 
nozzle set-up (for primer) 2 
1 Wrench, air drive; hex sockets 1/2", 9/16", 5/8", 11/16", 3/4",13/16" : 
1 Metal-working tool kit, air driven; air slugger, cutter, chisel, : 
rivet buster, extension chisel, scraper, punch, panel crimper 
1 Orbital sander, air file; with built-in air regulator; fingertip 
air control 
3 Orbital sander, air driven; heavy-duty; 3-2/3"x 9" pad 
2 Automotive disc sanders; heavy-duty; 7" and 9" pads; 4250 rpm; 115V 
4 Backup pad assembly, for body grinder; 5/8" arbor; 7" diameter 
4 Backup pad assembly, for body grinder; 5/8" arbor; 9" diameter 
1 Electric drill; 1/4"; 115V 
1 Electric drill; 3/8"; 115V; with reversible drive 
1 Portaole pclisher; heavy-duty; 7" pad, 5/8" spindle 
1 Apron taping machine; 15" capacity - 
Zz Grinder, bench; 7" wheels, 36 and 60 grit stones; with light, shields, i 
pot, and stand 5 
1 Grinder, bench; 7" wheels, wire brush and grindstone; with light, 2 
shields, sot, and stand a 
i Gun, air dusting; 1/4" NPT (F) 2 
1 Sar chuck: for air tires : 


Spot welding gun: 110V, 30 amp; 8 ft heavy-duty power cord, with 
3-prong polarizing plug; 15 ft work lead with Quick-tite clamp 


Es 


ea 


ow 


: ‘sat 


Welder, a-c transformer type; 180 amp output; 230 volt, 60-cycle 
input; with pigtail and accessories 
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Helmets, welders flip-front; rachet headgear; #1 shade E 
Safety goggles, plastic 1-piece 3 
4 Combination outfits for oxyacetylene welding, cutting, brazing, 2 
heating, and soldering; with dolly = 
2 Jacks, floor roller; minimum 2-tvu. capacity ‘2 
= 
1 Jack, twin saddle; hydraulic; 1-1/2-ton capacity = 
8 Stands, adjustable; 5-ton capacity; adjust 15" to 25" ‘3 
1 Body~and-fender jack; push-and-pull action; 4-ton capacity; with 2 
stand and accessories — 
1 Body-and-fender jack; push action only; 4-ton capacity; with stand 2 
and accessories 
1 Body-and-fender jack; push action only; 10-ton capacity; with stand S 
and accessories 
1 Jack, portable frame; 20,000 lbs capacity; with hydraulic unit and 
accessories 
1 Panel puller, slide-hammer type; with attachments 
4 Work benches; metal top; 28-1/2 x 60" x 34" 
2 Vises, machinist; 5" jaw width, maximum opening 8"; with swivel base 
4 Creepers, hardwood; 18" x 36", with adjustable headrest 
Z Holding units, for removable panels; jacking platform; 52" door bar, 
bar bolt assemblies; pull bar 90"; clamps with adapters; holding 
stands 
1 Door bar unit, single; 52" door bar; center support; adjustable 
clamps, with adapters 
1 Steam cleaner, portable oil fired; 100 gal per hour capacity; elec- 
tric starter, 115V 
1 Arbor press; 5~ton capacity; with stand and adjustable handle 
1 Sandblast gun, portable; handles grit sizes 16 to 1000; air pressure 
60-150 psi; with abrasive container, abrasive hose, and face mask 
1 Pop-rivet tool, general-purpose; for up to 1/8" diameter steel rivets; 
with starting assortment of rivets 
10 Dollies, heel 
10 Dollies, general-purpose 
2 Dollies, low-crown peneral~purvsse bumping 
2 Dollies, high~crown 
Z Doilies, roughing; heavy-duty 
2 Dollies general-purpose rail type 
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Spoon, double-end lower back panel and quarter panel 
Spoon, double-end door and side apron 

Spoon, double-end heavy-duty driving 

Tool, double-end heavy-duty driving and fender beading 
Ezy~-edger 

Spoon, surfacing 


Spoon, low-crown surfacing 


Hammer, round head and extra long pick 

Hammer, roughing, heavy-duty with all-purpose dolly 
Hammer, bullet-type, short pick 

Hammers ,bumping; 4" overall 

Hammer, square-face taper-shank and molding 
Hammers, bumping; 6" overall 

Hammer, offset square face and cross-peen 

Hammer, serrated face 

Hammer, short bullet-type fender 

Hammer, trim; magnetic 


Mallet, bumping and shrinking 


Pick, short curved 
Pick,deep~throat straight 
Pick, long curved 


Pick, long tee handle chisel bit 


Punch, curved finishing 
Punch, hooked finishing 


Punch, piercing 


Solder paddles, curved face 
Solder paddles, flat face 


Cutter, sheet metal 


Angle cutter, handklip 


Pliers, drip molding 


Pliers, vise-grip; 10 inch; with wire cutter and easy release 


Pliers, sli--joint; 6-1/2" 
Pliers, side cutting; 7" 


Pliers, long chain nose; 6-3/4" 
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2 sets 

2 sets 

1 set 
2 sets 
2 sets 
1 set 
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File holders, flexible adjustable 
Files, flat; 8 teeth ‘er inch 
Files, half-round, 8 teeth per inch 


Tools, door handle pin removing 


Tools, door handie clip removing 


Screwdrivers, square shank, standard tip 


Blade length Tip width 
2-1/2" 1/8" 
1-1/2" 1/4" 
4" 1/4" 
7-1/2" 1/4" 
3" 1/4" 
4" 5/16" 
g" 2/16" 
5" 3/38" 
6'* 3/38" 

Screwdrivers, Phillips, plastic handle 

Tip No. Blade length 
0 2-1/2" 

1 3" 

2 4-1/4" 

3 6" 

4 8" 

2 9/16" 
Screwdrivers, clutch head 

Tip size Blade length 
5/32" 4" 

3/16" 4" 
1/4" 5" 
5/16" 5" 


Combined 1/4" and 3/8" drive sockets; 1/4" drive: 3/16", 7/32", 1/4", 
9/32", 5/16", 11/32", 3/8", 7/16", 1/2", and spinner handle; 3/8" 
drive: 9/16", 5/8", 11/16", 3/4", 13/16", 7/8", 15/16", 1"; reversi- 
ble ratchet, 3" and 6" extensions, 3/8" to 1/4" adapter, and 13/16" 
spark plug socket 


1/2" drive sockets; 7/16", 1/2", 9/16", 5/8", 11/16", 3/4", 13/16", 
7/8", 15/16", 1", 1-1/4"; ratchet; 5-1/2" and 11" extensions; 16" 
flex handle and 18" speeder 


Allen wrenches 5/64" - 1/4" 
Wrenches, open-end; 11 pieces, 1/4" - 1" by 16ths 
Wrenches, box; 6 pieces, 3/8" - 1" 


Wrenches, combination; box-end and open-end; 14 pieces 3/8" - 1-1/4" 
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Scratch awl, heavy-duty; 3-1/2 


Putty knife; wood handle; 2-1/8" biade 
Putty Knife; wood handle; 4" blade 

Putty knife; wood handie; 1-1/2" biade 
Putty knife; wood handle; 3-1/2" blade 


Drill bits; high-speed s.eel, 1/4" shank 1/16", 1/8", 3/16", 1/4" 
Drill bits; high-speed steel, 3/8" shank 5/16", 3/8", 7/16", 1/2" 


Tap and die set; one each of the following NF plug tap and NF die: 
1/4-20, 5/16~18, 3/8-16, 7/16-14, 1/2-13, 9/16-12, 5/8-11, 3/4-10; 
one each of the following NC plug tap and die: 1/4 x 28, 5/16 x 24, 
3/8+24, 7/16-20, 1/2-20, 9/16-18, 5/8-18, 3/4-16; one each 1/8" 

and 1/4" pipe tap and die; all dies 1-1/2" oD; with appropriate 

die stock and tap reamer wrench 


23 


iat Mae Foi SA aa a 


alin i A i 


Quantity 


12 sleeves 
12 sleeves 


6 sleeves 

6 sleeves 
12 sleeves 
12 sleeves 

2 sleeves 

6 sleeves 
12 sleeves 

6 boxes 

6 boxes 


3 boxes 


100 lbs 
8 qts 
2 doz 


10-25 gals 
4 pkes 


5 gals 


3 tubes 
3 tubes 
6 tubes 
Z tubes 
5 cans 
4 


tubes 


6 tubes 


3 boxes 


2 cases 
3 rolls 


1 drum 


SUPPLIES 


Item 
Silicon carbide paper; waterproof; 3-2/3 x 9"; 40 grit; 100 per 
sleeve 


Silicon carbide paper; waterproof; 3-2/3 x 9"; 80 grit; 100 per 
sleeve 


Silicon carbide paper; 2-3/4" x 17-1/2"; 40 grit; 100 per sleeve 
Silicon carbide paper; 2~3/4" x 17-1/2"; 80 grit; 100 per sleeve 
Silicon carbide paper; 9" x 11"; 500 grit; 100 per sleeve 
Silicon carbide paper; 9" x 11"; 400 grit; 100 per sleeve 
Silicon carbide paper; 4-1/2" x 11"; 400 grit; 100 per sleeve 
Silicon carbide paper; 9" x 11"; 320 grit; 1C€9 per sleeve 
Silicon carbide paper; 9" x 11"; 240 grit; 100 per sleeve 

Body sanding discs; 5/8" center hole, 9" OD; 16 grit; 50 per box 
Body sanding discs; 5/8" center hole, 9" OD; 24 grit; 50 per box 
Body sanding discs; 5/8" center hole, 9" OD; 36 grit; 50 per box 


Body solder; 20/80/; 1/2 1b bars 
Soldering flux (Rubyfluid); in 1 qt containers 


Acid swabs; stiff bristle; with tin handle 


Plastic filler; for repairing holes, dents, etc. 


Plastic body filler spreader; 12 per package 
Body deadener-undercoucing; 1 gal cans 


Super-weatherstrip adhesive (yellow); 5 oz. tubes 
Weatherstrip adhesive (black); 5 oz tubes 

Trim adhesive; 5 oz tubes 

Feathering disc adhesive; 5 oz tubes 

Windshield sealer; 1 pt cans with dispenser 


Drip-check sealer; for drip molding; 5 oz tubes 


Body calk; with gun 
Strip calk; 60 one-foot lengths per box 


Masking tape; 3/4" width; 48 rolls per case, 100 ft per roll 
Masking paper; 12" width, 100 ft per roll 


Acrylic lacquer thinner; low grade for gun cleaning and priming 
(55 gals) 


24 


ihe 


at lt ek es a 
a eT 


beth 


at 


HI ea 


Mt 


deta lila SAMA 


ee su ai wu UA a eo i iia airs dpa 


ad 
| 
. (aaa 
pith iae | . 
: c perererenry 


drum 


1 gal 


100 


bottles 


gals 
containers 
doz 


lbs 


drums 


Acrylic lacquer thinner; high grade for color coat (55 gals) 
Retarder, for acrylic lacquer 
Fish eye; 2 oz bottles 


Enamel reducer, variable temperature 
Tack rags, 6 per container 
Masks, filter face 


Steam cleaner compound 


Kerosene; for steam cleaner (55 gals each) 
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A Basic Plan for the Organization and Management of Instruction in 
Vocational Diesei-Engine Mechanics, 


Mississippi State Univ., State College. Curriculum Lab, 
Mississippi State Dept. of Vocat. Educ., State College 
Pub Date -  Aug67 

MF AVAILABLE IN VT-ERIC SET 51p. 


*CURRICULUM GUIDES, *TRADE AND INDUSTRIAL EDUCATION, *DIESEL 


MECHANICS, “DIESEL ENGINES, HIGH SCHOOLS, POST SECONDARY EDUCATION, 
EQUIPMENT, 


This curriculum guide was prepared to assist the trade instructor in 
planning and developing instructional materials for a course in 
diesel mechanics for training high school students for employment at 
advanced learner's level. The material was developed by trade 
inscructors by a systematic analysis of the operations of the trade 
The major instructional areas are Organized in blocks of operations 
and informational topics related to specific jobs to be performed by 
roups, subgroups, or individuals, The instructional blocks are (1) 
lock Assembly, (2) Head Assembly, (3) Electrical System, (4) Fuel 
System, (5) Cooling System, (6) Intake-Exhaust-B lower System, and 
(7) Miscellaneous, The course is desi ned for a 2-year program with 
1,080 hours of training, Instructiona procedures are recommended 
for the trade competent teacher. Students should have a background 
in mathematics and general science, Equipment and consumable 
supplies are listed, and a bibliography contains recommended 
textbooks and suggested references. The document is available for 


$1.00 from Curriculum Laboratory, Box NU, State College, Mississippi 
39762. (HC) 
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MEMORANDUM 


TOs The ERIC Clearinghouse on Vocational and Technical Education 
The Ohio State University 
980 Kinnvar Road 
Columbus, Ohio !3212 


FROM: (Person) Robert D. Sartin (Agency) Curriculum Laboratory zs 
(Address) P.O. Drawer NU, State College, Mississippi 39762 

DATE: September 11, 1967 

RE: \Aushor, Title, Publisher, Date) Mississ :ppi Curriculum Laboratory 


A BASIC PLAN FOR VOCATIONAL DIESEL-ENGINE MECHANICS 
State College, Miss: Curriculum Laboratory of the State Department cf Voca- 


tional and Technical Education, Mississippi State University, 1967 
Supplementary In. nation on Instructional Material 


Provide information below which is not included in the publication, Mark N/A in 
each blank for which information is not available or not applicable, Mark P 
when information is included in the publication, See reverse side for further 
instructions. 


(i) Source of Available Copies: ‘S 
Agency P x 
Address P 

* Limitation on Available Copies N/A Price/Unit 1.00 
(quantity prices) N/A 
*10 copies or less available immediately; larger orders printed by special request 
(2) Means Used to Develop Material: 
Development Group P 
Level of Group P 
Method of Design, Testing, and Trial This is a preliminary draft which is being re- 


viewed ty diesel-engine mechanics instructors; at_a later date it will be evaluated byl 


an industrial committee; the published form will contain the revisions recommended by 4 
these two groups = 


(3) Utilization of Material; 


Appropriate School setting Vocational (trade) training 


Type of Program Preparatory 
Occupational Focus P 


Geographic Adaptability Normally found _in the secondary schools ,but_ believed to be 


Uses of Material applicable at post secondary level; for use by instructor i 
Users of Material planning daily teaching activities 


(4) Requirements for Using Material: 


Teacher Competency Trade competent, with teaching sk*1ls 
Student Selection Criteria Those who want, need, and are able to profit from the 


training; recommend screening by testing, by examination of schc ~ records, and by 
Time Atiotment (ae persoval interview 


Supplemental Media -- 


Necessa X : 
De sirable — (check Which) 


Suey 


Describe This is a guide for use in planning instruction; it is in outline form; thus 


it requires supplementary references which are listed and carry bibliographical cita 
Source (agency tion 
address ore 
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Instructions 


The form on the reverse side is for the purpose eY providing informabion on. 
curriculum material submitted to the ERIC Clearinghous2 on Vocational end Technical 
Education. The form, as submitted, will appear on microfiche with the puolicetion 
and the ERIC Resume; thus, typing is necessary. instructions for providing infor- 


mation on the form are explained below. Please provide as mich information as 
possible, 


The person, agency and addvess should ve provided in the memorandum neading. 
A bibliographic citation for the material being submitted should also be given. 


(1) The name and address of the source vhere materials may be ordered should be 
included, regardless of authorship of the materiel, Limitatioas on the 
availability of copies shouid be listed, as well as the price per unit and 
quantity prices, If source does not wish to service orders for this material, 


please mark ERIC Only in the space designated for Agency. 
(2) Means used to deveLop material should include: 


Development Group «- the individual or grovp principally responsible for the 
material's development. . (e.2., individual suthorship; development committee 
of teachers, supervisors, teacher educators; Rk & D project) 

Level of Group -- level of the group which developed the material. (e.g; 
local, state, regional, national) In the case of individuals, list their 
titles, 

Method of Design, Testing, and Trial -- methods used in designing, testing, and 
trying the material prior to its final publication. (e.g., designed by 
Subject matter specialists and teacher educators from the results of iadus-. 
try survey, tested on a small group, refined, and pilot tested in ten schools) 


(3) Utilization information should include: 


Appropriate School Setting -- the type of school for which the material was 
designed. {e.g., community college, technical institute, area vocational 
high school) 

Type of Program =~ the nature of the educational program for which the material 
was designed. (e.g., high school class, rehabilitation, retraining) 

Occupational Focus «- the occupational focus to which the material is directed, 
whether & specific job or an oceupational cluster. 

Geographic Adaptability -~- the Limitations of the material related to geo- 
graphical regions. (e.g,, Southeastern United States, Western United 
States, Minnesota, etc,) 

Uses of Material ~~ the specific uses for which the material was designed. 
(e.g., course planning, lesson planning, student reading) 

Users of Materiel ~-= the person for whem the material was designed. (e.g., 
teacher, student) 


(4) Recuirement information shoul: include: 


Teacher Competency -- the subiect matter specialization, level of training 
and experience required of the teacher in order to use the material, 

Student Selection Criteria -- the age, sex, grade level, aptitude, pre- 
requisite training, and employment gouis of the students, 

Time Allotment -- the amount of time required for use of the material in 
total clock hours, 

Supplemental Media «~ the media, either necessary or desirable, whicn is 
evailable for use with the material. Please list the source, including 
name and @ldress, where the material may be obtained. 


(5) Please list other informatien on a separate sheet, This might include unigue 
aspects of the material not provides for in other categories on the form. 
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“*PERYSSION TO REPRODUCE THIS 
COPYRIGHTED MATERIAL HAS BEER GRANTED 
py__ CURRICULUM LABORATORY- 
PI STATS UN 
TO ERIC AND ORGANIZATIONS OPERATIC’S 
UHOER AGREEMENTS WITH THE U.S. OFFICE OF 
EDUCATION. FIPTHER REPRODUCTION OUTSIDE 
THE ERIC SYSTEM REQUIRES PERLISSIO!! OF 
THE COPYévuilT OWNER.” 


Copyright August, 1967 by 


Curriculum Laboratory 


Department of Industrial Education 
Mississippi State University 


All rights reserved. No part of this publication 
may be reproduced in any form without permission 
in writing from the publishers. 


Inquiries should be directed to: 


CURRICULUM LABORATORY 


DEPARTMENT OF INDUSTRIAL EDUCATION 
MISSISSIPPI STATE UNIVERSITY 
State College, Mississippi 
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Initial deve’ pment of Instructional materials for diesel-engine mechanics 
began on the campus of Mississippi State University on May 11 and 12, 1967. 
Mr. Eldon Dayis of Hinds County Junior College and Mr. William Russeil of Parch- 
man Vocational Schoc: worked with Laboratory personnel in preparing the contents 
of this publication beginning with an analysis of operations and carrying through 
to a listing of equipment, tools, and supplies. Mr. Davis and Mr. Russell are to 


“be commended for their efforts and contributions. 


Following the work of the Committee, the staff of the Laboratory compiled, 
edited, duplicated, and distributed the material. This publication, which is the 
first step, will be the base for further development. A definite part of the 
developmental process is an evaluation and authentication by a representative 


industrial committee. 


The staff of the Crrriculum Laboratory also wishes to acknowledge the con- 
tinued support of Mississippi schools and their administrators who make their 


persennei available. 
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HOW TO USE THIS PUBLICATION 


As a tool for teaching, this publication is primarily designed for use 
in planning, preparing, presenting, and evaluating instruction. As a tool, 
it lists operations, jobs, and informational topics--with the job as the focal 
point. Each job should be assigned to students, either as a group, a subgroup, 
or individually. The following procedure is recommended as an effective teach- 


ing sequence. 


Step I. ~- Tell how the job ts done. 
Give a full explanation of the steps necessary to perform the job. Emphasize 
the proper sequence; stress techniques requiring special cares; point out the 


hazards to persons and the equipment. 


Step II. += Show how the job ts done. 
Demonstrate the proper procedure for performing the job. Re-emphasize the 
sequence, techniques, and hazards. Make sure each student can see what is 


being done and understands the steps. 


Step III. -- Have the student do the job. 
Assign each student the task of applying what he has just learned. Supervise 
his work; correct any variation from proper procedure or any hazardous techniques. 


Re-explain when necessary. 


Step IV. -- Cheek the student for proficiency. 
Assign a similar job to the student to be performed independently. Observe his 
work and examine the completed product or service. He is proficient when he can 


perform the job without supervision in a prescribed length of time. 


Students who have demonstrated proficiency in one job move to the next job. 
The teaching steps tell, show, do, check are used again. Students who are not 
proficient perform additional jobs of a similar nature and are retaught in weak 


areas. 


Additionally, this publication can be used (1) by the director and the 
instructor in a local program in communicating with their craft committee, 
(2) by the local director in supervising instruction and program operation, and 
(3) by the state supervisory staff in communicating with local school administrators 


and in supervising the operation of local programs. 
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DESCRIPTION OF DIESEL-ENGINE MECHANIC 


The diesel engine mechanic repairs and maintains diesel engines used to 


el ~~ power machines such as buses, ships, trucks, trains, electric generators, and & 
a poe construction machinery. The mechanic diagnoses trouble, disassembles engines, Bs 
a] _ examines the parts for defects and excessive wear, reconditions or replaces : 
Ls parts, and reassembles engines. & 
i ne He removes engines from their mountings and rebuilds individual components, = 
. such as the head assembly and the block assembly, and certain accessories, such = 
13 

re 


: as the starter, generator, and rootes-type superchargers, but not the exhaust-— 


na an 
Bint 


driven supercharger or the fuel pump. 
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He uses diagnostic equipment for the fuel system and the electrical system; 
he reconditions pistons, rods, cylinders, and valves, using shop equipment, such 
as the engine lathe, boring bar, drill press, and electric hand drill, as well 
as metalworking hand tools, such as taps, dies, reamers, and files; he makes 


precision measurements, using micrometers and dial indicators. 


Pg The mechanic reassembles engines and installs them in their mounting. He 


starts them and adjusts their controls for proper operation. 


, eg 
wie: Las ilaptnbboannatan SEEN lect 


The experienced mechanic may diagnose and/or start dead or malfunctioning 
equipment in the field; or with additional training he may specialize in fuel- 


system rebuilding and work in a "clean" room. 


Another definition of the diesel engine mechanic may be found in The 


Dictionary of Occupational Titles, under the title DIESEL MECHANIC (any ind.) 
625.281. 
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COURSE DESCRIPTION = 


GENERAL OBJECTIVE 


To assist the trainee in developing knowledges and skills which prepare 


him to enter the diesel~engine repair trade on the advanced learner's level. 


ASSUMPTIONS 


1. That those enrolling in training have had no previous experience in 
diesel~engine repair 
2. That trainees have a vocational commitment to the diesel-engine 


repair trade 


3. That trainees have a general mechanical aptitude 


DESIRABLE PREREQUISITES 


That trainees have a background in elementary mathematics and in 
general science 

NOTE: Those desiring to enroll who lack the above prerequisites 
should be counseled concerning their deficiencies and then assigned to 
remedial courses when these are available. It is not recommended that a 


person lacking the above prerequisites be denied training. 


NATURE OF THE TRAINING 


1. The duration of the training is normally three hours per day, five 
days per week, thirty-six weeks per year for two years; or, six hours per 
day, five days per week, thirty-six weeks per year for one year-~a total of 


1080 clock hours of training. 


2. Related instruction by lecture, demons.cation, the use of audio- 
visuals, and others immediately precedes application by the trainee in shop 
practice; instructior and its application are correlated as closely as 
possible at all times; and che major allotment of time is given to the 


development of manipulative skiils. 


3. No instruction directly related to the trade is offered outside the 
shop. 


er 


CONTENT OF RELATED INSTRUCTION 


Systematic and purposeful presentation of the following: 


1. 


3. 


A thorough coverage of the components of the engine, head, and all 


engine systems, which includes nomenclature, function, and typical 


service required 


A nontechnical presentation of fundamental electrical data, of 


characteristics of fuels and lubricants, and of principles of air 
and fluid flow 


Broad coverage of fundamentals of internal combustion engines, the 
two-stroke cycle, the four-stroke cycle, as well as the timing and 


synchronization of all engine components 


An introduction to the testing of fuel pumps and fuel nozzles, and 


the use of a dynomometer in testing or calibrating engines 


General coverage of diagnostic and troubleshooting of the engine 


and its systems 


OF SKILL 


Full use of all hand tools and small equipment 

General use of electrical and fuel test equipment 

Marketable skill in disassembiy and cleanup of engines and system 
components 

Marketable skill in service of certain engine component:, such as 
grinding valves and seats, turning starter and generator commutators, 


as well as replacing brushes, and installing piston rings and rod 
bearings 
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INSTRUCTIONAL BLOCKS 


The following blocks are the major areas of instruction. Each block 
has been assigned a number of hours for the purpose of indicating the relative 
amount of emphasis it is to receive in the total training period. Instructors 
are urged to plan training carefully, to select, sequence, and assign learning 
experience, thus making maximum use of available time. It should not be 
inferred that hour allotments be rigidly adhered to or that students be rotated 
on a clockwork or calendar basis. On the contrary, the emphasis is on indivi- 
dual proficiency. It is likely that students of lesser ability will require 
longer periods in certain areas. These students may gain only the minimum 
proficiencies while more able students will progress more rapidly and engage 
in many enriching experiences. Consequently, the planning, sequencing, and 
allotting are not designed to standardize programs, but to assist local 


teachers in planning more carefully and in conducting their instruction more 
carefully. 


INSTRUCTIONAL BLOCKS 


I. Block Assembly 270 
II. Head Assembly 135 
III. Electrical System 150 
IV. Fuel System 270 
¥. Cooling System 105 
VI. Intake-Exhaust-Blower System 105 
VII. Miscellaneous 45 
TOTAL 1080 
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OPERATIONS 


I. MEASURE 
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A. With scale-type tools 


1. Measure with a steel rule or tape 

2. Measure angles with a semicircular protractor 

3, Transfer measurements with dividers or calipers 
4. Measure threads with a screw-pitch gage 

5. Check twist-drill points with a driil-point gage 


6. Measure holes and recesses with a (scaler) depth gage 
B. With precision instruments 


> Measure with an outside micrometer 
- Measure with an inside micrometer 


- Measure with a dial indicator 


1 
2 
3 
4, Measure with a micrometer depth gage 
5. Transfer measurements with telescoping gages 
6. Measure with a feeler gage 

7 


- Check clearances with plastigage 


II. MARK OUT 


1, Scribe a line with a scratch awl or scribe, and a straight edge 

2. Mark a location with a prick punch and a hammer 

3. Mark a center with a center punch and a hammer 

4. Mark a center with an automati¢ center punch 

5. Scribe arcs and circles with dividers or a hermaphrodite caliper 

6. Scribe a parallel line with a steel square and a scratch awl or scribe 
7. Sharpen a scratch awl, center punch, or prick punch 


8. Mark with letter and number stamps 
IftI. cur our 
A. Sheet metal 


1. Cut along a straight line with straight-pattern snips or combination 
snips 

2. Cut along a curved line with aviation snips 

3. Cut pieces held in a vise, with a flat chisel 

4, Cut pieces lying flat, with a chisel 


An eet 
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Punch holes with a solid punch or a hollow punch and a hammer 
Cut rivets with a chisel 
Cut circles with a hole cutter held in a hand drill 


Cut a square hole with a hole cutter 


B. Heavy stock 


1. Cut flat and round stock with a chisel 

2. Cut flat, cound, and angular stock with a hacksaw 

3. Cross-file for rapid stock removal with a mill bastard file 
C. Other 

1. Drill holes with a hand drill and a twist drill 

Z. Countersink holes with a hand drill and a countersink bit 

3. Ream holes with a hand reamer 

4, Cut internal threads in - drilled hole, with 1 tap and a T handle 

5. Cut external threads with a die and a diestock 

6. Cut a groove with a cape chisel or a diamond-point chisel 

7. 


Move a hole which is improperly started, with a diamond-poi:.t chisel 


IV. FORM WITH HAND TOOLS 


A. Sheet metal 


4, 


Form sheet metal with a wood, rubber, composition, or rawhide mallet 


Brake a piece of sheet metal at 9. , using a piece of angle iron, C 
clamp, and mallet 


Form a radius in a piece held over a pipe with a clamp, using a 
mallet 


Form a 90° angular bend, using angle iron and a hydraulic press 


B. Heavy stock 


RD WN & & 
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Make angular bends in a piece held in a vise, by striking with a 
hammer 


Make angular bends in a piece held over an anvil, by striking with a 
hammer 


Twist a piece held in a vise, using a monkey wrench 


Form an eye in a piece of flat stock over a short pipe helc in a vise 


Form irregular curves, using a wooden jig 


Heat a piece for forming, using an acetylene torch 
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¥. FASTEN WITH HAND TOOLS 
A. Removable 


1. Tighten or loosen screws with standard-tip screwdriver 

2. Tighten or loosen screws with a Phillips screwdriver 

3. Tighten or loosen screws with clutch-head screwdriver 

4, Tighten or loosen nuts and bolts with open- and box-end wrenches 


3. Tighten and loosen nuts and bolts with a socket set, Allen wrench, 
etc. 


6. Tighten nuts and bults with a torque wrench 


7. Tighten and loosen nuts and bolts with an adjustable wrench (crescent), 
a pipe wrench, and plier (vise-grip) wrench 


&. Tighten or loosen nuts and bolts with striker wrenches and a hammer 
9. Hold a piece in place by applying a C clamp 
10. Remove and install snap rings with snap-ring pliers 


11. Remove and install springs with brake~-spring pliers 
B. Permanent 


1. Drive, set, and flange rivets with a riveting hammer and a rivet set 
2. Rivet with pop rivets 

3. Solder terminals and electrical connections with a soldering gun 

4. Apply soft solder with a propane torch 

5. Apply soft solder with an oxyacetylene torch 


VI. WELD 
A. With oxyacetylene equipment 


1. Install a cylinder vaive and a regulator on a cylinder 
2. Assemble a welding torch 
3. Assemble a cutting torch 


4, Attach a welding torch or a cutting torch to a regulator, using dual- 
type hose, and adjust the regulator 


5. Light a welding torch and adjust it for a carburizing, a neutral, and 
an exidizing flame 


6. Light and adjust a cutting torch 

7. Form a puddle, using an acetylene torch 

8. Add filler rod to a puddle 

9. Change the tip on a welding or a cutting torch 

10, Change the lens in welding goggles 
11. Shut off the cank, close the regulator, and bleed the line 
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B. With manual metal are equipment 


1. Plug the pigtail into an outlet (CAUTION’) 


2. Attach a lug and a ground clamp or an electrode holder to a lead 
cable 


. Attach the welding lesd and the ground lead to the welding machin? 


. Attach the ground lead to the work or to the worktable 
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» Put an electrode in the hoider 
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3 
4 
5 
6. Put on and adjust a welding helmet 
7 
8 
9 


. Change a cover plate and/or lens in 2 helmet cs 

. Strike an are and hoid it 7h 

. Adjust the current controls Ub 

VIET. FINISH igs 
1. Finish-file edges and corners fe 

2. Draw-file a piece of flat or round stock & 

3. Wire-brush a surface roe 

be 

4, Clean and/or polish a surface with steel wool or abrasive cloth YY 

5. Degrease a face with a solvent = 

" gr surface solve a 

. Apply enamel to a finished piece a 
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6 
7. Apply lacquer to a finished piece 
8 


: 3 = . Hand=buff a finished surface 
. = VIII. PERFORM MISCELLANEOUS OPERATIONS 


1. Bend tubing with a tubing bender 
2. Flare tubing with a flaring tool kit 
3. Remove studs with a stud puller 


. Extract broken screws, bolts, studs, etc., with 2 serew extractor 
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. Scrape with a putty knife 


4 
5 
6. Hone cylinders with a cylinder hone and an electric drill 
7. Compress valve springs with a valve-lifter tool 
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» Pull gears or wheels with a gear or wheel suller 


+ AUD 2 ett 


i. 


Ape IR UO ma re TATE ere I AN eee ee 


SUGGESTED JOBS FOR DIESEL~ENGINE MECAANICS 


BLUCK ASSEMBLY 


A. Visually inspect the bloce assembly 

8, Disassemble and ciean the bieck sssembiy for a visual inspection 

C. Check the pisrons, cylieder sleeves, crankstaft, and camshaft for wear 

DP. Check the pisten and pins, valve lifter- push rods, cam gear, and 
crank gear hy visual inspection and fee 

E. Replace the wrist pin and/or rod bushing and hone to fit 

¥. Check the connecting red for alignment 

G. Check the pisten and rod assembly for aligrmeat 

H. Remove and replace cylinder sleeves e 

Ze Install the crankshaft and torque tc specifications 

J. Install the piston and rod assembly 

K. lInustall the cam assembly: bushings, cam, gear 

LL. Inspect the oil pump for clearances and wear; instali it in the block 

M. install the oil pan and gaskets 

N. Diagnose block assembly malfuactions: worn or stuck rings and pistons, 
pearing failure, ete. 

HEAD ASSEMBLY 

A. Replace rocker-arm cover gaskets 

B. Remove the nead and clean it for inspection and repair 

€. Remove carbon from the combustion chamber 

D. Inspect a head to determine if it requires resurfacing 

#,. Grind the valve face and the valve stem and refate the rocker arm 

F, Replace and/or grind the vaive seat 

G. Replace the valve guides 

H. Install the rocker-arm assembiy 

I Clean and adjust the injectors 

J. Enstail the head and torque the head bolts 

K. Adjust the valves on az operating engine 

L. Replace a head gasket 


Diagnose head-assembly malfunctions: blown gasket, fouled injector, 
burned valve, improper adjustments, etc. 
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Tit. FUEL 


1. Visually inspect tanks and lines for corrosion and leaks 
2. Steam-clean and rinse tanks and lines; flush with diesel fuel 


3, Replace fuel lines (tank to pump) 
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4. Service the fuel filters: clean and flush the permanent type; 
replace the element in the throw-away type 
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*5. Replace jerk-type pump 
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*6. Rebuidd pump for common-rail system a 
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7. Replace/service high-pressure fuel lines 


8. Test injectors; rebuild when necessary a 
9. Check the fuel flow on each type of pump a 
10. Adjust the governor a 
11. Diagnose problems in a fuel system with a jerk~type pump | 
12. Diagnose problems in a common-rail fuel system FS 
* Requires a clean room: When time and facility are availabie, rebuild < 
jerk-type pump 3 


IV. INTAKE-EXHAUST~BLOWER 
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1. Service an oil-bath air cleaner 

2. Replace a throwaway-type element in the air cleaner 
3. Install or replace intake pipes and manifoid 

4, Rebuild/replace a rootes-type blower 

5. Replace an exhaust-driven turbocharger 

6. Run/replace the external oil line to the turbocharger 


7. Visually inspect and service the exhaust lines to the turbocharger; 
the lines from the turbccharger to the intake manifold 


8. Inspect the exhaust manifold and pipe fer leaks 

9. Replace the gaskets, pipes, and mufflers 
10. Diagnose intake-system ualfunctions (normally aspirated) 
li. Diagnose problems in the intake system (rootes-type blower) 


iZ. Diagnose problems 1a “ne intake system (turbocharger) 
YY. COOLING SYSTEM 


i. Umspect and test the radiator cap 


2, Remove the radiatoi for major repairs; re-install it 
=. heck the radiator for leaks: visual, pressure 
, Soider minor jeaks in the radiator 


5. Check and/or replace the cociant hoses 
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VI. ELECTRICAL SYSTEM 


VII. MISCELLANEOUS 


Check and/or replace the thermostat 

Replace the inner seal in the water pump 

Replace the water pump 

Flush and fi11 the cooling system; put in a corrosion inhibitor 
Check the drive belts for condition and tension 

Inspect the pulleys for alignment, warp, etc. 


Diagnose problems in the cooling system 


Vzsually inspect the starter, generator (or alternator), battery, 
regulator, and wiring 


Replace brushes on starters and generators; turn the commutator on 
a lathe 


Replace bushings and/or bearings on starters and generators 
Check the armature for shorts or opens 

Check the field for opens and ground 

Rebuild or replace the starter solenoid 

Check and/or replace starter drive (bendix) 


Make an electrical bench test (dynamically) of the generator or 
alternator 


Check and/cr replace generator-drive beit 
Inspect and/or replace the points in the voltage regulator 
Check the regulator setting and operation 


Replace the wiring harness 


Clean battery terminals and posts 


Load-test the battery 
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Check the electrolyte in a battery 


Diagnose problems in the electrical system 
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Steam-clean engines and parts 
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Clean parts with Oakite in a cleaning tank = 


Make minor repairs by welding with an oxyacetylene torch vot 
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Cut with an oxyacetylene torch 


Make minor repairs by welding with a manual metal arc torch = 
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RELATED INSTRUCTION 


I. INTRODUCTION TO THE DIESEL ENCINE a 
A. General description of the engine 
- 1. Block assembly oe 
2. Head assembly : 
; 3. slectrical system e 
4, Fuel system 
= 5. Cooling system 
5 6. Intake-~exhaust system 
; B. The four-stroke cycle 
1. Intake stroke 
2, Compression stroke 
3. Powe: stroke 
4. Exhaust stroke 
GC, Two-sicoke cycle = 
1. Compression stroke B 
Z. ower seroke # 
3. Exhauzc-_ateke actr: = 
D. Methods of ing isn 2 
‘= 
1. Nacure” = sre ace sg # 
2 Foresa aduccass z 
heed 
Bne ne Co 73. ste one Eh # 
i in line 
.- Vee : 
a 2. Hor: zontal = 
4 Opposed He 
ae W = 
6 Radial ie 
a Ii. THE PLOCK ASSEMBLY: <rs COMPONENTS, ITS FEATURES 
® Block assembly 
ee 1. The block 
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2. The crankshaft assembly 
The cam assembly 

4. The oil pump 

5. The oil pan 


6. The accessory drive case 
Block construction 
1. Metal composition 


a. Cast iron 


b. Steel 
2. Method of fabrication 


ae Cast 


b. Flame-cut and welded 
3. Cylinder design 


a. Integral walls 


b. Cylinder sleeves 
Crankshaft 
1. Composition 


a. Steel 


b. Nodular iron 
2. Fabrication 


a. Cast 

b. Forged 
¢. Bolted 
d. Machined 


e- Induction or flame hardened 
3 Features 


a- Bearing surfaces 
Counter weights 
Oil passages 


d. Nose and heel 
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A BD. Connecting sods 
i: 
eS i Composition: sceel 


Sas 2 wethod of fabrication 


a Forged 
2k b. Machined 
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3 Types 


x Scandard 
E c. Fork and blade 


2 Articulated 
E cLstone, cings, and pins 
2 comoos.. on 


a. -Lanitum agiloy 


3 Features 


&@ Head 
b. king grooves au? lands 


Rings 
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a. Shaft 
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Age iy 


: 
Ie 


ide 


4 


wi 


ig 


iL: 
tai 


> 
c- Accessory drive gear or teeth 
Ses d. Bearing surfaces and bearing or bushing 
e. Tamang gear mounting 
ae G. Cil pump 
i Composition and fabrication 
os 2. Features 
a Drive method 
: b- Housing 
c. Gears 


Relief valve 


e 0211 pickup 
KR Dry sump lubricating systems 


Pumps 


External lines 


iW he 


011 coclers 
4 O11 filters 


5. Reservoir 
1 Other block assembly features 


1. Accessory mounting pads 


2 accessory drive methods 


Access holes or plates 
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6. Oil passages 
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5 Coolant passages 


evnate 


Valve lifters and lifter bores 
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lii. HEAD ASSEMBLY: iTS COMPONENTS, ITS FEATURES 
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the head assembly 
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2 @lveS, S2fanzS, guides, retainer : 
Rocker +rm assemb' 
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=. 2- Passages 
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Cc Lubricancz 
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- B The head 


~ 1 Composition and fabrication 
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Se: ole 2. Features 
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Block~-head mating surface 


isle 


= - ai » Combustion chamber; precombustion chamber 
3 ‘ : 
ze | se c,. Valve seats 
= 4 
| i tas d. Passapes 
oe 3. Service 
2s, a Grinding mating surfaces 
a b. Grinding valve seats 
_ oe c Cleaning combustion chamber(s) 
— d. Cleaning coolant passages 
a 2% e. Cleaning 011 passages 
a f- Replacing vaive guides 
-- C. Valves, springs, retainers, seais 
od a 1. Types 
; 2 
te a Foppet-type in head 
= 7 b. Valve ports in cylinder 
2 4 { 
a | 2. Features of poppet-type 
— - { 
og fF. => 
‘ae i a Head 
aoa - t - 
== ; b. Face or mating surface 
= | ~ c- Tip 
== a d- Retainer groove 
saa 3. Composition and fabrication of poppet-type 
Ree a. Solid head and stem 
pele b. Sodium-filled head and stem 
ie 
4 Feature of cylinder ports 
5 a. Location 
° b Sealing action of the piston 
¢ 
. 16 fos 
a ae 
: ~38= 
7 nave 
me 


tks 
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a 
= 5. Valve springs and dampeners 
vl 
| as a. Composition 
. Pad b. Number per valve 
a c. Open and closed tension 
2 H L 
aa 6. Others 
a. Retainers 
- b. Stem seals 
, 7. Service 
a. Grinding angles for valves 
oe b. Checking spring tension 
t 
| c. Checking assembled height 
i d. Checking valve stems and guides for wear 
| DP. Rocker arm assembly 
{ 
| 1. Components 
rE a. Rocker arm 
1 b. Shaft 
| c. Stand 
- d. Push rod 
ES 
| 2. Service 
es a. Adjusting clearances between valve and rocker arm 
b. Checking rocker arm and shaft for wear 
vf ec. Grinding vaive articulating surface on rocker arm 
a d. Replacing bent push rods 
lest IV. THE ELECTRICAL SYSTEM 
5 —_— 
| A. Fundamental electrical data 
Faia. 
7 | 1. The electron theory and the structure of the atom 
: } 
ae a. Electron 
a _ b. Proton 
ee 
ae c. Neutron 
‘Bee. { ; 
ae ae 2. Current flow in a conductor; the flow of electreus 
‘ee. 3. Characteristics of conductors and insulators 
: = ~ 
|. 17 
ae Zz iat 
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4. Principles of magnetism 


a. Types of magnets 
| b. Polarity of magnets 
c. Attraction and repulsion of poles 


d. Simple magnetic induction 


5. Basic electrical terms 


g a. Volt 

a b. Ampere 2 

4 c. Ohm z 
d. Watt : 
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6. The use of instruments in making simple measurements 


a. The voltmeter 
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b. The ammeter 
c. The ohmmeter 


d. The wattmeter 
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7. Electrical circuits 


% a. Series 
B b. Parallel 


c. Series~parallel 


8. Ohm's law 
9. Kirchhoff's law 


10. The electric storage cell: the conversion of chemical to 


electrical energy 


a. The primary cell 


b. The secondary cell 
B. The starting circuit 
=? 1. Components 


a. Battery 

b. Starting motor 

c. Starting solenoid 
d. Starting switch 
e. Ignition switch 


f. Wiring 
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2. Major parts of the battery 


3. Principles and operation of the bettery 


4. Tests for proper operation of a battery 


ae 
b. 


Cc. 


3. Maintenance and service for the battery 


ae 
b. 


Cc. 


Cell 

Case 

Cell connectors 
Terminal posts 
Vent cap 


Electrolyte 


Energy conversion 
Volts available 
Amperes available 


Typical types 


Electrolyte gravity 
Light load 
Full load 


Cleaning 


Discharge and slow charge 


Proper connections 


6. Major parts of the starter 


ae 
b. 


Cc. 


Case 

Field coils 
Armature 
Brushes 


Drive mechanism 


7. Operating principle 


8. Typical internal arrangements 


Four-pole, two-field 
Four-pole, four-field 


Six-pole, six-field 
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9. Starter-motor service 


a. Disassembling and cleaning 

b. Replacing brushes 

c. Checking armature with growler 
d. Turning commutator 


e. Making continuity check of field coils 
10. Starter-motor switches 


a. Manual-operated 


b. Vacuum-operated 


c. Solenoid-operated 


¢. Solenoid~and-relay-operated 


11. Solenoid test techniques 


i 
' 
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12. Solenoid repair methods 


13. Control switches and circuit 


a. Ignition switch 


b. Starter button 


— : 
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c. Wiring in circuit 


ar 
i i 


Hy 14. Battery-solenoid-starter circuit analysis F 


a. Ignition switch 


ee ae RCA Oe PT BT 
LY 


E 
AL b. Starter button : 
L § c. Wiring in circuit F 
oe C. The charging system 
= E 
ie 1. Introduction 
; fs 
ae a. Description: a mechanically driven electromagnetic 
: : device used to generate electricity : 
= b. Principles ‘5 
ai — 
ft t = 
4 = 
-_ 4 (1) Generation of a magnetic field ; 
Rd ae (2) Cutting of lines of force by conductozs : 
jl 2. D-C generators 4 
= e 2 : a 
ia a. Principles of operation ‘ 


224 (1) Rotating conductors 


(2) Fixed magnetic field 


ee Con 
: ni Ty 
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b. Construction features 


(1) Housing 
(2) Fieid coil 
(3) Pole shoes 
(4) Armature 
(5) End plates 
(6) Brushes 


ae: 
x. 
= 
oe 
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(7) Pulley 
i (8) Fan 

4 ec. Circuits 

“ag 
7 : [: (1) Externally grounded 
: (2) Internally grounded 
Fs [ d. Service techniques 
L : (1) Replacing bearings and brushes 
F.3 [) (2) Testing and/or replacing the armature 
ay 
2 2 (3) Turning the commutator 
be [. (4) “eplacing field coils 
BE (5) Checking external wires and connections 
- Te 
a [ (6) Adjusting the belt 
; 3. D-C regulators 
i |: a. Principle: varying resistance in the field circuit 
- ; b. Methods 
j | (1) Externally grounded field 
=. (2) Internally grounded field 
- Be 
a (3) Cutout relay 
io 1° ec. Circuits 
Le 
tvs: GR 
Pr: = (1) Cutout relay 
= 7: (2) Current regulation 
. ie (3) Voltage regulation 
= a d. Temperature compensation 
iam. e. D-C regulator checks 
a (1) Cutout relay 
2 — (2) D-C regulator 
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(3) Current-and-voltage regulator 


(a) Autolite 
(b) Delco-Remy 
(c) Ford 


4, A-C generator: alternator 
a. Principles of operation 


(1) Rotating magnetic field 


(2) Fixed conductors 
b. Construction features 
(1) Rotor 


(a) Field wiading 

(b) Pole pieces 

(c) Slip rings and brushes 
(d) Shaft 


(2) Stator 


(a) Winding 


(b) Laminations 
(3) Housing 


(a) Mounting lugs 
(b) Heat sink 

(c) Diodes 

(d) Capacitor 

(e) Through Bolts 


ec. Circuit within alternator 


(1) Within rotor 
(2) Within stator 


(a) Delta-cvnnected 


(b) Wye-connected 
d. Service techniques 
(1) External checks 


(a) Adjusting drive belt 
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(b) Checking output 
(2) Internal check 


(a) Turning slip rings and replacing brushes 
(Lb) Checking the field rotor 

(c) Checking the stator 

(d) Checking diodes 

(e) Checking bearings 


5. A-C regulators 


&. Principle: varying resistance in field circuit 


b. Types 
(1) Conventional 


(a) Single-unit 
(b) Two-unit 


(c) Three-unit 
(2) Transistorized 


(a) Partially 
(b) Fully 


6: Testing techniques for the charging circuit 
a. Polarity check 


(1) Positive-ground systems 


(2) Negative-ground systems 


b. Mechanical contact check of terminals and connections 


c. Electrical checks of the charging circuit, using meters 


(1) Excessive resistance 
(2) Grounds 
(3) Open Circuit 


V. THE FUEL SYSTEM 
A. System requirements 


1. A measured quantity 
2. The proper time 

3. The proper rate 
4, 


Proper distribution 
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B. System components 
. Tank 


. Lines 


Filter(s) 


1 

2 

3 

4, Pumps 
5. Injectors 

6. Fuel 

C. The fuel tank and its features 


1. Location and mounting 
2. Drain, filler, outlet 
3. Baffles 

4. Sending unit 


Coating 


BS D, The fuel lines 


a F 1 

ia. 1. Low pressure 

bof 2. High pressure: pump to injector 
ei: E. Fuel filters: types 


1. Porous bronze 
2 Metal disc 

3. Ceramic 
4 


5 . Other 
F. Air injection 
1. Operational principles 


2. Uses: Limited 


G. Common-rail system with cam-operated spray valve (injector) 


PENT ee De aaa icall pre gpg? | ae pag py 
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» High-pressure pump 


. Relief vaive 


—e 


uf 

2 

3. Header or common rail 

4. Individual, high-pressure lines 


3. Cam assembiy: cam, pushrods, control wedge, rocker arm 


ed ht oh tan a pay 
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6. Cam-operated spray valve 
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H Common-rail system with self-actuated spray valve (injector) 


1. Controlled-pressure pump 
2. Accumulator or common rail 
3 Fuel lines 

4. Cam assembly: governor-operated eccentric, control lever, cam 
5 Fuel injector 
6 


, Spring loaded or pressure differential valve (injector) 
1, Pump-injection systems (jerk~pumps) 


1. Port-controlled pumps 
2- Vaive-controlled pumps 


3. WVariable-stroke pumps 


J- Distributor system: Combination pump and distributor 


K. Unit injectors (single unit) 


ie 1. Cam action on plunger 
2 


Gear action on plunger 


ta? 


Helical edges on plunger 


ie 4. Pressure differential nozzle 


L- Unit-injectors (pressure-time principle) 
if 1. Governor and bypass valve action 
[ Z Cam-operated nozzel action 
4 M- Content of crude oil 
E 
id i i. Hydrocarbons: asphaltum, paraffin 
f: } 
ae: a. Hydrogen 
fo b. Carbon 
4 c- Others 
4 2 Impurities 
q a  Sultur 
b- Oxygen 
€ Nitrogen 
d. Other 


N Types of crude o11 


i Eastern or Pennsylvania 
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2. Mid-Continent 


3. Western or California 


0. Refining process 
a 1. Distillation 
2. Conversion 
P. Properties of diesel fuel 
1. Ignition quality and octane number 
2. Volatility 
3. Viscosity 
4. Flash point 
5. Pour point 
6. Specific gravity 
7. Heating value 
8. Impurities content 
Q. Other fuels 
ed 1. Natural gas 
t i - 2. Manufactured gas 
! 2 3. By-product gas 
: 
* 
| 
i : 
: 2 
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DIESEL-ENGINE MECHANICS 
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27 


; 
~ 
t 

{ 

t 
' 
} 

i 

| 

t 

' 
P 
| 5 
? 
i 

1 

I 

i 

’ 

{ 
d 
| 
| 
| 
: 
( 


Cummins Engine Company. Cummins Diesels V6-140 and V8~-185 Series: Shop Manual, 


—— ee, eee eee 


985598. Columbus, indzana: Cummins Engine Company, 1965 


Cummins V6-z00 and V8-265 Shop Manuai. Columbus, Indiana: Cummins 


Engine Company, [n.d.J Also Operator’s Manual, Bulletin 983579, 1964. 


Cummins Diesels V8-350 and Vi8-430 Series: Operator's Manual, 
Bulletin 983550-A. Columbus, Indiana: Cummins Engine Company, iyv65. 


. Cummins Diesels V12 Series: Shop Manual, Bulletin 983628. Colun- 


bus, Indzana: Cummins Engine Company, 1966. Also Operator's Manual, Bulletin 
983596. 1965 


. Cummins Marine Diesel Manual, V12 Operator's Manual, Bulletin 
983623. Columbus, Indiana: Cummins Engine Company, inc:, 1966- Also Main- 
tenance Manual Bulletin 98355-A, 1966. 


- Cummins Training Charts, Bulletin 983520. Columbus, Indiana: 
Cummins Engine Company, {n.d. j 


Cummins Iruck and Bus Dieseis: Maintenance Manual: Columbus, 
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Fuller, Dudiey D. Theory and Practice of Lubrication for Engineers. New York: 
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International Harvester Company, Technical Publications Center, Construction 
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- Service Manual: International 6, 6A, 264, 281, 9, 9A, 350 and 370 
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« Service Manual: International Diesel Engines for 14, 18, and 20 


Series Tractors and 14, 18, and 691 Series Power Units ISS5-1038. Melrose 
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. Service Manual: International 16. 325, 554. 24, and 1091 Diesel 
Engines and Carbureted Engine. ISS-1036V Melrose Park, Illinois: Inter— 
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Melrose Park, Illinois: International Harvester Company, 1966. 3 
Service Manuat: International 5/73 Series V-8 Diesel Engine. Zs 
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Service Manual: International 81/7 Series Carbureted and Diesel 
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1966. 
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ee 
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. Testing and Servicing Fuel Injection Pumps and Nozzles. Moline, 
Illinois: Deere & Company, 1966(?). Stapled in folder. 
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each unit. 
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EQUIPMENT LIST 
for 
DIESEL-ENGINE MECHANICS 


ste the 


Quantity Item 
1 Air compressor: horizontal tank; two-cylinder, single-stage; 


5 hp, 220-volt, 60-cycle, 3-phase electric motor; to deliver 
a minimum of 10 cfm air at 100 psi; with automatic start-up 
and shut-off, and beltguard 


2 
: 
2 


100 ft Galvanized pipe; air delivery line for shop; 3/8" i.d.; with 
(min. ) necessary ells, nipples, and swages 
2 Oil and water extractors, with air regulators; 3/8" St.P. 


inlet, 1/4" St.P. outlets; 2 main line press outlets, 2 
regulated pressure outlets; with inlet pressure gage and 
regulated pressure gage 


a 4 Air hose: 50 foot lengths; two (2) quality cotton braids, 
no neopreme over and tube of 1/4" i.d., 5/8" o.d., and 1/4" NPT (F) 
| on each end 
3 6 Quick detachable connections: 1/4" NPT (F) 
: 
2 Air chucks: 3.3 cfm @ 80 psi; 1/4" NPT (F) 


Paint gun, spray; general purpose to spray equipment enamel; 
# enamel nozzel; 1/4 St.P. (F) air inlet; with quart cup, aluminum 
7 


4 1 Arbor press, hydraulic: heavy-duty; structural steel frame; 50 
: ton capacity; hand operated, hand wheel and screw for quick 
adjustment; automatic ram return, adjustable table 
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Bd 1 Grinder; heavy-duty; push buttom switch; sealed ball bearings; 
tool tray with two (2) lift-out water pots mounted on base; 

adjustable safety shields; 1 hp, 1800 rpm, 220-volt, 60-cycle, 
3-phase electric motor; with two (2) six-inch grinding wheels, 


ma 


teerrpemen st 

a ; y 
.4 
he 


ia 
Eg one (1) course, one (1) medium, enclosed in adjustable wheel 
a guards 

3 

i 2 Chain hoists, differential; one of two (2) ton capacity with 


nine (9) foot Lift, and one of three (3) ton capacity with a 
ten (10) foot lift; pre-lubricate, ball bearings at each 
rotating point; gears sealed in lubricant; welded link steel 
chain; with upper and lower forged steel hooks 
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set 


set 


ft 


pair 


Drill press, sensitive; 15"; column *iameter min. 43 fioor 
mounted; 1 hp, 220-volt, 60-cycle, 3-phase electric motor; 
with reducing sleeve for spindle 
Drill press chuck, universal; 1/4"-3/4" capacity 
V block sets, for general use; case-hardened steel; 
1-1/4" max. stock diameter; each set consists of two 
(2) V blocks and two (2) clamps 
Engine stands; for diesel engines, complete with adapters for 
selected engines; on heavy-duty, ball bearing, rubber-wheeled 


casters or rubber tires 


Vise, machinists; swivel base; 4" jaw width, 6" jaw opening, 
3-5/8" throat depth, all minimum 


Pipe jaws for the above vises 

Soft metal jaws for the above vises 
Steam cleaner; automatic mixing of steam, cleaning compound, and 
water in proper proportions; adjustable mixing valve; 35 gallon 
per hour capacity at 55 psi; complete with pressure gages for 
steam and fuel, relief valves 
Qyacetylene welding rig; combination-type for welding, cutting, 
brazing, heating, and soldering; complete rig includes the 
following items: 

Welding torch 

Gooseneck extension 

Welding tips: one each of sizes 62, 55, 42 

Gas mixer 

Cutting attachment, with 90° heat 

Cutting tip, size 53 

Acetylene regulator: two~gage-type with gages 

Oxygen regulator: two-gage-type with gages 


Welding and cutting hose: dua.-type with two hoses 


permanently bonded together,1/4" i.d., with appropriate 


female connections on both ends 
Welding goggles: #5 lens; monogoggle-type 
Spark lighter, with replaceable elements 


Torch wrench 
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1 Cylinder truck; on 10" rubber tires; with tool box 


1 Welding machine, (manual metal) arc; a-c transformer type, 300 
amp output; 230-volt, 60-cycle, 3-phase input; with pigtail 
and 2 cable lugs 


CK 


50 Cable: 25 ft. lead, 25 ft. ground; #2/0 gage cable 
1 Electrode holder, with replaceable tip insulators 
1 Ground clamp 
1 Injector test stand 
either 
1 Engine lathe: 13" swing, 42" between centers; geared-head, quick- 


change gear box; long-nose taper spindle; 2~speed, reversing-type, 
220-volt, 60-cycle, 3-phase electric motor; coolant pump included 


a or 


1 Armature lathe and undercutter; 7" swing, 12" between chucks, 
minimum size; hollow head and «ail stock 


‘ 1 Hot tank: for cleaning blocks, heads, etc; minimum size: 4° x 4', 
i x 2' deep; including natural gas heating unit 
Pl 
i 


| 1 Honing machine 

| 8 Adjustable stands: 5-ton capacity; min. height 15", max. height 

! Ve ! 25" 

| 7 

| 4 
: 4 Creepers, universal: hardwood frame with vinal covered head rest; 
e. 3 all-metal, offset casters with ball bearing pivots, 18" x 36" 
| 1 Drill motor, electric: industrial rating, heavy-duty; 1/4" chuck; 


double gear train; 2000 rpm, 115-volt, 60-cycle, single phase 


1 Drill motor, electric: industrial rating, heavy-duty; 3/8" chuck; 
double gear train; 1000 rpm, 115-volt, 60-cycle, single phase 


1 Drill motor, electric: industrial rating, heavy-duty; 1/2" chuck; 
double gear train; 450 rpm no load speed, 115-volt, 60-cycle, 
single phase 


1 Portable grinder: industrial rating, heavy-duty; sealed oall 
bearings on output shaft; 115-volt, 60-cycle, Tingle phase motor; 
with 4" medium grit stone on 5/8" arbor 


1 Portable sander: industrial rating, heavy-duty; sealed ball 


bearings on output shaft; 115-volt, 60-cycle, single phase motor; 
with 7" back-up pad on 5/8" arbor 
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either 


Impact wrench, air-driven: 5/8" drive, reversible; 1/4 NPT (F) 
air inlet; 400 ft-lb torque, 1800 impacts per minute; 1300 rpm 
free speed @ 90 psi 


or 


Impact wrench, electric: 5/8" drive, reversible; 175 ft-1b 
torque in 10 seconds; free speed 2000 rpm; 115-volt, 25-60 
cycle, 4.5 amp, single phase motor 


for either of the above wrenches 


impact wrench sockets; 5/8" drive, 6-point, alloy steel, heat 
treated; one each from 1/2" to 1-1/2" by 1/16 increments, plus 
19/32" 


Transmission jack: hydraulic; floor-type, on all metal casters; 
cradle height at low position 6-1/2:, at high position 29"; 
transmission saddle to tilt backwards and forwards through an 
angle of 70° or more; 1000 1b. capacity 


Service jacks: hydraulic; handle moves through an angle of 90°, 
locks in three positions, minimum lift of 19"; one jack of 4 ton 
capacity, one jack of 2 ton capacity 


Jack; all-purpose or truck~type; with 4" screw extension; 3 ton 
capacity; with handle 


Gear puller set; internal and external jaws; interchangeable 
2-jaw yoke and 3-jaw yoke; both slide-hammer action and pressure 
screw action; for small, medium, and large jobs of 1-1/4" to 12" 
diameter and up to 9" reach 


Lubricating gun; high pressure, 2ir operated; 50 1b capacity with 


min. of 36 oz. per minute output; 6 ft. hose with swivel and gun; 
on a base with caster 


Gear lubricant dispenser; manually-operated pump; 50 1b capacity, 
with meter graduated in pints; 5 ft. hose with handle and nozzel; 


on a base with swivel casters 


Lubricating gun; hand-operated, lever action, with two nozzels 
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NOTE: All electrical test equipment should be suitable for working on 6, 
12, and 24 volt systems, and should be of burnout proof construction when 
possible. It is acceptable to combine one or more pieces of electrics! 


test equipment into master panels; it may be necessary to duplicate certain 
items. 


Quantity Ttem 


1 Diode tester; for alternator and regulator diodes, including 


zener~types; minimum of two scales reading 0-100 ohms, and 
0-100,000 ohms 


1 Generator and regulator tester; combination voltmeter (0-30 
volt range) and ammeter (0-60 amp range) 


1 Alternator and regulator tester; combination voltmeter (0-30 
volt range) and ammeter (0-60 amp range) 


1 Armature growler; for locating opens, shorts, grounds, and 
high-resistance connections; heavy-duty, suitable for high- 
output generators; with test probes, meter, and light 


Hi Dwell meter; for 4, 6, 8, and 12 cylinder engines 
1 Tachometer, electric; minimum of two scales: Q-1000, 0-5000 
1 Combustion analyzer; to include tail pipe connection and 


electricai lead(s) to analyzer 


1 Compression gage; 0-300 range; either screw-in or press~in 
type 

1 Coil tester 

1 Capacitor checker 

ud Spark plug tester; 0-30 range 

1 Vacuum and pressure gage, combination; 0-7 lbs pressure, 0-30 


inch vacuum 


1 Valve lifter (valve spring compressor); C clamp type; for 7/8" - 
2-1/2" diameter springs 


1 Valve adjusting tool; for 1/2 square drive socket 


1 Valve seat grinder set; heavy-duty, 115-yolt, 5 amp, 60-cycle 
motor with 12,000 rpm free speed, and 55° offset head; to include 
valve guide pilot: ball bearing wheel carriers, and an assortment 
of rough and fine grinding wheels, which must be of both 30° and 
45° angles in 1-1/2 ~ 2-1/2" diameters 
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Va.ive refacing machine; hand adjustable collet for holding 

valves, which rotates from 0-909; 80 grit stone; coolant pump; 
butt grinder; diamond wheel dresser; to include rocker arm +3 
grinding attachment, collets for 9/32-9/16" and 1/2'-11/16", : 
80 grit wheel for stellite tipped valves, and work light 


Valve lapping tool 


Valve spring tester, torque-wrench type 


suai naa il 


Valve guide puller eo 


mse 


Valve adjusting wrenches; thin construction, open-end, 
3/8-3/4 range 
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Battery charger; for 6, 12, and 24 volt systems 
Pressure tester for radiator and radiator cap 
Radiator-leak test tank 


Radiator hydrometer; glass barrel, rubber bulb and tip, for 
testing antifreeze 


Radiator can; heavy-duty, galvanized; 3 gallon capacity 


Battery hydrometer; glass barrel, rubber bulb and tip, for 
testing electrolite specific gravity 


Twist drills; high-speed steel; fractional sizing, 29 drills, 
from 1/16 to 1/2 by 1/64 increments, in metal index 


Twist drills; high speed steel; letter sizing; 26 drills, from 
A-2, in metal index 


Reamers, adjustable; eleven reamers in sizes A through K, to 
hanlde jobs 15/32 - 1-1/2, plus L (1-1/2 - 1-13/16), M (1-13/16 - 
2-7/32), and N (2-7/32 - 3-3/4) 

Bushing drivers; complete set including screw shaft (1/2 - 20 
threads) ,washers (1/2 - 20 threads), nuts (1/2 - 20 threads), 

and bushing drivers 1/2 - 1-3/4 by 1/64 increments 


Torque wrench; dial-type with "click" indicator; 1/2" square 
drive; 0-300 lbs 


Piston ring compressors; 2-1/2" to 5", 3-1/2" to 7" 


Double flaring tool kit; to include tubing cutter, yoke, bar, 
and 6 adapters, 3/16, 1/4, 5/16, 3/8, 7/16, 5/8 


Extension lights; 25 ft of 16 gage wire, neoprene covered; 
swing-open guard; heavy-duty male plug 
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Extension coras; 25 ft of 14 gage wire; 3-wire; with heavy-duty, 
rubber male and female ends 


Battery jumper cables; 12 ft of #4 ga. copper wire, neoprene 
covered, with 4 heavy-duty, spring action ends 


Work benches; all steel construction: 12 gage, one piece top, 
metal shelf at moderate height, metal legs, all riveted and 
welded; 72" long by 30" high 

Grinding wheel dresser; diamond-tipped 

Grinding wheel dresser; star-wheel type 

Oil-can cutter spout 

Carrying strap for battery 

Flashiights, 2 dry cell 

Water hose; 5/8", heavy-duty with solid brass ends 

Belt extractors; multi-spline type; 1/4" hex head; one each of 
the following: 1/8, 5/32, 3/16, 7/32, 1/4, 9/32, 5/16, 11/32, 
3/8, 13/32 

Stud puller; 1/4 - 1/2 capacity; 1/2 - 3/4 capacity 
Micrometers, outside: 0-1" range 

Micrometers, outside: 1-2" range 

Micrometer, outside: 2-3" range 

Micrometer, outsi.e: 3-4" range 

Micrometer, outside: 4-5" range 

Micrometer, outside: 5-6" range 


Inside Micrometers: 2-8" range 


Tap and die set; one each of the following NF plug tap and NF 
die: 1/4-20, 5/16-18, 3/8-16, 7/16-14, 1/2-13, 9/16-12, 5/811, 


3/4-10; one each of the following NC plug tap and die: 1/4 x 28, 


5/16 x 24, 3/8-24, 7/16-20, 1/2-20, 9/°*-18, 5/8-18, 3/4-16; one 
each 1/8" and 1/4" pipe tap and d*2; a._ dies 1-1/2" OD; with 
appropriate die stock and tap reauer wrench 
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HAND TOOLS = 
Quantity Tt - 
uanti em z= 
‘= 
= 
3 Awls, scratch = 
2 Brushes, bristle; for parts washing = 
"Se 
6 Brushes, wire r | 
3 Calipers, inside, 8" a 
3 Calipers, outside, 8” - 
2 Calipers, hermaphrodite, 6" 
1 set Drifts, brass; 1/2" d. x 7", 3/4 x 7", 7/8 x 8, 1 x 8" 
1 set Starting or driving punches; 5/16 square x 3/32 point x 5-1/4" 


long; 3/8 x 1/8 x 5-3/4; 3/8 x 5/32 x 6; 7/16" x 3/16" x 6-1/4; 
1/2 x 1/4 x 6-3/4; 9/16 x 5/16 x 7-1/4 


2 sets Center punches; 1/8 point x 5"; 3/16 x 6" 

1 set Chisels; square body: 3/8"; 7/16'; 1/2"; 5/8"; 11/16" 

2 sets Cape chisels; square body; 5/16 sq. x 1/4 edge x 5-5/8 length; 
3/8 x 5/16" x 6 

Z Compass, pencil 

1 set Diesel injection service tools 

1 Dividers, wing; 2 each: 8", 10", 12" 

1 Electric soldering iron; 115 v 

2 Feeler gages; general use; 3-3/8 blade length in .001 increments, 


range .002 to .025, plus .0015 


2 Feeler gages; wire type: .010, .012, .015, .018, .020, .022,.024, 
025, .030 

4 File clearer 

4 Files, mill; bastard, 10" 

4 Files, mill; smooth, 10" 

4 Files, flat; double cut, bastard, 10" 

4 Files, flat; double cut, smooth 10" 
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4 4 Files, hand; double,cut, smooth, 8" ‘7 
i iz 
ze & Files, square; bastard, 10" | 
t = 2 
Ly 4 Files, square; smooth, 10" ‘2 
= = 
3 4 Files, round; bastard, 10" 4 

4 Files, round; smooth, 10: is 

4 Files, half round; bastard, 10" 3 

& Files, half round; smooth, 10" 

4 Files, three corner; bastard, 10" 

4 Files, three corner; smooth, 8" 

6 doz File handles; No. 2 

6 doz File handles; No. 3 

1 set Grease fitting tools 

4 Hack saw frames; pistol grip 8", 10", 12" adjustments; 


square shank blade holder 


2 Hammers, machinist's ball peen; 8 o2 

2 Hammers, machinist's ball peen; 12 o2 

2 Hammers, machinist's ball peen; 16 92 

2 Hammers, machinist's ball peen; 24 oz 

2 Hammers, brass faces or solid brass head; 16 oz 
1 “ammer, sledge; 12 lb 

1 Mallet, rawhide; 2" d. x 3-1/2" 1. head 

6 Knives, putty; 1-1/2" wide blade 

3 Oil cans; l pt capacity; lever action 

2 Hliers, snap-ring; 5/16" tip x 8-7/8 long 
1 Pliers, snap-ring; 5/16" tip x 14" long 

2 Pliers, hose clamp; 8" 

1 Plzers, brake spring; 13-1/4" long 
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2 Pliers, battery clamp; 7-3/4" 

6 Pliers, combination, 8" 

6 Pliers, straight nose 

4 Pliers, side cutting, 7" 

4 Plicrs, needle nose of medium length, 6" 

6 Pliers, locking jaw, 19" 

1 Torch kit, LPG 

2 Rule, pocket; flexible steel, black figures on white 
background; 6" 

1 Steel tape; black figures on white background; 50" 

6 Rules, steel 

4 Screwdrivers; regular tip, square shank, stubby; 7/32" wide 


x 1" long blade, plastic handle 


4 Screwdrivers; regular tip, square shank, 5/16" wide x 6" long 
blade, plastic handle 


4 Screwdrivers; regular tip, square shank, 1/2" wide x 10" long 
blade, plastic handle 


2 Screwdrivers, Phillips; #1 tip, 1-7/16" blade, stubby, plastic 
handle 

Zz Screwdrivers, Phillips; #2 tip, 1-5/16" blade, stubby, plastic 
handle 

2 Screwdrivers, Phillips; #2 tip, 4" blade, plastic handle 

2 Screwdrivers, Phillips; #3 tip, 6" blade, plastic handle 

2 Screwdrivers, Phillips; #4 tip, 8" blade, plastic handle 

2 Screwdrivers, offset; 1/4" tip, 4-5/8 length 

2 Screwdrivers, offset; 3/8" tip, 6-1/8 length 

2 Screwdrivers, clutch head; 1/8" tip x 3/16 dia. x 3" blade 

2 Screwdrivers, clutch head; 1/4" tip x 9/32 dia. x 6" blade 

1 set Sockets; 1/2" square drive, 6 point or single hex; one each, 

(16) 3/8 - 1-5/16 range by 1/16" increments 

1 set Sockets; 1/2" square drive, 12 point or double hex; one each, 

(19) 3/8 - 1-1/2" range by 1/16" increments 
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lL set 
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2 sets 


(21 pieces 
each) 


Sockets; 1/2" square drive, 12 point or double hex, long reach 
or deep; one each, i/2 ~ 1-1/8 range by 1/16" increments 


Sockets; 1/2" drive; Z square or 8 point; one each: 3/8, 7/16, 
1/2, 9/16, 5/8, 11/16, 3/4, 13/16, 7/8, 1 


Universal joints; 1/2" drive 

Rachets; 1/2" drive, standard length 

Speed handles; 1/2" drive, with rotating handle 
Extension bars; 1/2" drive, 3" Long 

Extension bars; 1/2" dr’*a, 6" long 

Extension handles; 1/2" urive, 12" long 

Flex handles; 1/2" drive, 16" long 


Sliding T handles; 1/2" drive 


Sockets; 3/8" square drive, 12 point or double hex; two each, 
1/4" ~ 7/8" range by 1/16" increments 


Sockets; 3/8" square drive, 12 point or double hex, long reach 
ox deep; one each, 1/4" ~ 7/8" range by 1/16" increments 


Sockets; 3/8 square drive; double square or 8 point; one each: 
1/4, 5/16, 3/8, 7/16, 1/2, 9/16, 5/8 


Universal joints, 3/8" drive 

Rachets; 3/8" drive, standard Length 

Speed handles; 3/8" drive, with rotating handle 

Extension bars; 3/8" drive, 3" long 

Extension bars; 3/8" drive, 6" Long 

extension bars; 3/8" drive, 12" Long 

Flex handles; 3/8" drive, 10~3/8" Long 

Sliling T handles; 3/8" drive 

Sockets, 1/4" drive; single hex or 6 point sockets: 3/16, 7/32, 
1/4, 9/32, 5/16, 11/32, 3/8, 7/16, 1/2, 9/16; 3 square or 12 
point sockets: 1/4, 5/16, 3/8; plastic grip handle on 1/4" drive 


shaft; 1/4" rachet; 1/4" universal joint; 1/4" drive x 2" 


extension bar; 1/4" drive x 6" extension bar; sliding T handle; 
flex handle, 6"; in a metal box 
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11/16 x 13/16, 7/8 x 1, 15/16 x 1-1/16, 1-1/8 x 1-1/4, 
1~3/16 x 1-5/16, 1-3/8 x 1-1/2, 1-7/16 x 1-5/8 


°° 


3 each Wrenches, adjustable; locking jaw; 7" length, 10" length 3 
Z 

3 each Wrenches, adjustable; 6", 8", 10" 2 
2 sets Wrenches, box-end; double hex or 12 point, long handle; 3 
one each per set: 3/8 x 7/16, 1/2 x 9/16, 5/8 x 3/4, 2 


2 sets Wrenches, open-end; 15° angle offset; one each per set: 
1/4 x 5/16, 3/8 x 7/16, 1/2 x 9/16, 5/8 x 3/4, 11/16 x 13/16, 
7/8 x 1, 15/16 x 1-1/16, 1-1/8 x 1-1/4, 1-3/16 x 1-5/16, 
1-3/8 x 1-1/2, 1-7/26 «x 1-5/5 


2 sets Wrenches, combination spen end be end; long handle; one each 
per set: 3/8, 7/16, %/2, 9/25, 5/8, 11/16, 3/4, 13/16, 7/8, 
15/16, 1, 1-1/16, 1-1/8, 1-3/16, 1/4, 21+5/16, 1-3/8, 1-7/16, 
1-1/2, 1-5/8 


PA et date ARM tay «eu 


2 sets Wrenches, hex head; standard length, 90° angle on one end; 
one each per set: .028, .035, 3/64, 1/16, 5/64, 3/32, 7/64, 
5/32, 3/16, 7/32, 1/4, 5/16, 3/8, 7/16, 1/2, 9/16, 5/8, 3/4 


1 
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1 each Wrenches, pipe; forged steel; 8", 12", 18", 24" 

E Soldering gun; 1ll5~-v, 60 cycle, 275 watt; pistol grip; to 
include two extra tips 

2 Pry bars; forged alloy steel; rolling head, 7/16 dia. shaft, 
12" long 

2 Pinch bars; forged alloy steel; 1/2" sq. shaft, 5/8" edge, 16" 
long 

1 Spring~tension gage; 0-24 oz; for generator brushes 

1 Magnetic pickup tool 

3 Carbon brushes, 1/4" stem, 1-5/8 dia. 

1 set Figure and letter stamps; steel, Gothic 1/4" high; D-9 figures 


A-Z letters; packed in wood box; for marking metal 


2 Snips, metal; combination pattern; inlaid cutting edge; 12-1/2 
overall length 


1 pr Pliers, electrical; for stripping wire and crimping solderless 
terminals 
1 Screw pitch gage; 24 pitches: 4, 4-1/2, 5, 5-1/2, 6, 7, 8, 9, 
10, 11, 11-1/2, 12, 13, 14, 15, 16, 18, 20, 22, 24, 26, 27, 28, 
30 
41 
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SUPPLIES LIST 


Th.. following list indicates the types of supply items necessary for 
the operation of a program in diesel-engine mechanics. It 1s not an 
exhaustive list, Quantities and prices are not given since many factors 
have great influence, such as the number of trainees in the class, the 


content ot the instruction, and local supply channels. 


It 1s customary to replenish supplies on a yearly basis. Additionally, 
the instructor should keep a running inventory and submit purchase requests 
ou small quantities needed during the school year early enough in advance to 
assure delivery before present supplies are exhausted. Also, many items 
listed as equipment and tools must be periodically replaced by the local 
school, such as hammer handles, hacksaw blades, twist drills, and extension 


cords. 


Abrasive materials 
Commutator paper 
Crocus cloth 
Emery cloth 
Sanding discs: 7", open and closed coat 
Sandpaper (aluminum oxide: 400, 240, 100 grit) 


Batteries 
Flashlight 
Truck: 6-v, 1l2-v, 24-v 


Brazing and welding supplies 
Acetvlene, in cylinders 
Brazing flux 
Brazing rod: 1/8, 3/16 
Oxygen, in cylinders 
Salammoniac 
Soapstone 
Sott solder: bar, wire 
Welding electrode: 5/32-AWS-E6010 or 6011 
Welding rod: mild steel, copper coated, 1/16, 3/32, 1/8 


Brooms 
Shop 
Household 


Brushes, paint: assorted, 3/4" - 3" width; 1 dozen 
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Cement 
Gasket: hard-dry, soft-dry 
Plastic 
Rubber 
Upholstery 
Weatherstrip 


Chalk: white; colored 


Cleaning materials 
Alcohol 
Baking soda 
Chamois 
Cleaning cloths (shop rags) 
0il solvent compound 
Soaps: car wash, hand, steam cleaner, abrasive scouring powder 
Solvents, cleaning: engine, carburetor, odd parts (all should be 
nonflammable whenever possible) 
Sweeping compound 


Covers: fender, seat 


Electrical materials 
Bulbs: 6-v, 12-v, 24-v; various candlepower 
Fuses 
Tape: plastic; friction 
Terminals: assortment for the below listed wire sizes, both solder 
and solderless types; battery-type, lead coated 
Wire: 8, 10, 12, 14, 16, 18, 20, 20 gages, in solid colors and braids 


Fastener assortment 
Bolts and nuts: NF, NC; steel, brass 
Cotter keys 
Screws, machine: round and flat heads 
Washers: flat, lock, star 


Fire extenguishers 
For gasoline and oil fires 
For electrical fires 


Gage stock: sheet brass in varying thicknesses 


Gaskets 
Asbestos: sheet stock 1/16" thick 
Assorted items: head, pan, water pump, manifold, etc. 
Rebuild packs for engines: three packs per engine 
Sheet stock: tan fiber, 1/32" thick 


Hacksaw blades: 18, 24, 32 teeth per inch 
Hose 
Windshield wiper 


Vacuum 
Engine coolant 
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Iron Wire, light gage 


Light bulbs, shop: incandescent and/or flourescent 
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Lubricant 
Chassis grease 
Differential grease 
Door striker plate 
Heat-control valve 
Hypoid gear 
Lithium grease 
Lubriplate 
Oil: 10, 20, 30 weight; detergent and nondetergent 
Penetrating or rust-solvent oil 
Powered graphite, in a dispenser 
Power steering, automatic transmission oil 
Rubber lubricant 
Silicon, aerosol spray 
Transmission (standard) grease 
Upper cylinder lubricant 
Wheel bearing grease 


seein 


Manuals, shop: minimum of one per engine used in training; must be current 
Masking tape 


Paint, engine: heat resistant; in the following colors: red, yellow, green, 
gray, blue, black; with thinner 


Plastigage 
Prussian blue 
Tubing: copper; steel; 3/16", 1/4", 3/8", 1/2", 5/8" 
Tubing fittings: steel, brass; such as: 
Ts 
Ls 
Unions 


Ferrules 


Valve grind and lapping compound; fine, course 
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VT_003 503 ED (See July 1968 RIE) 
Industrial Radiography Course, Instructors? Guide, Volume 2. 


Texas Agr and Mech Univ, Coll. Station. Eng Ext Service 
Pub Date - 67 
EDRS PRICE MF-$0.50 HC-$4.48 1100p, 


*RESOURCE MATERIALS, *TRADE AND INDUSTRIAL EDUCATION, *RADIATION, 
*RAD IOGRAPHERS, TECHNICAL EDUCATION, 


Information relative to the lesson plans in "Industrial 

Radiography Course, Instructor's Guide, Volume I" (VT 003 565) 

is presented on 52 information sheets including the sub Jects 
ESE Equations and Logarithms, Metal Properties, Field Trip 
Instructions for Students, Welding Symbols and Sizes, Sample Report 
Forms, and Typical Shipping Container. The sheets were prepared by 
the Engineering Extension Service, Texas Agricultural and Mechanical 
University, College Station, Texas. They are for instructor use at 
the posi-secondary fevel with students having courses in 
mathematics, chemistry, and physics or formal training as 
industrial or medical X-ray technicians, “he sheets can be 
duplicated for class distribution, or they can be projected, They 
are illustrated with photographs, line drawings, and tables. A 
bibliography of books and films, and a glossary are included. (EM) 
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INSTRUCTORS’ GUIDE 


Volume 2 


U.S DEPARTMENT OF HEALTH, EDUCATION & WELFARE 
OFFICE OF EDUCATION 


THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGAHIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
STATED DO WOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 


INDUSTRIAL RADIOGRAPHY COURSE 


— 


U. S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 


Office of Euucation 
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Developed and published 
pursuant to a contract with the 
U. S. Department of Education 


by 


The Engineering Extension Service 
Texas A&M University 
Coliege Station, Texas 
1967 
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NOTE 


The material contained in this volume consists 
of informational matter calculated to aid the 
instructor in his presentations. 


In some instances, the instructor will find it 
advisable to duplicate some of the information 
sheets and use them as hand out material. 

In other situations it may be more advantag- 
eous to project the image on a screen using 
an overhead projector for this purpose. 


Other applications may include the need 
for the disassembly of the text and its sub- 
sequent reassembly, all of which suggested 
the desireability of binding this material 
separately from the lesson plans and 
introductory statements. 


information Sheet Information 
on Sheet # 1 
RADIOGR APHER 


JOB DEFINITION 


Controls radiog~aphy equipment to take radiographs of metai castings, 
weldments, metal samples pipes, machinery, and structural members to 
detect ‘laws, cracks, porosity, and presence of foreign objects. Aligns 
object on stand between source of x-rays aud film or plate; or aligns source 
of gamma rays, such as cobalt or ir:dium isotope and film or plate on 
opposite sides of object. manually or using hand or electric truck, chain 
hoist, or crane. Masks peripheral areas with lead shields. Selects type 
of radiation source and type of film. and applies standard mathematical 
formulas to determine exposure distance and time; considering size, 
mobility, and strength of rad:a.ion sources in relation to density and 
mobility of object. Verifies radiation intensities, using radiation meters. 
Takes radiograph by adjusting controls of x-ray machine or by exposing 
source of radioactivity. Removes and deveiops film or plate. Monitors 
working area, using survey meters, to protect personnel area. May 
replace radiractive isotope source in containers by manipulating tongs 
from behind protective lead shield Marks defects appearing ox film and 
assists in analyzing findings May spec:alize in x-ray work and be 
designated as X-RAY TECHNICIAN, 


EDUCATION, TRAINING, AND EXPERIENCE 


High schoo! graduation, including courses in mathematics, chemistry, 
and physics;is considered sufficient to qualify for on-the-job training. 
Formal training as an industrial or medical x-ray technician constitutes 
quailfying exper:ence. Training or experience in welding, metallurgy or 
photography is considered helpful. 


SPECIAL CHARACTERISTICS 


Aptitudes ; 


Verbal ability to understand and discuss technical material related to 
construction, operation end application of equipment 
Numerical ability to . »ply standard formulas when computing exposure 


time and distances to set up equipment 
Spatial ability to determine optimum placement of objects and shielding 


preparatory to taking radiograpu 


1+] 
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ai 
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Form perception to perceive pertinent details in exposed film 


Temperaments: 

Worker determines angie and distance of equipment to object and time 
and intensity of exposure on basis of verifiable criteria such as strength 
of radiation source and density of object. The attainment of precise 
standards of accuracy is involved. 


= 


Physical Demands and Working Conditions: E 

Work requires occasional lifting of materials weighing up to 20 pounds. 
In some establishments, worker occasionally may lift radiation containers 
weighing up to 75 pounds. Individual walks or stands most of the time 

Climbing ladders sometimes is required to rig equipment or when 
photographing large objects such as aircraft 

Stooping and crouching when working on materials at or below floor 
level 

Reaching. handling and fingering required to work in a darkroom, set 
up equipment and adjust controls 

The hazard of exposure to radiation is present although reduced by the 
presence of warning and safety devices. In some plants, may be exposed 
to noise levels of 80-90 decibels from welding machines an¢ high frequency 
equipment 

Work is performed indoors and outdoors. 


s,s, Saran 


* Job description from ''Selected Occupations Concerned with Atomic 
Energy," June, 1961; BES No. E-197; Bureau of Employment Security, 
U.S. Dept. of Labor, Washington, D.C. 
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Information Sheet Information 
on Sheet # 2 
SAMPLES OF NONDESTRUCTIVE 
TESTING RESULTS 


1, Cracks in critical jet engine 
blades as shown by Magnaglo F 
paste method 
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2. Heat treat cracks (a seam) as 
shown by the fluorescent 
magnetic particle method 


3. Welding defects as shown by 
the magnetic particle dry 
powder method 
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4. Quench cracks in steel cast- 
ings as shown by the fluo- 
rescent magnetic particle 
method 


5. Grinding check on gears as 
shown by the fluroescent 
magnetic particle method 


6. Grinding cracks as shown 
by the fluorescent mag- 
netic particle method 
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stricted 
20.104 Exposure of i. 
20.105 Permissible levels of radiation tn un- 


Testricted areas. 
20.106 Concentrations In effluents to un- 
restricted 


20.202 mont 
20.203 Caution aigns, labels, and signals. 
20.204 from posting 
1-3 
20.206 of personnel, posting of 
notices to employees. 
20.207 Storage of licensed matertals. 
WasTs Dexrosa, 


Genera? 
20302 Method for cotauing epproval of 
proposed dispasa! procedures. 
20.203 Disposal by release into sanitary scw- 


etage systems. 
20204 Dispose) by burisi in sci. 
20305 Treatment of disposal by tncinere- 


ma 

20403 Notifications of incidents. 

20.404 Report to former employees of ex- 
posure to radiation, 


2.501 Applications for exemptions. 
PEG asciitona requirements. 


20601 Violations. 

Appendix A—| Reserved] 

Appendix B—Permissible Concenteations In 
air and walter above natural background. 

Appendly C. 

Appendix D—United States Atomic Energy 
Commission Operations offices. 


25 FR 10914 


TITLE 


STANDARDS FOR PROTECTION AGAINST RADIATION 


GENERAL PROVISIONS 


§ 20.1 Purpose. 

(a) The regulations in this part estab- 
lish standards for protection against 
radiation hazards arising out of activities 
under licenses issued by the Atomic 
Energy Commission and are issued pur- 
suant to the Atomic Energy Act of 1954 
{68 Stat. 9I9>. 

(b) The use of radioactive material or 
other sources of radiation not licensed 
by the Commission is not subject to the 
reguiations in this part. However, It is 
the purpose of the regulations in this 
part to contro} the possession, use, and 
transfer of Licensed material by any H- 
censee in such 8 manner that 


exposure 
to such material and to radiation from 


such material, when added to exposures 
to unlicensed radioactive material and 
to other unlicensed sources of radiation 
in the possession of the licensee, and to 
radiation therefrom, does not exceed the 
standards of radiation protection pre- 
scribed in the regulations in this part. 

§ 20.2 Scope. 

The regulations in this part apply to 
all persons who receive, possess, use or 
transfer byproduct material, source ma- 
terial, or speciai nuclear materia] under 
@ general or specific license issued by the 
Commission pursuant to the regulations 
in Part 30, 40, or 70 of this chapter. 

§ 20.3 Definitions. 

(3) As used in this part: 

(2) “Act” means the Atomic Energy 
Act of 1954 (68 Stat. 919) including any 
amendments thereto: 

(2) “Airborne radioactive material” 
means any radioactive material dispersed 
in the air in the form of dusts, fumes, 
mists, vapors, or gases; 

(3) “Byproduct material’ means any 
radiosctive material (except special nu- 
clear material yielded in or made re- 
dioactive by exposure to the radiation 
incident to the process of producing or 
utilizing special nuclear material: 

(4) “Calendar quarter” Means any 
period determined according to either 
of the following subdivisions: 


——— ee 


*Added 25 FR 13952 


UNITED STATES ATOMIC ENERGY COMMISSION 
RULES and REGULATIONS O 


10 - ATOMIC ENERGY 


(i) The first period of any year may 
begin on any date in January; provided 
that the second, thirc and fourth periods 
accordingly begin on the same date in 

& april, July, and October, respectively, 
” and that the fourth period extend inte 
eo January of the succeeding year, if nec- 
essary to complete a three-month quar- 
8 ter. During the first year of use ox this 
Method of determination by a licensee, 
the first period for that year shall also 
include any additional days in January 
a the starting date for the first 


{ii) The first period in a calendar year 
of 13 complete, consecutive calendar 
weeks; the second period tn a calendar 
year of 13 complete, consecutive calen- 
dar weeks; the third period in a calendar 
year of 13 complete, consecutive calendar 
weeks; the fourth period in a calen- 
dar year of 13 complete, consecutive 
calendar weeks. 


*£lternatively, the four periods may con+ 
first 14 complete, consecutive 


complete, consecutive calendar weeks; 
and the last 12 complete, consecutive 
calendar weeks. If at the end of a calen- 
dar year there are any days not falling 
within a complete calendar week of that 
year, such days shall be included for 
~ Purposes of this part) within the last 
s complete calendar week of that year. 
© If at the beginning of any calendar year 
c there are days not falling within a com- 
% plete calendar week of that year, such 
« Gays shali be included (for purposes of 
this part) within the last complete cal- 
endar week of the previous year. 


No licensee shall change the method ob- 
served by him of determining calendar 
quarters for purposes of this part except 
at the beginning of a calendar year. 

(S> “Commission” means the Atomic 
Energy Commission or its duly zuthor- 
ized representatives; 

(6) “Government agency” means any 


pendent establishment, corporation, 
wholly or partly owned by the United 
States of America which is an instru- 
mentality of the United States, or any 
board, bureau, division, service, office, 


branch of the Government; 
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(7) “Individual” means any human 
being; 

(8) “Licensed matenal” means source 
material, special nuclear material, or by- 
product material received, possessed, 
used, Or transferred under a general or 
specific license issued by the Commission 
Pursuant to the regulations in this 
chapter: 

(9) “License” means a license issued 
under the regulations in Part 30, 40, or 
70 of this chapter. “Licensee” means 
the holder of such license; 

(10) “Occupational dose” includes ex- 
posure of an individual to radiation (1) 
in a restricted area: or ‘ii} in the course 
of employment in which the individual's 
duties involve exposure to radiation: 


+ Provided, that “occupational dose’ shall 
& not be deemed to include any exposure 
= of an individual to radiation for the pur- 
c& pose of medical diagnosis or medical 


w 


“ 


therapy of such individual. 

(11) “Person” means (2) any individ- 
ual, Corporation, partnership, firm, asso- 
ciation, trust, estate, public or private 
institution, group, Government agency 
other than the Commission, any State, 
any foreign government or nation or any 
political subdivision of any such gov- 
ernment or nations, or other entity; and 
(ti) any legal successor, representative, 
agent, or agency of the foregoing; 

(12) “Radiation” means any or all of 
the following: aipha rays, beta rays, 
gamma rays, X-rays, neutrons, high- 
speed electrons, high-speed protons, and 
other atomic particles; but not sound 
or radio waves, or visible, infrared, or 
ultraviolet light; 

(13) “Radioactive material” includes 
any such material whether or not subject 
to licensing control by the Commission; 


area access to which is controlled by the 


(aren s “Restricted area” means any 


ce Heensee for purposes of protection of 


© individuals from exposure to radiation 
2 and radioactive materials. “Restricted 
e ares” shall not include any areas used 
. as residential quarters, although a sepa- 
arate room or rooms in a residential 
building may be set apart as a restricted 
area: 
415) “Source material” means (i 
Taramam or thotium, of any combina- 
® tion thereof, in any physical or chemical 
& form: or tw ores which contain by 
a weight one-twenlicth of one percent 
& (005‘,) oF more Of @ uramum, b tho- 
Sram or ¢. any combination thereof, 
Source material does not inelude special 
nucicar mater zal 
(6) “Special nuclear material” means 
[@ plutonium, uranium 233, uranium 
enriched in the isotope 233 or in the iso- 
~ tope 235, and any other material which 
© the Commission, pursuant to the provi- 
~ stons of section 51 of the ect, determines 


a 
a 
" 


to be special nuclear material, but does 
not include source material; or (i) any 


foregoing but does not include source 


|e: artificially enriched by any of 
the 


— 
& «it “Unrestricted area” means any 
& area access to which is not controlled by 
~ the licensee for pui poses of protection u 
& individuals from exposure to radiati- 3 
w and radioactive materials, and any ..¢a 
‘L_used for residential quarters. 

(b} Definitions of certain other words 
and phrases as used in this part are set 
forth in other sections, including: 

(1) “Airborne radioactivity area” de- 
fined In § 20.203; 

(2) ‘Radiation area” and “high radl- 
ation area” defined in § 20.202; 

(3) “Personnel monitoring equipment” 
defined in § 20,202; 

(4) “Survey” defined in $ 20.201; 

(5) Units of measurement of dose (rad, 
rem) defined in § 20.4; 

(6) Units of measurement of radio- 
activity defined in $20.5. 


§ 20.4 Units of radiation dose. 


(a) “Dose,” as used in this part, is the 
quantity of radiation absorbed, per unit 
of mass, by the body or by any portion of 
the body. When the regulations in this 
part specify a dose during a period of 
time, the dose means the total quantity 
of radiation absorbed, per unit of mass, 
by the body or by any portion of the 
body during such period of time. Several 
different units of dose are in current use. 
Definitions of units as used in this part 
are set forth in paragraphs (b) and (c) 
of this section. 

(b>) The rad, as used in this part, is a 
measure of the dose of any ionizing radi- 
ation to body tissues in terms of the 
energy absorbed per unit mass of the 

= tissue, One rad is the dose correspond- 

© ing to the absorption of 100 ergs per gram 
ox Of tissue. (One millirad (mrad) =0.001 

% rad.) 

a (c) The rer, as used in this part, ts 
& measure of the dose of any ionizing 
radiation to body tissue in terms of its 
estimated biological effect relative to a 


dose of one roentgen (r) of X-rays. (One 


millirem (mrem)=0.001 rem.) Therela- 
tion of the rem to other dose units de- 
pends upon the biological effect under 
consideration and upon the conditions of 
irtadiation. For the purpose of the reg- 
ulations in this part, any of the follow- 
ing is considered to be equivalent to a 
dose of one rem: 

(1) A dose of 1 rdue to X— or gamma 
radiation; 

(2) A dose of L rad due to X—, gamma, 
or beta radiation; 

(3) A dose of 0.1 rad due to neutrons 
or high energy protons; 

(4) A dose of 0,05 rad due to particles 
heavier than protons and with sufficient 
energy to reach the lens of the eye; 

If it is more conyenient to measure the 
neutron flux, or equivalent, than to de- 
termine the neution dose in rads, ss 
provideu in subparagraph (3) of this 
paragraph, one rem of neutron radiation 
may, for purposes of the regulations in 
this part, be assumed to be equivalent 
to 14 million neutrons per square centi- 
meter incident upon the body; or, if 
there exists sufficient information to esti- 
mate with reasonable accuracy the ap- 
proximate distribution in energy of the 


3-2 


neutrons, the incident number of neu- 
trons per square centimeter equivalent 
uo one rem may be estimated from the 
following tabie: 


Nacraon Feux Doge Equivarents 


Number of Average 
neutrons per flux to 
uarecen+ | deliver 100 
millvem In 
hours 


Neutron enerey (Mev) 


(neutrons 
em? per sec) 


{d) For determining exposures to X or 
gamma rays up to 3 Mey, the dose limits 
specified In §§ 20,101 to 20.104, inclusive, 
may be assumed to be equivalent to the 
“air dose’, For the purpose of this part 
“air dose” means that the dose is meas~ 
ured by a properly calibrated appropriate 
instrument in air at or -.ear the body sur- 
face in the region of highest dosage rate. 


§ 26.5 Units of radioactivity, 


‘as Radioactivity 1s commonly. and for 
purposes of the regulations in tis part 
Shall be, meaSut ed 1n tet ms of disintegia- 
tlons per unit time Or in curies One curie 
(c}=3.7X 10° disintegrations per sec- 
ond (dps) =2.2x10" disintegrations per 
Minute (dpm). A commonly used sub- 
multiple o: the curie is the microcurie 
(ue). One «c=0.000001 c=3.7X 10° dps= 
2.2 10° dpm. 

(b) For purposes of the regulations in 
this part, 1t may be assumed that the 
daughter activity concentrations in the 
following table are equivalent to an air 
concentration of 10° miucrocurtes of 
Radon 222 per milliliter of ai in equilib- 
rium with the daughters Rad. RaB, Rac, 
and RaC’: 


j AIpba-cmttine daughter 
tetas Collected pe read 
Liter ef air 


* Total alpha 


Maximum time detweun 
coRectim and minasures { 


mene ‘litarss2 { 
Micros antegta 
+ CUTS OC tions par 
> minute per 
{ ee 
voce ceeteeeeee eee TIXIO! 6 
Nidbis ww dele weditaandadsos 4 X10" 0 18 
. BO Lory ap 


Bicatcacsacsates Saiaseccien V SXI0 5 v Wiz 


1 The duration of sample collection and the duralion 
of measurement should he sufficienths short compared 
to the time between cullection and measyrement, as not 
to have a stalisticalls sigmfcant effect ypon the results 
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(a) Except as provided in paragraph 

th) of this section, no licensee shall 
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(c} Natural uranium end naturel, 


uranium (U-natural in Appendix B or 
C) means the sum of 3.710" disintegra- 
tions per second from U-238 plus 
3.7X10" dis/sec from U-234 plus 9x16" 
disssec from U-235. Also, a curie of 
natura! thorium (‘thorium-natural in 
Appendix B or C> means the sum of 
3 7x10” disssee from Th” plus 3.7 106'° 
dissec from Th™. 

(2) For the purpose of the regulations 
mm this part, one curte of natural uramum 
(U-natural in Appendix B or C> is equiv- 


thorium. (1) For purposes of the regu- 
lations in this part, one curie of natural 
wv 
a 


0 


= alent vo 3,000 kilograms, or 6,615 pounds 
@ of natural uranium; and one curie of 


w natural thorium (thorium-natura) in 


a Appendix B or C) is equivalent to 9,000 


kilograms or 19.850 pounds of natural 
thorium. 


§ 20.6 Interpretations, 


Except as specifically authorized by 
the Commission in writing, no interpreta- 
tion of the meaning of the regulations in 
this part by any officer or employee of 
the Commission other than a written in- 
terpretation by the General Counsel will 
be recogmzed to be binding upon the 
Commission. 

§ 20.7 Communications, 


Except where otherwise specified in 
this part, all communications and re- 
ports concerning the regulations in this 


2 part, and applications filed under them, 
3 should be addressed to the Director of 


~ Regulation, U.S Atomic Energy Com- 


& mission, Washington, D.C., 20545. Com- 


munications, reports and applications 


mission’s offices at 1717 H Street NW., 
Washington, D.C.; at 4915 St. Elmo Ave- 
ie Bethesda, Md.; or at Germantown, 
§ 20.101 Exposure of individuals to ra- 


E be delivered in person at the Com- 


possess, use, or transfer hcensed mate- 
rial in such a manner as to cause any 
individual in a restricted area to receive 
in any period of one calendar quarter 
from radioactive material and other 
sources of radiation in the licensee’s pos- 
session a dose in excess of the limits 
specified in the folowing table: 
Rems per calendar quarter 


Whole body: head and trunk: active 

bigod-forming organs: lens of 
eyes; Or gonads....----.---..2.- 1% 

2 Hands and iorearmis; feet ‘and 
ankiles.-_..--_---.. whcresecle see 1834 
8 Skin of whole body.----..----._.- 7% 


(ib) A licensee may permit an indi- 
vidual in a restricted area to receive a 
dose to the whole body greater than that 
permitted under paragraph (a) of this 
section, provided: 

{1} Durmg any calendar quarter the 
dose to the whole body from radioactive 
material and other sources of radiation 
In the licensee’s possession shall not ex- 
ceed 3 rems: and 

(2) The dose to the whole body, when 
added to the accumulated occupational 
dose to the whole body, shail not exceed 
5 (N-18) rems where “N"” equals the in- 


dividual's age in years at his last birth- 
day: and 

(3) The licensee has determined the 
individual’s accumulated occupational 
dose to the whole body on Form AEC-4, 
or on a c‘ear and legible record contain- 
ing all the information required in that 
form; and has otherwise complied with 
the recuirements of § 20.102. As uged in 
paragraph (b}, “Dose to the whole body” 
shall be deemed to include any dose to 
the whole body, gonads, active blood- 
forming organs, head and trunk, or fens 
of eye. 


§ 20,202 Delermination of accumulated 
dose, 


(a) This section contains require- 
ments which must be satisfied by 
licensees who propose, pursuant to para- 
graph (b) of § 20.101, to permit individ- 
uals in a restricted area to rective ex- 
posure to radiation in excess of the limits 
specified in paragraph (a) of § 20.101. 

(b} Before permitting any individual 
in a restricted area to receive exposure 
to radiation in excess of the limits spec- 
ified in paragraph (a) of § 20.101, each 
licensee shall: 

(i) Obtain a certificate on Form 
AEC-4, or on a clear and legible record 
containing all the information required 
in that form, signed by the individual 
showing each period of time after the 
individual attained the age of 18 in which 
the individual rece:ved an occupational 
dose of radiation; and 

(2) Calculate on Form AEC-4 in ac- 
cordance with the instructions appear- 
ing therein, or on a clear and legible 
record containing ail the information 
required in that form, the previously ac- 
cumulated occupational dose received by 
the individuel and the additional dose 
allowed for that individual under 
§ 20.101 (b), 

(c)(1} In the preparation of Form 
AEC-4, or a clear and legible record con- 
taining all the information required in 
that form, the l:censee shai] make a rea- 
sonable effort 2 obtain reports of the 
individual's previously accumulated oc- 
cupational dose. For each period for 
which the licensee obtains such reports, 
the licensee shall use the dose shown in 
the report in preparing the form. In 
any case where a licensee is unable to 
obtain reports of the individual's occu- 
pational dose for a previous complete 
calendar quarter, it shall be assumed 
that the individual has received the oc- 
cupational dose specified in whichever 
of the following columns apply: 


Coluron 1 Column 2 


Assumed Assumed 
e1posure exposure 
Part of bedy fo rems for } in rems for 
calendar calendar 
quarters quarters 
prior to beginning on 
Jan 1, 1961 or alter 
Jan. , 1962 


Whole body, gonads, 
active — biood-forming 
organs, head and trunk, 
iens of eve 
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(2) The licensee shall retain and pre- 
serve records used in preparing Form 
AEC-4. 


If calculation of the individual's ac- 
cumulated occupational dose for all 
periods prior to January 1, 1961 yields 
a result higher than the applicable ac- 
cumulated dose value for the individual 
as of that date, as specified in paragraph 
(b) of § 20.101, the excess may be disre- 
garded. 

§ 20,103 Exposure of individuals to 
coneentralions of radioactixe ma- 
terial in restricted areas, 

(a) No licensee shall possess, use or 
transfer licensed material in such a man- 
ner as to cause any individual in 4 
restricted area to be exposed to airborne 
radioactive material possessed by the 
licensee in an average concentration in 
excess of the limits specified in Appendix 
B, Table I, of this part. “Expose” as 
used in this section means that the in- 
dividual is present in an airborne con- 
centration. No allowance shail be mace 
for the use of protective clothing or 
equipment, or particle size, except as 
authorized by the Commission pursuant 
to paragraph ‘c> of this section. 

(b} The limits given in Appendix 8, 
Table I. of this part are based upon 
exposure to the concentrations specified 
for forty hours in any period of seven 
consecutive days. In any such period 
where the number of hours of exposure 
is less than forty, the Hmits specified 
in the table may be increased propor- 
tionately. In any such period where 
the number of hours of exposure is 
greater than forty, the limits specified 
in the table shall be decreased 
proportionately. 

(¢)(1) Except as authorized by the 
Commission pursuant to this paragraph, 
no allowance shalt be made for particie 
size or the use of protective clothing 
or equipment in determining whether an 
individual is exposed to an airborne con- 
centration in excess of the limits speci- 
fied in Appendix B, Table I. 

(2) The Co.nmission may authorize a 
licensee to expose an individual in a re- 
stricted area to airborne concentrations 
in excess Of the limits specified in Ap- 
pendix 8. Table I, upon receipt of an 
application demonstrating that the con- 
centration is composed in whole or in 
part of particles of such size that such 
Particles are not respirable; and that 
the individual will not inhale the con- 
centrations in excess of the limits estab- 
lished in Appendix B, Table I. Each 
application, under this subparagraph 
shall include an analysis of particle sizes 
in the concentrations; and a description 
of the methods used in determining the 
particle sizes. 

(3) The Commission may authorize 
a licensee to expose an individual in a 
restricted area to airborne concentra- 
tions in excess of the limits specified in 
Appendix B, Table I, upon receipt of 
an application demonstrating that the 
individual will wear appropriate pro- 
tective equipment and that the individual 
will not inhale, ingest or absorb quanti- 
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lies of racroactive material in excess of 
those which might otherwise be permut- 
ted under this part for employees in 
restricted areas dumng a 40-hour week 
Each application under this subpara- 
graph shali contain the followine 
information; 

ty) A description of the protective 
equipment to be employed, including the 
efficrency of the cqtipment for the ma- 
tenal involved; 

(ii) Procedures for the fitting, main- 
tenance and eleaning of the protective 
equipment; and 

(ii? Procedures governing the use of 
the protective equipment, including su- 
pervisory procedures and length of time 
the equipment will be used by the indi- 
viduals in each work weck, The pro- 
posed periods for use of the equipment 
by any individual should not be of such 
duration as would discourage observance 
by the individual of the proposed pro- 
cedures; and 

(iv) The average concentrations pres- 
ent in the arcas occupied oy employees. 


$20.108 Exposure of minors. 


ta} No heensee shalt possess, use or 
transfer hcensed material in such a 
manner as to cause any individual within 
a restmceted area who 1s under 18 years 
of age, to receive in any penod of one 
ealendar quarter from radioactive :ra- 
terial and other sources of radiation in 
the licensee’s possession a dose in excess 
5 of 10 percent of the limits speerfied in 
© the table in paragraph (a) of $ 20101. 
w (b) No heensee Shall possess, use or 
transfer licensed matcrial in such a 
Amanner as to cause any individual 
within a restricted areca. who is urder 1£ 
years of age to be exposed to airborne 
ladioactive material possessed by the 
licensee in an average concentration in 
exce.s of the limits specified in Appendix 
B, Table iI of this pait Por purposes 
of this paragraph. concentrations may 
be averaged over periods not greater 
than a week, 
{c) The provisions of paragraph (c} 
of § 20.103, shall apply to exposures sub- 
ject tO paragraph (b?} of this section. 


§ 20.105 Permissible tvels of radiation 
in Unrestricted areas. 


(a) There may be included in any ap- 
plication for a heense or for amendment 
of a heense proposed limits upon levels 
of radiation in unrestricted areas result~ 
ing from the apphcant’s possession or 
use cf radioactive material and other 
sources of radiation. Such applications 
should include information as to antici-~ 
pated average iadiation Icvels and an- 
ticipated occupancy times for each 
unrestricted area involved. The Com- 
mission will approve the proposed limits 
if the appucant demonstrates that the 
proposed hmits are not hkely to cause 
any ind!v'dual to receive a dose to the 
whole body in anv period of one caléndar 
year in excess of 05 rem 

(b) Except as authonzed by the Com- 
mission pursuant to paragraph (3) of 
this section, no heensce shall possess, use 
or transfer hcensed material in such a 
mamner as to create in any unrestricted 


area from radioactive mr terial and other 
sources of radiation in his possession: 

(1) Radiation levels which, if an ind!- 
vidual were vontinuously present in the 
area, could result in his receiving a dose 
in excess of tuo miHirems in any one 
hour, or 

(2+ Radiation levels winch, if an indi- 
vidual were coutinuously present in the 
area, could result in hs receiving a dose 
in excess of 106 milhrems tn any seven 
consecutive days. 


§ 20.106 Conecenraions in effluents ie 
nnrestricied areas. 


(a! A licensee shali not possess, use, 
or transfer licensed material so as to re- 
lease to an unrestricted area radioactive 
material in concentrations which exceed 
the limits specified in Appendix “B”, 
Table II of this part, except as authorized 
pursuant to § 20.302 or paragraph (b) of 
this section. For purposes of this sec- 
tion concentrations may be averaged over 
a@ period not greater than one year. 


(>) An application for a license or 
amendment may include proposed limits 
higher than those specified in para- 
graph (a) of this section. The Commis- 
sion will approve the proposed limits 
if the applicant demonstrates: 

(1) That the applicant has made a 
reasonable effort to minimize the radio- 
activity contained in effluents to un- 
restricted arcas: and 

(2) That it is net likely that radio- 

active material discharged in the effluent 
would result in the exposure of an indi- 
vidual to concentrations of radioactive 
matcnal in air or water exceeding the 
limits specified in Appendix “B”, Table 
TI of this part. 
3% (¢) An application for higher limits 
~ pursuant to paragraph (b) of this sec- 
= tion shall inciude information demsn- 
m strating that the applicant has made 4 
2 reasonable effort to Minimize the rad:o- 
w activity discharged in effluents to unre- 
stricted areas, and shall include, as 
pertinent: 

(1) Information as to flow rates, total 
volume of effluent, peak concentration of 
each radionuclide in the effluent, and con- 
centration of each radionuclide in the 
effluent averaged over a period of one 
year at the point where the effluent Ira ves 
astack, tube, pipe, or similar cor 

(2) A Aescription of the pror cs of 
the effluents, including: 

(i) chemical composition; 

dii) physical characteristics, including 
suspended solids content in liquid efflu- 
ents, and nature of gas or geroso! for air 
effluents; 

(ii) the hydrogen ion concentrations 

(p4) of liquid effluents; and 

(iv) the size range of particulates in 
effluents released into air. 

(3) A description of the anticipated 
human occupancy in the unrestricted 
grea where the highest concentration of 
tadioactive material from the effluent is 
expected, and, in the case of a river or 
stream, @ description of water uses down- 
stream from the point of release of the 
effluent. 
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(4) Information as to the highest con- 
centration of each radionuclide in an 
unrestricted area, including anticipated 
concentrations averaged over a perlod of 
one year: 

(i) In alr at any point of human oc- 
cupancy; or 

<i) In water at points of use down- 
stream from the point of release of the 
effluent, 

(5) The background concentration of 
radionuclides in the receiving river or 
stream prior to the release of liquid 
effluent. 

(6) A description of the environmental 
monitoring equipment, including sensi- 
tivity of the system, and prceedures and 
calculations to determine concentrations 
of radionuclides in the unrestricted area 
and possible reconcentrations of radio- 
nuclides. 

<7) A description of the waste treat- 
ment facilities and procedures used to 
reduce the concentration of radionuclides 
in effluents prior to their release. 

(d) For the purposes of this section 
the concentration limfts in Appendix “B”, 
Table II of this part shali apply at the 


boundary of the restricted area. The 
concentration of radioactive material 
discharged through a stack, pipe or sim- 
ilar conduit may be detcrmined with 
respect to the potnt where the material 
leaves the conduit. If the conduit dis- 
charges within the restricted area, the 
concentration at the boundary may be 
determined by applying appropriate 
factors for dilution. dispersion, or decay 
between the point of discharge and the 
boundary, 

(e)} In addition to limiting concen- 
trations in effluent strcams. the Com 
mission may limit quantities of radio- 
active materials released in air or water 
during a specified period of ume if it 
appears that the daily intake of radio- 
active material from aw, water, or food 
by a Suitable sample of an cxposed pop~ 
u'ztlin group, averaged over a perio? 
not exceeding one year. would otherwise 
exceed the daily intake resulting from 
continuous exposure to air or water con- 
taining one-third the concentration of 
radioactive materials specified in Ap- 
pendix “B”, Table IZ of this part. 

(f) The provisions of this section do 
not apply to disposal of radioaetive ma- 
terial into sanitary sewerage systems, 
which ts governed by § 20.303 


J § 20.107 Medieal diagnosis and therapy. 
S$ Nothing in the regulations in this part 
~ shall be interpreted as limiting the in- 
© tentional exposure of patients to radia- 
w tion for the purpose of medical diagnosis 
1 or medical therapy. 
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§ 20.108 Orders requiring furnishing of 
bio-assay services. 

Where necessary or desirable in order 
to aid in determining the extent of an 
individual's exposure to concentrations 
of radioactive material, the Commission 
may incorporate appropriate provisions 
in any license, directing the licensee to 
make available to the individual appro- 
Priate bio-assay services and to furnish 
a copy of the reports of such services to 
the Commission. 

PRECAUTIONARY PROCEDURES 
§$ 20.201 Surveys. 

(a) As used in the regulations in this 
part, “survey” means an evaluation of 
the radiation hazards incident to the pro- 
duction, use. release, disposal, or pres- 
ence of radioactive materials or other 
sources of radiation uncer a specific set 
of conditions. When appropriate, such 
evaluation includes a physical survey of 
the location of materials and equipment, 
and measurements of levels of radiation 
or concentrations of radioactive material 
present. 

{b) Each licensee shall make or cause 
to be made such surveys as May be neces- 
sary for him to comply with the regula- 
tions in this part, 

§ 20.202 Yersonnel monitoring. 

(a) Each licensee shal} supply appro- 
priate personne? monitoring equipment 
to, and shall require the use of such 
equipment by: 

(t) Each individual who enters a re- 
stricted area under such circumstances 
that he receives, or is likely to receive, 
a dose in any calendar quarter in excess 
of 25 percent of the applicable value 
specified in paragraph (a) of § 20.101. 

(2) Each individual under 18 years of 
age who enters a restricted area under 
such circumstances that he receives, or 
is likely to receive, a dose in any calen- 
dar quarter in excess of 5 percent of 
the applicable value specified in para- 
graph (a) of § 20.101. 

(3) Each individual who enters a high 
radiation area. 

(b) As used in this part, 

(1) “Personnel monitoring equipment” 
Means devices designed to be worn or 
carried by an individual for the purpose 
of measuring the dose received (e. g.. 
film badges, pocket chambers, pocket 
dosimeters, flim rings, etc.) : 

(2) “Radiation area” means any area, 
accessible to personnel, in which there 
exists radiation, originating in whole or 
in part within licensed material, at such 
levels that a major portion of the body 
could receive in any one hour a dose in 
excess of 5 millirem, or in any 5 con- 
secutive days a dose in excess of 100 
millirems: 

(3) “High radiation area” means any 
area, accessible to personnel, in which 
there exists radiation originating in 
whole or in part within licensed mate- 
rial at such levels that a major portion 
of the body could receive in any one hour 
a dose in excess of 100 millirem. 


* Or “Danger * 


Bare Caution signs, labels, and sig- 
nals, 


ta) General. (1) Except as otherwise 
authorized by the Commussion, sym- 
bols prescribed by this section shall use 
the conventiona! radiation caution colors 
(magenta or purple on yellow back- 
ground). The symbol prescribed by this 
section is the conventional three-bladed 
design: 


RADIATION SYMBOL 
1. Cross-hatched area ts to be magente or 
purple. 
2. Background Is to be yellow. 
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(2) In addition to the contents of signs 
and labels prescribed in this section, li- 
censees May provide on or near such 
signs and labels any additional informs- 
tion Which may be appropriate in aiding 
individuals to Minimize exposure to radi- 
ation or to radioactive material, 

(b) Radiation areas. Each radiation 
area shali be conspicuously posted with 
a sign or Signs bearing the radiation cau- 
tion symbot and the words: 

CAUTION * 
RADIATION AREA 


(c) High radiation areas, (1) Each 
high radiation area shall be conspicu- 
ously posted with a sign or signs bearing 
the radiation caution symbol and the 
words: 

CAUTION ? 
HIGH RADIATION AREA 


{2) Each high radiation area shall be 
equipped with a control device which 
shall either cause the level of radiation 
to he reduced below that at which an 
individual might receive a dose of 100 
millirem in one hour upon entry into 
the area or shali energize a conspicuous 
visible or audible alarm signal in such 
a Manner that the individual entering 
and the licensee or & supervisor of the 
activity are made aware of the entry. 
In the case of a high radiation area es- 
tablished for a period of 30 days or less, 
such control device is not required. 

(da) Airborne radtoactivify areas. (1) 
As used in the regulations in this part, 
“airborne radioactivity area“ Means «) 


in which airborne radioactive materials, 
composed wholly or partly of licensed 
material, exist in concentrations in ex- 
cess Of the amounts specified in Appcn- 
dix B, Table I, Column | of this part; or 
Qy any room, enclosure, or operating 
area in which airborne radioactive m.ate- 
rial composed wholly or partly of licensed 
material exists in concentrations which, 
averaged over the number of hours in 
any week during which individuals are 
in the area, exceed 25 percent of the 
amounts specified in Appendix B, Table I, 
Column 1 of this part. 

(2) Each airborne radioactivity area 
shall be conspictously posted with a sign 
or signs bearing the radiation caution 
symbol and the words: 

CAUTION? 
AIRBORNE RADIOACTIVITY AREA 


(e) Additionalsequirements. (1) Each 
area or room in which licensed material 
is used or stored and which contains any 
radioactive material (other than natural 
uranium or thorium) in an amount ex- 
ceeding 10 times the quantity of such 
material specified in Appendix C of this 
part shall be conspicuously posted with 
a sign or signs bearing the radiation 
caution symbol and the words; 

CAUTION! 
RADIOACTIVE MATERIAL(S) 


(2) Each area or room in which nat- 
ural uranium or thorium is used or 
stored in an amount exceeding one- 
hundred times the quantity specified in 
Appendix C of this part shali be con- 


spicuously posted with a sign or signs 


bearing the radiation caution symbol 
and the words: 
CAUTION 
RADIOACTIVE MATERIAL(S) 

(f) Containers, (1) Except as pro- 
vided in subparagraph (3) of this para- 
graph, each container of licensed mate- 
Tiat shall bear a durable, clearly visible 
label identifying the radioactive con- 

ts 


(2) A label required pursuant to sub- 
Paragraph (1) of this paragraph snail 
bear the radiation caution symbol and 
the words “CAUTION, RADIOACTIVE 
MATERIAL” or “DANGER, RADIOAC- 
TIVE MATERIAL". It shall also proyide 
sufficient information’ to permit in- 


= dividuals handling or using the con- 


w tainers, or working in the vicinity there- 

= of, to take precautions to avoid or mini- 

m Mize exposures. 

% (3) Notwithstanding the provisions of 

= subparagraph (1) of this paragraph, 
labeling is not required: 

{i} For containers that do not con- 
tain licensed materials in quantities 
greater than the applicable quantities 
listed in Appendix C of this part, 

(ii) For containers containing only 
natural uranium or thorium in quantities 
no greater than 10 times the applicable 
quantities listed in Appendix C of this 


(iii) For containers that do not con- 
tain licensed materials in concentrations 


1 As appropriate, the information wit! in- 
clude radiation levels, kinds of material, es- 
timate of activity, date for which activity is 


any room, enclosure, or operating area | °stimated, mass enrichment, ete. 
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greater than the applicable concentra- 
tions listed in Column 2, Table I, Ap- 
pendix B of this part. 

(iv) For containers when they are at- 
tended by an individual who takes the 
precautions necessary to prevent the 
exposure of any individual to radiation or 
radioactive materials in excess of the 
limits established by the regulations in 
this part. 

(v) For containers when they are in 
transport and packaged and labeled in 
accordance with regulations of the In- 
terstate Commerce Commission, Federal 
Aviation Agency, or Coast Guard. 

(vl) For containers which are acces- 
sible* only to individuals authorized to 
handle or use them, or to work in the 
vicinity thereof, provided that the con- 
tents are identified to such individuals 
by a readily available written recora. 

(vii) For manufacturing or process 
equipment, such as nuclear reactors. re- 
actor components, piping, and tanks 
§ 20.204 Exceptions from postin re- 

(guirement-. 

Notwithstanding the piovisions of 
$ 20.203. 

(a) A room or area is not required tc 
be posted with 2 caution sign because of 
the presence of a sealed source provided 
the radiation level tweive inches from 
the surface of the source container or 
housing does not exceed five millirem 
per hour 

+h) Rooms or other areas up hosprtals 
are not required to be posted with caution 
signs because of the presence of patients 
containing byproduct material provided 
that there are personnel in attendance 
who shal take the precautions necessary 
to prevent the exposure of any individua} 
to radiation or radioactive material in 
excess of the lmits established in the 
reguiations in this part. 

(e) Caution signs are not required ta 
be posted at areas or rooms containing 
radioactive materials for periods of less 
than eight hours provided that (1) the 
materials are constantly atte:.*ed during 
such periods by ar individual who shall 
take the precautions necessary to pre- 
vent the exposure of any individual to 
radiation or radioactive materials in ex- 
eess of the limits established in the regu- 
lations in this part and: (2! such area or 
-room {is subject to the licensee's control. 


& (d)} A room or other area is not re- 
s, quired to be posted with a caution sign 
© because of the presence of radioactive 
~ materials packaged and labeled in ac~ 
uw cordance with regulations of the Inter- 
— state Commerce Commussicn, Federal 
*> Aviation Agency, or Coast Guard, 
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§ 20.200 Lnstraction of persannel: post- 
cr ing uf nolives lo eniplorces, 


(a) All individuals working 1n or fre- 
quentine® any portion of a restricted area 
shall be informed of the occurrence of 
radioactie Matenals or of radiahion in 
sur: pottions of the restricted area: 
“tall be sistructed in the safety prob- 
lems associated Wilh exposure to such 
, Materiars ot radiation und m precau- 
; "ONS OF procedures to MunMi? EeXpo- 
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2 For example, containers in locations such 
as water-fhled canals, storage vaults, or hot 
cells. 


August 9, 1966 


sure, shut be ansti tu led in the applicable 
provisions of Commission .¢ ulations 
and license. for the protection of per- 
sonnel from exposules to ladiation a3 
ladioactiic matelals, and shall be aa- 
sased of 1cpoits of iagration esposuic 
Which omntovees may tequest pursuant 
to these reulations. 

‘b> Eaeh heensee shall post a current 
copy of the resulations im ‘his part, a 
copy of the ucehse and a cops of oper- 
ata: procedures appheable to work 
under the licease conpspicuous!y ina suf- 
fioent number of pleees m every estab- 
ishment where eniploveces are emplored 
In activities heensed by the Commuiss:on 
to permit tnem to observe such docu- 
ments on the way toor from ther place 
of emplorment or shall keep such docu- 
ments available for emplovees’ examina- 
101) upon request 
ae ‘ct Form AEC-3. “Notice to Em- 

ployees’, shali be conspicuously posted 
o in a Sufficient number of places in every 
@ estatlishmen’, where employees are em~ 
ew Ployed in activities licensed by the Com- 
uw mission to permit employees working in 
“4 ov frequenting any portion of a restricted 
| area to observe a copy on the way to or 
1 from their place of employment. 

Note “‘oples of Form AEC-3, “Notice to 
Employees.” may be obtained by wriltng to 
the Director of the appropriate US Atomic 
Energ, Commission Regional Comphance 
Office listed in Appendix “D™ or the Director. 
™ Division of Materials Licensing. US Atomic 
i. Energy Commission. Washington, DC . 20545. 


$ 20.207 Storage of Heensed materials. 

Ficensed materials stored mn an unre- 
stricved area shail be secured against un- 
authorized removal from the place of 
storage. 


1 FR 4668, 


Waste DIsProsaL 
820.308 General requiremom. 


No heen-ce shall dispose of heensed 
mateal except 

(a) By transfer to an authorized re- 
cipient as provided in the regulations in 
Part 30. 40. or 70 of this chapter. which- 
ever mar be appheable: or 

ib) As authorized pursuant to 
§ 20302: or 

(ec) As provided in §$20303 or 
§ 20 304. applicable respectively to the 
disposal of licensed material? by release 
into sanitary sewerage systems or burial 
in 501], Or in $ 20 106 (Concentiations in 
Efuents to Unrestricted Areas). 


$ 20.302 Method for olnaining approval 
of proposed disposal proredures. 


Any licensee or applicant for a heense 
may apply to the Commission for ap- 
proval of proposed procedures to dispose 
of Hcensed material in a manner not 
otherwise authorized in the regulations 
in this chapter. Each application should 
include a description of the 
licensed material and any other radio- 
active material involved, including the 
quantities and kinds of such material 
and the levels of radioactivity involved, 
and the ~roposed manner and condi- 
tions of disposal. The application should 
also include an analysis and evaluation 
of pertinent information as to the nature 
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for the environment. meluding topo- 
graphical, geolozical, meteorolog:eal, 
and hydrolovzical eharacicristics, usage 
uf ground and surface \aters in the gen- 
eral area, the nutuie and location of 
other potentially affected faetrhties: and 
procedures to be observed to miniunize 
the risk of unexpected or hazardous 
exposures 
cm The Commissicn will not approve any 
Rapphcation for o license to receive li- 
” censet material from other persons for 
& disposal on Jand not owned by the 
% Federal government or by a State 
1 sovernment. 
§ 20.3083 Disposal by release into sani. 
LOPS SQWOTIE SA SiCTIS, 

No leensee shall cdischatse leensed 
matcualinto a sanitals seweL ace ovstem 
unless: 

(a) It is readzly soluble or dispersible 
in water: and 

(b> The quantity of any heensed or 
other radioacuve material released into 
the system by the licensee in any one 
day dovs not exceed the larger of sub- 
paragraphs (2° or (2) of this paragraph: 

(hy The quantity which, if diluted br 
the average danly quuntits of sewage re- 
leased mto the sever by the iicensee, 
will result 1n an average cuncertration 
equal to the limits specified in Appendix 
B, Table [. Colurmn 2 of this part: or 

2) Ten times the quantity of such 
matertal specifiea in Appendix C of this 
part. and 

{c) The quantity of any hcensed or 
other radioactive material released in 
any one month. if diluted by the average 
monthly quantity of wate: released by 
the licensce, wil not result in an average 
concentration exceeding the limits spec- 
ified in Appendix B, Table I, Column 2 
oi this part: and 

(d) The ross quantity of keensed and 
sther radioachve material released into 
the sewerage svstem by the licensee does 
not exceed one cure per year 


Execreta from individuals undergoing 
medical diaenosis or therapy with radio- 
active material shall be exempt from 
any hmitations coutained in this 
section. 


§ 20.301) Disposal by burial ia soil. 


No Jicensce shall dispose cf lieensed 
maternal by burial at sor unless: 

(a) The total quantity of licensed and 
other radioactive materials buried at any 
one location and time does not exteed, at 
the time of burial, 1,000 times the amount 
specified in Appendix C of this part; and 

(b>) Burial is at a munimum depth of 
four feet: and 

‘c) Suecessive burials are Separated by 
distances of at Jeast six feet and not more 
than 12 burials are made in any year 
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§ 20,305 Treatment or disposal by incin- 
evalion. 


No Hcensee sha!) treat or dispose of 
Ucensed material by incineration except 
as specifically approved by the Commis- 
sion purstiant to $3 20.106(b> and 20.302. 


RECORDS, REPORTS, AND NOTIFICATION 


§ 20.40% Records of snureeys. radiation 
monitoring, and disposal. 


4a) Each heensee shall maintain rec- 
ords showing the radiation exposures of 
ali ntdividuals for whom personnel mor- 
itoring 1S required under § 20.202 of the 
regulations in tais part. Such records 
shall be kept on Form AEC-5. tn accord- 
ance with the instructions contained 1n 
= that form or on clear and legible vec- 
3 ords containing all the information re- 
= quired by Form AEC-5 The doses cn- 
tered on the forms or records shall be for 
w periods of time not excceding one calen- 
dar quarter. 

tb) Each licensee shall maintain 1ce- 
ords in the same units used in the ap- 
pendices to this part, showing the results 
of surveys required by $ 20.203 (b), and 
disposals made under §§ 20.302, 20.303, 
and 20.304. 


(c) Records of individuas radiation 
exposure Which must be maintained pur- 
suant to the provisions of paragraph (a) 
a of this section shall be preserved unti! 
# December 31, 1970, or until a date 5 years 
= afer termination of the individual's em- 
& ployment, whichever is Jater. Records 
“% which must be maintained pursuant to 
@ this part may be maintained in the fom 
of microfilms. 


Nore: Prior to December 3!. 1970. the Corn- 
mission may amend this paragraph to assure 
the further preservation of records whitch 1 
determines should not be destroyed. 


beersed material. 


r Oe, 12 Reports of heft or bes of 


Fach heensee stall vepost by t leyione 
and tclestaph to the Duector uf the 
appiopiiate Atomic Enetey Commission 
Rerronal Compliance Office tisted m Ap- 
pendex D. immediately afler its oceur- 
rence becomes Known to the licensee, any 
loss or theft of heensed material in such 
quantities and Under such Circumstances 
that it appears to the heensee that a 
substantial hazard may result to persons 
thn Unrestricted areas, 


$ 20,303 Notifications of jnaialenes, 


far» Immediate notification Each ls 
censce shill immediately nolify the Di- 
rector of the apmnopriate Atomic Encess 
Commision Regional Comphance Officer 
shown im Appendix D by telephone and 
telerraph of any incident mvolvings bye 
product, source or special nuclear mute- 
rial possessed by tim and which may 
have caused of threatens to cause: 

(1> Exposure of the whole body of any 
tndividual to 25 rems or more of radia- 
tion; expesmc of the skin of the whole 
body of any wndividusl of 150 rems or 
moe of ladiation: or exposure of the 
feet. ankles, hands or forcarms of any 
individu) to 375 rems or monic of radia- 
tion; or 
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42> The release of radioactive mate- 
stalin concentrations whith, tf averared 
over 2 period of 24 hours, would exceed 
3.000 times the hmits speelfied for such 
nat tials in Appendix B, Table IT; or 

(3+ A loss of one working week or 
mere of ihe operation of any facilities 
affected: or 

(4) Damare to properly in. excess of 
$169 000. 

th) Twenty-four hour notification 
Each hicensee shall within 24 hours 
nohify the Director of the appropriate 
Atomic Envy Commission Re: wal 
Comphance Office hsted in Appendix D 
by telephone and telegiaph of any ine- 
dent Imolvng heensed maternal pos- 
sessed by him and which miay have 
caused or threatens to cause: 

1) Expose of the whole body of any 
individual to 5S icms or more of radia- 
tion: exposure of the skin of the whole 
body of any individual to 30 reras or 
tore of radiation, or exposure of the 
feet, ankles, hands, or forearms to 75 
rems or more of radiation: or 

(2) The release of rac’active mate- 
rial in concentrations « ich, if aver- 
aged over & period of 24 hours, vould 
excecd 509 times the hmits specified 2 - 
such materials in Appendix B, Table li, 


or 
13? A loss of one day or more of the 
operation of any facihtics affected; or 
(4) Damage to property in excess of 
| $1,000. 


mc) Any report filed with the Com- 
mission pursuant to this section shall be 
prepared so that names of individuals 
who have received exposure to radiation 
wili be stated in a Separate part of the 
wer ePOrt. 

$20.10 Report to former emplosers of 

exporttre te radjatian. 


At the request of a former employee 
each licensee shali furnish to the former 
employce a report of the former cm- 
pleyce’s exposure to radiation as shown 
In records maintained by the licensee 
pursuant to £20.40l'a’ Sueh report 
shall be furnished within 30 days from 
the tume the request is made; shall eover 
each calendar quarter of the individual's 
employment involving exposure to radi- 
ation, or such lesser period as may be 
requested by the employee The report 
shall also include the results of any cal- 
culations and analyses of radioactive 
material deposited in tae body of the 
employee and made pursuant to the pro- 
visions of $ 20108 The report shail be 

. writing and contam the foHowing 
statement: 

This report 35 furnished to :ou under the 
provistohs of the Atonue Energy Commission 
regulations enutled Standards for Protec- 
tron Against Rudiation”’ ‘10 CFR Part 20) 
You shouid preserve this report tor muture 
reference 


(b’ The former employee's request 
should Inelude appropriate identifying 
data, such as social security number 
and dates and locations of employment. 
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§ 20.495 Reports of overexposures and 
excessive levels and concentrations. 


(2) In addition to any notificavion 
required by § 20.403, each licensee shall 
make a report in writing within 36 days 


to the * Duirector, Divt- 
ston of State and Licensee Relations, U.S. 
Atomic Energy Commission, Washington, 
DC., 20545 , with 


& copy to the Director of the appropriate 
Atomic Energy Commission Regional 
Compliance Office listed in Appendix DB, 
of (1) each exposure of an individual to 
rudiation or concentrations of rachoac- 
tive matertal in excess of any applicable 
limit in this part or in the licensee’s 
license; (2) any incident for which noti- 
Rication is required by § 20.403; and (3) 
levels of radiation or concentrations of 
radioactive material (not involving ex- 
Cessive exposure of any individual) in 
an unrestricted area in excess of ten 
ames any applicable hmit set forth in 
this part or on the Hicensee‘s license. 
Each report required under this para- 
graph shali describe the extent of ex- 
posure of persons to radiation or to 
radioactive material; levels of radiation 
and concentrations of radioactive mate~ 
ria} involved; the cause of the exposure, 
levels or concentrations; and corrective 
steps taken or planned to assure agaiust 
@ recurrence. 


‘b> In any case where a heensee 1s 
required pursuant to the provisions of 
this section te report to the Commussion 
any expesure of an wmdividual to radia- 
tion or to Concentrations of radioactive 
material the ncensee shall alse notify 
such individual of the nature and ervtent 
of exposure Such notice shall pe in 
writing and shail contain the fcilow nt. 
statement: 

This report is furnished to you ander *he 
provisions of ths Atomic Energy Com mivsich 
Tegulattons entitled “Standards ict Protec- 
tion Against Radiation ‘ 110 CFR Fatt 20 
You should preserve this report for futute 
reference 
——« ¢) Any report ed with the Com- 
Mussion pursliant te this Seclicn shail te 
orepared so that names of uc:iduais 
who have rece:ved exposure tc rediation 
ao Wu be Stated in @ Separate part of the 
zeport. 

$ 20.106 Notice to emplosecs af ex 

posure to radiation. 


At the 1eqWest of any emplover cack 
licensee shall advise such empiox-: an- 
ually of the emplosee’s expssure to 
ladiation as Shuwn sm records main- 
tamed by ihe hieensee pusuant to 
2 20.401]«a. 


EXCEPTIONS 4ND ADDITICGNAL 
ReguikEMENTS 


27 FR 5905 


25 FR 10914 


FR 6822 


wv 
a 
2$ 20.501 Applicemions for exemptions. 
© The Commission may, upon apphcation 
w by any Hcensee or upon its own initiative, 
“ grant sich exemptions from the require- 
ments of the regulations in this part as 
it determines are authorized by law ana 
wil] not result in undue hazard to life 
or property. 


§ 20.502 Additional --quircments. 


The Commission may, by rule, regula- 
non, or order. impose upon any heensec 
such requirements, 1m addition to those 
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PART 20 - STANDARDS FOR PROTECTION AGAINST RADIATION 


established in the regulations in this 
part, as it deems appropriate or necessary 
to protect health or to minimize Janger 
to life or property. 


ENFORCEMENT 
§ 20.601 Violations. 


An injunction or other court order may 
be obtained prohibiting any violation of 
any provision of the act or any regulation 
or order issued thereunder. Any person 
who willfully violates any provision of 
the act or any regulation or order issued 
tuereunder may be guilty of 2 crime, and 
upon conviction, may be punished by fine 
or imprisonment or both, as provided by 
law. 
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APPEXDIX B 
> 
CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND CONCANTRATIONS IN AIR AND WATER ABOVE NATURAL BACEOROUND—continued 
[See notes at end of appendix) (See notes at end of appendix} 
Table I Table Il Table I Tabte [1 
i] 
Element (atomic number) Isotope Column ! Column 2 | Columal Column 2 Element (tome number) isotope? Calum 1 Cotumn2 f Coluni 4 Column 2 Md 
Air Water A‘ Woter 
Alr Water Alr Water 
(uejmnl) |__ weim)y (acim (acim) (ueiml) Gejml Gucim)) {aciml) ba | 
Actinium (89). .........ce-cneees Ac 2t 8 210713 6x10-1 8X10 2x1074 . Californiuin (98) s Bxig 4x14 39410021 110-4 > 
: Seton Ox1g-3 Dylon fot rad j I BX 10-80 4X10-4 3X 19-14 pbegtin S 
Ac 228 8 8xI¢? 3X19"? 3X1¢-' 8 8X10-4 4X10-3 210-4 110-3 
x BX10-+ I 
I 2x 10-4 3xt0-3 BXI0-10 9X | Caron @) $ 5x10" sxirs 2310-1 Vtage 
Americium (08)......---------.-) Am 241 8 exiles] 1 X10-" 2x 10-0 4x 10-4 3 Sub SIS xt oi ee 4 
I 1X10 BxIo- 4ax10-8 2x10 | Cerium (54) s peo Hg ales eg seis eee 
Am 2420 5 buy eran axtews rela THUMM (58) se ences eennnnneee ness : 4X10-t 3xion8 210-9 910-5 
ve I 3X10-18 3x109 Ox10-13 Sie i 2X 10-3 310-4 8x<10-* 9x10" 4 
| Am 2«2 5 4x10-8 410-3 1XtO-# 110-0 ; axie” 1X10") gxlo" axons 
L ox10-! 4x 10-2 2x14 1510 1 5 tx10-4 Ix tort 2x10"! pol 
Am 243 8 6X1 110-4 a . 1x10! axe? aX10-1¢ 1x 10-3 
X10" 2X10" 4X 10-4 I 
I ix1o-| — gsclg-e axle» 310-9 aise eae cool salad 
| Am 344 8 4X10-¢ 1x10 1x10-t sxe | Cestum (55). 20.2.2... cece ee ee ee s 1x10-+ 21073 «10? 210-3 
I 2x10 1xles 8X 10-t 810-3 I 310-4 3xi0-4 11077 9X10-* 
Antimony ($1)... -..-...s.eceeneee 8b 122 s 2X10"? Bx10-" 8X 10-9 30+ s 4X10-? 25 ‘9°! 1x 10-¢ 6X 10-2 
I Xie! axtor+ 8X10-+ 3> 20-3 I 6X 10-$ 3r.10-% 210-7 110-3 
8b 124 8 210°? IKIO! x10 2x10 s 4X10-t 3x10-" 1X10-* oxi A 
I 21074 7X10" 7K 10-29 210+ i] 1X10-8 110-3 4x10-" 410-1 : 
8b 125 8 5X10"? 3X10-3 210-4 110-4 s $x101 3X 10-3 2 1x 10° 
i 3x 107? 3x10"? hed alg EX 10-4 1 OXt0-t TX10-2 3X 10°* 2x10" : 
AIQON (18). 20... cee eseecceeaens ees A 37 Sub? 6X10"F |... 26-22 ane XI Joo. Ss 4X10"? 2X 10-3 4x10? oxie? Fg ‘ 
A 41 sub 2X10 [oes nee ERIO* Pe I 210-7 2x10-3 “10+ 8xXlo-? ‘ 
Arseni¢ (33)... .-...ceceeeseeees-e] ASTT 3 2x10+ 1X 10-9 7x10-8 $<¢10-4 $ 6410-8 4x10" iX10-* 210° 
I 4X 10-2 110-3 1X1G-8 5X HO"? I 130-2 1X10-3 5x 10°" « “30-9 
As % 3 3X10"? 2%10-3 1X14 Sx10~9 | Chlorine (17).........-2--.e ee eee Ss 4X10-1 210-3 110-8 &x10-* 
I 1X10"? 210-4 410-9 5X10 I 2X10-1 2K 10-3 8K10°10 sxto? © 
AS76 8 tX10-t 6X10-+ 4X10-* 210-4 Crus 3 3aX10-4 1X12 sation 4x10-4 
Ww I 110 6xto-' 3X10-* 2X 1O-+ I 210-4 1X 10-2 7107" 4x 10-* rd 
rf A677 8 5X 10-2 2x10-9 2X10-8 8x10-+ | Chromium (24).....-.......00..0.| Cr St 8 110-3 $X10-2 4X 10-7 2xI0-3 
Oo I 4X 10-1 2X 10-3 110-8 8X10°$ I 2X 10-6 $X10-? 8X10"! 2X? 
AStatins (85). ...c.--cseescen eee ee] ACQH 8 7X10°4 5x 10~3 2X 10-10 2x10-* | Cobale (27) $ 3Xr0-* 2Ki0-2 1x10"? Sx10-! 
I 3X 10-4 2X10 110-4 2x10-) I 2x 10°? 110-2 Gxt 4x10-+ = 
Barium (56). .....ccc-.ceeeeenee Ba 13] 8 1x104 5X1? 410-4 210-4 $ 2X10-s Bx10-2 6X 10°) 3x 10-3 
I 4X10-? 510-8 IX1e-+ 2x 10-4 I 9x 10-+ GX Or? 310-7 2K10-? $3 
Ba 140 8 1410-7 BXtir+ 4x 10-* 310-8 a s 8X 10°? 410-2 3ax10-+ 1X 10°F 
I 4X10-8 710-8 1X1 210-3 i 5x10-4 3X10-3 2X 10"° 9xXlo~ 
Berketlum (97). ..-....2.-seneeees Bk 249 s 9X10-19 210-2 3xX10-1 6X10! Cow $ 310-7 110-2 1X {0-* S03 
1 1X1o-t 2X 10-9 4107+ GX 10-1 I 9X Lr? 110-3 aXK10-% 3x10-+ 
ve | Bk 260 8 1X10- 8X10-3 8X10 2X0? | Copper (20)._ 2-2... cece ence eeeee Cut s 210-6 110-2 2X 1073 3X10"! 
ad I 1x10-¢ 6X10 4xlo-r 2x10" I 4 X10-¢ 6X10-3 410-4 2x10-* 
Herylnum (4)... .--..ccee--eneeee-| Be? . et as pola ep ae Feb ae Curiuitth (98)... .eeeeee--eeeee- es] Cm 242 . 1x 10-1 7x10 419-12 2X 10-3 
1 3 ' ; ! i 
Bismuth (83).........--cseeeeeees BE 206 8 210-7 1X1 3 8X 10-9 410-4 Cm 243 Ss ox tons han elo-13 Bott ” 
I 1X10°? 110-2 5x 10-9 4x10-+ I 1X19-10 7x10 3X 10-12 2x10 «3 
Bi 207 5 2107 210-5 6X10-% 6X 10-2 Cm 24a $ 9X 16-13 2X10-" 3x 10-18 710-4 
rf 1X 10-+ 2K 10°3 $X 10-10 6X10"? I 1919710 BX 10-4 Sits 3x10"? ‘° 
Bt29 3s 6xl0-* 1 107? 2410-18 4X 10-+ Cm 245 8 SX 1012 110°! 2x1 4x10-¢ 
i 6x10-* 110-3 2X 10-10 4 10-2 I 1X 19-10 BX10-+ 4Xtorn 3xK10-7 
Bi2i2z s 110-7 110-9 3x 10-* 4X10-' Cm 246 s SX10-12 1Xt0-" 210-13 4 ire 
I 2K10-? 110-3 7Xiv * 4X10"! 1 1X1g-10 8X1 410-2 3xir? 
Bromine (35).....--.... petcccsees Br 82 s 1X 10-8 810-3 4x 10-4 3xlo-4 Cm 247 8 5X10 1xides 210-73 4x10-+ e 
I 210-2 110-3 6X 107+ X10" se I 1 LO-s0 6X10-+ 41032 axto-3 
admiutin (46).....0..scceeeeeeene 1 s 5X10" 1073 2X10-+ 2xlo-* Cm 248 8 8X lors” 1X10 210-4 t 
Cad: @ Ca 109 $ ‘ 5 x ior 33 
I 7x10? 5x10? 310-4 25 10-" I 1X10" 4x10 axag-n ixio? = 
Cd 115m s 4X 10°? 7™X10-" 1X 10-* 3x10? Cm 249 8 110-3 6X10-3 4X10-3 exinr © 
I 4x<10-+ 7K 10-8 110-9 3 1073 I 1X10-+ 6x10-4 4x10-* 2Xio-s 
Cd 115 s 210-7 1X 19-2 810-4 3X10-* | Dysprosintm (06)...--...-.22.....] Dy 165 s $x toe 1< 10-3 9X10"% 4x10"! 
I 2x 1x<i0-3 6X10-4 4X 10s I 2X 10-6 110-3 7X 10-* 4X190-! 
Calelum (20)... .-<.ceeeeee-nnneee- Ca 45 s $x 10°% 8X 16-! 1X10-4 9xiot |. Dy 166 8 2X 10-7 1x10-3 8x10"? 4Xlos 
I 110-7 5X10-$ 4x10? x10" | %* { 2X10-t 110-3 7x10-* aioe? 
Ca 47 g 2x10"? 1X10" 6X lg-? SX10-? | Binatetatum (09). -.....-----. eee Eo 233 8 8xX1o-i+ tad Sx1e" 2x10"! 
I 210-7 110-7 6x 10-8 310+ I 6X 10-14 Ty 2X10-# 210-4 
Callfornium (98)........<0----..-- creas $ 2x10 1X10-¢ $X10-1 410-3 Es 264m § $104 19-8 210-18 2x 10-3 
IT 13 19°00 7X10-4 3x10-t3 2xto I 610-4 10-4 2>¢10-!8 2Xtor+ 
Ct 290 3 5x19-13 4x 10>" 2xX10-4 1X 10-3 Ee 2 5 210-11 axte-< 6X 10-33 Iyi0-4 
] 1197 Ix10-3 310-22 3x10? I 1x 10-1% axior 4x1 110-3 
ae} CL26% 4 Qt: 1% 10-8 6X10-1 4x 10-4 Ee 255 8 8X10 exiee 2X10" 3X10") 
I $3<10-18 aXi0-* 3xie3 310-3 1 4x 10-% $4104 1X10 * 3X 10-4 
Cf 282 3 2xXhrh 2x10-+ 7k10-7 2k10-3 [ Erblum (68)..-.... 2.2... ..200ee. Er 169 $ 4x1 3X 10-3 2x 10"# ax iu-? 
I 1x10 | 3510 axto-# 2X10? Br ier g ot ae S10 ie Beige 
T $ 3 i 2x It 
See footnotes at end of table. *Added 30 FR 153801 I 6X I-? 3x1079 2K 10-9 ett 


December 22, 1965 


wth Sate tie Merge = ily top mar Nes & 


i ER iia il aa | 


¢ Se 
i : 
z 
: 
‘ 
% 
if 
7 
‘ 
7 £-UL%5 2.-9bXa eld XS t 
; sary er he 8 ars 1g 
eorxe | wR 1 
n i xg | : tees , QRS beet | TTT otter cea eLEN EOLA } 
: “ t+ 
. redirg | EX $ 26§ Id 
H ri x6 | z-O8XE I 
ri XE £-QUxt g WHT 34E 
sll | rnXe I 
% e-UI Xs eS g WET Nd 
\ OX? bes eMXE i 
: ar % i | (LXE . Fs 6 taal alata (BL) GRU eig 
> t 
: Haat , BIXE ' . BE OTe to gt) spgoyasong 
i 4 OT XG } 2: s 60T Pd 
Ser Mm eax? - t 
: wi 1-O1KE s COLD [ooerr ctr te ttre Cob uINspAHY 
Aug OIXE I 
sae a #0 x9 < £8b FO 
. a HS Ke | 
oe eutxe |: 3 WIA RO | 
i Ey SOIXE i \ 
na ele 5 SRI SQ [omer eeeer rn ceoey CUE IUSEY 
Ry as DIXS : s wan 
x fe] OLXT i 
: ibs a 
” g exe z 3 WES EN |>7 °° (1b) MIMI GUNOD) URC 
8 OIXT u 
oe Sh! 3 GOIN 
> OIXE 8 #2 IN 
pq OTXE I 
+8 xz 8 OT IN: [Terrrenaensasr ens ene, ($2) T9H91N 
Ba Ste 
Es a xe 8 LEG AN [orreser ens neeesene (eq) TanyuTtdeN 
mOEXS 
Ra -0TX9 i esis 
“ Pu ete 8 geUPN 
: tI i 
Be pe xe g WIPN {09} TANIA POON 
fa pelt 8 BBO}G [orem mmo enem meee (zy) TanmOpgsiow 
-O1XZ Pa 
| et — 
ee peter 8 201 3H 
vis 1-E 8 WGI BEL [o*reo*eeme esse eee oe (08) £1nd10y 
Be. par ed I 
an OLX wu 
j Za ree 
a; s ai 
< Ej -O1XE I ie 
a wn et} 8 - ve DA “*" (oz) osouBsuepy 
OLX WT [orrerrece et et teers (12) Uhy1agN 
| Oe { sie ili i 
© pert ord 3 Zz ad 
: “ a) “et fe st-Ol XB 8 or2qd 
. 01 X$ er 
Ea -OIXe $ vases 
ws | ef DIKE, 3 OF1 OT 
= ORF 38 BADE" 
a {[at/or) ((Gafory {raufarty (yaujorm) 
Pe 4218 Ay ay¥ ANAL N¥ 
hie ZUUTYOD Tumnep ZuwnioD ft uamyjop + Motos] (equ fttro¢8) yaemerg 
H ge I QuL 
es : Sen fee ee 
'S [s1puxide jo pus ye sojor Gag] 
: PaNd]}GOs—GRNOTOR YS T¥BOLV.! TACTY ELLY CMY UIT NI SNOILYLRBOROD 
g 
x 
A 


ih 


+ tae andl ee ns cee tee FR HR Ae censi S  e HeAlto 


a REV 


A ee ree 


PNatay Bene y vibe 


ANY 


<4 
re Re SMe 


v= Tuber | dng a 2 | 
t- 
-OLXL “**) o O1X9 qus WSR AN [ret teeters eeee ee (OR), BOTA 
sXe $-OLXZ + OLXS I 
-O1X9 stirs reba 8 6S 85 
1-O1XZ 2 KE 2 GY I _ 
OTN 6-01 XR 101 X6 s Coad [reer teeretorseerssessses (9%) TNT 
s-O1XE 1-01XS (-OLXZ I 
OIXE 4-04 XB a OUXZ $ 46 47 
1-O1X$ *1-01X6 $-O1 XE n 
-O1X$ CHAXY refed s 261 2Y 
t eI t- t , 
reOT XZ cl KF oI T $ OST AT [errr erste et tte een (eL) Os erp EAL 
s-GIXE -OLXT 1OUXE t 
eOIXY +-OUXE LOUK s Str} 
OIXO -OLXT HOLKE I 
+-O1RZ $-O1X9 2-01XS ls BIT 
c-O1XF 3x ZL 4-O1KE I 
Horsey OIE #-01XE ¢ eer 
DEXA t- tH 1-016 I 
Oe eorre -O1XE 8 tel 
7ULAS +01 XT -OLXE TI 
-OLX8 1-OIX1 eT X6 $ ett 
1-01 XZ £-OIXZ t-0UX2 I 
1-08 XO OLX UIXZ $ 6211 
OL XG s-Ul 1-UL XR I 
(-OEXE 1-05 e-YR s WET 
9 HIXe 7OIX9 } c-OIXS a a a a no A ce 
-O1XZ e-O1X8 019 ee oe 8 Coens (es) eagpor 
t-OI KR 1D 1-UIXE I 
01X68 6-OUX6 4-01 XZ $ AE Uy 
HAlxy 6-01 X90 9-02 XZ I 
-O1XF sPEX OT XZ 8 TaCIT Uy 
s-OLX2 a-OIXZ # OEXZ i } 
s-O1Ne +01 ae Ix § Wp IT UL 
t t =! £ 
cOUXT | a orXe sXe 3 TORE AY Potts tere (6p) MONON 
ee aoa: -OIXP maaenaeiniend 9 bod A ang 
t-O1 XE vO XZ f natx¢ i HE F 
e-B16 pelts 0 xe $ tH ee: avkapsg 
¢ 4-01 t+01 
-O1XE iorX? {O1Xe 8 QOL OR] rreterneeeseees ig) ONDFONTORE Ss 
«-OIXL e-orXe 1-0 XE t a bart 
s-OI XL 4 ORXT e-GIX# 1 8 IGE tH prt ttt tree renege anaEg ‘ 
1-08 XZ #01 XE 2-O1X8 } t wy 
1-01 XS ¢-O1XF eOIKl s SOE UY 
-OLXS +-O1X8 1-OlXS 3 
9-91XS sOIXI xe s R61 DY 
1-O1XI $-UIXS 2-O1X9 1 
1-OLXZ OIE rOixe § QI UY [ret tems tetee etre tener =f02) PION 
t-O1XZ 01! on 
c-O1X t IX at x i 4 WD | cmrsstesseres oe GB) wnjusnitap 
OUXF 2-01 XE (O1XZ 
(01x s-O1XS 1 GIXS 3 SECEY [PF Tete sees ee sess sees Ces wep 
c-OIXS 1-OLXE 1-OUNS I 
iter 4-axe ge $ ost PO 
tO XS 4 i 
ror t Ol s 01 XE 8 BSE PO [errr str terres (yo) UrrEyopEn 
OUXS OT X6 ‘ 
$-01X8 EOtKa Mra ats s BTS errs i oUpON 
HOEXG WALXE OI KE t 
eis a et 2 ae Slee % 
t nt t 
ae [aise 2 ie 
T XE 4 i 
ae et 4-01 KZ, not g 9G TL | corer sore eeeeee--9 (QT) EMMIS 
HOIXE e-01 XE s-OTKZ 1 } 
e-OEX? 8-O1XE 4-01 X6 $ oI AF 
1-O1XZ o1-piXe eOIXZ I | 
s-O1XZ or-OL XT 4-01 XF $ i Og 
#01 XS 01-61 X9 $-OlXZ I GA etez LA) 
¢-O1X8 ¢1-O1 XP e-O1X1 $ a1 Ag & 
-O1X9 -OEXT t-OIXE 1 (67 2'6mZib) sab 
-01XY t-OLXI 1-OLXF $ Bel Ag o-oo crs neonnaseee oe (9) undoing: 
(Eta forsy é¢usjor) (yaar ” 
TOTEM av NY Pe 
zuampog ] ruamjoo Lomas odotosy (aequme oymo1e) quemeygT ba 
v 
IE 1904, 1 9)q8, E 
wo 
[rpuadds Jo PUS 4G S40 GEG] 3 
q 


PeNUsJUOS—-QNOOIOHIVE TFSOLVN GACY UDLYA GNY IV NI SHOILYSLNGONOD 


Pewee 


< 


ak 8 . 


a 


20, 


B 

4 

a, 

, 
oe 


— ty ae one 


agai en coe Ee io 
4 d 
Et 
Fe 
es 
‘ 
4 
in 
i 
Wy 
fle 
CONCENTRATIONS IN AIR AND WATER ABOVE NATUNAL BACKUROUND—+vontinued CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND=—contlined j 
{See notes at end of appendix} [See notes at end of appendix] { 
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Table I Table Table Table 1 2 
Element (atomic number. tsoiope ! Colunits ) Columw 2 Coluren t Cotunn 2 Element (atomic number) [Sotope ? Colum! Column Z Colona Calunn 2 ° 
Air Serr Alr Woter Ar Watet An re { 
qwennlt {ucinut quer (wef (uci) (ucitnis Guertnbs SI | § 
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#2 "Soluble (9); Insoluble (1). 

§Sub  menne that values given aro for submersion in a somilapticrical Infilaite ctoud of alre 

borne material. 

Sora Litany tae where lhete is ativtore al ait or 
water of ryore 1h An ore radandetile, the hing sahtes 
for pirpeses of thls Appendiy should be determined ay 
tallows 

1. If the ydentit, anel comeentration of eneh tide 
chi oi dhe oeteyee are Keowee. The Tmatin vatae. 
ShoubL be efertyed as falls Petcrmine, ba earth tas 
ebhatetehrle (Une aiakcore, Fhe naiia be beet Phe que unitiey 

wresent Ta fie tities old the Hint othery is cb 
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tot an aoamistire “Phe surat such ritie. for all Une 
tadtonaeltdes day the raekeude tas Bab eyeeed a abe, 
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* 2. If olther tho identity or the concentration of any radionuelide in the mixture lg not 
known, the limiting valnes for pin poses of Appendix B shall bo: 
Q, For purposes of Table J, Col. t--6 10 2 Te ae Ae og ne he oy 
b&. Far putpores of Table I, Col 2--4 5 107 
¢. For purposes of Table IT, Cot 1--2 < 1074 
d. For purposes of Kiule II, Col. 2-9 X 10 4 


3. If any of tho conditions apecified below 
are met, the corresponding values specified eerie 5 
bolow may be used ti deu of these specined 
in paragraph 2 above. 


Tett Is Known that Sr00, Pek EL 
table Lb only), Po aia, Pe sin, A 


4 If the mixture of radionuclides con- 6. For purposes of this Mote, n rndic- 
sista of uranium and its daughter products nuclide may be coneldered a8 not present in 
th Oye dust prior to chemical processing Off a mixture If (n) tho ratio of the concentra- 
the yranlum ore, the values specified betow] tion of that radionuclide In tho mixture 
may bo used In dleu of those determined Int (Ca) to the concentration Hmit for that 

Gaceordance with paragruph 1 above or thosez radlonuctide epectted in Tabie IT of Ape 
Rspevified in paragraphs 2 ond # ubove, Apendix “BY (MPCs) does not exceed Yio, 
m 0, For purposes of Table %, Col. 1--1 x 100" Ca 1 

Guc mi gross alpha activity: or 2.5 10 (Le. MPCi 19) 824 () the sum of such 
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ac ini natural Urantum; or 75 microgram’. ratios for all the radionuclides considered as 
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ue mt gross alpha activity; or @xlo-74 “4 1, 
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Unidentified radtoactive: matertals 0 or rang of 


the above in uakoown mixtures _ acid 0.1 


Nore: For purposes of §§ 20.203 and 20.304, 
where there is Involved a combination of iso- 
topes in known amounts the limtt for the 
combination should be derived as follows: 
Determine, for each tsotope in the combina- 
tion, the ratio between the quantity present 
in the combination and the tmut otherwise 
established for the specific tsotope when not 
in combination. The sum of such ratios for 
all the isotopes in the combination may not 
exceed "1" (ie. “unity”}. 

ExaMPLE: For purposes of § 20.304. if a 
particular batch contains 2,006 uc of Au'™ 
and 25.000 uc of C¥, it may also include not 
more than 3,000 ue of I". This limit was de- 
termined as follows: 


2.000 at Aw Pao we 3,000 ne HH 
10,000 nt 30,000 xt: 30,000 xe 


The denominator in each of the above ratios 
was obtained by multiplying the figure in 
the table by 1.000 as provided in $20,304. 
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Areenox D 
UNITED STATES ATOMIC ENERGY COMMISSION 
COMPLIANCE OFFICES 
Regton Telephone 
1 Address 
Daystins Nights and 
Connccttens Telesvors Distetet of Columbia, holidays 
ine, Mr usetts, New Uamp- acest 

coe > Now Moe York, Pennsylvanis, 

Rhode Island, and Vermont. Re 


" 3%6 Hudson ot. New 


Alabama, Arkansas, Floride, Georgia, Kentucky, 
foulsters, Bislalpe Nosth Corolle. Fanomia 


6, Pusrto Riso, South Carolin, Ten- UBAEC, 


50 2h Bt. NE., Atlanta, 


na a i Vugin Islands, end Wet) Ge ys 404-826-5701 | 404-528-8701 
Itt Begin 331, Division of 
omplance, UBAEC, 
iilnols, Indisno, tows, Bichigen, Afinnesota, Suite 410. Gakbrook 


Missourt .Oilo, and Wisconsta idg., Oak 
Brook, Ilh., 00823... sce 312-654-1680 | 312-739-771 
5 


1v 


10995 West Colfax Ave. 
Coluado, Fdulio, Kansas, Montana, Nebravka, ‘ 
New Afextco, North Dakota, Oktahiona, Sour pe aol ge ern -EGT-AAT | HG-TI 


MakOtu, Te sas, Vinh, and Wyoming, 
¥ 2131 Bancroft Way, 
Berkeley. Calif. or7oe” -| 15-8H-S020 415-341-5820 
Alinka, Atirous, Culifornia, Hawall. Nevaila, 


Oregon, Washington and US tereltortes and 1 .. ~____3t Fi ER R 4668 ___ =) 4 


possessions in ite Face, 


Note: The record keeping and reporting re- 
quirements contained In this part have been 
approved by the Bureau of the Budget in 
accordance with the Federal Reports Act of 
1942. 


Appendix C from 25 FR 10914, 


Appendix O from 27 FR 10826, 
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| PART 
34 


Sec. 

34.1 Purpose and scope. 

342 Definitions. 

34.3 Applications for specific licenses. 


Subpart A—Specifte Licensing Requirements 


34.11 Issuance of specific licenses for use of 

sealed sources in radiography. 
Subpart B—Radiation Safety Requirements 
EQUIPMENT CONTROL 

3421 Limit on levels of radiation for radlo- 
graphic exposure devices and storage 
contalners. 

3422 Locking of radiographic exposure de- 
vices and storage contatners. 

34.23 Storage precautions. 

3424 Radiation survey instruments. 

34.25 Leak testing, repair, tagging, opening, 
modification and replacement of 
sealed sources. 

34.26 Quarterly inventory. 

34.27 Utilization logs. 


PersonaL Raviation SaFety ReQuirEMENTS 
FOR RADLOGRAPHERS AND RaDIOGRAPHERS’ 
ASSISTANT 

$4.31 Limitationa 

3432 Operating and emergency procedures. 

34.33 Personnel monttoring Control, 

PRECAUTIONARY PROCEDURES IN RADIOGRAPHIC 

OPERATIONS 

34.42 Security. 

34.42 Posting. 

34.43 Radfation surveys and survey records, 


EXEMPTIONS 


$4.5] Applications for exemptions. 
Appendix A. 


§ 34.1 Purpose and scope. 

This part prescribes requirements for 
the issuance of licenses for the use of 
sealed sources containing byproduct ma- 
terial and radiation safety requirements 
for persons using such sealed sources in 


© radiography. The provisions and re- 


quirements of this part are in addition 
to, and not in substitution for, other re- 
quirements of this chapter. In partic- 
ular, the provisions of Part 30 of this 
chapter apply to applications and licenses 
subject to this part. Nothing in this part 
shall apply to uses of byproduct material 
for medical diagnosis or therapy. 


TITLE 10 - ATOMIC ENERGY 


UNITED STATES ATOMIC ENERGY COMMISSION 
RULES and REGULATIONS © 


LICENSES FOR RADIOGRAPHY AND RADIATION 
SAFETY REQUIREMENTS FOR RADIOGRAPHIC 


OPERATIONS 


§34.2 Definitions. 


As used in this part: 

(a) “Radiography” means the exami- 
nation of the structure of materials by 
nondestructive methods, utilizing sealed 
sources of byproduct materials; 

(b) “Radiographer” means any indi- 
vidual who performs or who, in attend- 
ance at the site where the sealed source 
or sources are being used, personally 
supervises radiographic operations and 
who is responsible to the licensee for as- 
suring compliance with the requirements 
of the Commission’s regulations and the 
conditions of the license; 

tc) “Radiographer’s assistant‘* means 
any individual who, under the personal 
supervision of g radiograrher, uses radio- 
graphic exposure devices, sealed sources 
or related handling tools, or radiation 
survey instruments in radiography; 

{d) “Radiographic exposure device” 
Means any instrument containing a 
sealed source fastened or contained 
therein, in which the sealed source or 
shielding thereof may be moved, or 
Otherwise changed, from a shielded to 
unshielded position for purposes of mak- 
ing a radiographic exposure; 

fe} “Sealed source’ means any by- 
product material that is encased in 2 
capsule designed to prevent leakage or 
escape of the byproduct material; 

(f) “Storage container” means a de- 
vice in which sealed sources are trans- 
porteed or stored. 


§34.3 Applications for specific licenses, 


Applications for specific licenses for 
use of sealed sources in radiography shall 
be filed on Form AEC 313R, “Application 
for Byproduct Material License—-Use of 
Sealed Sources in Radiography.” 


Subpart A—Specific Licensing 
Requirements 


§ 34.11 Issuance of specific licenses for 
use of sealed sources in radiography. 


An application for a specific license for 
use of sealed sources in radiography wil} 
be approved if: 

(a) The applicant satisfies the general 
requirements specified in § 30,33 of this 
chapter; 

(b) The applicant will have an ade- 
quate program for training radiogra- 
phers and radiographers’ assistants and 
submits to the Commission 2 schedule or 
description of such program which specl- 
fies the: 

(1) Initial training; 

(2) Periodic training; 
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(3) On-the-job training; 

(4) Means to >e used by the licensee to 
determine the radiographer’s knowledge 
and understanding of and chility to com- 
ply with Commisston regulations and H- 
censing requirements, and the operating 
and emergency procedures of the appli- 
cant; and 

(5) Means to be used by the licensee to 
determine the radiographer's assistant’s 
knowledge and understanding of and 
ability to comply with the operating and 
emergency procedures of the applicant; 

{c) The applicant has established and 
submits to the Commission satisfactory 
written operating and emergency pro- 
cedures as described in § 34.32; 

{d) The appiicant will have an ade- 
quate internal inspection system, or other 
Management control, to assure that 
Commission license provisions, Commis- 
sion regulations, and the applicant's op- 
erating and emergency procedures are 
followed by radiographers and radiog- 
raphers’ assistants; 

(e) The applicant submits a descrip- 
tion of its over-all organizational struc- 
ture pertaining to the radiography pro- 
gram, including specified delegations of 
authority and responsibility for opera- 
tion of the program; and 

tf) The applicant who desires to con- 
duct his own leak tests has established 
adequate procedures to be followed in 
leak testing sealed sources, for possible 
leakage and contamination and submits 
to the Commission gs description of such 
procedures including: 

(1) Instrumentation tobe used, 

(2) Method of performing test, ¢e.€., 
points on equipment to be stneared and 
method of taking smear, and 

(3) Pertinent experience of the person 
who Will perform the test. 


June 29, 1965 
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PART 34 - LICENSES FOR RADIOGRAPHY AND RADIATION SAFETY, ETC. 


Subpart B—-Radiation Safety 
Requirements 


Equipment CONTROL 


§ 34.21 Limits on levels of radiation for 
radiographie exposure devices and 
storage containers, 


Radiographic exposure devices meas- 
uring less than four (4) inches from the 
sealed source storage position to any ex- 
terior surface of the device shali have no 
radiation level im excess of 50 milli- 
roentgens per hour at six (6) inches from 
any exterior surface of the device. 
Radiographic exposure devices raeasur- 
ing a minimum of four (4) inches from 
the sealed source storage position to any 
exterior surface of the device, and all 
storage containers for sealed sources or 
for radiographic exposure devices, shali 
have no radiation level in excess of 200 
millircentgens per hour at any exterior 
surface, and ten (10) milliroentgens per 
hour at one meter from any exterior sur- 
face. The radiation levels specified are 
with the sealed source in the shielded 
(Le., “off”) position. 


§ 34.22 Locking of radivgraphic ex- 
posure devices and storage contain- 
ers. 


Bach radiographic exposure device 
shali be provided with a lock or outer 
locked container designed to prevent un- 
authorized or accidental removal or ex- 
posure of a sealed source and shall be 
kept locked at all times except when 
under the direct surveillance of a radi- 
ographer or rediographer’s assistant, or 
as may be otherwise authorized pursuant 
to §34.41. Each storage container tke- 
wise shall be provided with a Iock and 
kept locked when containing sealed 
sources except when the container is 
under the direct surveillance of a radi- 
ographer or radiographer’s assistant. 


§ 34.23 Storage precautions, 


Locked radiographic exposure devices 
and storage containers shall be physically 
secured to prevent tampering or removal 
by unauthorized personnel. 


§ 34.24 Radiation survey instruments. 


The licensee shali maintain sufficient 
calibrated and operable radiation sur- 
vey instruments to make physica! radia- 
tion surveys as required by this part and 
Part 20 of this chapter. Each radiation 
survey instrument shali be calibrated at 
intervals not to exceed three (3) months 
and after each instrument servicing and 
a record maintained of the latest date of 
calibration. Instrumentation required 
by this section shall have a range such 
that two milliroentgens per hour through 
one roentgen per hour can be measured. 


30 FR 8185 


June 29, 1965 


§34.25 Leak testing, repair, tagging, 
opening, modification and replace- 
ment of sealed sources. 


(a) The replacement of any sealed 
source fastened to or contained in a radi- 
ographie exposure device and leak test- 
ing, repair, tagging, opening or any 
other modification of any sealed source 
shall be performed only by persons spe- 
cifically authorized by the Commission 
to do sa. 

(b>) Each sealed source shall be tested 
for leakage at intervals not to exceed 6 
months. In the absence of a certificate 
from a transferor thet a test has been 
Yade within the 6 months prior to the 
transfer, the sealed source shall not be 
put into use until tested. 

(c) The leak test shall be capable of 
detecting the presence of 0.005 micro- 
curle of removable contamination on the 
sealed source. Ar acceptable leak test 
for sealed sources in the possession of a 
radiography licensee would be to test 
at the nearest accessible polnt to the 
sealed source storage position, or other 
@ppropriate measuring point, by a pro- 
cedure to be approved pursuant to § 34.11 
{1}. Records of leak test results shall 
be kept in units of microcuries and main- 
tained for inspection by the Commission. 

(d) Any test conducted pursuant to 
paragraphs (b> and (c) of this section 
which reveais the presence of 4.005 
microcurie or more of removable radio- 
active material shall be considered evi- 
dence that the sealed source is leaking. 
The licensee shall immediately withdraw 
the equipment involved from use and 
Shall cause it to be decontaminated and 
repaired or to be disposed of, in accord- 
ance with Commission regulations. A 
report shall be filed, within 5 days of the 
test, with the Director, Division of Ma- 
terials Licensing, US. Atomic Energy 
Commission, Washington, D.>., 20545, 
describing the equipment involved, the 
test resuits, and the corrective action 
taken. A copy of such report shall] be 
sent to the Director of the appropriate 
Atomic Energy Commission Regional 
Compliance Office listed in Appendix D 
of Part 20 of this chapter “Standards 
for Protection Against Radiation.” 

<e) A sealed source which is not fas- 
tened to or contained in a radio- 
graphic exposure device shall have per- 
manently attached to it a durable tag at 
least one (I) inch square bearing the pre-~ 
scribed radiation caution symbol it con- 
ventional colors, magenta or purple on 
@ yellow background, and at least the 
instructions: “Danger—Radioactive Ma- 
terial—Do Not Handle—Notify Civil Au- 
thorities if Found.” 


§ 34.26 Quarterly inventory- 


Each licensee shall conduct a quarterly 
physical inventory to account for all 
sealed sources received and possessed 
under his license. The records of the 
inventories shall be maintained for in- 
spection by the Commission, and shall 
include the quantities and kinds of by- 
product maiexial, location of seated 
sources, and the date of the inventory. 


§34.27 Utilization logs. 


Each licensee shal! maintain current 
logs, which shall be kept available for 
inspection by the Commission at the 
address specified in the license, show- 
ing for each sealed source the following 
information: 

(a) A description (or make and model 
number) of the radiographic exposure 
device or storage container in which the 
sealed source is Iucated: 

{b) The identity of the radiographer 
to whom assigned; and 

(c) The plant or site where used and 
dates of use, 


PERSONAL RADIATION SarerTy REQUIRE- 
MENTS FOR RaDIOGRAPHERS AND Ranioc- 
RAPHERS’ ASSISTANTS 


§ 34.31 Limitations. 


(a) The licensee shall not permit any 
person to act as a radiographer until 
such person: 

(I) Has been instructed in the sub- 
jects outlined in Appendix A of this part 
and shall have demonstrated under- 
standing thereof; 

(2) Has received copies of and instruc- 
tion in the regulations contained in this 
part and the applicable sections of Part 
20 of this chapter, AEC license(s), and 
the licensee's operating and emergency 
procedures, and shail have demon- 
strated understanding thereof; and 

(3) Has demonstrated competence to 
use the radiographic exposure deyices, 
Sealed sources, related handling tools 
and survey instruments which wilt be 
employed in his assignment. 

(b) The licensee shall not permit any 
person to act as a radiographer’s assist- 
ant until such person: 

(I) Has ceceived copies of and instruc- 
tions in the licensee's operating and 
emergency procedures, and shall ‘ave 
sonra understanding thereof; 
an 


(2) Has demonstrated competence to 
use under the personal] supervision of the 
radiographer the radiographic exposure 
devices, sealed sources, related handling 
tools and radiation survey instruments 
wen will be employed in his assign- 
men 


§ 34.32 Operating and ersergeney pro- 
cedures. 


The ticensee’s operating and emer- 
gency procedures shall include instruc- 
tions in at least the following : 

(a) The handling and use of licensed 
sealed sources and radiographic expo- 
sure devices to be employed such that no 
person is likely to be exposed to radia- 
tion doses in excess of the limits estab- 
lished in Part 20 of this chapter “Stand- 
ards for Protection Against Radiation”; 

(b) Methods and occasions for con- 
ducting radiation surveys; 

(c} Methods for controlling access to 
radiographic areas; 

{d) Methods and occasions for locking 
and securing radi-’raphic exposure de- 
vices, storage -. ainers and sealed 
sources! 
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(e) Personnel monitoring and the use 
of personnel monitoring equipment; 

(f) Transporting sealed sources to 
field locations, including packing of 
radiographic exposure devices and stor- 
age containers tn the vehicles, posting 
of vehicles and control of the sealed 
sources during transportation; 

{g) Minimizing exposure of persons in 
the event of an accident; 

(h) The procedure for notifying 
proper persons in the event of an acci- 
dent; and 

{i} Maintenance of records. 


§ 34.33 Personnel monitoring control. 


(a) The licensee shali not permit any 
person to act as a radfographer or as 2 
radiographer’s assistant unless, at all 
times duving radiographic operations, 
each such person shall wear a film badge 
and either a pocket dosimeter or pocket 
chamber. Pocket dosimeters and pockcs 
chambers shall be capable of measuring 
doses from zero to at least 200 milli- 
Toentgens. A film badge shall be as- 
signed to and worn by only one person. 

(b} Pocket dosimeters and pocket 
chambers shall be read and doses re- 
corded daily. A film badge shall be im- 
mediately processed if a pocket chamber 
or pocket dosimeter fs discharged beyond 
its range. The film badge reports re- 
ceived from the film badge processor and 
records of pockct dosimeter and pocket 
chamber readings shall be maintained 
for inspection by the Commission. 


PRECAUTIONARY PROCEDURES IN 
RADIOGRAPHIC OPERATIONS 


§ 34.41 Security. 


During each radiographic operation 
the radiographer or radiographer’s as- 
sistant shall main:iain 4 direct survell- 
lance of the yperation to protect against 
unauthorized entry into a high radi- 
ation area, as defined in Part 20 of this 
chapter, except (a) where the high radi- 
ation area fs equipped with a control 
device or an alarm system as described in 
§ 20.203(c)}(2) of this chapter, or (b) 
where the high radiation area is locked 
to protect against unauthorized or acci- 
dental entry. 


§ 34.42 Posting. 


Notwithstanding any provisions in 
§ 20.204(c) of this chapter, areas in 
which radiography is being performed 
shall be conspicuously posted as required 
by § 20.203 (b) and (c) (4) of this chapter. 


§ 34.43 Radiation surveys and survey 
records. 


{a} No radiographic operation shail be 
conducted uniess calibrated and operable 
radiation survey instrumentation as de- 
scribed in § 34.24 is available and used at 
each site where radiographic exposures 
are made. 

{b) A physical radiation survey shall 
be made after each radiographic expo- 
sure during a radiographic operation to 
determire that the sealed source has 
been returned to its shielded condition. 


FOR RADIOGRAPHY AND RADIATION SAFETY, ETC. 


(c) A physical radiation survey shall 
be made to determine that each sealed 
source is in its shielded condition prior 
to securing the radiographic exposure dc- 
vice and storage container @s specified 
in § 34.22. 

(d) Reeords shall be kept of the sur- 
veys required by paragraph {c) of this 
section and maintained for inspection by 
the Commission. 


EXEMPTIONS 
§ 34.51 Applications for exemptions. 


The Commission may, upon applica- 
tion by any licensee or upon its own 
initiative, grant such exemptions from 
the requirements of the regulations in 
this part as it determines are authorized 
by law and will not result in undue 
hazard to life or property. 


APPENDIX A 


f. Fundamentals of radiation safety. 

A. Characteristics of gamma radiation. 

B. Units of radiation dose (mrem) and 
quantity of radioactivity (curie}. 

C. Hazards of excessive exposure of 
radiation. 

D. Levels of radiation from tlcensed 
matertal. 

E. Methods of controlling radtation dose. 

i. Working time. 

2. Working distances, 

3. Shielding. 

If. Radiation detection Instrumeptation to 
be used. 

A. Use of radiation survey Instruments. 

f. Operation. 

2. Calibration. 

3. Limitations. 

B. Survey techniques. 

C. Use of personnel monitoring equipment. 

1. Film badges. 

2. Pocket dosimeters. 

3. Pocket chambers. 

Til. Radiographic equipraent to be used. 

A. Remote handling equipment. 

B. Radiographic exposure devices. 

C. Storage containers. 

IV. The requirements of pertinent Federal 
Regulations. 

V. The licensee's written operating and 
emergency procedures. 
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AND EQUATIONS 


z 
2 + D 
l EFxD = = T (Exposure time) a 1 = 1 
cs 
2 D 
2 
v2 2 
D D 
3. MAS 1 1 4: Gl ed - 2 
MAS 2 2 12 2 
D D 
2 1 
2) (So eee 
yA 
D 
: Where: 
= FF or EF = Film factor or exposure factor 
#4 U D = Distance (source to film) 
_— I = Radiation intensity 
- 7 T = Time (exposure time) 
s 4 — TS = Time x source strength 


Some rules involving algebraic expressions: 
Monomial - Algebraic expression with one term 
: | Binomial - Algebraic expression with two terms 
= Polynomial - Algebraic expression with two or more terms 
: Algebraic expressions - Group of literal numbers and symbols that 
Pp stand for a number 
a Term - Algebraic expression whose parts are not separated by plus 
7 or minus signs 
Symbels - Plus, minus signs 
Literal number - Letter that stands for a number 
Absolute value of a signed number - The value of a signed number 
Negative number - Shows minus sign before number 
Signed number - Shows plus or minus before number 
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fa 
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Number Number Square Square root 


1 16 81 6.4031 
2 17 64 6.4807 
3 18 49 6.5574 
4 ‘9 36 6.6332 
5 20 25 6.7082 
6 21 16 6.7823 
7 22 09 6.8557 
8 23 04 6.9282 
9 24 01 7.0000 

10 25 00 7.0711 

11 26 01 7.1414 

12 27 04 7.2111 

13 28 09 7.2801 

14 29 16 7.3485 

15 30 25 7.4162 

16 31 36 7.4933 

17 32 49 7.5458 

18 33 64 7.6158 

19 34 81 7.6811 

20 36 00 7.7460 

21 37 21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 
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Square 


65 61 
67 24 
68 89 
70 56 
72 25 
73 % 
75 69 
77 44 
79 21 
81 00 


82 81 
84 64 


Square root | 


re er | 


9.0000 
9.0554 
9.1104 
9.1652 
9.2195 
9.2736 
9.5274 
9.3808 
9.4340 
9.4868 


9.5394 
9.5917 
9.6437 
9.6954 
9.7468 
9.7980 
9.8489 
9.€ 5 
9.9499 
10.0000 


10.6299 
10.0995 
10. 1489 
10.1980 
10.2470 
10.2956 
10.3441 
10.3923 
10.4403 
10.4881 


10.5357 
10. 5830 
10.6301 
10.6771 
10.7238 
10.7703 
10.8167 
10. 8628 
10.9087 
10.9545 


Square 


1 46 41 
1 48 84 
1 51 29 
1 53 76 
1 56 25 
1 58 76 
161 29 
1 63 84 
1 66 41 
16900 


171 61 
1 74 24 
1 76 89 
179 56 
1 82 25 
1 84 96 
1 87 69 
1 90 44 
193 21 
1 96 00 


1 98 81 
2 OL 64 
2 04 49 
2 07 36 
2 10 25 
2 13 16 
2 16 09 
2 19 04 
2 22 OL 
2 25 00 


2 28 0 
2 31 04 
2 34.09 
2 37 16 
2 40 25 
2 43 36 
2 46 49 
2 49 64 
2 52 81 
2 5600 
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11.0000 
11.0454 
11.0905 
11.1355 
11.1803 
11.2250 
11.2694 
11.3137 
11.3578 
11.4018 


11,4455 
11.4894 
11.5326 
11.5758 
11.6190 
11.6619 
11.7047 
11.7473 
11.7898 
11.8322 


11.8743 
11,9164 
11.9583 
12.0000 
12.0416 
12.0830 
12.1244 
12.1655 
12.2066 
12 .2474 


12.2882 
12.3288 
12.3693 
12.4097 
12 .4499 
12.4900 
12.5300 
12.5628 
12.6095 
12.6491 
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¢ z : 
Number i Square | Square root | Nuraber Spare Square root 
161 25924 12.6886 201 40402 | 14.1774 
162 2 62 44 12.7279 262 408 04. 14.2127 
163 2.65 69 12.7671 203. | (41209 14.2478 
164 2 68 96 12. 8062 204 | 41616 14,2829 
165 272 25 12.8452 205 4 1G 25 14.5178 
166 275 56 12.8841 206 424 36 14.3527 
167 278 89 12.9228 | 207 428 49 | 44,3875 
168 2 82 24 12.9615 28 | 35264 14.4227 
169 2 85 61 13.0000 209 436 81 | 14.4568 
170 2 89.00 13.0584 216 | 44100 14.4914 
171 292 41 13.0767 211 445 21 14.5258 
: 172 295 84 13.1149 212 4.49 44 14.5602 
ae 173 2.99 29 13.1529 213 453 69 14.5945 
it 174 3.02 76 13.1909 214 457 96 14.6287 
175 3 06 25 13.2288 215 | | 46225 14.6629 
1 176 3.09 76 13.2665 216 4, 66 56 14.6969 
a 177 31329 13.3041 217 470 89 14.7309 
178 3 16 84 13.3417 218 475 24 14.7648 
PPh 179 32041 13.3791 219 479 6} 14.7986 
Ri | 180 3 2400 13 4164 220 4 84 00 14.8324 
be: 181 3 27 61 13.4536 224 488 41 14.8661 
i 182 3 31 24 13.4907 222 492 84 14.8997 
io 183 3 34 89 13.5277 223 49729 14.9332 
_ 184 3 38 56 13.5647 224 501 76 14.9666 
es 18° 3 42.25 13.6015 225 5.0625 15.0000 
r 186 34596 | 13.6382 226 51076 15.0333 i 
187 3 49 69 13.6748 227 515 29 15.0665 ; 
188 353 44 13.7113 228 519 84 15.0997 a 
189 35721 13.7477 229 524 41 15.3327 2 
190 36100 13.7840 230 5 29.00 15.1658 a 
Heke 
191 36481 | 13.8203 | 231 $3361 | 15.1987 = 
192 36864 | 13.8564 | 232 53824 | 15.2315 = 
193 3 72 49 13.8924 233 § 42 8.. 15.2643 2 
194 3 76 36 13.9284 234 5 47 56 15.2971 2 
195 3 80 25 13.9642 235 5 $225 15.3297 ae 
196 3 8416 14.0000 236 5 56 96 15.3623 = 
odo 197 3 88 09 14.0357 237 5 61 69 15.3948 . 
Poe 198 392 04 14.0712 238 5664 15.4272 ‘= 
199 396 01 14.1067 239 57121 15.4596 a 
200 4.0000 14,1421 240 5760 | 15.4919 = 
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Number | Square | Square Squzre | Square reot ny 

Sa act SO ee See Fg 
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mi of seosi 15.5242 79961 | 16.7634 Re 

242 5 85 64 15.5563 79824 } 16.7929 s 

243 $9049 | 15.5885 $0095 | 16.8226 is 

w4 0 | «39556 | 15.6265 $06 56 16.8523 an 

245 6.00 25 1S 6825 $1225 | 16.8819 &) 

266 60516 | 15.6944 81796 | 16.9155 a 

247 61005 7 15, sie 82369 | 16.9811 aN 

WA | 61564 15.74 R294 | 16.9706 ae 

os «| exe | 15.7797 83. | 17.0000 oh 

25) | 635 & 15.8134 S410 | 17.0296 i 

: als, 

a1 | 63001 | 13.8630 34681 | 17.0587 (si 

252 | 63508 15.8745 $5264 | 17.0880 Fal 

3 | $4009 15.9060 85849 | 17.1172 & 

254 645 16 15.9374 8 64 36 | 17.1464 hh 

, 258 6 50 25 45 9687 $7028 | 17.1756 oe 

256 6 55 36 | 16.0000 87626 | 17.2047 ee 

: 237 «| 6 6045 16.0312 88209 | 17.2337 i 

I | 258 «| (66564 | 16.0624 G8864 | 47.2627 Be 

239 46} «66 708% 46.0935 B40 | 17.2916 ay 

| 260 67600 | 16,1245 90000 | 17.3205 3} 

Hh | | ‘s 
ve 261 6 81 2i 16.1555 90601 | 17.3494 . 

| 262 6 86 44 16.1864 91208 | 17.3781 2 

7 263 691 69 16.2273 91809 | 17.4059 a 

] 264 69696 | 16.2481 $2416 | 17.4356 4 

| 265 70225 16.2788 93025 | 17.4642 4 

266 707 56 16.2095 93636 | 17.4929 # 

267 71289 16.3401 94249 | 17.5214 ie 

i | 268 7 18 24 16.3707 94864 | 17.5499 hs 

269 7 23 61 16.4012 95481 | 17.5784 Bi 

270 72900 16.4317 96100 | 17.6068 *E 

278 73441 16.4621 96721 | 17.6352 BA 

272 7 39 34 16.4924 } 973 44 17.6635 she 

273 7 45 29 16.5227 | 97969 | 17.6918 . 

274 75076 16.5529 | 9 $5 96 17.7200 i 

275 7 5625 15,5831 99225 } 17.7482 a 

276 7 61 76 16.6132 99856 | 17.7764 a 

277 | 76729 16.6433 190489 | 17.8045 eS 

278 772 8 16.6733 101124 | 17.8326 oh 

2 m9 | «677841 | 16.7033 161761 | 17.8606 “s 

= 20 | «78400 | 16.7332 102400 | 17.8885 ‘6 
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Number Square Square 
321 10 30 41 17.9165 361 13 02 21 
322 10 36 84 17 9444 362 13 10 44 
323 16 43 29 17.9722 363 13 17 69 
324 10 49 76 18.0000 364 13 24 96 
325 | 20 56 25 18.0278 | 365 13 32 25 
326 19 62 76 | 38.0555 3 366 13 39 56 
327 10 69 49 18 .083% 367 13 46 39 
328 1075 84 18.3108 368 13 54 24 
329 10 82 41 18.4384 369 13 61 61 
330 10 85 06 18.1659 370 13 69 00 
331 QS5 Si 18.1934 | 371 13 76 41 
332 11 02 24 18.2209 3 372 13 83 84 
333 11 08 89 18.2483 | 373 13 91 29 
334 11 15 56 18.2757 374 13 98 76 
335 11 22 25 18.3030 375 14 06 25 
336 11 28 96 18.3303 376 14 13 76 
337 11 35 69 18.3576 377 1421 29 
338 11 42 44 18.3848 378 14 28 84 
339 11 49 21 18.4120 ; 379 14 36 41 
349 11 56.00 18.4391 386 1444 0 
341 11 62 81 18.4662 381 14 51 61 
342 11 69 64 18.4932 382 14 59 24 
343 11 76 49 18.5203 383 14 66 89 
344 11 83 36 18.5472 384 14.74 56 
345 21 90 25 18.5742 385 14 82 25 
346 11 97 16 18.6011 386 14 89 96 
347 12 04 09 18.6279 § 387 14 97 69 
348 12 11 04 18.6548 | 388 15 05 44 
349 12 1803 18.6815 | 389 15 13 21 
350 12250 18.7083 390 15 21 00 
381 12 32 01 18.7350 391 15 28 81 
352 12 39 04 18.7617 392 15 36 64 
353 12 46 09 18.7883 | 393 15 44 49 
354 42 53 16 18.8149 394 15 52 36 
355 12 60 25 18.8414 | 395 15 6025 
356 12 67 36 18.88% 3c 15 68 16 
357 12 74.49 18.8944 | ser 4§ 7609 
358 428164 ! 12.920¢ 398 | 15 84 04 
359 128827 | 36.9473 299 15 92 O1 
360 12 26% | 18.9737 | 409 | 16°70 
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Square root 


19 COCO 
19.0263 
19.0526 
19.0788 
19.1050 
19,1313 
19.1572 
19. 1833 
19.2094 
19.2354 


19.2614 
19.2873 
19.3232 
19.3391 
19.3649 
19.3967 
19.4168 
19 4472 
49.4679 
39.4936 


19, 5192 
19.5448 
19.5704 
19.5989 
19.6214 
19.6269 
19.6723 
19.6977 
19.723 
19.7434 


19.7737 
19.7990 
49.8242 
19. 8494 
19.8746 
19.8997 
19.9249 
19.9499 
19.9750 
20.0006 
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Number Square Square root {| Number Square Square root 


401 16 08 01 20.0250 441 19 44 81 21 .0000 
402 16 16 04 20.0499 442 19 53 64 21.0238 
403 16 24 09 20.0749 443 19 62 49 21.0476 
404 16 32 16 20.0998 444 19 71 36 21.0713 
405 16 40 25 20.1246 445 19 80 25 21.€950 
405 16 43 36 20.1494 446 19 89 16 21.1187 
407 16 56 49 20.1742 447 19 98 09 21.1424 
298 16 64 64 20.1990 448 20 07 04 21.1660 
409 16 72 81 20.2237 449 20 16 01 21.1896 
410 16 81 00 20.2485 450 20 25 00 21.2132 
431 16 89 21 20.2731 451 20 34 01 21.2368 
412 16 97 44 20.2978 452 20 43 04 21.2603 
433 17 05 69 20.3224 453 20 52 U9 21.2838 
414 17 13 96 20.3470 454 20 61 16 21 .3073 
415 17 22 25 20.3715 455 20 70 25 21.3307 
416 17 30 56 20.3961 456 20 79 36 21. 3542 
417 17 38 89 20.420 © 457 20 88 49 21.3776 
418 17 47 24 20.4450 458 20 97 64 21. 4009 
419 17 55 61 20.4695 459 21 06 81 21.4243 
420 17 64 060 20.4939 460 21 16 00 21.4476 
421 17 72 41 20.5183 461 21 25 21 21.4709 
422 17 80 84 20.5426 462 21 34 44 21.4942 
423 17 89 29 20.5670 463 21 43 69 21.5174 
424 17 97 76 20. 5913 464 21 52 96 21. 5407 
425 18 06 25 20.6155 465 21 62 25 21. 5639 
426 18 14 76 20.6398 466 21 71 56 21.5870 
427 18 23 29 20.6649 467 21 80 89 21.6102 
428 18 31 84 20.6832 468 21 90 24 21 . 6333 
429 18 40 41 20.7123 469 21 99 61 21.6564 
439 18 49 90 20.7364 470 22 09 00 21.6795 
431 18 57 61 20. 7605 471 22 18 41 21.7025 
432 18 66 24 20.7846 472 22 27 84 21.7256 
433 18 74 89 20.8087 473 22 37 29 21.7486 
434 18 83 56 20.8327 474 22 46 76 21.7715 
435 18 92 25 20.8567 475 22 56 25 21.7945 
436 19 06 96 20. 8806 476 22 65 76 21.8174 
437 19 09 69 20.9045 477 22 75 29 21.8402 
438 19 18 44 20.9284 478 22 84 84 21.8632 
439 19 27 21 20.9523 479 22 94 44 21.8861 
440 | 19 36 00 20.9762 480 23 04 00 21.9089 


* By permission from H. Sorenson, Stetistics for studenis of psychology and education, 
copyright 1936, McGraw-Hill Book Company, Inc., New York. 


“PERSISSGI TO REPRODUCE HHIS 

COPYRIGHTED CIATERIAL HAS BEE GRANTED 

eY___ “MeGraw-Hill Book 5-6 
; Cc inc, 

TO ERC ALR ORGAEIZATIONS ODSRATIE: 

UNDER AGREEHENTS WITH THE 0.5. OSCE OF 

SDUCATIOS. FURTHER REPRODUCTION OUTSIDE 


BE ERC SYSTEL REQUIRES PESMISSION 
TRE COPYRIGHT OviTiER." ee 


=z 


ee - - 


eee eee fens ome ectere 


: ee 
Number Square | Square root | Number Square | Square root 7g 
! 481 231361 | 21.9317 271441 | 22.8254 = 
482 23 23 24 21.9545 272484 | 22.8473 3 
483 233289 | 21.9773 273529 | 22.8692 22 
a 484 234256 | 22.0000 274576 | 22.8910 e 
: 485 235225 | 22.0227 273625 | 22.9129 e 
486 23 61 96 22.0454 27 66 76 22.9347 ae 
487 23 71 69 22.0681 277729 | 22.9565 ay 
| 488 23 81 44 22.0907 278784 | 22.9783 ee 
} 489 239121 | 22.1133 279841 | 23.0000 
| -- 490 24 01 00 22.1359 280900 | 23.0217 = 
ae 491 241081 | 22.1585 281961 | 23.0434 a 
ae 492 24 20 64 22.1811 283024 | 23.0651 = 
493 243049 | 22.2036 284089 | 23.0868 = 
: 494 24 40 36 22.2261 285156 | 23.1084 = 
495 24 50 25 22.2486 286225 | 23.1301 2 
ae 496 24 60 16 22.2711 287296 | 23.1517 2 
= 497 247009 | 22.2935 288369 | 23.1733 2 
498 24 80 04 22.3159 289444 | 23.1948 2 
Ais 499 | 2490 01 22.3383 2905 21 23.2164 ES 
fj 500 ~2=| =Ss 25.0000 12.3607 291600 | 23.237 & 
I 501 | 25 1001 22.3830 29 26 81 23.2594 ig 
502 | 28200 | 22.405¢ 293764 | 23.2809 4 
‘a 503 «iS 25 3009 22.4277 294849 | 23.3024 <3 
5044 | «| 25.4016 22.4499 22 59 36 23 3238 = 
505, 25.5028 22.4722 197025 | 23.3452 = 
— 506 25 6£ 30 22. 4984. 29 81 16 23 . 3666 a 
507 | 25 7649 | 22.5167 547 229209 | 23.38%0 = 
ee 508 | 5 8084 1 L380 | Bae | 300304 | 23.4094 - 
—e 509 | 25 90 81 | 24.5610 aS 36 1401 23.4307 =| 
; s10sd| 6.01 00 z2.°8: 1 550 = 302500 | 23.4521 : 
i i 7s 
531 26021 pF 555 F 30360. | 23. 4734 . 
po 512 162144 | a2.&o § Bi 1 304704 | 23.4947 = 
2 513 26315 | 27 wide  S3 | 305802 4 23.5960 2 
‘ 514 264196 | - Boe. 3069-16 | 3% 2374 oa 
Lo 515 265° 25 | 22.0936 85 | 30802 * 2 5586 7 
516 266255 | 22. 7156 5560 40 5 3G LG, 5797 2 
i 4 517 1.7286 .» 42.7376 557 $9248 2°. S008 _ 
7 $18 | 268324 | 22.7596 ,  S5@ FL ISGE Ly le = 
SI | 265361 | 22.7816 SQ. HL BL 8, 585, 2 
52) | 270<00 | 22.8035 | 560 | 313500 j 25.7488 : 
- * By permission from H. Sorenson, Statistics for students of dsychalog, ave wucction, ce 
copyrigat 1936. McGraw-Hill Book Comozay, Inc., New Yor. rd 
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Square Square root | Number 
| 


wea” Number 
Bets 56} 314721 
oat 562 3158 44 
ae 8 563 31 69 69 
ine 564 31 80.96 
ao 565 319225 
ca. 566 32 03 56 
aoe 567 32 14 89 
—e 568 32 26 24 
a. 569 32 37 64 
ae 570 32 4900 
= | 571 32 60 41 
ae 572 3271 84 
: ae 573 32 83 29 
=|! 574 32 94 76 
= | | 575 33 06 25 
‘|| 576 33 17 76 
: a 577 33 29 29 
St 578 33 40 84 
| 579 33 5241 
Be 580 33 64.00 
| 581 33 75 61 
Sa 382 33 87 24 
F u 583 33 98 89 
‘2 | 584 34 10 56 
- ae 585 34 22 25 
a 586 34 33 96 
ae i. 587 34.4569 
: a 588 3457 44 
a 589 34 69 21 
-. - 590 34 81 00 
e 591 34.92 81 
mt 592 35 04 64 
ie 593 35 16.49 
a 594 35 28 36 
ore 595 35 40 25 
rst 596 35 5216 
sa | 597 35 6409 
= 598 35 76 04 
as 590 35 88 Gi 
= 600 36 00 CO 


23 .6854 
23 .7065 
23 .7276 
23 . 7487 
23 .7697 
23 .7908 
23.8118 
23 .8328 
23.8537 
23.8747 


23 .8956 
23 .9165 
23 .9374 
23 .9583 
23 .9792 


24.1039 
24.1247 
24.1454 
24.1661 
24.1868 
24.2074 
24.2281 
24.2487 
24.2693 
24.2899 


24.3105 
24.3311 
24.3516 
24.3721 
24. 3926 
24.4131 
24.4336 
24.4540 
24.4745 
24.4949 


| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 


629 
630 


631 
632 
633 
634 
635 
636 
637 
638 
639 
€A0 


Square 


36 12 01 
36 24 04 
30 36 09 
36 48 16 
36 60 25 
36 72 36 
36 84 49 
36 96 64 
37 08 81 
37 21 00 


37 33 21 
37 43 44 
37 57 69 
37 69 96 
37 82 25 
37 94 56 
38 06 89 
38 19 24 
38 31 64 
38 44 00 


38 56 41 
38 68 84 
38 81 29 
38 93 76 
39 06 25 
39 18 76 
39 31 29 
39 43 84 
39 56 41 
39 69 00 


39 81 61 
39 94 24 
40 06 89 
40 19 56 
40 32 25 
40 44 96 
40 57 69 
40 70 44 
40 83 21 
40 96 00 


Square root 


24.5153 
24.5357 
24.5561 
24.5764 
24.5967 
24.6171 
24.6374 
24.6577 
24.6779 
24.6982 


24.7184 
24.7385 
24.7588 
24.7790 
24.7992 
24.8193 
24 8395 
24.8596 
24.8797 
24.8998 


24.9199 
24.9399 
24.9600 
24.9800 
25 .0000 
25.0200 
25.0400 
25.0599 
25.0799 
25.0998 


25.1197 
25.1396 
25.1595 
25.1794 
25.1992 
25.2190 
25.2389 
25.2587 
25 .2784 
25 .2982 


* By permission from H. Sorenson, Siatistics for students of psychology and education, 
sonyright 1936. McGraw-hiii Book Company, Inc., New York. 
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1 
Seer ee me ate ee 
' 


a , be els és 
itumber | Souare Square root y Puaber Square Square root 


641 44 08 81 | 463761 | 26.0960 
642 44 21 64 j ~65124 | 26.1151 
643 41 34 46 5 466489 | 26.1343 
644 4147 25 | 467856 | 26.1534 
645 1 6025 f 46.92 25 26.1725 
646 | 73-16 470596 | 26.1916 
, 647 | 41 86.09 471969 | 26.2107 
| S48 | +199 08 473344 | 26.2298 
| 6p} a 2 OI “7aT21 | 26.2488 
$901 4k 15.00 476100 | 26.2679 
| é51 #2 52 01 47 74 81 26.2869 
| 2} 42 478864 | 26.3059 
| 653 | 42. be 480249 | 26.3249 
654 5 2S 481636 | 26.3439 
£5 32904 483025 | 26.3629 
656 | 0K Yd 484416 | 26.3818 
| 657 4554s, 23.530, 897 485809 | 26.4008 
658 432964 | 15.85) 698 487204 | 26.4197 
| 659 434281 48.67. | 399 488601 | 26.4386 
660 43 5690 15 60>, 7 49.0000 26.4575 
661 436921 | 25.7099 , 701 | 491401 | 26.4764 
662 438244 | 45.7294 yy) 492804 | 26.4953 
663 439569 | 25.7462 | 10 =| 494209 | 26.5141 
| 664 44 08 96 25.7682 704 + 495616 26.5330 
665 442225 | 25.7876 4 70s ‘ 497025 | 26.5518 
| : 666 443556 | 25.8070 | 706 | 498436 | 26.5707 
667 444885 | 25.8263 707 | «499849 | 26.5895 
668 446224 ; 25.8457 708 501264 | 26.6083 
69 447561 | 15.8650 709 | 592681 | 26.6271 
| 670 448900 | 25.8244 710 504.7 | 26.6458 
| sv 450241 , 25.9037 7u 505521 | 26.6646 : 
672 451584 } 4° 9236 712 506944 | 26.6833 
673 457929 ; 17.9472 713 508369 | 26.7021 . 
| 674 | 454276 | 25.5655 | Tid | 509796 | 26.7208 S 
2 67. #535625 | 2 202 1 oms 511205 } 26.7395 2 
6% | 486976 OF 1 TE 512656 | 26.7582 = 
677 | 458399 3 ee ie FHT 514089 | 26.7769 = 
| 678 | 459684 1 LE 9,2" m2 | $1 5524 | 16.7955 = 
679 s61041 , 16.0575 , 719 ° 5 SL | 26.8142 Ss 
680 462400 | 26.0768 me SR 0 | 26,8328 - 
“ By permission from H. Sorenson. Stes. + for ‘udewis of psychology and education, = 
copyright 1936, McGra:--Hil] Book Company, Inc., Now York. a 
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Number Square Square root | Number Square Square root = 
721 5198 41 26.8514 | 761 57 91 21 27.5862 = 
722 52 12 84 26.8701 }| 762 58 06 44 27.6043 2 
723 522729 | 26.8887 | 763 582169 | 27.6225 3 
724 52 41 76 26.9072 | 764 58 36 96 27.6405 = 
725 52 56 25 26.9258 | 765 58 52 25 27.6586 3 
726 52 70 76 26.9444 | 766 58 67 56 27.6767 = 
727 52.85 29 26.9629 | 767 58 82 89 27.6948 ‘= 
728 52.99 84 26.9815 | 768 58 98 24 27.7128 S 
729 53 14.41 27.0000 | 769 59 13 61 27.7308 2 
730 53 29 00 27.0185 | 770 59 29 00 27.7489 z 
| = 
731 53 43 61 27.0370 | 771 59 44 41 27.7669 
732 53 58 24 27.0555 f 772 59 59 84 27.7849 = 
733 53 72 89 27.0740 | 773 59 75 29 27.8029 = 
734 53 87 56 27.0924 | 774 59 90 76 27.8209 . 
735 540225 | 27.1109 | 775 600625 | 27.8388 4 
736 54 16 96 27.1293 | 776 60 21 76 27.8568 3 
737 54 31 69 27.1477 | 9777 60 37 29 27.8747 3 
738 54 46 44 27.1662 | 778 60 52 84 27.8927 
739 54 61 27 27.1846 779 60 68 41 27.9106 
740 54 76.00 27.2029 | 780 60 84 66 27.9285 
741 54.90 81 27.2213 { 781 6099 61 27 9464 
742 55 05 64 27.2397 | 782 61 15 24 27.9643 
' 743 55 20 49 27.2580 | 783 61 30 89 27.9821 
744 55 35 36 27.2764 | 784 61 46 56 28.0000 
745 55 50 25 27.2947 | = 785 61 62 25 28.0179 
. 746 55 65 16 27.3130 | 786 61 77 96 28.0357 
747 55 8009 27.3313 | 787 61 93 69 28.0535 
748 359504 | 27.3496 | 788 620944 | 28.0713 
749 56 10 01 27.3679 | 789 62 25 21 28.0891 
750 56 25 00 27.3861 | 790 62 41 00 28.1069 
751 56 40 Gi 27.4044 | 791 62 56 81 28.1247 
752 56 55 04 27.4226 | 792 62 72 64 28.1425 : 
753 56 70 09 27.4408 | 793 62 88 49 28.1603 
754 56 85 16 27.4591 | 794 63 04 36 28.1780 4 
755 57 00 25 27.4773 | 795 63 20 25 28.1957 = 
756 57 15 36 27.4955 || 796 63 36 16 28.2135 Z 
757 57 30 49 27.5526 707 63 52 09 28.2312 = 
758 57 45 64 27.5518 798 63 68 04 28.2489 . 
759 57 60 81 27 5500 799 | 63 84 O1 28.2666 - 
760 57 76 Oi 27.368, | 800 | 540000 28.2843 


© By permission from H. Sorenson, Stefisizcs for sivaents 2f bsichology and education, 
copyright 1936, McGraw-Hill Sook Compzeny, Ih.., Wer Yor. 
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4 5 
Source Side | "Ug" 
Specimen to Geometrical 
Film Distance | Unsharpness 
Inches | Millemeters 
10 —é- 1.0 
8 =-08 
6 O06 
5 —~- 0.5 
4 0.4. 
3 0.3 
~~ aes 0.2 
0.10 
: 8 oa 0.08 
06 0.06 
0.5 0.05 
04 0.04 
0.3 = 0.03 
0.2 0.02 
0.10 ~— 0.010 
0.08 0.008 
0.06 0.006 
0.05 4 0.005 
O14 -22~ 0.004 
0.03 0.003 
0.02 0.002 
0.01 0.001 


Courtesy of The Ronald Press Company (sce Reference (4)) 
4 Nomogram for Determining Geometric Unsharpness. 


2 to 4 to find 3(Piv t); then1 through 3(Pivot) to find 5, 
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Logarithmic method of determining half value and tenth value layers 


I 
N = LoG —t— Where: 
I N= Number of TVL's 
2 I, = Intensity of the ircident 
] sees ‘ 
radiation at a point 
2° Intensity of the emergent 
radiaticn at the same point 
I 
M=3.3 LOG —!_ Where: 
I M= Number of half value layers 
zZ 


THREE-PLACE COMMON LOGARITHMS 


1.0 
i 2.0 

a 3.0 | 0.477 491 505 519 532 544 556 568 580 591 
Td | 4.0 | 0.602 613 623 634 644 653 663 672 681 690 
. : 5.0 | 0.699 708 716 724 732 740 748 756 763 771 
a : 6.0 | 0.778 785 792 799 806 813 820 826 833 839 
— 7.0 | 0.845 851 857 863 869 875 881 887 892 898 
a - a 8.0 | 0.903 909 914 919 924 929 935 940 945 929 
. eg 9.0 0.954 959 64 9 973 978 982 987 991 996 
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S PHYSICAL RADIATION EFFECTS 


> Some radiation goes through 
the body like X-rays, gamma 
rays and neuirons. (Beta 

particles to limited extent.) 
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©) INTERNAL RADIATION HAZARD 
y —F MN We can receive radiation by 
¥ ~ LRA \ swallowing or breathing radioactive 
S, e 
. materials. Includes alpha particles, 
= ~Wl beta particles and gamma ray 
? emitter. 
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RADIATION PROTECTION FACTORS 


1, Radiation dose directly 
proportional to time 


‘RADIATION SOURCE 
LESS TIME SPENT 
NEAR SOURCE-LESS 
RADIATION RECEIVED 


DISTANCE 
4 - a 
r 
2. Intensity of radiation is 


proportional to the inverse 
~ square law of the distance from 
C_RADIATION SOURCE 4 i ° 


GREATER DISTANCE ER SOUS ES 
FROM SOURCE-LESS 
RADIATION RECEIVED 


SHIELDING | 
a 


3. Density and thickness of the 
shielding materiai and the 
intensity and energy of the 
source are factors in radiation 


RADIATION Source 


BEHIND SHIELDING exposure 
FROM SOURCE — LESS 
RADIATION RECEIVED 
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RELATIVE EFFECIENCY OF SHIELDING MATERIALS 


Relative thickness of materials required to absorb the same amount of 
gamma radiation having energy approximately 1 mev 
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GAMMA RAY DECAY TABLES 


SOURCE STRENGTH CALIBRATION 


To find source strength at any number of months after known 
source strength at calibration, multiply by the following percentages. 
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COBALT , HALF- LIFE 5,27 YEARS 


The exposure time, is multiplied by a coefficient to compensate 
for the age of Cobalt dated from its removal from the reactor. 
Consider the date of the source and increase the time accordingly. 
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192 
IRIDIUM , HALF-LIFE 74.27 DAYS 


To find source strength at any number of months after known source 
strength at calibration multiply, by the above percentages. For example: 
l. Given: 100,000 millicuries. Required: activity after 20 months. 
Solution. 100,000 millicuries is 100 curies. .32% is .0032. Whence 
100 x .0932 equals .32 curies, .32 curies x 100 equals 320 millicuries. 
2. Given: 100 curies. Required: source strength after 29 months. Read 
directly from table. Answer: .02 curies. 
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COMPARISON OF RADIATION FIELDS 
Radiation field of one curie at different distances in milliroentzgens 
per hour. 
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WELD TERMINOLOGY 
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Information Sheet Information 


on Sheet # 21 
FIELD TRIP INSTRUCTION SHEET 


Students will sign the register provided, take a pair of safety glasses 
(unless your own glasses have safety lens), be assigned to a company 
guide, follow the guide's instructions and the company rules throughout 
the tour. 


Safety consideration such as the following should be remembered: 


1s 


Zz: 
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10. 


Do not pickup any metal chips; they may be hot. 
Do not touch parts in process or just removed(they are hot). 
Do not look at arc welding. 


Follow close to the guide at all times and do not gooff the tour path; 
some areas are dangerous, 


Be aware of moving vehicles. overhead cranes, conveyors, and 
material handling equipment. 


Do not talk to operat 5s or distract them from their jobs. 


. Listen to what your guide has to say and if you see a process that 


you do not understand, ask questions and take notes. 


Wear your safety glasses at all times whilein the plant. 


. Take note bock and pencil. 


Do not talk while guide is talking to group. 
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MIL-SID~23A 
25 Auguct 1952 


MUNITIONS BOARD STANDARDS AGENCY 
DEPARTMENT OF DEFENSE 
Washington, D. C. 


25 August 1952 
Nondestructive Testing Symbols 
MIL-STD-23A 

1. This standard has beet approved by the Departments of the Army, the Navy, and the Air 
Force, and establishes the symbels for use on drawings to specify nondestructive tests for detcr- 
mining the soundness of materials. 

2, The Munitions Board Standards Agency on 25 August 1952 approved the revision of this 
standard for printing. 

3. In accordance with established procedure the Munitions Board Standards Agency has 
designated the Ordnance Corps, Bureau of Ships, and the Department of the Air Force, respectively, 
as Army-Navy-Air Force custedicns of this standard. 

4. This revised standard is mandatory for use effective 25 August 1952. Where repeated de- 
viation from the approved Military Standard ia granted by a department, a report shall be made 
to the Munitions Board Standards Agency by that department with the reasons for deviation, 

§ Recommended corrections, additions, or deletions should be addressed to the Director, 
Munitions Board Standards Agency, Washington 25, D. C. 
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MIL-STD 234 
25 August 1952 


SUPERSEDING 
MIL-STD-23 
27 November 1950 
1. BASIC SYMBOLS 


1.2 BASIC TESTING SYMBOLS. Basic Nondestructive Testing symbols shall be a shown in 
table I. 


TYPE OF TEST SYMBOL 
RADIOGRAPHIC 
MAGNETIC-PARTICLE 


PENETRANS 
ULTRASONIC 


1.2 ELEMENTS OF THE TESTING o1hiBOL. The assembied testing symbol consists of the 
following elements. Such of these elements as are necessary shal! be used and shall have standard 
locations with respect to each other as shown on figure 1. 


Reference Line Tail 
Arrow Extent of test 
Basic Testing symbol Specification, process, 
Test-all-around symbol or other reference 
(N) Number of Tests 
SPECIFICATION. PROCESS, ~ LENGTH OF SECTION 
OR OTHEA REFERENCE IN)e TO BF TESTED 
OTHER 3 
soe Ht TEST-ALL-AROUND 


a ARROW z SYMBOL 
310E § AnPOm 

REFERENCE LINE 

BASIC TESTING S$ 


2. GENERAL PROVISIONS 


2.1 SIGNIFICANCE OF ARROW. The arrow shal! connect the reference line to the part to be 
tested. The side of the part to be tested, to which the arrow points shall be considered the arrow 
side of the part. The side opposite the arrow side of the part shall be considered the other side. 
2.2 LOCATION OF TESTING SYMBOL. 

2.2.1 Tests to be made on the arrow side of the part shall be indicated by the test symbol! on 
the side of the reference line toward the reader as follows: 


—* \ a A ur ] at 
2.2.2 Tests to be made on the other side of the part shalt be indicated by the test symbol on 
the side of the reference line away from the reader as follows: 
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25 Avget 1952 


2.2.3 Tests to be made on both sides of the part shall be indicated by test symbols on both sides 
of the reference line, as follows: 


aS pe fe ot 
2.2.4 When nondestructive testing symbols have no arrow or other-side significance, the testing 
symbols shall be centered on the reference line as follows: 


UT eve wre fT ies ieee fare sf 
f 


23 DIRECTION OF RADIATION. Whe specified, the location of the source of radiation and 
the direction of radiation shal! te savvn in cnjunction with radiographic testing symbol. The 
location of the source of radiat‘or shal} Le ‘ndscat. y a symbol located on the drawing at the 
desired source of radiation, con «sted. and - tented as necessary by dimensions, as shown on 
figure 2. 


2.4 COMBINATION OF NONDESTRUCTIVE TESTING SYMBOLS AND WELDING SYM- 
BOLS 
2.4.1 Nondestructive testing symbols and welding symbols may be combined as follows: 


Oe eek 


2.4.2 Nondestructive testing symbols may be combined as follows: 
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2.5 USE OF REFERENCES. Specifications, process, classification, or other references need 
not be used on testing symbols when the testing procedure is prescribed elsewhere. When a specifi- 


cation, process, classification, or other reference is used with a testing symbol, the reference shall 
be placed in the tail, as follows: 


a 4 as 


2. METHODS OF SPECIFYINC EXTENT OF NONDESTRUCZIVE 
TESTS 


3.1 SPECIFYING LENGTH OF SECTION TO SE TESTED 
3.1.1 To specify tests of welds or parta where enly length of section need be considered, the 
length in inches shall be shown to the right of the basic test symbol, as follows: 


fm am_/ , a 
3.1.2 To show the exact location of a section to be tested as well as its length, dimension lines 
shall be used as follows: 


. = & 


3.1.3 When the full length of a part is to be tested, no length dimension need be shown on the 
testing symbol. 

3.2 SPECIFYING NUMBER OF TESTS. To specify a number of tests to be taken at random, 
the number of desired tests shall be shown in parenthesis, as foliows: 


3.3 SPECIFYING TESTS MADE ALL AROUND A PART. To apecify tests to be made all 
around @ part, the test-all-around symbo! shall be used, as f lows: 


3.4 SPECIFYING TESTS OF AREAS. When required, nondestructive tests of areas shall be 
indicated by one of the following methods: 

3.4.1 For nondestructive testing of an area represented as a plane on the drawing, the area to be 
tested shall be enclosed by straight broken lines having a circle at each change of direction. The 
testing symbol specifying the kind of nondestructive test shall be used in connection with these 
lines, as shown below. When necessary, these inclosures shall be located by dimerisions, 
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Information Sheet Information 


on Sheet # 25 
WELDING SYMBOLS AND SIZES 


The first step in making a good weld is to know what the designer 
wants. The welding symbols used on prints are a simple, exact method 
of indicating welds and weld sizes, end you must be able to specify and 
read them correctly. Here is a brief summary of some of the more 
commonly used welding symbols: 


Basic Are and Gas Weld Symbols 
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GROOVE ANGLE, INCLUDED 

Faas SYREDOL ANGLE OF COU 
CONTOUR SYMBOL ron pube welos 

ROOT OPENING: DEFTH OF FRING ee ee ‘ 

FOR PLUG AKD SLOT WELDS PITCH (CENTER-TO-CENTER i 
SUE; 3ZE OR STR SPACING) OF WELDS . 
FOR RESISTANCE WELDS ARROW CONNECTING REF. 
sciences: iwc ERENCE UKE TO ARROW SIDE 


SPECIFICATION, PROCESS, 
OR OTHER REFERENCE 
TAA (AY BE OMITTED 
WHEN REFERENCE 

$3 MOT USED) 


ELD WELO SymipoL 
WELO-ALL-AROUND SYMEOL 
MUMBER OF SPOT OR 
PROJECTION WELOS 

BAS WELD SYMBOL. 
OR DETAR. REFERENCE ELEMENTS IN THIS AREA 
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CONSIDERATIONS IN RADIOACTIVITY MEASUREMENTS 
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Information Sheet 
on 


TYPICAL EXPOSURE FACTOR FOR PIPE AND PLATE 


Note: 


Note: 


(KODAK TYPE AA FILM) 


Inches Kodak "AA" Pipe Pipe Square Flat 
of Steel Faccior Size of Distance Plate 
4] 


jl" 9" 


48 19" 16"' 
58 30" 25" 
44" 36" 
75" 64" 
116" 100" 
163" 144" 


196" 196" 


256" 256" 


324" 324" 
400! 400" 
484" 484" 
576" 576" 
676" 676" 
784" 784" 


900" 900" 
1024" 
1156" 
1296" 


1024" 
1156" 
1296" 


These factors can be used under the following conditions: 

(a) Developing time 5 minutes @ 68° F. 

(b) H & D Density of base metal-1. 5 

(c) Ir. 192 Gamma Radiation 

{d) Radiation source must be within 1/2" of near pipe wall for 
exposure of far side of pipe wall. 

{e) Always figure a total of 2 wall thicknesses for this type 
exposure because radiation is passing through both walls 
although exposure is made of one wall only. (This applies 
to pipe) 

{f) Density may vary slightly depending on brand and condition 
of chemicals. 


Although nominal pipe diameter varies with the actual pipe size, 
this variation ceases with 14" pipe. Example: 10" pipe is 
actually 10. 75 inches in outside diameter; 14" pipe is 14 inches 
in outside diameter. 
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information Sheet 
on 
MATERIAL DENSITY FACTORS 


Multiply the thickness of material by the 
multiplier to find the equivalent thickness 
of steel. 


[ateriat | btiption 
Copper 
Nickel 
Monel 
Bronze 
Inconel 


Free-cutting 
Brass 


Stainless Steel 
Titanium 


Aluminum 


Magnesium 
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Information Sheet Information 


on Sheet # 31 
COLLIMATION EFFECT ON EXPOSURE TIME 


1. Collimation requires an increase in exposure time. ‘i 
a. Experiment done with AA film, no lead screens ; 
b. 851 curie Cobalt®® source, 2.0 density 5'4" F, F.D, 3 


None 3.9 hours 
18" x 18" 8.0 " 
111/2" x 111/2" 10.0 " 
4s x 4tt 19. 0 tt 


None 19. 5 minutes 
18"! “x 18!! tt 
11/2" x 1111/2" 
4" x 4 
None 
18'* x 18" 
2111/2" x 111/2" 
4tt x 4t 


Develop 7 minutes @ 70° F. 


2. The collimation effect increases with increased thickness. 
a. Increases sensitivity 
b. Increases latitude 


[Tad 


i auMetheak Eye 
Hip tudfadhcudlaai hit uu 


31-1 33 


if 


vet: 


0 aus estate a 


? ° 
i be : 
ay Svelte 


Information Sheet Information 


on Sheet # 32 
RADIATION WARNING SIGNS AND SHIPPING TAGS 
—— eS ONS OFLU PING TAGS 


HANDLE CAREFUL 
RADIOACTIVE 


GRouP tok 


NO PERSON SHA REMAIN Witkin 4 MEER 
MATER - L. OF TS CONTAINER UNNECESSARILY 
¢o eres PRINCIPAL RADISACKYY CoNTsHT...... 


He metas 


EMITTING CorruBcULAR 
RAYS ONLY 


CAUTION 
RADIOACTIVE 
MATERIAL 


CAUTION 


AIRBORNE 
HicH RADIATION AREA || Hl RapionctiviTy AReA 


1 RADIATION AREA | 


Interstate Commerce Commission Blue label shipping placard. 
Interstate Commerce Commission Red label shipping placard. 
Placard for motor vehicle carrying radioactive materials. 

Tag for radioisotopes. 

Various warning signs displayed by radioisotope users. 


A. 
B. 
C. 
D. 
E.. 
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Information Sheet Information 
on Sheet # 33 
RADIATION CAUTION SIGN 


The radiation «. -ning symbol is a purple colored propeller-shaped 
figure upon a yellow background. The we ‘ding on different radiation 
warning signs may vary but the symbol is standard. 
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TRC Form 21-1 
(3-63) 


Texas State Department of Health 
1100 West 49th Screet 
Austin 56, Texas 


NOTICE [0 £ 


TEXAS REGULATIONS FOR CONTROL OF RADIATION 
The Texas State Department of Health has established standards for your protection against radiation hazards, 
pursuant to the Texas Radiation Control Act, Art. 4590£, Revised Civil Statutes, State of Texags« 


YOUR EMPLOYER'S RESPONSIBILITY REPORTS ON YOUR RADIATION EXPOSURE HISTORY 


: 1. The regulations require that your employer give you a 

Your employer is required to-- written teport if you receive an exposure in excess of any 

1. Apply these regulations to work involving applicable limit as set forch in the regulations or in 
sources of radiation. the license. The basic limits for exposure to employees 

2, Post or otherwise make available to you a are set forth in Section 21.101, 21.103, and 21.104 of the 
cc 7 of the Texas State Department of regulations. These sections specify limits on exposure to 
Hezlth regulations, licenses, and operating radiation and exposure to concentrations of radioactive 
procedures which apply to work you are ene 


material in atr and water. 
geged in, and explain their provisiona to you. : ib 


FE 


2. If you work where personnel monitoring is required, 
YOUR RESPONSIBILITY *.G A WORKER (a) Your employer must give you a written report, upon 


You should fa.iliarize yourself with those provisions termination of your employment, of your radiation 

of the regulations and the operating procedures which exposures, and 

apply to the work you are engaged in. You should {b) Your employer must advise you annually of your 

observe their provisions for your wwn protection and exposure to radiation, 

protection of your co-workers, INSPECTIONS 

WHAT IS COVERED BY THESE REGULATIONS All licensed or registered activities are subject to inspection 


NDIS SHAMAO TANG OL AOLLON 


by representatives of the Texas State Department of Health. 
1. Limits on exposure to radiation and radioactive 


material in restricted and unrestricted areas; INQUIRIES 
2. Measures to ba taken after accidental exposure; Inquiries dealing with the matters outlined above can be sent 
3. Personnel monitoring, surveys and equipment; to the Texes State Department of Health, Division of Occupational 
4, Caution signs, labels, end safety interlock Health and Radiation Control, 1100 West 49th Street, Austin 56, 
equi pment ; Texes, 


5. Exposure records and reports; and 
6. Related matters, 


POSTING REQUIREMENT 


Copies of this notice must be posted in a sufficient number of places in every esteblishment where employees 
are employed in activities licensed or registered pursuant to Part 41 of Texas Regulations for Control of 
Radiation, by the Texas State Department of Health, to permil employees werking in or frequenting any portion 
of a restricted area to observe a copy on the way to or from their place of employment. 
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Intormation Sheet Information 


on Sheat # 35 
SAMPLE REPORT FORM 


‘se 


Fis Hava SSRs idiltgeSydogie 9 hues Lae onthe 


CURRENT OCCUPATIONAL EXTERNAL RAVIATION EXPOSURE 


Identification 
Name (Print--Last, First. and Middle 


Doe , John J. 


Date of Birth (Month, Day. Year 


Nee 


rap 


Social Security No. 
“4oO¢ —-6/1- 7080 


4. Name of Licensee or 
Registrant 


Ajax Testing 426s. 


~~ 


etal Beate asisalh, isnt 


edad toate Mid > 


3 iG Bees 


cd af 


shel 1a ec ND 


Occupational Exposure 
6. Whole Body 7. Method of Monitoring (e.g.-, 
Dose Status py Film Badge--FB; 


5. Dose Recorded for 
{Specify: Whole Body 


skin of whole body; or (rem) ~ Pocket Chamber--PC; ‘ 
hands and forearms, Calculations--Calc.) 
feet and ankles.) X or GAMMA wv 
| 4. BETA Va 
whole b ody NEUTRONS 


8. Perioa of 
Exposure 
(From-To) 


Dose for the Period (rem) 


9. Xor 10. Beta] 11. Neutronji2. Toa 
Gamma 


eel 


Lifetime Accumuiated Dose 
15. Total 16. Total Accumu-j{17. Perm. |18. 
Quarterly lated Dose 
Dose 
date rem 


y? Running Total 
for Calendar 
WJuarter (rem) 


o-(- 63 te 9-11-63 


G-1~63 To 9-I-63 


Made bn 


Ae vemee ot dy we etat atin a th mo 


14. Previous 
Total (rem) 


Unused Part 
of Permissi- 
ble Accumu- 
lated Dose 


el A dei 


sgh 


\g ; re 
a 


SO ae ee Aa 


i 


ps 


én 
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DAILY DOSIMETER READING 


Name John Doe Date 4-2~- 64 
Wark Week Beginning 


Serial Dosimeter Reading Daily 
Number in Milliroentgens Exposure 


Total Weekly Exposure 


Signature 
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on 


SAMPLE ;x.&PORT FORMS 


AREA SURVEY RECORD 


Radioactive Material ZR, (7X Source No. 95 


Information 
Sheet # 37 


Container and/or Radiographic De ice No. or Model KELRAY CC #F/0 


Date of Surv , 3-!1 7 ot Survey Instrument No. 7 /# 


Location AUAX ‘fy. Co. PIPE FABRICATING YARD HOOSTOW, TEXAS 


@' Fence 
RADIATION 
Siew =>] 


—_— -_ - = 


ge” 
wel PIPE YARD <a 
a) 300° x 300’ “~ 
% 
. 

\ 

HIGH : 
t 

HIGH RaDiATion * 
RADIATION RADIOGRAPHY wens 
WA ANING WORK AREA 


‘ ; ] 
CONCRETE erielig 
SLAB 


( CURIES 38,192, 
All WORK PERFORMED 
RADIATION INSIDE ROPEO OFF AREA 
WARNING 

Sign 


“Danger Radiation" 


: signs at 100 mr/hr 
Ajax Mg. Company contour, and “Danger 


PIPE FABRICATING Shop High Radiation” sign 
ms’ x 60’ at 5 mr/hr contour. 
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Quarterly Inventory 


Radioactive Material RK. (42 Source No. ORNL //A 


Activity at Date of Purchase 30,000 M/¢c VRIES 


Container and/or Radiographic Device No. or Model KEL RAY MODEL-cC# A 


Date of Activity in Date Disposal 
Inventory Millicuries Location Received Date 


x¥z LABS 
Austin, Texas 
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Information Sheet Information 
on Sheet # 38 
SAMPLE REPORT FORMS 


LEAK TEST RECORDS 


Radioactive Material Tvidium 142% Source No. 75 


Activity at Time of Purchase 30 Cories 


Kelvay ee 
Container and/or Radiographic Device No. or Model cc 10 
Leak Test perfromed by John Doe 
Date Test Results Activity. 
Tested Microcuries Millicuries Remarks 


No reading 
above backgrov d 


UTILIZATION LOG 


Radioactive Material Lvidium '4% Source No. 75 


Activity of Source 30 cories 


Container and/or Radiographic Device No. or Model Kelvay CC #10 


Name of Date Location Initials 
User Out 


Ajax Mfg, Co. 
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STORAGE SECURITY AND UTILIZATION LOG 
FOR IN-PLANT RADIOGRAPHY 


LABS. Austin, Texzs 
Kelva Ce te yo 


Location 2s 


Container and/or Radiographic Device No. or Model 


Name of Source Source In Radiation Source 
Level Secure 
Initials 


“ _ a ee a 


Tohn Doe 


Re ad a oo ee 


Information Sheet Information 


on Sheet # 39 
SAMPLE REPORT FORMS 


SURVEY OF SOURCE STORAGE 


Radioactive Material IR. qa Source No. 75 


tH] 


ately "Sausage 


PU athens Hite 
hide Sallis aah 
ff hae " a i or 


Activity at Time of Purchase 30 curies 


—} 


thi 


Container and/or Radiographic Device No. or Model Kelvay C.C, F110 


Leak Test performed by John Doe 


Date Test Results Activity 
Tested Microcuries Millicuries Remarks 


Negutive No wmeter 
indication 
Above 

hack grou nd 


biliae 


(below .05 uc) 


INSTRUMENT CALIBRATION RECORD 


Instrument Type Instrument Model Serial Number 
LONIZATION Type 


- Te Survey Meyer SRSO _ 4765 
x | i 
Range O~50 R/HR Year 'FO4 


ae Date _ Calibrated 
if; Calibrated By 


=n 2 [CalibRATED @ 4.244 
ohn Doe sa MR/HR Range amd 
On MB/HR Range usin 
—MG RADIUM ie es 
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Le gend 


Sliding lead sandwich door. 
Sliding lead sandwich door. 


OV WN 


- Lights. 


Information Sheet 


SUGGESTED LAYOUT OF EXPOSURE FACILITIES 


Labyrinth for bringing in heavy objects with a fork lift. 


7. Radiat:on Monitor, 110 volt AC power supply. 


8. X-Ray controls. 
9. X-Ray generator. 
10. Gamma Ray exposure device. 


ll, Cooling water taps for X-Ray head. 


Information 
Sheet # 40 


Safety switch shuts off power to X-Ray generator when dvor is opened. 
Rec warning lights on doors while exposure is being made. 


Note: Lead sheets on floos and walls are desirable, expecially in X-Ray 


exposure room, to reduce scatter. 


lf this facility is built inside a building 


containing upper floors it may be necessary to provide a permanent roof 


to shield the floors above this facility. 
attenuation survey should include the roof. Warning signs and a fence 


around the roof are desirable, 


INDOOR FACILITIES 
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High Density Concrete 2' Thick x 8' High 


Roof ; Line 


yo a peer 


Scale 3/16" 


488’ 188’ 


S5mr/ur Boundary 


PRN Fre A NTS se 


ii 


Attenuation factur for 24" concrete equals 10,000 for ir. 192. 


Fa 


With 30 curies ir. 192 positione i in center of cell, reading at outside surface of 
walls would be less than1/. mr/hr. 


OUTDOOR FACILITIES 
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Information Sheet Information 


on Sheet # 41 
STRUCTURE OF THE ATOM 


== 


cS _ -Proton 
_WNeurron 
a 


_— —Nucleus 


—-Electron 


~~~ Electron 
orbits 
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Information Sheet Information 
01 Sheet # 42 


MODEL CC PROJECTOR 


BAEK 


Hondle Screws 
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Eyebolt 


Laser 
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Lock 


Yamger-Detection Sea! 


tadicator Knob 


_ )*——— Contoiner Cop 
4 


| . 
jd<<——__—__.__ Contciner Cap Screw 


Tamper Detection Seal | 


Container Closure 


| 
Ss I 


fe 


Container Closure Screw 


nt 
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ete 


EXPLODED VIEW OF THE MCDEL CC PROJECTOR 
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Source 
Holder 


SOURCE IN "ON" POSITION 


indicator Knob 


aN | Staintess 


Steel 
Housing 


/ 


ey ae dy Source 
and Holder 


Lead Rotor 1 i ee 
ane Shielding 


SOURCE IN "OFF" POSITION 
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EARLY METHODS OF RADIOGRAPHY 
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SUGGESTED DARKROOM LAYOUT PLAN 
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FPLEXIELASS 


PARTITION 2° HIGH | 


& 2X9’ LOADING BENCHES 
STORAGE UNDERNEATH 


~~ \ 4 


e PROCESSING TANKS 
Ee i Le gend 
ag 1. Door, 3'x6' 8", locked from inside, for moving equipment into room. 
a j 2. Labrynth 
: 4 3. Film hanger 
a. 4, Air Duct 
a : 5. Film dryer exhausis 
zo 6. Timers 
= 4 7. Chart boards 
om 8. LUluminators 
9. Indirect safelight lamps 
10. A, B, C, D, E. Processing tanks 


Direct safelight lamps 
= Note: Temperature control in darkroom is desixable for chemicals and 


film storage. (68-72 F.} Film storage, waste bins, equipment 
storage under work benches. 
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TYPICAL MILITARY PENETRAMETERS 


MIL-STD~453 
29 OCTOBER 1962 


| .0025_ | 2.000 | 500 | 5a | 800 | 1.350 | 250 | 
005 ee 
1,000 1.900 
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MIN PENETRAMETER THICKNESS e005 +10 PERCENT 


MIN DIAMETER FOR 1T HOLE .010 410 PERCENT : 
MIN DIAMETER FOR 20 HOLE 02 £10 PERCENT : 
MIN DIAMETER FOR /T HOLE .040 210 PERCENT 
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3 DESIGN FOR PENETRAMETER THICKNESSES UP TO AND INCLUDING 0.160 
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DESIGN FOR PENETRAMETER THICKNESSES OF 0.180 AND OVER MADE IN .020 INCREMENTS 


ALL DIMENSIONS IN INCHES. 

HOLES SHALL BE TRUE AND NORMAL TO THE SURFACE OF THE PENETRAMETER. DO NOT CHAMFER. 
TOLERANCES ON PENETRAMETER THICKNESSES AND HOLE DIAMETERS SHALL BE 210 PERCENT OR 1/2 OF 
THE THICKNESS INCREMENT BETWEEN PENETRAMETER SIZES, WHICHEVER IS SMALLER. 
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ASME PENETRAMETERS (GAMMA) 


STEEL THICKNESS PENETRAMETER 
(INCHES) NUMBER 
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Up to 1/4" incl. 
1/4 to 3/8 
3/8 to 1/2 
1/2 to 5/8 
5/8 to 3/4 
3/4 to 7/8 
7/8 to 1.0 
1.0 to 11/4 
11/4to11/2 
11/2 to 2.06 
2.9 to 2.5 
Z.5-to:3.:0 


3.0 to 3.5 
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TECHNIQUE FOR FAULT LOCATION 


Should one radiograph show a flaw, it's approximate location in the par,.it 
metal can be determined tkus: 


(s) First exposure 90° to pipe 
or sample 
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The second ~ \ ' | 
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elongated by geometry \ N | 
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Super-impose first exposure over j ~ \. Before making second 
second to measn; : distance A ge exposure, calculate 
~“ 


B ZZ new focal distance 


: a= by figuring the 
\ Use Formula: tangent of the 
triangle 
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TYPICAL SHIPPING CONTAINER 
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sound, AEC film list, Popular Level, 1962 


ISOTOPES -- EXCURSION IN SCIENCE, 20 minutes, 16 mm, sound, 
AEC film list, Professional Level, AEC Film Library, 19595 


ELEMENTS OF ELECTRICAL CIRCUITS, ll minutes, 16 mm, sound, 
Pennsylvania State University, University Park, Pa. 


CHEMISTRY OF IRON AND STEEL, 14 minutes, 16 mm, sound, 
U.S. Steel Corp. 


SEMI-FINISHED STEEL, 8 minutes, 16mm, sound, U.S. Steel Corp. 


HOT ROLLING STEEL SHEETS, 8 minutes, 16 mm, sound, U.S. 
Steel Corp. 


SHOP DRAWINGS, 22 minutes, 16mm, sound, Pennsylvania State 
University, University Park, Pa. 


THE INSIDE STORY, 32 minutes, 16 mm, sound, Eastman Kodak 
Company,, Rochester, N.Y. 
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GLOSSARY 


"A': Symbol for mass number, that is, the number of the protons 
in the nucleus; hence the number of positive charges on the 
nucleus. The mass number is approximately equal to the atomic 
weight. For example: "A" is 1 for hydrogen, 2 for deuterium 
and 235 for uranium. 


ABSORPTION: Act or process of being absorbed - being taken in 
ACTUATING: Putting into action 


A.EB.C.: U.S. Atomic Energy Commission 


ALPHA RAY: Stream of fast-moving helium nuclei (alpha particles). A 


strongly ionizing and weakly , 2netrating radiation. 


ANGSTROM UNIT: A minute unit of length equal to one ten- thousandth 
of a micron or one one~hundred millionth of a centimeter, used 
in expressing the length of light waves. 


ANODE: Positive electrode; electrode to which negative ions are 
attracted 


A.S.M.E,: American Society of Mechnical Engineers 
A.S.T.M.: American Society for Testing Materials 


ATOM: The basic building block of nature and the smallest particle 
that can enter into a chemical reaction. The atom can be subdivided 
and consists of an inner core or nucleus make up by neutrons and 
protons, surrounded by electrons which rotate around this 
nucleus like planets around the sun 


ATOMIC NUMBER: The number of protons (positively charged 
particles) found in the nucleus of an atom. All elements have 
different atomic numbers. The atomic number of hydrogen is l, 
that of oxygen 8, iron 26, lead 82, uranium 92. The atomic number 
is also called charze number and is usually denoted by 2. 
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ATOMIC WEIGHT: The atomic weight is approximately the sum of 
the number of protons and neutrons found in the nucleus of an atom. 
This sum is also called mass number. The atomic weight of oxygen, 
for example, is approximately 16, with most oxygen atoms containing 
8 neutrons plus 8 protons. Aluminum is 27 - it contains 14 neutrons 
«nd 13 protons. 


ATTENUATION: The process by which a beam of radiation is reduced in 
intensity when passing through some material. 


AUTORADIOGR:s. SHY: Self-portraits of radioactive sources made by 
placing the radic :ctive material next to photographic film. The 
radiations fog the 1.:m leaving an image of the source. It was such 
self-portraits that lea 7 the discovery of radioactivity. 


AVERAGE LIFE: (MEAN LIi *} The average of the individual lives of 
all the atoms of a particular « Vioactive substance. It is 1, 443 
times the radioactive half-life. 


A.W.S.; Americzn Welding Society 


BACKGROUND RADIATION. This is due to co. mic rays from outer space, 
small amounts of radioactive substances pres, *c in our bodies and 
in many of the materials surrounding us 


BACKSCATTER The deflect 2+ of radiatics oy scatterin, processes 
through angies greater than 90 degxess ~.ch respect to ti.> original 
direction of mc cion 


BETA PARTICLE Chargead~- °° e¢ .itt°i from the nucleus of ar 
atom and having a mass za <>..ge ec.al in magnitude co those of ie 
electron. 


BINDING ENERGY (JWhe e.ergy which holds the me:*rons ans protons 
of an atomic nuc":us together. 


BREMSSTRAALUNG Seccndary photon «adlé..0. cvoduces oy 
deceleration of cha.sged -articles passing ch-oug' mectex 


CALIBRATION: Determination of variation from standard, or accuracy 
of a measuring instrument to ascertain necescary feccors 


CASSETTE A holder for film 


CATINIODE: Nepative cicctiode, electrode to which positive ons are 
attracted 
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ce CESIUM -137: An isotope of the element cesium having a mass number of 
_ 137. One of the important fission products and a constituent of 

= fallout. It has a half-life of 33 years. 


sak CHAMBER, IONIZATION: Ion chambers are filled with gas (often air) 
we, and are provided with two oppositely charged electrodes. They 

: differ from Geiger counters in simply collecting the electric charge 
on the ions that radiation produces in the gas. 

The coliected ions produce a minute electrical current, which may 
be detected directly by a sensitive electrometer or may be amplified 
to give a meter reading. This current is a measure of the radiation. 


COBALT - 60: A radioactive isotope of the element cobalt. Cobalt-60 
is important as one of the least expensive sources of gamma radiation 
and is used widely in radiography. 


COLLIMATOR: A device for confining the elements of a beam within 
an assigned solid angle (A device for directing the useful radiation 
into a more or less parallel bea.n.7 


COMPATIBLE: Capable of coexisting in harmony 
COMPTON EFFECT: The glancing collision of a gamma ray with an 


electron. The gamma ray gives up part of its energy to the electron. 
The name is taken from the discoverer, Dr. Arthur Compton. 


ae CONTAMINATION: Disposition of radioactive material, generally ina 
= finely divided or liquid form in any place where it is not desired and 
2 will produce a hazard to personnel. 

a. 

a CORPUSCULAR RADIATION: A general term given those types of 

= radiation which consist of particles such as alpha and beta radiation. 
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COSMIC RADIATION: Extremely high energy radiation consisting of both 
particles and rays which originate out in space and constantly bombard 
the earth. Cosmic radiation has great penetrating ability in all 
materials. 
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COUNTEP. PROPORTIONAL: Gas filled radiation detection tube in 
which the pulse produced is proportional to the number of ions 
formed in the gas by the primary ionizing particle. 


CUnIE That quantity o1 radioactive nuclide disintegrating at the rate 
of 37 billion atoms per second (abbreviate?: c_) 


DECAY CURVE: A curve showing the relative amount of radioactive 
substance remaining after any time interval. 


DECAY, RADIOACTI°£. Whena radioactive atom disintegrates it is 
said to decay What remains is a different element. An atom of 
polonium deca-s to form tead, ejecting an alpha particle in the 
process. 


DECONTAMINATION The z:emoval, by physica: ox chemical means, 
of unwanted rad.sactive raaterial irom a surface. 


DENSITOMETE =: i: sstumer* siihzing a photocell to determine the 
degree of dazxen.-g of devetoped photographic film. 


DENSITY {Paocograpr.7 Denctes the degree of darkening of photographic 
film. (Peys.cs naic ££ che mess of @ horrogeneous portion of 
matter to its voiume 


DICHROIC: Having cne pi. vert, cf tresensing colors in two different 
directions, by transmitted '1¢a. 


the form of radiation i¢ is said to dssintegrate. 


DOSE, PERMISSIBLE: The amount of rad:31:0n wnich may be received 
by an individual within a specified period with expectation of no 
significantly harmfui sesult to nimeelf. 


DOSE RATE. The cadiation dose delivered is the ocJy in a certain 
period of time. Raze of any radiation energy #bsorption per gram 
of any maiteria!. 


DOSE RATE METER Any itrument which measures radiation dose rate. 


DOSIMETEP:> [nscrument usca ty “<tece and measuxe ar accumulated 
dosage of radiation ic 7. cn Use2e (tis a pencil-+ zed iomzation 
chambex with a built in set. -e> 0 79 e.ectrometer, uscd for 
personnel monitoring. 


DROSS: The scum or vas’t matter f-om --olten ore or metal. 
ELECTROMETER: Electrosratic irsirum~«at for measuring change of 


electric potential c. charged ele’ rodes resulting from ionization 
produced by r2ciation 
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ELECTRON: Negatively charged particle which is a constitutent of 
every neutral atom. = 


ELECTRON, SECONDARY: An electron ejected from an atom, molecule, 
or surface as a result of a collision with a charged particle or photon. 
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ELECTROSCOPE: Instrument for detecting the presence of electric 
charges oy the deflection of charged bodies. 


ELEMENT: A basic substance consisting of a 'family" of naturally 
occuring isotopes. For example, hydrogen, lead and oxygen are 
elements. All atoms of an element contain a definite number of 
protons and thus have the same atomic number. 


ENCAPSULATED: Enclosed in a capsule (a small container) 


ENERGY: Capacity for doing work. 
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ENVIRONMENTAL: Related to the external conditions and influences 
affecting the life and development of an organism, 


EROSION: The act of being eaten or worn away. 


EXTERNAL RADIATION: Exposure to radiation from radioactive 
sources located outside of the body. 


FILM BADGE: A pack of photographic film used for approximate 
measurement of radiation exposure for personnel monitoring purposes. 
The badge may contain a filter which shields part of the film from 
certain types of radiction. 


FILM CONTRAST: The slope or steepness of the characteristic curve 4 
of the film. It depends upon the type film, the processing it ; 
receives, and the density. 


FISSION, NUCLEAR: A nuclear transfermation characterized by the 
spli‘ting of a nucleus into at least two other nuclei and the release of 
a relatively large amount oi energy. The division or splitting of 
an atomic nucleus releasing very gree” arcounts of heat and es 
radioactivity. * 


FLAW: A crack; a gap, a defect; a ‘aul’ 


ae 


FLUOROSCOPY. The process of examining a0 object by dixece 
observation of the fluorescence of 2 screen caused Ly radiation 
transmitted through the object. 
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FOCAL SPOT (X-rays): The part of a target of the X-ray tube which = 
is struck by the main electron stream. 


GAMMA RADIATION: Short wavelength electromagnetic radiation of fs 
nuclear origin with a range of wavelengths from about 10-8 to 10-11 cm, 
emitted from the nucleus. 
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GEIGER COUNTER: Highly sensitive gas: filled radiation-measuring 
device which operates at voltages sufficiently high to produce 
avaianche ionization. 
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HALF-LIFE RADIOACTIVE: Time required for a radioactive substance 
to lose 50% of its activity by decay. Each radionuclide has a unique 
half-life. 


HALF- THICKNESS (HALF VALUE LAYER): The thickness of any particular 
material necessary to reduce the intensity of an X-ray or gamma 
ray beam to one-half its original value. 
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HEALTH PHYSICS: A name given to that branch of radiation science 
concerned with the protection of personnel from radiation. 
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INCLUSIONS: Internal discontinuities commonly encountered in : 
radiographic work such as trapped gas or blowholes and porosity; 
slag; or other foreign bodies. 
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INTENSITY: Rate of radiation energy passing through unit surface area. lf 


ION: Atomic pz.rticle, atom, or chemical radical bearing an electricai 
charge, either negative or positive. I 


IONIZATION: The process or the result of any process by which a 
neutral atom or molecule acquires either a positive or a negative 
charge. 
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IONIZATION CHAMBER: A gas filled region in an electrical field 
between electrodes across which a potential difference is applied. 
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iSODOSE CHART: Chart showing the distribution of radiation ina i 

s..<43um doy means of lines or surfaces drawn through points receiving 2 

equal doses. lj 
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ISG. GFE One of several nuclides having the same number of protons 3 

“n ‘heis nuclei, and hence having the same atomic number, but ue 

aifie.ong in the number of neutrons, and therefore in the mass Ped 

w- “zx Asmost identical chemical properties exist between “2 
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MEV: A unit of nuclear energy equal tol million electron volts. 


MICROCURIE: A measure of radioactive material. One-millionth of 
a curie. 


MILLICURIE: A measure of radioactive material. One-thousandth of 
a curie. 


MILLIROENTGEN: (mr) A submultiple of the roentgen equal to one 
one~thousandth (1/1,000) of a roentgen. 


MODERATOR: Material used in a nuclear reactor to moderate (siow 
down) neutrons from the high energies at which they are released. 


MONITOR: A radiation detector used to determine whether an 
area is safe for workers. 


MONITORING: Periodic or continuous determination of the amount of 
ionizing radiation or radioactive contamination present in an 
occupied region as a safety measure for purposes of health 
protection. 


NONDESTRUCTIVE TESTING: Includes all possible methods of 
detection or measurement of the properties or performance 
capabilities of materials, parts, assemblies, or structures, 
which do not impair their serviceability. 


NEUTRON: Elementary nuclear particle with a mass approximately 
the same as that of a hydrogen atom and electrically neutral. 
Neutrons are divided into sub-classifications: thermal-.025 ev, 
epithermal-0.1 ev to 100 ev; slow-less than 100 ev; intermediate, 
10 to 10° ev; fast, greater than .1 mev. 


NUCLEUS: That part of an atom in which the total positive electric 
charge and most of the mass are concentrated. 


PAIR PRODUCTION: An absorption process for X- and gamma radiation 
in which the incident photon is annihilated in the vicinity of the 


| nucleus of the absorbing atom with subsequent production of an 
electron and positron pair. 
PENETRAMETER: A standard test piece superimposed on the 
ae specimen to be radiographed to determine radiographic sensitivity 
is by the visibility of the test piece on the finished radiograph. 
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NATIONAL PROBLEM 


ARE A 
NATIONAL 


SMALL PLANTS 
PROBLEM : 


THREE “E's” : 
| 
| 


ENGINEERING 
ENFORCEMEN) 


70% OF INJURIES 


ENGINEERING 
ELUCATION 
ENFORCEMENT 


CHART 6—SERIES A 


Studies made over the years have established that out of 2 million 
disabling work injuries (per year), about 30 percent, or 600,000, 
were in plants which had organized safety programs; while 
70 percent, or 1,400,000, occurred in plants which had no organized 
safety program. 


It was found that these plants which had no organized safety pro- 
grams were mainly small plants whose managements felt that they 
“could not afford” an accident-prevention program, or were “too 
small” for one. 


In fact, no plant is“ too small” for a safety program and every plant 
can “‘afford’’ such a program. The basic fundamentals of accident- 
prevention programs are the three “E’s’”’: Engineering, Education, 
abu Enforcement. 


i. Engineering is to furnish information as to what is wrong and 
what should be done about it. (Technical know-how). 


2. Education is the teaching of safety to ali concerned. Convinc- 
ing management, (a) to correct conditions found in the engi- 
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PHOTOELECTRIC EFFECT. Occurs when an electron is knocked out 
of an atom by a light ray or gamma ray. This effect is used in an 


“electric eye" Light falls on a sensitive surface, knocking out 
electron; which can then be detecced, 


PHOTON: A quantity of electromagnetic energy whose value in ergs 
is the product of its frequency in cycles per sec. and Planck's 
constanc. (a natural constant of proportionality relating the 
frequency of a quantum of energy to the total energy of the quantum. } 


PLATEAU: As applied to radiation detector chambers, the level 
portion of the counting rate-voltage curve where changes in operating 


FLATEAU SLOP™; RELATIVE: The relative increase in the number of 


counts as a function of voltage expressed in percentage per 100 volts 
increase above the Geiger threshold 


POSITRON: Particle equal in mass to the electron and having an 
equal but opposite charge. 


PROTON: Elementary nuclear particle with a positive electric charge 


equal numerically to the charge of the electron and a mass of 1.007594 
units. 


QUANTUM THEORY: Concept that energy is radiated intermittently 


in units of definite magnitude calied quanta, and absorbed in a 
like manner. 


RAD: The unit of absorbed dose, which is 100 ergs/gram. The rad is a 


measure of the energy imparted to matter by icnizing radiation per 
unit mass of irradiated material at the place of interest. 


RADIATION: The emission and propagation of energy through space or 
through a material medium in the forro of waves. 


RADIATION, BACKGROUND. Radiation arising irom radioactive 
material other than the one directly under consideration. Background 
radiation due to cosmic rays and natural radiation is always present. 


RADIOACTIVITY: Process whereby certain nuclides undergo 
spontaneous disintegration in which energy is liberated, generally 
resulting in the formation of new nuclides. The process is 
accompanied by the emission of one or more types of radiation, 
such as alpha particies, and gamma photons. 
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RADIOCHEMISTRY: That phase of chemistry concerned with the 
properties and behavior of radioactive materials. 


RADIOGKAPHY: The making of radiographs or shadow images on 
photographic emulsion by the passage of X-rays or gamma rays 
through a specimen or object onto a film which, after development, 
provides a permanent visible record of the internal condition of 
the specimen or object. The shadow image is the result of the 
differential attenuation of the radiation in its passage through the 
object being radiographed. 


RADIOISOTOPES- Another name for radioactive materials, 
RADIUM: One of the earliest known naturally radioactive elements. 


It is far more radioactive than uranium and is found in the same 
ores, 


RBE DOSE: Biological dose. 


= REACTOR: A nuclear reactor is an "atomic furnace". Ina reactor, 

E 4 nuclei of the fuel are burned {i.e , undergo controlled fission) 
under the influence of neutrons, ina chain reaction. This energy 
# is removed as heat which may be used to make steam for driving 

iB: steam engines and to produce electricity. The moderator for the 
4 first reactor was piled-up blockes of graphite. Thus, a nuclear 
ra seactor was formerly referred to as a pile. Reactors are usually 

| classified now as research, test, process heat and power, 

i depending on their principal function. No workable design for 

f. 3 a controlled fusion reactor has yet been devised. 


= REM: A measure of the dose to body tissue of any ionizing radiation 
F in terms of its estimated biological effect relative to a dose of 
Ir. of X-rays. 


} a RESOLVING TIME. COUNTER: The minimum time interval between 
4a two distinct events which will permit both to be counted. It may 
f q refer to an electronic circuit, to a mechanical indicating device, or 


to a counter tube. 


ROENTGEN: The quantity of X or gamma radiation such that the 
associated corpuscular emission per .001293 grams of air produces, 
in air, 1ons carrying 1 electrostatic unit of quantity of electricity 
of either sign. 
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ROENTGEN EQUIVALENT MAN (REM): That quantity of any type 
ionizing radiation which when absorbed by man produces an effect 


equivalent to the absorbtion by man of one roentgen of X or gamma 
radiation (400 kv) 


SCALER: An electronic device which registers current pulses 
received over a given time interval. 


SHIELD: A body of material used to prevent or reduce the passage of 
particles of radiation. 


SOURCE: Any substance which emits radiation. Usually refers toa 
piece of radioactive material conveniently packaged for scientific 
or industrial use. 


URANIUM: The heaviest naturally occurring radioactive element, 
atomic number 92. Pure uranium is an alpha radiation emitter 
and an internal radiation hazard. Two of the radioisotopes of 
uranium are fissionable and can be used as fuel in reactors, 
Uranium~235 is the one most commonly used. 


WELDMENT: A u..it formed by welding together an assembly of pieces. 


X-RAYS: Penetrating electromagnetic radiations having wavelengths 
shorter than those of visible light. They are usually produced by 
bombarding a metallic target with fast electrons in a high vacuum. 


"Z"': Symbol for atomic number. An element's atomic number is the 
same as the number of protons found in one ofits nuclei. All 
isotopes of a given element have the same "Z'"' number, 2Z=92 for 
uranium isotopes. 


Additional useful terminology may be found in the tollowing listed 
publications: 


Health Physics Handbook, Ft. Worth, Tex. General Dynamics Corp. 
1963 


101 Atomic Terms and What They Mean, Linden, N.J., Esso Research 


and Engineering Company, (Booklets free on request) 


Radiological Health Handbook, Washington: Office of Technical 
Services, Department of Health, Education, and Welfare, 1957 
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*SAFETY, *STEVEDORES, INDUSTRY, “RIGGING, *TEXTBOOKS, 
*INDUSTRIAL EDUCATION, 


This bulletin is for use as an instructional handbook for 
stevedores in preventing ship's cargo gear faiiures and resulting 
personal injury and property damage, One of a series on safety in 
industry, it was prepared in the Maritime Branch, Safe practices 

in rigging and using cargo handiing gear are suggested for the 
swinging boom, burtoned loads, stress on guys, jackknifing, and 
preventers. The document size is 6 by 9 inches, The document is 
available as GFO L16.3--240 for 15 cents from Superintendent of 
(ee U.S. Government Printing Office, Washington, D.C. 20402, 
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Safety in Industry 
MECHANICAL AND PHYSICAL HAZARDS 
RIGGING CARGO GEAR 


Ts bulletin, “Rigging Cargo Gear,” differs from others in the 

Safety in Industry series in that it is written for and about a 
specific industry—stevedoring. Since this is the case, the terminology 
of the industry, which may or may not be familiar to some of the 
people acquainted with other bulletins in the series, has been used. 
Also, a much more informal and personalized style of presentation has 
been adopted. 

“Rigging Cargo Gear” was first published in mimeograph form in 
1953. Over the years it has been revise? and extended to reflect the 
Bureau of Labor Standards’ efforts to prevent injuries in the use of 
ship’s gear, first on a promotional and educational basis, and later 
under the administrative authority contained in Public Law 85-742 
amending the Longshoremen’s and Harbor Workers’ Compensation 
Act. Although the bulletin is based on equipment peculiar.to the 
maritime indusiry, it is believed that the suggestions oxered con, in 
some cases, be applied to shore based hoisting apparatus as well. 


xk* 


Failure of conventional ship’s cargo gear, while not common, occurs 
more frequently than necessary. Claims for gear replacement, cargo 
damage, loss of time and occasional injuries to personnel are the costs 
which the stevedore must often pay for the failure of gear which he 
does not own and over which he does not have complete control. 

The fundamental cause of gear failure in burtoning cargo is tae 
lack of safety devices to prevent overloac*ng the gear and the lack 
of information available to the stevedore or the ship operator as to 
when gear is being overloaded. 

Experienced seamen and stevedores know that if the falls are 
tightlined with little or no load on the hook, all but the weakest 
winches wil] part a guy or tear down a boom. They also know that 
ic 2 load close to the alleged “5 ton SWL” of a set of gear is burtoned, 
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the gear seems to be under excessive stress and may fail. The reason 
for these failures is seldom understood. 

It is the purpose of this bulletin to give an understanding of the 
stresses to which the gear is subjected, to present a few simple rules 
for rigging the gear to keap these stresses at a minimum, and to point 
out in a general way the practices and conditions which are likely to 
result in failures. The illustrations used are based on the dimensions 
of a single specific set of gear. For other gear and other setups of 
the saine gear, the stresses wil! differ from those indicated, but, except 
in very unusual cases, not to a significant degree. In any case the 
principles involved apply to all gear used for burtoning. If the steve- 
dore combines this information with his own experieaced judgment 
of the condition of the particular gear which he happens to be work- 
ing, he can prevent many gear failures and so obtain a safer and 
more efficient operation. 

The attempt has been made to present the explanatory material in 
as simple terms as possible, taking the development step by step. If 
a siugle model boom is erected, using approximately the proportions 


-given in the examples, the statements regarding tension on lines can 


be demonstrated with a small spring scale and some fishline and 
sinkers. 

The conclusions and practical apphcations of each step are sum- 
marized in the back of the bulletin. 


THE SWINGING BOOM 


Failures of swinging booms from overloading are rare because their 
safe working loads can be stated clearly and the safety factor is rela- 
tively high. The stresses on a swinging boom will be considered, how- 
ever, because a knowledge of them will] a'd in understanding the ad- 
ditional stresses that are set up by burtoning cargo. 

Figure 1A. shows the compression on the boom and the tension on 
the topping hft produced by a 1-ton load hanging from the head of 
the boom. (The compression on the boom produced by the tension of 
the fall between the head block and the heel block has been disre- 
garded. With a single part fall, it is equal to the weight of the load.) 
The boom is 55 feet long and is supported by a mast that is 43 feet 
between the heel of the boem and the topping hft block. The boom 
is shown in three different positions, from horizontal to about as high 
an angle as is hkely to be worked. (See Plate 1.) 

At 75° elevation of the boom, the tension on the toppine 1\** |. only 
0.4 ton while, when the boom is horizontal, the tension on the topping 
hftis 1.6 tons. This increase iseasy to understand if one realizes that, 
if the boom were standing upright, all the weight would be on the heel, 
and a man upon the mast could keep it from falling with his hand. 
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PLATE I.—Stresses on swirging boom at various boom angles. 
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Ficure 1B.—Elevation, 55-foot boom on 30-foot mast. 


When the boom is horizontal, however, it is supporting none of the 
load, which is held entirely by the topping lift. The boom now serves 
only to force the load and the topping lift away from the mast. 

The weight of the boom itself acts in a similar manner. In a 
vertical position this weight is all on the heel but when the boom is 
horizontal, half the weight is on the heel and the other half is supported 
by the topping lift. 

Failure to realize that the tension on the topping lift increases as 
the boom is lowered has caused many booms to be dropped. The 
longshoreman takes enough turns on a cleat or gypsy to hold the boom 
when it is high, but when the tension gradually increases to the point 
at which he realizes that he needs another turn, he can’t hold the line 
with one hand while he takes it. Then he must let go and the boom 
drops. On the other hand a boom is rarely dropped while raising it 
asthe man must have sufficient turnsto pick it up. 

Figure 1B shows the stresses produced by a 1-ton load on the same 
Jength boom but on a shorter mast—30 feet from heel to topping lift 
block. The same three angles of the boom have been taken. At each 
angle the tension on the topping lift is greater than it wc3 for the 
longer mast, going from 1 ton at 75° to 2.1 tons when the boom is 
horizental. 

This difference in tension on the topping lift for the two heights of 
mast is cxused by the difference in the angle between the topping lift 
and the boom in the two cases. The smaller this angle, for the same 
angle of the boom, the greater the tension on the topping lift will have 
tobe. (Thiscan easily be demonstrated by raising the cover on a man- 
hole. Your arm is the topping hft. If you pull always at right 
angles to the cover, it comes easily. But try raising it with your arm 
just a few inches above the hinge.) As might be expected, an increase 
in the tension on the topping lift produces an increase in the compres- 
sion onthe boom. In Figure 1A the compression is 1.3 tons, while in 
Figure 1B it has gone up to 1.8 tons. 

This relationship between height of mast and length of boom is of 
no importance on 2 jumbo because it is taken into account in designing 
the gear. On light gear, however, it may be overlooked and the same 
strength, 55-foot boom, for example, may be used on a short mast as on 
atallone. Since the difference in compression on the boom applies just 
as well to burtoning as it does to handling a load on a swinging boom, 
it is suggested that when he has a choice, the stevedore handle heavier 
loads, such as lift trucks, on the set of gear with the taller mast or 
king post. 


Stress at High Angles 


Tf the mast were the same height as the length of the boom, the 
tension on the iopriag iift would continue to decrease as the boom was 
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topped higher than the 75° shown in the lustrations and would be- 
come zero when ihe boom was vertical. 

Since in almost every set of gear the mast is shorter than the boom, 
@ point is reached in topping the boom beyond which no further re- 
duction in tension on the topping lift occurs. For example, with the 
proportions shown in Figure 1A, the tension on the topping hft will 
decrease to about one-quarter the weight of the load at more than 85° 
but with the propertions shown in Figure 1B the tension on the top- 
ping hft will remain approximately equal to the weight of the load at 
angles above 75° while the compression on the boom will increase 
slightly. 

There is also a slight increase in topping lift tension and boom com- 
pression at high angles caused by the fact that these two lines do not 
meet the boom at a point, as shown in the drawings, but are offset 
from the axis of the boom by the head fittings. The result is the same 
as lengthening the boom. These increases are small and of no im- 
portance in practical operations. 


Boom Failures 


Since it is general knowledge that there is more danger of boom 
failure when the boom is low than when it is topped well up, the fig- 
ures indicating that the compression on the boom remains the same at 
all angles may seem in error. The fact is that a boom fails, not 
through collapsing like an accordion but by bending like a soda straw. 
As long as the straw remains perfectly straight it can support a con- 
siderable weight, but once it starts to bend very little weight will 
cause it to fold up completely. What happens to the soda straw hap- 
pens also to the boom. 

When the boom is topped well up, its own weight is pretty much in 
line with its axis. Just as a man with his arms extended above his 
head can brace himself against the wall with his finger tips and keep 
his body straight, the boom easily remains straight. If, however, 
the average man tries to support himself with his toes on one chair 
and his extended arms reaching another, he will sag in the middle. 
The boom laid flat and supported by the gooseneck at one end and the 
topping lift at the other tends, like the man, to sag in the middle. 

The boom has a greater tendency to fail at a low angle, not because 
there is greater compression on it but because it is less able to with- 
stand the same compression when it is slightly bent by its own weight. 

These principles apply equally well to both burtoning and to the 
use of the swinging boom. Three practical applications of the above 
facts can be made. 

1. Particular care should be taken to avoid overloading or putting 
shock loads on the gear when the boom is at a low angle. 
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2. Care should be taken to avoid letting a loaded boom come up 
against a stay, shroud, or oiuer fixed object, as the resultant bending 
may cause the boom to fail. 

3. Winle it would be difficnlt, if not impossible, to judge from 
appearance just how much a boom was weakened by one or two inches 
of permament set, there is no doubt that its strength is reduced. It 
is suggested that the stevedore inspect all booms before starting work 
and report any bent booms to the mate. 


Gooseneck Failures 


Failures of the jumbo gear are usually confined to breaking the 
gooseneck or pacific iron. The most obvious cause is heaving on the 
guys with power when the gooseneck 1s frozen through lack of lubri- 
cation. It is suggested that stevedores try to have the ship’s crew 
break out the jumbo and see that it is swinging freely before the 
longshoremen touch it. If the stevedore must break out the boom it 
should be lowered to an angle of about 45°, keeping the guy on the 
high side taut if there is a list on the vessel. Then have a few men 
Swing on a guy to be sure that the gooseneck is free. If it will not 
turn by hand, additional effort should be made at the gooseneck rather 
than by heaving on the guy with winch power. Power applied to the 
end of a 50-foot wrench handle (the boom) is certainly going to move 
something but it may not break Icose the rusted pin. 

Another cause of bending or breaking the pacific iron is attempting 
to slew the boom with the guys when the boom is topped high. A 
moment’s thought will show that if the boom is straight up and down, 
it must rotate to turn the gooseneck. Pulling on a guy would only 
bend the pacific iron—not rotate the boom. To be sure, neither the 
jumbo nor any other boom is worked in a vertical position, but at 
high angles the head of the boom goes through a very small are as 
the gooseneck turns. In such 2 position more of the pull on the guy 
tends to bend the pacific iron than tends to turn the gooseneck. 

For this reason it is suggested that the boom be topped no higher 
than necessary for the load to clear the deck before it is swung into 
its athwartships position. It can then be topped as high as necessary. 
In discharging cargo from the near end of the hatch, the boom should 
be lowered before it is swung. 


Guy Failures 


The guys on jumbo booms have carried away because the two drivers 
of the guy winches did not act together. One heaved while the other 
held or both heaved together. This can be avoided by being sure that 
both men can see the signalman. As a further precaution, winch 
drivers should be instructed to stop heaving and hold if at any time 
the stress on the guy apPears to be excessive. It is difficult to imagine 
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a situation in which to stop heaving would incroduce a hazard. To 
siop in case of doubt might disclose a misunderstanding of signals 
in time to avoid carrying away & guy. 


Auxiliary Stays 


Some vessels, notably the Liberty ships, require setting up auxiliary 
stays on the mast when the jumbo is used. Failure to observe this 
precaution, which is clearly stated on the rigging plans, has resulted 
in carrying away some masts. 


Conclusion 


By observing the safe working loads for which the booms are reted 
and the precautions noted above, the possibility of failure of gear 
when using a swinging boom is very slight if proper inspection and 
maintenance scheduies are followed. 


BURTONED LOADS 


The stresses on the gear when the boom is used swinging are rela- 
tively simple. Overstressing any part of the gear far beyond the 
designed limits can be avoided merely by keeping the loads within the 
rated capacity. In burtoning, however, no simple load limitation 
can be fixed. The stresses produced by a given weight of load vary 
widely with differences in the trimming of the booms, the position 
of the guys and the height to which the load is raised. 

We shall start the discussion of these factors with the last point 
and consider the effect of the height of the load on the tension in the 
falls. 


Tension on the Falls 


The tension on the falls increases as the angle between them in- 
creases. Suppose we tie one end of a line to a pad eye on the bulk- 
head, hang a block with a 20-pound weight in the bight, attach the 
other end of the line to a scale, and then hold the scale. If we hold 
the scale close to the padeye, as in Figure 2A, it will read one-half 
the weight of the load, or 10 pounds. We support one-half the weight 
and the pad eye supports the other half. As we move back from the 
bulkhead, the reading on the scale will gradually increase. When the 
angle between the two parts of the line is 90° (Figure 2B), the scale 
will read 14 pounds. When the angle in the bight is 120°, the scale 
will read 20 pounds (Figure 2C), or the weight of the load. (See 
Plate IT.; 

From this point on a small change in the angle between the lines 
will produce an increasingly large change in the scale reading as 
shown in succeeding figures. At 140° (Figure 2D), the stress is 
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PLATE Ii.—Tension on the falls depends upon angle between the falls. 


eo 14 lbs 


30 (os. pulf on scales 


pull on scales 


Figure 2B.—Fall angle 96°. 


Ficure 2A.—Fall angle 0°, 


28% Ibs. 
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Figure 2D.—Zall angle 140°. 
Ficvure 2C.—Fall angle 120°. 
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Ficure 2E.—Fall angle 150° Ficure 2F.—Fall angle 166°. 
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pulton scales pul? on scales 
Figure 2G.—Fall angle 176°. Figure 2H.—Fall angle 175°, 
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almost one and one-half times the weight of the load, and at 150° 
(Figure 2E) is almost double. At 160° (Figure 2%), the stress in the 
line is nearly 3 times the weight of the load, and to get the angie to 
170° (Figure 2G) will require a pull of 534 times the weight of the 
load. If we wish to flatten the angle out to 175° (Figure 2H), we 
will have to pull 22934 pounds or 1114 times the weight of the load 
to do so, 

Keeping in mind that the actual downward pull of the load is only 
10 pounds on each end of the line, what happens to all this extra pull? 
If you look closely at the figures you will see (and if you try the 
experiment you will feel) that it is largely a horizontal pull. Exactly 
the same thing takes place when 2 load is supported between the 
heads of the two booms. This horizontal pull tends to move the heads 
of the booms together. The outboard or working guys hold the booms 
against this pull. 

Table I lists the tension on the fall and the horizontal pull tending 
to move the heads of the booms together for a load of a 2,000-pound 
ton at various angles between the falls. When loads are tightlined 
as high as the winch can lift them, the tension on the falls is limited 
only by the strength of one winch. With a heavy load the final fall 
angle will besmall. With a light load it will be large. The interesting 
thing is that the light load at the large fall angle will produce a 
greater horizontal force than will the heavier load which stalls the 


wh. ch at a smaller fall angle. It is this horizontal pull that the guys 
have tocounteract. 


TaBLe I 


Angle of Ratio of ten- 
Fall angle each fall sion on fall 
with to weight 
horizon of load 


Tension on | Horizontal pull 
each fall tending to 

with load of bring boom 

2,000 pounds | heads together 


0° 90° . 50 
60° 60° . 57 
90° 45° 7 
120° 30° 1. 00 
ldy 20° 1. 46 

50° 15° 1. 93 
160° 10° 2. 88 
170° 5° 5.74 
175° 2, 5° 11, 46 


The above values for the tension on the fall are most frequently 
seen in tables and diagrams of sling angles. The only difference is 
that the sling angle diagram is upside down when applied to fall 
angles, 


These facts have the following practical applications in burtoning: 

1. Use slings which are no longer than necessary. 

2. Keep the hook as close to the junction of the falls as possible. 
If chain is used for additional weight, hang it in a bight beside the 
hook rather than between the hook and the junction of the falls. 

3. Keep the loads as close to the rail as is practicable. 

4. Severe tightlining of even very light loads is dangerous because 
2 difference of only a foot or two in the height of the load may in- 
crease the stress tremendously. 


STRESS ON GUYS 


Experience shows that the burton (yard) gear very seldom pre- 
sents any difficulty. When failures occur they are confined almost 
entirely to the up-and-down (midships) gear. For this reason the 
following discussion of stresses in relation to trimming the boom and 
guy refers exclusively to this side of the rig with only brief mention 
of the burton gear. 

Figure 3A shows a plan view of a typical set of gear (No. 4 aft on a 
C--3) trimmed to work the near end of the hatch with the up-and-down 
boom in a fore and aft line through its heel and the guy in Jine with 
the fall. A number of elevation views are shown with calculations 
to indicate the tension on the guy produced by a one-ton load at several 
different fall angles. In these and the following illustrations the 
actual compression on the boom is not shown. Instead, the figure on 
the boom indicates the weight of load which, when lifted on a swing- 
ing boom, would produce approximately the same compression in the 
boom as is produced by the one-ton load in the situation shown. (The 
tension of the fall along the boom from head block to heel block has 
been disregarded. See Plate III.) 

Tt will be noted (Figure 3B) that even with a fall angle of only 
90°, where the junction of the falls is about 20 feet above the deck, the 
tension on the guy is 1.6 tons and the boom has to support the equiva- 
lent of 2.1 tons. The stresses go up (Figures 3C and 3D) as the one- 
ton load on the hook is raised until, (Figure 3E) the angle between 
the falls reaches 150°, when the tension on the guy is 62 tons and 
the equivalent load on the boom is 6.4 tons. 

This explains why a boom which has been tested with a swinging 
load of 7 tons will sometimes fail under a load of only 3 or 4 tons which 
is being supported by 2 booms. Unless otherwise stated, “5 ton SWL” 
stenciled on the heel of a boom refers to a load on 2 swinging boom, 
not to a burtoned load. 


1See, 1504.52(f) of the Safety and Health Regulations for Longshoring limits this 
distance to 2 feet. 
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PLATE IIi.—Tension on guy and equivalent load on swinging boom 
for various fall angles. Boom fore and aft. Guy in line with fall. 


. Equal to 3,2 tons 
on swinging boom 


1.93 ions on fall 


/ Equat to 4.8 tons 
on swinging boom 


™e, 


legual to 6.4 tons 
on swinging boom 


Figure 3D.—Stresses at fall angle of 140°. Ficure 3E.—Stresses at fall angle of 150° 
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Boom Angled Inboard From Heel 


Merely by swinging the boom inhoard to the center line of the 
vessel (and slacking off on the topping lift so that the head of the 
boom is still the same distance from the end of the hatch, Figure 4A), 
we find that the stresses are considerably reduced. At a fall angle 
of 90° (Figure 4B), the tension on the guy has dropped from 1.6 tons 
to 1.0 ton and the equivalent load on the boom from 2.1 to 1.3 tons. 
At a fall angle of 120° (Figure 4C), the guy tension drops from 2.9 
tons to 1.7 tons and the equivalent load on the boom from 3.2 to 1.9 
tons. (Since the values for other fall angles are reduced in proportion, 
they arenotshown. See Plate IV.) 

Since the fall angles and therefore the horizontal pull are the same, 
one may wonder why the tension on the guy is lower in Figure 4C 
than in Figure 3C. A comparison of the two figures will show that 
the guy in Figure 3C is much more nearly vertical than it is in Figure 
4C. Since the guy serves only to keep the head of the boom from 
moving horizontally, it could do this most easily if it too were hori- 
zontal. (You pull scraight «at on a door .andle, not down toward 
the floor.) On the other hand, it should be clear that pulling straight 
down on the guy would do nothing to keep the boom head from swing- 
ing around. Therefore, the further the guy is from the vertical, the 
less tension on it, and the more nearly it approaches the vertical, the 
greater the tension on it. 

One other benefit of swinging the boom inboard should be pointed 
out. In Figure 3B the fall angle of 90° was reached with the junction 
of the falls 20 feet above the deck, while in Figure 4B this angle 
was not reached until the junction of the falls was 26 feet above the 
deck. In other words if, with the setup shown in Figure 4B, we 
kept the load only 20 feet above the deck, we should have had a smaller 
fall angle and hence even less tension on the guy. 

Now let us leave the boom where it is but move the guy around to 
see whether any further reduction in tension can be obtained. Look- 
ing at the plan shown in Figure 5B, we see that the head of the boom 
is not going to move directly athwartships in line with the fall but 
is going to swing in an arc around the mast or king post along the 
path of the curved arrow. The guy can most easily prevent this 
swing if it is at right angles to the boom, (Remember that you keep 
your arm at right angles to the door when opening a heavy one.) 
With the guy in line with the fall, Figure 5B, the horizontal pull 
acting on the guy must be the same as that produced by the fall. For 
a fall angle of 120°, this is equal to .86 times the weight of the load 
as Shown in Figure 5A Using this value in Figure 5C, we find that 
the horizontal ¢ 1 on tue guy when it is at right angles to the boom 
has been reduced to .70 times the weight of the load. In Figures 
5D and 5E are shown the guys in the two respective positions as they 
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PLATE 1V.—Tension on guy and equivalent load on swinging boom 
at various fall angles. Boom over center line. Guy in line with fall. 
ie ttat 
Ss quat to 1.3 tens 
ro on swinging bocm 
Boom 
Figure 4B.—Elevation, stresses at fall 
angle of 90° 
Equal te 2.5 tons 
on Swinging boom 
Ficure 4C.—Elevation, stresses at fall : 
angle of 120°. ‘ 
i 
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Ficure 4A.—Plan, stresses on gear, 55-foot boom angled inboard from heel. Guy : 


in line with fall. 
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would appear at their true length. The .86-ton horizontal pull pro- 
duces an actual tension of 1.7 tons in the guy in line with the fall 
(the same value which was reached by a different method in Figure 
4C) and the .70-ton horizontal pull produces an actual tension of only 
1.1 tons on the guy at right angles. In the latter position, the tension 
on the guy is reduced not only by a decrease in the horizontal pull but 
also by the fact that the guy is flatter and hence can hold the boom 
more easily. The equivalent load on the boom is 1.5 tons as compared 
with 1.9 tons when the guy is in line with the fall. (See Plate V.) 

Theoretically we could move the guy even beyond a right angle 
to the boom and have some further slight reduction because the guy 
would become still flatter. From a practical standpoint however, the 
movement of the guy in this direction is either limited by the shrouds 
at the next set of gear or, when the boom is not angled so far inboard, 
might be carried too far. 

The practical application of these facts is as follows: 

1. The closer the heads of the two booms are together, and the 
higher they are, the less will be the tension on the falls and therefore 
on the guys for any given height of the junction of the falls. 

2. When the boom angles inboard from its heel, the tension on the 
guy will be least when the guy is approximately at right angles to 
the boom in plan view, or as seen when looking up from on deck. 


Boom Fore and Aft From Heel 


Referring back to Figure 3C, we sew that with the boom fore and 
aft, and the guy in line with the fall, a cne-ton load at a fall angle of 
120° produced a tension of 2.9 tons on the guy. If we move the guy 
back abreast the heel, as in Figure 6A, we will find (Figure €B) that 
the tension on the guy has increased to 8.0 tons but the equivalent toad 
on the boom has decreased from 3.2 tons to 2.9 tons. If, however, we 
lead the guy out ahead of the boom, as in Figure 6C, the same distance 
that it was behind the head in Figure 6A, the tension on the guy is not 
changed (Figure 6D). It remains at 3.0 tons but the equivalent load 
on the boom will increase from 2.9 tons to 3.6 tons. (See Plate VI.) 

This increase in load on the boom when the guy is out ahead of the 
boom is caused by an increased tension on the topping hft, which 
went up froin 0.5 to 2.8 tons. The guy pulls against the topping lift. 
When, however, the guy is abreast the heel, it pulls more nearly in 
the same direction as the topping lift and actually takes some of the 
load from it. (An oxtreme example of this occurs when the guy is 
so far behind the heel that it causes the boom to jackknife. There is 
then no load on the topping hft at all.) 

The application of these facts is as follows: 

With the boom fore and aft, the least compression will be placed on 
the boom if the guy is back near the heel. The least tension on the 
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PLATE V.—Showing change in tension on guy and equivalent load on 


swinging bcom with change in position of guy. Boom over center 
bine. Fall angle of 120°. 


ton 


tan 


Ficure 5B.—Plan, horizontal pull on fall | FreurE SC.—Plan, horizontal pull on falt 
and guy. Guy in line with fall. and guy. Guy at right angle to boom. 


20° 


1 ton foad 


Ficure SA.—Elevation, junction of falls snowing tension on falls and horizontal pull 
on falls at angle of 120°. 


Stes Equal to 1.9 tons Mast 
avon swinging boom 


Equal to 1.5 tons 
on swinging boom 


FicurE 5D.—Guy and boom from SB in Ficure SE.—Guy and boom from SC in 
true length showing tension on guy and true length showing tension on guy and 
equivalent load on swinging boom. equivalent load on swinging boom. 
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PLATE VI.—Showing changes in tension on guy and equivalent load on 


swinging boom with changes in position of guy. Boom fore and aft. 
Fall angle 120°. 


1.27 
ton ‘ 
} 0.90 
€ton>, 


Tension on topping lift 
aston 


Equat to 2,9 tons 
on swinging boom 


Ficune 6A,—Plan, horizontal pull on guy Ficure 6B.—Guy 2nd boom from 6A in 
and horizontal thzust on boom. Guy true length showing tension on guy and 
abreast heel. Fall angle 120°. topping lift and equivalent load on 


swinging boom. 


Ficure 6C.—Plan, horizontal pull on guy Ficure 6D.—Guy and boom from 6C in 


and horizontal thrust on boom. Guy true leagth showing tension on guy and 
ahead of fall. Fall angle 120°. topping lift and equivalent load on 
swinging boom. 
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guy will result if it is at right angles to the boom. With hight booms 
on short masts, place the guy near the heel. With heavy booms and 
light guys, place the guy at right angles to the boom. 


Boom Angled Outboard From Heel 


In working an offshore deckload, or in spotting % boom over the 
offshore coaming, the boom on mest gear will angle outboard. In such 
a case, it is very important that the guy be led back abreast the heel 
to avoid excessive stress. Figure 7 illustrates such a situation and 
shevs three possible guy locations. At A, it is in line with the fall; 
at B, it is abreast the heel; and at C, it is about as far back of the heel 
as ié can he placed without allowing the boom to jackknife. (See 
Plate VIL} 

The coyresponuag stresses on the guy and the equivalent load on 
tne hoom se shown in Figures 7A, B, and C and are listed in the 
follu:.iny table for a one-ton load at a fall angle of 120°. 


Equivalent load 
Guy position Guy tension on boom 
(fons) tons) 
Fee Ie een 44 438 
Bio ea oe 2.9 2.9 
6 See eee 2.6 2. § 


From the above it should be evident that when the boom angles 
sutboard from its heel, the guy should be placed abreast the heel or 
as much farther back as it is possible te go without permitting the 
boom to jackknife, 


Burton Boom 


The infrequent failure of the burton gear can now easily be ex- 
plained in the light of the previous discussion. The boom always 
angles outboard from its heel. In fact, it is often so far outboard 
that the angle between the fall and the beom in plan view is less 
than that between the Loom and the guy, which is normally placed 
well behind the heel of the boom. Because che burton boom is usually 
lower than the up-and-down boom, the stress on the guy is further 
decreased by the fact that the guy of the burton boom 's more nearly 
horizonta) than is the offshore guy. Taken together these factors all 
combine to keep the stresses on the burton boom at a minimum. 


JACKKNIFING 


It was pointed out above that when the an-and-down bocm angles 
outboard from its heel, the guy (and the preventer) will have the 
least tension on it when it is as far back of the heel as possible but 
not so far back as to allow the boom to jackknife. The question is, 
how far is “as possible” ? 
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| PLATE VII.—Showing changes in tension on guy and equivalent load on 


swinging boom with changes in position of guy. Boom angled ont- 
hoard. Fall angle 120°. 
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Ficure 7.—Plan, three different positions « . guy showing horizontal pull on guy and 
horizontal thrust on boom. Fall nike 120°. 
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Ficure 7C.—Tension on 
guy and equivalent toad 
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There is no way, other than calculation or experiment, to tell whether 
a particular setup will cause the boom to jackknife with a particular 
fail angle. For example, with the guy at C in Figure 7, a load at a 
fall angle of 120° is perfectly safe, but over 150° the boom would 
probably jackknife. 

For safety, it is desirable to place the guy in 2 position which will 
hold the boom down, no matter how much it is tightlined, without 
securing it so far out toward the head of the boom as to place an 
unnecessarily high stress on the gear. This condition is met when 
either the guy or the preventer is secured to a pad eye located so 
that when one sights from the pad eye to the head of the burton boom 
the latter appears just beneath the up-and-down boom. 

Again, using the examples in Figure 7, sighting from the pad eye 
on deck at C, the head of the burton boom would appear above the 
heel of the up-and-down boom, indicating that the latter can jack- 
knife. On the other hand, sighting from the pad eye on deck at B, 
the head of the burton boom would appear a couple of feet below the 
up-and-down boom. Unless the burton boom itself jackknifed high 
enough to appear above the up-and-down boom, the latter could not 
jackknife even by tightlining the empty hook. 


Jackknifing the Burton Boom 


Once the up-and-down boom starts te jackknife, it is practically 
impossible to drop the load fast enough to stop it. Since the burton 
boom is the lower of the two, it does not act in the same manner but 
is raised by the fall. As soon as the winch driver stops heaving, the 
boom stops rising. For this reason, it is not so important that the 
burton boom be held down by the guy. 

The same method of sighting is used for the burton boom as for the 
np-and-down boom. Sighting from the pad eye to which the outboard 
guy of the burton boom is secured, the head of the up-and-down boom 
will probably appear either above the burton boom or below it. 

If the head of the up-and-down boom appears below the burton 
boom, the latter cannot rise at all. 

If the head of the up-and-down boom appears above the burton 
boom, the latter can rise until it reaches the line of sight. It cannot 
be raised above this line even by tightlining an empty hook. This is 
the usual] condition in actua] practice. It causes no harm as long 
as the amount of rise is not enough te cause the up-and-down boom to 
jackknife. 

If the head of the up-and-down boom should appear behind the king 
post which supports the burton boom, the latter can be raised all the 
way and will, by changing the line of sight, probsbly cause the up- 
and-down boom to jackknife also. This situation is often found at the 
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No. 4 forward gear on Victories and on any set of gear where the 
heels of the booms are close to the rail. 

In such cases, particularly at No. 2 aft and No. 3 forward on many 
C-4’s, it is suggested that the guy be left well back of the heel. To put 
the guy where it would prevent topping the boom, would mean that 
it would be so nearly parallel to the boom as to place it under terrific 
tension. Then to hold the boom down, place the preventer under the 
boom and leave it a foot or two slack. 

This exception to the rule that preventers must be kept tight is to 
avoid the chance of the guy becoming slack (as in drying out after 
having been set up while wet) and throwing all the load on the pre- 
venter which, in this position, would probably carry away vith a very 
light load. 


Ebel Gear 


On many new vessels there is an unusual rig known as the Ebel gear, 
in which each boom is supported by two topping lifts. The outboard 
topping lift reeves through a block and continues down to the deck 
to serve asa guy. The result of tightlining a load on this gear is to 
cause the burton boom, or in some cases the up-and-down boom, to top 
up. No danger is involved as the booms will not fly back. They will 
stop rising as soon asthe winch driver stops heaving in. 

With this gear, it is important that no attempt be made to hold the 
booms down with preventers, as to do so would subject the gear to 
excessive stress such as occurs when the usual type of gear is tight- 
lined. As designed, the Ebe! gear can burton the full 5 or 10 tons for 
which it is rated and, as long as the booms are free to top up, the gear 
will not be overloaded no matter how high the load is raised. This 
is the only burtoning gear of which we know that has this safety 
characteristic. 


PREVENTERS 


Preventers are poor substitutes for guys that are not strong enough. 
First, they cannot equally share the load with the guy. The pre- 
venter is usually a ‘single heavy wire while the guy has a manila 
purchase. Ifthe preventer and the guv have an equa! tension under a 
light load, the guy stretches much more than the preventer under 
heavier loads so that the latter has to take most of the increase. 

Second, rarely are fastenings availavle to secure the guy and the 
preventer close together on the deck or rail. We have seen that 
changing the position of the guy, changes the tension on it. If the 
guy is in one place and the preventer in another, the tension on the 
two will not be equal under all degrees of tension because the stress 
on one will increase more rapidly than onthe other. 
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Third, tho preventer is not usually included in the design and there- 
fore gets little attention. Often it is a worn out fali, to start with, 
suitable provisions for properly securing it may be lacking, and it 
may be permitted to get in very poor shape. 

While there have been few cases in which either the guy or preventer 
parted and the other held, it is undoubtedly true that the proper use 
of preventers has saved many a weak guy. It is therefore false 
economy for the stevedore to neglect to set them up properly. The 
foliowing suggestions are offered : 

1. Secure the preventer as close to the guy as available fastenings 
permit. 

2, When the two cannot be nearly parallel, it is preferable that the 
guy be in the position of greater stress. That is, more nearly in line 
with the fall under most conditions, 

3. Under light load (whic is better produced by lifting a pontoon 
or beam on the hook than by hooking into a pad eye and using the 
winch power directly), the guy should be adjsuted until there is a 
little more tension on it than on the preventer. Under a heavy load 
the guy will stretch and let the preventer have its share. 

4. Neither the preventer nor the guy should have real slack in it 
as it is almost a certainty that if one fails, the other will part when it 
fetches up with a jerk after the slack is taken out, and there wil] be 
two pieces of gear flying around instead of only one. The preventer 
is useful only in keeping the guy from parting, not in holding the 
boom after the guy parts. (A few vessels have heavy preventers which 
are intended to carry the guy load, and very light guys which are 
intended only for trimming the booms. So little additional strength 
is provided by these guys that they may better be left slack.) 

5. Since the manila guy purchase shrinks when wet and stretches 
when dry, it must be checked from time to time during the job. 


SUMMARY OF SUGGESTED SAFE PRACTICES IN RIG- 
GING AND USING CARGO HANDLING GEAR 


1. Since the load on a topping lift increases as a boom is lowered, 
longshoremen should be instructed to take sufficient turns while the 
boom is high to insure having control of it when it reaches a low 
position (p. 4). 

2. Where there is a choice between a long and a short mast, with 
corresponding high and low topping lift blocks, in relation to the 
length of the boom, it will usually be safer to burton heavier loads, 
such as lift trucks, with the gear on the longer mast (p. 4). 

3. Particular care should be taken to avoid overloading or putting 
shock loads on the gear when the boom is at a low angle (p. 5). 
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4. Care should be taken to avoid letting a loaded boom rest against 
2 stay, shroud, or other fixed object as the resultant bending m2 
cause the boom to fail (p. 6). 

5. Booms should be inspected before starting work, and any that 
are visibly bent should be recognized as having been weakened (p. 5). 

6. Before applying power to a guy, be sure that the gooseneck is 
free to turn by heaving on the guy by hand (p 6). 

7. In using the jumbo, avoid slewing the boom at high angles by 
slewing the boom first and then topping to the desired position in 
loading and by lowering it before swinging in discharging (p. 6). 

8. Guy winch drivers, or men handling the guys on a jumbo boom, 
should both have the signalman in clear sight at all times and should 
be instructed to stop heaving if at any time the stress on the hauling 
part appears to be excessive (p.6). 

9. A check should be made with the mate before making a heavy 
lift with the jumbo to find out whether auxiliary stays need to be set 
up (p. 7). 

10. To keep tension on tne falls as low as possible in burtoning and 
so avoid excessive tension in the guys, the following suggestions are 
offered (pp. 7, 10): 

a. Use slings as short as practical. 

b. Keep the hook as close to the junction of the falls as possible. 
Chain for additional weight should be hung in a b* ‘it beside 
the hook rather than used to connect the hook with the junction 
of the falls. 

c. Keep the loads as close to the rail, deck, and coaming as possible. 

d. Avoid severe tightlining of even very light loads as a difference 
of only a foot or two in the height of the load may increase the 
stress tremendously. 

11. The closer the heads of the booms to each other and the higher 
they are, the less will be the tension on the fal] and hence on the guys 
for a given height of the junction of the falls (p. 14). 

12. Rules for placing guys for minimum siress: 

a. When the up-and-down boom angles inboard from its heel, place 
the guy at right angles to the boom as seen when looking up 
from on deck (p. 14). 

b. When the boom is fore and aft, the stress on the guy will be least 
when it is at right angles to the boom. With a spindly boom and 
a heavy guy, the guy should be abreast the heel of the boom. 
The tenston on it will be increased slightly but the compression 
on the boom will] be reduced (p. 17). 

c. When the boom angles outboard from its heel, place the guy 
abreast the heel or as much behind it as possible without x 2- 
mitting the boom to jacknife (p. 17). 
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13, Jackkn ing: 

a. The up-and-down boom cannot jackknife if either the guy or 
the preventer is abreast the heel of the boom and no higher 
than the heel (p. 19). 

b. The means of controlling jackknifing of the burton boom are 
explained on (p. 19). 

14, Preventers should be secured as close to the guy as available 

pad eyes permit (p. 21). 

15. Under light load, the guy should be adjusted so that it has a 
little more tension on it than does the preventer. It is safer to apply 
this load by lifting a weight than by shackling the fall to the deck and 
heaving with the winch (p. 21). 


kK 
Compliance with the suggestions contained in this bulletin should 
be helpful in preventing gear failures. Its use as an instructional 


handbook for stevedores is recommended as a means of preventing 
personal injury and property damage. 
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This instructor outline is one of a 
series developed by staff of the Office of 
Occupational Safety and the Interna- 
tional Division, Bureau of Labor Stand- 
ards, U.S. Department of Labor. 

The outline is intended only as a 
guide to standard presentation of the 
subject in sequence and basic content. 
Additional information, material, and 
illustrations should be inciuded for a 
complete presentation suitable to the 
conditions, locality, industry, or oecu- 
pational group. 
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SAFETY TRAINING TECHNIQUES 


It is of utmost importance that the instructor become acquainted 
with sor::e of the basic training techniques in order to better prepare 
himself to conduct the course sccessfully. 


Planning 


1. The instructor should have such visuai aids as are pertinent 
to the subject matter of the course. These should be set up in proper 
sequence. An indication or note on the instructor’s outlir e could be 
very helpful as a guide that a particular visual aid should r > used. 

2. The course outline as well as the handout material and the 
visual aids should be checked at reguiar intervals. This should be 
done by the instructor in order to revise, improve, and modernize the 
course presentation. The material should also be che. xed to make 
sure that it conforms with policies of labor and management in the 
country where iv will be presented. 

3. The instructor’s outline should be adapted by him to his 
particular method of presentation, keeping in mind that this is a 
discussion conference type of session. 

4. The instructor would do well to get an advance list of the 
students that will participate and their positions and backgrounds. A 
study of such information could be very helpful to the instructor when 
he faces his class. 


Preparation of Classroom 


Many conferences and courses have failed simply because no 
preparation was made for the classroom facilities. 

1. The classroom should be located in an area where there is the 
least amount of noise or distraction. 

2. Good ventilation, lighting, and sufficient room are important 
aspects to consider. 

3. The seating arrangement and seats should be comfortable as 
well as informal. A round-table seating arrangement is the most 
effective for discussion-conference sessions. 

4. The room should be equipped with a good blackboard, suffi- 
cient chalk, and a clean eraser. A stand should be avaiiable for 
mounting the charis and visual aids to be used during the conference. 
A 35-mm. slide projector should be available. 


Teaching 


1. An official of the organization should open the first session 
with a statement regarding the general objectives of the course. He 
then should introduce the instructor to give hir: the proner posture in 
relation to the grcup he will teach. 

2. At the first session, the instructor should open with an ex- 
planation of the course objectives and its method of presentation. 
At this time, he should draw upon his experiences to relate an illus- 
trative incident that will brmg him in «loser relationship with the 
group and, at the same time, enable hin to introduce the theme of the 
first session. 

3. The course should be presented by employing the discussion- 
conference method. 

4, The instructor should have the class follow a predetermined 
schedule and maintaim order at all times. Only one participant 
should be permitted to give his viewpoint at a time. The instructor 
should keep the clacs discussion within the subject matter as contained 
in the instructor’s outline. 

5. If possible, an official should be asked to speak at the termina- 
tion of the course. 


Tips for Instructors 


Learning is actually the acquisition of new ideas, abilities, and 
skills acquired through the senses of hearing, seeing. and ‘eeling by 
touch. 


1. New ideas are conveyed through the presentation of knowl- 
edge. and thought is stimulated through the student’s sense of hearing. 

Abilities and skills are presented through the media of telling, 
demonstrating, and having students demonstrate under the super- 
vision of the instructor. Students acquire abilities and skills via the 
senses of hearing, seeing, and feeling by touch. 


2. An important aspect of teaching is to remember that the stu- 
dent absorbs more when he participates in a discussion. The instruc- 
tor therefore strives to get 100-percent class participation. 


3. The instructor should become aware of outstanding charac- 
teristics of his students. This could be very helpful when leading 
discussicas. For example: 

A. Some may be more mature. 
B. Some may have a knowledge of safety. 


C. Some mav have actual experience to draw on in the 
discussion. 


D. Some may have a faster learning speed than others. 


Hl 


Some may be “stallers” who can slow down the discussion. 


Others may be aggressive and want to monopolize the 
discussion. 


G. There may be a “know-it-all” in the group who must be 
H 
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properly controlled. 


Some may be constani latecomers who ask questions about 
previous discussions and delay the class. 


4. The teaching process consists of: 


A. Telling—this means giving background information to 
introduce a subject. 

B. Showing—a demoustration of sonie equipment pertaining 
to the subject :o be discussed is very impressive. 

C. Tlustrating—using charts, blackboard, slide. or films are 


very helpful to highlight specific points in the discussion. 

D. Discussion conference—tie participation of the students 
in formulating their thinking about the subject under dis- 
cussion is fundamental to getting the most out of the 
session. 

E. Conclusions—the instructor’s summation of the session 
should knit together the points discussed during the ses- 
sion, and should include other important details that may 
have been overlooked by the group. 

F. Questions—during the session. the instructor should use 
questions to stimulate discussion, and also to help bring 
the discussion back to the subject matter if it has strayed. 


Guest Instructors 


Tt is necessary that the instructor be granted fuli responsibility 
for conduct of the class: at times. however. he may wish to call in an 
expert in a particular field as a guest instructor (or Jecturer). In 
such event, it is essential that the instructor maintain contro] of the 
course. 


The instructor must tie ri the work of the guest instructor with 
the balance of the course: he must outline the phase of the subject to 
be covered by the guest and satisfy himself that the guest limits him- 
self to the field as outlined: he should summarize the guest's cortribi- 
tion, poimting out its relative importance in the field of accident pre- 
vention. While the use of a few guest instructors (properly utilized) 
can add to the effectiveness of the course, a series of “lecturers” whose 
topics are not correlated wil] inevitably result in confusion. 


It is recommended that “guest experts” be used only for supple- 
mentary trainu.g. and not to replace even part of this course which 
ould be taught by one instructor. 
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ACCIDENTS ARE NOT NEW 


CHART 1—SERIES A 


ACCIDENTS Accidents have always been with us and have been caused by 
NOT NEW unsafe conditions and unsafe acts. 


PREHISTORIC Primitive man moved to caves, formed clan or tribe organizations, 
made tools and weapons and learned the use of fire. ‘These afforded 
him more protection but introduced new hazards. 


NO STANDARDS |j It would be difficult to judge him from this time distance, as there 
were no standards in his day to compare him, his facilities, his 
actions, his conditions, his customs, and his accomplishments. 
Risk-taking, unknown to us, to procure food and other necessities 
was part of his daily life. 
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RISK TAKING... Al’ OLD STORY 


CHART 2—SERIES A 


With prehistoric and Stone Age man, risk-taking was usually “ calcu- 
lated risk for their personal and tribal welfare.” In the Middle 
Ages, this had changed to risk-taking for thrills or glory, as the 
knight who took part in jousts or in tournaments for the personal 
satisfaction of winning, and for the excitement of action and danger 
involved. Today, we have the same motivation, in those who take 
part in racing of automobiles, motorcycles, and aircraft (‘drag’”’ 
races also). Boxing and wrestling are a part of this same urge. 


Until recently and to some extent today, we find that there were 
workers who were proud of their ability to fell trees, ride logs, lift 
heavy objects, and to walk beams high in the air. They believed 
that safety was “sissy.” By today’s concept of safe performance, 
“risk-taking” at work is most unnecessary, but was characteristic 
of the daily lives of our forefathers in their work and in their 
recreation, 
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NEW INJUKY SOURCES 


INCREASED SEVERITY 
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INDUSTRY UNDER ONE ROOF 
CHART 3—SERIES A 


START OF 


INDUSTRY 


HOME WORK- 


SHOPS AND 
CRAFTSMEN 


The individual craftsman (shoemaker, hatter, blacksmith, carpen- 
ter, bricklayer, ete.) generally worked alone or with a helper or 
apprentice. If he was killed or severely disabled in a work acci- 
dent, it would not attract much attention, as it would be an isolated 
incident and generally known only to his neighbors, customers, 
family, and immediate associates. 


TYPES OF 
ACCIDENTS TO 
CRAFTSMEN 


The power used was generally manpower or horsepower, except in 
eristinills (waterpower) and pumping (windpower). Serious acci- 
dents generally were caused by falls, falling objects, burns, drown- 


EARLY IN- 
DUSTRIAL 
DISEASES 


ings, and injuries inflicted by domestic animals. 


Certain industrial diseases were accepted as part of the job; for 
example, mercury poisoning of hatters, lead poisoning of painters, 
etc. Also silicosis in mining and in grinding operations. 
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NEW INJURY 
SOURCES 


STEAM AND 


ELECTRIC 
POWER 


With ine coming of the factory, waterpower. was extended into 
manufacturing, closely followed by steam, and later, by electricity. 
Machinery was invented and improved to keep pace with expanding 
industrialization. This brought new hazards. The new machines 
were designed with no consideration for either the safety or the 
convenience of the operators. The workers were untrained and 
unskilled in the use of the new machines, and in the generation and 
use of the new power. Accidents multiplied and injuries became 
more severe as a result of these new and increased hazards. 


INDUSTRY 
UNDER ONE 
ROOF 


INDUSTRIAL 

DEVELOPMENT 
1837 TO 

PRESENT TIME 


STEEL 
INDUSTRY 


EFFECTS OF 


‘“PANICS” OR 
“DEPRESSIONS” 


Due to the use of more efficient power and improved machinery, 
large factories came into existence when the new industries were 
placed under one roof. The resulting overcrowded conditions 
brought about an increase in the number of injuries which were thus 
sharply brought to the attention of the community. 


it may be considered that the first upward surge of industrialization 
started in the United States in 1837, and slowed up as a result of the 
Civil War (1861-1865). The next upsurge began about 1880 and 
continued until about 1890 when development became even more 
widespread. 


To a great extent, this was due to the development of the steel in- 
dustry. in 1886, the United States passed Great Britain in steel 
production, and has continued to lead the woxld in steel produc- 
tion since that year. 


The increase in industrialization continued rapidly until the present 
time (halted or slowed only by “panics,” “depressions,” or “reces- 
sions,” which have been followed by spurts of industrial activity 
and process improvements). 
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CHART 4—SERIES A 


NO WORKER 
TRAINING 
NO MACHINE 
GUARDS 


LACK OF 
FACILITIES 


The growth of the machine age brought new sources of accidents. 
It also brought increasingly severe injuries. There were no 
machine and transmission guards. There was no worker training. 
The workday was very loug and the worker was given only a short 
time to eat his lunch. In some continuous or shift operations, the 
work period was as long as 11 or 12 hours for the day shift,-and 11 
to 13 hours for the night shift, with lunch to be eaten on the job as 
the time and nature of the work permitted. 


When workers were injured, there were no adequate facilities for 
emergency care and few, if any, persons on the premises were trained 
in first aid. In most cases, a medical doctor was not immediately 
available nor on call for their care. Most companies that had such 
facilities classed them as “‘ welfare or charity activities.” 


PRIOR TO 
WORKMEN’S 
COMPENSATION 
DISADVAN- 
TAGES TO 
EMPLOYER 
COSTS OF 
DISASTERS 


To management, disasters (such as those of Cherry, [i.; Monongah, 
W. Va.; and “Darr,” Jacob’s Creek, Pa. where 858 men were killed, 
lenving about 2,000 dependents. Direct payments in addition to 
emergency relief amounted to more than $500,000), could result in 
ruin because of large judgments obtained against the companies’ 
There was no definite basis for budget allowances to cover costs of 
accidents. 


FEW DAMAGES 
FOR INJURED 
WORKER 


STUDIES 
1908-1910 


PUBLIC 
REACTION TO 
SITUATION 


Seldom did the injured worker get any compensation. During this 
period, rights of the injured worker were debated. He had to bear 
the burden of proof and then he could not collect if his employer 
could establish any of the following: 


1. It was the fault of a fellow worker. 
2. He had assumed the risks of his job. 
3. It was his own fault. 


Even when the injured worker wou the verdict of the court, it was 
generally only after years of litigation with a large part of the money 
going to pay his attorney. Many times the worker was forced to 
seek other employment at once, at any wage, in order to support 
himself and his family. Almost invariably he did not sue. 


In 1909, a study was made in Allegheny County, Pa. of the fatal 
industrial accidents (1-year = 526) in that county. “Over 50 yer- 
cent of the widows and children were left by the employer to bear 
(alone) the entire income loss. It was calculated that 30 percent 
of those who did make settlements received more than $500.00.” 
The same report states that there were 30,000 fatal industrial 
injuries in the United States the same year (1909). 


In 1908, the Wisconsin Commission reported that there were 35,000 
fatal inj‘ “2s in industry in 1907. 


In the same year, a study was made of all cases which were decided 
in the courts of New York. All of these involved widows and 
children (averaging 3 + children per family). The awards averaged 
$1,600 each; and of this amount, an average of $913 went to the 
lawyer. 


Also, public sympathy in many sections was turning strongly in 
favor of the worker due to the publicity of disasters and publication 
of reports of investigative surveys. 


In some cases, juries awarded! = > sums to injured workers or to 
their families. 


An example of this is two almost identical cases in New York and 
in Kansas. In New York, the widow was denied compensation, 
while in Kansas, the widow was awarded a very substantial sum. 
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STRONGER 
EMPLOYER 
LIABILITY 
LAWS 


FIRST 
LEGAL 
WORKMEN’S 
COMPENSATION 
LAW 


BENEFITS 
UNDER 
WORKMEN’S 
COMPENSATION 
TO MANAGE- 
MENT 


TO EMPLOYEE 


Because of the pressure of public opinion, several States passed ad- 


vanced “Liability Laws” which eliminated the defenses of “fellow 
servant,” “strangers,” “assumption of risk,” and “own fault” 
(except deliberate actions). The burden of proof was transferred 
to the employer, and the employer was held accountable for the 
actions of foremen and supervisors. 


Example: Ohio-—1910 


—— err — a rer ee 


The first workmen’s compensation law in the ‘United States was 
passed in 1908 and covered a small group of civilian, Federal 
workers. 


Several States passed workmen’s compensation laws in 1911, The 
last of the States passed such a law in. 1948. As the laws in each 
State are a matter for determination by that State, the laws vary 
among the individual States, although progress is being made to 
standardize the minimum benefits. 


To management—ihe employer can » calculate the costs of adequate 
insurance to protect his workers. 


The compensation law affords him relief from suits for damages for 
industrial] injuries. 


To employee—He is assured of proper medical | service, free from 
cost of law suits. 


Receives compensation as a matter of course. 
Receives immediate weekly payments—part of wages (tax free). 


Receives specified amounts for specific injuries (permanent-partial 
disabilities). 


START OF 
ORGANIZED 
SAFETY 
MOVEMENT 


FIRST 
ORGANIZED 
SAFETY 
CONGRESS 


“SAFETY MEN”. 


Several large companies i in the United States had “Saf ety” Depart- 
ments as early as the 1890’s. The first organized “Safety Con- 
gress’’ was held in Milwaukee, Wis., September 30 through October 
5, 1912, under the auspices of the Association of Iron and Steel 
Engineers (Chairman was Lew Palmer, Jones and Laughlin Steel). 
It was voted to hold the next Safety Congress in September 1913, 
with Mr. Fred C. Schwedtman of the National Association of 
Manufaciurers serving as Chairman. Wisconsin reported that it 
had 1 permanent and 2 traveling saf ety exhibits in use in Wisconsin. 


In April 1913, the National Association of Manufacturers reported 
; that “276 member companies (of NAM) now have a special man in 
charge of Safety Shop Organization.” They further reported that 
“three years ago the conclusion was :eached that the time had 
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passed when attention to these problems in the abstract was to any 
extent effective, and that results could be secured only by practical 
campaign methods... efforts of the Committee formed at that 
time (1909) and entrusted with this work, has carried on during 
these three years (1910-1912).”” The National Association mailed 
out questionnaires to 20,000 U. S. manufacturers (in 1910) and 
‘Ninety-nine per cent of the members answering expressed them- 
selves emphatically in favor of an extended progressive campaign 
for accident prevention and compensation for injured workers.” 
In 1913, NAM sent a special Accident-Prevention train to tour the 
United States, carrying exhibits, speakers, and moving pictures. 


U. 8. DEPART- The U. S. Department of Labor was created (in 1913) ‘to foster, 
MENT OF promote, and develop the welfare of the wage earners of the United 
LABOR States, to improve their working conditions and to advance their 
ESTABLISHED opportunities for profitable employment.” 

NATIONAL The second ‘‘ National Safety Congress’’ of the “‘ National Council 
SAFETY for Industrial Safety” was held in New York City, September 22 
COUNCIL through 25, 1913. Mr. R. W. Campbell was elected President and 


UNITED STATES 


L: GGED BE- 
HIND SOME 
EUROPEAN 
COUNTRIES 
IN SAFETY 
LEGISLATION 


VOLUNTARY 


COOPERATIVE 
EFFORT 


POSITIVE RE- 


SULTS PLUS 
STEADY IM- 
PROVEMENT 


Mr. William E. Cameron was elected Secretary, with offices in 
Chicago, Ill. The name was changed to National Safety Council 
in 1914, 


It is important to note at this point that the United States was 
several years behind some European countries (such as Germany) 
in passing legislation which required guarding of machinery, safety 
in mines, etc. In the United States, the enactment and enforce- 
ment of such laws were matters for the individual States with no 
overall Federal laws or rc ;ulations as in most other countries. 


The result has been that safety started as separate efforts by in- 
dividual companies and, to a great extent, reached its turning point 
in the formation of many voluntary programs and joint activities 
coincident with the founding of the National Council for Industrial 
Safety. 


Although late in starting, the United States has progressed rapidly 
in actual reduction in frequency and severity rates compared to 
those in most. other countries. We have stressed individual cooper- 
ation of all interested persons in taking an active part in accident 
prevention, instead of only enforcing the law of guarding machines 
and neglecting the activities whi.a we emphasized. 
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INDUSTRIAL INJURIES 

IN THE 

| UNITED STATES 

| 1943 1963 
| Deaths..._._...------- 18,400 14,200 

Permanent totals.....__ 1,700 1,400 
i Permanent partials_. - - - 108,000 83,400 
; | Temporary totals... ___- 2,285,000 1,921,000 


oatesk [phfcal® eval or wits dei vy 
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Otc ces So dcee 2,413,100 2,020,000 
The average employment has increased 13,463,000 
| between 1943 and 1963. 


Estimated annual losses from industrial injuries: 


Wage loss to labor - _-.--- $1,300,000,000 
Total loss to managemient.-_-- - - 3,790,000,000 


mt hed inte shuts JimRM leat lees Coy y wi Ee 
he teste am a ma 


Ati 
dite 


Total... _- $5,600,000,000 


CHART 5—SERIES A 


COMPARISON Since World War II, industrial injuries in the United States have 
INDUSTRIAL been decreasing both as to number and severity. Between 1943 
INJURIES, and 1963 there was a reduction from 2,413,100 to 2,020,000 dis- 
1943-1963 abling injuries (a decrease of 390,000), while there was an increase 


of 13,463,000 workers in the same 20-year period. Thus, there was 
a decrease of 16 percent in the number of disabling injuries and an 
increase of 25+ percent in the average employment. This 


amounted to a net decrease of 3314 percent in the injury-frequency 
toll between 1943 and 1963. 


ESTIMATED “The estimated annual loss from industrial injuries in one year 

ANNUAL amounts to approximately $5 billion. Of this sum, about 

LOSSES 30 percent represents loss by the workers and 70 percent, the costs 
; to the companies. 

FROM 


Part of this overall loss is assumed by the State, since the disabled 
INDUSTRIAL worker is a State problem. These include: 


INJURIES Assistance to the family of the injured worker. 
Rehabilitation and second-injury fund, plus medical care 
beyond compensation. 

Costs of inspections, investigation, and hearings before 
the Compensation Board. 

Costs of regular accident-prevention service and inspec- 
tion by the department of labor of the individual State. 


Taxes used to pay costs of public assistance, investigation, 
and control. 
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SMALL PLANTS 
ARE A 
NATIONAL 
PROBLEM 


THREE “E's” _ “E's” 


ENGINEERING 
ENFORCEMEN’ 


70% OF INJURIES 


ENGINEERING 
ELUCATION 
ENFORCEMENT 


CHART 6—SERIES A 


Studies made over the years have established that out of 2 million 


disabling work injuries (per year), about 3 percent, or 600,000, 
were in plants which had orgamized safety programs; while 
1 70 percent, or 1,400,000, occurred in plants which had no organized 
| safety program. 


grams were mainly small plants whose managements felt that they 
‘could not afford” an accident-prevention program, or were “too 
smail’’ for one. 


In fact, no plant is “too smal!”’ for a safety program and every plant 

can ‘afford’ such a program. The basic fundamentals of accident- 
prevention programs are the three “E’s”: Engineering, Education, 
anu Enforcement. 


r ae It was found that these plants which had no organized safety pro- 
| 


i. Engineering is to furnish information as to what is wrong and 
what should be done about it. (Technical know-how). 


2. Education is the teaching of safety to all concerned. Convinc- 
ing management, (a) to correct conditions found in the engi- 
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GOVERN- 
MENTAL 
PARTICIPATION 
IN SAFETY 


GOVERN- 
MENTAL 


@ © __~PARTICIPATION 


mu wae 


SAFETY 


=  —s SUMMATION 
& OF TITLE 


: oo SCOPE OF 
f) ° SUBJECT 


neering survey; and (b) to inaugurate and support a safety 
program. ‘Training workers and geiting their support in the 
program. Selling forenien and technical people to give willing 
cooperation. 


3. Enforeement—within the plant enforcement means to the worker 
the enforcement of rules of the company. Enforcement to the 
State means the inspection of the plant and the issuance of 
orders for the correction of violations of the law. This is the 
weakest of the three“ E’s.”” Several States, realizing this, have 
started the consultative approach which will be discussed later. 


bi .1 in scope—dictionary states that “gorernmental refers to 
exe. wise of administrative powers; the mode or system of governing; 
the function; office, right or power of governing.” Can, therefore, 
apply to Federal, State, municipal, county, or political subdivisions. 
For our purposes, we will discuss the Federal, State, and local 
governnient activities. 


To participate is “to have a share in common with others;” partak- 
ing; joint efforts; cooperation. 


A keeping of oneself or others safe, from danger of accident or dis- 
ease, or pertaining to the safeguarding of the public, or of a group 
of employees, or the like, from accident. 


Governmental agencies, through cooperative efforts with each other 
and with the public, play an important part in reducing accidents, 
injuries, and property damage. 


e : Explain that since governmental functions 
; . vary, there can be no standard pattern for each 
: Jevel, so we will deal with each one separately. 


Activities of government service-type safety functions devoted to 
safeguarding from injury the Nation’s work force rather than to 
confining activities to their own personnel. 
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FUNCTION OF 
FEDERAL AND 
STATE GOVERN- 


MENTS 

_—_—___~———. ...___|} To assist and advise the State and local governments. 

FUNCTION OF 

THE FEDERAL 

GOVERNMENT 

SAFETY Provide competent safety techni icians ; and technical assistance to 

TECHNICIANS the various State and local governments. 

AND TECHNICAL 

ASSISTANCE 

RESEARCH Provide leadership in the fi eld of penny collect and make 

available information on a national se ale. 

PRODUCTION Maintain agencies to assist ona Ww ‘ont with national organizations 

AND WORKING representing both management and labor to bring about improved 

CONDITIONS production and working conditions. 

STANDARDS Provide trained personnel and facilities to develop the standards 

for safety and health of the Nation’s work force, and assist the 
States to ixaprove their safety administration. 

EDUCATION Provide for safety and health education services which will be 

SERVICES available to ithe various Siate agencies and to industry and labor. 

ADVICE AND Assist and advise the States so thai the experiences and methods 

ASSISTANCE developed by the various States are readily available to each other, 

TO STATES to industry, to labor, and to the public. 

PROMOTION “Provide leadership to promote the designing production of safer 
|| machines, equipment, and procedures. Cooperate with interna- 
| tional safety and health organizations, and with all other agencies 

engaged in the promotion of accident prevention on a national, 
| State, or local level. 

LEGAL = ral responaibilities under the laws designating re- 

RESPONSI- et He for safety in iongshoring and ship repair and ship con- 

BILITFSS struction operations, coal mining, interstate commerce, and certain 


| manufacturing under Federal contracts. 


FUNCTION OF Places of employment to be made safe and environments healthful 
STATE GOVERN- |i to work in. To carry this out, agencies are set up with authority 
MENTS f ta develop standards and codes ae isa administer them. 
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& SAFETY || State safety activities take many forms, and vary in type and 
“Be ACTIVITIES effectiveness to a very great degree. 

eS ; These safety activities relate to various areas of accident preven- 
Sen tion for the public welfare—mining, highway safety, general occupa- 


A ‘ional (industrial) safety, and safety for personnel employed by the 
: State itself. 


Many States have created safety advisory boards, or public safety 
commissions, State safety councils, Governor’s safety committees, 
and similar bodi<s. 


We will concern curselves primarily with 
occupational safety in this discussion. 


om 


ALL STATES | Every State has created scme department, bureau, or other sub- 
HAVE ASSIGNED | division, or has assigned to some such existing unit, the responsi- 
THIS RESPONSI- || bility—in whole or in part—for the safety of that State’s working 
BILITY IN SOME | force. 

MANNER 


The responsibility—and all too often the authority which should 
accompany such responsibility—has been tragically weak in some 
cases. 


Organization titles vary, but usually it is Department of Labor, 
Department of Labor and Industry, or Industrial Commission. 


if The tirst organization of this type was the Massachusetts Devart- 
ment of Factory Inspection created in 1867. 


CONCEPTS ARE Originally, such agencies were set up only to enforce laws to correct 
CHANGING hazards or abuses which could cause accidents. 


Strong trend now is to temper enforcement—or replace it—with 
education: such as the “Consultative Appreach” or (the “Sales 
Approach”). 
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THE STATE INSPECTORS SOB 


SELL FPREVERTIUE METHODS 
° SAFETY LAWS - REGULATIONS 


TEACH \ A6CHPENT PREVENTION PRIGIPLES 
10 KISHAGEMIENT ANB LABOR 


UNSAFE CONDITIONS 
CORRECT \ “Ayo work METHODS 


CHART 7—SERIES A 


“CONSULTATIVE || A substantive theory is that even though the safety representative 
APPROACH” is backed by authori‘y, if he knows his subject and can present it 
effectively, he wil! rarely have to use that authority. 


; If management is “sold” on the idea that accidents are serious, 
| preventable losses, it wili “do something”’ to prevent them. 


CONSULTATIVE || Pariicuiarly important to smaller firms. Requires a competent 

ASSISTANCE staff of safety technicians to provide services. Must include 
Industrial hygiene, fire prevention, and protection against 
disasier-producing hazards. 


EDUCATION Programs for safety and health, training for supervisors, members 
of safety committees, and employees of the industrial firms of the 
State. 

TECHNICAL Such material would include posters, statistical information, tech- 

PRODUCTION the development of regulations. They should not duplicate or 


supplant those being done by insurance companies, trade associa- 


MATERIAL nical bulletins. These are for use by safety commitices, and for 
tions, or other groups. 
| 
| 


Safety programs are usually limited m scope. Should be confined 
| to problems peculiar to city. town, or county, or to the problem 
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NATIONAL 
SAFETY 
ACTIVITIES 


ILO 


Distribute occupational safety aid—Development : 
of the Safety Movement. 


created by congestion of population. Should relate to regulation 
of buildings, boilers, elevators, electrical installations, plumbing, 
and the like. 


U. S. Federal Government agencies participate in the exchange of 
ideas in the field of occupational safety with developed and develop- 
ing countries. This includes technical advice and assistance to 
developing countries under the foreign aid technical assistance 


program. 


International Labor Office in Geneva, Switzerland, has an Industrial 
Safety Section. 


Has committee of 29 safety experts from 19 countries which assists 
by providing information. 


Has prepared international safety regulations for docks, construc- 
tion operations, coal mines, and factories. 


Has prepared technical handbooks on hazardous operations and 
materials, such as power presses, acetylene, etc. 


Has also adopted numerous conventions and recommendations. 
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OCCUPATIONAL SAFETY AID 


THE DEVELOPMENT OF THE SAFETY MOVEMENT 


* The Industrial Revolution 
* Early Legislation 
* Safety Leadership 


We hear the word “safety” so much 
nowadays that we may easily over- 
look its significance, Accidents 
are not new, but the organized 
safety movement is relatively new; 


and the achievements of that move- 
ment were hard won. 


IN FACT, THE STORY OF “ORGAN- 
IZED SAFETY” IS ONE OF PAINS- 
TAKING PROGRESS. 


U.S, INDUSTRIAL EXPANSION UNDERSCORES A PROBLEM 


The appalling number of workers killed or injured at their jobs began 
to dawn on the public conscience about the middle of the 19th century. 
Workers began to leave their small shops in ever increasing numbers 
to work in the larger plants. New machinery brought new hazards and 
new injuries. By 1867, legislation was enacted in Massachusetts to 
improve working conditions in the mills. 


WHO IS RESPONSIBLE FOR SAFETY? 


In spite of a growing concem for safety, 
there was a lack of unity among industry, 
labor, and the government. At first, employ- 
ers assumed only a limited degree of liabili- 
ty for injuries; in defense against damage 
suits, they claimed negligence on the part of 
the worker or his fellow worker, or assump- 
tion of risk by the injured worker. But the 
rising tide of injuries led to stricter legisla- 
tion to protect the worker, the now-familiar 
workmen’s compensation laws. 


U.S. DEPARTMENT OF LABOR 
Bureau of Labor Standards 
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AMERICA TAKES ACTION 


In 1867, Massachusetts passed a law providing for the services of factory inspectors; and 2 

years later, it created the first bureau of labor statistics to study the accident problem. In 1877, 
the Massachusetts legislature voted to compel employers to safeguard hazardous machinery. This 
leadership in industrial safety was due to the humanitarian and social arguments voiced by the 
clergy and the press. In 1885, Alabama passed an Employer’s Liability Law; and Massachusetts 
did likewise in 1887. Although these laws were a long step in advance, the financial burden on 
the employer was not sufficient to spur him to take steps to safeguard workers ftom injury. 


WORKMEN’S COMPENSATION BECOMES UNIVERSAL 


The oldest workmen’s compensation system in the United States is 
the one that covers civil employees of the Federal Government. The 
Federal Employees’ Compensation Act (FECA) is a plan for a single 
employer with over 2.5 million workers and operations as diversified 
as American business itself. It is financed by annual congressional 
appropriations. 


The original limited act was passed in 1908 at the demand of President Theodore Roosevelt. 

It was replaced by the present basic law in 1916 (5. U.S.C. sec. 751 et seq.). In 1949, the act 
was amended to revise the entire benefit structure (P.L. 357, 81st Cong.). It ts now considered 
“one of the most advanced workmen’s compensation laws in the world.” 


Between 1911 and 1915, 30 States enacted compensation laws, By 1948, all States had workmen’s 
compensation laws. One of the effects of such legislation was to impress on employers the high 
costs of accidents, Little by little, the economic protection afforded workers by such laws led 

to an enlightened interest in SAFETY on the part of the employers. 


ACCIDENT-PREVENTION AS A POSITIVE GOAL 


Laws had been put on the books to compel employers to practice 
certain safety measures. For example, at the turn of the century, 
guards were required on hazardous machinery in most European coun- 
tries; and safety codes were set up for coal mining and steam-boiler 
operations. But now, with the economic pressure of workmen’s 
compensation laws, employers set out on their own to promote safety. 


Some firms were farsighted and realized that safety would pay its own way. In 1892, for example, 
a plant safety program was established by the Illinois Steel Company—the first of its kind. In 
1912, a group of engineers representing insurance companies, industry, and government met in 
Milwaukee to exchange data on accident prevention. The organization formed at this meeting 
was to become the National Safety Council, which today carries on major safety campaigns for 
the general public as well as assisting in safety promotion for industry. The Council is sup- 
plemented by local safety councils, of which there are more than 500 throughout the country. 
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SAFETY IS A PART OF UNION BUSINESS 


A safety conscious union has long been a most lethal weapon against worker injuries. Labor 
unions have campaigned vigorously for safe working conditions on the job. Local unions have 
established specialized safety education programs for their respective types of industry. Some 
unions have produced safety films, and others have drafted, with the cooperation of managenent, 
“Safety Regulations” under which proper observance is a condition of employment. 


INDUSTRY PROVIDES SPECIALIZED PROGRAMS 


The American Society of Safety Engineers 


Incorporated in 1915, this group operated as a 
section of the National Safety Council from 
1924 to 1947 when it withdrew to again become 
an independent organization. I[t is dedicated 
to accident-prevention techniques, and to the 
development of safety engineering as a pro- 
fession. 


Underwriters’ Laboratories, Incorporated 
A nonprofit organization which maintains fa- 
cilities for the examination and testing of de- 


vices, systems, and materials to determine if 
they meet established standards of safety. 


The American Standards Association 

The ASA provides the machinery for voluntary 
establishment of recognized standards of safe- 
ty engineering, frequently more rigorous than 
State safety codes in the same field. 


The American Society of Mechanical Engineers 


Since I9LL, this organization has provided 


HOW THE GOVERNMENT HELPS 


State Government 


leadership in the development of safety codes 
including those for boilers and elevaters. 


American Mutual Insurance Alliance 


A group of over 100 United States mutual fire 
and casualty companies whose accident- 
prevention activities are carried on through 
three independently operated affiliated asso- 
ciations: 


- Federation of Mutuzl Fire Insurance 
Companies 

- National Association of Automotive 
Mutual Insurance Companies 

- National Association of Mutual Casualty 
Companies 


The Association of Casuaity and Surety Companies 


in cooperation with the American Standards 


Association, this body provides technical books, 


pamphlets, and research services for the pre- 
vention of accidents in industry, schools, and 
in the home. New Yors University’s Center 
for Safety Education is largely supported by 
annual grants from the Association. 


Every State has created some department or bureau that is charged with at least partial respon- 
sibility for the safety of che wage earners employed in that State. The first organization of this 
type to be created was che Massachusetts Department of Factory Inspection in the year 1867. 
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Federal Government 


Bureau of Mines, U. S: Department of the Interior, Washington, D. C., was organized in 1910. 
One of its major functions is to stud the causes of accidents and ill health among miners, and 
to promote preventive measures against mine explcsions. 


Bureau of Labor Statistics, U. S. Department of l.abor, Washington, D. C., organized in 
collects, tabulates, and disseminates statistical information about industrial accidents « 
health. It issues annual reports on industrial injuries, giving estimated national totals ana 
breakdowns by industry. 


National Bureau of Standards, U.S. Department of Commerce, Washington, D. C., was organized 
in 1910 to create safety standards for various materials and equipment, and to formulate testing 
methods for determining their safety. 


Division of Sale in the U: S: Department of Labor’s Bureau of Labor 


Standards, provides technical, educational, and promotional services 

to everyone concerned with industrial safety. The Division of Safety 
also administers the safety and health regulations that have been 
determined by the Secretary of Labor to be reasonably necessary to 
protect the life, health, and safety of employees engaged in longshoring, 
ship repairing, and related employments covered by section 41 of the 
Longshoremen’s and Harbor Workers’ Compensation Act. 


Federal Safety Council was established in 1950 in the U. S. Department of Labor to serve in an 
advisory capacity to the Secretary of Labor in matters relating to the safety of Federal em- 
ployees. 


Other Organizations rendering safety services: 


Literally hundreds of other organizations provide specialized safety services in more or less 
limited fields: The following are a few: 


The National Bureau of Casualty Underwriters 

The Industrial Hygiene Foundation of America 

The National Council of Compensation Insurance 

The American [ndustrial Hygiene Association 

The National Society for the Prevention of 
Blindness 

The Factory Insurance Association 

The International Association of Industrial 
Accident Boards and Commissions 

The National Fire Protection Association 

The Associated General Contractors of America 

The American Public Health Association 


THE HISTORY OF ACCIDENT PREVENTION ACTIVITIES IS THAT OF 


COOPERATION BETWEEN GOVERNMENT, INDUSTRY, AND WORKERS. 


19 


RUS GOVERNMENT PRINTING OFFICE £965 O—769-072 


t 
‘ 


* 
| 


F ew jul vinapssunuaali pubes 


7 


ila 


= 


of 


eSGneuanHve df baie tata i Sot 


i dawn 


“o BS: | BAA ae RA, 


q 
mo + 
y 
#3 
* 
=a 


ie my rake ped meee tem ctee eee eaman atten: 


Iie thy vaso fre fate Ags ip yRt REN Peyp ies yestagtit eink 
ae | is 


VT_ 003 511 MP 000 172 
Accident Cost Control, (Safety in Industry, Instructor Outline). 


Bureau of Labor Standards, Washington, D.C, 
Bull -268 

Pub Date - 65 

DOCUMENT NOT AVAILABLE FROM EDRS 20p. 


*CURRICULUM GUIDES, *SAFETY, *INDUSTRY, *ACCIDENTS, *COSTS, 
INDUSTRIAL EDUCATION, 
This outline is for instructor use as a guide to standard 
presentation of an accident cost control system which will show how 
much accidents cost and will therefore be an important factor in 
determining the safety program in a plant, Additional information, 
materials, and illustrations should be included for a complete 
presentation. It was developed by staff of the Office of 
Occupational Safety and the International Division, Bureau of 

Labor Standards, U.S. Department of Labor, Illustrations and basic 
content are included for (1) Direct+Indirect Costs, (2) Insurance 
and Uninsured Costs, (3) Element of Production, Accident Cost 
Concept, (4) Medicai and Compensation Costs, (5) Manpower Costs, 
(6) Machinery, Material, and Equipment Costs, (7) Total Costs of 
Accidents, (35 Elements of Production--Accident Cost Form, and 

(9) Workers Lose, This document is available as GPO L16,3--268 for 
20 cents from Superintendent of Documents, U.S. Government Printing 
Office, Washington, D.C. 20402, (PS) 
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This instructor outline is one of a 
series developed by staff of the Office of 
Occupational Safety and the Interna- 
ticnal Division, Bureau of Labor Stand- 
ards, U.S. Department of Labor. 

The outline is intended only as a 
guide to standard presentation of the 
subject in sequence and basie content. 
Additional information, material, and 
illustrations should be included for a 
complete presentation suitable to tae 
conditions, locality, mdustry, or occu- 
pational group. 


Washington, D.C., 20402 - Price 20 cents 


For sale by the Superintendent vf Documents, U.S. Government Printing Office 
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SAFETY TRAINING TECHNIQUES 


It is of utmost importance that the instructor become acquainted 
with some of the basic training techniques in order to better prepare 
himself to conduct the course successfully. 


Planning 


1. The instructor should have such visual aids as are pertiment 
to the subject matter of the course. These should be set up in proper 
sequence. An indication or note on the instructor’s outline could be 
very helpful as a guide that a particular visual aid should be used. 

2. The course outline as well as the handout material and the 
visual aids should be checked at regular intervals. This should be 
done by the instructor in order to revise, improve, and modernize the 
course presentation. The material should also be checked to make 
sure that it conforms with policies of labor and management in the 
country where it will be presented. 

3. The instructor’s outline should be adapted by him to his 
particular method of presentation, keeping in mind that this is a 
discussion conference type of session. 

4. The instructor would do well to get an advance list of the 
students that will participate and their positions and backgrounds. A 
study of such information could be very he!pful to the instructor when 
he faces his class. 


Preparation of Classroom 


Many conferences and courses have failed simply because no © 


preparation was made for the classroom facilities. 

1. The classroom should be located in an area where there is the 
least amount of noise or distraction. 

2. Good ventilation, lighting, and sufficient room are important 
aspects to consider. 

3. The seating arrangenicnui and seats should be comfortable as 
well as informal. A round-table seating arrangement is the most 
effective for discussion-conference sessions. 

4. The room should be equipped with a good blackboard, suffi- 
cient chalk, and a ciean eraser. A stand should be available for 
mounting the charts and visual aids to be used during the conference. 
A 35-mm. slide projector should be available. 
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Teaching 


j. An official of the orgonization should open the first session 
with a statement regarding the genera! objectives 01 the course. Ue 
then should introduce the instructor to give hina the proper posture in 
relation to the group he will teach. 

2. At the first session, the mustructor should open with an ex- 
planation of the course objectives and its method of presentation. 
At this time, he should draw vpon ‘iis experiences to relate an HWius- 
trative incident that will bring him in closer relationship wit the 
group and, at the same time, enahie him te introduce the theme oi the 
first session. 

3. The course should be presented by employing the discussion- 
conference metuad. 

4, The instructor should have the class follow a predetermined 
schedule and maintaim order at ail times. Only one participant 
should be permitted to give his viewpoint at atime. The instructor 
should keep the class discussion within the subject matter as contained 
in the insiractor’s outline. 

5. If possible, an official should be asked tc speak at the termina- 
tion of the course. 


Tips for Instructors 


Learning is actually the acquisition of new ideas, abilities, and 
skilis acquired through the senses of hearing, secing, and feeling by 
touch. 


1. New ideas are conveyed through the presentation of knowl- 
cdge, and thougist is stimulated through the student’s sense of hearing. 

Abilities and skills are presented through the media of telling, 
demonstrating, and having students demonstrate under the super- 
vision of the instructor. Students acquire abilities and skills via the 
senses of hearing, seeing, and feeling by touch. 

2. An important aspect of teaching is to remember that the sta- 
dent absorbs more when he participates iz a discussion. The iastruc- 
tor therefore strives to get 100-percent class participation. 

3. The instructor should become aware of outstanding charac- 
teristics of his students. This could be very helpful when leading 
discussions. For example: 


A. Some may be more mature. 

B. Some may have a knowledge of safety. 

C. Some may have actual experience to draw on in the 
discussion. 

D. Some may have a faster learning speed than others. 
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#. Soret may be “stailers” who can slow down the discussion. ; 

F. Others may be aggressive and waat to munopolize the : 

wiSCussion. ; 

G. There may be a “know-it-all” in the group who must be : 

property controlied. : 

Hi. Some may be sensiant ietecotsaers who ssk questions about i 

previous disvassions and delay the class. 

by 

4. The teaching procese consists of: ‘ 

» ° e . °@ 7 % e . 4 

A. Telhtag---this means giving background information to ‘ 


introduce a sibrect. 

®. Shovwing--—-a demonstration f seme equipment pertaining 
ty the subject to be discussed is very impressive. 

C. HUlustrating—asing charts, blackboard, shde, or films ave 
very helpfal to highlight specific pomis in the discussion. 

D. Discussion conference-—the participation of the students 
in formulating their thinking about the subject uader dis- 
cussion is fundamental to getting the most out cf the 
session, 

H. Conchisions—the instructor’s summation of the session 
should kurt tegether the pomts discussed during the ses- 
sion, and should include other important details that may 
have been overlooked by the group. 

¥. Questions—during the session, the instructor should use 
questions to stimulate discu sion, and alse to help bring 
the discussion back to the subject matter if it has strayed. 


Guest Instructors 


tt is necessary that the instructor be granted full responsibility 
for conduct of the ciass; at Limes, however, he may wish to call in an 
expert in a particular field as a guest instructor (or lecturer). Ina 
such event, it is essexitial that the instructor maintain control of the 


COUESE. 

F: The instructor must tie in the work of the guest mstructor with 
= ; the balance of the course; he must cutline the phase of the subject to 
ee 


be covered by the guest and satisfy himself that the guest limits him- 
self to the field as outlined; he should summerize the guest’s contribu- 
tion, pointing out its relative importance in the field of accident, pre- 
vention. While the use of a few guest insiructors (properly utilized) 


se can add to the effectiveness of the course, a ceries of“ lecturers” whose z 
fas iopics are not correiated will inevitably result in confusion. | 
Loe It is recommended that “guest experts” be used only for supple- 1s 
ee mentary training, and not to replace even part of this course which 
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ae should be taught by one instructor. 
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ACCIDENT COST CONTROL 


Chart Page 
DIRECT-INDIRECT COSTS CONCEPT. _...-_- 1 
INSURANCE AND UNINSURED COSTS CON- 


ELEMENTS OF PRODUCTION, ACCIDENT 
COST CONCH 0 eosin eeeeus Sees wate 


8-A MEDICAL AND COMPENSATION COSTS___._- 
MANPOWER COSTS. <:..2:2cée-ecce5 se 5cece es 
9-A MACHINERY COSTS.-........--....------.-..-- 


EQUIPMENT COSTS. _---..-------.---.-------- 
TOTAL COST OF ACCIDENTS____-_-.-..---._- 


ELEMENTS OF PRODUCTTON-ACCIDENT 
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PURPOSE 


SHOWS NEED 
FOR PROGRAM 


ENLISTS 
SUPPORT OF 
MANAGEMENT 
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ENLISTS 
SUPPORT OF 
OTHERS 


DETERMINING 
ACCIDENT 
COSTS 


DIRECT- 
INDIRECT 
COSTS | 
CONCEPT 
INSURANCE 

AND UNIN- 


SURED COSTS 
CONCEPT 


‘| are based upon adequate studies. 


Accident Cost Control 
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Develop purpose with class; list items on the | 
blackboard and discuss. 


An accident cost control system will show how much accidents cost 
and will therefore be an important factor in determining the safety 
program in a plant. 


Management’s interest in accident prevention should be stimulated 
by putting it on a profit-and-loss basis and integrating it with other 
production costs. 


Supervision should take an interest in accident cost control, since it 
is an important factor in production costs. Workers and their or- 
ganizations should be interested, since it affects their personal 
safety as well as their job security. 


We know of three systems or concepts that are used for determining 
accident costs. The concept or system used will depend largely 
upon the degree of accuracy demanded, the scope of the program, 
and the availability of the data necessary to implement the system. 


This is the concept where the indirect costs (hidden or intangible 
costs) are in a ratio of 4:1 to direct costs (medical and compensation 
costs). 


Highly inaccurate and not generally acceptable to management. 
Management will accept the medical and compensation costs but 
vil not in all instances accept the hidden or intangible costs. 


This is the concept where the insurance cost includes medical, com- 


pensation, and overhead insurance costs (insurarce premium). 


The uninsured costs include A times number of lost-time cases + 
B times number of doctors’ cases + C times number of first-aid 
cases + D times number of no-injury accidents (A, B, C, and D <.e 
estimated constants for the average cost of each category of cases, 
preferably based upon studies of a large number of such cases). 


This is a more complicated procedure than the direct-indirect 4:1 
tatio cost method, but it is somewhat more accurate if the everages 
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ELEMENTS OF 
PRODUCTION, 


This concept is concerned with accident costs of injury to man- 
power, damage to machinery, equipment and material, as well as 


ACCIDENT COST |] loss of production titae. 


CONCEPT 


ELEMENTS OF 


PRODUC? ON 


This concept does not include such costs as: Cost of time lost by 
employees who stop work because of sympathy or curiosity and not 
because of injury, or cost of time that supervisors and company 
executives spend in assisting injured employee or investigating the 
accident, etc. 


Only actua! costs that are of sufficient importance, cf easy recogni- 
tion and accuracy to be acceptable to management are included. 
Averages, estimates, and ratios are excluded. This uoes not in- 
clude all costs but is accurate and simple in what it does include 
and provides ready comparability of statistics. 


Ask the class to participate with you in develop- ; 
ing the eluments of production concept; list on | 
the board and discuss. 


MANPOWER , Inclacies 2) o-sleyecs from the worker ic the engineer, as well as 

deca. aad other salariec. employees. Injuries to any of these 
| necgie Lay -es .£ in medical and compensation costs and will resu?i. 
aoe pou oa time, 

MACHINER® | men es ccaductio: me nec, ~aacnine tools, auxiliary machinery, 

AND TCOLS o¥ asa. viher tools that ere uso nthe sant. Accidents may 

, ceStat in damage of mactinery anc .oois * ich will zequire repair or 
| repiace’” “nt ag well o¢ -aterference with nroduction. 

MATERIAL Incluaes ray me vocal, goods <1 ~-ocess, anc. finished products. 
Acciaenis may vesuli . devas: tc salecal requiring repaix or 
replacer- cnt, as weil as mterference th production. 

EQUIPMENT 


equipment, ladders, conteiners *:. material in process, tables and 

chair, a0 other physical equipmer® otier than mschinery and toors 
| thai are essential to plant operations. Damages fror: accidents 
| result in inc-cased cosis as wel! as interference with production. 


. inclides yards, bv?"ings, crectrical power. sentilation, lighting 


Z 


“i 


orto 


eng et 


TIME Includes production time loss resulting from damaged machinery 
and tools, material, equipment, as well as loss of production time by 
the injured employee. 
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Oe S | ELEMENTS OF Every accident damages at least one or more of the elements of pro- 
A PRODUCTION, duction. A decrease in the number of accidents should eventually 
- ACCIDENT COST |; affect the cost of production. 


a CONCEPT 
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a. ACCIDENT COSTS 


COST OF WORKER INJURY TO MANAGEMENT 


MEDICAL 
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CHART 8—SERIES A 
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ACCIDENT Extent of damage to machinery, material, and equipment deter- 
COSTS mined by supervisor; cost of damage, lost production time, ana 
| manpower costs determined by accounting department. 


ME.NUFACTUR- The accounting department computes the manufacturing burden 
m™NC BURDEN cost per production unit which includes: supervisory costs, indirect 
COST PER labor costs, pensions and pension plans, insurance, taxes, social 
ee ON | security, fuel, power, light vater, depreciation, research, etc. 
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$22. } This cose is ordimerity added to the labor and material costs of each 
lk Esa Pees unit <o determine basic production costs per unit. 


o 4 MANPOWER 
ca COSTS 


Medica and compensa zion plus loss of production time by injured 
employee. 


Medical costs for the injured employee include all medical costs 
ecvered by compensation msurance, as well as those medical costs 
not covered. Compensation costs include workmen’s compensation 
eee to the injured employee. 


eraployee’s salary ‘nat Is paid for periods such as time lost on day of 
injury, time lost on subsequent days for medical treatment, or other 
va reasons. 


| Loss of production iime costs of manpower includes the injured 


' also includes the difference between workmen’s compensation 
| and che injured wocker’s regular salary if it is paid by the employer. 
|, ~& also inchiaes the time the injured worker is on light work or 
N ,adoced outpuy. 
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MACHINERY 
COSTS 


EXAMPLE 


ACCIDENT COSTS 


DAMAGE TO 
MACHINERY 


GAME TO 
EQUIPMENT 


LOSS OF a 
= PRODUCTION 


~~ QUMAGE 70 MATERIAL 


CHART 9—SERIES A 


Includes cost of repair to damaged machinery resulting from an 
accident, as well as loss or production time. This latter item is 
determined by establishing the amount of time that the machine 
was not in operation because of the accidental damage and the 
number of producticn units that would have been produced during 
this period of time. The number of production units are then 
multiplied by the manufacturing burden (overhead) costs per unit. 
(Determined by accounting department.) This will give you the 
loss of production time cost. 
Days machine is out 
of operation because x _ production units x manufacturing 
of accident per day burden cost per 
unit 


= Lost production time cost 


Machine down 2 days xX 80 units x manufacturmg ovrden cost 
per day per unit .10 
3 x 80 x .10 = 
$24 Cost oi icst cacriae production. 
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MATERIAL 
COSTS 


EQUIPMENT 
COSTS 


TOTAL COST OF 


ACCIDENTS 


Repair of machine . . _- - - Gaerne $120 
Cost of lost production. ..---_-.-- 24 


Total cost of 
damaged machine 
from accident___..-....-_._-- $144 


Includes cost of repair or replacement of material damaged by acci- 
dent and loss of production time cost if the damaged material was 
the direct cause of such lost time. The cost of such time may be 
determined by establishing the days lost and the number of units 
produced per day by the operation involving this material and using 
the manufacturing burden unit cost. 

Days lost from x production xX manufacturing burden 
damaged material units per day cost per unit 

= Lost production time cost from damaged material 


Includes the cost of repair of equipment that was damaged by an 
accident and loss of production time if the damaged equipment was 
the direct cause of such !ost time. 

Days lost from x production x manufacturing burden 
damaged equipment — units per day cost per unit 

= Lost production time cost from damaged equipment. 


HOW TO START 


Manpower costs = Medical + compensation + lost production 
time 


++ 
Machine and tool costs = Machine damage + lost production time 
-+- 
Material costs = Material damage + lost production time 
Equipment costs = Equipment damage + lost producticn time 


Total cost of accidents 

Lost production time. Whenever more than one of the elements 
of production—machinery and tools, material, or equipment—are 
damaged because of the same accident and result in lost production 
time, then only one computation is used for lost production time: 
the one resulting in the greater loss. In other words, we use one 
lost production time figure for each accident. 


Use a form for investigating accidents and injuries that includes 
information for determining costs. This will be used first by the 
supervisor. It will t‘.erefore eliminate the need for any other 
supervisor’s accident investigation form. 


- 


Distribute and discuss in detail the Elements of 
Production—Accident Cost Form. 
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ELEMENTS OF PRODUCTION—ACCIDENT COST FORM 


Name of employee——_____ Dept. _______Job title 
directly involved 
Tnjury if any 
Lost First No 
When injured _—______time____._ aid_._...___.. —__injury 


What was employee doing before accident? oa 


What happened? 
Unsafe condition: . 
Unsafe act: 
Correction: 
MANPOWER 
Returred to job__....-..--.---- Compensation payments... ____-.-..---- 
Days of compensation_.. ------ All medical expenses. __.--..-.-.------- 
Total compensation and medical costs. .-__.--.---- 
Injured worker’s wage___.-.-.---------- Hour 


Time iost on day of injury — Hours 322325 2 oi ae Minutes 


A ray tet 


Pith anal bgt 


Time lost on subsequent days ___.______ Hours... _. Minutes. - i 

(Treatment or other reazons) | 

: 

Time on light work er | 

reduced output_____. _______ Days Percent output decreased . ————— 
Wages paid other than compensation during disability -..----.----- seas none 
Medical costs other than those covered by conipensation Insurance. - - - - pecs ae eres 
TOTAL. MANPOWER COSTS :.0c 2253052226 cece reseecete sd. 24 ee 

MACHINERY 


Damage to machinery (Describe) 


Cost of repair or replacement is eee oe. 
Lost production time Seen ae iy Hessen. gees NOOSE ts 
MATERIAL 


Damage to material (Descrikc) 


a Cost of repair or replacement____ 

- Lost production time a : Cost 
— EQUIPMENT 
inl Damage to equipment (Describe) 
ve 7 
2 : Cost of repair or replacement = : Ss ae 
7 Lost production time... = = 8 Coostt_ 
ced TOTAL COST OF ACCIDENT............------------ ' 
\ 
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PROCEDURE Two key groups that are closely concerned with this procedure are 
the supervisors and the accounting office. Their cooperation 
should be solicited through top management before this procedure 
is put into effect. 


SUPERVISOR’S The supervisor should be made responsible for determining the 

RESPONSIBILITY || accident cause, the exteut of damage to machinery and tools, ma- 
terial, and equipment, as well as the amount of time these elements 
of production are not normally producing because of damage 
resulting from an accident. 


ACCOUNTING The acceunting office should be made responsible for determining 
OFFICE the cost of damage to one or more of the elements of production as 
RESPONSIBILITY || well as the cost of production units lost because of such damage. 


SAFETY The safety department should be charged with the responsibility 

DEPARTMENT of making final cumulative tabulations of accident costs. These 

RESPONSIBILITY || should be discussed with management and at central and depart- 
mental safety committee meetings. 


CHARGE The accident costs should be added to the production costs in each 
TO EACH department. 

DEPARTMENT 

START WITH To simplify the start of such a program, it may be advisable to be- 
DISABLING gin with the investigation of accidents resulting in disabling injuries. 
INJURIES Later, when the procedure is in operation and is working success- 


fully, it can be expanded to include the investigation of minor-injury 
and no-injury accidents as well. 


EFFECT OF A good accident cost control program creates a stronger incentive 
PROGRAM for management and supervisors to actively participate in a safety 
program. 


It also helps to place accident prevention in the proper perspective 
as an integral part of production and plant administration. 
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FROM ACCIDENTS 


4 CHART 10—SERIES A 
| . COST TO This procedure for measuring accident costs is concerned mostly 
q EMPLOYEE with management’s costs. The employee, in addition to the physi- 


cal suffering from the injuries, also loses money when accidents re- 
sulting in injuries occur. Employee’s actual monetary losses are 
high in relation to the ability to afford the extra financial burden. 
Generally, an employee loses the difference between workmen’s 
compensation payments and his regular salary. If his injury re- 
| sults in any permanent impairment, he may have a continuinz 
— wage -loss for the rest of his life. If the employee is injured off the 
a job, he must pay his medical costs, and he will incur wage losses if 
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j he is unable to work because of the injury. 
, REDUCTION OF |} The surest way to reduce all accident costs to employers and em- 
; ALL ACCIDENT ployees is to reduce accidents through an efficient accident control 
 § COSTS program. 
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Distribute paper “ Accident 
Cost Control.” 
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Accident Cost Coutrol 


The need for an improvement of accident cost control systems has been recognized 
‘or many years in the United States. Many managements have a sincere humanitarian interest 
in their employees and their families. They, therefore, allocate some money toward the 
prevention of accidents without expecting a fair return for their investment. We might 
point out that “experience rating,” which permits msurance companies to reduce werkmen’s 
compensation premiums for companies having safety programs and showing a reduction in 
the number of accidents, has been an important factor in the allocation of funds by indus- 
trial management for accident prevention programs. Despite this favorable position of the 
safety department, it cannot afford to neglect the effect of its activities on production and 
company profits. Competition has, in many cases, forced managcment to reduce overhead 
costs to a point where only such staff departments that show a profitable operation can be 
supported. Jt is, therefore, of primary importance that such management is aware of 
actual production cost reductions resulting from a seziety program. In other words, a good 
safety program must prevent lost production arm! increased costs resulting from accidents. 


Direct and Indirect Costs 


In 1928, the American Engineering Council published a research report which resulted 
iz the development of the direct and indirect cost concept. The compensation payments, 
plus the medical expense taken together, were referreu tc as direct costs. The indirect costs 
included: 


1. Cost of lost time of injured employee. 
2. Cost of time lost by other employees who stop work: 
a. Out of curiosity. 
b. Out of sympathy. 
c. To assist injured employee. 
d. For other reasons. 
3. Cost of time lost by foremen, supervisors, or other executives as follows: 
a. Assisting injured employee. 
b. Investigating tne cause of the accident. 
c. Arranging for the injured employee’s production to be continued by some 
other employee. 
d. Selecting, training, or Sreaking in a new employee to replace the injured 
employee. 
e. Preparing State accident reports, or attending hearings before State 
officials. 
4. Cost of time spent on the case by first-aid attendant and hospital department 
staff when not paid for by the insurance carrier. 
5. Cost due to damage to the machine, tools, or other property or to the spoilage 
of material. 
6. Incidental cost due to interference with production, failure to fill orders on 
time, loss of bonuses, payment of forfeits, and other similar causes. 
7. Cost to employer under employee welfare benefit systems. 
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8. Cost to employer in continuing the wages of the injured employee in full after 
his return—even though the services of the employee (who ¥ nvt yet fully recovered) 
may, for a time, be worth only about half of their normal value. 

9. Cost due to the loss of profit on the injured employee’s productivity, and on 
idle machines. 

10. Cost that occurs in consequence of the excitement or weakened morale due to 
the accident. 

11. Overhead cost per injured employee—the expense of light, heat, rent, and cther 
such items, which continues while the injured employee is a nonproducer. 

It was during this same period that the 4 to l ratio was developed. The ratio was an 
attempt to indicate that the indirect costs of an accident were at least 4 times as great as 
the direct cost of a disabling injury. The validity of this ratio has often been questioned. 
Subsequent studies have yielded ratios as low as 1 to 1 and as high a 20 to 1. 
ane Recently, the terminology was changed from “direct cost and indirect cost” to “insured 
! =: cost and uninsured cost,” because it is felt that the latter is a more definite description of the 
a. costs and it also brings management to regard the uninsured costs with more interest. The 
4 change in terminology did not affect the content of what constituted “direct costs 
and indirect costs.” 
| Generally, the feeling by industrial management has been to accept the “direct” or 
| ie “insured” costs of accidents as the actual cost without regard for the “indirect”’ or “ unin- 
So sured” costs. The reason for this reaction was due to the fact that “indirect” or 
2.9 “uninsured” costs were intangible in nature and could not be determined without an ex- 
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* 
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tensive amount of research detail. For example, it is difficult to determine the amount of 
time that supervisors and company executives spend in assisting an injured employee, in- 
‘ a vestigating the accident, arranging for the employee’s production to be continued by some 
oo | other employee, selecting, training, or breaking in a new employee and preparing accident 
a reports. These activities are conducted during the course of carrying out their job and are 
ae. integrated to a degree where it is difficult to separate them. This is just one of many items 
a that are included in the “indirect” or “uninsured” accident costs that fali into this category. 
- {t was with this problem in mind that a new, simple accident control concept was develoy.ed. 


The concept described below has been under consideration in many countries including 
i the United States of America and is being applied in some areas of the world. It is felt 
; 3 that this concept can be more successful when put into effect in plants that have an adequate 
- safety and accounting department. 


In this concept, we do not concern ourselves with such terminology as “direct costs,” 
$7 oe? 


“indirect costs,” “insured costs” or “uninsured costs,” instead we use five basic factors of 
- production which we call the elements of production. They include: 


1. Manpower 


By manpower, we mean the plant employees including workers, clerks, engi- 
a: neers, and other salaried employees. Injuries to these people result in lost production 
| ee. time and compensation and medical costs. 
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2. M-echinery 


This includes production machinery, machine tools, auxiliary machinery, and 
handtools. Accidents result in machine damage requiring repair or replacement which, 
in turn, results in interruptions to production. This means higher costs and tower 
quantity and quality production. 

3. Material 


This includes raw material, goods in process, and finished products. Accidents 
result in damage to material which then requires repair or replacement. This results 
in production interference and increased costs. 


4, Equipment 


This includes the buildings, yards, electrical power, ventilation and lighting 
equipment, ladders, containers for material in process, tables and chairs, and other 
physical equipment other than machinery that is essential to plant operations. Dam- 


ages from accidents including fire and explosion result in increased costs and interference 
with production. 


5. Time 

Time includes production time lost because of injuries to employees, damaged 
machinery, equipment, and material. 

Every accident damages at least one or more of the elements of production. 
A decrease in the number of accidents should eventually affect the unit cost of 
production. 

When using the “Elements of Production” concept, we are concerned with 
accident costs as they affect production without any consideration of such terminology 
as “‘direct,”’ “indirect,” “hidden,” “‘insured,” or “uninsured.”’ This concept has been 
found to be more acceptable to management. It should be recogniz.d that this con- 
cept does not include all the items that were listed under “indirect” costs. It does, 
however, include such costs that are easily recognizable and more acceptable to 
management. 

In order to derive the greatest benefit possible from a good accident cost control pro- 
gram, every accidént, whether it results in an injury or not, should be investigated and 
reported. The determination as to the practicability of investigating all accidents should 
be made by management after a discussion of this procedure and its possible benefits. 

The same form may be used for reporting all accident costs, costs of accidents resulting 
in disabling and minor injuries or costs of accidents resulting only in disabling injuries. 

It might be desirable in some instances to start with the costs of accidents resulting in 
disabling injuries and as this system is used and greater experience is gained, it could be 
proadened to eventually include all accident costs. 


Accident Cest Program Procedures 


There are two key groups that can make this procedure successful or result. in failure— 
they are the supervisor and the accounting office. It is, therefore, extremely important that 


top management impresses on them the importance of this procedure and its value to the 
plant. 
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The supervisor is in the best position to discover and make ar, izamediate investigation 
of the accident, both for cause and for damage. He shou! also be instructed to notify the 
safety department as soon after the accident as possible about its extent and severity. 

The accounting office will have to set up a separate record system for determining the 
cost of repairs and replacement of damaged machinery, material, and equipment and the 
cost of lost production me. This will enable them to complete the form tLat was originally 
started by the supervisor. The form should then be submitted to the safety department 
for final and cumulative tal ulation. The safety department can compile the reports for 
scheduled periods and issue compiled copies to management and each departmental super- 
visor. Accident costs should be discussed as a regular agenda item during departmental 
safety committee and central safety committee meetings. 

The cost of accidents should be charged hack to each department and included as an 
item in the unit cost production with that department. 

Such an accident cost control procedure will create a greater incentive for all levels of 
management and supervision to participate in an accident control program for direct bene- 
fits to management and labor. should assist in putting an accident prevention program 
in the proper perspective where the production and administration of a plant are concerned. 
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SAFETY TRAINING TECHNIQUES 


{t is of utmost importance that the instructor become acquainted 
with some of the basic training techniques in order to better prepare 
himself to conduct the course successfully. 


Planning 


1. The instructor should have such visual aids as are pertinent 
to the subject matter of the course. These should be set up in proper 
sequence. An indication or note on the insiructor’s outline could be 

very helpful as a guide that a particular visual aid should be used. 

2. The course outline as well as the handout material and the 
visual aids should be checked at regular intervals. This should be 
done by the instructor in order to revise, improve, and modernize the 
course presentation. The material should also be checked to make 
sure that it conforms with policies of labor and management in the 
country where it wil be presented. 

3. The instructor’s outline should be adapted by him to his 
particular method of presentation, keeping in mind that this is a 
discussion conference type of session. 

4. The instructor would do well to get an advance list of the 
students that will participate and their positions and backgrounds. A 
study of such information ceuld be very helpful to the instructor when 
he faces his class. 


Preparation of Classroom 


Many conferences and courses have fatled simply because no 
preparation was made for the classroom facilities. 

i. The classroom should be located in an area where there is the 
least amount of noise or distraction. 

2. Good ventilation, lignting, and sufficient room are important 
aspects to consider. 

3. The seating arrangement and seats should be comfortable as 
ae well as informal. A round-table seating arrangement is the most 
effective for discussion-coaference sessions. 

4. The room should be equipped with a good blackboard, suffi- 
cient chalk, and a clean eraser. A stand should be available for 
mounting the charts and visual aids io be used during ine conference. 
A 35-mm. slide projector should pe availabie. 
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Teaching 


1. An official of the organization should open the first session 
with a statement regarding the general objectives of the course. He 
then should introduce the instructor to give him the proper posture in 
relation to the group he will teach. 

2. At the first session, the instructor should open with an ex- 
planation of the course objectives and its method of presentation. 
At this time, he should draw upon his exneriences to relate an illus- 
trative incident that will bring him in closer relationship with the 


group and, at the same time, enable him to introduce the theme of the 
first. session. 


3. The course should be presented by employing the discussion- 
conference method. 

4. The mstructor should have the class follow a predetermined 
ee schedule and maintain order at all times. Only one participant 
a: should be permitted to give his viewpoint at a time. The instructor 
eee should keep the class discussion within the subject matter as contained 

cog | in the instructor’s outline. 

5. If possible, an official should be askea to speak at the termina- 
tion of the course. 
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Tips for Instructors 


Learning is actually the acquisition of new ideas, abilities, and 


oe = skills acquired through the senses of hearing, seeing, and feeling by 
. E 1. New ideas are conveyed through the presentation of knowl- 
m= edge, and thought is stimulated through the student’s sense of hearing. 
4 ; Abilities and skills are presented through the media of telling, 


_ # demonstrating, and having students demonstrate under the super- 
m 4 | vision of the instructor. Students acquire abilities and skills via the 
senses of hearing, seeing, and feeling by touch. 


2. An important aspect of teaching is to remember that the stu- 
dent absorbs more when he participates in a discussion. The instruc- 
tor therefore strives to get 100-percent class participation. 


3. The instructor should become aware of outstanding charac- 
teristics of his students. This could be very helpful when leading 
discussions. For example: 


bali aiid ela 


A. Some may be more mature. 
B. Some may have a knowledge of safety. 


C. Some may have actual experience to draw on in the 
discussion. 


D. Some may have a faster learning speed than others. 
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Use board to develop with class how records r- 
_be used. 


| RECORDS MAY | 
/ BE USED TO— | 


a. Crest? | 3) amor _pervisors by furnishing them with 
“<injur  _ormation about their departments. 
une prin ai accident sources. 


ovides'’ —_.sors and safety committees with information. 


Pro~’ —_ smparisons with experience of similar organizations. 
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1. To measure safety performance and indicate servic: 
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Comparisons from plant to plant are possible only when 
uses the same measure. 


The American Standards Association 7167 ~ 6 
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FREQUENCY RATE DEFINED 


AS THE WUNBER OF DISABLING IWJURIES 
PER MILLION EMPLOYEE -HOURS WORKEO 


FORMULA 


( ° £0 HUMBER OF DISABLING InsuRIES X 1000000 
MUMBER OF EMPLOYEE-HOURS WORKED 


DISABLING IMIURIES 


CHART 12—SERIES A 


FREQUENCY 
RATE 


USED TO 
DETERMINE: 


FORMULA FOR 


COMPUTATION 


wt 


Whether the comparative number of work injuries in an operat- 
ing unit is fewer or greater than in other operating units in the 
same Industry or in other operations having similar hazards. 


2. Whether a given operating unit is having fewer or more Injuries 
this year or this month than it had last year or last month. 


Whether an industry has a better or worse accident experience 


than similar industries, or than the average for all similar 
industries. 


od 


Expressed as the number of disabling injuries multiplied by 1 million 
and divided by the total number of man-hours worked. This for- 
mula provides what is known as “the frequency rate of disabling 


injuries” or the number of disabling injuries per 1 million man-hours 
of exposure. 
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! Use black board to develop this formula. ! 
EXAMPLES: FREQUENCY RATE = Numberof disabling injuries x 1,000,000 


Number of employee-hours worked 
Plant A had 10 injuries and worked 200,000 man-hours during 
l year. Using the above formula, we would have a frequency rate 
of 50 disabling injuries per million man-hours worked. 


FREQUENCY = 16 x 1,000,000 = 50.0 
200,000 


DISABLING IN- 
JURY DEFINED 


A disabling injury is one which results in death or permanent body 
impairment or which renders the injured person unable to perform 
a regularly established job that is open and available to him during 
the entire time interval corresponding to the hours of his regular 
shift on any one or more days subsequent to the day of the injury. 


EXPOSURE 


THE FIGURE 


1,000,000 


TIME ELEMENT 


Man-hours is the total hours worked by all employees—men and /c 


women. 


The use of 1 million as a unit of exposure Is for convenience and Is 
accepted as standard. It is also a means of stability. Equals 500 
persons working 1 year. 


Definition of his next regular shift. 


whe) 


istribute “Frequency Rate Work Sheet.” : 
iscuss with class. Work out problems. 
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FREQUENCY-RATE COMPUTATION 


Plant “A” worked 103,000 man-hours during the month of January, 95,000 during 
February, aud 131,000 during March. The number of disabling injuries totaled seven 
for January, four for February, and five for March. Using the standard formula, 
compute the cumulative frequency rate for the 3 months. 


Answer 


Plant “B’’ had 500 employees during the month of July. They worked a total of 
108,000 hours for the month. During this month, there were 15 first-aid cases and 5 
disabling injuries. Using the standard formula, compute the frequency rate for the 
month of July. 


Answer___ 


Plant “C” has 500 employees working an average of 8 hours per day. There are 20 
working days in the month. (a) Find the estimated hours worked. If there were five 
disabling injuries during the month. (b) Compute the frequency rate. 


AVISWOR 8) coe coset Soest eee (dese ae eee 


Plant “D” had 625 employees who worked 10 hours a week for 50 weeks during the year. 
They had 17 disabling injuries. Compute the man-hours and the frequency rate. 


Man-hours__-.__.-_.--.---.---.---- Frequency 2222222322 bloessesee eee 


Plant ““E” had 500 cmployees throughout the year. The frequency rate for the first 6 
months was 15.0 and for the last half of the year was 15.0. What was the frequency 
rate for the year? 
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“VERITY RATE DEFINED 


AS THE ACTUAL TIME LOST (OAYS) 
PER MAILLIOM. EtAPLOYEE -HOURS WORKEO 


| FORMULA ns, 
ane NY 


\ 


_ ZOTAL DAYS LOST X 1,000,000 


 . BT MGHBER OF EMPLOYEE HOURS WORKED 


ae SEVERITY RATE = 
= aa EXTENT OF INJURY 
' 

a 


CHART 13—SERIES A 


Stee 


1 SEVERITY RATE 


a USED TO The severity rate should be used with discretion since only under 
=. DETERMINE certain conditions can it be used as a satisfactory gauge of the 
 @ seriousness of injuries, proviced the base is of a sufficient number, 
, # preferably 1,000 injuries or more. 

q The smaller the exposure on which the rate is based, the greater 

i the need for supplemental evidence obtained by analysis of the 

iq accident record, operating conditions, and the types of hazards 

= involved. 

ig Sa a aa Se Oe a ne ae RY 

a DEFINITION Number of days Jost: and/or éhorwed per j million mage hots 
worked. 


: Place formula on board and work some prob- 
‘lems; explain and clarify each step. 
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FORMULA Severity Rate 
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DAYS LOST Sum of all days lost by disabling injuries except those in which there 
is some permanent disability. 
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DAYS CHARGED || Days charged for death, permanent total, or partial disability are 
taken from the “Table of Standard Time Charges.” 
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When there is any permanent disability, the actual days lost are not 
used. 
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WHEN TO USE TIME CHARGES 
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TEMPORARY Toral ossenury “44 
CHART 14—SERIES A 


USE OF TIME 


CHARGES 

RE ASON When there is a continuing disability such as a stiff leg, a lost finger, 
or a lost eye, the actual loss of time while the injury is healing is not 
an adequate measure of its seriousness. Therefore, an ASA 
standard schedule of time-loss charges has been agreed upon for all 
permanent injuries in the United States. 

DEATH Deaths resulting from n work i injuries shall be assigned a time charge 
of 6,000 days each. 

PERMANENT- Permanent-total disability is assigned a time charge of 6,000 days 

TOTAL DIS- because the insured’s useful, industrial life is ended. 

ABILITY 

PERMANENT- Functioning of some part of worker’s body has been lost or impaired 

PARTIAL DIS- permanently. 

ABILITY 

TEMPORARY- Worker is tota! ily disabled for work during a temporary period of 

TOTAL DIS- time. 

ABILITY 


Time charges are not used in this case; instead, the actual days lost 
are used. 


‘Have class compute severity rates involving! 
‘different combinations. 
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STUDENT WORK SHEET 
INJURY-SEVERITY RATE COMPUTATION 


Plant “A” werked 108,000 man-hours. During this time, they had 11 disabling in- 
juries, totaling 90 days’ lost time. Compute the injury-severity rate. 


ANSWCR2 cee cece eee 


The injury-severity rate for a plant having 10 injuries and causing 200 days lost in 
200,000 hours worked would be— 


ANSWOl sok cc = ots Se eee 


A plant worked a totai of 900,000 man-hours during a 6-month period. During this 
period, it had the following injuries: 


15 first-aid cases. ...-.___---_._-_--- Maaahenead nc days lost 
3 permanent-partial cases........._....--.------ 3,150 days’ time charged 
22 temporary-total disabilities..............--_-_- 150 days lost 


Find the injury-severity rate for the 6-month period. 


Answe?_.2---.--cscccccccccce 2% 


During 1 year, a plant operating 40 hours a week had 765 men. The plant had the 
following injuries: 


16 first-aid cases 


7 temporary totals_-.....--- 64 days lost 
1 loss of thumb and two fingers, same hand 
1 loss of hearing, one ear___-____-_- Jost 11 days 


1 loss of leg, below the knee. 


Compute the mjury-severity rate. 
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OTHER 
METHODS OF 
APPRAISAL 


HOUSEKEEPING || Poor housekeeping is a niajor factor in accident causation: good 
housekeeping is a major factor in the efficient production of goods 
of high quality. The relationship is so close that it can safely be 
said that a managenient’s standard of housekeeping is an excellent 
guage of its competency. 


MACHINE ; The attention paid to the safeguarding of machinery furnishes a 
GUARDING | Valaable clue to management’s knowledge and backing of accident 
preventina. 


MAINTENANCE Tike condition of all sain pusent: safeguards, etc., which is essential 
to worker safety is a valuable guide to the probability of injury. 


SAFETY In every establishment or undertaking, there are activities or con- 
EQUIPMENT ditions for which specific equipment is essential to worker safety. 
PROVISIONS The provisions made for the comfort of the workers in a plant are 
FOR WORKER strongly indicative of management’s concern. 


COMFORT 


SAFETY TRAIN- || Training in safe work practices is an ‘essential to good safety 
ING PROGRAM performance. 


TION 


“Severity” means the seriousness of these injuries. 


There are other means of appraising a safety program in addition 


SUMMARIZA- | “Frequency” means the number of disabling injuries. 
to frequency and severity. 


Distribute occupational safety aid “How To 
Compute Injury Rates.” 
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OCCUPATIONAL SAFETY AID 


! HOW TO COMPUTE INJURY RATES 


(Frequency and Severity Rates) 


injury frequency and severity rates are important because they enable a company or operat- 
ing unit to determine how effectively its employee injury problem is being met, and what progress 
is being made. 


To accomplish this, a standard meihod of computing these rates is utilized, which adjusts 
for differences in size of operating units and other variables. This method is included in Stand- 
ard Z16.1-1954 of the American Standards Association, entitled “American Standard Method of 
Recording and Measuring Work Injury Experience.” It is widely accepted and used by indv ry. 
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Bulletins showing the monthly and annual frequeacy and severity rates of individual ind :suies 
are issued periodically by the U.S. Departz:ent of Labor’s Bureau of Labor Statistics. 


INJURY-FREQUENCY RATES 


INJURY-FREQUENCY RATES give a measure of now often a work-connected disabling injury 
happens. The ASA defines frequency rate as “The oumber of disabling injuries per million 
employee hours of exposure.” The rates are used to determine: 


5 

i 

(1) whether the number of work injuries in any particular operating unit is lesser or greater 

than in other operating units io the same industry; 

i 

(2) whether a given operating unit is having more or less injuries when compared tc a pre- 
vious period of time and similar operations; 


(3) whether an industry has a better or worse iajury experience than other industries, or 
than the average for all industries. 


For example, let us assume an operating unit had an injury frequency rate of 9.8 disabling 
injuries per million man-hours worked, for this year. If the frequency was 10.5 last year, and 
11.8 che year before, the 9.8 rate this year would indicate the injury ezperience is improving. 


if the average frequency for this industry this year was 10.1, the injury experience of the 

: unit with 9.8 frequency is slightly better than the average for other operating units having similar 
hazards. However, this industry frequency is an average made up of some units having frequencies 
: much higher than 10.1, and of some other units having frequencies extending considerably below 
10.1. In face some industries have a number of plants which operate at or close to a zero fre- 


“y quency. 


U.S. DEPARTHENT OF LABOR 
Bsreau of Labor Standards 
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This meens that although the unit with the 9.8 frequency is slightly better than the average 
for the industry, there are still many other units in the industry having similar hazards, that have 
better frequency rates. Consequently, the injury experience is still not as good as it should be, 
and the use of better or additional safety measures for further reduction of accidental injury oc- 
currence should be considered. 


THE NUMBER OF DISABLING INJURIES and the MAN-HOURS OF EXPOSURE are needed 
for computing the injury frequency rate. 


DEFINITIONS: 
The DISABLING injury is a work injury that results in: 


Death. 

Permanent Total Disability. 
Permanent Partial Disability. 
Temporary Torcal Disability. 


TOM > 


DEATH is any fatality resulting from a work injury, regardless of the time intervening 
between the injuty and death. 


A PERMANENT TOTAL DISABILITY is any injuty, other than death, which permanently 
and totally incapacitates an employee from following aay gainful occupation, or which 
results iu the loss of, or the complete loss of the use of,any of the following in one accident: 


A. Both eyes. 
B. One eye and one hand, or arm, or leg, or foot. 
C. Any two of the following: hand, arm, foot, or leg. 


A PERMANENT PARTIAL DISABILITY is any injury other than death or permanent total 
disability which results in the complete loss of use of any member or part of a member of 
the body, or any permanent impairment of functions of the body or pan thereof, regardless 
of any preexisting disability of the injured member or impaired body function. 


A TEMPORARY TOTAL DISABILITY is any injury which does not result in death or perma- 
nent impairment, but which renders the injured person unable to perform a regularly established 
job which is open and available co him during the entire time interval corresponding to the 
hours of his regular shift on any one or more days (including Sundays, days off, or plant 
shutcowns) subsequent to the date of injury. 


A MEDICAL TREATNENT (OR FIRST AID) iajury is one which does aot resule in death, 
permanent impairmert, or temporary total disability, but which requizes medical treatment 
(including first aid). 


MAN-HOURS OF EXPOSURE is the total number of employee-hours worked by ali employees 
of che operation involved for the given pericd of time. 
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INJURY-FREQUENCY RATE COMPUTATION 


First step. GATHER THE INFORMATION 


1. Obtain the number of employee-hours of exposure. 
2. Obtain the number of Disabling Injuzies that occurred during the period of time cover=d 
by the employee hours. 


It is important that borh of these figures be taken from actual records of the plant or in- 
dustry. Estimates of either can make the final rate only slightly betrer rhan a guess. 
Hours of exposure should be taken from payroll or time records. If an estimate of ex- 
posure MUST be made the best yearly estimate is obtained by multiplying the number of 
employees by 2,000 in the case of a 40-hour week. Suitable adjustment can be made for 
a shorter or longer workweek. Attempts to adjust for overtime or part-time employment 
should be avoided unless actual records are available. Absenteeism would likely bal- 
ance these exposures. 


The number of disabling injuries should be obtained from injury reports or similar records. 


Second step: CALCULATE THE INJURY-FREQUENCY RATE 


Us: the above information and the following formula to caiculate the injury-frequeacy rate: 


Injury-Frequency Rate = Number of Disabling Injuries x 1,000,000 
Total Number of Man-Hours of Exposure 


EXAMPLE: In one year there were 8 Disabling Injuries and 
1,500,000 man-hours worked 


Injury-Frequency Rate : 8 (Disabling Injuries) x 1,000,000 
1,500,000 (Man-Hours of Exposure) 


or: 8,000,000 =< 5.33 


pentt Sellen pantie de AB 


1,500,000 


Injury-Frequeacy Rate is 5.33 


————— 
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INJURY-SEVERITY RATE COMPUTATION 


The INJURY SEVERITY RATE is a measure of how serious the disabling injuries were. 
It is defised by ASA as “The average number of days per million hours of employee-exposut<.” 
In the case of death or permanent disablement the number of days should be taken from the standard 
scale of time charges and the actual absence should be disregarded. 


First step: GATHER THE INFORMATION 


i. Obtain the Man-Hours of Exposure by the same method used for computing Injury-Frequency 
Rates. 


2. Obtain rozal days lost due to injuries, for the corresponding period of Man-Hours Exposure. 
This figure may be obtained from the employee injury record. 


(Note that death and certain kinds of permanently disabling injuries are arbitrarily assigned 
a specific time charge in number of days regardless of the time the employee actually was 


abseng from the job. See “Scale of Time ( iarges,” (below) and American Standard Z16.1- 
1954.) 


Second step: CALCULATE THE INJURY-SEVERITY RATE 


The formula for computing Injury-Severity Rate is as follows: 


; : Total Days Lost, plus time charges x 1,000,000 
Injury-Severity Rate = 


Total Number of Man-Hours of Exposure 


Scale of Time Charges (in days) 
(Fzom ASA Standard Z16.1-1954) 


Death 6,000 
Permanent total disability 6,000 


Amputation involviag all 
or part of bone 
Distal Phalange 300 


Middle Phalange 
Proxima) Phalange 600 
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Metacarpal/Metatarsal 900 
Hand at 4 yrist 

Foot at the ankle 

Any part of arm above elbow including shoulder joint 
Any point bove the wfise and at or below the elbow 
Any point above the knee 

Any point above the ankle and at or below the knee 


te 
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~- Impairment of function -- 


One eye (loss of sight) regardless of Sight in other eye 
Both eyes (loss of sight) in one accident 
One ear (complete industrial loss of hearing) 

irrespective of hearing in the other ear 
Both ears (complete industria! loss of hearing) one accident 
Unrepaired hemia 


__ For complete details regarding toss of use without amputation see scheduled charges in A.S.A. report Z16.1-1954 
available from the Amecican Standacds Association, Inc., 10 East 40th Stceet, New York 17, N. Y. 
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VT_ 003 514 MP 000 175 
Basic Principles of Machinery Safeguarding. (Safety in Industry, 
Instructor Outline). 


Bureau of Labor Standards, Washington, D.C. 
Bull-276 

Pub Date - 65 

DOCUMENT NOT AVAILABLE FROM EDRS 72p. 


*SAFETY EQUIPMENT, *INDUSTRY, *CURRICULUM GUIDES, *INDUSTRIAL 
EDUCATION, *SATETY, 


It is management's responsibility to provide adequate machine 
safeguarding to protect the employee, Such safequarding should 
also protect the machine from damage as well as prevent loss of 
production, Basic principles of machine safeguarding are illustrated 
by means of charts. This instructor's outline provides a quide to 
standard presentation of the course in sequence and basic content, 
Additional information, materials, and illustrations should be 
included, Content includes why and where guards are needed, guard 
requirements, reasons for making and buying guards, design of 
guards, basic guard types, hazard control, and mechanical and 
operational hazards, This outline was developed by staff of the 
Office of Occupational Safety and the International Division, 
Bureau of Labor Standards, U.S. Department of Labor. This document 
is available as GPO L16.3--276 for 40 cents from Superintendent of 
Aaa U.S, Government Printing Office, Washington, D.C. 20402, 
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2d x US DEPARTMENT OF HEALTH. EDHCATION & WELFARE 
OFFICE OF EDUCATION 


THIS DOCUMENT BAS BEEK REPRODUCED EXACTLY AS RECEIVEO FROM THE 
PERSON OR ORGARIZATION ORIGINATING {1 POINTS OF VIEW OR OPINIONS 
STATED DO WOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSTION OR POLICY 
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SAFETY TRAINING TECHNIQUES 


It is of utmost importance that the instructor become acquainted 
with some of the basic training techniques in order to better prepare 
himself to conauct the course successfully. 


Planning 


1. The instructor should have such visual aids as are pertinent to 
the subject matter of the course. These -nould be set up in proper 
sequence. An indication or note on the instructor’s outline could be very 
helpful as a guide that a particular visual aid should be used. 

2. The course outline as well as the bandout material aud the visual 
aids should be checked at regular intervals. This should be done by the 
instructor in order to revise, improve, and modernize tbe course presen- 
tation. The material should also be checked to make sure that it conforms 
with policies of labor and management in the country where it will be 
presented. 

3. The instructor’s outline should be adapted by him to bis particular 

method of presentation, keeping in mind that this is a discussion con- 
ference type of session. 
_ 4, The instructor would do well to get an advance list of the students 
that will participate and their positions and backgro mds. A study of 
such information could be very helpful to the instructor when he faces 
his class. 


Preparation of Classroom 


Many conferences and courses have failed simply because no prepa- 
ration was made for the classroom facilities. 

1. The classreom should be located in an area where there is the least 
amount of noise or distraction. 

2. Good ventilation, lighting, and sufficient room are important 
aspects to consider. 

3. The seating arrangement and seats should be comfortable as well 
as informal. A round-table seating arrangement is the most effective for 
discussion-conference sessions. 

4, The room should be equipped with a good blackboard, sufficient 
chalk, and a clean eraser. A stand should be available for mounting the 
charts and visual aids to be used during the conference. A 35-mm. slide 
projector sheuld be available. 


Teaching 

1. An official of the organization shoulu open the first session with a 
statement regarding the general objectives of the course. He should then 
introduce the instructor to give him the proper posture in relation to the 
group he will teach. 
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2. At the first ,ession, the instructor should open with an explanation 
of the course objectives and its method of presentation. At this time, he 
should draw upon his experience to relate an illustrative incident that will 
bring him in closer relationship with the group and, at the same time, 
enable him to introduce the theme of the first session. 


3. The course should be presented by employing the discussion- 
conference method. 


4. The instructor should have the class follow a predetermined 
schedule and maintain order at all times. Only one participant should be 
permitted to give his viewpoint at atime. The instructor should keep the 
class discussion within the subject matter as contained in the instructor’s 
outline. 


5. If possible, an official should be asked to speak at the termination 
of the course. 


Tips for Instructors 


Learning is actually the acquisition of new ideas, abilities, and skills 
acquired through the senses of hearing, seeing, and feeling by touch. 


1. New ideas are conveyed through the presentation of knowledge, 
and thought is stimulated through the student’s sense of hearing. 


Abilities and skills are presented through the media of telling, dem- 
onstrating, and having students demonstrate under the supervision of the 
instructor. Students acquire abilities and skills via the senses of hezring, 
seeing, and feeling by touch. 


2. An important aspect of teaching is to remember that the student 
absorbs more when he participates in a discussion. The instructor, there- 
fore, strives to get 100-percent class participation. 


3. The instructor should become aware of outstanding characteristics 
of his students. This could be very helpful when leading discussions. 
For example: 


Some may be more mature. 
Some may have a knowledge of safety. 


Some may have actual experience to draw on in the discussion. 
Some may have a faster learning speed than others. 
Some may be “stallers” who can slow down the discussion. 


Others may be aggressive and want to monopolize the dis- 
cussign. 


MSO WD 


G. There may be a “know-it-all” in the group who must be prop- 
erly controlled. 


H. Some may be constant latecomers who ask questions about 
previous discussions and delay the class. 
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4. The teaching process consists of: 


A. Telling—this means giving background information to intro- 
duce a subject. 


B. Shewing—a demonstration of some equipment pertaining to 
the subject to be discussed is very impressive. 

C. fllustrating—using charts, blackbeard, slides, or films is very 
helpful to highlight specific points in the discussion. 

D. D’ cussion Conference—the participation of the students in 
formulating their thinking »bout the subject under discussion 
is fundamental to getting the most out of the session. 


E. Conclusions—the instructor’s summation of the session should 
knit together the points discussed during the session, and 
should include other important details thot may have been 
overlooked by the group. 


F. Questions—during the session, the instructor should use 
questions to stimulate discussion, and also to help bring the 
discussion back to the subject matter if it has strayed. 


Guest Instructors 


{t is necessary that the instructor be granted full responsibility for 
conduct of the class; at times, however, he may wish to call in an expert 
in a particular field as a guest instructor (or lecturer). In such event, it is 
essential that the instructor maintain control of the course. 


The instructor must tie in the work of the guest instructor with the 
balance of the course; he must outline the phase of the subject to be 
covered by the guest and satisfy himself that the guest limits himseif to 
the field as outlined; he should summarize the guest’s contribution, point- 
ing out its relative importance in the field of accident prevention. While 
the use of a few guest instructors {properly utilized) can add to the 
effectiveness of the course, a series of “lecturers” whose topics are not 
correlated will inevitably result in confusion. 


It is recommended that “guest experts” be used only for supplemen- 
tary training, and not to replace even part of this course which should be 
taught by one instructor. 
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BASIC PRINCIPLES OF MACHINERY SAFEGUARDING 
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Basic Principles of Machine Safeguarding 


WHY GUARDS 


ARE NEEDED 


HIGH SOURCE 
OF INJURY 


HIGH SEVERITY 


INADEQUATE 


GUARDING 08 
DISTRACTION 


WHY GUARDS 
ARE NEEDED... 


A PRIHGIPAL SOURCE OF 
COFIP EISABLE ITMURIES 


. HIGH SEVERITY 


. THADEQUATE GUARDING 
OR DISTRACTION 


CHART 1—SERIES E 


The National Safety Council estimates that 10 to 15 percent of all 
occupational injuries involve machinery and othe. power-operated 


equipment (excluding vehicles). 


The National Safety Council estimates that 19.2 percent of the compen- 
sable work injuries with permanent-partial disability involved machin- 
ery; 3.1 percent of the work-injury fatalities involved machinery. 


It is management’s responsibility to provide adequate machine safe- 


guarding to protect the employee—even when he is distracted. Such 
safeguarding shold also protect the machine from damage as well as 
prevent loss of production. 
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CHART 2—SERIES E 


This is the initial transfer of power from the motor to the machine. 
Mechanical power transmission apparatus includes shafting, flywheels, 


pulleys, belts, connecting rods, couplings, spindles, cranks, gears, etc. 


This constitutes the secondary transfer of power from the initial power 


transmission apparatus to the point of operation. Moving parts include 
reciprocating and rotating parts, cams, clutches, etc. They also include 
feed rolls and auxiliary parts that do not transfer power but are moving 
parts of the machine. 


This is that part of the machine where the material meets the machine. 


Here, the material is changed from one form to another; e.g., cutting, 
turning, shaping, stamping, etc. 
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$$ 7 
aa SOME GUARD | Good engineering principles should be applied to the design and con- 
oe REQUIREMENTS | struction of each machine in order to eliminate hazards and to permit | 
ooo safe and efficient operation. When this is not possible or in cases where 
te the machine is to be installed, then suitable safeguards should be pro- : 

e. vided. “s 

A PROTECT The most important function of machine guarding is to protect the ° 

: OPERATCR operator. This protection must be positive and as nearly as possible : 

: should control or eliminate the hazard. ; 

‘ PROTECT Personnel not working directly on a machine but working close to or 4 
OTHERS passing by it should be protected against their coming in contact with : 

machine hazards. q 

IMPROVE Guards should be so designed and installed as not to interfere with ‘ 
EFFICIENCY production nor reduce or affect in any way the operator’s efficiency. 4 

Good guarding gives the operator a sense of security from injury, en- 2 

| abling him to work with less tension and with greater ease of operation. : 

hs FOOLPROOF f Guards should be se constructed that their purpose and use are evident, : 
i | even to the most uninformed worker, and their design and construction xe 


f shouid be such that they resist tampering or easy removal. | 
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Provision should be made for adjusting and making repairs on machine 
parts which are enclosed by guards without exposing personnel to the 
moving parts. 


Provision should be made for lubricating machines without removing 
the guards. Whenever possible, oil reservoirs should be located outside 
the guard, with the oil line leading to the point of lubrication. 


All guards should have a ¢ tical application and should not interfere 
with the operation of the machine. 


Guards should be made of material substantial enough to withstand all 
conditions and made of quality at least equal to the materia. in any 
other part of the machine. 


Guards should be not only constructed but well secured so that any 


blow to, or vibration of, the machine will not cause the guards to work 
loose or break and fall into or off the area being guarded, 


In the construction of guards, we must ..take sure that the guards them- 


selves do not create a hazard. Shear points, sharp edges, exposed bolts, 
or jagged or unfinished surfaces can cause cuts and lacerations. All 
edges should be rolled and bolted in such a way as to reduce sharp edges 
and corners to a minimum. 
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MAKING GUARDS 


TO FIT OLDER Many industries, particularly smaller ones, may be using an older type 
" MACHINERY machine which, though still serviceable, is not adequately guarded and 
for which guards cannot be purchased because of the machine’s age. 
Oftentimes, they cannot be replaced by newer, modern type, guard- 
equipped machines, because the purchase of machinery generally is 
considered a capital expense which is closely budgeted. It then becomes 

necessary for guards to be designed and built locally. 


TO FIT NON. Machines in use by many industries are standard-type machines that 

STANDARD have been converted or equipped to perform a special function. At 

MACHINES time of purchase, the machine may or may not have been equipped with 
guards. However, its special use precludes the use of a standard type 
cuard ; therefore, guards must be designed and built locally to provide 
adequate protection for the operator. 


USE OF OWN Foremen, maintenance personnel, and workers alike should be encour- 
_ IDEAS aged to use or submit their own ideas as to the desigu and construction 
; oa of locally made guards. It should be pointed out, however, that these 
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BUYING GUARDS 


COMPLEX 
MACHINERY 


INTERLOCKS 


BETTER 
DESIGN 


PART OF 
MACHINE 


designs and the construction should conform to the standards of the 


American Stan: ards Association or to the State inspection department 
having jurisd:_cion. 


When machinery is purchased, guards should be included with the 
machine. It should be clearly specified in the purchase contract that 
the guards will meet the standards of the American Standards Associa- 
tion or the State or country inspection specifications. 


When guards are purchased with the machine from the manufacturer, 


interlocks are or can be designed and built into the machine to cover all 
hazardous parts. Thus, anytime the guard is open, removed, or mal- 
functions, the machine will stop automatically and cannot be restarted 
until the guard is returned to its proper position. An interlocking 
guard musi satisfy three requirements: 


1. It must guard the dangerous part before the machine can be 
operated. 


2. It must stay closed until the dangerous part is at rest. 


3. It must prevent operation of the machine if the interlocking 
device fails. 


Guards for a particular machine, obtainable through the manufacturer, 


are the result of research and design by specialists. Therefore, it is 
almost impossible for the user to design a guard or possess a design that 


will meet specifications for a specific machine. 


Guards designed and built by the manufacturer are generally designed 
and constructed so that they are not only an improvement on the appear- 
ance of the machine but are also functional. For example: sometimes 
the guards may be a part of the exhaust system, serve as a part of the 
oil or grease system, or provide hand or foot rests for the operator. 
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Standard materials for construction of guards include expanded metal, 
perforated or solid sheet metal, or wire mesh on a frame of angle iron 
or iron pipe securely fastened to the floor or to the frame of the machine. 
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Table of Standard Materials and Dimensions 


Minimum height 
Clearance from Largest mesh Minimum gage of guard 
Material moving part at or openin (U.S. standard) from floor or 
all points allovable “B”’ or thickness platform level 
(in inches) (in inches) (in feet) 
Woven wire.......... Under 2 inches..... inch .......... No. 16.......... 7 feet 
2 inches-4 inches... | 4%ineh.......... No. 16.......... 7 feet 
Under 4 inches..... Yineh .......... No. 16.......... 7 feet 
4 inches-15 inches.. ' ® inches......... NO, 42. baa ogee 7 feet 
Expanded metal. ..... Under 4inches.... inch ....... ae | PINGS Ae cata ki sca 7 feet 
4 inches-15 inches... | 2 inches......... Noe 132 cexceccs 7 feet 
Perforated metal. ..... Under 4 inches... .. Winch .......... No. 20.......... 7 feet 
4 inches-15 inches.. | 2 inches......... No. 14.......... 7 feet 
Sheet metal.......... Under 4 inches..... | ................ INO, 22 os coco es 7 feet 
4 inches~15 inches... [ ................ NO: 22 ihc ee 7 feet 
Wood or metal Under 4 inches..... inch .......... } 
strip crossed......... 4 inches-15 inche 2 inche 
; en a3 Baa RR a Re Wood 34 inch or 7 feet 
7 sets op Under 4 inches..... ¥%imch width .... Metal No. 16. .. 
aS 4. inches-15 inches. . | Linch width..... 
Standard rail......... -b mernialaaly yapctaad | ee eee ney ees ee eee 3 feet-6 inches 
Maximum 20 inches 
~ American Standard for Mechanical Power-Fransmission Apparatus ASA BI5.1— 1953 Reaffi i 1958. 
DESIGN OF Where it is necessary to change belts, make adjustments, or apply oil or 
GUARDS grease, guards should have hinged sections or should be removable. 


Guards should be designed so as not to interfere with the usual s-achine 
operations, but give maximum protection to the operator. 
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POWER Prime movers including connecting rods, flywheels, as well as other 

TRANSMISSION nioving pacts of equipment used in the mechanical transmission of 

INCLUDES power, such as shafting, pulleys, helts, sprocket chains, clutches, and 
| couplings. 

FLYWHEEL When located so that any part is 7 feet or less ahove floor or platform 

GUARDS shall he guarded. 

COMPLETE i With sheet, perforated or expanded metal, or woven wire. 

ENCLOSURE f 

GUEARDRAILS Placed not less than 15 inches nor more than 20 inches from the rim. 
| When flywheel extends into a pit or is within 12 inches from the floor, 
‘ a standard toe hoard shall also he provided. 

DISK GUARD | Flywheels with smooth rims 5 feet or less in diameter where the pre- 

ceding methods cannot he applied, the following may he used: disk 


| attached to flywheel to cover spokes on exposed side and to preseni a 
smooth surface and edge. To facilitate turning the wheel, a 4-inch wide 
space may he left hetween the outside edge of disk and rim. 
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GUARDS FOR 


CRANKS AND 
CONNECTING 
RODS 


HORIZONTAL 
SHAFTING 


EXTENDING 


UNDER 
BENCH 


VERTICAL AND _ 


INCLINED 
SHAF TING 


PROJECTING 


SHAFT ENDS 


PULLEY 
GUARDS 


PRECAUTIONS 


Full enclosure or guardrail. 


All exposed parts of horizontal shafting 7 feet or less from the floor or 
working platform except runways used exclusively for oiling or running 
adjustments shall be protected by a stationary casing which encloses 
shafting completely, or by a trough which encloses sides and top or sides 


and bottom of shafting, as location requires. 


Wherever shafting extends over a walkway or driveway, it should be 
protected as stated above unless it is located 15 feet or more above the 
walkway or driveway. 


Shafting under bench machines shall be enclosed by a stationary casing 


or by a trough at sides ard top or sides and bottom, as location requires. 
The sides of the trough shall come within at least 6 inches of the under- 
side of table, or if shafting is located near floor, within 6 inches of 
floor. In every case, the sides of trough shall extend at least 2 inches 
beyond the shafting or protuberance. 


Vertical and inclined shafting 7 feet or less from floor of working 


platform, except maintenance runways, shall be enclosed with a sta- 
tionary casing. 


Projecting shaft ends shall present a smooth edge and end and shall 


not project more than one-half the diameter of the shaft unless guarded 
by nonrotating caps or safety sleeves. 


Unused keyways shall be filled up or covered. 


Any part of a pulley which is 7 feet or less from the floor or working 


platform shall be guarded in accordance with ASA standards. 
Pulleys serving as balance wheels (e.g., on punch presses) on which the 
point of contact between belt and pulley is more than 6 feet 6 inches 


from the floor or platform may be guarded with a disk covering the 
spokes. 


1. Broken pulleys, pulleys with cracks, or pieces out of rim shall not 


be used. 

2. Pulleys permanently out of service should not be allowed to remain 
on shafting which is in use. 

3. Composition or laminated wood pulleys shall not be installed where 
they are subjected to influences detrir ntal to their structural com- 
position. 

4. Pulleys exposed to corrosive atmospheres should be made of corro- 
sien-resistant material. 
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HORIZONTAL 


BELTS 


OVERHEAD 
HORIZONTAL 
BELTS 


VERTICAL 
BELTS 


INCLINED 
BELTS 


V-BELTS 


GEAR GUARDS 


SPROCKETS 
AND CHAINS 


5. Deep grooved sheaves should be used to quarter-turn drives for 
V-belts. 


Where both runs of horizontal belts are 7 feet or less from the floer 
level, the guard shall extend to at least 15 inches above the belt (see 
ASA standard), except that where both runs of a horizontal belt are 42 
inches or less from the floor, the belt shall be fully enclosed. 


Overhead horizontal belts with lower part 7 feet or less from the floor 


or platform shall be guarded on sides and bottom. 


Overhead horizontal belts more than 7 feet above floor or platform 
shall be guarded for their entire length under the following conditions: 
1, If located over passageways or workplaces and traveling 1,800 
feet or more per minute. 
2. Ef center-to-center distance between pulleys is 10 feet or more. 
3. Hf belt is 8 in hes or more in width. 


Vertical belts ranning over a lower pulley more than 7 feet above floor 


or platform shall be guarded at the bottom in the same manner as 
horizontal overhead belts. 


All guards for inclined belts shall be arranged in such manner that a 


minimum clearance of 7 feet is maintained between the belt and floor 
at any point outside the guard. 


Completely enclose all V-belts. 


1. A complete enclosure. 

2. A standard guard at least 7 feet high extending 6 inches above the 
mesh point of the gears. 

3. A band guard covering the face of the gear and having flanges ex- 
tended inward beyond the root of the teeth on the exposed side or 
sides. Where any portion of the train of gears guarded by a band 
guard is less than 6 feet from the floor, a disk guard or a complete 
enclosure to a height of 6 feet shall be required. 


All sprocket wheels and chains shall be enclosed unless more than 7 


feet above the floor or platform. Where the drive extends over other 
machines or working areas, protection against falling shall be provided. 
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WHY GUARD 
OPENINGS 


MAXIMUM 
SAFE 
OPENINGS 


TABLE OF 
DISTANCES 


| 


For adjustments: repairs, alterations, changes. 7 
‘Tne average woman’s fingers (glove size 614) will go through 34-inch + 
openings; therefore, for openings in any guard, use 14-inch as the 
ya allowable opening within LY, inch of the hazard. 
DISTANCE OF OPENING MAXIMUM : 
FROM SHEAR POINT WIDTH OF OPENING si 
(in inches) (in inches) 43 
Ol . 
1, 0 24 : 1 
24% to 344 4 
BY, 10 5Y4 7 
51, 10 644 5 | 
614 0 7% 2 ; 
74 10814 E 4 
12 j 
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WHY GUARD || Formaterial: entrance.removal.scrapremoval 8” material: entrance, removal. scrap removal. 
For vision: cutting line, inspection, selection. 
For lubrication: greasing, oiling, cleaning. 


Hh az scrvonsatoutan tgp 


REASON FOR The various openings are placed so they do not permit the operator’s . 
OPENINGS fingers to reach the shear point even though the guard contact is on the 

back of the fingers, kand, or forearm. 
EXAMPLE Suppose it is necessary to provide a 34-i2ch opening between the bottom 


of the guard and the top of the feed table or between openings in a 
guard for the feeding of material. In this case, the diagram shows that 


a 34-inch opening is permissible to within 514 inches from the shear 
point. 

CAUTION When installing guards y *h openings over 4 inch, tests should be 
carefully made by operators, particularly women, to make certain 


the guard is effective before the machine is operated. Test with hand : 
flat on feed table; extend hand without support. 
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POINT OF | : 
OPERATION 
=——{{—"a"aesao0*wmaeooaeaaeae aed ; f 
FIXED The fixed barrier guard may be hest described as a stationary enciosure i? 
{ , * * * 5° 
BARRIER | so arranged that it will protect the machine operator irom accidental bs 
GUARD f contact with the power transmission, moving parts, or point-of-operation 8 
| hazard. Jt shall be secured to the machine by fasteners which cannot a 
| readily be removed by the operator. They are often used in connection +E 
i 'y Pp ¥ i rd 
| with special feeding devices. Interlocking devices may be installed to [ 
| control or prevent eperation of the machine when a removable section Fr 
| is opened. : 
I = 
aa CE | Se AEN a em a i, 3 
AUTOMATIC i This is a feeding device which does not reguire the services of the i 
FEED | operator except at intervals to restock the feeding device or magazine. es 
ee a ee ee Seeger ees ee Bh gh = ee Gog iy ee ee hy te oT ee OO te o. 
SEMIAUTOMATIC An appliance, such as dial, slide, push, rotating, or other similar feed } 
GOR arrangement, actuated by or aliached tv the raachine by which stock is i” 
+ 1 2 at > . * 2 } ? 
MECHARNICAE | fed under the slide, rai, or plunger witheut necessitating the operator's O 
FEED hands entering the danger zone. , 2 
“ | 
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RAM 
ACTUATED 
AUTOMATIC 
GUARDS 


MECHANICAL 
GATE GUARD 


TRIP GUARDS 


| 

| 
POSITIONAL == 
GUARD 


“Automatic guards” are generally two protective devices which remove 
the operator’s hands, arms, or body from the danger zone as the slide 
or ram descends. These guards are operated by the machine itself by 
means of connections to the slide or ram. 


“Sweep,” “knock-away,” or “push-away” device is a moving barrier 
connecicd to the slide or ram of the machine. (It should be padded to 
avoiu injury to the operator.) 


“Pull-away” or “handcuff” device is a “handcuff” arrangement con- 


nected to the hands or arms of the operator and to the slide or rain of 
the machine. 


In using this guard, the gate moves in front of the operation, and the 


press cannot be tripped unti! the guard is in position. This guard is 
not entirely reliable because it is actuated by the clutch, and the ram 
can repeat when the clutch is defective. The forward edge of the gate 
should be padded to avoid injury to the operator. This guard can also 


be converted to a fixed barrier guard. 


a. Trip guards for a calender roll are horizontal trip rods located 
so that contact with the hody or head of the operator will instantly 
actuate the stopping mechanism and quickly stop the roll within the 
| travel limits set by the ASA. 


b. Hand trips are usually of a type requiring the application of 
pressure on two levers or 0uttons simultaneously. The two-hand trip 
can be rendered ineffective unless it is equipped with an equalizer or 
guarding arranged so that one lever cannot be tied down or blocked 
(which would permit one-hand operation). 


c. Electric eye type of guard is usually very expensive to install 
and #o maintain. As part of this installation, a positive braking system 
is required which wiil effectively stop the machine, and will prevent it 
from being started if anything is in the danger zone protected by the 
beanr of the electric eye. 


A positional guard acts as a barrier or fence to prevent accidental con- 
tacit of a person with moving machinery, chips, cuttings, ete. This is 
hest illustrated by a standard guardrail. 


wa 4 
wns Pe, 


z 
3 
3 
3 
3 
=< 
3 
3 


tsk nical Dit eee ides pag AS AMMAR Da LACAN Mas LN raid te 1S ee ge HANA 


Bt 


ee 
wiht! 


SSRN ENERO ot <8 Tee err 


TF yt 


Sons Trays ese 
a Aa eg! 


the 


re 


im 


ee ae 


ae 


te 
ty | 


aa 
i] ihe 


So. gandgeease (yee pre at TAR Sate We EN GL SYST eth HE MT 
RAR RHOADS HN BRET TRA DR RR NCAR Se an RE Le Ses ie a 


lec ee he A — EE LC ET 


RIP SAW GUARD 


| t 
| COURIER BENE 
6 - } ira aa 
H 


rs 


SUMO TISTON SLEDS AS LER Lh PL SYL 


ne ne eS 


ANTI~KICKBACK 
FINGER 


CHART 10—SERIES & 


HAND-FED A basic type of power table saw which uses a circular blade, the teeth 


| 
a RIP SAWS | of which are usually larger, and is constructed to “rip” or cut along the 
oa. | geain of the wood. 
oe MECHANICAL General hazards are inherent in the following: power transmission, 
AND point of operation, kickbacks, or flying particles. 
OPERATIONAL 
HAZARDS 
POWER The saw may be driven by an individual motor or from a line shaft, 
TRANSMISSION comprising belts, gears, and pulleys. 
POINT OF Accidental contact with the saw blade by the operator or others is 
OPERATION possible. 
KICK BACKS Kickbacks or throwing material toward the operator through action of 
Nese the blade can be caused by unsafe onerating methods, improperly main- 
aah: tained equipment, or by lack of proper physical safeguards. 
Ss ee en 
a oA 7 2 a 
ees FLYING Sawdust, splinters, and chips are thrown off as a result of the cutting 
ere. PARTICLES action of the blade and can come in contzet with the operator or others. 
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POWER 
TRANSMISSION 
GUARDS 


——————————_ 


Each circular, hand-fed ripsaw should be guarded by a device which 
would completely enclose the portion of the saw above the table, with 
the exception of an opening large enough to permit suitable visibility at 
the point of operation. This opening should not exceed one-half inch 
ia width. The guard and mounting shall be so arranged that the guard 
will automatically adjust itself at all times to the thickness of, and 
remain in contact with, the material being cnt. The guard should be of 
adequate strength to resist blows and strains incidental to normal oper- 
ation, adjusting, and handling, and shall be so designed as to protect the 
operator from flying splinters and broken saw teeth. 

The guard should be mounted so as to insure that its operation will be 
positive, reliable, and in true alinement with the saw. The mounting 
shall be strong enough to resist any reasonable side thrust or other 
forces tending to throw it out of line. 


Each hand-fed, circular ripsaw should be furnished with a spreader or 


splitter to prevent material from being thrown back. The spreader 
should be made of saw steel or tool steel which has been hardened, 
tempered, and ground to gage so that it is thinner than the saw kerf but 
thicker than the saw blade. The spreader should be of sufficient width 
—not less than 2 inches—to provide adequate stiffness or rigidity to 
resist a reasonable side thrust or blow tending to bend or throw it out of 
position. The spreader should be so attached as to remain in true 
alinement with the saw, even when either the saw or the table is tilted, 
and shall be placed so that no more than 44-inch space is between the 
spreader and the back of the saw when the largest saw is mounted in 
the machine. 


Each hand-fed, circular ripsaw should be provided with one or more 


antikickback fingers, or dogs of steel, or its equivalent in strength and 
so located as io oppose the thrust or tendency of the saw to pick up the 
material or to kick it back toward the operator. It should be designed 
to provide adequate holding power for all thicknesses of materials being 
cut. 


Operators shall be provided with proper protective equipment, such as 
goggles and/or face shield, and it should be mandatory to use them 
each time the saw is operated. 


If saw parts are driver: by belts that are exposed, belts and pulleys 


should be completely enclosed by sheet-metal or heavy mesh guards, 
even though the saw may he partially fenced off or partially removed 
from other machines. 
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This type of saw is used to “rip” or eut with the grain heavy, thick, long, 
lengths of lumber. This saw is equipped with rollers or a conveyor 
system that holds the lumber and force feeds it into the saw blade. 


General hazards may be inherent in the following: power transmission, 


point of operation, kickbacks, and flying particles. 


Saw may be driven by an individnal motor or from a line shaft, com- 


prising belts, gears, and pulleys. 


Accidental contact with the saw blade, oc being pinched between the 


stock and the inrunning rolls by the operator or others, is possible. 


Kickbacks or throwing material toward the operator through action of 


the blade can be caused by unsafe operating methods, by equipment 


being improperly maintained, or by lack of proper physical safeguards. 


Sawdust, splinters, and chips are thrown off as a result of the cutting 
action of the blade and can come in contact with the operator or others 
nearby. 
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Long stock is often ripped on power feed ripsaws, but it obstructs pas- 
sageways and interferes with operation of other machines located too 
near. 


A power feed ripsaw should be guarded by a device which would com- 
pletely enclose tie top and sides of the saw and rolls. Such a guard 
shall be constructed so that the hands are prevented from coming in 
contact with the saw or from being pinched between the stock and in- 
running rolls, regardless of the thickness of the stock. At the front, the 
guard should extend to within 3 inch of the lowest part of the rolls. 


The guard should be so mounted as to insure that its operation will be 
positive, reliable, and in true alinement with the saw. The mounting 
shall be strong enough to resist any reasonable side thrust or other force 
tending to throw it out ef line. 


Even though the feed rolls are automatic and help prevent kickbacks, 


kickbacks can still occur unless rolls are kept clean and corrugations, 
sharp. 


Each power-fed ripsaw shall be provided with one or more nonkickback 
fingers, or dogs of steel, or its equivalent in strength, and so located as 
to oppose the thrust or tendency of the saw to pick up the material or 
to kick it back toward the operator. 


Proper protective equipment, such as goggles and/or face shield, shall 


be worn by the operator and helpers while the saw is being operated. 


Emergency stop buttons should be provided, one each for the operator 


and the off-bearer. 


A clearance at each working end of the saw table should exceed by at 


least 3 feet the length of the longest material handled. 
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CHART 12—SERIES E 


CUT-OFF Cut-off saws are used to cut across the grati: of lumber. There are two 
SAWS types: radial, which is pulled forward horizontally along a fixed track 


toward the operator; swing, which is suspended from the roof or over- 
head and is pulied forward, like a pendulum, by the operator. 


MECHANICAL Hazards in general may be inherent in power transmission and at point 

AND of operation. 

OPERATION 

HAZARDS 

POWER This type of saw is driven generally by an individual motor with the saw 

TRANSMISSION attached directly to the motor sh*t, or may be driven by an individual 
motor by belt and pulleys. 

POIN1 OF | Accidental contact with the saw blade by the operator while pulling 


“resi”’ pos.iton; or saw is not properly adjusted, permitting it te swing 


OPERATION | sew forward; reaching for sawed stock before saw returns to normal 
| beyond saw tabie inio bod; of operator. 


il 


a os % 
5 


tAs 


a s.F, i 4 “ve 4 aoe abe une 
el eney PAUUB A bat rare Ca aahvonetheateatiin tone Ube e A oanetvbatte das aetna tt oe 


a) i ke . . : 
Ab asd stant ccm hall adcarn vs eM cand gt any negddad phatase cthfineeghalanss stapes afteait 


HAZARD 
CONTROL 


POINT-OF- 
OPERATION 
GUARD 


COUNTER- 
WEIGHT 


LIMIT CHAINS 


LATCH 


SAW TABLE 


SAFE 
OPERATION 


GOGGLES 


I 
I 
! Each swing or sliding cut-off saw should be provided with a hood that 
! will completely enclose the upper half of the saw, the arbor end, and 
' the point of operation at all positions of the saw. The hood should be 
constructed in such a manner and of such material that it will protect 

the operator from flying splinters and broken saw teeth and will afford 
him a clear view of the cutting edge of the saw at all times. The hood 
F should be hinged at the back and provided with an extension at the 
| front, so that when the saw is returned to the back of the table, the hood 


will rise on top of the fence. When the saw is moved forward, the hood 
shall drop on top of, and remain in contact with, the material being cut. 
At the end of the cut, the lip of the hood will be in contact with the table 
| surface. 


Each swing cut-off saw should be provided with an effective device to 
‘ return the saw automatically to the back of the table when it is released 
' at any point of its travel. Such device should not depend upon any 
| rope, cord, or spring for its proper functioning. If there is counter- 
| weight, the bolts supporting the bar and counterweight should be 
: prevented from dropping by either a bolt passing through both the bar 
and counterweight, or by a bolt being put through the extreme end of 
the bar, with a safety chain attached to it. 


other equally effective device to prevent the saw from swinging beyond 
a front or back position where the gullets of the lowest tooth will rise 


Each swing cut-off saw should be provided with limit chains or some 
| 
| 
| above the table top. 


A latch should be provided to catch and retain the saw at the rear of 
table and to prevent it from rebounding. 


Each swing and sliding cut-off saw table should be made wide enough at 

the point of operation to maintain table surface below the exposed edge 
| of the saw blade to the full extent of the travel of the saw. It should be 
equipped with a backrail and dead rolls of sufficient length to provide 
support for the longest stock. Saw should not extend in front of back- 
rail when in released position. 


of the saw on which the handle is located. Operator should used the 
hand nearest the handle. This keeps the operator’s body out of line 
with saw and makes it unnecessary to expose the hands near the saw. 


| 
: While operating the saw, it is important that operator stand to the side 
Proper personal protective equipment, such as goggles or face shield, 


should be worn by the operator. 
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Wood planers are production machines intended for volume work and 


designed to dress and size rough sawed lumber on one or more sides. 
These surfacing machines are less hazardous than jointers and shapers 
because they are power ted and the operator’s hands need not come 
close to the cutting head. 


Hazards in general may be inherent in power transmission, point of 
operation, kickbacks, flying particles, vibration, or clearances. 


Often driven from line shaft, comprising belts, pulleys, and gears located 


on back side of planer. 


Accidental contact with blades while sharpening or adjusting. Pinching 


of fingers and hands between material and inrunning rolls by operator 
unless guarded adequately. 


Kickbacks or throwing material toward the operator through action of 


the blade can be caused by unsafe operating methods, by equipment 
being improperly maintained or adjusted, or by lack of physical safe- 
guards. 
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Chips, splinters, etc., are thrown off as a result of the cutting action of 
the blade, since blade travels at high speed and can come in contact with 


operator or others nearby. 


A planer is powerful and fast running and tends to vibrate excessively. 


Vibration may also be caused by dull or improperly sharpened blades. 


Since material passing through planer is generally long and moves fast, 
workers can be caught between stock emerging from the planer and 
stationary objects or structural members of the building. 


Planer parts driven by belts and pulleys, even though they may be on 
the back side of the planer, should be completely enclosed by sheet 
metal or heavy mesh guards. Guards should always be used regardless 
of planer’s location. 


Cutter heads (blades) should be completely enclosed in solid metal 


guards which should be kept closed when planer is running. Where 
exhaust system is used, the guards should form part or all of the exhaust 
hood and should be constructed of sheet metal not less than 1/16 
inch in thickness or cast iron not less than 3/16 inch in thickness. 
Sheet-metal guards should be reinforced with angie iron or other 
bracing to insure rigidity. 


Feed rolls should be guarded by a hood or a semicylindrical guard 


which will allow the material to pass but will prevent the hands of the 
operator from coming in contact with the inrunning rolls at any point. 
The guard should be fastened to the frame carrying the rolls so as to 
remain in adjustment for any thickness of stock. 


Kickbacks cannot be prevented entirely by mechanical means; there- 
fore, operator should always stand out of line of beard travel. Operators 
should never feed boards of different thicknesses at the same time be- 
cause the thinner board will not be held by the feed rolls and can be 
kicked back from the cutter heads. Feed roll corrugations should be 
kept clean and free from dust, pitch, etc. They should be kept sharp by 
filing as needed so that they grip the material as tightly as possible. A 
row of antikickback dogs or fingers should be placed in front of the feed 
roll and should extend the width of the feed roll to give further pro- 
tection. 


The operator should wear a face shield or goggles as protection against 


slive:s and chips thrown back by the cutter heads. 
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VIBRATION Vibration should be reduced by anchoring the plaaer on a solid foun- : 
INSULATION dation and, if secessary, by insulating it from the foundation with : 
vibration-absorbing material. 


LAYOUT Planers should be loeated away from other machines to prevent workers 
from being caught between material emerging om the planer aud 
stationary objects or structural members of the building. The spaee at 
the outirunning end should be fenced or marked off to keep workers out 
of the area where they might be struck by long, fast-moving boards. 
Insofar as possible, aisleways should be located where it will not be 
necessary for persornel to pass in front or rear of planer. Because 

] planers creute a great deal of noise, they should be isolated. 
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CHART 14—SERIES E 

j 

| BELT SANDER A belt sander is a type of sanding machine which uses a continuous 

, strip of abrasive materjal and travels at moderate speed over tw. op- 

posed po~ver driven rollers. It is used to smooth large fiat areas. 

MECHANICAL 

| AND | 

‘ OPERATIONAL 

j HAZARDS 

POWER A belt sander may be driven by an individual motor or from a line 

i TRANSMISSION shaft, comprising belts and pulleys. 

POINT OF Accidental contact by operator with moving abrasive belt. Operator’s 

OPERATION hands or fingers being caught between work rest and belt on manually 

: fed machine, or between feed rolls and material on self-fed machine. 
| DUST AND Considerable dust and bits of wood are thrown off in the sanding 

4 ; FLYING process. 

: PARTICLES 

( LOGSE BELTS Loose or improperly tensioned belts cause undue wear and fraying, 

: and can tear or break, causing material on jam or belt to fly toward 

; operator. 
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All power transmission paris of saunders deiven by belts aud pulleys 
even theugh they are on the back side of the machine »hould be com- 


pletely enclosed by sheet racial or mesh guards. 


2 eS 


Ali manuaily fed sanders shonid be equipped with a work rest and 
properly adjusted to provide rainimuta clearance between belt and rest 
and te secnre support for the work being saaded. Picces ‘20 small to 
allow the hands to be kent a safe distance from the work should be reld 
in 2 jig or siruilar holding device. Feed reils of self-fed machines should 
he protected with a gaard to prevent the operator’s hands from comins 
im contact with the tarunning rolls at any point. The guard shall be of 
substantial metal construction, firmly secured to the frame carrying the 
rolls so as te remain in adjustment for any thickness of material. The 
bottom of the guard should come down to within three-eighths inch of 
a plane formed by the bottom of the contact face of the feed reli where 
it touches the material. Each feed sanding machine should also have 
both pulleys or drums enclosed in such manner as to guard the points 
where the abrasive belt runs onto the pulley-dreum. The unused run 
of the abrasive belt should he guarded where exposed to contact by the 
operator. 


Ail belt sanders should ke provided with an exhaust system. The ex- 


haust hood should cover ali the sanding surface except the operating 
area. Exhaust intakes should be desigued and placed se that the natural 
throw of the abrasive belt is directly into the exhaust hood. Intakes 
should he placed as near as possible te the point of contact of the wood 
with the abrasive belt. Personne! operating sanders should wear 
goggles and dust-type respirators during sandizg operations and whiie 
cleaning up afterwards. 


Abrasive belts used on sanders should be the same width as the pulley- 
drum, and drums should be adjusted te keep the abrasive bel? taut 
enough to turn at the same speed as the puiley-drum, yet net slip on the 
drum when niateria! is brought into contact with the moving abrasive 
belt. Ahrasive belts should be inspected before use, and those found 
to be cracked, frayed, or excessively worn in spots should be replaced, 


even though the ~emainder of the bcit appears to be in good condition. 
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io circular saws from the standpoint of danger among woodworking 
machines. Since jointers are used primarily in the jointing of «mall 
pieces of material, the many accident experiences are due chiefly to 
the prevalent practice of not using jigs or similar holding devices when 


working with stnall size material. 


Power transmission.—Joiniers may be driven by an individual motor 


or from a hineshaft, comprising belts and pulleys. 


Point of operation.—Accidental contact by the operator with blades 
while attenipting to hold material with hands instead of holding device. 
Operator attempting to oil or adjust knives or guide while machine is 
operating. Using hands instead of brush io clean chips away from 
knives. Operator making automatic guard inoperative. 


27 


wn en cite mene 


BT aM BS GEG GOD! ALBEE, 


v 


“4M 


em: aiteae haus 
se han Sen Stay 


en 


er Ons RnR NT PRETO (@ Ges > wet : 


os 
men'l 


a 
ap 


“go 
ee 


men, Pie ee atl 


fet pea 
ye Reese 


Pee 
yaad 
Hs 
ee lad 


: 


reer) 
WPA Doan 


t 


e4 


NIN RO A ONO SE LE PO Me ste ate ere mete 6 ne 


ere 


we 


oe ne ee ie 


KICKBACKS 


FLYING 
PARTICLES 


CONTROL OF 
HAZARDS 


POWER 
TRANSMISSION 
GUARDS 


POINT-OF- 


OPERATION 
GUARDS 


SAFE 
MAINTENANCE 


——— 


rr re a a a a a 


f Kickbacks.—Kickhbacks er throwing material toward operator through 
i action of the blade can be caused by unsafe operating methods, by 


|| equipment being improperly maintained, or by ixapreper adjusting of 
| eutting head. 


Fivying particies—Chips, splinters, etc., are thrown off as a result of 


| the high-speed cutting action of the blades. This creates a housekeeping 
' problem as well as danger to the operator. 


‘ Jointers driven by belts and pulleys: even though these beits and 


i pulleys are at the rear of the machine, should be completely enclosed 
by sheet metal or mesh guards. 


[i 


|| Each haud-fed jointer that has a horizontal head should be equipped 
! with a cylindrical head, the throat of which should not exceed 7/26 
; inch in depth nor % inch in width. No cylinder sbould be used if the 
| throat exceeds 34 inch in depth or 44 inch in width. 


| Eack hand-fed jointer that has a horizontal cutting head should be 
| equipped with an automatic guard which will cover all of the head on 
| the working side of the fence or gage. The guard should autornatically 
| adjust horizontally for edge jointing and vertically fer surface work 
and should remain in contact with the material at alitimes. Each hazd- 
| fed jointer that has a horizontal cutting head should be equipped with a 


'| guard which will cover the section of the head back of the fence or gage. 


l 
| Each wood jointer that has a vertical head should be equipped with 
| either an exhaust hood or a guard arranged so as to enclese completely 


the revolving head, except for a siot wide and convenient enough to 
| insert the material to he jointed. 


| 
i At no time should adjustments to knives or fence-guide be attempted 


" unless the machine has come to a complete stop and power has been 

i turned off. 

Knives on jorters should be checkc? often to insure preper setting or 
adjustment. Knives should be kept sharp at all times. To insure 


i efficient operation. the operator should make sure that no heavy cuts 
_ eve taker 


r 


Floors and tne area around joiatecs should be kept free of stumbling 
an“ siipping hazerds. Since censiderable dust and chips are formed 
. during operation, operatoi si.suld be provided with proper and ade- 
. quate personal-protective equipment. Provision should be made for 


——aa— + 


_ brushes, ete., to keep machine and surrounding floor area clean. 
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SAFE 
OPERATION 


A push block should be used on short stock (generally any stock less 
than 18 inches in length) to prevent stock tipping and causing opera- 
tor’s fingers to come in contact with the knives. 


Neither gloves nor loose or torn clothing should be worn by the opera- 
tor or others working around jointers. 

Always use a brush to remove chips and dust from around knives or 
cutting head area. 

Guards should be inspected frequently, and operators should not make 
guard inoperative for any purpose. 
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Weaono | This wre ov occ sing machine bas a variety of uses, but its best 
SHAPER i kn 3 er us? _um> on use is shaping the cdges of materia! by placing E : 
lhe nscc asin ccvcaet with nives rctaamg on cxe ot more spindles at = 4 
|| Ligk v-ced. Ps she-er “3 ons of: the most *foust of all -voodworking 3 
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POWER Powe: transmission.—Of vecessity. sharers must turn ai high speeds i 
TRANSMISSION ano whi!': most are driven oy individual - cters, some are driven from bs 
| lineshaits, ec-aprising belts and pusieys. Pe 
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ae | POINT-OF- 
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GUARDS 

_S KNIFE 

ae CONSTRUCTION 
= EXHAUST : 
me | SYSTEM 

Fe OPERATION 


CONTROL OF 


PO\"ER TRANS. 


Point of operation.—Accidental contact by operator with POINT OF _|| Point of operation—Accidental contact by operator with blades while while 
attempting to hold material with hands instead of with jigs or holding 
devices. Knives breaking or working loose and being hurled at the 
operator. Using hands instead of a brush to clean chips and dust from 
knives. Failure of operator to use guard, or the guard is inadequate or 
is _isimproperly designed. designed. 

- Kickbacks.—Kickbacks or throwing material toward the operator throwing material toward the operator 
through action of the fast-turning blades can be caused by unsafe op- 
erating methods, by equipment being improperly maintained, or by 
_improperly adjusted cutting head. — adjusted cutting head. 

Flying "Flying particles. —Chips, splinters, e splinters, etc., are thrown off as a result of the 
high speed cutting action of the blades, constituting a housekeeping 
| prowlem as wellas danger tothe operator, as well as danger to the operator. 


All belts, pulleys, and diives should be eompletely enclosed by metal 
or mesh guards. 


| 


The cutting heads of each wood shaper which is not automatically fed 
should be enclosed with a cage or adjustable guard so designed as to 
keep operator’s hands away from the cutting edge. The diameter of 
the circular shaper guards should be greater than the greatest diameter 
of the cutter. At no time should a warning device, made of leather or 
any other material, be attached to the | any other material, be attached tothe spindle, 


"Knives on shapers should be made from the best material available. shapers should be made from the best material available. 
\-nives should be sharpened and kept in adjustment by qualified per- 
son: el. Knives should be balanced and should fit properly. Material 
shoule always be fed into knives gradually, and at no time should euts 
be heavy 


Exhausts w-ih adjustable hoods are considered a necessity. They help 


| keep chips a.d dust from accumulating near cutter heads, reducing 
the need for menual cleaning of heads and surrounding floor area. 
Operator should Se provided with proper and adequate personal- 


| protective equipmem 


Cylindrical heads shout! be used wherever the nature of the work will 
permit. Templates, jigs, and fixtures whieh will remove the operator’s 
hands from the point of operation should be used wherever possible. 
All double-spindle shapers should be provided with a starting and stop- 
ping device for each spindle. 

Solid cutters which fit over the spii.die are preferred to knives which 
ean be broken or thrown. 

Always use a brush instead of the hand: to clean from around knives 
and cutting hea‘! areas. 
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CHART 37—SERIES E 


_ ‘There are two main types of lathes: 


A. The engine lothe ‘include: the ordinary bench lathe). 


This is the regular revoi ‘ng or turning lathe found in the majority of 
machine shops. 


Wo. 
| &. The turret lathe. 


“se-> 2 >umbe> of tools sre “xed in a monitor or turret, pivoted so as 


j t- revo'v2 and present any o* the various tools to the work. 


<4 


im. Ty an omeie lathes and sevew-wachines, the motions of the work 
9-7 ine corre 2,2 diverted by a cara wheel, and the finished pieces of 


2 


, Wor 272 Ivo aped out cone veusly at one ead, while a bar from which 
the p.czes are formeo ~s tea - the other end. 


Lathes mav k= dcaven by individual motors or from a line shaft, com- 


i pri_sng belt and pulleys, also exposed gears in the headstock. 
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MOVING | 
PARTS ! 


POINT OF | 
OPERATION 


FLYING ! 
PARTICLES 


CONTROL OF i 


HAZARDS | 
POWER 


TRANSMISSION | 
GUARDS 


MOVING 
PARTS | 
GUARDS : 


POINT-OF- 
OPERATION 
GUARDS | 


CONTROL OF | 
OPERATIONAL 
HAZARDS 


SAFE 


CLOTHING 


| sleeves, nor wiist Water es, chains, tinge. otc,. while opersting ins deto:. 


1. Contact with projections on faceplates and chucks. 

2. Contact with lathe dogs (especially projecting set screws). 

3. Filing with the right hand, especially near dog or chuck, or using 
the hand instead of a stick to hold emery cloth against the work. 


4. Calipering or gaging the job while the machine is in operation. 
9. Accidental contact with the tool. 

6. Attempting to clean chips while machine is in operation. 

7. Contacting projections on work or stock. 


;, On some types of metals, a continuous spiral is produced which fre- 


quently causes injuries to the hands, arms, or face; also, small particles 


are thrown off, creating a hazard to the eyes of operators and others. 


All belts, pulleys, shafting, gears, etc., should be guarded in accordance 
with ASA standards. 


_ A guard should be provided for the faceplate and chuck to protect the 
' operator from accidental contact with them. If possible, faceplates and 


chucks should be without projections. Safety type lathe dogs should be 
substituted for ordinary ones. All filing should be done with the left 
hand, and the file should be kept away from the chuck and lathe dog. 


A wire mesh or plastic guard should be provided which will protect 
_ the operator from accidental contact with the tool and from flying chips. 


Care should be taken to remove chuck keys from the chuck sockets 
’ before the lathe is started. 


The floor and aisle area shou!d be kept: ciear, and all tools, extra work, 


' stock, etc., should be placcd in a suitable rack. A lifting device should 


be provided for changing chucks, face plates, etc. 

Cuter holes of taper work should de clean and true, and lathe centers, 
true and sharon. The work should he well countersunk at the tailstock 
end to eliminate anv danger er to keep work from being torn ‘oose. 
Chips should be removed as follows: Continuous spire! -hips sc7!d be 
remeved with a hooked rod. never with the hard; small chips shevld 
bo -emoved with a cvush. Renove ebips only after the lathe has com- 
ple:ety steppes. 


Lathe opex.trrs should noc weer gicves. neckties, icose elcthirg, long 
Gloves izav he -vern “f there is 2 hazard trom nazdng ~vor’ wie “ures 
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or sharp edges, but should be taken off before starting the lathe. 


Always wear goggles or face shields for protection against flying chips 
and oil spatters. 


| 

| Operators should wash thoroughly and wear clothes free of oil. Opera- 
| tors should wear a hat or cap while working. 
| 
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CHART 18—SERIES E 


MILLING —=i| ‘There are several types of milling machines. The following are the 
MACHINE four most common ones: 


Horizontal—having the spindle horizontal to the table. 

V ertical—having the spindle vertical to the table. 

Plain-——with tables that cannot swivel. 

Universal—with tables that can swivel up to 90 degrees of horizontal 


position. 
MECHANICAL 
AND 
OPERATIONAL 
HAZARDS 
POWER Milling machines may be driven by individual motors or from a Jine- 


TRANSMISSION shaft, comprising belt and pulleys. 
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Aceidcatal contact with the cutter or cutters by the operator or others. 


There is danger of the cutters breaking under strain, and pieces may fly, 


creating a hazard to the operator and others. 


———$<_—— 


All belts, pulleys, shafting, and gears should be guarded in accordance 
with the ASA standards. 


There should be a fixed hood over the cutter or cutters clamped firmly 


to the overhead arm and adjustable to the work being done. This 
should effectively protect the operator against accidental contact with 
the cutters and against flying chips and fragments. 


Coolant shuuld be directed on that part of the tool which is turning 


away from the work. 


Work should always be clamped firmly to the table before the milling 
machine is started. 


Operators should remove chips with a brush at regular intervals while 
the milling machine is stopped. 


Snug clothing should be worn when operating milling machines. The 


wearing of loose clothing, neckties, long sleeves, wrist watches, rings, 
ete., should be prohibited. 


Milling machine operators should wash thoroughly to prevent danger of 
dermatitis and infections from lubricants. 

All guards should be in place while the machine is running. Operators 
should wear face shields or safety goggles to protect their eyes from 
chips and other objects. such as pieces of the cutter. 


The machine should be stopped before measuring the work. 
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CHART 19—SERIES E 


The three types of metal working planers are: 
PLANER Single head. 
AND SHAPER Double head. 
Open side. 
The metal planer, like many other machine shop power tools, is not 
dangerous to operate if certain safegnards are installed and if the 
operator is experienced and careful to closely follow safety rules and 
safe operating procedures. 
MECHANICAL 
AND 
OPERATIONAL 
HAZARDS ° 
POWER Planers mav be driven by individual motors or from a lineshaft, com- 


TRANSMISSION prising beit and pulleys. 


POINT OF 
OPERATION 


Counterweight and exposed power gears. 
Contact with reversing dogs. 


Contact with the tool. 


Breaking of tool or gouging of work caused by cutting tools shifting and 
eutting into work. 
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OPERATIONAL 
HAZARDS 


CONTROL OF 


| Work breaking loose because it was not wedged and clamped securely. 
Failing to turn on current when a magnetic chuck is used (before start- 
ing the planer). 


Cutting hands on sharp edges of work. 


Having insufficient clearance for the work. 


. Flying chips or particles thrown off, creating a hazard to the eyes of 
| the operator and others. 
i 
| 


| 
| All belts, pulleys, shafting. gears, etc., should be guarded in accurdance 
with ASA standards. 


Counterweights should be guarded from the floor. extending upward 
throughout the travel of the counterweight. 


The reversing dogs on planers (and shapers) should be covered. 


| A hinged guard made of wire mesh or plastic should be provided which 

| will protect the operator from accidental contact with the toc] and from 
flying chips. 
The tool should be set so that if it shifts, it will raise away from the cut 
and wiil not dig into the work. 

| 


All work should be clamped properly and securely before planer is 

started. When magnetic chucks are used, the work should be set in its 
proper position and the current turned on before the planer is started. 
| A chip guard of heavy close-mesh wire screen or of heavy clear plastic 


| material should be placed over the too] to prevent chips from flying 
and striking the operator or other workers. 


All openings in the beds of planers should be covered with a permanent 
covering of solid heavy sheet metal to prevent a person from being 
caught between the bed and the planer table and to prevent the space 
from being used for the storage of tools and other articles. 
When the planer table is placed or materials thereon travel to withia 
18 inches of a post, wall, or other obstruction, the space between the 
end of the planer and such wall or object should be protected by a 
standard railing on each side of such space. Safety dogs should be 
| 


placed at each end of the planer table to prevent it from running off the 
gear rack. 


1. Before starting a planer or shaper. check the condition of the ma- 
chine and its setup; be sure all guards are in place. 


2. Sf any adjustments or repairs are necessary, stop the machine to 
make them. 


ad 


Use a brush to reniove chips. 
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| 4, Keep floor area clear. 
| 5. Do not leave tools under the “bed.” 
6. Wear goggles. 
4 7. Wear snugly fitting clothes, short sleeves, and no necktie. 
8 


. The planer should never be left running unattended. 
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DRILL ENCLOSURE 
COVERS SPINOLE 
AND DRILL 


CHART 20—SERIES E 


DRIEL i tt” There are three main types of drill presses: 
PRESSES Upright (vertical spindle). 
Multiple spindle. 
Radial. 
MECHANICAL | MECHANICAL | 
AND 
OPERATIONAL e 
HAZARDS a ii | 
POWER POWER ids Drill presses nay be driven by individual motors or from a lineshaft, 
TRANSMISSION | comprising belts and pulleys. There is also the hazard of gears, spindles, 
| and counterweights. 
POINT OF aN Contact with the drill. 
OPERATION 


Work slipping or turning because it was not properly clamped. 
. Catching clothes or hair in drill, chuck, or spindle. 
Attempting to clean chips while drill is turning. 

Breaking the drill (flying pieces). 
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EMERGENCY 


STOP 
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OPERATION 
GUARDS 


CONTROL OF 


OPERATIONAL 
HAZARDS 


HAZARDS 


All belts, pulleys, shafting, gears, etc., should be guarded in accordance 
with ASA standards. 


Counterweights should be enclosed with guards, preferably iron pipe or 
sheet metal and angle iron, from the floor to the top of the weight when 
in extreme upward position. 


An emergency stopping device should be provided within easy reach 
of the operator. (If motor-driven, stop-and-start buttons are accept- 


able. ) 


Where practical, a telescope guard should be installed over the drill 
and spindle to protect against accidental contact. All work should be 
firmly and securely clamped to the table before starting the drill press. 


Operators of the drill press should wear snugly fitted clothes, short 
sleeves, and no necktie. Hair should be eonfined in a proper hair net, 
snood, or cap (if a woman), or a cap (if a man). 

A brush or stick should be used to remove chips from a drill. File or 
scrape all burrs from drill hole. This should be done while drill is 
stopped. 

Do not operate the drill at excessive speed or feed; the drill may break 
or shatter. 

Chuck wrenches should not be left in chucks or on the table. All tools 
and loose material should be removed from the table before starting 
the machine. 

Operators should shut off power and be certain th. machine has 
stopped before leaving. 

Goggles should be worn when operating drill presses. 
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CHART 21—SERIES E 


BRAKE PRESS | The brake press is also called the “press brake,” “bending brake,” 
| “power brake,” “bending press,” etc. This press is a development of 

the “hand brake” or “folder.” Its primary function is forming (cold) 

channels, angles, etc., in metal plates, strips, and in sheet metal. it is 

used less frequently for punching, corrugating, notching, trimming, 


embossing, and for other operations usualy performed on other types 
of presses. 


MECHANICAL 
AND 
OPERATIONAL : 
HAZARDS 


POWER Contact with power pulleys, gears, chains, cranks, couplings and other 
TRANSMISSION moving parts exposed to contact. 


POINT OF Fingers or hands may be crushed between the punch and the die or 
OPERATION between the work and the ram. 


Cuts from contact with work being prc cessed. 
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HAZARDS 

POWER All belts, pulleys, gears, chains, cranks, coupiings and other moving 

TRANSMISSION parts should he guarded with complete enclosures of either sheet metal 

GUARDS or standard guards to a height of at least 7 feet from the floor or working 
platform. 

POINT-OF- When narrow stock is being worked, the hands of the operator are very 

OPERATION near the path followed by the ram. To reduce this hazard, equip the 

GUARDS machine with mechanical safegnards and maintain them in good work- 
ing order. 
The press should be provided with starting devices which will keep the 
hands of the operator out of the danger zone. These may ‘nclude two- 
hand switches, or levers and treadle bars, foot pedals, and foot switches. 

FOOT Press brakes shouid be provided with foot controls for use on those 

CONTROLS jobs where the size of the stock being processed requires an operator to 
hold it in position. Before the ram is driven home, the two-hand 
buttons or levers are used io bring the die into position, allowing mini- 
mum clearanee. The stock is then centered and formed by the further 
action of the ram which is actuated by the operator depressing the foot 
controls. 
Foot controis should be coverea by stirrup guards. If a treadle bar is 
used, all portions of the bar should be covered -xcept an area large 
enough for the operator's foot. These precautions are necessary to 
prevent accidental tripping. 

CONTROL OF Before the press action is started, it should be positively determined 

OPERATIONAL that there is adequate clearance for changing the shape of the stock 

HAZARDS being worked and that work stops or back gages are at the proper 


height. All parts of the control mechanism should be inspected at 
regniar intervals, and the machine should be test-operated at the be- 
ginning of each shift; check especially the functioning of the disk- 
friction eluteh. 

All replacement parts skould be purchased fron. ‘he manufacturer and 
his recommendations for the operation and maintenance of this ima- 


chine should be followed. 

The operator should know the capacity of the machine and the three 
factors which determine the brake pressure reqntired to form the mate- 
rial to be worked to a 90 degree bend (length of work, thickness of 
work, and the sharpness of the bend). 
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CHART 22—SERIES E 


: am PRESSES As a source of accidents, presses present possibly the most serious prob- 


: lem of any stationary machine in ‘adustry, particularly those accidents 
which result in permanent-partial injuries. 


Z The safeguarding of presses has been complicated by the wide variety 

* of operations and operating conditions, owing te the variations in size, 

speed, and type of press; size, thickness, and kind of pieces to be 

= worked; design and construction of dies; required accuracy of the 

=. finished work; skill of operators; and length of the run. (For more 
¥ complete, specific information, please refer to ASA Standard Safety 

a: Code for Power Presses, B11.1—1960.) 

e q The most coummon types of presses are: 

el Foot (kick or hand press). 


og Power presses. 


" MECHANICAL | 


AND 
OPE RATIGNAL 
LiAZARDS 
POWER Pow:r presses may be driven by individual motors or from a lmeshaft, 
TRANSMISSION comprising belts and pulleys, elztch and brakes, eounterweights and 
cables, flywheels, gears crankshaft and attachments, foot treadle, trip- 
ping mechanism. 
POINT OF Dies and ram hazards. 
OPERATION Reaching into danger zone fer any purpose. 
Repeating c£ press. 
CONTROL OF 
HAZARDS 
POWER All belts, pulleys, gears, flywheels, etc., should be guarded in accordance 


TRANSMISSIQN with ASA standards. 

GUARDS Any counterweights and cables should be enclosed with a guard extend- 
ing to at least 7 feet from the floor. 
The crankshaft and its attachments should be inspected ac regular in- 
tervals; if exposed te contact, it should be guarded to a height of at 
least 7 feet from the floor. 


PGINT-OF- A careful study should be made of the specific operating hazard on a 

OPERATION particular job on a specific press. The safest guard should be installed 

GUARDS io eliminate the hazard, and i. should be maintained on a regular 
schedule. 


Guards should be so designed and constructed that they completely 
protect the cperator at the point of operation. 


CONTROL OF Positive means should be taken to make sure the press does not repeat. 
OPERATIONAL Before starting work, operate the press without feeding it until you are 
HAZARDS completely satisfied as to its safe condition. 


Check all safety devices before starting work. 
There should be complete protection at the danger zone. 
Adequate lighting is very important to safety (ASA standards). 


All repairs and adjustments should be i..ade by competent, authorized 
persons. 


Automatic feeding devices should be provided wherever possible. 


POWER 
HAMMERS 


MECHANICAL 


AND 
OPERATIONAL 
HAZARDS 


POWER 


TRANSMISSION 


PO.NT OF 
OPERATION 
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PROTECTED BY STEP Sb ier: 
SAFETY SHOES 


BEAM BLOCKS wRE USED TO PREVENT THE RAM FROM MOVING, 
WHER REPAIRS ARE SENG MADE OR DIES ARE BEING CHANGED 


CHART 23—SERIES E 


Power hammers may be classified in either of two different ways: 


Forging hammer or drop hammer. 


The classification is based upon the type of work that is to be done, and 
upon the manner in which the anvil is assembled in relation to the 
operating mechanism and machine supports; or they may be called 
steam hammers, pnewmatic hamners, or mechanical hammers, the dis- 


tinction being based upon the manner in which the rain is actuated. 


Ungnarded flywheels. belts, pulleys, rolls, ropes, drums, ete. 


Danger of flying drift key fragments and hot scale. 


Danger of head injuries from ram oz falling objects. 
Danger of fingers or hands being erushed in tong reins. 


Danger of crushir g fingers, hands, or arms between ram aud dic. 
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CONTROL OF 


1. Aetual dimension. 
2. Adapted from U.S. Department of Agriculture Technical Bulletin 479, Hardwoods recommended are those whove ultimate 
erushing strengths m compression parallel to grain are 5,000 p.s.i. or greater. 


HAZARDS 
POWER All belts, pulleys, shafting and gears should be guarded in accordance 
TRANSMISSION with ASA standards. 
CONTROL OF The hammer should noi be operated while dies are cold. The dies 
OPERATIONAL should be closed temporarily on a bar of hot metal until they are heated. 
HAZARDS Goggles or face shields should be worn around all hammer operations. 
Scale should be removed with a scale blower which has a long handle. 
Safety shoes should be worn. 
A guard bar or guardrail should be installed over the treadle so it can- 
not be accidentally tripped. 
Keep treadle clear of tools and scrap to avoid accidental tripping, 
Hard hats or skull-gnards shonld be worn by operators and helpers 
while working on these imachines. 
Tongs should be nsed and maintained in good condition. 
Adequate hand protection should be worn while working on rough, 
sharp, or hot work. 
Oil swabs and scale blowers should have adequate handles to avoid 
injury to the hands of operators. 
Care mmst be taken that persons are in the clear when rain is raised. 
A ram beam block should be used to support ram if it must be left 
raised (nnattended, repairs, ete. ). 
Care must be exercised in the nse of tongs (kickbacks can be fatal). 
Keep hands in the clear when nsing tongs. 
Keep hands, arms, fingers, and head from under the ram. 
Strength and Dimensions for Ram (Bean) Blocks 
Minimum Maximum Maximum 
Size of Shinty ‘Fondling susdgili|| saattelned soci ot fecttie | lnistl of 
timber! inehes in parallel to within short Safety hammer for timber 
(in inehes) cross seetion grain. (p.s.i.2) column range faetor timber used {in inehes) 
4x4........ 16 5,000 80,000 10 8,000 44 
6 x 6 36 5.1000 180,000 10 18,000 66 
8x8........ 64 5,000 320,000 10 32,000 338 
10 3 10% 6 cad ds 100 5,000 500,000 10 50,000 100 
Le SI ence 144 5,000 720,000 10 72,000 132 


3. Slenderness ratio formula for short columns iste = 11, where L = length of timber in inches, d = least dimension in 


inehes; this ratio should not exceed 11. 
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MECHANICAL 
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OPERATION 
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POWER SHEARS 
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CHART 24—SERIES E 


Metal squaring shears are operated by any 1 of 3 means: hand, foot, or 
power. 

It should always be borne in mind that once the upper blade or knife 
has been set in motion, it cannot be stopped until the cutting stroke 
has been completed. 


Generally, a stock of material is placed on the cutting table and is fed 
into the shears by hand. 


Power shears may be driven by individual motors or from a lineshafi, 
comprising belts and pulleys. 


The exposed blade or knife on the feed side and at the rear of the 
machine. 


Possible accidental tripping of power shear. 
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POWER” 
TRANSMISSION 
GUARDS 


POINT-OF- 
OPERATION 
GUARDS 


FOOT 
TREADLE 
GUARD 


CONTROL OF 


OPERATIONAL 
HAZARDS 


All belts. pulleys, gears, and motor couplings should be enclosed in 
standard guards of angle iron with a filler of wire mesh, or expanded, 
periorated sheet metal {should conform to the requirements of ASA 
standards). 

Belt-driven shears should be equipped with positive acting and locking 
belt shifters. 


Start 2nd stop buttons on motor-driven shears should be located within 


easy reach of the operator, preferably where they cannot be accident:.’ly 
struck. 


The movable knife on both foot- and power-operated shears should be 


protected by a fixed barrier guard the entire length of the table, extend- 
ing downward to within three-eighths inch of the table, so as to admit 
the work but not the fingeas. Any slots, perforations, or other openings 
in the guard should not exceed one-fourth inch between the knife or 
blade and the guaré at all points. On foot- and power-operated shears, 
this guard should be located in front of the holddown, which can be 
guarded separately, or as a part of the knife guard. 

The back of the knife should be so guarded that a person cannot get his 
fingers under the knife. Before putting the shears in operation, the 
operator should always be sure that everyone js in the clear. 


The foot treadle should be equipped with a guard, running the full 


length of the treadle, so arranged that the treadle cannot be accidentally 
tripped. 


Boxes, bins, or other containers should be provided and used to keep 


scrap off the floor. 


Placed on every shear should be a warning sign reading, “Do not cut 
hardened steel,” also a plate showing the cutting capacity. Only ex- 
perienced operators should be allowed to operate shears. COperators 
should not wear torn or loose fitting clothes. | They should wear safety 
shoes. 
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ADIUSTABLE 
SHIELDS 


CHART 25—SERIES E 


For the purpose of this discussion, we will consider only the “stand 


TYPES OF 
GRINDING grinder,” although there are many types These include bench, floor, 
MACHINES swing frame, portable, precision, surface, cutoff grinder, etc. The 
AND types of wheels include plain (or straight) wheel, straight cup wheel, 
ABRASIVE tapered wheel, cylindrical wheel, taper cup wheel, cutting-off wheel, 
WHEELS dish wheel, ete. 
MECHANICAL 
AND 
OPERATIONAL 
HAZARDS 
POWER Stand grinders may be driven by individual motors or from a lineshaft, 
TRANSMISSION comprising belts and pulleys. 
POINT OF Work getting caught between tool rest (or guard) and wheel. 
OPERATION Hand coming inte contact with the wheel. 


Clothing caught by wheel or by spindle ends. 
Tool rest (improper shape or size, wrong position, loose, worn). 
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‘2. WHEEL Flying fragments due to disintegration or “explosion” of abrasive 
== & irtagm g 

Se EXPLCSION wheel. This may result frem: 

: 3 Improper mounting of the wheel. 


Cracks or flaws in the wheel. 

Incorrect wheel for the work. 

Wheel being run too fast. 

Flanges (lack of flanges, unequal size, etc. ). 
Improper use of wheel (excessive shock, etc. ). 


Vibration caused by the wheel’s being out of balance, worn bearings, etc. 
Vibration caused by the use of abrasive wheel on buffing wheel stand, 
ete. 


Side pressure on wheels not designed for that work. 
Work being caught between tool rest or guard and the wheel. 


FLYING Particles from material being ground as v. "I as wheel particles. 
PARTICLES as esl 

CONTROL OF 

HAZARDS 

POWER Power transmission hazards of shafting, belts, pulley, etc., should be 
TRANSMISSION guarded in zcordance with ASA standards. 
GUARDS 
POINT-OF- Abrasive wheels should be guarded in accordance with ASA standards; 
OPERATION for example: 
GUARDS The angular exposure of the grinding wheel periphery and sides for 


safety guards used on these machines should not exceed 90 degrees or 
one-fourth of the periphery. This exposure shall begin at a point not 
more than 65 degrees above the horizontal plane of the wheel spindle. 
Wherever the nature of the work requires contact with the wheel below 
the horizontal plan: ai the spindle, the exposure shall not exceed 125 
degrees. 

Tool rests should be kept adjusted close to the wheel, and secured 
rigidly in place, so they do not move while in use. Flanges should be 
of equal size. 
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CYLINDRICAL 
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SURFACE 
GRINDERS 


OTHER TYPES OF GRINDERS 


CYLINDRICAL SURFACE 
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CHART 26—SERIES E 


The maximum angular exposure of the grinding wheel periphery and 


cides for safety guards used on cylindrical grinding machines shall not 
exceed 180 degrees. The exposure shall begin at a point not more than 
65 degrees above the horizontal plane of the wheel spindle. 


Why do we insist on 65 degrees with herizontal even 
though allowing a wider opening for exceptional 
eases? (Sparks, metal in eyes, if higher.) This 
type of grinding requires even greater opening (180 
degrees) but still has the angle start at 65 degrees 
with the horizontal. 


Qe core nD Ce pe ce ey Coe Coe Oe Ce 
Ere | 


The maximum angular exposure of the grinding wheel periphery and 
sides for safety guards used on cutting off machines and on surface 
grinding machines which employ the wheel periphery shall not exceed 
150 degrees. This exposure shall begin at a point not less than 15 
degrees below the horizontal plane of the wheel spindle. 
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SWING AND || The maximum angular exposure of the grinding wheel periphery and 

PORTABLE \| sides for safety guards used on these machines must be not more than 

GRINDERS 180 degrees. Exposed underside usually protected some by work it 

; does (inside grinding). 

TOP There are cases of grinding where only the top of the wheel is used. 

GRINDING Where the work is applied to the wheel above the horizontal center line, 
the exposure of the grinding wheel periphery must be as small as 
possible, and shall not exceed 60 degrees. 

STORAGE Suitable racks, bins or drawers shall be provided to store the various 
iypes of wheels used. Stored wheels shall not be subject to extremes 
of temperature and humidity. Wheels can be damaged by high humid- 
ity and/or freezing temperatures, 
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CHART 27—SERIES E 


Immediately after unpacking, all wheels should be carefully inspected 
to make sure that they have noi been damaged by handling, shipping, 
or other causes. As an added precaution, wheels should be tapped 
gently with a light nonmetallic implement, such as the handle of a 
screwdriver for light wheels or a wooded mallet for heavier wheels. 
If they sound cracked (dead), they should not be used. Tap wheels 
about 45 degrees each side of the vertical center line and about ] or 2 
inches from the periphery, as indicated by the spots in chart 27. Then 
rotate the wheels 45 degrees and repeat the test. A sound and undam- 
aged wheel will give a cle. metallic tone. Jf cracked, there will be a 
“dead” sound and. *a clear ring. This is known as the “ring”’ test. 
Wheels mus: be dry and free from sawdust when giving the ring tes.; 
otherwise, the sound will be deadened. Jt should also be noted that 


organic bonded wheels do not einit the same clear metallic ring as do 
vitrified and silicate wheels, 
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MAINTAINING 
EQUIPMENT 


ALT™ RED 
MACHINERY 


When vperating grinding wheels on equipment specially designed for 
high speed, it shall be the responsibility of the user to maintain this 
equipment in safe operating, condition at ali times. Rules for the safe 
operation of this equipment submitted by the builder shall be observed. 


If an existing machine is altered by the user to operate at specie" speeds, 


the user shall assume all of the responsibility of a machine builder. 


OPERATING 


INFORM ALL 
PERSONNEL 


POWER 


EXHAUST 
PROVISIONS 


DIAMETER 
OF SPINDLE 


The user shall fully inform all operating personnel that only wheels 
identified for operation at special speeds shall be used and that at no 
time shall the maximum speed marked on the wheel be exceeded. 
Protection to operating personnel, as well as adjacent areas, shall be 
maintained at all times. 


Grinding machines should be supplied with sufficient power to maintain 


the rated spindle speed under all conditions of normal operation. 


Stationary machines used for dry grinding should have provision made 


for connection to an exhaust system. 

For detailed recommendations, reference is made to American Standard 
for Ventilation Control of Grinding, Polishing, and Buffing Operations 
(Z43). 


Table 1 of ASA B7.1 shows the minimum diameters of spindles for 


wheels of various sizes. It applies to machines where wheels are not 
mounted between bearings. The use of heavier spindles than those 
listed in this table is often desirable. 
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GRINDING WHEEL MOUNTING : 


TAR Ne SOFT 
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= ; One type of adaptor for a Type 27 wheel. 
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CHART 28—SERIFS E 


es ores 


FLANGES Grinding machines shall be equipped with flanges in :ccordance with 
the requirements shown below. 
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All abrasive wheeis shall be mounted between flanges which should not 
be less than one-third the diameter of the wheel. Exceptions +o this 
rule are listed below: 


(1) Mounted wheels. 


Akiva, os 


2) Portable wheels with threaded inserts or projecting studs. 
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( 
(3) Abrasive disks (inserted nuts, inserted washer, and stud type). 
(4) Plate mounted wheels. 
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(5) Cylinder, cup, or segmental wheels that are mou:ted in 
chucks. 


(6) Types 27 aad 28 wheels which are mounted by means of a 
special adapter. 
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CHART 29—SERIES E 


There are four types of flanges: straight relieved flanges; straight un- 
relieved flanges; safety flanges and adapter flanges. 


Straight relieved flanges and tapered flanges shall be recessed at least 
1/16 inch on the side next to the wheel for a distance as specified in 
the dimensions for these fianges. Straight flanges of the adapter or 
sleeve type should be undercut so that there will be no bearing on the 
sides of the wheel within 4 inch of the arbor hole. 


On fixed base, offhand grinding machines, work rests shall be used to 


support the work. They shall be of rigid construction and designed to 
be adjustable to compensate for wheel wear. 


Grinding machines should be provided with a means of limiting the 
diameter of wheel which can be mounted. The safety guard is generally 
satisfactory for this purpose on single speed machines. 


On variable speee machines, the speed shifting device should be inter- 
locked with an adjustable guard or other diameter limiting device to 
prevent the mounting of a wheel which might run at higher than the 
recommended surface speed. 
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WHEEL | Yt shall be the wheel manufacturer’s responsibility to test wheels 
MANUFAC. required for special speeds and so identify them. 
TURER’S 
RESPONSI- 
BILITY 
MANUFACTUR- ft shali be the wheel manufactnrer’s responsibility to speed test wheels 
ER’S TEST to determine their suitability for safe application. 
Wheel Manufacturers Testing Speeds 
. Operating speed Minimum 

Class of wheel (Surface feet per minute) test factor! 
Cutting-off wheels.........0. 0.00.0 0000 cae ae All speeds 1.20 
ee ns. ey aianrea was |Fas ——| | 
All bonds and wheel types. . ee ee ee Un to 5,000 1.25 
(Except cutting-off wheels) j 
All bonds and wheel types..................... | Faster than 5,000 1.50 


(Except cutting-off wheels) 
'Actual operating speed shall be multiplied by this test factor to establish minimum speed at which wheeis shall be tested 
by the wheel manufacturer. 


IDENTIFICA- | It shall be the wheel manufacturer’s responsibility to identify wheels 
TION Gan KE | ere which may be run at special speeds. 


The user shall be responsible for the proper handling, storage, and 
inspection of grinding wheels after receipt. 


USER RE- 
SPONSIBILITY 


. : . if 
| The sections on Handling, Storage, and Inspection | 
| should be carefully reviewed by the class to assure 
a good understanding of all requirements. j 


HANDLING All grinding wheels are breakable; therefore, care should be exercised 
in handling and storage to prevent damage. The fcllowing rules, which 
are based on experience, shall always be observed: 

(1) Handle wheels carefully to prevent dropping or bumping. 

(2) Do not roll wheels (hoop fashion). 

(3) Use truck or suitable conveyors which will provide proper 
support for transportation of all wheels which cannot be 
carricd by hand. 


SPECIAL The maximum safe operating speed markea on a wheel is not necessarily 
SPEEDS the most efficient grinding speed. Better results may be obtained at 
lower speeds. 
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Grinding Wheel Diameters 


Maximum 
Material used in thickness 3105 7 to 12 13 to 16 17 to 20 21 to 24 25 to 30 31 to 48 
construction of guard ai oting inches inches inches inches inches inches inches 
wheel A B A B A B A B A B A B A B 
(Inches) (Inches) (Inches) (inches) (In ches) (Inches) (Inches) (Inches) 
a Cast irea 2 YY “4 26 % Oo 6 % % % 2% 1 34 lyo1 
2nese ut at6 vis | 4 Me | 28 i 4 4%) 1 7s | 1% % |) 1% 1, 
gs 2 6 % *% | A %|%® hi 3 | 1% 4 | 4% KB] 1 Bs 
StS) a ee a a ‘ 
Es Zeer k | Malleable 2 4% WMI% Hl uw &|K% WIM Bw] wR KI 1 
a iron 4 4 % | 4% ~% | 2 4|*eM bh|K #&#| Kw % | IK KB 
6 % % | % % | 36 34 | 4% 3s yy % ] ee ly k 
: Steel 2 % MIM wl% w&%|wB wl we wl Mm Be) Kw 
wiSgy | castings 4 4 4) aA Ww! we 4 | 22 Mm | bs | Ge | Le : 
| S23 2 6 36 Y% 3% MY % 3% 5 ly 34 28 K% 4 ily By 
3 oO E ee ————— |" Se ih a LAE Se Ree ee ees Sn eae ee —— : 
3 r: ae 7 Structural 2 4 “16 aio Xs 36 36 14 ; ; 76 if %% ; i x3 ve 
5 steel 4 Vy Yio | Hie \% #6 so | 4 UM | fC] KH OMT OOM 
6 % lw wWi|M 3 | & Mw] &% th | he fe | bk 
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wheel mannfacturer’s approval of ihe higher speed. 


= REQUIRE- | Wheels used on special applications at higher speeds shall be subject 

= MENTS FOR ! to the following four conditions: (A), (B), (C), and (D). 

r 3 SPECIAL 

7 CONDITION The machine builder shall make certain at time of manufacture that 

3 (A) the machine is of suitable design and adequately guarded for the opera- 

= tion in question. The machine user shall maintain the machine in 

3 satisfactory condition. 

= CONDITION | The wheel inanufacturer shall make certain that the wheels are of 

je (B) | adequate strength, have been tested at snitable overspeed, and bear the 
! | 


lin those cases where the shape, size, construction, | 
lor use conditions of the wheel make a speed test | 
| impractical or unnecessary, the wheel manufacturer | 
| should establish the maximum operating speed by 
| other eqnally effective tests or past experience. Ex- | 
; amples of wheels which need not be speed tested | 
| are: Wheels less than 6 inches in diameter; diamond ! 
| wheels; metal and organic bonds; ball grinding | 
| wheels; segment, and segment disks; regulating | 
| wheels (for centerless type grinders); mounted | 


| wheels. ! 

a a ee esc ee 
CONDITION The machine user shall make certain that the machine is used with an 
(C) approved safety guard. 
CONDITION | It shall be the machine builder’s responsibility to consult with a wheel 


(D) manufacturer to determine that a wheel for the special speed applica- 
tion can be manufactured and tested in accordance with the require- 


ments established in the table on page 59. 


MACHINE Jt shall be the responsibility of the machine builder to approve ma- 
BUILDER’S chines manufactured by him for operation at higher speeds. The 
RESPONSI- following areas are of importance in this regard. 

BILITY | 

GENERAL If an existing machine is to be adapted for use at a special speed, the 
MACHINE | general machine conditions shall be observed and all component parts 
CONDITIONS | of the grinding machine shall be checked and, if necessary, modified or 


adjusted prior to operating at the special speed. 
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MACHINE 
DESIGN 


| Specific requirements are detailed as follows so 


| 
| 
{ that each requirement will be discussed and under- 
stood by the class. 
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It shall be the machine manufacturer’s responsibility to design, and the 
user’s responsibility to maintain, his machines for safe operating con- 
dition. 
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| Distribute occupational safety aid “Safeguarding | 
| Machinery” to the class. 
f 
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OCCUPATIONAL SAFETY AID 


SAFEGUARDING MACHINERY 


AREAS REQUIRING 
MACHINE GUARBING 


Machine euarding is divided into three logical classifications: 


1. Power trensmissicn 


Tne moving parts (shafting; pulleys; belt, rope, and chain drives; 
sears, sprockets: friction drives; keys, set screws, and other pro- 
jections; collars and couplings) that transmit power from the source 
to the working parts of the machine, 


2 WNoving parts 

The accessories to transmission (control or feeding devices; prime 
movers, cranks, connecting rods, tailrods, gcvernors; moving heads 

or tables) other than direct power transmission or point of operation. 


3 Point of operation 


That part of the machine which does the work on the material or ob- 
ject being processed. 


REASONS FOR 
ACHINE GUARDING 


1; 


2. 


There is no way to keep an ope itor’s mind on his work all the time. 


A dangerous mechanical condition will eventually catch this person 
off guard during one of these moments. 


The more effectively you control the hazard, the less the chance of 
injury. 2 


There is no place in proximity to machinery in motion to which men i. 
do not go at some time. 


Reasonably safe machinery is a must to any successful plant safety 
program. 


U. 8S. DEPARTHENT OF LABOR 
Bureau of Labor Standards 
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THPORTANCE OF 


= GUARDING A 
= | ; 
= The statement that men not machinery cause ost accidents and | 
cae 1 injuries is highly misleading if not false. | 
= 

= The importence of machinery as a source of injuries is shown 
= by getting the facts. The facts show machinery to be a major 4 
= ; 


! 
i 


alia 


if 


1. 
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source of injuries in manufacturing industr: es. 


ery 


In practically every case of injury both mechanical hazard 
and fanlty behavior are present. 


Tae large number of injuries and the high proportion of 
deaths and permanent disabilities arising from nechanical 
equipment is adequate evidence of the importance of machin- 
ery safeguarding. 


Human practices and habits are difficult to control; me- 
chanical safeguards are permanent. 


, FUNCTIONS OF 
| THE IDEAL GUARD 


A nechanical safeguard should meet all these requirements: 


er as 


1. Fall protection to the operator or passer-by. 
2. Waximum protection for the repairman and oiler. 


3. Be interlocked where possible so that the machine 
is inoperable unless the guard is in place. 


4 Provide for safe oiling, repair, and adjustments. 


5. Be strong and secure enough to resist wear and 
tear. 


6. Be secnre enough to retain broken wachine parts Bi 
in case of failure. 


7. Hust not introduce any hazards of its om. 


8. ust not interfere with efficient production. 


Properly designed guards give steadier, more reliable 


production and usually bring higher production as 
well. 
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CONSTRUCTION 
DETAILS: 


Fundamentals to keep in maad when designing a mechanical 
safeguard: 


1. Size of opening in a guard must be limited in accordance 
with the distance of guard from hazard point ins‘de. 


2. While specific size of opening in guards should be 
obtained from the standards table, the following "rule 
of thumb” may be used: 


(a) Where a finger may reach through a guard to a 
moving part, openings must be limited to 3/8"*. 


(>) Where moving parts are beyond the reach of 
fingers, care must be taken to keep hands out, 
limiting openings to 2°. 


3. Guards about points of operation should have satisfactory 
visibility of the point of operation so the operator will 
use then. 


4. Openings left for oiling, repairing, or adjusting should 
have hinged gates or covers to prevent their being laid 
aside or left off. These gates should, where practical, 
be constructed to interlock the machine so machine will 
not operate with gate open. 


ADVANTAGES OF 
HOMEMADE GUARDS 


1. Often only practicable course with old, obsolete machinery. 


2. Satisfactory and cheapest for transmission machinery if 
plant has own machine shop. 


eo 
e 


Are sometimes cheaper also for point of operation if the 
plant has the machinery and skill to make then. 


4. Can be designed to fit a nonstandard situation. 


5. Can be installed on individual dies and feeding 
mechanisms. 


6. Safeguarding work by plant personnel can help to promote 
safety mindedness. 
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DISADVANTAGES OF 
iIOMEMADE GUARDS 


1. Can’ t be fitted into the design of the machine, 
= | 2. Often weak and not durable: not properly constructed, 
4 
gE 3 3. Made by inexperienced personnel: value dependent on 
=: designer, 
= 4. Difficult to make so as to interlock with controls. 
= ADVANTAGES OF 
= MANUFACTURED 
os GUARDS 

1. Usually less expensive than homemade guards of 


Similar effectiveness, 

Guard is designed for standard machine models, 
No danger of weakening the machine structure, 
Strong, durable, and less likely to be removed. 


Can often be made to interlock with controlling 
mechanism, 


OTHER OPERATING 
RAZARDS 


Important as machine guarding is, there are still numerous 
other elements to be considered in connection with machine 
operation, Among these are: 


1. Unsafe arrangement of work area. 

2. Faulty illumination. 

3. Faulty ventilation. 

4, Excessive heat or temperature change. 
5. Monotony, noise and vibration. 


6. Unsafe work clothing. 3 
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The sequence and basic content of a course on safety techniques in 
demolition are given in this instructor's outline. Additional 
information, materials, and illustrations should be included for 
a complete presentation suitable to the conditions, locality, 
industry, or occupational group. Black and white picture charts 
illustrate 47 safe and unsafe Cemolition practices. Each is 
discussed briefly. Some chart titles are (1) Unsafe Wrecking 
Methods, (2) Brick Cleaning, (3) Window Removal, (4) Warning 


Signs, (5) a, (6) No Sidewalk Protection, (7) Unsafe Ladder 
Use, (8) EanG hute, (9) stoning Wall Section, (10) Demolition by 
Clamshell, (11) Steel Framing, (12) Burning Operation, and (13) 
Safe Working Methods. The outline was developed in the Office of 
Occupational phat This document is available as GPO L16.3--277 
for 45 cents from Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402. (PS) 
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The outline is intended only as a 
guide to standard presentation of the 
subject in sequence and basic content. 
Additional information, material, and 
illustrations should be included for a 
complete presentztion suitable to the 
conditions, locality, industry, or oceu- 
pational group. 


This instructor outline was developed in the Office 
of Oceupational Safety by Francis L. Otto. 


For sale by the Superintendent of Decuments, US. Government Printing Office 
Washington, D.C, 20402 - Prive 45 cents 
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SAFETY TRAINING TECHNIQUES 


. 


It is of utmost importance that the instructor become acquainted 
with some of the basic training techniques in order to better prepare 
hiv self to conduct the course successfully. 


Planning 


1. The instructor should have such visual aids as are pertinent to 
the subject matter of the course. These should be set up in proper 
sequence. An indication or note on the instructor’s outline could be very 
helpful as a guide that a particular visual aid should be used. 

2. The course outline as well as the handout material and the visual 
aics snould be checked at regular intervals. This should be done by the 
instructor in order to revise, improve, and modernize the course presen- 
tation. The material should also be checked to make sure that it conforms 
with policies of labor and management in the country where it will be 
presented. 

3. The instructor’s outline should be adapted by him to his particu- 
lar method of presentation, keeping in mind that this is a discussion 
conference type of session. 

4, The instructor would do well to get an advance list of the students 
that will participate and their positions and backgrounds. A study of 
such information could be very helpful to the instructor when he faces 
his class. 


Preparation of Classroom 


Many conferences and courses have failed simp}y because no prepa- 
ration was made for the classroom facilities. 

1. The classroom should be located in an area whe> there is the 
least amount of noise or distraction. 

2. Good ventilation, lighting, and sufficient room are important 
aspects to consider. 

3. The seating arrangement and seats should be comfortable as well 
as informal. A round-table seating arrangement is the most effective for 
discussion-conference sessions. 

4, The room should be equipped with a good blackboard, sufficient 
chalk. an’ clean eraser. A stand should be available for mounting the 
charts and visual aids to be used durirg the conference. A 35-mm. slide 
projector should be available. 
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Teaching 


1. An official of the organization should open the first session with a 
statement regarding the general objectives of the course. He then should 
introdice the instructor to give him the proper posture in relation to the 
group he will teach. 

2. At the first session, the instructor should open with an explanation 
of the course objectives and its method of presentation. At this time, he 
should draw npon his experiences to relate an illustrative incident that 
will bring him in closer relationship with the group and, at the same time, 
enable him to introduce the theme of the first session. 

3. The course should be presented by employing the discussion- 
conference method. 

4. The instructor should have the class follow a predetermined 
schedule and maintain order at al] times. Only one participant should 
be permitted to give his viewpoint ata time. The instructor should keep 
the class discnssion within the subject matter as contained in the 
instructor’s outline. 


9. If possible, an official should be asked to speak at the termination 
of the course. 


Tips for Instructors 


Learning is actually the acquisition of new ideas, abilities, and skills 
acquired througli the senses of hearing, seeing, and feeling by touch. 

1. New ideas are conveyed through the presentation of knowledge, 
and thought is stimulated through the student’s sense of hearing. 

Abilities and skills are presented through the media of telling, dem- 
onstrating, and having students demonstrate under the.supervision of the 
instructer. Students acquire abilities and skills via the senses of hearing, 
seeing, and feeling by touch. 

2. An important aspect of teaching is to remember that the student 
absorbs more wlien he participates in a discussion. The instructor there- 
fore strives to get 100-percent class participation. 


3. The instructor should become aware of outstanding characteristics 


of his students. This could be very nelpful when leading discussions. 
For example: 


A. Some may be more mature. 

B. Some may have a knowledge of safety. 

C. Some may have actual experience to draw on in the discussion. 

D. Some may have a faster learning speed than others. 

E. Some may be “stallers’ who can slow down the discussion. 

F. Others may be aggressive and want to monopolize the dis- 
cussion. 

“, There may be a “know-it-all” in the group who must be prop- 


erly controlled. 
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H. Some may he constant latecomers who ask questions about 

previous discussions and delay the class. 
4, The teaching process consists of: 

A. ‘Telling—this means giving hackground information to intro- 
duce a subject. 

B. Showing—a demonstration of some equipment pertaining to 
the subject to he discussed is very impressive. 

C. Illustrating—using charts, hlackboard, slide, or films are very 
helpful to highlight specific points in the discussion. 

D. Discussion conference—the participation of the students in 
formulating their thinking ahout the subject under discussion 
is fundamental to getting the most out of the session. 

E. Conclusions—the instructor’s summation of the session 
should knit together the points discussed during the session, 
and should include other important details that may have 
been overlooked hy the group. 

F. Questions—during the session, the instructor should use 
questions to stimulate discussion, and also to help bring the 
discussion hack to the subject matter if it has strayed. 


Guest Instructors 


It is necessary that the instructor he granted full responsibility for 
conduct of the class; at times, however, he may wish to call in an expert 
in a particular field as a guest instructor (or lecturer). In such event, it 
is essential that the instructor maintain control of the course. 

The instructor must tie in the work of the guest instructor with the 
halaace of the course; he must outline the phase of the subject to be 
covered by the guest and satisfy himself that the guest limits himself to 
the field as outlined ; he should summarize the guest’s contribution, point- 
ing out its relative importance in the field of accident prevention. While 
the use of a few guest instructors (properly utilized) can add to the 
effectiveness of the course, a series of “lecturers” whose topics are not 
correlated will inevitahly result in confusion. 

It is recommended that “guest experts” be used only for supplemen- 


tary training, and not to replace even part of this course which should be 
taught hy one instructor. 
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Instructor Outline 


DEMOLITION 


Fifty years ago, buildings were razed by salvage and scrap dealers to 
build up their stocks of used building materials. It was a high injury- 
rate occupation. Today, it is a highly specialized and competitive field, 
and a large and active industry in its own right. 

In spite of the changes in methods and equipment, and the advances 
which have been made, demolition still continues to be a high aceident- 
and-injury producing industry. 


INTRODUCTION 


—oe emai 


Injury rates for demolition and operations continue to be unduly high, 
both per se and by comparison with other types of work. 


INJURY RATES 


+ INSTRUCTOR NOTE: Fill in current figures in 
the following paragraph. Also explain what in- 
jury rates are. 
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The most recent statistics show demolition to have a frequency rate of 
, which is the highest of the “special trades,” and a severity rate 


of ‘ 


Reasons for Some centractors that do this work are not fully qualified. 


High Injury 
Rates 


Each individual job is unusual in some ways. 
Demolition is a highly specialized field. 
Detailed planning and care are necessary, but are not always provided. 
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CONTRACT 
ASPECTS 


The demolition contractor should establish, by legal agreement with 
the property owner and any others involved, what care, obligations, 
responsibilities, and other requirements he is to be liable for. 

A reasonable completion date should be included, since time-pressure 
often motivates chance-taking to meet deadlines. 

When a reasonable completion date cannot be specifically set for any 
reason (due to property acquisition problems, etc.), a fixed period 
after the START of demolition should be agreed upon. 


Advanced job analysis and planning are necessary because unsafe acts 
and methods and other conditions resulting from the lack of advanced 
planning greatly increase the probability of accidents. 


ADVANCED JOB 
ANALYSIS AND 
PLANNING 


Thoroughly planning the job, including safety, is a regular procedure 
of the leading organizations in this industry. 
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| INSTRUCTOR NOTE: Principles expressed in 
' the instructor’s outline on “Planning for Safety 
: on the Jobsite” can be applied here. These 
principles should be explained to the degree that 
appears desirable for each group instructed. 


On the one hand, not all jobs can be performed in the same way and 
standard methods which apply to all situations have not been 
developed. 


SAFETY 
STANDARDS 


It is true that different jobs sometimes require different practices, 
which in turn produce varyirg rates of progress and types of hazards 
and problems. 
However, standards which can be APPLIED to all jobs and which will 
produce greater efficiency and a safer operation have been developed. 
POC Pew ee Pewee eRe eS eee Sees ee KH ener awwne 
: INSTRUCTOR NOTE: As of 1966, ASA demoli- | 
! tion standards are “in preparation.” Recommend ! 
their use when published. 
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Chart 1. Unsafe Wrecking Methods. 
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Chart Discussion: UNSAFE WRECKING 
METHODS. At this point, comment briefly on 
the major areas which your subject will cover, as 
depicted by the slide: wall removal, floor holes, 
chutes, catch platforms, and other aspects of 
razing a structure. 
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SALVAGE 
AS AN 
EXAMPLE 


Salvage can either increase or decrease hazards: decrease them due io 
the extra care used (the housekeeping necessary, for instance), and 


increase them due to the extra operations necessary (brick cleaning is 
an example). 
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Chart 2. Brick cleaning. 


Chart Discussion: BRICK CLEANING. Point out 
the cost, the hazards, the supervision, and other 
problems represented by the operation depicted in 
this chart. Of course, the “other side” of the story 
can also be discussed as". 
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ELIMINATING 
OPERATIONS 


Possible salvage profits must be compared with those of savings in time, 
efficiency, money, and reduced hazards which can be gained by elimi- 
nating some salvage operations, and making decisions as to the best 
course to follow. 


When demolition is to provide a location for a new structure, order of 
operations, orderliness on the site, and timing are very important. 


WORK 
TIMING IS 
IMPORTANT 


It is necessary to avoid delays to gain cost sav __., and to prevent an 
abnormal time-span between completion of tie razing and the start of 
the next operation on the site. 
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CODES, RULES, Applicability of Federal, State, or local codes, ordinances, or other 


ORDINANCES, regulations must. be determined in advance, and plans made for 
AND OTHER compliance. 
REGULATIONS 


ANTICIPATE An advance survey of the building should be made to determine the 
COLLAPSE type and condition of the framing and walls (and other factors) to 
POSSIBILITIES anticipate the possibility of collapse of any portion of the structure, or 


of adjacent structures. 


Any necessary shoring, bracing, underpinning, or other protection 
should be planned in advance. 
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Chart 3. Bracing an adjacent building. 
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Chart Discussion: BRACING AN ADJACENT 
BUILDING. This chart shows bracing which was 
NOT erected in advance. This building started 
to settle into the excavation, causing it to crack 
and shift. Result was complete evacuation, con- 
demnation, and its occupancy and use prohibited 
~—a huge financial loss for the party responsible. 
Considerable loss of 1:£+ e234 have resulted had 
the building COLI.APSED before the occupants 
were removed. 
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FLOOR LOAD | “hea any unusual loads are to be imposed upon the floors of the 
PROBLEMS 


structure to be demolished (storage, mobile equipment, etc.), steps 
should be taken to insure against, or compensate for, these overloads. 
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SPECIAL Although construction experience and knowledge are important in 


KNOWLEDGE performing demolition, these operations also require a special know- 
NECESSARY how that many construction contractors do not possess. 

REMEMBER THE | The site must be cleared as quickly as possibte—at the least cost—but 
OBJECTIVE COMMENSURATE WITH the safety of the workers and the public. 
PLAN FOR | Operations, therefore, should always be preceded by thorough analysis 
THE NEED i, of the job to plan the best applicable methods for accomplishing the 


| work safely and quickly. 
! 2 


PREPARATORY || 
OPERATIONS 


APPRAISE ANY 
PRIOR DAMAGE 


REMOVE: 
HEALTH 
HAZARDS 


Advanced planning and appraisal should bring out what these methods 
should be in each individual case. 


| If the building has been damaged by fire, flood, explosion, or other 


cause, shoring or bracing should be installed, wherever necessary. 


If the building was used previously for storage or operations involving 
hazardous chemicals, explosives, certain flammable materials, or other 
dangerous substances, or if such items were used in any tanks, pipes, 
{| or other equipment on the property, all necessary steps should be 
taken to remove any remaining hazards. If the removal is not possible, 
or if the effect of attempted removal is questionable, pe*sonal pro- 
tective measures should be applied. 


Windows, glazed doors, and other glass and shatterable articles nould 
be removed before actual demolition begins. 
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Chart 4. Window removal. 


Chart Discussion: WINDOW REMOVAL. The 
point here is very simple: the windows were 
removed be“sre regular razing began. A point 
to be made here, however, is in pointing out 
that the sidewalk shed should have been con- 
structed before any other exterior work. (Also 
comment on incompleteness of shed.) 
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workers or for the movement of materials should be covered, bar- 
ricaded, or otherwise guarded. 
Exterior wall openings on all floors except grade should be protected 


by ba. ~icades at least 44 inches high or they should be closed off 
completely. 


Floor openings, shafts, or other apertures which are not 10 be used by 
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Utilities, such as gas, water, steam, and’ similar service lines, should be 
cut off and capped outside the building line. 


Electric power should be cisconnected outside the building line. 


Approval and cooperation of the utility company involved are usually 
needed, and sometimes its services. 


UTILITIES 


Sewer openings should be plugged to prevent storm water, debris, or 
other materials from entering the collection system. 

if any power, water, or other utilities are to be needed during demoli- 
tion, these lines should be properly located and protected according to 
the recommendations of the util’ v company, and in compliance with 
any applicable codes. 


All floor members should be checked to determine whether they are 


CHECK 


STRUCTURAL safe before workmen are sent in. Inspections should be continued 
MEMBER during operations to detect weaknesses which may develop as a result 
STRENGTH of the work. 5i + ng or bracing should be installed as needed. 


Except for cutting holes in the floor for chutes or material drops, for 
the preparation of storage space, or similar necessary preparatory 
work, the demolition of floors and exterior walls should begin at the top 
of the structure and proceed downward. 

Each story shouid be wrecked and removed before work is started on 
the story below. 


STARTING 
THE WORK 


Suspended ceilings, floors, and similar structural segments should be 
removed from their supporting slabs before basic demolition operations 
begin. 


Protection of the public and that of kis employees is probably more 
complex for the demolition contractor than for construction industry 
operators. 


PUBLIC AND 
GROUND.LEVEL 
PROTECTION 


PROHIBITIVE 
LOSSES ARE 
POSSIBLE 


Public liability, unlike worker-injury compensation which is limited, 
can result in awards which could be of near-disaster proportions for 
the contractor. 


It therefore behooves the demolition contractor to be very wary 
regarding the public’s safety. 


TRESPASSING 
AND 
VANDALISM 


Trespassing and vandalism present definite pul-lic hazard problems. 
Work should start as promptly as possible after the demolition con- 
tractor assuines responsibility because— 
Vacant buildings present a legal liability for protecting the public, 
including trespascers and vandals. 
Catastrophe liability could also arise, as in the event ~* fre or 
explosion. 
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If a building must be left vacant, it saouid be boarded ap, barricaded, 
or otherwise protected to prevent eniry by, ar hari to, the public. 
This may eve: be required by erdimunce or other code. 
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PUBLIC 
THOROUGHFARES 


Arrangments should be made, if possibile, te cluse off streets, sidewalks, 
or cther public use facilities which may expose the public to a hazard. 
This is desirable to the contractor fer the added protection it gives hin. 
In some cases, street surfaces and sidewalks should be removed, altered, 
or relocated. 

In any event, any appreciable use of auch facilities usually presents 2 
need for corrective action before deraclition begins, during the work, 
and sometimes after it is completed. 
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cilities should be kept clean, clear, unobstructed, and 
all times. 
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MAINTAIN GOOD 
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WARNING 
DEVICES 
ARE NEXZDED 


Chart 6. Warning signs. 


Chart Discussion: WARNING SIGNS. These are 
not “shining examples” of the best warning signs, 
but they do depict the idea. It should also be 
stressed that the function of such signs is usually 
to supplement, not to substitute for, other pro- 
tective devices. 


3 
§ 
8 
5 
& 
a 
5 
5 
8 
a 
a 
a 
& 
@ 
8 
t 
t 
| 
c 
i 
2 
: 
i 
a 
iy 
| 
8 
t 
i] 
i 
4 
] 
5 
t 
2 
4 
: 
3 
uy 
g 
3 
a 


Clear, understandable, durable, and easily seen “Danger” signs, de- 
signed effectively of ample size and when necessary properly illumi- 
nated, should be conspicuously located all around the area affected. 
Dependable, bright red lights or flares should be strategically located 
and secured on all barricades, and elsewhere as needed, during the 
hours of darkness. 

Lamps, torches, and similar flame-type lights should he located with 
care and secured firmly to prevent their becoming a fire or public 
hazard. 
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Chart 7. Debris on sidewalk and in street. 


Chart Discussion: DEBRIS ON SIDEWALK | 
AND IN STREET. Here is an example of flagrant ! 
disregard of public-protection principles. The 
sidewalk is completely covered, and the debris 
is well out inte the streets. The old piece of 
two-by-four running out to the old nightstand is 
the only evidence of any protection for the 


public here. 


All outside openings of the structure and the surrounding work area 
should be effectively closed or barricaded, except when in actual use by 
personnel or by equipment. 

Doors or gates on such openings should not be permitted to open out 
into the line of travel of either pedestrians or vehicles. 
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In many cases, a watchman should be provided when work is not in 
progress to maintain protective devices and to protect the public. 


The location of the job, or the extent or type of work, ete., may make 
it advisable to have a watchman on duty at all times. 


TRAFFIC 
HAZARDS 


Arrangements should be made for movement of vehicles and the 
security of the loads as protection of both the public and the workers 
involved. 


All truckloads, whether of dirt, debris, or other material, should be 
“trimmed” before leaving the jobsite. 

Any material which falls from a truck should be cleaned up imme- 
diately. 

A flagman should be provided to stop traffic and to direct vehicles in 
and out of the jobsite. 

When cranes or other equipment are in the street or jut out into it, 
a flagman, barricades, or other protective measures should be provided. 
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Chart 8. Cleaning up. 
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debris, or material which falls from a truck ento ! 
a public-use thoroughfare should be cleaned up 
immediately, as illustrated in this chart. ' 


oe 


| tees Yes 


15 


ae 


tt 


OP OREN NPR: IA RR 


sae, 


a 


MeN A a eo 
A a i ee aS 


treet ==” 


“ 


rye 


SAW Mee 


wae 


Chart 9. Flagman. 
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Chart Discussion: FLAGMAN. Depicted here is a 

flagman stopping traffic and directing the safe 

entry into the street of a truck coming out of the 
jobsite. 


| Entry and exit of trucks and equipment from the worksite should be 


TRUCKS 

ENTERING OR in such a manner as to guarantee the safety of passing pedestrians 
LEAVING THE and vehicles. 

JOBSITE 
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Chart 10. No street protection. 


(To sec ce nec e cece onsen acnssccsoseusesoncan 
i Chart Discussion: NO STREET PROTECTION. 
Graphically shown in this chart and the next one 
are the do’s and don’ts of street protection. The 
“NO” picture shows a crane swinging out into 
the line of moving auto traffic; it has to swing out 
around its extended bed. There is no barricade, 
no flagman, no protection whatsoever. 
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Chart 11. Good street protection. 


Chart Discussion: GOOD STREET PROTEC- 
TION. In the “GOOD” picture, ar-angements 
have been made not only for a flagman, but for 
a police officer as well. Note the officer just to 
the right of the front ef the bus, where he has 
stopped it and the traffic behind it. 
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EQUIPMENT When cranes, compressors, or other equipment must be located EVEN 

OUTSIDE THE “TEMPORARILY” on a street or walkway adjacent to the jobsite, 

JOBSITE barricades, flagmen, warning signs, or some other protectio.. should be 
provided. 


13 


Se Weil gtretlettntiten net Js a ae in ee Wie 


ta fees Bee a ep 


woe 


ca Boney 


Ow TINY Pi aie baa ma 


whet 


+ 


ER rea 8 ye pag te 


« 
oh 


S cheater on 
4, 


Chart 12. No sidewalk protection. . 


Chart Discussion: NO SIDEWALK PROTEC- 


TION. In the “No Sidewalk Protection” chart, 


we see well-advanced demolition work on a corner 
ia a large city; no real protection has been 
rovided for pedestrians. 
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Chart 13. Sidewalk completely blocked. 


Chart Discussion: SIDEWALK COMPLETELY | 
BLOCKED. In the “Sidewalk Blocked” chart, ! 
a truck, backed up and parked foi »ading, is 1 
shown completely biocking the sidewalk, forcing 
pedestrians to waik out into the street. The ! 
truck-block may be unavoidable, but a flagman 
or some other protection should be provided, ! 
especially if the truck juts out into the second | 
traffic lane. 
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Chart 14. Sidewalk shed. 


Chart Discussion: SIDEWALK SHED. Illustrated 
here is a good sidewalk shed, but it still does not 
embody all the features which should be in- 
cluded, as will be brought out in our discussion. 


When a sidewalk cannot be closed or relocated, a sidewalk shed should 


SIDEWALK 


SHEDS be erected if the structure to be razed is more than two stories or 25 


fect high, and the horizontal distance from the inside edge of the 
sidewalk is 15 feet or less from the building. 


A sidewalk shed should be substantial and conform structurally to the 


Strength standards applicable for such sheds, and it should also cover the entire 
and length of the sidewalk or other similar public-use pedestrian thorough- 
Length fare. 

Shed | The sidewalk shed should be wide enough to permit reasonably normal 
Width pedestrian use without causing congestion. 
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Shed Provision should be made for ample iamination by either natural sr oe 

i ‘ghts artificio! means, or bath. 4 
$$$ ar a ape ear ene mere ene ee 

1 ‘ Per o dy 

Shed | Shed roofs should be capable of sustaining a load of 150 pounds per % 

Roofs square foot. If they are to be used for storage of awterials. the load é 


capability should be 300 pounds ver square foot. Roofs should be a 
minimum of 8 feet from. the zgrowad. 
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of 2 inches thick, laid closely snd es enly. avid should be made water- 


| 
| 
| Shed rcofs should be eensiracied of sound planking and a tainimuin 
| tight if the need is indicated. 
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Extensions should be attached 10 the outside edge and both ends ot the 


roof. These extensions should project 42 inches from the roof edge 
and ends. 


| The extensions may be vertical, but, preferably. they should be inclined 
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outward to an angle ne greater than 43°. e 
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| They should be constructed of substantial hoards which abut cach e 


ether and are secured to braced supports. A}ternate constraction may he 
toe boards and galvanized wire netting of 14-inch steel, wire mesh 
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of not less than #16 U. S. gauge. 
Openings Any openings throtgh a sidewalk shed should be ased for work pur- 2 


poses only. These openings should be kept closed with streng, solid 
gates when not in use. 


“ag Sor 
Set 


a 


Supports All supporting members for a sidewalk shed should be connected and 


braced te prevent their displacement. 


ai pia 


Inside 
Shed 


Fence 


A solid fence should be erected on the inside face of a sidewalk shed, 
except when tte shed abuts the structure being demolished. If openings 


are necessary, they should be equipped with solid gates and kept clesed 
when not in use. 
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- Chart 15. Sidewaik shed openings. 
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Chart Discussion: SIDEWALK SHED OPEN. ; 
INGS. Here is a giaring example of what we 
call an “exaggerated opening.” On this job, an! 
opening, fer discussion purposes, is actually a 
length of sidewalk at the end of the job area ! 
where the contractor just didn’t bother te erect | 
a sidewalk shed. He left the entire stretch open 
and put a barricade at the end. At the time of the ! 
picture, the building had heen corapletely razed | 
and was being used for parking. This, of course, 
does not alter the fact that a shed should have } 
been erected there. 
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¥ FENCES } When the structure is more than 15 feet, but less than 25 feet, from 
* AND the sidewalk, a fence may be erected along the inside edge of the 
a RAILS || sidewalk in lieu of a sidewalk shed. 
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In those cases where closing the sidewalk has been permitted, the 
| fence can he erected along the curb or the inside edge of the roadway 
if it is not to be used by pedestrians. This type of fence should be at 
| least 6 feet high, be selidly constructed of sound wood ox equally 
| stable material for the entire length. 

| 


All necessary openings should be equipped with solid gates, which are 
kept closed when not in use. 

if the traffic lane adjacent to a closed sidewalk is to be used by pedes- 
trians, a sidewalk shed should be erected over the traffic lane. 
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ag Railings When the structure to be demolished is more than 25 feet from the 
tes? | t inside sidewalk line, a railing may be erected along the inside side- 
NSE walk line in ‘ieu of either a shed or solid fence. 
a The railing should run for the entire length of the site, and may be 
po ees unt Sa tall en aN RO 
oat 
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eh WORKERS’ 
2 ENTRANCE 
PROTECTION 


protected by a sidewalk shed, the entrances should be protected by a 
canopy extending at least 8 feet from the face ef the building. 

Each side of the canopy should extend 1 foet beyond the side of the 
entrance for a total minimum of 2 feet wider than the total entrance 


width. 


Canopies should meet the same structural requirements that apply to 2 


sidewalk shed roof. 
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ADJACENT When an adjacent structure is lower than the one to be demolished, its 
STRUCTURE roof should be amply protected by the erection of debris catchers, 
PROTECTION barriers, or other effective covering. 
Structural support of adjoining buildings may also be necessary, 
through the use of shoring, underpinning panels, bracing, or other 
| means. 


area ee ee ee 
* * - 
CATCH ' ‘The exterior walls of a structure 70 feet or higher should be equipped 


PLATFORMS | with eatch platforms whenever the workers or the public are exposed 
1 to possible injury. 


—— 


Exception Outside scaffolding erected frem the ground ievel upward may, if 
| property planked, serve ‘n lieu of a catch platform. 
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Location i Catch p'aiformse siould be positioned not more than three stories 
' below the level of the exterior walis being wrecked. 
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in Some iv withia three stories above grade, <.cept in circumstances where good 
Cases safety practice indicaies otherwise. 


Not Necessary | Catch plauorms are not necessary when the demolition has progressed 
| 
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Size 
and 
Material 


Catch platform should extend at least 5 feet from the building, and 
they should be made of sound planks securely attached onto out- 
riggers. The inner edge of the platform should touch the building wall. 
Its component planks should abut each other. 


The platform should be able to withstand a live load of not less than 
125 pounds per square foot. 


Load 


The platform should be inclined upward from the building so the 
outer edge is no less than 6 inches higher than the inner edge. 


Incline 


The outriggers should be at least 2- by 10-inch planks, not more than 
10 feet apart, set on edge, and secured to prevent displacement. 


Supports 


Outriggers should be securely supported where they meet the building 
wail and should be securely attached to the Suilding. 


The catch platform surface should be made of 2-inch planks. The 
pianks should overlap each other over the outrigger supports and 
should be secured. 


Platform 


Outer 
Edge 
Enclosures 


A strong enclosure should be mounted on the outer edge of a catch 
platform at approximately 45° with the horizontal. Outer edge en- 
closures should be at least 4 feet wide. 


Outer edge enclosures should be made of substantial boards, sheet iron, 
or galvanized 14-inch wire mesh of not less than #18 U.S. gauge. 


equal which are securely attached and are not more than 10 feet apart. 


The supports should be mounted with the greater dimension at right 


| These enclosures should be mounted on at least 2- by 6-inch supports or 
angles to the enclosure. 


The jomt between the catch platform and its outer edge enclosure 
should be tight. 


Platform | 


Use 


STAIRS, | The very nature of demolition operations requires that stairs, passage- 
PASSAGEWAYS, ways, and ladders receive more thau ordinary attention and care. 
AND LADDERS 


Catch plattorms are intended as a protective facility. Materials should 
not be stcred or dumped on them. They should be cleaned daily— 
more often if necessary. 


25 


mo Se 


a ry 


fn Aue TAMIR, TS, ST 


feiss at 
et A 


” ~ rad . > 
" ' 2: sy Sm Foes 5 ; 


| % 

i 
t 
4 
4 
} 
‘ 
i 
{ 
: 
4 

! 
i 
e 

4 

Chari 16. Intexior ladder. 3 
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INGRESS Only those passageways and other such facilities which are intended 
AND for the workers should be used for this purpose. Other means of ingress 
EGRESS and egress to the building should be closed off. 


Ladder side rails should extend at least 3 feet above the floor, platform, 
or other level to which they provide access. 


Chart 17. Unsafe ladder use. 
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Chart Discussion: UNSAFE LADDER USE. 
Here, a iadder is being used as an unsafe and 
inefficient eubsiitute for a more proper means, 
such as = portable platform, to reach and cut 
beams, which are being removed. 
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SECURE When the use of a ladder is aeceseary, it chould be secured to prevent 
SET OUT 


The botiom of the ladder shouid be set out one-fourth the length from 
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STAIRS ' Cm mu'sistory structures, a stairwell which is being used should be 
| effectively cevered oct less then two stories below the floor where iy 
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Chart | .seussion. 1. 2 Ab - STAIRS. The stair- 
well shown i this chart was being used regularly 
by the workers or. this proyect. Note not only the 
unsafe clutter on -he steps and landing levels, 
but 2iso the lack of handrails. 
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Chart 19. Scaffold 


Chart Discussion: SCAFFOLD. Here is an exam- 
i ple of a good type interior scaffold. Although 
t it provides a good working level and has a railing 
on the INSIDE, unfortunately, there is no railing 
; on tt- OUTSIDE where the men are moving the 
wal}, and where a railing is considerably mor: 
' important. 
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SCAFFOLDS When work cannot be done safely from the ground or from solid 
construction, safe and substantial scaffolding should be provided, 
except for necessary ladder work. 

Plan Seaitolds should be pianned 2nd bvii: to sustain any overload to whieh 


they mist be subjected. e.2.. -aterizls falling on them. 


The requirements 27f ASA Standard Ai0.8 should be applied wher: 
applicable to demolition seaifo! Ams. 
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Due to the rough treatment scaffolds may get from falling materials, 
etc. in wrecking work, they should receive special care and main- 
tenance. 


In demolition work, special care must be taken in tieing off scaffold 
lines. Where steel beams are involved, the saw-tooth edges sometimes 
found on old steel can damage lines. The lines should be protected 
from the sharp edges by wooden pads of at least 2-inch lumber. Also, 
before tieing off a line to a steel bea‘n, make sure that that beam is not 
going to be removed. 


Under most circumstances, dropping material by chute is the safe way. 
In some situations though, when job safety conditions warrant, material 
may be simply “gravity dropped.” 


MATERIAL 
CHUTES 


In this situation, however, the area to be used to receive the materials 
should be effectively barricaded, and all persons completely excluded 
from it. 


A chuie should be closed on all four sides when it is at an angle of 
45° or more from horizontal, except for floor-level closure-equipped 
openings for deposit of materials. 


Openings should be not more than 4 feet long and, except on the top 
floor, should be kept closed when not heing used fer material deposit. 


Openings 
in Chute 


When a cbute has an angle of less than 45°, the upper side may he left 
open. However, when such a chute discharges into another chute which 
hao an angle of more than 45°, the steeper chute sbould be completeiy 
enclosed. 


The discharge end of a chute should be equipped with a strong gate. 
A depefidable employee sbould be assigned to contrel the operation of 
the gate, as well as the movement of trucks being loaded and the 
protection of persons who may be in the area. 


Openings The area around the discharge end of the chute should be so protected 
Around that when the chute is not being used, the area would not be accessible. 
Chute Any wall openings where workers dump materiais into a chute, or any 


opening on either side of the chute, should be guarded by a sturdy rail 
at least 44-inches high. 

The space hetween a chute and the edges of any floor openings through 
which it passes should also be protected, by being planked over. 


When dumping from a wheelbarrow, a bumper block at least 2 by 6 
inches should be used. 


Wheel} -rrows 
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Chart 20. Long chute. 


Chart Discussion: LONG CHUTE. Here is a 
good chute. However, we show it to point out 
that, for demolition purposes, it would present a 
hazard weve an unduly heavy object inserted into 
such a long, drop chute. A heavy object would 
probably go right through the bottom of the drop, 
rather than out the discharge angle. As previously 
discussed, a manually controlled discharge gate is 
also a safety necessity on chutes. 


Long chutes should be avoided, but when they are necessary, their 
direction should be changed at least every two floors. 

At direction-change points, sharp turns may require installation of a 
“baffle” or corner angle to prevent clogging the chute at that point. 


Materials which might clog a chute should not be inserted into it. 


Also, objects weighing approximately 50 pounds or more should not be 
chuted; lowering is safer. 
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Chart 22. Oil drum chute. 
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WALLS, 
MASONRY 
SECTIONS, 
AND 

CHIMNEYS 


Chart 23. A sad chute. 
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Chart Discussion: A SAD CHUTE. Shown is an ' 


all-inclusive horrible example of just about t 


everything a chute should NOT be. 
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Advance planning is usually important in wall removal. Which wall 
to remove first should be determined and then the sequence of reniov- 
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CORNER BLOCK REMOV. 
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Chart 25. Corner block removal No. 2. 


tease se HH aeBPoes ses BBS SS BSF SB eG eS SSG ee wWH eZee eta = 


Chart Discussion: CORNER BLOCK REMOV- 
AL. Here, we see an almost unbelievable example 
of foolhardiness. The man shown is jackham- 
mering the corner blocks away from tl.. steel 
framing WITH ONE HAND, while holding on 
with the other. In doing so, he is hanging out over 
the corner of the building WITHOUT a lifeline, 
or any protection whatever. At the 8-story height 
from which he was working, only the fingers of 
one hand were keeping hin from sure death. 
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Walls or other masonry sections should never be dropped on a floor in 
a mass large or heavy enough to exceed the load capacity of the floor. 


FLOORS 
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ae STANDING lf the height of a wall section is 22 times greater than its thickness, it 
: WALL should not be permitted to stand alone unless it is braced laterally. 
SECTIONS An exception would be that the wall was originally designed and con- 


structed to stand to a greater height alone and thet it is still capable 
of doing so. 
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At the close of any work period, no wall should be left in an unstable 
condition. 


WEATHER When ice, snow, wind, etc., present a hazard, workmen should not be 
: HAZARDS permitted to do wall-top work. 
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- Chart 26. Standing wall section. 
= 
i eee ppg hs ne Ora ne eer eee e ae 
q Chart Discussion: STANDING WALL SECTION. 
1 Here, we see a section of wall left standing after ! 
4 i: work has stopped in the afternoon. The picture ! 
i was taken from a frequently used sidewalk— t 
oe ; even in the evening—in a large city. Note that ! 
| 1 there is no protection between it and the side- i 
: walk, which is not more than 25 or 30 feet away. 
E | Fortunately, the wall did not fall. BUT IT! 
E 1 MIGHT HAVE. MANY DO. THAT’S THE! 
: t POINT. 
Reta se scenes ceaces oot uwei oo ecco oeuesucts 
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REMOVAL OF 
STRUCTURAL 
MEMBERS 


Chart 27. Removing floor arches. 
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Chart Discussion: REMOVING rLOOR 
ARCHES. The purpose of this chart is to illus- 
trate the balling method of floer removal. The 
crane, from the position shown, has balled out 
the wall sections and is in the process of dropping 
the ball on the floor arches, which will expose the 
steel framing for its removal. 
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Structural or other members which support a floor should not be 
removed or cut until the stories above have been removed. 

This would not preclude the cutting of floor beams for the purpose of 
creating floor holes for the disposal of material. 


Nor would this preclude cuiting for the purpose of installing eqnip- 
ment, or for storage purposes. 


Any exceptions should, of course, give due consideration to maintaining 
the necessary structural safety of the building. 
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| When a wall is being wrecked, any floor opening within 10 feet of the 
wall should be covered over, or effective measures should be taken to 


prevent personnel from entering the area immediately below the 
opening. 


The steel framing of a structure may be left in place during the removal 
of the masonry. 


However, when the steel framing is left in place, all loose material 
should be removed from the beams, girders, ete., as the demolition 
progresses. 
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Chart Discussion: STEEL FRAMING. Here, we 
see the steel framework which remains after the 
walls, floors, ete., have been removed, and while 
the steel removal is taking place. Note the men 
working the beams without any protection against 
falling. 
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WALKWAYS | Walkways % least 30 inches wide should be provided SO that the work- 
men may safely reach or leave a wall or scaffold. 

FroUNDATION Those walls which function to retain or support earth or adjoining 

WALLS buildings should not be removed -ntil the earth has been removed or 


supported, or uniil any adjoining siructures affected have been braced 
or underpinned. 
When a foundation wall is a “party” wall, or will be used to retain 


debris, it should first be checked to determine that it has ample 
structural strength. 


Chart 29. Wall “-molition by balling. 
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1 
Chart Discussion: WALL DEMOLITION BY ; 
BALLING. This chart shows the operation of | 
knocking walls out with a demolition ball. Note 
that this building has steel framing. Note also 
the signalman. 
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Chart 30. Demolition by clamshell. 


r 
; Chart Discussion: DEMOLITION BY CLAM. 
SHELL. Note that the height, location, and type 
' of framing of this building lends itself to the 
use of clamshells. 


fewtwoawtee es e@ewre et ee we Tew SH OFe SG Ouns Fun ae tua ton wea=a 


SPRAYING When demolition palls or clamshells are used for demolition, the debris 
shouid be thoroughly wetted down by spraying with a hose to keep dust 
an dirt in the air to a minimum. 
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Chart 31. Watering down debris. 


Chart Discussion: WATERING DOWN DEBRIS. 
Unless the operation shown here is performed, 
the air becomes heavily contaminated with dust 
and dirt, creating problems affecting efficiency, 
personnel, and public-relations. 


CHIMNEYS Toppling chimneys is very often a specialty-type operation, particularly 
AND if the stack is constructed of metal sections or is of a specialized con- 
STACKS struction or design. 


Drop 


When chimneys or stacks of masonry construction cannot be toppled 
Inside 


or dropped, debris should be dropped on the inside, unless job safety 
conditions are such that it is feasible to drop material on the ouiside. 


Scaffolds For chimney work, standard scaffolds should be provided when possible 


(see section on “Scaffolds”). When unusual job conditions require a 
specially designed and constructed scaffold, one should be erected 
which meets accepted safety standards. 
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Belts 


Access 


Chutes 


STEEL 
DEMOLITION 


Workers Should 


Be Briefed 


Coordinate 


Lower 
Steel 


Planking 
Over 


Sectioning 


No Stress 


Safety belts and lifelines or safety nets :hould be required. 


Safe access to the top should be provided for the workmen when a 
chimney is to be demolished manually. 


When a chute is used on chimney demolition, the dischay ze end should 
have an overhead canopy of closely and evenly laid y.ianking at least 
2 inches thick. 


During the removal of steel framing, the stability of the remaining steel 
must be maintained. 


Workers should be briefed on the planned seyuence and procedure, 
| with particular emphasis being placed on bracing and struts. 


| Coordination of the various phases of steel demolition is important so 
that no phase creates a hazard for any other. 


Steel should always be lowered, rather than dropped, unless a safely 
barricaded or otherwise protected receiving area is provided. 


When a crane or derrick is not to be used for wrecking steel, the full 
tier of beams not more than two stories below the work point should 
be planked over. 

This would not apply to floors which still have their arches, or to 
openings in floors used for materials or equipment. 


The removal of steel frasaing should be column length by column 
length, and tier by tier. To dismantle columns in two-story lengths is 
considered safe. 


No external stress should be permitted to affect a structural stee’ mem- 
ber which is to be cut off or dismembered. 
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Chart 32. Steel framing removal. 
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Chart Discussion: STEEL FRAMING REMOV.- 
AL. Depicted here is the process of taking down 
the steel structure in sections, with the use of a 
crane. The walls, floors. etc, are gone, and 
columns are being removed. Note the men work- 
ing the beams with no protection against falling. 
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Chart 33. Sectioning. 


Chart Discussion: SECTIONING. Here is a close- 
up of a man burning sections of steel framing for 
removal. Note the precarious working position. In 
this case, the floor arch below was stil! in place, 


so a platform or at least a ladder could have been 
used. 


DERRICK 
ERECTION 


Before the erection of a derrick, tower, crane, or other hoisting device 
on any floor support, it should be determined if any shoring is 
necessary. 

Necessary shoring should be designed and built to comply with accepted 
engineering standards, with a minimum safety factor of 4. 

If the floor arches have been removed at the point where a derrick or 
similar b-:..ing device is to be used, the entire tier of beams spon 
which the derrick is erected should be substantially planked over. 


Openings required in this planking fer materials and equipment are 
acceptable. 
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CRaNE 
SIGNALS 


A standard signal system should be used in crane, hoist, derrick, and 
similar operations. 


Signal requirements of American Standard Code B30.2 are recom- 
mended for this purpose. 


All workers affected should be trained and required to use these signals, 
and to observe them. 


Chart 34. Signaling. 
peenS area SaaS a See serene seesoesrsasee rns 


Chart Discussion: SIGNALING. Although this is 
a balling operation, it illustrates the need for 
proper signaling. In this case, note the dangerous 


i] 

i 

location of the signalman. He has no protection | 

against falling should he slip or be struck. 
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HOOKING The weight of a beam should be known before hooking up, and it 


should also be ascertained that the equipment to be used has sufficient 
capacity to handle the beam safely. 


Before hooking on, any loose material which is on the beam should 
be removed. 


In any ease, hooking on should not be done until the workers have 
received authority to do so from the foreman in charge. 


At least a two leg sling should be used for hooking on. 


TAG When lowering or hoisting a load, tag lines or guide ropes should be 
LINES used. 

When dismantling steel sections, a tag line should be secured to each 
end of the member to prevent it from swinging. This is particularly 
important if the hooking on is by one line to the center of the beam, 
which could result in the attachment not being made at the center of 
gravity of the member. 


As previously discussed, hooking on should be made by two lines, one 
to either end of the beam. If only one line is used, certainly every effort 
must be made to attach at the exact center. 

The proper attachment of tag lines at each end of a member should not 
encourage dependence upon them as a substitute for proper hooking on. 


aang hee 


TRANSPORTING 
CYLINDERS 


When using cranes or similar hoisting devices for transporting cylin- 
ders, a cradle, boat, or suitable protected platform should be used. 
Protective caps should be in place. Cylinders should never be hoisted 
by hooking to regulators, torches, or other utilization equipment, nor 
by connecting slings directly to the cylinders. 


DEMOLITION 
BALLS AND 

CLAMSHELL . 
BUCKETS 


Protective The entire zone of operation for this work should be barricaded to 
Steps protect both the workers and the public. 


Prohibited 
Areas 


Streets, walkways, or any other public-use thoroughfares which are 
adjacent or near enough to this work to present hazards should be 
closed, relocated, or the hazard otherwise resolved. 


Workers should not be allowed in any building area which can be 
adversely affected by these operations, nor should they be permitted in 
the barricaded area when balling is in progress. 

The number of workers in these areas should be limited to those 
necessary for the balling operations. 

A safety zone arc of 25 feet out from the line of bucket travel should 
be maintained for clamshell bucket work. 
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Posting Appropriately worded, easily seen, well maintained warning signs should 
be located at all means of entry to any area where balling operations 
are being performed. 

Ball Weights The weight of a demolition bai] should not be greater than 50 percent 

and Lines of the safe capacity of the crane at the maximum radius at which the 
ball will be used. 

The weight of a demolition ball should not be greater than 25 percent 
of the breaking strength of the line which holds it. 

Ball || Attachment of the ball to the lead line should be by swivel-type con- 

Connection i nection to eliminate twisting of the load line. The ball should also be 


attached so securely that the weight cannot become disconnected by 
load line slack or other cause. 


The weight connection and the load line should be checked regularly, 
preferably twice daily. 

Have Short 

Line 

CRANE WORK 


Vibration 
Tests 


The load line and the crane boom on which it is ung should be as short 
as practicable. 


Cranes ased in this work should be equipped with boom stops. 


Vibration or seismic tests sliould be made when there is any evidence 
of the need to do so to establish safe limits for the weight of the ball 


or the length of its drop, in order to prevent damage to nearby struc- 
tures or utilities. 


Cab 


For balling and clam operations, crane cab windows should be equipped 


Windows with heavy-gauge metal screening. 

Outriggers Properly leveled outriggers should be used on truck-mounted cranes 
when the length of the boom or line or the weight of the ball or other 
factors relative to the size and weight of the crane require it. 

Swing The boom of the crane should swing ne more than 30°. 

Limit 

Checking The crane operator should not check the ball’s pendulum swing, or add 


impetus to the swing, by reversing the travel of the boom before the 
weight is at the peak of its arc. 


Boom Swing 
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Cut the | When pulling over walls with a clamshell, a demolition ball, or a cable, ee 
Steel | any structural steel which might be affected should first be cut free. 
Cornices | The roof, cornices, and similar ornamental parts of a structure should 
| be removed before any wall pulling is done by clams or bails. 
_ if 
we Riding Riding the ball is a very dangerous practice, and should be prohibited. 
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Chart 35. Riding the ball. 
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Chart Discussion: RIDING THE BALL. This pie- 
ture is «ly worth a thousand words. If this fel- 
} +, shown riding to the top of the building, wants 
to be killed, he’s headed in the right direction. 


Fortunately, he made it to the top of the building | ; 
this time. ‘ 
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: . s ¥ Chart 36. Riding the bucket. 

: | Chart Discussion: RIDING THE BUCKET. This ! 
. | : ' man must be a buddy to the fellow i. the last ! 
a. - : slide. If he slips, at least he has a little better 
ef c t chance to survive, but not much. : 
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Chart 37. Removing floor debris with 
mechanical equipment. 
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J 
Chart Discussion: REMOVING FLOOR DEBRIS 
WITH MECHANICAL EQUIPMENT. An illus- 
tration of debris being removed from the floor 
arch above with mechanical equipment. Note 
sparks from the burner’s torch. 
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Chart 38. Dumping floor debris through 
wall hole. 


1 


Chart Discussion: DUMPING FLOOR DEBRIS 
THROUGH WALL HOLE. Size of hole elimi- 


nates need for bump block; operation OK as 


wektana ant wees 
cnn eee 


shown. 
FLCOR | Debris and material storage should not exceed established floor loads. 
REMOVAL | 
Wood When a structure has wooden floors, it is an accepted practice to remove 
Beam the flooring boards from no more than one floor above grade level for 
Construction | the purpose of providing storage space, provided that dropping mate- 
| rial therein does rot affect the structure’s stability. 
When free-standing exterior walls or interior walls are braced by 
wooden floor beams, the floor beams should not be removed until equal 
support is provided in their sf Support is provided in their place. 


53 


. 


Fire- In buildings of this construction, floor arches no higher than 25 feet 
Resistant above grade level may be removed, providing that removal does not 
Construction adversely affect the structure’s stability. 


Any intermediate steel floor beams that do not provide structural 
stability may also be removed. 


When, for storage purposes, floor arches are removed from more than 
one level, the removal should start at the highest floor and proceed 
Aownward, and should always be done according to the recommenda- 
tions applying tu the removal of floor arches. 


Also acceptable is an alternate method to remove floor arches for 
storage by starting at the lowest level and proceeding upward if the 
top surface of the deb.is stored is no more than one story below an 
arch which is to be removed. 


STORAGE 


Workers Material should not be dumped into a storage area while men are 

Below removing floor arches or beams, or performing any other work in the 
storage space. 

Barricade Storage areas should be blocked off, except for necessary openings for 


the zemoval of materials. Any necessary openings should be secured 
whenever materials are not actually being removed. 


The stor:ng of debris or material should not subject any wall to lateral 
pressure or lateral impact from falling material. 


No Lateral 


Pressure 


Fire 
Problem 


The ever-present hazard of fire on a demolition job is particularly 
acute in storage areas. Appropriate precautionary measures should 
be taken. 
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Chart 39. Dumping into storage. 


2 Tatatataatatetatetetatatattetateteatetatet aati 
im | Chart Discussion: DUMPING INTO STORAGE. ! 
: 7a ' Here, debris is being dumped by a front-end | 
| i loader through a wall opening. The principles we 
 : have discussed on this subject are being observed ! 
i" ¥ | ne ' here. The area being used for the dumping is clear | 
a 1 of men, safely isolated and barricaded, and is 
Eo fi being wet down. All’s clear. ‘ 
_ le cneeeenecaselacesuscesesn csedeenecensne 
a 3 Sh ie eae 
if o% WELDING AND Torches, valves, regulaters, blow pipes, and ali other related equipment 
= RELATED should be of the proper type. 
2 ! OPERATIONS 
4. : Secure Cylinders should be kept in an upright position and lashed together 
<a Cylinders when in use. 
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Chart 40. Cylinders. 


Chart Discussion: CLYINDERS. Here’s an at- 
tempt at s2fe practices: the cylinders are wired 
together, even though very close to the edge on a 
high building. The hose presents a tripping haz- 
ard. A better location and the use of a cylinder 
buggy would be more efficient and safer. Cylin- 
ders should always be fastened to something to 
keep them upright. 


aesSe e822 ea SB SSF S28 SAS SSF SST FS STF F888 SF SB eZee eS ew et 


Moving Transportation of cylinders was outlined in the discussion under 
Cylinders Steel Demolition (see p. 48). 


(___ 


Personal " Welders and burners and other employees working in the area should be 
Protective , provided with necessary protective equipment, and be required to 
Equipment | use it. 


| See Personal Protective Equipment, p. 59. 
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Chart 41. Burning operation. 
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Chart Discussion: BURNING OPERATION. 
Reasonably well equipped, this burner has gog- 
gles, hard hat, and gauntlet gloves. We also hope 
he is wearing safety shoes in case that beam sec- 
tion he is burning swivels around on him when he 
cuts it loose. Neither his jacket nor his pants look 
to be fire resistant. 


See FSF SSeS SS Ss SH SSF SVB SSF SFSEGSEnOesesaanaaan 
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FIRE Fire extinguishing equipment should be !ocated at or near any welding 
PROBLEMS or oxygen cutting operations on a demolition job. (See section on 


Fire Protection. ) 


Tanks, gas lines, or other objects or containers which have contained 
flammable liquid or gas should have no welding or cutting done on 
them until they have been freed of flammable residues. 

The purging should be checked and approved by the foreman in 
charge of the job. 
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If any residue remains after a container has been purged, the con- 
tainer should be filled with water or an inert gas before any welding 
or cutting is attempted on it. 


Ventilation Ample ventilation should be provided when burning operations are 
being done in an eaclosed area. 

TOOL CARE For the care and use of tools, a formal program works best. Sci up a 

AND USE ' procedure for systematic inspection, maintenance, repair, and replace- 


ment, and for maintaining records. 


Tripping 


Keep tools stored when not in use. This will eliminate unnecessary 


and tripping hazards as well as damage to the tools. 
Damage 
Electric Electric tools should be grounded in the approved manner, and their 


Tools cords inspected regularly for breaks, kinks, abrasions, etc. Any damages 


or defects should be repaired promptly. 


Pneumatic 


Tools 


' Pneumatic tools and their air hoses and lines should be examined 
regularly, and any defects discovered should be taken care of promptly. 
Before removing the bose from these tools, or making any adjustments 
to them, be sure the air pressure bas been cut off. 


——— TT 


BLASTING 


who has been assigned to this responsibility. (License is required Jn 
some jurisaictions. } 


Ample warning (several minutes) should always be given with flag 
or similar device by an assigned competent employee stationed at 
| every means of approach to the blast area and a safe distance from the 
blast location. 


Personnel should always be sent a safe distance from the blast location, 


and should not be permitted to return until advised to do so by the 
blaster or by an employee assigned to do so for him. 


FIRE A qualified fire plan should be established before demolition begin. 


PROBLEMS This plan should include fire protection and control, an evacuation 
plan, and duty assignments to key personnel. 
Heating Salamanders and other heating devices should be placed on a base of 
Devices ezth, sand, metal plate, or similar nonflammable material. 
Effective venting to the outside, through safe means, should be 
provided. 
Fire Fire extinguisbers shold be provided in a sufficient quantity, of proper 
Extinguishers type, and well dispersed in locations throughout the job. 


Signs should be posted to show fire extinguisher locations. 
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Gydrants Ready access to hydrants, standpipes, or similar facilities should be 


maintained, if available, by prohibiting storage of material within 
> feet of them. 


PERSONAL The many hazards prevalent in this type work require the use of a 
PROTECTIVE fairly wide variety of safety clothing and equipment. 
EQUIPMENT 


Safety Belts 


Much of wall work in demolition operatiens necessitates using safety 
and Life Nets 


belts or life nets. These are especially impcertant when working on 
chimneys. 


Because many phases of demolition work are particularly dusty, 
respiratory protection should be provided. 

When cutting or welding is done on steel covered with leadbase or 
other paint: platings, or coatings, the operators and other workers 
within 15 feet should be provided with appropriate respiratory equip- 
ment. (See ASA Codes Z49.1 and Z2.1 for details. ) 


Respiratory 
Protection 


Gloves and hand leathers should be provided to employees required 
to handle sharp or very rough materials. 


Feet The use of foot protection—safety shoes, instep protectors, etc.— 
should be required. 


Body Ragged, torn, loose, and otherwise hazardous clothing should not be 
permitted. 


INSTRUCTOR NOTE: Refer to ASA L18 series 


i] 

i] 

for more information on protective clothing. 
J 


Se sral other categories, while not requiring separate coverage, are 
important and worthy of attention. 


GENERAL 
SAFETY TIPS 


Don’t leave broken glass around the operation. 


Stairs 
Loads 
Flying Objects 


Keep selected stairs and rails in place as long as possible. 


Don’t overload hoists or other mechanical equipment. 


Place screens where necessary to protect workers from flying objects. 


Spray 


Water should be sprayed to control dusts when tearing down plaster 
and other interior materials, and as needed. 
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Chart 42. Spraying inside building. 


Chart Discussion: SPRAYING INSIDE BUILD. 
ING. Here, they are hosing water through a 
window to spray down inside the building, to 
accomplish the result just discussed. 


ee ea eee we we we 
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Remove nails from lumber, bend them over, or drive them in. 
Store materials im a safe way and in a safe place. Pile and stack safely. 


Don’t use open hook- on cranes and hoists. Use a shackle or safet 
P y 


hook. 


Sheds Construction sheds, toolboxes, and similar supplemental structures 
should be placed well away from the danger of falling walls or other 
hazards. 

Occupancy In some cases, but not often, part of a structure or area being wrecked 


may be occupied. Special precautions must be taken in such situations. 
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Lighting Ample illumination should be provided for nightwork, or as required. 
(Reference: ASA Al1.1.) 
Slippery All sidewalks, roadways, and other surfaces used by the public and 


Conditions workers should be kept clear of snow, ice, grease, mud, and other 


material or condition which would make it slippery. 


When there is more than one foreman on a demolition job, one should 
be designated as senior foreman in overall charge of the operations. 


Supervision 
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HOUSEKEEPING 


Chart 43. “Too many cooks?” 
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' Chart Discussion: TOO MANY COOKS? This 
picture was taken as preparations were being 
made to pull down a stack near these men. Ob- 
serve how each man is trying to say how it should 
be done. This can often cause confusion, and, in 
turn, often cause an accident. The point is: One 
man should be in charge; he should make the 
decisions, and only his directions should be fol- 
lowed. Other workers should he required to stay 
out of the area. 
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Safety is efficiency. The neater the piling and the cleaner the operation, 
the faster and more efficiently the work progresses. 


SSDS eee eee 
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Chart 44. Housekeeping. 
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Chart Discussion: HOUSEKEEPING. Here is an 
example of poor housekeeping which sets up an 
obstacle course for the performance of the work, 
also conditions which could produce accidents. 
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: Chart 45. Water and lunch facilities. 3 : 
| 14 
: peta a alia aaa pia | yoy 
: : Chart Discussion: WATER AND LUNCH FA. | ag 
, ' CILITIES. This is hardly an example of how to } 4 
| promote worker morale. Such a drinking water cae 
, facility can only give the impression of having ! : % 
| ' heen grudgingly provided. The lack of a better } : E 
| place has caused one worker to place his lunch on ” 
| ' top of the water can. We wonder where the other ! 4 
! ' fellows put their lunches. oj 
| LS SEES RRCHTE re Ore eee ee. "4 
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! PERSONAL Workers should be provided with good drinking and washing facilities, > 
FACILITIES as well as toilet and other necessary personal facilities. : 
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Chart 46. The final result. 


Muda eeManca tune Mike Sees aw eee akan ees 
1 Chart Discussion: THE FINAL RESULT. Here, 
we see a tract from which the building has been 
razed. The land is level, clear, free of holes, dry, 
clean, fenced, and vosted. This situation and con- 
dition will not present any undue hazards to the 
public, which might produce a liability claim. 
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THE When the job has been completed, the land ghoula ke clear, clean, 
FINAL dry, level (usually), fenced (when necessary) and left in a completely 
RESULT safe condition. 

SUMMARY Ai this point, we will make a comparison between the working pondi: 


tions and practices which were highlighted from a negative standpoint 
at the beginning of this discussion and these conditions and practices 
from an affirmative standpoint as they were brougbt out during the 
discussion. 
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Chart 47, Safe working methods, 
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Chart Discussion: SAFE WORKING METHODS. ! 
1 INSTRUCTOR: At this time, make the com- ! 
parison with the unsafe work methods as illus- : 
' trated by the chart of that title. Show and discuss, 
; in summary, how it “should be done’”—the wall ! 
5 3 
H 0 


removal, scaffolding, chute, sidewalk shed, stairs, 
and all other points illustrated. 
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INSTRUCTOR NOTE: This information is for 
your use as circumstances require, or as you see 
fit. The ASA codes listed below are applicable to 
demolition operations. 
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All.1 ~~ Lighting (Fer illumination) 


A10.14 | — Demolition Code (This is being develeped, 1966. 


Encourage its acquisition when published.) 
Al4.1 — Portable wood ladders 
Al14.2 — Portable metal ladders 
A143 — Fixed ladders 
A85.1 — Protective lighting 
B19 — Compressed air machinery and equipment 
B30.2 — Cranes, derricks and hoists 
B57.1 —— Compressed gas cyiinders 


Cl — Electrical supply stations 

L18 Series —- Protective clothing 

Z2.1 — Head, eye and respiratory protection 

ZA.1 — Sanitation 

Z16.1 — Injury experience records and measurement 
Z35.1 — Accident prevention signs 


ZA1 Series — Protective footwear 
ZA8.1 — Marking compressed gas cylinders 
ZA9.1 — Welding and cutting 
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*SAFETY INSPECTION, *SAFETY, *INDUSTRY, *CURRCULUM GUIDES, 
*INDUSTRIAL EDUCATION, 


The basic purposes of safety inspection are to detect potential 
accident causes so that they may be corrected and to prevent an 
accident from occurring, Safety inspection procedures are 
illustrated by charts in this instructor's outline which provides 
a guide to standard presentation of the course in sequence and 
basic content, Additional information, materials, and illustrations 
Should be included. Content includes (1) purpose of inspection, (2) 
inspection methods, (3) who inspects, (4) what guides, Charts, and 
other aids the inspector should have, (5) what the inspector should 
look for, (6) reporting and recording procedures, (7) examples of 
what to check in a safety inspection, and (8) a plant inspection 
check sheet, The outline was developed by staff of the Office of 
Occupational Safety and the International Division, Bureau of 

Labor Standards. This document is available as GPO L16,3~-286 for 


35 cents from Superintendent of Documents, U.S. Government Printing 
Office, Washington, D.C. 20402. (PS) 
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This instructor outline is one of a series devel- ‘ 
oped by staff of the Office of Occupational Safety : 
and the International Division. Bureau of Labor 


4 
Standards. - 4. : 
The outline is intended only as a guide to : 
standard presentation of the subject in sequence : 
and basic content. Additional information, ma- 
terial, and illustrations should be included for a 
complete presentation suitable to the conditions, 
locality, industry, or occupational group. 
This outline was revised in the Office of Occu- 
: pational Safety by Francis L. Otto. 
i 
a : 
= Nove: American Standards Association name was changed 
i 10 United States of America Standards Institute (USASI) iM 
E. August 1966. AH American Standards now known as i 
: USA Standards (CSAS). i 
: 
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SAFETY TRAINING TECHNIQUES 


It is of utmost importance that the instructor become acquainted 
with some of the basic training techniques in order to better prepare 
himself to conduct the course successfully. 


Planning 


1. The instructor should have such visual aids as are pertinent 
to the subject matter of the course. These should be set up in proper 
sequence. An indication or note on the instructor’s outline could be 
very helpful as a guide that a particular visual aid should be used. 

2. The course outline as well as the handout material and the 

visual aids should be checked at regular intervals. This should be 

done by the instructor in order to revise, improve, and modernize the 

; course presentation. The material should also be checked to make 
sure that it conforms with policies of lahor and management in the 
country where it will be presented. 

3. The instructor’s outline should be adapted by him to his 
particular method of presentation, keeping in mind that this is a 
discussion conference type of session. 

4. The instructor would do well to get an advance list of the 
students that will participate and their positions and backgrounds. A 

3 study of such information could be very helpful to the instructor when 
he faces his class. 


Preparation of Classroom 


FE. 
ig 


Many conferences and courses have failed simply because no 
preparation was made for the classroom facilities. 

1. The classroom should be located in an area where there is the 
least amount of noise or distraction. 

2. Good ventilation, lighting, and sufficient room are important 
aspects to consider. 

3. The seating arrangement and seats should be comfortable as 
well as informal. A round-table seating arrangement is the most 
effective for discussion-conference sessions. 

4. The room should be equipped with a good blackboard, suffi- 
cient chalk, and a clean eraser. A stand should be available for 
mounting the charts and visual aids to be used during the conference. 
A 35-mm. slide projector should be available. 
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Teaching 


1. An official of the organization should open the first session 
with a statement regarding the general objectives of the course. He 
then should introduce the instructor to give hin the proper posture in 
relation to the group he will teach. 


2. At the first session, the instructor should open with an ex- 
planation of the course objectives and its method of presentation. 
At this time, he should draw upon his experiences to relate an illus- 
trative incident that will bring him in closer relationship with the 
group and, at the same time, enable him to introduce the theme of the 
first session. 

3. The course should be presented by employing the discussion- 
conference method. 


4. The instructor should have the class follow a predetermined 
schedule and maintain order at all times. Only one participant 
should be permitted to give his viewpoint at a time. The instructor 
should keep the class discussion within the subject matter as contained 
in the imstructor’s outline. 


5. If possible, an official should be asked to speak at the termina- 
ticn of the course. 


Tips for Instructors 


Learning is actually the acquisition of new ideas, abilities, and 
skills acquired through the senses of hearing, seeing, and feeling by 
touch. 


i. New ideas are conveyed through the presentation of know!l- 
edge, and thought is stimulated through the student’s sense of hearing. 

Abilities and skills are presented through the media of telling, 
demonstrating, and having students demonstrate under the super- 
vision of the instructor. Students acquire abilities and skills via the 
senses of hearing, seeing, and feeling by touch. 


2. Animportant aspect of teaching is to remember that the stu- 
dent absorbs more when he participates in a discussion. The instruc- 
tor therefore strives to get 100-percent class participation, 


3. The instructor should become aware of outstanding charac- 
teristics of his students. This conld be very helpful when leading 
discussions. For example: 


A. Some may be more mature. 
B. Some may have a knowledge of safety. 


C. Some imay have actua! experience to draw on in the 
discussion. 


D. Some may have a faster learning speed than others. 
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Some may be “‘stallers’”” who can slow down the discussion. 


thers may be aggressive and want to monopolize the 
discussion. 


E 
F 
G. There may be a “know-it-all” in the group who must be 
H 


etal 


Siena I 
A 


. 


‘ee properly controlled. 

jae Some may be constant latecomers who ask questions about 
E previous discussions and delay the class. 

res The teaching process consists of: 

4 Telling—this means giving background information to 
— introduce a subject. 


pee 


Showing—a demonstration of some equipment pertaining 
to the subject to be discussed is very impressive. 
Nlustrating—using charts, blackboard, slide, or films are 
very helpful to highlight specific points in the discussion. 
Discussion conference—the participation of the students 
in formulating their thinking about the subject under dis- 
cussion is fundamental to getting the most out of the 
session. 

E. Conclusions—the instructor’s summation of the session 
should knit together the points discussed during the ses- 
sion, and should include other important details that may 
have been overlooked by the group. 

F. Questions—during the session, the instructor should use 

questions to stimulate discussion, and also to help bring 

the discussion back to the subject matter if it has strayed. 
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Guest Instructors 


It is necessary that the instructor be granted full responsibility 
for conduct of the .ass; at times, however, he may wish to call in an 
expert in a particular field as a guest instructor (or lecturer). In 
such event, it is essential that the mstructor maintain control of the 
course. 


The instructor must tie in the work of the guest instructor with 
the balance of the course; he must outline the phase of the subject to 
be covered by the guest and satisfy himself that the guest limits him- 
self to the field as outlined; he should summarize the guest’s contribu- 
tion, pointing out its relative importance in the field of accident pre- i 
vention. While the use of a few guest ir _.ctors (properly utilized) | 


can add to the effectiveness of the cours¢ « series of “lecturers” whose 
topics are not correlated will inevitably result in confusion. 

It is recommended that “guest experts” be used only for supple- 
mentary training, and not to replace even part of this cours which 
should be taught by one instructor. 
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Safety Inspection Procedures 


ADVAM TE 


OF A UNIFORM INSPECTION METHOD 
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RELATIONS 


CHART 11—SERIES B 


SAFETY 
INSPECTIONS 
INSPECTIONS Every industrial plant and each occupational function or operation 
ARE A harbors some existing or potential hazards which arise through normal 
NECESSARY working or production procedures and through changes due te deletion 
ACTIVITY IN A or introduction of inachines, materials, processes or methods, or struc- 
SAFETY tural changes due to construction. This points up -ne need for an 
PROGRAM effective method of hazard appraisal through inspections. 
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PURPOSE OF | 
INSPECTION 


TO DETECT : 


ACCIDENT 


CAUSES 


SYSTEMATIC 
PROTECTION 


The basic purpose of inspection is to detect potential accident causes 
so they may be corrected and to prevent an accident from occurring. 
Through inspection it is possible to determine those deficiencies which 
need to be corrected or improved to bring the plant or operation up 
to at least minimum accepted standards koth from a safety and opera- 
tional standpoint. 


Methodical and well-performed safety inspections, done periodically, 


are an unequalled medium for determining accident-prevention needs. 


A definite, planned system is as necessary for safety inspection as for 


any other procedure. 


UNIFORM 
INFORMATION 


Tise use of standard or specially developed forms and procedures re- 
sults in uniform information for use in checking against previous in- 
spections or inspections of other area plants, jobs, or companies. 


With uniform information, repeatedly finding the same unsafe condi- 


tion will be reccgnized and further necessary action can be taken. 


CORRECTIVE | 


ACTION 
| 


INCREASED 
EFFICIENCY 


INSPECTIONS 
EXPRESS A 
TRUE INTEREST 
IN SAFETY 


OTHER 
SPECIFIC 
RESULTS ARE 
ACHIEVABLE 


The practical value of inspection comes through corrective action being 
accomplished as soon as possible. The extent or hazard indicated for 
each item reported must be weighed *o determine if immediate action 
is required or if some delay is necessary to obtain materials, etc. It is 
possible that temporary corrective action - say be substituted until final 
action can be taken. 


Good safety inspections often produce safer as well as more efficient 


methods. 


Methodically, uniformly planned and conducted safety inspections 
may be examples of efficient operations. 


Coupled with effective action as a result of recommendations, safety 


inspection is one of the best methods by which management can dem- 
onstrate its sincerity regarding accident prevention. 


Other benefits which are shared by both management and the workers 


as a result of safety inspections include increased efficiency and better 
public and employee relations. 
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BETTER PUBLIC || Safety and efficiency always bring their own reward in better personnel 
AND EMPLOYEE |j 2nd public relations. Employees usually prefer working in a safe 


RELATIONS plant, and the reputation of a company is usually judge.t by .eports of 
accidents and injuries. 
Astute management which encourages or requires safety inspections 
realizes that good will and morale values can be obtained in no other 
way. 
SAFE1 ¥ Safety inspections can be valuable in pointing out areas, operations, 
TRAINING FOR or met? Js which require emphasis in supervisor or employee training. 
EMPLOYEES 
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CHART 12—SERIES B 


INSPECTION 
METHODS 


CLASSES OF 
SURVEYS 


There are two fundamental classes of surveys: (1) those made or re- 
quested by the organization surveyed or some segment thereof as a 
function of an internal safety effort; and (2) those made by an “out- 
side” agency or organization. These two classes are composed of five 
basic types. They are as follows: 


These are regular periodic surveys made by safety engineers, safety 
directors, or their staffs. It includes safety committee surveys also, 
when such committees include weekly or monthly inspections in their 
activities. The advantages of this method include: a regular, planned 
program of inspection designed to cover all areas and subjects; fa- 
miliarity by the staff and safety committee inspectors with the opera- 
tions and procedures; early detection of changes in operations or equip- 
ment; followup of recommen.iations. 


CONTINUOUS 
ACTIVITY 
SURVEYS 
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PREVENTIVE These cover scheduled er cumtinuiig surveys by jesignatea plant per- 
MAINTENANCE 1 sonnel, such 2s electricians, mechanics. aud maintenance men. They 
SURVEYS " include botii safaty surveys and those performed for mechanical func- 


tioning, lubrications. efe. Progressive plants schedule survexs at reg- 
| ular intervals, keyed te maintenance records of machinery and other 
| equipment. Thus. potential machine, power. ex other failures are 
| sought out before they happen, thereby preventing damage, break- 


| downs. and injury-producing accidents. 
f A nn cm 
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LICENSED 1 These represent surveys made by specially trained certified or 1i- 
id os = : * t rae ® = Pp 
SURVEYS : censed inspectors. usually not part of the organization he ing inspected. 
1 Boiler, elevator, and electrical surveys are illustrations of this type. 
These surveys, and the tests which are usually a part of them, are very 
exacting and are made at specified times and intervais. 
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SPECIAL _ These surveys are made for special purposes, usually at the request 
SURVEYS ' of management, eraployee groups. or unions. In some cases, they are 


made by a political subdivision, such as a State or municipality. and 
' are sometimes required by law. Such surveys may be made te in- 
vestigate a sertous fire, explesion, or a serious accident. Many lost- 
time accidents {in some States. any accident involving machinery or 
' any type permanent disability) and all deaths by accident may be sub- 
i ject to a special survey. 


ONE-CALL “ These surveys are made according to a predetermined schedule by 
SURVEYS : “outside” inspectors; for example, State agency surveys. This type is 


; generaily performed on an annual or semiannual basis, since the usu- 
| ally small safety staffs and large coverage make it impossible for State, 
i insurance, and similar engineers to do so more often. This msthod is 
i termed “one-call” because there is seldom a personal followup on rec- 
H dati ders issued, this being done b il, if at all 
;, Ommmendations or orders Issued, tis bemg done by mai, Wf at all. 
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INTERNAL : 
PLANT 


INSPECTIONS 


MAKE SAFETY safety committee, a specialist in the operation affected, or somone 


WHO SHOULD There are several possibilities: the safety engineer, the supervisor, the 
INSPECTIONS? | from the boss’ office. 
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WHO INSPECTS— | 
SUPERVISOR 
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Part of the answer to “Who inspects?” is based upon the fact that, in 
Pp p 


mest cases, there should be more than one type of safety inspection. 

Depending upon the size of plant, type, or circumstances involved in 
each case, safety inspections by several persons might be necessary. 

The supervisor should be making a constant safety inspection as he 
makes his rounds—always alert to changing conditions or work meth- 
ods. In some types of work (especially special or unusual work for 
his men), he may need to make hourly checks and inspections to be 
certain that all safety precautions are being taken. In some cases, the 
supervisor is instructed to make a daily inspection at the beginning of 
« shift to be sure there are no existing unsafe condtiions. 
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a ea lS ee SESE 
WHO INSPECTS— | Inspections by the members of a safety com. ‘ttee may reveal hazards 


SAFETY 
COMMITTEE 


MORE THAN 
ONE PERSON 


} which might be ur=rlooked by persons less fa -iliar with the work. 
| Also, inspections serve as a izzining medium by 1 widing an oppor- 
| tunity for thinking and concentratng on safety asa gro >. By actually 
seeing conditions and work methods, members of the uw usittee can 
conduct more intelligent and knowledgeable discussions in . ir meet- 
ings. 
Depending upon the size and complications of the operation, inst. ‘ta- 
| tion, or plant, varying schedules may be established. Some committec 
make inspections each month; others inspect every other month, hold- 
ing meetings only once a month. 


In almost all cases (a very smal] plant might be an exception), more 
than one person should make the safety inspections. 
Although the safety director should have charge of regular, functional- 
type safety inspections, inspections may be done under the direction 
of either the master mechanic, plant engineer, production superin- 
tendent, or other similar functionary. The important point is that such 
inspections shouid be under the direction of a responsible executive 
who can and will give the supervision necessary to assure effectiveness 
to prevent these inspections from becoming meaningless, perfunctory, 
routine gestures and functions. 
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THEY ALL 
SHARE THE 
DUTY 


CAN THE “NEW 


BROOM SWEEP 
CLEANER”? 


WHAT SHOULD 


THE 
“INSPECTOR” 
KNOW OR 
LEARN? 


SOMETIMES, 


SPECIAL 
KNOWLENGE 
IS REQUIRED 


HOW CAN THE 


“NON- 
PROFESSIONAL” 
PREPARE 
HIMSELF? 


As the needs of an organization dictate, circumstances, times, and situ- 
ations may arise when the safety director or one of his staff should make 
safety inspections. 

So, too, recurring occasions may arise when safety inspections should 
be made by other persons or groups: management representatives, su- 
pervisors, committees or their members, “specialists,” or maintenance 
personnel. 

This is not meant to favor one of these in lieu of any of the others. 
For example, the “safety man’s” regular inspections could be supple- 
mented by regular inspections of the safety committee. 

No individual or group should have exclusive responsibility for safety 
inspections. 


In some organizations, when inspections are made by the safety com- 
mittee, which is composed of workers or supervisors, the individuals 
involved inspect each other’s areas of operation. 

It has been found that in many situations, the “stranger” notes unsafe 
conditions or acts which the persons familiar with the operation have 
been missing, and therefore are likely to miss again when inspecting 
for safety. 


Whatever position the person making the safety inspection has -— a 


worker, supervisor, insurance engineer, State inspector—he should 
possess a good working knowledge of the machines, processes, func- 
tions, needs, problems, etc., of the plant, area, or operation which he 


plans to inspect, as well as a sound knowledge of basic accident causes. 


In some special circumstances, he should be an expert; for example, in 
a special industrial hygiene inspection and in comparable situations, a 
high degree of technical and specialized training, background, or 
av....; ** reauired. In this topic under discussion, however, we are not 


covering such situations. 


Where the need exists, before attempting a safety inspection, an imu: 


vidual should acquire and digest all pertinent information available on 
the ty pe operations which he proposes to survey. 

He should review and acquaint himself with the details of these funce- 
tions, generally and specifically and in relation to each other. 

Other supplementary information also is often applicable, depending 
on the circumstances, such as data on accidents which have occurred, 
review of previous safety inspection reports, specific regulations which 
may be required, and standards which may be applicable. 
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WHAT “MAKES” A 
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1. Expertise? 


2. Ability? 


Saree 


3. Experience? 


4, Capacity for ideas? 


5. Self-analysis? 
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WHAT “Knowledge” should encompass at least a reasonable acquaintanceship 
KNOWLEDGE IS with the various aspects of the operations which an individual is to 
NECESSARY TO inspect and an understanding of the hazards or other problems affecting 
QUALIFY AS safety which they represent. 

& “SSAPETY 

INSPECTOR”? 


EXPERTISE An old adage refers to “‘not seeing the forest for the trees.” ' some 
cases, this has been applied to safety inspection in the sense that son:=- 
times being too completely familiar with an operation or area can 
cloud a person’s ability to discern even obvious hazards. 
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ABILITY 


EXPERIENCE 


CAPACITY 
FOR IDEAS 


SELF-ANALYSIS 


There are certain techniques in making a safety inspection which are 
learned by doing. The more times a person makes inspections, the 
more expert he becomes in concentrating on looking for and recogniz- 
ing unsafe conditions. The more knowledge the inspector has of the 
specific types of hazards that may exist in the operation he is inspecting, 
the closer he comes to being an expert in this activity. 


Some people have a greater ability to see, perceive, and recognize po- 
tential accident causes—because of their basic safety interest, percep- 
tiveness, and curiosity. Such natural ability can be improved through 
experience. 


Some persons assigned the responsibility for making safety inspec- 
tions have never done so before and therefore have no experience. 
Lack of experience may be somewhat compensated for by studying and 
learning the basic accident causes and by reviewing previous inspec- 
tion reports. If committee members are rotated, it is important that 
their rotation be staggered so that some persons with experience are 
always retained. 


It has been said that “accident prevention is mostly common sense.” 
The knowledge that the inspector should have—particularly the non- 
professional—would therefore not necessarily include the ability to 
solve accident prevention problems, especially from a_ technical 
standpoint, but it is very advantageous if he “gets ideas” easily. 

What he needs most of all is the ability to recognize hazards or condi- 


tion; and acts which rep*<sent pote itial hazards. 


Geod intentions and a desire to help, even when combined with com- 


mon sense referred to previously, are not usually enough to qualify a 
person to inspect for safety. 

Therefore, to be truly effective, the conscientious inspector should 
critically analyze his ov n qualifications to inspect for safety. 


il 


3 


ne = 


AA pane abe, nT ee eae 
ee ates Sk gt? ReAied RINE ge Toe 


a ee eee 
- 4 pa ke a ed aed ah tees ha 
Oy cheetah alte ly ont tdeTpoudaant astanadpesecd Bi eenatell” «1 


NT 


I 
i 


| shonuiug ual ‘ ey, shlliboatanveati Adu tobe 


i ital i 
_ en 


p rae be = 5 
awe ee ee 


WHO INSPECTS 


SAFETY ENGINEER 


ce 
fo 


Daily Weekly 
Monthly Special 


CHART 17—SERIES B 


WHO INSPECTS— |} Where an organization has a safety engineer, safety director, or what- 

SAFETY ever his title might be, part of his responsibility is conducting safety 

ENGINEER inspections. He determines the frequency of his inspections depending 
upon the other factors involved. 


If there are great variations in conditions, such as a construction pro}- 
ect, he may devote a part of each day to safety inspection. Distance 
between jobs or plants or other considerations may require that his 
inspections be made weekly or monthly. New construction, installa- 
tions, or changes in processes or materials being used may require that 
he make special, unscheduled inspections to make certain that safety 
requirements are met in making the changes and in preparation for 
putting the new equipment or process into operation. 
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WHO INSPECTS 


STATE SAFETY 
REPRESENTATIVE 


Annually 


CHART 18—SERIES B 


WHO INSPECTS— || Most States have a safety inspection staff in the Department of Labor, 


STATE SAFETY 
REPRESENTATIVE 


the Industrial Commission, or some other agency responsible for labor 
law administration. The extent of authority depends upon the spe- 
cisic State law and the type of promotion or enforcement prescribed. 
The small number of State safety representatives, compared with the 
number of establishments, generally allows only one inspection per 
year—often without any additional followup. 
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WHO INSPECTS— || The Federal Government’s responsibility for industrial safety inspec- 
FEDERAL 
GOVERNMENT 


od 


WHO INSPECTS 


Federal Government 


(WHPC — USDL) 
(LSB- USDL) 


By Contact 


By Loading 
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a 


tions rests primarily on two Bureaus of the Department of Labor. The 
safety activity of the Wage and Hour and Public Contracts Pivisions 
generally is confined to manufacturing firms with Government con- 
tracts of $10,000 and over. Safety standards established by WHPC 
are used as a basis for such inspections. In some States, these inspec- 
tions are conducted by the State safety representatives. 

The Longshoremen’s and Harbor Workers’ Compensation Act gives 
authority to che Bureau of Labor Standards to inspect longshoring, ship 
repairs, and shipbreaking activities. 
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WHO INSPECTS 


INSURANCE COMPANY 
SAFCTY ENGINEER 


: According to Policy 
_ Agreement 
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WHO INSPECTS— || Workmen’s compensation insurance companies often assign safety 


: “ INSURANCE engineers to inspect the premises to detect unsafe conaitions and submit 
a COMPANY recommendations. While there seens to be no standard, the amount 
SAFETY of the premium usually is used te determine the extent of this service. 
ENGINEER Probably the greatest influence for making corrections is obtained by 


a, threatening to~ cel the policy. 
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WHAT AIDS 
ARE NEEDED? 


1. Plans 
2. Guides 
3. Forms 


4, Incidental Equipment 


5. Technical Materiais 


6. Incentives 
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WHAT GUIDES, This is an important part of the p:eparation for a safety inspection. 

CHARTS, AND Good preparation is essential for good inspection. 

OTBER AIDS 

SHOULD 

INSPECTOR 

HAVE? l 

LAYOUT AND In many cases, a layout of the area to be inspected is helpful or even 

MACHINERY essential. A chart or listing of machinery, equipment, etc., helps con- 
siderably. All items in this general category should be considered or 
as the need may indicate. 


and patterned to fit the particuiar aspects mvolved in the inspection 
to be made is even better. 


FORMS There are several types of ferms available which can be applied to 
most safety inspections. A form adapted to meet local conditions 
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| The form used may be fed out during inspection or completed after- 
wards frou. notes rusde. But, whatever the techniques, thr use of 
forms is on miegral part of good safety mspection. (Wiscuzsed later 
on.) 
INSPECTION Such a aids as chechhists aud sineilars inspection: ‘guides should b nsed 
GUIDES to help guarsntee a thureagh inspection, dius minimizing the posswility 
| of something being overlooked or forgotten. 
$$ -—--- eee ae SE ee ee cok ae eee 
INCIDENTAL » The taspector should take lane invideatal mecessities, such as a hard 
EQUIPMENT || hat. goggles, flashlight, tape measure, pencil, and .ay other basic acces- 


ROUTING THE 
INSPECTION 


SOME DO'S 
AND DONT’S 


sories needed t. make an efficient inspection. 


a a le a A TN LE SS ST PLP PT 


eae 
Akhough there is uo standard sequence for the most productive safety 


inspection, it is best to follow a process er operation from the beginning 
-——from the raw material, step by step throagh to the finished product. 
Thic would be true in most preduction operations, chemical and manu- 
facturing plants, etc. But in custom: operations or in an area making 
a preduct by different methods. the layout may lend itself to unit-by- 
unit or a nonrouted method, rather than the step-by-step method of 
safety inspection. 

Usually, inspection in sequence is easier, saves time, and is more effi- 
cient; also, needs are recognized more readily. Then, too, there is less 


chance of missing something even though the safety inspector may feel 
that he is familier with the operation. 


Make necessary notes, but don’t be “obvious”; the fewer, the better. 


Avoid “skowiness” in recording information. 

Don’t disturb workers. As yeu make your inspection, do so without 
disrupting operations. 

Avoid conversation with workers, except with supervisor’s approval. 
Do zot “lecture”; do not argue. 

Inspect afl areas. Check th. soughly, open deers, don't be “steered 
away” from any area whether isolated or not. (Exception: where se- 
curity clearance is required but inspector has not been cleared. } 


Seek out the reasons why any adverse condition exists. 
Discuss the inspection with supervisors if they wish to, but don’t get 
into an argument with them. 
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RECOMSIEN EB A- The safety mspector shculd crgauizz his notes and decide upun neces- 
TICNS sary recoromendations listing each rzenmiacndation’s d finite location 
in the area inspected. 


st vA toa, 


_ Recommendations shavid nave « good basis im Jogic, be well worded, 
- and take inte secount as mach as possible the -iex points of the peaple 
o thes affect. 
He shenid be prepared te substantiate his opinions witk stundards, 
_ vedes, oe accepted practice and chould not “lead” the recommendation 
| «Ust with any of guestionsdle invgortance. 
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WHAT SHOULD YOU 
LOOK FOR? 


l. General Conditions 


2. Specific Hazards 


3. Work Practices L 

CHART 22—SERIES B 

: eee eee eee eee ws OS “sso {TTT ee eee é 

e : WHAT SHOULD | There are three basic categories in a safety inspection: general condi- 2 
Re THE SAFETY | tions, specific operations, and work practices. F 
—_— INSPECTOR & 
LOOK FOR? : 
GENERAL General conditions would include lighting, housekeeping. ventilation, : 
CONDIFIONS ! and similar matters. 3 
a ee ee ‘4 

SPECTFIC t SpeciSe hazards estegory would include tools, machines, equipment, |: 
HAZARDS i avcterials, ete. s 

WORK ‘ The work practices category is an appraisal of methods and the manner : 
PRACTICES |, whic’, methods are unplemented. i 
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Pass out “Student Work Sheet,” entitled “Thirty- 
five Items To Consider for a Safety Inspection,” 
then discuss each of the items, pointing out that the 
list is illustrative and intended as a guide. En- 
courage class discussion. 
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HOW TO GET 
RESULTS 


1. Reporting 


2. Recording 


3. Application 


CHART 23—SERIES B 


WHAT 
REPORTING AND 
RECORDING 
PROCEDURES 
SHOULD BE 
USED? 


Reperts and records should be as simple as passible. Cumbersome 
elaboration of ary good, basic system will not necessarily make it work 
hetier nor will it produce a more effective result. 
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FORMS 


RECORDING AND 
HANDLING 
PROCEDURES 


APPLYING 
THESE 
PRINCIPLES 


Forms are a valuabie adjunct to safety inspection if they are compre- 
hensive and well prepared. The checklist and similar type forms have 
a tendency, of course, t> limit the breadth of the inspection. On the 
other liand, completely aarrative-type reporting usually is verbose, 
cumbersome, incoherent, aod difficult to understand. 

Inspection and reporting fois are therefore usually more effective 
when they combine the better teatures of both the checklist and narra- 
tive type which produce a quick aud easy method of reporting, but also 
allows narrative description when necessary. 


Recording and the procedural aspects of safety inspections, the recom- 


mendations made as a consequence, and the further activity resulting 
also are areas where brevity and efficiency combined with proper and 
established procedures and thoroughness will produce meaningful re- 
sults. 


In this discussion, the foregoing comments on reporting and procedures 


are, of necessity, quite general. No exact rules or ideas can apply in 
al] instances. 

The main point here is that in ech case, based upor the circumstances 
involved, a standard procedure should be set up to cover the type of 
reporting to be used and th. method by which recommendations will 
ke handled, recorded, filed, classified, and followed up, and al} other 


material and functional details which are produced by safety inspee- 
tions. 
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INSPECTION 
PROCEDURES 


A worthwhile, productive, and valzavle inspection must be a complete 
and well-planned operation. The following discussion on this subject 
relates primarily to the situation as it affects the representatve of a 
State agency, casualty company, etc., but much of the material, particu- 
larly that on the actual survey and the preparation for it, is important 
to the inplant survey operation as well. 


c 


Advance planning is an absolute essential for a worthwhile safety sur 


PREPARATION 


| i cyt te Hy 4 hie 


ae HAS MANY vey. The following steps must be given careful consideration and be 
. SEGMENTS thoroughly planned, when applicable: 

. REVIEW THE Digest all pertinent information available on the industry and the type 

CIRCUMSTANCES |) of operations involved, both generally and specifically, and in relation 


I GENERAL 


to each other Acquire, develop, and study injury-frequency and 
severity rates and information on past accidents for both the indust~y 


| cence.nea and the plant te be surveyed. 
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-~NAL 4& THE i Study published material on typical hazards of the industr, and the 

: an HAZARDS | plant o¢ operation to be surveyed. If available, procure ai:d study 

|} ether surve 7s previously made by insurance, State, consults ‘ive, or 
| other asencies ¢~ individuals. 


ns 


: APPRAISE 
/OURSELF 


Is this an wnusval situation, so far as your capabilities and exp: rience 
is concerned? Are you fully qualified to handle this matter ak 1e or 
should you arrange for assistance or collaboration? 


—_———— 


Give consiceraiion to what laws, codes, regulations, standards, ind 
other requixea or established data may be applied. National, St: te, 
or focal lzi's or codes and standards, such as ASA, NFPA, etc., m.’y 
have appreciable bearing upon the decisions you will have to make i2 
your survey. 


JELIBERATE 
COCN LECeL 
ASPECTS 
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For obviow reasons, surveys should not be attempted when a plant is 
UA A Oe 


ot overating in reasonably normal fashion, such as during slack oper- 
| atic, char zeovers, or whea, for any reason, a distorted or misleading 
i| sicteze might zesult. Exceptions to this would be 2 need for a survey 
ges anusual circumstances. In some cases, planning the time of the 
| sarvzy 7culd include consideration of personal expediency for either 
jj “2% Be. sen making the survey or for those in the plant. But, if a “sur- 
| avise” “ype of survey is in order, the best time should be determined 


. <. zcovence, Under some conditions, timing can be important, and in 
' | asl cazes, it should be given due thought. 

. PERSONAL ll Some »¢isonal information about persons with whom one must deal is 

INFORMATIG!! helpiai, periicularly if some “selling” of safety becomes necessary. 


‘y any czse, pextinent information on backgrounds, attitudes, and past 
actiozs acd responses in such circumstances will be helpful. 


INCIDENTAL Should a i-tter be directed to the plant, asking for an appointment, 
PRO“ROURES or should 2 noiice of inient to survey be sent? Who will the surveyor 

contact in the crganization or plant to be surveyed? Is coordination 
| with any other persons or circumstances necessary? Are there any 
| 


othe> specie) or anusua! aspects which should be planned for in ad- 
varee? 

See me ooo 
DEVELOr £ PLAIN " 4° t2e eztent possible «nd bzsed upon one’s information of the plant, 
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No. plan cx revte fer the survey should be developed, having definite 
ee | objectives; + dv... mination should be made of the areas, buildings, and 
re Soman | - ,2cations which are to be covered and the order in which they should 

et ' ge studied This would also apply to the order in which particular 
¥ tencitens, such as repair, housekeeping, or maintenance will be sur- 
oe | veyed. or whether they will be considered as parts ot the operations 
&, : they affect. Also to be decided are sequences of given operaticns. 
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The objective of advance planning is usually a logical step-by-step 
sequence from the first step to the last, whether it is an entire plant 
or one particular operation to be surveyed. Advanced consideration 
should be given to special machinery, functions, or other aspects in- 
cluded. In general, the scope and specifics of the survey should be 
defined in advance as much as possible. 


Whether or not any safety improvements will actually be made on 
the basis of the inspection depends on how well the inspector is able 
to sell his ideas. He should therefore assemble materials that will sup- 
port his recommendations. 


“SALES” IDEAS 
AND MATERIALS 
ARE NEEDED 


TECHNICAL OR 
OTHER SAFETY 
MATERIALS 


Inspectors should acquire booklets, posters, drawings, and pians of the 
areas, and other materials to present to plant or operations manage- 
ment for either use or distribution, or to use to complete explanation 
of recommendations. 


FORMS ARE 
USUALLY 
NEEDED 


There are several types of forms which might be used in an inspection 
or as a result of it—those for compiling data or for reporting purposes; 
usually State, insurance, and other similar groups have these. When 
such forms are not available, the surveyor should anticipate his needs 
and procure them in advance. 


CONTACT 


The State inspector’s first contact may be preceded by a letter or notice. 
In any event, he should see top management first, present identification, 
clarify visit’s purpose, maintain proper decorum, and make his origi- 
nal contact only with “the boss”—president, manager, etc.—but not 
with the line supervisor or staff. 


PREINSPECTION 
INTERVIEW 


The purpose of the preinspection interview is to provide an opportunity 
for the State, Government, or insurance inspector to discuss with top 
management the objectives and procedures for the inspection and to 
make arrangements for persons to accompany the inspector, ete. 


This is an excellent opportunity to establish good relationships, pro- 
mote a safety program, and to reach a mutual understanding of pur- 
poses, procedures, and expected results. : 
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It ic ‘nportant that the interview be witb the top official of the plant or { 
installation. [ 


{i is noi possible to outline any erde: v2 surve, sicps which will ft an \4 
“ROUTE” OR situations. Whether the safety program records, -vhen applicah's (ara ‘a 
ORDER C& | a scudy of these as well as the plant can be very impoziani), or ihe 
INSPEC PION || coerations isemse:ves should be surveyed first Cepends "pen 2 over mt 
ce facters 8 ihe person making the inspeet?: > ts not families erik ike 

1 -cpentments end processes i: 3 givea plant, o- “Sue w Tentes « > aotermuns 
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WHAT TO LOOK 


FOR 


RECEIVING, 


SHIPPING, 
STORAGE 


MATERIALS 


HANDLING 


BUILDING 
CONDITIONS, 
PLANT LAYOUT, 
HOUSEKEEPING 


ELECTRICAL 
EQUIPMENT 
LIGHTING 


VENTILATION 


COLOR 
CONDITIONING 


MACHINERY 


EMPLOYEES 


estahlishment and its procedures to be certain that the records are 
authentic, he can take this into consideration in making this conclusion. 
However, if there is a possihility that evidence of violations, needs, or 
other pertinent information might be concealed, it might be better to 
review the records first. Some agencies require their men tu vary 
inspection procedures so that nanagement will not know what the pro- 
cedure will he. 


To accomplish the ohjectives of checking general conditions, specific 
hazards, and work practices, the scope of your inspection would include: 


Equipment, joh planning, layout, methods. Piling and stacking—safe 
heights, floor loads, projecting materials, methods. 


Inplant transportation—hand trucks, power trucks, push trucks, gan- 
trys, overhead materials handling—monorails, hoists, hridge uranes. 


Floors, walls, exits, stairs, walkways, ramps, ceilings, huilding and 
operations locations, flow of materiais equipixaent location aisles, special 
fixtures, storage. Waste disposal, tool cleanliness, leakage and spillage, 
general and immediate work areas, methods. 


Electrical—switches, hreakers, fuses, junctions, motors, grounding, 
explosicn-proof equipment. 

Lighting—modern, permanent, bright encugh, wel! diffused, ne glare, 
approved installation, independently controlled, not in the way, supple- 
mentary lighting. 


Temperature and veutilation—warm enough, cool exneugh, humidity, 
good artificial or natural ventilation. 

Dusts, fumes, gases—individual and genera! exhaust systems capacities, 
types, storage or dispesition of contaminants. 


Color—painted walls, floors, ceilings, machines, objects, equipment, 
piping, color coding. 


Point of operation, flywheels, gears, shafts, pulleys, keyways, helting, 
couplings, sprockets, chains, frame, methods of attachment, general 
condition, operating conirols, electrical grounding, lighting, incidental 
tools and equipment, hrakes, exhausting, oiling and adjusting, speeds, 
operating authority. 


Experienced; trained; clean, oil and adjust machinery safely; wear safe 
clothes and shoes; use protective equipment; use guards; use feeding 
devices; check machine hefore starting; store tools and equipment 
safely; lift safety. Check age, class, type, sex of employees. 
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MOTION AND 
FATIGUE 


MANUAL 
LIFTING 


PERSONAL 
EQUIPMENT 


FLYING OBJECTS 


MAINTENANCE 


FIRE 
PREVENTION 


WELDING 


TOOLS 


PRESURE 
VESSELS 


FACILITIES 


LIFTING 
DEVICES 


DANGEROUS 


SUBSTANCES 


NOISE 


SAFETY 
PROGRAM 


FALLS—CAUSES 


Regular, effective, trained and specialized perscnnel, good niateriais 
and parts, safe methods. 


Repetitive motion and fatigue—muscular strain, pads and cushions, 
chairs and stools. 


Proper grip, safe footing, back straight, knees bent, gets help, carries 


slowly, steady motion. Objects not too heavy, slippery, poorly shaped, 
bulky. 


er 


Protective clothing and equipment—shoes, glicves, eye protection, res- 


pirators, caps, coats, spats, aprons. Close fit or easy-to-remove clothes, 
maintenance. Psychological aspects. 


Floors, steps, ramps, slopes, platforms, different levels. 


Consider size and range from dust to kickbacks. Materials, flying 
machine parts, wheels, etc. 


— 


Fire prevention and control-—extinguishers, exits, assigned personnel, 
safe conditions, proper storage, dangerous operations separated, fire 
doors and walls, flammable materials, explosion-proof fixtures. 


Cylinders, hoses, valves, torches, regulators, isolation, protection, 
actinic rays. 


Handtools and power tools—purchase, inspection, storage, repair, 
maintenance, trarsport, safe use, proper type, proper size, special tecle, 
grounding. 


Experienced operators, regular inspection, maintenance ard repair, 
safety device equipped, safely lucated or protected. 


Employee facilities—roomy, clean, well lighted, sereened, ventilated, 
painted. 


Conveyors, elevators, and other lifting devices—enclosed shafts, ma- 
chinery protected, no unauthorized use, regular inspection, good main- 
tenance. 


Chemicals, explosives, and other dangerous substances—storage, han- 


dling, transportation, protective clothing and equipnient, supervision, 
training, amounts, warning signs. 


Isolation, ear protection, baffles. 


Present safety activities—safety engineer, safety committees, meetings, 
training, accident reporting, investigations, accident records, job safety 
analyses, cost charging system, responsibilities, job hazard analyses. 
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SUMMARY The foregoing list is not a complete one; it is intended only as a guide 
to which the student will add as circumstances dictate to make up a 


thorough survey. 


The inspector’s ccaduct should be exeiaplary at all times, particularly 
if he has legal authority. He should never assume that management is 
unwilling to ovey the law or is indifferent to the safety of its employees. 
Employers are rarely consciously inhuman. The overwhelming major- 
ity of accidents are due to the lack of safety-mindedness either of 
management or workers and in no way justifies an attitude of condem- 
nation on the part of the inspector. He is there to determine conditions 
and secure improvement where it is needed; it is his job to arouse man- 
agement’s interest in safety. He is there as a service to the workers, 
the employer, and the public. 


PERSONAL 
CONDUCT 


Only if an employer consistently refuses to cooperate should force be 
used; however, a competent and experienced inspector rarely needs to 
use force. 


POST-SURVEY This, too, is an important part of the work. Agreement must be reached 
INTERVIEW on the results of, and the needs for, action disclosed by the inspection. 


PREPARATION 
FOR THE 
INTERVIEW 


Organize notes and decide upon necessary orders or recommendations, 
giving each of them a definite location in the plant for easy reference. 
Work the presentation carefully, taking into account the viewpoints 
of management and labor, the justification for any higher-than-normal 
expenditures, and sales points which may be used. Orders and recom- 
mendations should be written in order of importance, and the inspec- 
tor should be prepared to substantiate all recommendations or orders. 


This is the point at which the ability to give clear, concise, and reason- 
able explanations and descriptions—and to convince (sell) manage- 
ment of the importance and necessity for making the corrections or 
additions—will determine to an appreciable deg, ee just how much good 
will come of this effort. A few rules of good salesmanship apply here: 
(1) be neat in dress and appearance; (2) have ability to sell one’s 
self—have winning personality; (3) observe good human relations 
practices; (4) know your product; (5) observe the principles of the 
agency or organization you may represent; ard (6) generate accept- 
ance and enthusiasm. 


SOME HINTS TO 
CONVINCE 


THE ACTUAL Open with a compliment; think of something appropriate that you can 
DISCUSSION remark upon. Tailor your recommendations to fit the particular needs 
of this plant or installation to the greatest degree possible, making sure 
you present them in a reasonable and well-organized fashion. Try to 
“tie in” any recommendations, orders, or p-ans you suggest with any 
safety activities presently existing in the plant. Be constructive, re- 
membering that your approach should be clear, certain, and definite. 
Don’t over-elaborate—be as brief as is commensurate with comprehen- 
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ISSUANCE OF 
ORDERS 


ORDERS BY 
INSPECTOR TO 
EMPLOYER 


INSPECTOR TO 


sive coverage of your subject. Press for definite conclusions and get 
agreement. Arrange schedule for any revisit or uiher follownp. 


Since the issuance of orders, as in the case of State agency inspectors, 
often presents a different situation than what occurs as a result of a 
normal “survey,” particularly a voluntary one, a few words on this 
category are in order. The procedure for giving safety orders to the 
employer for compliance with the law wiil vary with the policy of each 
individual State labor department. Some departments require that 
all such orders be given by the head of the department by letter, based 
on information provided by the written report of the inspector. In this 
case, the inspector usuaily explains the regulations to the employer, 
pointing out any variance between the practice in the plant and the 
requirements of the law and writes and returns to his superior officer 
a complete and accurate report of his findings. 


Where the policy of the department permits the inspector to give the 
orders to an employer, it is generally agreed that they should be given 
in writing to the plant executive, after verbal discussion and explana- 
tion. Securiag the employer’s signature is required by some States on 
the theory that the department thereby establishes a recora of the fact 
that the conditions cited were known to the employer on a specific date 
and that he understood that he was responsible for making certain 
changes to comply with the law. Written orders should be at least in 
duplicate—a copy for the employer, one for the department, and 
perhaps a third copy for the inspector. 


In either of the foregoing cases. the inspector should discuss with the 


DISCUSS ORDERS i employer practical means of making the changes legally required, since 


WITH 
EMPLOYER 


FOLLOWUP 


the ultimate value of the inspector’s work lies in the extent to which 
he is able to promote the employer’s desire and interest to comply with 
the orders. 


Rarely does a safety inspection prodnce a complete result in and of 
itself; more often, it establishes what should be done. In most cases, 
therefore, further action, assistance, subsequent surveys, rechecking, or 
attention of some sort is necessary. 


Follownp is most practical on internal inspections where the persons 
making the original inspection are readily available to see if corrections 
have been made or if the changes or additions are satisfactory. This is 
a most important part of the inspection procedure which, in many 
cases, is not practical or possible where State, insurance company, or 
other inspection staffs are overworked or have too few inspectors. 
While followup may be made by telephone or letter, the most produc- 
tive and satisfactory method is the persona! visit, at which time the 
inspector may give lis approval and have the opportunity for further 
discnssion and safety promotion. 
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What is to be inspected? 


Yow often? 


Who will inspect? 


ete eee ee 


4, Who will supervise? 


-. 2 ‘ 5. Reports and records? 


:= 4 : 6. Corrective action? 
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i : ; CHART 25—SERIES B 

2 SUMMARY Many details are involved in a good safety inspection procedure, but the 
] p38 points requiring full consideration and development in an effective sys- 
: ie tem which will produce meaningful results are quite simple; namely— 
4 i : What is to be inspected? 

5: — Hew often is each thing, process, or area to be inspected? 

EB: F | : Who is to do the inspecting, and what procedures are to be used? 

4 Who will supervise inspection activities and how? 

_ - What reports and records will be needed, and how will they be handled? 
a . What provisions must be made for taking corrective action? 


Sincere and diligent safety inspection efforts made as a result and part 
of a good inspection system and which are based upon the foregoing 
principles can only produce a valuable and fulfilling result. 


Hand out occupational safety aids, “Inspecting for 
Safety,” “Plant Inspection Check Sheet,” and “A 
Ladder and Stairway Inspection Sheet.” 
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GCCUPATIONAL SAFETY AID 


INSPECTING FOR SAFETY 


Safety inspections are a necessary Segment of 2 complete safety 
program, Tney are essentiad tc maintaining acceptable standards of safety 
for physical facilities and working practices. Conditions cre conStantiy 
changing. Materials are moved, stockpiles are depleted, waste matericls 
accumulate, and many other changes occur daily or even by the hour. If 
machinery is invoived, changes occur as a result of use, vear, or abuse, 
In offices and similar places of employment, there are cnanges in layout, 
additions of equipment, and wear and tear of such items as floors, rugs, 
and equipment. 


Safety inspections are a means of surveying end appraising 


the problems of unsafe conditions and work practices which result from 
these changes. Safety inspections provide for: 


DETECTION 


--seeking out the unsafe work 
methods and conditions. 


ANALYSIS 


«-determining why the unsafe 
methods or conditions exist. 


CORRECTION 


~-elisination of the unsafe 
methods er conditions. 


UNITED STATES DEPARTHENT OF LABOR 
BUREAU OF LABOR STANDARDS 


Washington, D. C, 20210 
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TYPES OF INSPECTIONS 


CONTINUSUS ACTIVITY - These are the ‘‘day-to-day’’ inspections made by safety directors, 
safety engineers, or their staffs. Inspection activities of safety committees are in- 
cluded. 


PREVENTIVE MAINTENANCE - Scheduled or continuing inspections by designated plant per- 
sonnel such as electricians, mechanics, maintenance men and similar personnel. This 
includes inspections for safety as well as for mechanical functioning, damage, luori- 
cation, and wear and tear. 


LECENSED - Inspections made by certified and/or licensed inspectors, usually not em- 
ployees of the organization being inspected. Boiler, elevator, and electrical inspec- 
tors conduct this type of inspection. 


SPECIAL INSPECTIONS - Inspections made for special purposes; usually upon request of 
management, governmental officials, employee groups, or unions. 


ONE-CALL - These are inspections made according to a predetermined schedule by ‘‘out- 
side’’ inspectors, usually annually or semi-annually. An example would be State agency 
inspections. 


STEPS IN A SAFETY INSPECTION 


PREPARATION - PLAN - Prepare for your inspection teforehand by planning the procedures 
to be followed. 


REVIE® - Check available records on past history of area to be inspected. 


STUDY - Obtain and review information on hazards of operations to b. 
inspected. 

OUTLINE - Prepare list of specific items to check. 

PROCURE - Acquire booklets, posters, or other materials to be dis- 
tributed. 


EQUIPMENT - NOTEBOOK, pencil, hard hat, flashlight, goggles, tape measure. 


PLAN ROWTE - HAVE DEFINITE OBJECTIVE - Determine areas, buildings, operations, or 
other objectives such as housekeeping, machine guarding. 
FOLLOW SEQUENCE - Observe operations by starting from first process, 
and following through in sequence. 


INSPECTION - GENERAL CONDITIONS - Lighting, work areas, buildings, chemicals, and 
PATTERN materials, 

SPECIFIC HAZARDS - Tools, machines, equipment. 

WORK PRACTICES - The human elemert; how work is done, 
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INSPECT Don’t miss any- 
ALL ABBAS thing; even 


SOME INSPECTION TIPS 


BAKE NOTES But don’t be 

obvious. 
Avoid "showiness” in record- 
ing information. 


DON’T DISTURB AS you make 


your tour, 
do so without disrupting 
operations. 
AVOID Don’ t stop 


CONVERSATION and speak to 
the yworkers, 
except with the supervisor’s 


those areas 
"where no one ever goes.” 
Don’t be steered away fron 


anything. 

BE CONSTRUCTIVE Your approach should be clear and certain. Renen- 
ber, you are performing an affirmative function. 

SEEK REASONS Look for "why" adverse conditions exist; but think 
in terms of corrective action only. 

ADVISE SUPERVISORS Give the benefit of your thinking to the super- 


visors you contact. Answer their questions, discuss 
items with them if they wish. (But, don’t get into arguments, or time- 


consuming and disrupting discussion—a good inspector doesn’t get involved 
in arguments. ) 


PREPARE RECOBMENDATIONS Be prepared to ciscuss recommendations with super- 


visor and top management. Have good reference notes. 
Make sure your ideas are reasonable and well organized. Use “selling" ap- 
proach to convince of the needs you have observed. 
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EXAMPLES OF WHAT TO CHECK IN A SAFETY INSPECTION ~- This }ist 
does not cover afi conditions. It is intended as a guide. 


RECEIVING, SHIPPING, STORAGE - Equipment, job planning, layout, heights, floor 
loads, projection of materials, material-handling methods 


BUILDING CONDITIONS - Floors, walls, ceilings, exits, stairs, walkways, ramps, 
platforms, driveways, aisles 


HOUSEKEEPING ~ Waste disposal, tools, objects, materials, leakage and spillage, 
methods, schedules, work areas, remote areas, windows, ledges 


ELECTRICITY ~ Equipment, switches, breakers, fuses, switchboards, junctions, 


special fixtures, circuits, insulation, extensions, tools, motors, grounding, 
code compliance 


LIGHTING - Type, intensity, controls, condition, diffusion, location, glare 
and shadow control, standards applied 


HEATING AND VENTILATION - “Ype, effectiveness, temperature, humidity, controls, 
natural and artificial ventilation and exhausting 


BACBINES - Points of operation, flywheels, gears, shafts, pulleys, key ways, 
belts, couplings, sprockets, chains, frames, controls, lighting, tools and, 
equipment, brakes, exhausting, feeding, oiling, adjusting, maintenance, ground- 
ing, how attached, work sprce, location 


PERSONNEL - Training, experience, methods of checking machines before use, 
methods of cleaning, oiling, or adjusting machinery, type clothing, personal 
protective equipment, use of guards, tool storage, work practices 


HAND AND POWER TOOLS - Purchasing standards, inspection, storage, repair, types, 
maintenance, grounding, use and handling 


CHEMICALS - Storage, handling, transportation, amounts used, warning signs, 
supervision, training, protective clothing and equipment 


FIRE PBEVENTEON ~- Extinguishers, alarms, sprinklers, smoking rules, exits, 
personnel assigned, separation of flammable materials and dangercus operations, 
explosion-proof fixtures, waste disposal 


WAINTENANCE - Regularity, effectiveness, training of personnel, materials and 
equipment used, method of locking out machinery, general methods 


PERSONAL PROTECTIGN - Type, size, maintenance, repair, storage, assignment of 
responsibility, purchasing methods, standards observed, rules of use, method 
of assignment 
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PLANT INSPECTION CHECK SHEET 


Metal Work'ng Machines Woodworking Machines 


- Engtne and turret lathes} 1. Swing cut-off saws 
. 
= |4. Dritt presses | 4. dointers 


5. Grinding wheels 5. Band saws 


(. Items of inspection to check on each machine: 


rs is there a point-of-operation guard provided 
ca for this machine? 


: Does It keep operator's fingers and hands out 
be of the hazard zone? 


of Is there any evidence to show that protective 


devices ere being removed? 
: Operation 


Could you design or suggest a more practical, 
workable guard? 


Could changes be made on the machine which 
would remove the point-of-operation hazard 
% and increase the work efficiency? 


Are there any exposed gears, sprockets, 
pulleys, or fi ywheels? 


Are there any belt or chain drives exposed? 


Power 


- Are the starting and stopping devices within 
easy reach? 


Transmission 


if there is more than one operator, are separate 
controls provided? 


Are there any exposed set screws, key ways, 
collars, etc.? 
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Guards 


General 


Other specific conditions relating to machines 


a. Do the guards provided meet the minimum YES | NO | 
State or ASA standards? 


b. Would you suggest a change in the existing 
guard structure? 


c. Can oiling be done without removing the 
guards? 


ls there a system for shutting down machinery 
when guards are removed? 


Is there a chip hopper or exhaust system to 
take up scrap? 


is the fiooring about the machine clear, 
free of holes, dry, etc.? 


Is space provided for new or completed work? 


NOTES 
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4. Items to check In connection with machine operations 


a. 1s there a possible strain due to fausty 
“handling” operations? 


b. Does the operator have to reach over, through, 
or under gangerous equipment or ob jects? 


c. ts there any danger of the operator starting 
the machine by accidentally pushing, pulling, 
dropping materials, or stepping on the 

Persona | operating mechanism? 


Hazards d. Does the work of this machine endanger 
the operator on front, back, or at either 
side of this area? 


@. is seat provided *or operator and does it 
have proper adjustment? 


f. Where audible signals are used, can they 
be heard at this machine? 


Is there any dancer of this cperator being 
pushed, shoved, or struck by passing trucks, 


material, or workers? 


h. is this operator dressed for the Job, i.e.; 
Protective short sleeves, tight clothing, absence of 
ties or finger rings, erc.? 


Equi pment 


{. Is this operator provided with protective 
clothing where needed, |.e., goggles, 
gloves, safety shoes, etc.? 


NOTE: From the answers, formulate, in narrative style, your 
recommendations (continue .otes on page 4). 
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A LADDER AND STAIRWAY INSPECTION SHEET 


Work sheet is to assist in iccating and analyzing specific 
defects and cconditicn cf ladders, stairways and scaffoids. 
Also serves as an aid in making specific recommendations. 


Plant: 


Department: 


COLUMNS ARE LISTED FOR BRIEF NOTES ON CONDITIONS FOUND DURING INSPECTION 

|. TYPES OF LADDERS 
BEING USED: YES | NO 

orm || 


REMARKS 
What they are used for 


portato Siraisnt = | || 
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» DEFECTS Location or REMARKS 
in LADDER | nedser {adder number | condition and Fecompende tice 


ae Nencuni tone 
rung spaces? 


b. Too wide or 
too narrow? 


c. Inadequate 
clearances? 


d. Handhol ds 
lacking? 


h. Safety feet 
not used? 


e, Cages needed? 


*. Defective 
condition noted? | 


g. Inadequate lock=- 
ing devices? 


a] 
@ 


e 
e 


REMARKS 
condition and recommendation 
@. Are ladders 
painted? 
1 b. Inspected 
regularly? 


c. Marked for 
identification? 


d. Stored 
properly? 


NOTES; 
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4. DEFECTS IN STAIRWAYS 
to and from area 
being Inspected 


REMARKS 


~< 
iy 
wn 


condition and recommendation 


a. Non-uniform 
riser heights? 


b. Non-uniform 
tread widths? 


c. Worn or 
s!ippery steps? 


d. Nosing 
missing? 


e. treads too 
narrow? 


f. Risers too 
high? 


g. Stairway too 
steep? 


h. Insufficient 
railing? 


i. Railing destgn 
correct? 


j. Stairway too 
long? 


Pt tT tT tT et tT Tt 


k. Stairway too 


narrow? 


|. Other 


Note: Stairway fighting is treated later under the subject 
"E}lumination." 
4] 


=~4« 
Summarize your notes above for each subject or condition noted and write the 
recommendation in the space provided below as you would present it to 
management. 
}. LADDER DEFECTS NOTED: 
| 
me | 
=, 2. MAINTENANCE SUGGESTIONS: 
a 
Ss 
ia: 
= f 3. RECOMMENDATIONS FOR STAIRWAY: 
= . 
ae: } 
-= | 
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Personal Protective Equipment. (Safety in Industry, Instructor 
Outline). 


Bureau of Labor Standards, Washington, D.C. 
Bull-299 

Pub Date - 67 

DOCUMENT NOT AVAILABLE FROM EDRS 46p. 


*SAFETY, *SAFETY EQUIPMENT, *INDUSTRY, *CURRICULUM GUIDES, 
“INDUSTRIAL EDUCATION, 


This instructor outline consists of illustrations of protective 
equipment and informative material on construction requirements, 
use of equipment, other factors to consider for eye, head, ard 
foot protection, and protective ciothing materials. Instructions 
for planning the course and preparing the classroom and tips for 
teaching are provided, The outline was developed by staff of the 
Office of Occupational Safety and the International Division, 
Bureau of Labor Standards, U.S. Gepartment of Labor. This document 
is available as GPO L16,3--299 for 35 cents from Superintendent of 
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This instructor outline is one of a series 
developed by staff of the Office of Occupational 
Safety and the International Division, Bureau 
of Labor Standards, U.S. Department of Labor. 

The outline is intended only as a guide to 
standard presentation of the subject in sequence 
and basic content. Additional information, 
material, and illustrations should be included for 
a complete presentation suitable to the conditions, 
locality. industry, or occupational group. 


pare 


Note: American Standards Association name was changed 
to United States of America Standards Institute (USASI) 
August 1966. Ali American Standards now known as 
USA Standards (USAS). 


For sale by the Superintendent of Documents, U.S. Government Printlog Office 
Washington, D.C., 20402 - Price 35 cents 
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U.S. DEPARTMENT OF HEALTH, EDUCATION & WELFARE 
OFFICE OF EDUCATION 


ae gs THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 


ioe ee PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
oe a STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
, i “ae POSITIGN OR POLICY. 


SAFETY IN INDUSTRY 


INSTRUCTOR OUTLINE, 
U. S$. DEPARTMENT OF LABOR SAFETY TRAINING PROGRAMS 


personal 
protective 
equipment, 
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SAFETY TRAINING TECHNIQUES 


It is of utmost importance that the instructor become acquainted with some of 
the basie training techniques in order to better prepare himself to conduct the 
course successfully. 


Planning 


1. The mstructor should have such visual aids as are pertinent to the subject 
matter of the course. These should be set up in proper sequence. An indication 
or note on the instructor’s outline could be very helpful as a guide that a particular 
visual aid should be used. 

2. The course outline as well as the handout materia! and the visual aids 
should be checked at regular intervals. This should be done by the instructor in 
order to revise, improve, and modernize the covrse presentation. The material 
should also be ehecked to make sure that it conforms with policies of labor and 
management in the country where it will be presented. 

3. The instructor’s outline should be adapted by him to his particular method 
of presentation, keeping in nsind that this is a discussion conference type of session. 

4, The instructor would do well to get an advance list of the students that 
will participate and their positions and backgrounds. A study of such informa 
tion could be very helpful to the instructor when he faces his class. 


Preparation of Classroom 


Many conferences and courses have failed simply because no preparation was 
made for the classroom facilities. 

1, The classroom should be located in an area where there is the least amount 
of noise or distraction. 

2. Good ventilation, lighting, and sufficient room are important aspects to 
consider. 

3. The seating arrangement and seats should be comfortable as well as in- 
formal. A round-table seating arrangement is the most effective for discussion- 
conference sessions, 

4, The room should be equipped with a good blackboard, sufficient chalk, 
and a clean eraser. A stand should be available for mounting the charts and 
visual aids to be used during the conference. A 35-mm. slide projector should be 
available. 
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Teaching 


1. An official of the organization should open the first session with a statement 
regarding the general objectives of the course. He then should introduce the 
instructor to give him the proper posture in relation to the group he will teach. 

2. At the first session, the instructor should open with an explanation of the 
course objectives and its method of presentation. At this time, he should draw 
upon his experiences to relate an illustrative incident that will bring him in closer 
relationship with the group and, at the same time, enable him to introduce the 
theme of the first session. 

3. The course should be presented by employing the diseussion-conference 
method. 

4, The instructor should have the elass follow a predetermined schedule and 
ma:..tain orde: at all times. Only one participane should be permitted to give his 
viewpoint at a time. The instructor should keep the elass diseussion within the 
subject matter as contained in the instruetor’s outline. 

5. If possible, an official should be asked to speak at the termination of the 
course. 


Tips for Instructors 


Learning is actually the acquisition of new ideas, abilities, and skills aequired 
througn the senses of hearing, seeing, and feeling by touch. 

1, New ideas are conveyed through the presentation of knowledge, and thought 
is stimulated through the student’s sense of hearing. 

Abilities and skills are presented through the media of telling, demonstrating 
and having students demonstrate under the supervision of the instructor. - Students 
aquire abilities and skills via the senses of hearing, seeing, and feeling by touch. 

2. An important aspect of teaching is to remember that the student absorbs 
more when he participates in a discussion. The instructor therefore strives to get 
100-percent elass participation. 

3. The instruetor should become aware of outstanding characteristies of his 
students. This could be very helpful when leading discussions. For example: 

A. Some may he -nore mature. 

B. Some may have a knowledge of safety. 

C. Some nay have actual experience to draw on in the diseussion. 
D. Some may have a faster learning speed than others. 
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I), Some may be “stallers” who can slow down the discussion. 

F. Others may be aggressive and want to monopolize the diseussion. 

G. There may be a “know-it-all” in the groap who must he properly 
eontrolled. 

if. Some may be eonstant lateeomers who ask questions about previous 
diseussions and delay thie class. 

4. The teaehing proeess eonsists of: 

A. Telling—this means giving background information to introduce a 
subject. 

B. Showing—a demonstration of some equipment pertaining to the sub- 
jeet to be diseussed is very impressive. 

C. Mlustrating—using eharts, blackboard. slide, or fms are very helfpul 
to highlight speeifie points in the diseussior. 

D. Diseussion eonferenee—the partieipation of the students in formu- 
lating their thinking about the subjeet under diseussion is fundamental 
to getting the most out of the session. 

I. Conelusions—the instruetor’s summation of the session should knit 
together the points diseussed during the session. and should include 
otier important details that may have been overlooked by the group. 

I. Questions—during the session. the instruetor should nse questions to 
stimulate diseussion, and also to help bring the diseussion back to the 
subjeet matter if it has strayed. 


Guest Instructors 


It is neeessa: y that the instruetor be granted full responsibility for conduet of 
the elass; at times, however, he may wish to call in an expert in a particular field 
as a guest instruetor (or leeturer). In sueh event. it is essential that the instructor 
maintain eontrol of the eourse. 

The instruetor must tie in the work of the guest instruetor with the balance of 
the eourse; he must outline the vhase of the subject to be covered by the guest and 
satisfy himself that the guest limits himself to the field as outlined: he should sum- 
marize the guest’s contribution, pointing out its relative importance in tiie field 
of aeeident prevention. While the use of a few guest instruetors (properly utilized) 
ean add to the effeetiveness of the eourse, a series of “leeturers’” whose topics are 
not eorrelated will inevitably result in eonfusion. 

It is reeommended that “guest experts” be used only for supplementary train- 
ing, and not to replace even part of this course whielt should be taught by one 
instructor, 
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Personal Protective Equipment 


PERSONAL PROTECTIVE 
FOUIPKAENT 
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! Check to see that visual aids and other course mate- 


| rials are in order and ready to use. 


i 
PROTECTIVE ; thin line of defense.” Both the employer and the worker should . alize 
EQUIPMENT , that failure of the device or failure to use it exposes one immediately to 
| the hazard in question. 
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USE OF PERSONAL ! Personal protective equipment should always be considered as the “last | 
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FACTORSTOBE | TO BE 
= | CONSIDERED 
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There are three factors to be considered in regard to personal protective 
equipment. First, it is necessary to establish that a need exists. 


i 


SELECTION 


Second is that of selection; to be considered is the degree of protection 
needed and provided and the facility of application. Will partial pro- 
tection be sufficient, or is the exposure so extreme or long lasting as to re- 
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PROPERLY 


1. The extent to which the men who must wear the equipment under- 
stand its necessity. 

2. The ease and comfort with which it can be worn and with minimum 
interference to normal work procedures. 

3. The available economic, social, and disciplinary sanctions which 
can be used to influence the attitudes of the men. 


(se quire complete protection? 

a WORKERS USE protective equipment once it has been chosen. The following points should 
| Be EQUIPMENT be considered as a means of solving this problem: 

a 

r 
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AVAILABILITY Much research, study, experimentation, and testing have been devoted to 


the development of effective personal protective equipment and devices. 
As a result, a great variety of excellent equipment io protect any part of 
the body is available commercially. 
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PERSONAL 
PROTECTIVE 
EQUIPMENT 
CLASSIFICATION 


FACE AND EYE 
PROTECTION 


Spectacles and goggles. 
. Face shields. 

Hoods. 

Welding helmets. 


Bw 


MAKE SURE Third is the problem of making sure that the workers wear personal 


HEAD PROTECTION 1. Protective hats. 

2. Head protection. 

3. Ear protection. 
HAND, FOOT, AND 1. Gloves and hand ieathers. 
LEG PROTECTION 2. Safety shoes. 


3. Foot guards. 
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EYE 
PROTECTION 


GOGGLE IMPACT 
TESTING 


EVE PROTECTION 


U.S.A. STATISTICS 


2 


ware 75,000 
immumer™ 5,000 


. worms = =—- 80,000,000 


CHART 18—G 


The protection of eyes from damage or destruction by physical or chemical 
agents or by radiation has long been an important part of industrial ac- 
cident prevention. Many thousands of disabling eye injuries occur an- 
nually, which indicate that eye protection is not used widely enough. 


The importance of protecting the eyes against flying objects resulted in 
the development of a method of hardening and mounting glass lenses 
which gives them substantial resistance to blows. 


The severity of the specified test for these goggles is indicated by the fact 
that lenses for impact goggles in their mountings must withstand the blow 
from a steel ball seven-eighths of an inch in diameter dropped from a 
height of 50 inches. 


Protective goggles manufactured in accordance with currently accepted 
standards will protect the eye against a blow so severe that without 
goggles, the same blow would not only destroy the eye but would fracture 
the bone as well. 
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U.S.A. EYE 
INJURY STATISTICS 


Every year about 5,000 persons lose one or both eyes in industrial ac- 
cidents, and another 70,000 to 75,000 lose time from work because of 
injuries to their eyes while at work. 


MONETARY 
LOSSES 


The amount of money spent to acquire and fit eye protective devices is 
small when measured against the savings afforded by the protection given. 
For example, the purchase and fitting of a pair of impact resistant 
spectacles would cost from $2 to $10. Compezsation costs for a lost eye 
may range from $1,600 to $10,000. 


While it is difficult to obtain reliable information concerning the actual 
cost due to industrial injuries to the eyes, it is safe to estimate it at a 
minimum of $80 million annually in the United States. 


NO RECOGNIZED 
APPROVAL 
SERVICE 


As ERICAN 
STANDARD 
SAFETY CODE 
Z2.1-1959 


No nationally recognized testing or approval service, such as rendered by 
the Bureau of Mines for respiratory protective equipment, is available 
for eye and face protective equipment. Some, but not all, States require 
approval of such equipment through a State approval agency. The pur- 
chaser of equipment should, in all cases, be sure that the eye protectors 
meet the requirements of the American Standards Association Code. 


The code classifies occupational eye hazards into eight categories and 
establishes minimum performance standards for the devices needed to 
protect against the hazards in each category. 
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. 1. IMPACT OF FLYING PARTICLES 


2. DUSTS 


3, CHEMICAL FURIES & LIQUIDS 


4. HOT SPLASHING METALS 


§. IMJURIOUS LIGHT RAYS 


CHART 19—G 


a a PRINCIPAL EYE 
_ Bee HAZARDS 


|g FACTORS TO 
- gl. CONSIDER 


The protection of eyes from damage or destruction by physical or chemical 
agenis or by radiant energies © »uld be an integral part of an industrial 
safety program. Eye protective devices must be considered as optical 
instruments; therefore, they should be carefully selected, fitied, and used. 


The devices should be selected for maximum effectiveness against the 
particular hazards anticipated. 


IMPACT OF FLYING 
PARTICLES 


Flying particles become a hazard on such jobs as chipping or finishing 
of iron and steel forgings and on jobs requiring the use of such tools as 
chisels, jackhammers, rock drills, sledges, hammers, and other impact 

tools, or on handling materials which may fly, as in cutting steel strapping. 


PROTECTION 
NEEDED 


Eye protection for this type of hazard should have impact-resistant lenses 
and side shields—lenses, lens containers, frames, and side shields should 
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DUSTS, WIND, AND 
METAL SPARKS 


PROTECTION 
NEEDFD 


CHEMICAL FUMES 
AND LIQUIDS 


PROTECTION 
NEEDED 


be of maximum comfort to the wearer. The frames should he light weight 
and not subject to rust Ge corrosion under sterilization. On those jobs 
where the pariicles may be fairly large, heavy-duty cup goggles with 
impact resistant lenses should be used. 


Dusts, wind, and metal sparks are hazards on such jobs as operating 
road building equipment, construction work, operating tractors and power 
shovels, electric spot and butt welding where there is no exposure to 
ultraviolet rays, scaling and grinding of metals, stone dressing, wood 
working, etc. 


Eye protection for this type of hazard may be cover-all goggles of moderate 
strength that enclose the eye completely and have indirect port ventilation, 
face shields, or safety spectacles with impact-resistant lenses with or 
without side shields. Plastic lens eye protectors are particularly appro- 
priate for butt and spot welding because of their resistance to damage by 
sparks. 


Chemical fumes and liquids are hazards on such jobs as handling volatile 
and corrosive chemicals, dipping in plating and pickling tanks, etc. 


Eye protection for this type of hazard should be gasproof goggles with 
impact resistant lenses or rubber mask goggles with indirect, screened 
ventilatior. ports and wide vision impact resistant lenses. In severe con- 
ditions where chemicals are concentrated or where splash ha urds are 
continuous, the goggles should be worn under face shields or acid hoods 
for greaier protection. 


HOT SPLASHING 
METALS 


PROTECTION 
NEEDED 


INJURIOUS 
LIGHT RAYS 


PROTECTION 
NEEDED 


Hot splashing metals are a hazard on such jobs as casting, tinning, bab- 
hitting, pouring of lead joints, galvanizing, etc. 


Eye protection for this type of hazard should be cup goggles with impact- 
resistant lenses capable of withstanding moderate blows, and with lens 
containers made to hold cracked lens in position (all materials should be 
nonflammable); metal screen face shields, or heavy plastic face shields 
with impact-resistant spectacles beneath. 


Light rays can be injurious on such jobs as torch brazing, welding, and 
cutting; irradiation with actinic rays; arc welding; hydrogen welding; 
lamp testing (exposure to excessive brightness); tending an electric Bes- 
semer and other types of furnaces; crucible steel-making, etc. 


Eye protection for this type of hazard should be carefully chosen to cope 
with the particular hazard or combination of hazards. 


For flame welding, brazing, or cutting, cup goggles with impact-resistant 
filter lenses and clear cover glass to save the welding lenses from pitting 
(with indirect screened ventilating ports to prevent fogging of lenses) 
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. = and to exclude injurious flashes, hot metal, and sparks are appropriate. 
a = For electric arc weldi: ¢ and other jobs (e.g., arc furnaces) involving 
Es heavy exposure to ultraviolet rays, it is important that the filter lenses 
ae protect from ultraviolet rays, as well as glare. Wearing an appropriate 

= face shield over these goggles will protect the face as well as the eyes. 
= ———————————— 
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CHART 20—G 


KNOW EXPOSURE Before an L..spect.. or safety director recommends an eye protection pro- 
gram, he should make a detailed study of the exposures to conditions 
hazardous to the eyes. He should list the eye protection requirements for 
each job. 


KNOW TYPES AND The inspector should know the various types of protective equipment and 


USES their proper uses and limitations and should know how to obtain maximum 
protection and comfort through the use of each for the exact purpose 
intended. 

SPECIAL TESTS All eye protectors should pass all American Standards Association stand- 


ard test requirements. 
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SPECTACLE TYPE GOGGLES 


L oN fee 4 


PLASTIC FRAME METAL FRAME WITH SIDE SHIELOS 
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FLASH PROTECTION GLARE PROTECTION 


PLASTIC EYE SHIELDS 
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RIGID FLEXIBLE 


CHART 21—G 


Safety spectacles are patterned after conventional-type spectacles but are 
of a more substantial construction. 


SPECTACLES 


SPECTACLES — 
METAL OR PLASTIC 
FRAMES 


Spectacles consist of two lenses and two lens frames (of suitable size and 
shape for the purpose intended), connected by a nose bridge and sup- 
ported on the face by temples or other suitable means. The lenses may be 
either glass or plastic and the bridge may be rigid with nose pads or 
flexible. They are provided with or without side shields, depending upon 
their intended use. The side shields (when provided) and the frames 
should be made of metal or of slow burning plastic material. 


In addition to these specific requirements, the materials used should be 
capable of withstanding tests for disinfection, corrosion resistance, water 
absorption, lens container construction, and flammability, as well as other 
tests required by the American Standards Association standards. 


PROTECTION 


Spectacles should provide protection to the eye from flying objects a.., 
where required, from glare and injurious r. Jiation. Spectacles without 
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CONSTRUCTION 


side shields provide frontal protection only. Where side as well as frontal 
eye protection is required, the spectacles should be provided with side 
shields. 


Plastic lenses used in plastic eyeshields should be not less than 0.050 
inch in thickness. Materials used should be capable of meeting the ap- 
plicable requirements and withstanding the test as outlined in the stand- 


dard. 


PLASTIC 
EYESHIELD 


FLEXIBLE FITTING 


CONSTRUCTION 


FLASH GOGGLES 


SMELTER’S 
GOGGLES 


Plastic eyeshield should consist of a frame of metal, fiber, or plastic 
material, plastic lens or lenses, and temples or other suitable means of 
support to retain the frame before the eyes. The lens or lenses need not be 
an integral part of the frame. The eyeshields should have side shields, if 
required for their intended use. 


Flexible fitting eyeshields consist of a frame (composed of a flexible, 
chemical] resistant, nontoxic, nonirritating, and slow-burning material, 
forming a lens holder), lenses, and a positive means of support on the 
face, such as an adjustable headband of suitable material to hold the 
frame comfortably and snugly in place in front of the eyes. The lens or 
lenses should be held firmly and tightly in place in the lens holder. 


The American Standards Association Z2 standard provides that plastic 
lenses used in flexible fitting goggles should be not less than 0.05 inch 
(1.25 mm.) in thickness. Materials used must be capable of withstanding 
the disinfection, corrosion resistance, water absorption, and flammability 
tests required by this standard. 


Flash goggles are spectacle-type goggles with leather side shields. The 
bridge is covered with leather for protection against radiant heat and fly- 
ing hot particles. The lenses are impact resistant and are available in 
clear, medium, dark, and extra dark shades for protection against ex- 
posure to ultraviolet and infrared rays and glare. They are suggested for 
wear under welding helmets and for furnace work, brazing, babbitting, 
and other work involving heat and glare. 


These are spectacle-type goggles with cobalt blue lenses for use by steel 
smelters and others whose work requires periodic inspection of metal heats. 
These goggles protect against glare and frontal impact from sparks and 
fine scale. The cobalt glass reduces the sodium yellow glare from fluxes 
and transmits red well, making temperature estimates from melt color 
relatively easy. 
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CHART 22—G 
CUP-TYPE Cup-type goggles should be used when greater protection is required than 
GOGGLES can be provided by spectacles with side shields. Each eyecup is provided 


with a lens retainer bearing everly on the lens with sufficient pre .re to 
retain fragments in the event of breakage. They are designed to permit 
ready removal or replacement of lenses. Lens retainers for welder’s and 
cuiter’s models are made to accommodate a filter lens, fiber gasket, 
and cover lens. Eyecups are made from plastic or other composition 
that can withstand the heat deformation test and the disinfection, water 
absorption, and flammability tests of the American Standards Association. 


Eyecups should be right and left in pairs and should permit an effective 
angle of vision of not less than 105 degrees. They should fit closely and 
comfortably to the face and cover the entire eye socket. 


All models should be vented to permit air circulation. 


Eyecups are supported before the eyes by an elastic headband or by a 
headgear. 
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STANDARD CTP. | Standard cup-type goggles are designed to be worn by individuals who do 
TYPE GOGGLES not wea. corrective spectacles. 


COVER CUP- | Cover eup-type goggles are designed to fit over corrective spectacles. 
TYPE GOGGLES | 
Chippers goggles provide protection from front or sides against flying 
ebjects. Ventilation is provided through perforations in the cups which 
| are shielded against strong light. 


MODELS 


DUST AND SPLS°I 
MODELS 


| Dust and splash coggles provide protection against flying objects from the 
} front or sides. Ventilation openings are baffled to protect aga:: st the entry 
| of liquid splashes or fine dusts. 


| ee ee ee 
WELDER’S AND | Welder’s and cutter’s goggles provide protection against glare and in- 
CUTTER’S MODELS | jories radiation. The basic design may be modified to provide more 


| 
| protection against special hazards, but the modified equipment should 
| Meet the same requirements as the basic design. 


SPECIAL PURPOSE GOGGLES 
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CREM CAL SOSGLES 


SAS -TISHT GOGGLES 


FOUNDRYUAN'S GOGGLES ¢ 


CHART 23—G 
Sete se ee ee 
CHEMICAL | Chemical goggles form a tight seal against the face and prevent the entry 


GOGGLES | oi liquid splashes and dusts. They are ventilated with baffles to be splash- 
| proof. They are ordinarily furnished with impact resistant lenses which 
;, may be clear. or in various shades if there is also exposure to glare, 


ultraviolet and infrared radiation. 


i 
VENTILATION | Where chemical goggles are ventilated. openings should be smal! enough 
| io minimize the possibility of entry of dust or mists. If the goggles are 
| intended to be used in connection with the handling of liquids, th. ventila- 
| tion openings should be splash-proof. 


—— + te 
GAS-TIGRT | Gastight zogeles have rubber frames with lens retaining cups so con- 
GOGGLES ,, structed tLat a small quantity uf water may be placed inside each cup and, 


by bending tnedding) and gently shaking the head, the water will be 
throwa across the lens surface. thus eliminating any fog. They are avail- 


| 
j able in the same tvpe lenses as are all the others. 
i ap ae ees 
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FOUNPRYMAN’S 
GOGGLES 


a: 


Foundryman’s goggles are masks of soft plastic with snug fitting edges 
bound in corduroy and soft sponge rubber. The ventilation openings of 
the eyecups are covered with fine, wire screen to prevent entry of dust 
and molten metal splashes. These goggles are used for protection against 
impact hazards normally encountered in foundries. They can be obtained 
in clear or in several shades of tinted, impact resistant lenses. 
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WELDER’S EVE PROTECTION 


COVER GLASS ——1// 
RETAINER RING 


2. HELMET 


tS | CHART 24—G 


Welder’s and cutter’s goggles should not only protect against flying sparks 
and scale, but should also reduce transmitted light to a safe level; they 
should also absorb dangerous ultraviolet and infrared rays. 


WELDER’S 
GOGGLES 


Welder’s goggles are cup type with side shields; they are properly 
ventilated to reduce fogging and are designed to keep out stray light rays, 
sparks, and metal splashes. They are supported by an elastic headband 
or by a headgear for ease in flipping them up when the flame is not being 
used. They are usually supplied with welding lenses Nos. 4, 5, or 6. 
They also have clear cover lenses to protect the colored welding lenses 
from pitting by sparks. 


Cup goggles should be used for welding which involves cnly moderate 
exposure to radiant energy, such as in ordinary gas cutting or welding. 
Welding helmets should be worn for heavy gas cutting or arc welding. 


WELDER’S A welder’s helmet is constructed in size and shape to protect the face, top 
HELMETS |} of the head, aad the neck to a vertical line back of the ears. This design 
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CONSTRUCTION 


VIEWING WINDOW 
OR OPENING 


FILTER PLATES 


COVER PLATES 


CHIPPING SLAG 


HAND SHIELDS 


provides protection for the eyes, face, ears, and neck against intense 
radiant energy. 


The helmet body has an opening or openings in the front for a filter plate 
and a cover plate. It is supported by a headgear to prevent contact with 
any part of the head. The welder is able to lift up the front to examine 
a weld. 


The body of the helmet should be made from vulcanized fiber, reinforced 
plastic, or other suitable material which is heat and flame resistant, 
opaque to visibie, ultraviolet and infr- 2d radiations, and should be 
capable of withstanding disinfection. All metal parts should be suitably 
insulated on the inside surface. The weight of the helmet, exclusive of the 
filter and cover glasses, should be no more than 24 ounces (680) grams. 


The window through which the welding or cutting operation is observed 
by the wearer should be at least 34 inches wide and 15% inches high. 
The lens frame must permit the removal and replacement of filter lens and 
cover plate without the use of tools or without damage to the plates or 
frame. The mounting should be so designed that the filier plate will be at 
least 2 inches (50.8 mm.) from the eyes of the wearei. 

Filter plates should be no less than 0.08 inch (2 mm.) and no more than 
0.15 inch (3.8 mm.) thick. They should be free of striae, waves, or other 
defects which would impair their optical quality. Filter plates should con- 
form with the radiant-energy transmission requirements of the American 
Standards Association Z2. The surfaces should be flat and substantially 
parallel. 

Cover plates made of plain glass, glass coated on one or on both sides with 
plastic, or of a slow burning, solid plastic sheet should be used to protect 
the filter plates from damage. 


They should be the same size and shape as the filter plates, and should 
transmit not less than 75 percent of the incident luminous radiation; they 
should be substantially free from optical imperfections. 


If it is necessary to chip slag, a “standby” pair of goggles should be worn 
under the helmet. 


Hand shields are used in some welding operations or for observing the 
zelding. process. The handle, used instead of a headgear, is made of 
material which is a nonconductor of electricity and is noncombustible or 
slow burning. 


Hand shields are constructed of materials similar to the ones used for 
helmets, also the lens mounting arrangements and filter and cover plates. 
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NONRIGID Helmets to be used in confined spaces may be made of nonrigid materials 
HELMETS or they may be collapsible for convenien-* in carrying. 
The shape of a nonrigid helmet may be the same as the rigid helmet, 
except that a more complete covering of the top of the head is necessary 
to maintain the face, side, and windows in proper position. 


FACE SHIELDS Face shields provide protection to the face (i.e., the front part of the head, 
including forehead, eyes, checks, nose, mouth, and chin) from flying 
particles and sprays of hazardous liquids; they also provide antiglare 
protection. 


Plastics used in the manufacture of face shields should combine me- 
chanical strength and lightness of weight to a high degree, should be non- 
irritating to the skin, as well as capable of withstanding frequent dis- 
infection. 


CONSTRUCTION 


The materials used should be slow burning. Clear or colored plastic 
materials used should be of an optical grade to provide performance 
equivalent to the optical, physical, and radiant energy requirements spec- 
ified for other eye protectors. 


When face shields are to be used in atmospheres or working areas that 
require special conditions of nonconductivity or nonsparking, then all 
materials used should meet these requirements. The face shields should 
be permanently and plainly labeled, either as nonconductive face shield 
or nonsparking face shield. 
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SOME GOGGLE COMPLAINTS 


GOGGLES: 
1, ARE 100 TIGHT 
2. IRRITATE Stil 
3. CAUSE HEADACHES 
4, CAUSE EYES T0 HURT 
5. ARE TOO DIRTY AND PITTED 


6. FOG UP 
7. CAUSE SWEAT WHICH 
BOTHERS WORKER 
8. LOOK STRANGE 
CHART 25—G 
MOST FREQUENT See se —= 
COMPLAINTS 


GOGGLES DON’T 


:. 1. A properly trained person who has the responsibility for fitting 
| FIT CORRECTLY 


goggles to the wearer should be stationed at the point of goggle 
distribution. 
2. Each foreman should understand how to fit goggles and check on 
(and assist) all workmen in the proper fit and use of them. 


ae GOGGLES . Goggles may not be suitable for the work being done. 
z IRRITATE THE . Check on the cleaning schedule and sterilizing materials. 
4 SKIN 
[ze GOGGLES CAUSE . Goggles may be improperly fitted. 
= HEADACHES . The worker may need corrective lenses. 
EYES HURT AFTER . The worker may need corrective lenses. 
WEARING GOGGLES . Worker may need goggles with correct filter lenses (if used near 
actinic rays). 
| 18 
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GOGGLES ARE TOO 
DIRTY TO WEAR 
AND ARE PITTED 


. Worker may be wearing his goggles hanging around his neck 


where they collect dirt and dust. 


. The worker may be handling goggles with dirty hands and does not 


understand the need for clean goggles. 


. The worker may be doing very dirty work. (Cleaning stations 


should be available for occasional cleaning of goggles and for re- 
placement of pitted or scratched lenses.) 


GOGGLES FOG UP 


SWEAT BOTHERS 
THE WORKER 


GOGGLES LOOK 
STRANGE 


- Worker may be able to use goggles with better ventilation. 
. Goggles should be inspected for possible change in design. 
. If fogging cannot be corrected, antifog compounds should be used 


inside lenses. 


. Goggles should be cleaned and dried frequently to avoid accumula- 


tion of moisture. 


. Use sweatband (absorbent) on forehead. 


Be sure goggles are the required type. 
Rules should be enforced regardless of complaints that goggles 
look strange. They could save your eyes. 
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EVE PROTECTION PLAN 
A. WAKE A SURVEY 


1. RECORDS 


B. SET UP A PLAN 


1. VISION ETC. 
2. DISTRIBUTION ETC. 
3. EXHIBITS 


. SELL THE PLAN 
. ENFORCEMENT 


CHART 26—G 


MAKE A SURVEY 


Check records of past eye injuries and prepare a system for checking the 
results of a new program as it develops. 


CHECK 
STATISTICS 


Check over statistics and loc. . hazard spots as shown by experience. 


STUDY ALL JOBS Study ail jobs for kind of eye protection needed—flying objects, particles 


of dusts, fumes, splashing chemicals or molten metals, intense heat and 
light. 


STUDY DEMANDS 1. Distance from eyes of worker to point of operation. 
ON EYESIGHT OF 2. Size of central working area. Depth perception factor. 
WORKERS 3. Type of visual attention required—fixed or ch ing, casual or 


concentrated, detailed or gross. 
4, Motion of work—slow or rapid, rotating, vertical, horizontal or 
recipi ocating, fixed or intermittent. 
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SET UP A PLAN 


SELL THE PLAN 


SELL THE WORKER 
GET COOPERATION 


EXPLAIN WHY 
PROTECTION 
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NEAR INJURIES 
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5. Foot candles of illumination at work point, foot candles of illumina- 
tion surrounding areas, and direction of light reflected or direct 
glare. 

6. Types of working surfaces—glossy or nonglossy, smooth or slightly 
or grossly uneven. Angle of working surface. Position of work in 
relation to normal level of eyes (if worker must look upward, down, 
or ahead). 

7. Colors to be perceived and discriminated. 


1. Make tentative recommendations on the types of eye protection 
needed. 

2. Vision testing is a necessary part of the program. (Prescription 
ground lenses where needed.) 

3. Plan a central distribution system with a designated person in 
charge of goggle distribution, fitting, repair, sterilization, and main- 
tenance. 

4. Set up necessary rules which can be enforced. 


First, sell yourself, be sure of your facts and be sincere. 
Next, sell management. 

1. Use economic gains as a selling point (saving one ia will pay for 
the entire program). 

2. Convince supervisors—get their cooperation—have sh help in the 
survey of their own departments—have them approve all rules—get 
them to wear goggles themselves and get others to wear goggles 
where needed. 


Get cooperation of workers (use safety committee, if possible) and en- 
lighten them on the need for and purpose of the plan. 


Prepare plant statistics and distribute to the workers. 


Have workers approve eye protection rules. 


Use bulletin boards, plant publications, and films on eye safety for promot- 
ing the program to all workers. 


Be sure everyone understands why the eye safety program is needed. 


Use bulletin boards to dramatize “near injuries” in which eye protection 
prevented personal injuries to workers; exhibit broken goggles, metal- 
splashed face shields, and other examples of no-injury accidents in which 
personal protective equipment shielded the worker’s vision. 
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ENFORCEMENT 
APPROVALOF 


Rules should be developed and approved by a safety committee composed 
RULES of workers and management. 
GOOD RULES No rule should be approved as mandatory unless it can be enforced with 
the penalty provided. If a rule cannot be enforced, it should be canceled. 
= | MANAGEMENT The rules, as approved by the committee, should be sent to management 
E . APPROVAL for tentative approval. 
. 3 é POST RULES After management approval, the rules should be posted on the bulletin 
= ! boards and copies sent to all committee members. A notice signed by top 
= management should be posted at the same time, approving the rules tenta- 
cd tively. 
HOLD MEETING About 30 days after posting the rules, the safety rules committee should 
ON RULES meet to discuss aii objections and suggestions. When agreement is reached 


as to what the rules should be, copies of the new rules should be sent to 
all foremen. The committee should then meet with the foremen to obtain 
their suggestions; then the rules are ready for final approval by the 
safety rules committee. 


The rules should be sent to management for final approval. After ap- 
proval, the rules should be printed with a fureword signed by top manage- 
ment. 


FINAL APPROVAL 


DISTRIBUTE The printed maleccchould he given to each foreman and each worker. 
RULE BOOKS Each person receiving a rule book should sign a dated receipt for it. 
ENFORCE RULES | The foreman should enforce the rules. If a rule cannot be enforced as 


written, it should be modified or repealed. Final rules should be rigidly 
enforced. 
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HEAD PROTECTION 


1. HARD WAT AND HARD CAP 
2. CAPS, TURBANS (2 3 


a ’ 
eae CO 


| 
i 


eae es 


AND NETS 


- er ae 
a L 
= | 
3 toate 
q 
1 


as 
a ie s 
3 


w el 
4.PROTECTION OF HEARING Sess 


EAR CUSHIORS 


CHART 27—-G 


PROTECTIVE HATS 


TYPES AND CLASSES|} Protective hats are classified into two types and four classes: 
Tye NG P25 cases cade cnvessaseensuak cess Hat, full brim 
SYDENOSS sant tune puke oer vedas ape ees Cap, brimless, with 
peak 


General service: protection against impact and flying particles; limited 
dielectric strength (not exceeding 600 volts). 


Utility service: protection against impact and flying particles; high dielec- 
tric strength. 


Special service: limited protection against impact; no dielectric strength 
(particular reference is made to metallic protective hats and caps). 


Fireman service: protection against impact; limited dielectric strength 


(not exceeding 600 volts) —-Type No. 1 only. 
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CONSTRUCTION, oe 
REQUIREMENTS | 


= ! 
SHELL 


The shell should be of one piece, seamless construction and designed to 
resist impact from falling materials. 


SWEATBAND AND 


| The shell is supported away from the head by a cradle formed by the 


swes. ~~ ' and erown straps. The crown straps help absorb the force 
| of impact. They are designed to maintain a clear-nce of not less than 
| 11, inches between the shell an. che skull of the wearer. Crown strap 
| assemblies for use in Class B protectors contain no electrical conducting 
| material, 


INSULATION Although designed to protect against voltages of not over 600, Class A 
RESISTANCE prmtecters are required to withstand 2,200 volts of alternating current 
| for 1 minute with leakage current not in excess of 3 milliamperes. Class 
{ B protectors are required to withstand 15,000 volts of alternating current 
for 1 minute, with leakage current not in excess of 8 milliamperes. Class 
| B protectors when tested to b-cakdown must withstand up to 20,000 volts. 
IMPACT All three classes are tested by dropping an 8-1 _~ steel ball on the crown 
RESISTANCE | from a height of 5 feet. Mo nted on a standard head form, the protector 
must net transmit an average force of more than 850 pounds. The crown 
i clearance for this test is 11/- inches for Classes A, B, and C. 
PENETRATION Protecters shal} be neither dented nor pierced for more than 3% inch when 
RESISTANCE ; a 1-pound hardened steel plumb hob is dropped squarely onto the center 


| of the crown from a height of 10 feet. 


CAPS, TURBANS. , Protecting the hair against scalping accidents could be classified as head 


AND NETS ' prefection. Wemen working around machinery always pose a problem 
hecause theix b-ir may come in contact with moving shafts, belts, pulleys, 
_ drills, inraming gears, etc. The problem of static electricity which may 
| Jift unconfined hair into the danger zone may also be present. 


Thke cap sk~uld de cool and lightweight. If dust protection is not required, 
the cap should be made of open weave material for better ventilation. 


XO ACCEPTED | No standards have been accepted for women’s caps, but the caps should 

STANDARDS | be made of a durable fabric to withstand regular laundering and dis- 
| infecting. They should be of simple design for easy pressing or ironing by 
| machine. aud they fould be available in various head sizes or be adjust- 
| able to fit all wearers. 

SOME | fhe visor on a women’s cap should be long and rigid enough to provide 

SPECIFICATIONS | wamine before the hea: itself comes into contact with a moving object. 


EAR PROTECTION The preblem of excessive noise in industry is receiving increased atten- 
tier. When noise cannot be reduced to an acceptable value, ear protectors 


should be wors. 
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Ear protectors in general use fall .nto two groups: the plug or insert type 
and the cup or muff type. 


TWO TYPES OF 
EAR PROTECTORS 


PLUG OR INSERT 
TYPE 


The plug type is inserted into the ear cana] and varies considerably both 
in design and material. Materials used are rubber, soft or hard plastic, 
wax. and cotton. Rubber and plastic types are popular because they are 
easy to keep clean. inexpensive, and give good performance. It is im- 
portant that earplugs contain no parts which could be driven into the 
ear canal by a blew to the side of the head. causing damage to the drum 
or middie ear. 


Since ear canals yarv in size. these inserts come in several sizes. Some 
individuals might even require a different “ze for each ear. It is important 
that the ear plngs fit properly and remain correctly seated. 


MATERIALS 
os = 7 
SHARD Insert: made of hard material: must be custom molded to the shape of the 
ear canal so they wil f , -ecisely. They must have a substantial flange to 
fix the depth ie which #2 .v can be inserted. 


SOFT PLASTIC Soft plastic plugs give more comfort than do hard types. To be effective, 
| all earplugs must be pressed into the ear canal hard enough to form an 
airtight seal. which means that they are bound to produce some sensation 


of pressure in the ear. 


WAX | Wax protectors varv in form from plngs of pure wax to impregnated 
cotion paper. Lf carefully molded to the ear canal, they can provide good 
| protection. 
t Se 
COTTON Drv cotton inserted in the ear is a poor choice as a noise suppressor. 


MUFF TYPE Cap or muff type protectors cover the external ear to provide an acoustic 
barrier. 


AMOUNT OF 
PROTECTION 


Commercially available earplugs, if properly fitted and used, will gen- 
erally reduce reise reaching the ear by 20 to 35 decibels in the in:portant 
sound frequencies. Muffs wom over earplngs give additional protection. 
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CHART 28—G 


FOOT PROTECTION || Personal protective footwear is the accepted method of protection against 

injuries from heavy falling objects, against crushing from rolling objects, 
; or against lacerations from edged tools. Protective footwear is also used 
against the hazards of molien metal and electricity. 


SAFETY SHOES For general wear, safety shees should be well constructed with an impact- 
resisting metal toecap. These shoes must he comfortable, well fitted, and 
no heavier than regular style shoes. The protective toecap should support 

a static icad of 2,500 pounds 01 50 pounds dropped 18 inches. 


STYLES AND Safety-ioe suoes are made iu a Sarge variety of styles and materials. 


MATERIALS FOR Safety toes are incorporated into leather boots, rubber boots, oxfcrds, and 
SAFETY-TOE SHOES |) many other types. Seles may be of leather, rebber, cord, or woed to pro- 
tect\against slipperiness, oi!, heat, or other pliysical hazards. Safety-toe 

| shoes are also made with insulaties against heat os cold or with special 

| features to protect against svecifie hazards, such as metal insoles to protect 
| against puncture wounds. Plastic instep guards may be incorporated into 
safety-toe shoes where protection to the instep 1s desirable. 
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SHOES 


FOOT GUARDS 
METAL FOOT 
CUARDS 


FOOT AND SHIN 
GUARDS 


WOODEN SOLED 
SANDALS 


BOOTS 


Congress-type safeiy shoes are usually required for places where molten 
metal may get into shoes. Laced shoes could be dangerous, so the 
congress type is recommended, because they can be removed quickly. 
These shoes generally have wooden soles or are attached to wooden soled 
sandals. 


In addition to the basic type u.: safety shoes, a number of other types of 
foot guards are used. These foot guards should be capable of withstand- 
irg up to 200 po ids dropped 1 foot. 


Metal foot guards are coverings of aluminum alloy or galvanized steel 
which are temporarily attached to the shoes. They protect not only the toes 
but also the instep. 


Where there is aiso a hazard to the shin, a combination foot and shin 
guard is available. The shin guard, made of the same material as the foot 
guard, is hinged to it and held in place by straps around the leg. 


Strap on sandals, consisting of wooden soles and held in place by straps 
over the shoes, are used as protection against hot walking surfaces, as in 
paving with hot asphalt. 


Boots are generally made of rubber with safety toecaps. They are also 
available in neoprene. plastic, and leather. Wooden soles are available as 
well as nonslipping styles. The protective toecap should support a static 
load of 2,500 pounds or 50 pounds dropped 18 inches. 

Overshoes and pacs are also available for special requirements. 
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BODY end LEG PROTECTION 
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LEGGINGS 
chaes SHIN GUARDS 


ARM and HAND PROTECTION 
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FINGER COT 


CHART 29--G 


BODY AND LEG Rody and leg protective devices are used for a variety of purposes; how- 
PROTECTION ever, in wearing these protective devices, care should be taken that these 
protective “devices themselves do not create additional hazards. 


APRONS Aprons may be of either the bib iype, covering the chest, waist, and knees 
| or ankles, or of the waist iype which lacks the chest covering bib. 
Aprons are available to protect against heat, hot metal splashes, impact 
and cut hazards, splashing liquids, or radiation hazards. 


CAPE SLEEVES Cape sleeves cover back, shoulders, and arms, and extend over the upper 
chest; they may have a detachable bib to Protect the lower chest. 


JACKETS Jackets are used to protect ‘the upper part of the hody. They cover r the 
shoulders and extend to the hips. 
Jackets made for flame and heat hazards are suitable for welding, partic- 
| ularly overhead welding, and for furnace or firefighting work. 
Other jackets intended for general laboratory or industrial use offer pro- 
tection against chemical splashes, solvents, acids, alkalis. oils, and greases. 
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Coats and jackets are of similar material, coats being knee or ankle 
length which give leg as well as body protection. 


COVERALLS AND 


Coveralls and overalls cover the body, except head, hands, and feet. They 
OVERALLS also are made of materials designed to protect against heat and flame, or 
chemical burns. 
NIGHT HAZARD Luminescent clothing - designed to reflect light ‘ind is died by ‘iightiiiie 
CLOTHING workers where there is a hazard from moving vehicles. 
FIREFIGHTING Flame resistant suits are dediened to éompletely protect firemen while ex- 
SUITS tinguishing fires and during rescue work around fires. 
RADIATION Coverall suits, made of plastic or paper, protect clothing against con- 
EXPOSURE SUITS tamination from particulate matter. 


Suiis, consisting of lightweight jacket, overa!l pants, and hood, are used by 
maintenance men and repairmen when they are working around hazardous 
liquids. 


LIQUID HAZARD 
SUITS 


OTHER Other personal protective devices (leggings, shit.suards, kneeguards, 
PROTECTORS pants, waders, or spats) are available for use against specific hazards. 
ARM AND HAND There are a large number of hand and arm protective devices, many of 
PROTECTION them designed for specific purposes. 

GLOVES AND Gloves and mittens are intended to provide protection to the fingers, hands, 

MITTENS and sometimes to the wrists and forearms. 

They should not be worn where there is the hazard of being caught in 
moving machinery. Materials available are leather, cloth, rubber, plastics, 
impregnated cloth, asbestos cloth, and metal mesh. 

HAND PADS Hand pads are used to proiect the palm of the hand against cuts and 
abrasions or against burns caused by direct contact with hot objects or 
against sparks, flame, or heat. 

Generally, hand pads are heavier and less flexible than gloves or mitteus 
and are used for hea-y duty protection against direct contact. 

FINGER COTS Finger cots provide protection to finger tips only. They are designed to 
protect against moisture, acids, alkalis, oil, grease, and solvents, or against 
cuts, 

Cots are also used when only the fingers come in contact with hot mate- 
rials. 

SLEEVES Where protection to the arms are necessary, sleeves are worn in conjunc- 


tion with gloves. They are made in three lengths: cuff length for wrist and 
forearm, elbow length, and shoulder length. Rubber sleeves are worn by 
electricians and linemen for protection against live conductors. 
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FIATERIAL 


LEATHER LIGHT METAL SPLASH 
LIGHT IEIPACT 
ACTINIC RAYS WELDING 


ASBESTOS FLARE RADIANT HEAT 
FLARE ACID SPLASH 


TREATED DUCK ABRASION RUBBING SPLASHES 
FLYING GIATERIAL 
DIRT GIL HEAT 


ACIDS EXCESS MOISTURE 
RUBBERIZED FABRICS | CORROSIVE DUSTS 
SKIN PENETRANTS 


CHART 30—G 


LEATHER 

MATERIALS 

PROTECTION Good quality leather protective clothing wili provide adequate protection 
against light metal splashes, light impacts, and harmful actinic rays. 

CLOTHING Leather is usually used to make coats, overalls, sleeves, aprons, leggings, 
capes, gloves, and hand leathers. 

SPECIFICATIONS 


Ciothing should be made of a good quality leather and so fastened as to 
avoid any exposures during body movements. 
Clothing should cover completely, yet be designed for instant removal 


when necessary. All stitching should be protected from sparks and hot 
metal splashes. 


ASBESTOS 
MATERIALS 


PROTECTION 


Asbestos clothing should protect against excess dry heat and flame. 
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CLOTHING 


SPECIFICATIONS 


Asbestos is usually used to make coats, overalls, sleeves, aprons, leggings, 
capes, gloves, and hand pads. 


All fastenings should be covered with flaps. When clothing is subjected 


to continual use, a leather backing is recommended for reinforcement. 


DUCK 
MATERIALS 


PROTECTION 


CLOTHING 


Duck material makes good light-duty protective clothing against smal! cuts 
and bruises on jobs where heavy, sharp, or rough materials must be 


handled. 


years, aluminized duck has been developed for protection against work 
exposure to radiant heat. 


WOOLEN 
MATERIALS 


HEAT AND FLAME 
RESISTANT 


Generally, woolen clothing is suitable for work in cold areas, around 
furnaces, and some chemical plants (especially acids). 


RUBBER AND 
RUBBERIZED 
FABRICS 

(ALSO NEOPRENE 
AND PLASTIC) 


Hats, hoods, gloves, coveralls, coats, pants, jackets, and aprons are avail- 
able for use as protection in chemical plants and wherever there is ex- 
posure to acids. Clothing made of neoprene or plastics should be used 


Duck is used primarily for gloves, aprons, and light clothing. In recent 
for protection against solvents. 


| Distribute occupational safety aids “Face and Eye | 
Protection,” “A Plant Checksheet for Face, Head and | 

, Eye Protection,” “Safe Practices—Gas Welding and 
| Cutting Equipment,” “Safe Practices—Arc Welding.” 
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OCCUPATIONAL SAFETY AID 


FACE AND EVE PROTECTION 


More than 100,000 disabling eye injuries are reported each year. 
This high annual toll can be minimized and severity reduced by the use 
of proper engineering revision or point of operation guarding. 


Even though most of the injuries are preventable by the above pro- 
cedures, the severity of most of them could have been controlled by the 
use of personal protective equipment. 


When a hazardous situation exists, examine the process of manufac- 
ture or the handling method to determine what changes could be made to 
eliminate the hazard. Sometimes, a simple design change on a machine 
will eliminate a cause of accidents by controlling the hazard at the 
source. 


It is only after these measures have been considered and found to 
be impractical that the use of personal protective equipment should be 
considered. 


There are definite limitations in the use of every piece of pro- 
tective equipment. Detailed studies should be made before making recon- 
mendations. These studies should include: 


KEEP RECORDS of injuries to the face or eyes to determine where 
and how such injuries are occurring. 


MAKE A SURVEY of the establishment to determine the types and io- 
cations of eye hazards. 


EDUCATE SUPERVISORS - Supervisors shoul“ be advised of the sources 
of eye injuries and the protective measures necessary. 


EDUCATE THE WORKERS - Show them the need for eye protection. Work 
up statistics and distribute them. Answer workers' questions. Get a 
film on eye safety and show it to all workers. Post bulletins on eye 
protection and g¢t% the Safety Committee to work actively on the promo- 
tion set up. 


VISION TESTING - This is a vital part of all eye protection pro- 
grams. All employees who are to wear goggles should be tested to deter- 
mine the need for corrective lenses. Fye tests on substantial groups 
indicate that 15 to 20 percent of adults should wear corrective lenses. 
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FITTING - DISTRIBUTION - It is good practice to arrange with the 
oculist who dues the eye testing to fit the goggles. Workers will not 
have full confidence if fitted by a stockroom attendant or foreman. 
Goggles that are confortable to wear and do not interfere with eye com- 
fort or vision will be worn IF the wearer knows the hazards. 


It is essential to provide for control and distribution to insure 
careful and thorough maintenance of all eye protection. This can be 
arranged by the examining oculist who will be able to give proper in- 
structions to the persons selected to handle this work. 


REPATR OR REPLACEMENT ~ Protective eyewear should be handled 
through a central storeroom, to insure that it is checked for bent 
frames, worn temple coverings, or missing parts. Also, eyewear should 
be cleaned and sterilized regularly. 

EXHIBITS ~- Many plants maintain a location where protective equip- 
ment, that has prevented injury, is displayed. This is a good practice 
as it helps in selling the program. 

DISCIPLINE - Rules should be written out so there can be no mis- 


understanding. Have rule book signed. To back the rules, require rigid 
enforcement. 


A program can be successful when properly administered according 
to the following recommendations: 


1. MAKE ONE PERSON RESPONSIBLE FOR THE EYE PROTECTION 
PROGRAM. 


2. PURCHASE PROPER TYPE OF EQUIPMENT. 
3. PROVIDE ADEQUATE FITTING, AND VISION TESTING. 
4. INSURE THAT GOGGLES ARE PROPERLY CARED FOR AND REPAIRED. 
5» SELL THE PROGRAM THROUGH EXHIBITS AND BULLETIN BOARDS. 
6. ENFORCE RULES BY RIGID DISCIPLINE. 

The following chart is designed to assist in determining the type 


of equipment according to work being done, and is adapted from ASA 
Standard 22.1-1959 "Head, Eye, and Respiratory Protection." 
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Face and Eye Protection 


FOR PROTECTION FROM- In jobs such as- Select this face or eye protection 


Large flying objects rivets,| Chipping, finishing of iron and Safety spectacles with impact resistant 

neils, metal or rockchips, steel castings, and forgings, lathe lenses, lens containers, frames, and 

fragments from mushroomed work. side shields of maximum strength and 

tools. comfort for wearer. Frames that are : 

light in weight, and not subject to 
corrosion under sterilization. Heavy 
duty cup goggles with impact resistant 
lenses. 

Dust and small fiying par- Scaling and grinding of metals stone { Composition cup coverall goggles of 

ticles. dressing, woodwork, etc. moderate strength, that enclose eye 

completely and have indirect port 
ventilation. Cover type of plastic one 
es piece lens; safety spectacles with in- 
“a pact resistant lenses, and side 
; shields, 

Dust, wind and metal sparks.| Operating road building equipment, Safety spectacles with impact resistant 
construction work; operating trac lenses. Full face plastic shield of 
tors and power shovels; electric moderate strength cover type of plastic 
spot and butt welding, where there one piece lens. 

is no exposure to radiant energy. | 

Splashing metal, Casting, tinning, babbitting pouring | Cup goggles with impact resistant 
lead joints. These operations are lenses capable of withstanding moderate 
serious industrial eye hazards. blow of molten metal and with lens con- 


tainers made to hold cracked lens in 
position--all materials nonflammable. 
Cover type of plastic one piece lens 
wire sereen face shield with wide flare 
safety spectacles with side eahields and 
impact resistant lenses. 


a 


* Adapted from ASA Standard Z2.1-1959. 
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Face and Eye Protectionx--Continued 


For protection from- In Jobs such as- Select this face or eye protection 


Gsaae. vapor and liquids Hendling of volatile and corrosive Tight gas-proof goggles with impact 

entering the eyes. chemicals, dipping in galvanizing resistant lenses. Wide flare plastic 

and pickling tanks, etc. face shield. Cup goggles with impact 
resistant lenses. Rubber mask goggles 
with indirect screened ventilation 
ports, and wide-vision impact resistant 
lenses. 

Reflected light and glare Working near or ad | Safety spectacles with filter shade 

welding flash. naces, welding operations, etc. lenses with or without side shields 

(with side shields and with use of hel- 

met in gas shielded are welding). Cu 

goggles with filter lenses, retaining 
and opaque side shields. 

S Inéurious radiant energy Oxyacetylene, oxyhydrogen, or re- Cup goggles with impact resistant filter 
when @ moderate reduction sistance welding and cutting, test- | lenses and clear cover glass to save the 
of intensity of the visible | ing of lamps involving exposure to welding lenses from pitting--with in- 
radiant energy is desired. excessive brightness, tending direct, screened, ventilating ports to 

electric, Bessemer and other types prevent fogging of lenses and to exclude 
of furnaces, crucible steelmaking. injurious flashes, hot metal and sparks. 


injurious radiant energy Flectric arc welding and cutting, Scearfing shield with impact resistant 
when & large reduction of irradiation with ultraviolet light, | filter lenses and clear cover glass. One 
the visible radiant energy hydrogen welding. piece shell welding helmet with flip 

ie desired. front. Welding section that can be 


raised for quick inspection of weld, and 
with a stationary section fitted with 
clear impact resistant glass for obser- 
vation of weld. Fabricated shell welding 
helmet with stationary filter glass sec- 
tion. 


% Adapted from ASA Standard 22.1+«1959. 
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A PLANT CHECASHEET FOR FACE. HEAD. AND EYE PROTECTION 


1. Are gogeles. helmets. and face shields available for each employee exposed to the danger of: 
ta Sylashin= of malten metal or infurious chemicals? 2.0.0.0... eee eee eee es = 


thi Fiving dost or particles of emery. metal. rock wvol or other hard substances? .... 
ic) Felice ar thrown tao!s er other large objects? 2.2... eee eee eee eee 


2 Ave sozetes fited to the individeal workman? 22.2... ee eee eee een eenee 
& Axe eme.¢ wheels equipgzed with glass shields. metal hoods, or other adequate protection? .. 
4. Is seme exe pessan charged with resransibility for cleanmg and replacing pitted or broken 

EPG Week Se sk ha po Sine bie be mmg alone a tenk meee wear ase ease eevee Rae Nese ees 
3 tat Ls eeth worker needing aheedy. ~, helmet. or goggles provided with such for his ex- 


ciosive se? (The use of the same coecles by more than one person involves the danger 
of cemm=ortraztion of Gisezge.) 2... oo ew cee cee ce tence cn ence atenns acces 


thi Is there previstom for approved sterilization of eye protection devices turned in by 
one ecxplogee before they ave issced ty ameter? 2... eee eee cee 


6 L deve edegucte provisinn ef proper eogeles, masks. and helmets to protect worke:s from 
injuriecs heat exd Bett rays im eecupetions invelwing: 


e+ Trredictiom bw clrawtolet Hght? 2.2.2.2... ec cece cece cee nent ncn ennns 


PROTECTION AGAINST THE HAZARDS OF UNDUE EYE FATIGUE 

v. Are presopiten lemses provided for all employees with defective vision? (Yes or No) .... 

ASSIGNMENT OF WORK 

& 55 the viten of eath ecptoyee t2ken in’o account in an assignment of work? ........ 
{ai 55 B doce throngh Jed amalysis and rest of wisten? ...-. 2 oe eee eee eee ee 
iby is tt teft to the Jotement of personnel manager. foremen, or other supervisors? ....... 


9. ts there a peviodir check of the relation of worker’s vision to the character and quality of his 
jeb witch will lead to the recezmmendstion ef change te a less hazardous occupation if neces- 
sere (EE sp, siete Tow cite) siasc dnd occa oi ss co rbedan sian’ de cheater envesecatsacs 


SAFETY RULES 
10. Is there a mecetory role comcerning the wearine of face shields. head protection, and 
gorvies in presexi xd aceupetions and is this rule mmforced? ........... 22.0 e eee eee 
RECORDS 
YL Are areorey records kept of: 
(a’ Norcber. mxtume. amd cause of eve infurfes? . 2.0... cece cee eee eee ne nenee 


(by Freqoence amd sevevitw rete of such infries?... 2... ee en ce nee nen 
tei Gompersziion and ether custs due te such Infuries? ..... rede sedastoneasewat ee 
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OCCUPATIOMAL SAFETY CHART No.4. | 
SAFE FRACTICES — ARC WELDING 
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Handle Gas Cylinders Safely~ Avoid injury 
_— f\ ZF E 
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Sec that gas cylinders are frely fastened axxi out c# 
the way of shop trucks and other hazaris. Keep 
cylinders away from electrical equinment and ‘he? 
focations, including the direct rays of the sun. Clese 
cylinder valv.3 when steoning work for 15 minutes 
er lenger. Disconnect ferch and placc in teal box. 


Take Prezer Precoviisns Against Fire—Aveid Injury 


See that all combustible materials ace well out of the 
woy, or profecied from sparks. lf necessary use © 
spark shield. Keep a fire extinguishes handy. 


Wear Proper Protective Clothing —Aveid fnjary 


vt - 


a con, safety shoes, leggings or spats, end a pro- 
fective apron. Wear pants without cufs and the 
correct type of goggles 


OCCUPATIONAL SAFETY CHART Mo. 5 


SAFE PRACTICES — GAS WELDING & CUTTING EQUIPMENT 


lise Torches Property ~ Aveid Injury 


7 
See thast watding er cutting tordies are in geod cow 
Gitien. Light tarch according te the manutectsrot's 
instrestion,. Use friction lightar, sat matches, on 
% aveid hard bures. 


tinke Suse Coanactions Are Tigh z-Aveid injury 


#5 * 
Before using gos welding os w2iting equipment, 


make sure drat all cylinder, regulator auc hese con- 
reciions sze tight. Tighten connection: wiih wrench 
before yos pressure is oneiied amd stand to ens skis 
of regulator before cpening cylinder vetvez. Choe: 
hose anc connections peciodioally for leeks ty using 
soupy water. 


Use correc? gas pressures. for the 
Consult the manufacturer's gus pressure . Use 
of improper pressure will esuse faulty torch opera 
tion and possibly ised to backfires end feshbecks, 
whick may damage Insize of hese. 


U. S. DEPARTMENT OF LABOR 
BUREAU OF LAPOR STANDARDS 


WASHINGTON 28. DB. ¢. 


~ GPO: 1964 © - 243-019 
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} at Guidelines for Home Experiences. : 
A . 
7 Alaska State Dept. of Educ,, Juneau. Div. of Vocat. Educ, : 

a Pub Date - 6h x 

MF AVAILABLE IN VT-ERIC SET 57p. 
*PROGRAM PLANNING; *GUIDELINES, *HOME ECONOMICS EDUCATION, HOME 


VISITS, *HOME PROGRAMS, *STUDENT EXPERIENCE, HIGH SCHOOLS, 


This guide is for teacher use in planning a home experience program 

for high schooi students. it was developed by the state home : 
economics supervisor and a professor of home economics from teacher : 
reports and materials from other statzs, Home experiences are ‘ 
usually of three types--individual, family, or community. Wel] 
directed home experiences offer opportunities for developing greater 
pupi? responsibility, self-confidence, skill, and initiative. 
Content covers meaning and purpose of the home experience program, 
introducing the pregram, home visits, student conferences, ideas : 
for home experiences, evaluation, checklist for rating a program, § 
and references, Forms of letters to ne sent to parents and students, : 
evaluations,«pians, records, and reports are included, (FP) 
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US DEPARIMEST OF HEALTH, EDUCATION & WELFARE 
SHRCE OF ECUCATION 
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MEMORANDUM 


TO: The ERIC Clearinghouse on Vocational and Technical Education : 
The Ohio State University : 
980 Kinnear Road 
Columbus, Ohio 43212 


FROM: (Person) yrs, Elladean H, Bittner (Agency) 


Division of Home Ec. & Heaith 


(Address) Alaska Office Building, Pouch F, Juneav, Alaska 99801 
DATE: February 19, 1968 
: (Author, Title, Publisher, Date) Mrs. Phyllis A. Dayis, Supervisor, Home 


Economics, Department of Education, Division of Vocational Education, 
auc aska Office Building, Juneau, Alaska 998 igs 
Assistant Professor, Department of Home Economics, University of Alaska, 


College, Alaska 99735, “Guidéhines for Home Experiences", = 
Supplementary Information on a Material 


Provide information below which is not included in the ‘publication. Mark N/A in 
each blank for which information is not available or not applicable. Mark P 
when information is included in the publication, See reverse side for further 
instructions. 


(1) Source of Available Copies: 
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(quantity prices). 
States, ¢ 
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Development Group y, ; 
Level of Group crate 
Method of Design, Testing, and Trial 


(3) Utilization of Material: 
Appropriate School Setting Area vocational high school. 
Type of Progran High School class, 
Occupational Focus Home Economics program in Alaska, 
Geographic Adaptability 
Uses of Material an 
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FOREWORD 


Every individual has a place of abode which is home to him. Regardless 
of the size or type of home, there are certain competencies which enable 
the individual to make family living in that home satisfying for himself 
and for others. Home economics education aims to provide the kind of 
learning situations which will develop within the student skills and 
relationships competencies basic to successful family life. The home 
experience aspect of vocationai home economics education is an integral 
part of that program. e 


Home experiences are learning experiences relaced to home and family 
problems which are planned and carried out in the home of the student 
under supervision of the teacher with the cooperation of the family. 
These learning experiences have definite goals for personal development 
of the student and for contributing some phase of family living. 


A need for home experiences zs a part of the home economics program is 


ca tuatyutedlt 


evident since i. makes relating classroom learning to home situations rore 
effective. Direc:ed home experiences aid in keeping home economics educa- 
tion practicai and usab::. Throuch close contact with homes and families, 
the teacher cen gain the wusight and understanding necessary for planning 
and carrying out worthwhile learning activities witn students. Well- 

directed home zxperiences offer opportunities fo. developing greater pupil 


responsibility, self-ccufidence, skil*?, ena initistive. Therefore, the 
hone experience arogram make? a wile. contzib cio to the present fantly 
life situation 2f the studer*. 2.4 paves tr: ~ay for assuming home respoa-~ 
sibilities in the future. 
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INTRODUCTION 


The home experience program is a vital part of vocational home economics. 
Those who teach home economics are aware of the value of this teaching 
technique and have expressed a desire for information that would aid them 
in using this education device more effectively. 


At the 1966 Curriculum Development Summer Workshop, it was concluded that 
a home experience guide was a necessary supplement for Guidelines to Home 
Lsonomics. It was felt that such a manual should be developed immediately, 
and many suggestions were given. Those suggestions plus many others 
gleaned from annual reports submitted by the teachers of home economics in 
the state of Alaska have been incorporated in this bulletin. Additional 
ideas were gathered from materials received from other states and modified 
to make them applicable to the home economics program in Alaska. 


It is intended that this manual be a sharing of ideas. Therefore, the 
user is welcome to reproduce any portion giving credit to the source. 


Mzs. Phyllis A. Davis Miss Ann Walsh 

Supervisor, Home Economics Assistant Professor 
Department of Education Department of Home Economics 
Division of Vocational Education University of Alaska 

Pouch F, Alaska Office Building College, Alaska 99735 
Juneau, Alaska 99801 
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THE MEANING OF HOME EXPERTENCES 


y filter “ah te 


ae Home experiences usually are of three types: the individual home 
aS. experience, the family home experience, and the community home experience. 


L 
if 
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“he individual home experience emphasizes improvement of 

“he student and may not greatly affect other family members. 
,{ ch activities might develop from problems of personality 
‘d:velopment, personal grooming, improving eating habite, 

no, ey management, career planning. 


Gren 


=: A family home wo rience directly affects the 
=. family of thy adent. Theee afford oppor- 


tunities to s:\ apt to solve home problems 
through cooperavive effort of the whole family. 
The student takes the initiative and asaumes the f gy. 
major responsibility. Projects of this nature may “Z 
revolve around problens involving considering the 
desires and rights of others, caring for others, . 
common goals of the family. Activity examples are marketing for the 
family, cooperating to preserve food for the family, redecoratiggwhe 
kitchen, planning a family celebration, caring for small siblings. 


Community home experiences directly 
affect the welfare of the family and 
extends beyond the home. This type 
of experience may be a joint activity 
of several students. Some examples 
of community projects are assisting 
with a summer play group of small 
children, cooperating in a ioecal 
safety program, exploring employment 
opportunities for women in the ai 
communzty. An experience of this 
type may serve to take students conscious of local concerns and aware 
that the home can contribute to the solution of community problems. 


It would be ideal for pupils co experience all three types cf home 
experiences during their enroliment in ome economics courses. Oppor- 
tunities for desirable expertzicec may t= planned as (1) part of the over- 
all home economics program. 2) psralizi with the wit being studied, 

(3) to be carried ovt when wracticai or comvenieat regardless of the unit 
being studied at the time. or (4) © var? of the FHA crogram. 
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THE PURPOSES OF 


HOME EXPERIENCES 


Home experiences are considered to be an integral part of a good home 
experience program. As such, the role they play is many-fold. Home 
experiences serve to: 


® Relate classroom learnings to the every4ay life of the 


8 


R 


R 


student. 


Extend the scope of class work by encouraging activities 
that relate to concepts developed through in-class 
experiences. 


Provide for individual differences--differences in level of 
achievements, differences in rate of learning, differences 
in capacity for learning, differences in goals. 


Offer an opportunity for self-expression. 
Promote mutual understanding, interest, and cooperation 


among students, parents, and the school and thereby increase 
communication. 


Iw Tpr]et nege econcmics anc tse .areexa thet may result 
reva ucilizaticr of ite hncwledg- > anc akiils. 


Promote good public re.ztions. 


Home experiences cfi.. students +h a@.: enrolled in home economics classes 
opportuniti.> * 
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Develop problem-solving gk..:.1s 


Work on projects which have definite meaning for the indivi- 
dual. 


Progress according to individual speed and ability. 


Recsme more aware of personal strengths and weaknesses. 


«+ T~sctice self-evaluation. 
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STEPS TO A SUCCESSFUL 


HOME EXPERIENCE 


Pee ee eer Sarees 4 
| INVESTIGATE CURRENT MATERIALS a 
—— = : : = =e F 
_MAKE A PLAN OF WORK __ a, 
———— : ee = rv v4 
if 
fo Help students understand the 


importance of progressing ONE 
y step at a time to insure a 
WA successful home experience. 


percesets 


ESTRODUCING THE HOME EXPERIENCE PROGRAM 


The teacher meets the same problems in making the home experience program 
effective that ere emcoumtered in making class instruction effective. 

She mst stimmlete and mafntain keen, active pupil interest and guide the 
gelecticn, organization, completion, and evaluation of the resuits. 
Eacog itiom cf these probiems by the teacher and successful solution of 
them is eseentisi. 


The mest successful methods of introducing the home experience program 
are those which permit interaction between students and teacher. They 
#ise provide 2 specific framework te guide the student by giving her 
activity suggestions and defining time limits. 


Some methads which Save proven effective tools for introducing the home 
experience program are: 


* Write letters to the parerts expla:ning the home experience 
Preeti. 


* “etroduce the program through home visits. 


* Conduct a “Parent Night” to expiain the home experience 
program. 


vAS~ 
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first. 


* Have students from other classes discuss various types of 
projects. 


* Conduct a class tour to see -.some completed experiences. 


* Arrange an exhibit of the reports and the products of com- 
pieted experiences. 


* Give students a teacher-prepared list of experiences from 
which to choose. 


* Display pictures of completed prejects. 

* Maintain a display of experiences in the school exhibit case. 
* Have students present skits of home projects. 

* Read outstanding projects from the previous year. 


* Keep a department scrapbook or reference file of outstanding 
experiences to which students can refer. 


* Divide a class into groups to prepare lists of home 
experience suggestions. 


* Instruct students that they must do so many experience 
activities within a given period of time. 


* Instruct students that they must do so many experience 


activities within a given time and within a given subject 
area. 


* Assign an activity for each class member to carry out at home. 
* Cooperatively plan home experiences in class. 
* Have conferences with individual students. 


* Present ti ome experience program through Future Homemakers 
of America .s part of the chapter program of work. 


* Incorporate the home experience program in the FHA degree 
program. 


Careful planning is an absolute esseatial. No method of presentation wilk 
be successful if the teacher does not organize her part of the program 

The value of a home experience activity depends not only upon the 
opportunity for experience and practice, but also upon the guidance given 
the student in order that the practice is made meaningful. 


Another absolute essential is a positive attitude by the teacher. A 
negative, unsympathetic attitude on the part of the teacher will doom the 
effectiveness of the program regardless of how complete the planning. 
there needs to be evidence of sincere interest in the joys, sorrows, and 
difficulties of the families of the students. Every individual is 
entitled to just treatment with justice based on understanding. 
Enthusiasm is infectious. So is imaginacion and creativity. 


SOME Visiis 


Gne of the most affective 

ways the hom 2ronomics 
teach=r may g2in a real 

enderstanting of tne ; 
stedents, the families, = 
the bomes., and the com 
manity is through the Rome 

visit. it provides the 


- Gifferent approech=s may be used. ¢ 


2, 


rae dye: 


i. A letter te parents to exzpizin the home economics program, 
imeindine mention of home experiences and home visiting. 
2. 42 imvitetion to parents te visit the home economics 


ae depart: Guring Netionsi Education Weex. 


3. A sebedele of times the tescher has availeble for visiting 
may Be pested on the bulletin board and stedents may "sign 
ar 


up” fer 2 time best for then. 


&. EEA citfers excelient csportumiiies. If same students 


fuvate 2 committee te came to their 
Raterel wey to mek= = home visit thet my provide valuable 
beckgromnd 4s you sork with the student on home experisnres. 


5. Teking = student home orovides a rateral situstion to 
invite the teacher to came in end mest the family. 


6. Teecher participation in commmity activities afford an 
onportunity to meet families of some students and my i 
result in an invitetion irom the parents to visit the bom. 73 


7. 4n invitetion to mothers to “cofiee” in the teacher's home a 
oftez results in a return invitetion te visit the hom. ’ 
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STUDENT CONFERENCES 


Conferences with 
students, individually 
and/or collectively, 
are a “must” for a 
strong home experience 
program. 


Vocational home econo- 
mics programs have a 
conference time set 
aside for working 
specifically with 
students. This time 
may not always be 
satisfactory, but the 
teacher with foresigit wiil arrange a schedule with her students which will 
be ot advantage to both herself and thes. 


The conference pericd is importent. It will give the teacher an oppor- 
tunity to discuss with the student kome experiences she may be interested 
in eng will help ber make a cheice. Following the first conference, the 
stedeat should have several ideas-abeat experiences she is interested in. 
she shouid then di-cess the nossibilities with her mother and together 
they shoni¢d make a choice. 


When 2 second conference is held, the student shocid present a plan for 
the home experience selected. The teacher sho:id take this opportunity 
te discuss the plens pointing out possibie prabiems, suggestiug sources of 


=a 


sein, 2 time plan, and type ef recerd{s} te keer. 
ine tember ef conferences Hele with em i-divid:el will wary according to 
need. 


Grasp conferences gay be held, ard students may repert on progress and 
success of their experiences. The tee:her sh~1id zote progress and 
schedule further imiividual conferences if 42 need arises. 


; Ca ; 
10 
; It is helpful to keep a record of conferences held and home visits made. 
The following record form is suggested: 
, RECORD OF CONFERENCES AND HOME VISITS 
{use 4 x 6 file cards) 
Name 
Address 
Phone 
Conferences Home Visits 
CUMULATIVE RECORD OF HOME EXPERIENCES 
{use 4 x 6 file cards) 
Year Hone Experience Evaluation 
Freshman sd 
Sophomore 
Junior 


Senior 
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IDEAS FOR HOME EXPERIENCES 


Care and Guidance of Children 
l. Learn to bathe, dress, and change a baby. 


2. Take complete care of an infant's clothing, 
—— blankets, and equipment. 


3. Leern to sterilize the baby's feeding bottles and 
to prepare formula. 


4 Pian a stor, hour for a younger brother or sister 
or a neighbor's child. 


5. Take care of a young child over a period of time; 
plan different types of entertainment and study 
development. 


6. Serve as a “baby~sitter™ for a period of time with a definite plan 
for the child's best care. 


7. Supervise a smal} child's meals for two weeks helping him develop his 
eating habits. 


8. Teach your three-year-old brother or sister to dress himself. 


9. Prepare a baby-sitter'’s packet of "tricks" whic. will be helpful when 
you baby sit. 


10. Prepare 2 variety of teys, books, games, and creative materials suit- 
able fo. chiizzen .hree and four years old. 

41. Observe children you kuc. at difrerent developmental levels for such 
things <2 bavuing, feeding, dressing, and caring for themselves. 


12. Make some inexpensive toys suitable and safe for children. 


13. Investigate hougehold objects which are safe and with which young 
children enjoy playing. 


14. Plan and give a children's party for three to five year olds. Include 
appropriate records, tcys, stories, books, and food. 


15. Review current magazine articles which deal with habit formation of 
young children. 


16. 


17. 


18. 


is. 


20. 
21. 


22. 


23. 


24. 


12 
Make a chart using pictures to illustrate the steps in the physical 
development of a child during the first eighteen months of life. 


Take complete care ox a younger brother, sister, or relative for 
several days or a weekend. 


Over a period of time, observe children in groups for various 
behavicr patterns. Evaluate observations. 


Practice reading or telling stories, singing songs, directing games 
for children. Evaluate results. 


Compile a suitable list of games, records, stories for young children. 
Wake a check sheet, “What the Baby-Sitter Should Know." 


Observe the parailel play of several children; note tne frequency and 
form that social interaction takes. 


Plan completely and carry out a party for a young chit: and his 
guests. 


Make an observation over a period of time of a young baby. Record 
observations of such things as sleep, clothing, habits, mental and 
physical development, emotional responses, family adjustment to the 
new baby. 
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3. 


4. 


5. 


7. 


8. 


9. 


10. 
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Consumer B 4 


Visit a local grocery store over a period of several weeks. Observe 
arrangement of store, frequency of sales, prices of some standard 
items in comparison to other stores, services offered, peak hours of 
business, types of customers frequenting store. Analyze observations. 


Do some couperative shopping for 2 small appliance, such as a toaster, 
hair dryer, hand wixer. Evaluate results and determine which model 
you would purchase. 


Visit the baby department in a iocal store or consult a mail-order 
cataleg and compile a list of clothing and equipment recommended for 
a new baby. Figure the cost. 


Investigate several models of sewing machines reading available 
literature on each; then decide which you would purchase. Validate 
your reasons for selection. 


Do a compar2tive study of a ready-made garment that is similar to a 
gazmment you have made. Record findings. 


Select an item; study newspapers, magazines, and mail-order catalogs 
te see how much information is given about it. Record results. 


Make a comparative study of several foods--raw, frozen, pre-cocked, 
and ready prepared. Record findings. 


Work out a buying plan for clothing, including articles to buy; order 
of buying-—-what to buy first; time of buying--season, sale; qualities 
you expect in articles amount of mop.y available; types of things you 
want to Euy; what you have that can be used; make-over jobs that can 

be done; ready-made garments to be purchased: material to be pur- 


chased to make garment#; how additions will fit into present ward- 
robe--celor, style. 


Investigate sources of ready-eade garments-—-mail-order, department 
stores, specialty shops, custom made. Compare findings. 


Visit local grocery stores and observe the variety of foods available 
and their relative cests. 


Evaluate sales policies of various garkets and decide on the economies 
of “sale buying.” 


investigate various types of household equipment as to cost, avail- 
ability, ease of care, efficiency, performance, etc. 
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Set up @ budget fer your family based on actual fncome. Include items 
suci& ag food, clothing, rent, utilities, recreation, education, 
Essurance, savings, etc. 


Bork cut ¢ “Christmas Club Plan” for yourself. Test over a period of 
time and resort results. 


Tovestigete the variovs types of money-lending agencies and compare 
their interest retes. 


work cat problems sack es buying a TV, car, radio, etc., and figure 
ecst cE credit, amount of down payment, monthly payment, total 
firance charges. emaumt you will be paying and compare difference 
with cesk veloc. 


Investigate the kinds of insurances available and select the type of 
enverase needed by your family and the cost of same. Determine how 
your famity wiki pay for this. 


Select items of food, clathing, and household and make a study of 
sale prices versus regular prices. Use mail-order catalogs, local 
stores, aud discount houses and determine savings, if any. 
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Grooming and Personal Development 


Develop a list of needed improvements in individual appearance. 
Check on progress. 


Keep a record of time required for grooming. Evaluate record and 
determine improvements to be made. 


Detexmine your own figure cype, designs, texture, and color best 
suited to self. 


Make an inventory of and evaluate the accessories you have on hand. 
List those needed and plan how they may be obtained. 


Evaluate personal wardrobe and wardrobes of family members in order 
to determine personal and family clothing needs. 


Make plans for a self-improvement project; carry out project making 
periodic progress reports. 


List problems of hands, nails, face, and feet and devise a plan for 
correcting. Report progress. 


Decide which qualities ~ou need to work on to be better accepted 
socially. Plan and carry out project recording results. 


Keep a time and activity schedule for several days. Analyze and make 
changes as needed. 


List personality traits you would like to acquire and develop a plan 
for improvement. 


‘2 a personal dating code. Try out and evaluate. 


Keep a ‘*ly schedule for a week and plan for better use of leisure 
time. 


Device a plan for ferming a good habit to substitute for a ™ > one. 
Carry out plan over a definite period of time and evaluate sults. 


Make a good grooming chart. Choose one item which has to do with 
good health habits and plan how you can improve this habit. 


Pian and execute a project for improving personal appearance, such as 
taking care of hair and skin, learning to stop biting nails, or 
improving posture by exercise and diet. 


16. 


17. 


18, 


19. 


20. 


21. 


22. 


23. 
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scnedules for another week on the basis of evaluation. 


Devise a score sheet to evaluate your eating and health habits. 
Analyze results and plan for improvemeat,. 


Select a career in which you are interested. Study ail avaiiabie 
materials concerning the career and the necessary attributes for 
success in this career. Determine which attributes you now lack and 
plan how to develop then. 


i8 
Keepy a daily record of time for one week. Study record and develop 
a plan for the following week. Evaluate the two weeks and develop 
Interv .ew several employers and determine their opinions of the 

tmportance of grooming and personality ir employees. Summarize 

opinions. 

tf you are shy and ill-at-ease, make a determined effort to overcome | 
this by attending a veriety of social events. Report progress. 


Make a schedule to take care of the clothes you will wear for the 
next week. See that clothes are ready and in good repair. At end 
of week summarize results. Repeat for another week improving on 
first week's schedule. 


Make a grooming schedule for one week. At end of week analyze 

results. Repeat for another week making some necessary changes and 

evaluate progress. 
Interview several women in various walks of life and determine their 

opinions of the kind and importance of grooming and personality 


development in relation to their station in life. Tabulate resuits. 


Develop a self-rating chart to use in making a vocational choice. 


8. 


3. 


Farily and Social 2-iaticns 
Plan the food ang fue for some family oceasiaons. Record resnits. 


Meke 2 work sheet for the fenily, inriuding jobs for the smell child. 
Study resuits and sake recessery cherges to improve efficiency. 


Piso and cerry out @ project for improving tabie mamers and/or table 
service. Penort on rescits. 


Pies with the femiiv ways thet each member may share responsibility 
for care of the Rom. 


Biseass with yocr family; their special sobbies and interests and pian 
&ow your heme can better provide for these interests. 


WOrs out = pis for improvizs and strengthening relatioashins with 
ome OF More members of the fomiiys; then carry cut pian and report 
progress. 


Devise méans of improving releticnshizs between seit and famiiy. 
Pigm end carry out an evening of fon for family and friends. 


Meke 2 work plex te Belp iaprove cooperative attitude toward those 
with wiom ome shares responsibility for a room. 


Meke a scrapbook collection of zemes, stents, and puzzles that might 
be used for entertaizment ot faniiy wembers or friends. 


Determines some of your fewily's specisi traditions. Discuss theses 

traditions with fagily members to determine their crigiz, how they 

eamtribete te the family amit, and the value of continving these 
“titions. 


- 
Devise = score sheet to eveinets your eating and neaith habits. 


Help guide younger nembers of the family in iearmming courtesy and 
enusideration for others. 


Devise - fair way of Sharing family possessions with cther family 
members. 


Reserve some time ececk week ior iepily work end recreatim. Pian and 
carry out independently certain home responsibilities. 


4ssist in plenming special family activities fer holidsys, anniver- 
saries, end birthdays. 
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Fenity Health and Safety 


2. Meke 2 survey of your home for pessibie safety hazards and plan how 
they might be corrected. 


3. Fisd ost shat immmizetions cach member of the family has and check 
with the local health service or the family physician to see whether 
each ome is pretected against disezse-carrying bacteria by the proper 
immunization. Ef not, meke arrangements te have it done. 


&. Prepare a chart of first~aic rules for common emergencies and post in 
é@ convenient location im your home. 


53. Study the preblem cf waste dispesal in yoer home and provide for its 
sanitary handling; waste feed, waste tim and glass, wa te paper, 
waste water. 


( 


a 1. Plan, equin, and label items for a medicine chest at home. 
6. Care for some member of the family who is ili, including good nursing 


care. 
es 7. Mek= seme improvised equipme=t end use im the care of an ill family 
aes member. 


8. Tek= 2a first-2id couvse end make a simple first-aid kit for your 
sa femiiy. 


9. Plan ways of entert2ining the sick child, adult, or aged. 
39. Investigete the types of ferer themmometers used in the home. Learn 


Row and when to take temperetures, cleanse and store thermometers, 
aig to record temperatures. 


22. Get acquainted with the weriozus types ef medical care available in the 
comsrmity. 
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a di. Prepare attractive food fer a sick person in the home. Record resuits. 
13. Study city kesith rales regarding gerbece disposal. 
-* 1é. Devise a chart for mother’s care after the birth of 2 baby. 


i5. Greck for danger spets in the homes of children with whom you sit. 
Suggest ways to correct or eliminate then. 


16. Take an inventery of and appraise the medicine cabinet at home and 
make pecessary chenges. 
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17. 


18. 


19. 


20. 


21. 


22. 


Make a plan for your family ir case of national or locai emergency. 


Help develop a good heaith habit chart for younger members of your 
family to keep. Check results at periodic intervals. 


Assume responsibility for caring for family members who become ill. 
Prepare attractive trays to tempt their appetites; plan such 
surprises as flowers, cards, books. 


Check your home and neighborhood to see if health and safety 
standards are satisfactory. 


Prepare and use a check list on home safety. Check your home. 


Teach younger brothers and sisters good health habits. Report 
progress. 
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19. 
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Housing and Home rovement 


Work out 2 schedule for daily, weekly, monthly, and seasonal care of 
your home. 


Study the storage facilities in ycur home and rake pians to improve. 
Make some improvised storage containers for specific use in your home. 


Study traffic patterns in your home and experiment with ways to 
improve tr= flow of traffic. 


Refinish a piece of furniture. 
Upholster a piece of furniture. 
Make some improvised furniture with boxes and/or barrels. 


Take the responsibility of cleaning your home for two weeks. Meke a 
schedule for daily and weekly cure. 


Take complete care of your roon. 


Plan kitchen storage. Plan specific places for aii utensils. 


Assume responsibility in your home by sharing in making beds, dusting, 


and cleaning. 


Make simple, attractive accessories for your room, such as a waste 
basket, pin-up board, or a clothes hamper. 


Arrange belongings corve. .erisy (ad attractively, such as drawers, 
furniture, desk, closet ‘top of dresser. 


Cré2.2 a study center in your home. 
Use and arisnge flowers and materiais of beauty in the home. 
Decorate your home for Christmas or another special occasion. 


Study the proper kind of preesing equipment and make some needed 
improvements to provide efficiency and safety. 


Plan and make efficient arrangement of equipment in one or more work 
areas at home. Evaluate results. 


Develop a score card for use in evaluating performance of duties in 
home care. 
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Make a cleaning kit for home use equipping it with ali the necessary 
items. 


Plan and improve the closet arrangement and storage for a roon. 
Improvise a closet for a bedroom. 


Pian a storage space for toys and books for a young child. Teach him 
to put his toys away. 


Plan a window treatment for a room; select and make the articles. 


With your family, plan the general outside repairs needed to improve 
the appearance of home and yard. Take responsibility for some 
repairs and evaluate results. 
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Laundering 


Do the family wask for 2 period of time. Compare time spent and 
methods used. 


Be tesporsible for the family wash; try different detergents and 
comare results. 


Prepare 2 staim-renoveal chart and hang in a convenient place in the 
lamdry area. 


Assemble 2 stain-removai kit and place in a convenient place in the 
iammdry area. 


Assume responsibility for Laundering your clothes for a period of 
time. Keep 2 record of time spent and methods used. 


Meke 2 commerative study of two or more laundry products. 


Pian with mother to do family washing for the week. Check over 
laundry supplies and equipment and make improvements for mother's 
couvenfemce and ase. 


Drew a plam of the laundry area at home and make suggestions as to 
how it could be erranged to save time and energy. Talk this over 
with the family end plam any changes which would seem desirable. 


Do the femily wash for one week. Check through clothes to find 
Staims and remove according te directions. Do any necessary mending. 


Do the femily ironing. Fractice ir:ning men's shirts according to 
the mew time-saving method until proficient. Record progress. 


Using a coin-operated dry cleaning machine, do the family dry clean- 
ing; follow directions for use of machine and care for clothes when 
cleamed. Record results. Repeat several times to improve efficiency. 
Delemmine amoumt saved by doing dry cleaning in this manner as ’ m- 
pere- to sending to professional cleaners. 


Collect alt hang tags with laundering instructions from ready-made 
garments family bas. Identify sach and file in convenient place in 
laumiry area for ready reference. 

Set up a tine and motica study in doing personal laundry. Evaluate. 


Bo a comparative study of washing some articles by hand and/or 
machine. * 


Set up a schedule for doing the family laundry. Test schedule and 
make necessary changes. 


2 rw eaten tae 


3 
36. Compare resnits of Boing feetay wash etth orl wets and mies 7 
daterpent wersns hot wetet ant dst= sr, 
a7. Make a stuty nt The Jems ant serc—stesece! proms im She m= 
and avaiiahie Im your Ineitsx. 


6. 


Fert Ty Fy er i= aamit frit =F . erect 


gw Seeteressr mec... 


wee. 
See meus: Sor your feetiy for ane week. 
Steer amt arene Cine: mess & dep for your temity o& some western. 


TS oe 
— oo -- 


=e ES. 


Slee care aeemere & mest fac = Srecie!? acrestian, birteiey, teitiey. 


Peremeres somes spestte!l diets: ta simoiement setker"s cockicg, sack ss 
sas Qesssseor* — T&Se= J Te i ; 


cE Gasstic fot eeoms.. DE imerovessst is gested. mie = zien for it. 


ane 


Sep sau motte premers tre weeakiy gracesr lise, stermaice, 


Usstings & este? diet omoiles,. aien seversi deve" menus for the fenily 
tr t= 0 cr nt x $37 Se RE 2 oe eet aly, : , ” 


joanne y £214 a= 


Sem: Genie with mewes fomie fy using current mee=ezine=, 2oas- 
ares, telextston,. ratio, atre..,. ami commie the imformrcion 


Slee Gor 2 nese mesh, vegetative. amt Sait te be inrinde in the 
Tames mesic. Brepere amt evaluat] resnit=. 


} 


Fed fad cas Mapes oh oP 
the ow Lod 


UR UR RRR a ee mec tet A bier 


aan A EMA! bands Lye habe feat ti bs wth tek ed Had nbn ates ttre dona ht 


«Lhe eee epmnepeecai insted anuniesbtveme Liar ined meister emapueltimermaenleinnarttr tara ee basi tee it he ree ere rot oi mete geen oe oe RF apse! gpd 


Lye = pee mbes te Pag 


Ketch tenon ebm nesbitte! 


~~? 


r 
~~? 


28 


Pier mecis for one week and buy groceries based on the family food 
budget. 


Coef¥ect recipes and idezs for creative means of preparing and serving 
foods fer speciai accesionus. Try some and record results. 


Plex ways te make regular meals “special occasions" for the family. 


Make 2 plan for improving dietary habits of self and/or a family 
member. Test and evaluate resulkts. 


Purehase family meat for at least one week. Take full responsibility 
fer cocking the meat fer the main meal each day. 


Pism, pregare, and serve family meais with home preserved foods. 


assist mother im preserving foods at home. Compare cost of these 
Foods preserved at home with feeds commercially preserved. 


fommere Rome canned and commercially canned food from a nutritional 
Stancgeint. Coampere the Vitamin C content in foods canned by open- 
Rettle and hot-water beth methods. 


Pian amd prepare desserts for family dinners for two weeks. 


Wek= = scrapbook of ideas for special occasion dinners~-menus, 
decorefioms, recipes, etc. 


Pier, prépere, amd serve 2 dimmer for 2 special occasion. 


Pise femity fer two weeks, including one menu for a special 


aeceston. 
Ete 2 foreign mesi for the family and evaluate results. 


Pian cntritters efter-scheal snacks for younger members of your 
-SREis- 


Tnve:.isate the leeal foods evailsbie for preservation and preserve 
some usin: different metheds of preservation. Compare results. 


Pis= and pregere several dinners using native products available 
toeaity for main dishes. Calculate nutritive value. 


Gather wild terries and preserve by several different methods. 
Prenare several main dishes that will freeze and store for later use. 


Pier and prepare several main dishes using wild game, such as moose, 
refnudesr, caribou, mountain goat. 
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If fish is plentiful in your area, experiment with it preparing it 
in several different ways. Record results. 


Try a variety of yeast breads. Determine types family prefers and 
freeze some for later use. 


Preserve wild game and fish by canning and/or freezing. 
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Community Experiences 


Assist with a community drive to collect items of clething and heuse-~ 
hold articles to be used for families whose homes kave been destroyed. 


AR et ented oF 


Volunteer your services to a charitable organization for a period of 
time. Report activities. 
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Assist with community playground activities. 
Visit patients in your local hospital, especially the oider peopie. 
Volunteer your time to baby sit while mothers go to vote. 


At Christmas or Thanksgiving, help collect food, clothing, toys and 
make them usable for some family. 


Assist in a Sunday School, Church, or PTA nursery. 
Volunteer to assist at a community health clinic for chiidren. 


Make a survey of local organizations which deal with children and 
identify the purpose they serve. 


Volunteer to help serve at some iarge public banquets. 


Assist in entertaining at special occasions, such as church sociais, 
FHA, banquets, etc. 


Assume responsibility for a Civil vefense job in the commmity. 


Volunteer to work as a nursing aid or for other jobs at a hospital 
or health center. 


S.° up a gift-wrapping service or a messenger service during the 
hoiiue; season. 


Organize a recreation hour for children in your neighborhood. 
Select a child who is a "shut in” and visit him at regular intervals. 


Visit elderly people in your community offering to do little favors 
for them. 


Increase your knowledge about health service agencies within the 
community. 


Conduct a survey of your community to determine the job opportunities 
available to students not entering college. Prepare a report for the 
school newspaper. 


26. 
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Assist with commmity drives, such as Bed Cross, Heart, Merch of 
Dimes, United Good Keighbor. 


Cooperate with commmnity organizations in preserving historical 
taiidgings and landmarks 2s part of our American heritage. 


Work with cammmity leaders to carry out a “Keep Our City Clean, 
Safe, and Beantiful™ campaign. 


Orpanize a neighborhood children’s group to help children develop 
hebbies. 


Eé 2 Bead Start prograr is operating in your commnity, volunteer to 
assist. Report experiences. 


Help organize 2 cammmity information center to assist visitors in 
your commmity dcrivg the tourist season. 


Volunteer to be 2 tourist guide during tourist season. Rerord 
experiences. 


Study cammmity traditions and help preserve those unigqne to 
comm 23 fy. 
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Stedy new man-made fabrics om the market; 1 r 

Study = 5 on ; learm how to care for these 
fabrics. Select one fabric and make 2 garment following carefully 
menofacturer’s imstructions for fabric. Repert results. 


Stuay end practice the care of woolen garments, such as sweaters 
Ssxirts, coats. Fie 


— bz 7Z ¢ cin oz = ” 
Plan your ciothing werdrobe for ane yeer considering additions 
Giscsrads, rencvetions. : 


Pian and constrect 2 summer werdrobe for yourself. 


ary the clothes you will wear to scheol for a week and see that 
garments are clean, pressed, mended, and ready to wear. 


Stacy present werérobe and decide wheat accessories you could make 
which will enbance wardrobe. 
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EVALUATION OF HOME EXPERIENCES 


Evaluation of home experiences may be accomplished 
in a variety of ways, such 2s rating scales and 
score cards which have been developed by the 
students themselves. 


Other methods might include written evaluations by 
parents and students, diary records, anecdotal 
records, and oral and written reports. 


The devices used in the evaluation of home 
experiences should be developed in terms of the 
extent to which they furnish real evidence of growth. 
In some instances, this may mean that it is desirable to use several 
devices for evaluating each project. For example, soon after the project 
is under way one method of evaluation may be used. As the project 
progresses toward completion, another device is used. The final evalua- 
tion may be a device developed by the teacher, the pupil, and the parent. 
In this way, all concerned can see the growth of the pupil over a period 
of time. 


The following are some suggested criteria for evaluating the home 
experience program: 


1. The home experience should be evaluated in terms of pupil 
growth as it is related to the goals set up in the original 
plan for the home experience. 


2. The teacher, pupil, and parents should all be involved in 
evaluating the ‘iome experience. 


3. Techniques used in evaluation may vary with the individual 
and with the home experience being evaluated. 


4. In record keeping, the evaluation is best recorded in the 
form of comments rather than grades. 


5. Evaluation is not the final objective, but rather it 
should lead to new experiences. 


Regardless of the method of evaluation selected, to be effective it must 
take into consideration the four parts of the home experience: the 
selection of the experience; the plans; the execution of the plan; and the 
student's judgment of the results. 
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CHECK LIST FOR THE 


HOME EXPERIENCE PROGRAM 


Now that we've discussed what a good 
home experience program is like, let's 
take a look at the home experience 
program you have right now. Rate it 
on the following check list. 


res | to 


Students and their families are aware of the 

purrose of home experience program. ---——_-_——_———---- 
Howe visits are conducted to enable the 

teacher to better understand the student, the 

home, and the community. --——_~———--- 

Home visits are utilized to help interpret 

the home experience program to parents. 

The values of home experiences are emphasized 

to the students and their parents. ~----------== 

Needs and interest, rather than grades, are 

used to motivate home experience selection.’ ~--—------- 
Results of outstanding home experiences are 

displayed. ---~--------~~---+=——= +--+ ——-—-______ 

Home experiences are used as a means of help- 

ing students broaden interests and develop 

skills. --------~~--~---~-----=— 

Parents are helped to feel their responsi- 

bility in the home experience program. --— 

School and home experiences are used to 

supplement each otnex and buiid toward the 

goals of the total homemaking program. 
Home experiences are planned cooperatively by 
the student, teacher. and parent. ---—~~ 

Each home experience is planned to fill a 

need in the family, the school, or the 
community. ------—~------——_--——— 

Students are guided to select tasks done at 
home as a basis for selecting h me experiences. 
Each home experience is adapted to the needs, 
abilities, and interests of the student. 
Students are helped to identify specific goais 
toward which to work. Senne 
Students are guided to plan specific activities 
for attaining their goals. 
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16. Conferences are scheduled regularly with 

students. -----~--- 
17. Specific topics of discussion for conferences 

are identified to the student in advance. -~--------—-— 
18. Students gain satisfactions through acconm- 

plishnment of goals. ——~————--— 
19. Accomplishments are evaluated in terms of 

student goals. ----—-----—------—-_—- 
20. Evaluation is continuous throughout the 


experience. 
2i. Experiences are evaluated in terms of student 
growth. ——_—-_—. —— 


22. Evaluation of home experiences is done 
cooperatively with the student, the family, 
and the teacher participating. 

23. Each home experience provides the teacher 
with more insight and understanding about the 
student and his family. 


Ii your present home experience program rates a "yes" for 20 or more items, 
you have a well-planned and well-presented program that is producing the 
desired results. Give ycurseif an E for Excellent. If you score "yes" to 
16-19 items, give yourself a G. The program is Good but can be improved. 
4 "yes" score of 12-i5 gives you an F for Fair. You have been overlooking 
a step or two that would make home experiences mote valuable to your 
students. If you can ecsver "yes" to 11 items or less, record an O for 
Quch! Your home experience program is getting less-than-desirable resuits. 
Some changes are in order. 


a 
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&s part ef eur home economics program, we include assignments known as 
Rome experiemces. 


& tome exsperftence is @ task underteken by home economics students at home 
which gives them am opportunity toe learn something that will be important 
te them es <= family member now and as 2 homemaker in the future. These 
projects are not “busy work” and are not simply for the purpose of acquir- 
ime ckifls. They serve 2 three-fold purpose. 


i. They help the student Tearr to recog.ize and attempt to 
scive their individest srabless. 


2. They provide 2 means of putting our home economics pro- 
grem to work fer the student. 


3. They enrich our home economics program by helping us to 
hecome aware of tke student's needs. 


it fs tmportant thet you and your daughter (son) agree on what experience 
is nected and together work aut the means of accomplishing it effectivly. 
You. ere im 2 positiorm to contribute considerably to the choice and 
accomitsimgent of these experiences that will some day help her (him) to 
Ge ehe kind of bomemeler we beth sant her (him) to be. 


Your cooperation and averseeing of home experiences is important if this 
- m@pose Es te be attained. Your written approval is needed with the 

. ft€2i chofce af the home experience. Your thoughtful appraisal and 
comment <f its completion is aise important if we are both to assess what 
yorr damghter {som} learned from her (his} undertaking. 

© am leckine forward to meeting you at our “Open House." 


Very truly yours, 


4 Home Ecopomics Teacher 


Sgected fzem “ome Experiences in Bomeumking Education im New Jersey,” 


Depzrcnenk ef Uducation, Vorationak Division, frentonz, How Jersey, 2952. 
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LETTER TO BE SENT TO SUPERINTENDENTS, PRINCIPALS, AND FACULTY 


Dear : 


The goal of the homemaking program in the school is to help pupils develop 
into the kind of home members who will be able to assume successfully the 
complex responsibilities of homemakers. 


For many years, homemaking or home economics was thought of as a program 

of cooking and sewing. With our changing world, this can no longer be so. 
Homemaking has become a czureer in itself; and the homemaker must be a well- 
informed buyer, nurse, manager, child care expert, home decorator, and 
counselor. We are trying to prepare the students, as best we can, to meet 
these tasks. In addition to instruction in Foods and Clothing, we are 

able to offer to the student instruction in Child Care, Health and Home 
Nursing, House Planning and Decoration, Home Management, and Family Rela- 
tionships. 


In connection with our program at school, it is recommended that each 
student participate in home experiences. These experiences are carried on 
by the student at home and require planning and supervision. Sometime 
during the year I hope to visit with each mother to explain the program 
and enlist her aid in carrying out these home experiences. 


With the cooperaticau of school officials, faculty, and parents, it is felt 
that the homemaking department can help develop a more worthy citizen for 
the school, community, and home. 


Sincerely yours, 


Home Economics Teacher 


&capted from “Homemaking Education Progress Report, Curriculum Study 
Program ~ Vermont," State Board for Vocational Education. 
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PARENTS’ CHECK LIST ON NEEDED HOME EXPERIENCES 


My daughter needs experience in the following activities: 


_... Preparing breakfast __.. Mending, repairing, darning 
____ Preparing other meals __.. Personal grooming 
__.. Setting the table properly ___. Caring for her clothing 
____ Cleaning up after meals ___. Sewing for herself 

4 ___. Preparing school lunches ____ Sewing for family 

| ___. Preparing family meals __.. Making over clethes 

_... Preparing dishes from left- ____ Correcting posture 

3 overs 


Developing good manners 
Making breads 


Sharing family responsibilities 
Baking cakes and pies 


Caring for younger children 


; Canning 
Cooperation with other family 
Freezing members 
Planning menus Choosing and buying generai 


merchandise 
Buying groceries 
__. Budgeting spending money 
Arranging cupboards and 


drawers Choosing and buying own things 
Cleaning or caring for her Refinishing furniture 
own room 


Reupholstering furniture 
Cleaning other rooms 


Cleaning upholstered furniture 
Painting or rearranging 


room Develop hobbies for spare time 
.... Doing family ironing Add additional suggestions: 


Doing famiiy washing 


Taken from Vocational Homemaking News Bulletin, Vol. IV, No. 2, Aprii "56, 
Helena, Montana. 
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Things I Things iI wonid 
Things i Would Like } like To Be 
CHECK LIS¥ FOR STUDENTS Do At Hore] Yo Do Abies To Do 
i. Ye cere for my clothes. 


2. Yo get in the bebit of 


caring for my rom: before 
schooi im the morniug. 


3. = 
; 


4. To get im the habit of 
Going the dishes 2s soon 4s 
the meal is over. 


5. Yo prepere breakfast for ny 
family. 


6 Ye prepare the even og meal 
%. Yo prepare desserts 


3. Yo help with cleaning tke 
house on Saturday. 


9. Ye do sewine for myself et 
heme. 


10. Yeo get along better with 
other members of the fanily 


3%. Yo serve and weit on the 
table. 


12. Yo plep uy werGrobe. 
13. Yo redecorete my room. 
36. Yo refinish some ferniture. 


15. To keep my closet and 
dresser drewers meat. 


16. To care for my shoes. 

37. Yo care for little 
chi tdéren. 

is. Yo budget my money. 


Yaken from “Home Experiences in Homemaking Education in New Jersey,” 
Repartment of Educetion, Vocational Division, Trenton, New Jersey, 1952. 
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STLESLISC BLOCKS OR SYEPPING SFONES OF MY PROJECT 


SELECTION 
Did I need te do this project? 
Did I meet 2 need at home? 
id mother approve it? 
Was it hard enough for me? 
| Wes the expense justified? 


Were the aims clear and definite? 

Lid I plan ezch step carefully? 

Wes my estimete of the emoumt of work 
and@ tine involved accurate? 

iDid I plen adequately for cooperation 
With the rest of the family? 

Did EF ple sufficient help? 

Dic E pian fer 2 record? 


ACHIEVEMENT 
Do I consider ny PEOject 2 success? 
Were there any improvements? 


Did I use initiative to meet problems? 


Did IE have a feeling of satisfaction? 


Did T successfully engage the evoperation 
=> 


Ty 


Was she interested in the project? 
Comments: 


Did she use her time well? 
Comments: 


3. Was she able to follow her plans? 
Comments: 


4. Was she able to meet difficulties? 
Comments: 


5. Did she obtain good results? 
Comments: 


Did she benefit from the project? 
Comments ¢ 


A PARENT HAS THE LAST WORD 


Name 


7. Did the family benefit from the project? 
Comments: 


In what ways di 


.0U0 think the project was worthwhile? 


Parent's Signature 


eee aes 
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47 
Name 


Class 
Date 


HOME EXPERIENCES 


What_are They? 


Home experiences are designed to give you an opportunity to do things on 
your own in order to help you grow and develop and acquire skills which 
will aid you as an individual person, as a family member, or as a member 
of your school and community. Your projects are to be carried on outside 
of school but with the aid of your teacher, parents or some other family 
member, or friend if necessary. 


Your home experience should help you reach some goal which you have set for 
yourself. Two projects are required each year, and at least one of the 
projects should be for someone in the family other than yourself. Use the 
following pages as a guide. When you have completed your project, you may 
bring it to school for checking, take pictures of your project 2s you work 
along on it, or you may ask your teacher to visit your home to see it. 


The Important Thing is to Follow the Four Main Steps: 


1. Decide upon a goal which has meaning for you and your family. (Mom 
and Dad may be a real help here.) 

2. Set your goal aud pian for reaching it. 

3. Follow your plan recording your successes and failures. 

4. Evaluate or judge the success of your project. 


How are They Graded? 


Each home project requires a minimum cf twenty hours of work. Record the 
hours immediately after you ork om your project so you will not forget 
how many hours you put in and what you did. (See page c.) 


l. & good job which is well reported rates a grade and will 
your srade. 
2. An average or "so~so" kind of report and project gets a and 
your grade. 
3. A poor sloppy project showing lack of interest and effort will receive 
a grade and will your grade. 
4. Failure to do a home project means for the ‘ 


(a) 


atat 


4 Hgeen Ope taride Hh 
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PLANNING YOUR PROJECT 


MY GOALS: MY REASON FOR CHOOSING EACH GOAL: 


MY PLAN FOR WORKING TOWARD GOALS 


WHAT I NEED TO LEARN: HOW I WILL LEARN: 


HOW I WILL REPORT PROGRESS TCWARD GOALS 


(b) 
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Checking Your Plan 


Keep a careful record here of yoer progress toward your goals or goal. 
Be sure to record date and time each time you work on the project: 


What I Did 


Give yourself credit for yaur success. Think how you may be able to 
improve wpom the thimes that did not tur. out so well. 


Ghat T Learned Weys I Was Successful Seed To Improve 


— 


Summary of informetiom gained from my references: 


{c) 


— 
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they think it wes of benetit te yor amt joer Sees or wes St pst = 
waste of time? 


CGRENIS ABOUT QUALITY OF STMNSGNE"S WEE: 
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EY HOME EEPERTENCE PLAN AND REPORT 


Pere = is to be fitted aut before the experience is sttarted. 
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SAME __ GRADE (9). (10), ()._——s (2) 


HOWE SEOMOMECS AREA CHOSEN 
SPEEEPTE SEES CHOSEN 
GAME OF EXPERIENCE 


PREYEQUS EZPESIEREE RELATED To THES PRENECT 


GEtis f WILE TRY ZO MEET EN THES EXPEREENCE 


BEPERRNCES I ELE USE 


SEGNATURE GF PARENT G2 CUARBESN (BEFORE WORK IS STARTED) IF PROJECT IS 


SPEQOVER 


SEGRATUBE OF HEWEMSKING TEACHER 


This must be signed before the project 


is started. 


fa} 


ane: RMA FETE FRE PRP ETP TEE | Ce OMEN A , N 
FSR ot ONT : re) Hi , , ; 
i ik 


Record of My Hime Project 


Keep a careful record here of your progress toward your goals. 
each time you work on the project. 


| Date | Time 


Be sure to record the following information 


| 
What I Did | Difficulties | Achievement Level | cose 
my 1 air oo xcelilent 


Date 
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Evaluation of Home Experience 


The new skills I have gained in this experience are 


Did I improve my skills in workmanship? How? 


Problems that occurred during my project and I solved 


Was my experience a real help to me and 


others? No___ Yess Partiy_ 
I gained speed in work? No Yess Partiy_ 
Did I make gains in learning? No Yess Partiy___ 
Did i manage ny time well? No__ Yess Partiy 
Was my goal achieved? No__ Yes__s Partiy_ 
Was my home experience useful? No_ Yes___- Partiy_ 


Do I need any further work in this area 
of homemaking? No Yes Partiy 


Parent's signature and comments 


Teacher's signature and comments 


(c) 
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ACURRICULLM GUIDES, “TEACHING GUIDES, *TRADE AND INDUSTRIAL 
EDUCATION, “=RADIOGRAPHERS, “#RZDIATION, TECHNICAL EDUCATION, 


The purpose of the quide is to give meximas assistance to 
instructors in plaming the training of licensed industrial 
radiographers. 5t was developed by the Engineering txtensirc- 
Service, Texas Agricultural and Mechanical University, Coilene 
Station, Texas, the 21 units include (1) industrial applications, 
(2) nondestructive testing methods, (3) professional ethics, (4) 
radiation detection instruments, (5) related mathematics, (5) 
effects of radietion, (7) iron end sieel, (8) applications of 
welding, (2) contaninetion tests, (10) film exposure factors, (41) 
standards and Ficenses, (12) required records and reports, (73) 
equipnent, (12) film, (15) measurezenit of radiographic sensitivity, 
and (16) transportation of radicactive materiais. The 11% lesson 
plans each give subject, purpose, teaching aids, references, 
preparation of the learner, instructional topics, application, 
test, and sumzary. Students should be 18 years oid and high school 
gracustes who, ehenever possible, possess proficiency in 
mathematics, piysics, aid cheslstry, They mist not be .-ctident 
prone, emotionally unstable, or have a tendency to panic. Total 
lesson time required is 2@2 hours, A companion volume (VT 003 503) 
contains 52 information sheets related to the lesson plans, a 
glossary, aki a bibificgranhy of books and films. (EM) 
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INTRODUCTION 


Anyone planning to teach the course outlined in this guide should 
briefiy review his objectives recognizing the fact that the field of 
radiography has not been reduced to an exact science capable of 


providing repeatable, predictable and non-variable responses to tests 
and scientific exploration. 


He must recognize as well the greater importance of interpreting 
the findings of < test as compared to the more accurate pictorial 
representation oi \"e conditions be‘ng examined. 


The basic objectives of the course previously referred to are simply 
these: 


To train adept individuals in the appropriate techniques of inspecting 
parts, materia)s and processes using for this purpose radioactive 
material or radiation producing equipment including all technical and 
practical applications related thereto, that is, film exposure, iilm 
processing, interpretation and evaluation. 


to a degree that the individual can meet aii of the requirements fora 


license that may be issued by an appropriate state licensing authority 
ar the U. S. Atomic Energy Commission. 


| 


In order to give maximum assistance to the instructor in meeting 
the objectives of the course and in the accomplishment of his teaching 
assignment this instructors guide outlines in detail all information, 


helps, guides and suggestions that he may need in acquitting his 
responsibility. 
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The lesson plans contained herein provide the instructor with 


essential information relating to each topic together with other helpful 
aids and ready references for his use. 


Sa 


These lessons are not intended as inflexible guides or stereotyped 
formats but should be used as suggested and when coupled with the 
skilled techniques and professional ability of the teacher can be most 
helpful in allowing for each individuals own personal treatment of the 


subject matter being careful, however, that a thorough course coverage 
is effected. 
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To develop individual competency in the art sr science of radiography 
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Topic arrangement has been planned and should be adhered to when- 
ever possible providing for the orderly development of procedural 
knowledge and technical aptitude. 


The instructor must take sufficient time to review each lesson plan 
prior to its use giving himself the opportunity of procuring the 
suggested teaching aids, films or whatever else is suggested therein. 


Several films are listed as essential conveyors of information, 
however, the instructor should be aware of the need for scheduling 
these well in advance of the anticipated date of showing to insure 
adequate time for delivery. 


it might be stated merely as a refresher note that good instructors 
have no difficulty in placing the proper emphasis on the use of films, 
visual aids and other teaching devices, never using them in place of 
sound teaching techniques but rather to emphasize and stress various 
elements of the program or as a device for effective summarization of 
course material. 


In addition to the aforementioned related technical information lesson 


plans, manipulative lesson plans, and experiment exercises are aiso 
included in this guide. These are used in conjunction with laboratory 
exercises and planned practice sessions. Their use and application is 
quite similar to those previously discussed and will be found to be 
quite helpful in the operation of the training program. 


Appropriate tests and examinations are also included for the 
instructor's use and shoul“ be applied in their respective sequences or 
at such times when it is a reasonable certainty that all subject matter 
covered by the test has been adequately presented. 


The appendix of this instructors guide also cortains a glossary of 
terms. bibliography, film list, selected reference material, 
svecifications, drawings and suggested instructional aids. 


ENROLLEE QUALIFICATIONS 


The basic or fundamental qualifications of a radiographic trainee 
are 2 minimum age of 18 with a capability of rendering mature and 
sound judgements, making intelligent decisions and correct 
interpretations. The individual must also possess , od heaith and 
be physicaily abie to perform routine manually dextross operations. 
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The prospective student should have a high school education cr its 
equivalent. Whemever possible it is desirable that the trainee possess 
or develop proficiemcy im algebra, trigonometry, mechanical drawing, 
elementary physics and chemistry. 


The individual should possess a reasonal -y neat appearance, have 
nozmally good or properly corrected vision making him capable of 
detecting mimute structural plans in poorly lighted areas. 


There must be mo record ct accident proneness, emotional 
instability or temdemcy to panic. 


He must be ready adaptable to any work situation, be reasonably 
facile, completely homest and dependable, 
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Unit 4 


Lesson 4 
Lesson 2 


Umit 2 


Lesson 1] 
Lesson 2 
Lesson 3 
Lesson 4 


Lesson 5 


Umit 3 


Lesson J 
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Lesson } 
Lesson 2 
Lesson 3 
Lesson 4 
Lesson 5 
Lesson 6 


Umit 3 


Lesson 4 
Lesson 2 
Lesson 3 
Lesson 4 
Lesson 5 
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Unit 12 
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Lessor i 
Lessaz 2 
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Faw to Interpret Lines on Drawing or Blue Prints 
Shop Drawings and Blueprints 

Graphic izspection Symbol. 

Graphic Welding Symbols 


Fests for Cantamination 
Make 2 Wipe Test 


Fectors Governing Exposure 

Calculations of 2 Gamma Exposure 

Conversion Formulas and Graphs used in X-ray *xposure 
Caiculzttons 

How ta Use &-ray Exposure Charts 

& ~-ray Exposure Charts 

Scattered Radiation 

The Control of Scattered Radiatier 

E=pesure Chances for Changing Density 

Cr anging Fecal Distance 


Standards for Protection Against Radiation 
Licersing of By-Praduct Materials 

Licenses for Raditegraphy 

Emergency Procedures for Radiographic Operations 


e.ecord Keeping for Radiographic Operations 


Permanent Exposure Facilittes 


&%~-rey Fukes 

A-rey Generator 

Set-up, Connecting, and Preheating of X-ray Generat r 
lubes 


Lesson 4 Auxiliary Equipmevt far Handling X-ray Generat~:s 
Lesson 5 The X-ray Generator 

Lesson 6 Measuring X-ray Tube Heel Effect 

Lesson 7 Design Characteristics of Gamma Canuera 

Lesson 8 Garama Ray Exposure Devices 

Lesson 9 Preparation of a Remote Controlled Gamma Ray 


Camera for an Exposure 
Lesson 10 Radiography with Unattached Gamma Ray Sources 


Lesson li Changing Sources 

L sson i2 Focal Spot Size 

Lesson 13 Visit to a Pipeline or Process Construction Job 
Unit 17 

Lesson 1 Film Manufacturing Process 

Lesson 2 Characteristics of Radiographic Film 


Lesson 3 Radiographic Film 


Lesson 4 Loading of Film Cassettes 
Lesson 5 The Photographic Process 
Lesson 6 Film Artifacts 
Lesson 7 Care and Handling of Radiographic Film 
Lesson 8 Multiple Film Exposure 
Unit 18 
Lesson l Darkrooms 
Lessou 2 Darkroom Housekeeping 
Lesson 3 Insertion of Film on Processing Hangers 
2. g Lesson 4 Use of Film Processing Reels 
= “4 Lesson 5 Film Processis.g Chemicals 
4 Lesson 6 Darkroom Filrm Processing 
a Lesson 7 Control of Chemical Processing 
| st Lesson 8 Preparing for Film Radiography 
| ag Unit 19 
“3 Lesson 1 Phctographic Density 
E. Lesson 2 Calibration of a Transmission Densitometer 
4 Unit 20 
, Lesson 1 Measuring Radiographic Sensitivity 
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Lesson 4 
Lesson 5 
Lesson 6 
Lesson 7 
Lesson 8 


Unit 21 


Lesson l 


Unit 22 


Lesson l 


The Effects of Geometric Factors on Definition 
The Effects of Graininess Factors on Definition 
Depth Localization of Defects 

Depth Localization of Defects 

Procedure Qualification 


Operation of Portable Pewer Plants 


Shipping Radioactive Materials 
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ENSTRCECTOR'S LESSON PLAN 
Related Techmecal Information 


‘Fime 2 hours 


AD jor purpose}- te develop 2 iamiuliarization with the various uses of 


= 


penetrating radiation zs tt may be used by industry 


TEACHING AIDS: Redicgraphy factlines 
Raciographic mim of defects in welds and castings 
Film of corrosiom damzge in piping 
Sample defective parts 


REFERENCES: Nomiestructive Testing Handbook, Volume [, 1963, 
Society of Nondestructive Testing, Evanston, Hi. 
iniormation Sheet +! ¢imcluded in Appendis of this 
mana 


PREPARATION iof the learners 
A. As mmintrodaction, expizim the purpose of thie course and briefly 

descrite the procedures and activities im which the class will he 
ivolved during the Course 

Deine ramtiography iwrite it om chalkbozrd) 

State briefiy the fumctio= of 2 radiegrapker 

Maze comp2rison of medncal amd industrial rediegraphy 

indicate some uses of radrography besides defect detection 

Poimt out that some defects are mot detectable by radiography 


pet 


B. fntredace the aim or purpose of this lesson. 


St ay 


1 a a aa all 


IJ, PRESENTATION (of the information} 


A. Radiography for flaw 
detection 


B. Radiography as a gauging 
device 


C. Other uses of radiography 


1, 


1. 


5. 


1, 


rap 


Instructional Topics Things to Remember to Do or Say 


Explain and discuss preventive 
maintenance programs to detect 
fatigue cracks, corrosion, and 
other service defects. 


. Explain & discuss the code re- 


quirements for inspection of new 
fabrication. 


. Explain the use of radiography for 


inspection of high performance 
equipment such as aircraft, where 
failsre cannot be tolerated. 


. Explain & discuss flaw detection 


for the improvement of manu- 
facturing processes. 


. Questions 


Taist the automated devices used by 
steel mills to control the thickness 
of sheet steel. 

Processes whereby sheet steel is 
gauged through detecting variation 
in radiation intensity as it passes 
through the sheet while it moves 
past the radiation beam. 


. Explain the control of cigarette 


density by radiation gauging. 


. Explain & discuss the measurement 


of corrosion damage employing the 
use of radiographs and instrumented 
radiation gauges. 

Sketch a typical fluid level gauging 
application using a "Penetron" type 
device. 

Questions 


Describe the: 

a. identification of false art works 

b. Location of hidden objects 

c. Inspection of components for 
proper placement in electronic 
manufacturing 

Questions 
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APPLICATION (drill, illustrations, analogies, oral questions or 
aS Signments} 
A. 


fake students on a guided tour of the school facilities and point 


out the various pieces of equipment used in industrial radiography. 


Show sample of radiographs, defective welds, castings and 
corrosive metal loss in stee* pipe. 


Promote discussions during tour regarding the use of penetrating 
radiation. 


IV. TEST (final check on students' comprehension of material presented) 


NOTE TO INSTRUCTOR: The following essay type test questions will be 
given for most of the lesson plans in this course. ftis suggested that the 
instructor use the essay questions as a guide for designing objective type 
test items (true-false. multiple choice, completion, matching, etc.) to 
be used as a printed 'Pass-out'! test. The testing method should be 
varied to maintain a high interest level. 


Conduct a question and answer period on the uses of penetrating 
radiation for industrial perposes. 


A. 


B. 


How can penetrating radiation measure thickness of materials ? 


How can penetrating radiation measure the relative density of a 
mate rial ? 


How can penetrating radiation be used as a remote liquid level 
indicator and/or level controller? 


How can penetrating radiation be used to detect the presence of 
internal erosion or corrosion in a pipe or vessel ? 


How can penetrating radiation detect internal flaws in opague 
objects ? 


V. SUMMARY 


A. 


Radiograph is a shadow image of an opaque object. 


B. Radiographs cannot detect ali hidden discuntinuities in an 


C. 


opaque object. 


Penetrating radiation has many other industrial uses. 


The Next Lesson is: Industrial Applications of Radivisotopes 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


SUBJECT: Industrial Applications of Radioisotopes 


AIM (or purpose}: To develop an understanding of the many industrial 
uses of radioisotopes 


TEACHING AIDS: Film: Industrial Applications of Radioisotopes, {1960}, 
57 mins., 16mm, sound, U.S. Atomic Energy 
Commission 


EQUIPMENT: Fiim projector and screen 


tT. PREPARATION iof the learner) 
Introduce the film - name, length, color, etc. stress lesson aim, 
A. The following points should be observed by the student when 
viewing the film: 
i. The three fundamental divisions of industrial usage 
2. The various types of gauging devices and how they ¢iffer; 
i.e., the through - transmission, the backscatter, the beta 
and the gamma ray gauges 
3. Methods of flow measurement using radioisotopes 
4. Uses of flow gauges and fluid level indicators 
5. The various types of radicgraphic exposure devices shown im 
the film 


B. The above points will give a better understanding of the many 
applications of industrial radioisotopes. 


C, After the film is shown a test will be given regarding the previousiy 
discussed items. 


1-2-1 


Tt PRESENTATION (of the imform2tion} 


Instructional Topics Things to Remember to Do or Sty =. 
“Industrial Applications of Show the film 
Radioisotopes” 


Ti, APPLICATION (drill. illustrations, analogies, oral questions or 
assigmments)} 


Discuss the film - with the studerts and emphasize the following 
poimts: 


A. 


The three fumdamentsl classtfiicaticns of industrial radioisotope 


applications. 


1. Gauging 
2. Radiography 
3. Tracing 


As each of these areas of work are discussed the subject should 
be amplified and <iaberated upon. 


The primciples and applications of: 


l. Back scatter gauges 

2. Beta gauges 

3. Ganoma gauges 

4, Through-transmissiom gauges 
5. Fluid demsitumeters 

6 Fluid level gauges 


The different types of gamma exposure devices seen in the film 
amd the warious applications of each, 


Tracer applications 


If certaim poimts need additional clarification reshow the film or 
portions of it. 
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IV. TEST ( final check on students' comprehension of material presented) 
Note: Oral Quiz 


A. What are the three basic categories or classifications of industrial 
isotope applications ? 


B. Explain the difference between a back scatter and a through 
transmission thickness gauge. 


C. What is the field of application of a peta gauge? Of a gamma 
gauge ? 


D, Why is it necessary to have different types of gamma ray exposure 
devices in radiographic applications? Why are different isotopes 
used? 


&, How can a volume of fluid flow be measured using radioisotopes? 


A ph A A 


V. SUMMARY 


A. Industrial applications of radioisotopes are being applied by manu- 
facturers of rubber, steel, plastics, paper, nylon, foods, cement, 
ships, oil and automobiles. 


B. Tracer materials must be handled carcfully and controlled because 
they are not usually recovered. 


C. Beta emitters are used for penetrating thin materials having a 
low relative density. 


D. Gamma emitters are used in ridiography and 1n measuring thick, 
high density materials. 


The Next Lesson is: Ultrasonic Nondestructive Testing 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 2 
Lesson « 


— 


Time + hour 


SUBJECT: Untrasonic Nondestructive Testing 


AIM (or purpose): To develop understanding of nondestructive testing 


methods outside the field of industrial radiography 


TEACHING AIDS: Ultrasonic test equipment 


Ultrasonic test blocks 
Sample defective parts 
Transducers 


REFERENCES: Nondestructive Testing Handbook, Volume II, 1963, Society 


I PREPARATION (of the learner) 


for Nondestructive Testing, Evanston, Ill. 


Explain how this method of testing can be useful to the radiographer: 


A. 


B, 


As a supplement to radiography 
Where radiography can not be effected 
When a less expensive method of testing is needed 


As a thickness test where only one side of the material is exposed 
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fl, PRESENTATION (of the information) 


‘Instructional Topics ~=~*Things to Re Topics anenes to Remember to Do or Say 


A. Pulse echo testing 
1. Transmission 
2. Reception 
3. Reflection 


B. Ultrasonic transducers 


C, Wave propagation 
Longitudinai 
Shear 
Surface 

Lamb 


wn 


D. Acoustic impedance 


2-1-2 


Draw a chalkboard sketch to 
illustrate the introduction of sound 
into a material, its reflection, and 
reception by the instrument. 


. Explain the pulsing of the sound 


to allow time for receiving the 
reflected signal. 


. Questions 


Explain the piezoelectric 
phenomenon’ 

Term means "Pressure Electric" 
Pressure applied to Quartz 
crystal causes a potential difference 
between its opposit sides; ultra- 
sonic transducer contains such a 
crystal. 

Describe the construction of 
transducers inciuding the wear- 
plate, dampening materials, and 
electrical connections. 

Display typical transducers. 
Questions 


Illustrate and define on chalkboard 
the various wave forms. 


. Illustrate applications for each mode 


or wave form. 


. Questions 


Explain sonic reflections in terms 
of accoustical mismatch. 

Explain why some materials reflect 
part and transmit part of the inci- 
dent beam. 


. Explain the decay of the sound 


intensity as the beam travels farther 
away from the transrnitter. 


, Questions 
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II. PRESENTATION (continued) 


Instructional Topics Things to Remember to Do or Say 


E. Applications for sonic 1. Illustrate flaw detection on chalkboard. 
testing 2. Illustrate on chalkboard the measure- 
1. Flaw detections ment of pipe wall thickness. 
2. Thickness measure- 3. Questions 
ment 
F. Limitations of ultrasonics 1. Compare favorable flaw orientation 
1. Favorably oriented to radiography. 
defects 2. Define the minimum preparation re- 
2. Surface condition quired of parts to be tested. Weld 


spatter on surface should be removed 
to ensure proper contact with probe. 
Small balloon filled with water can be 
placed betweer probe and specimen 
surface to ensure proper contact 
over irregular surfaces. Oilor 
grease sometimes used to improve 
probe-specimen contact. 

3. Questions 


it. APPLICATION (drill, illustrations, analogies, oral questions or 
assignment) 
Have students illustrate or explain the following: 


A. 


B. 


E. 


F. 


NOTE: 


The three methods of pulse echo testing. 


The detection of a defect by chalkboard sketches using the 
longitudina’ wave, the shear wave, and surface wave techniques. 


The piezoelectric effect. 


How discontinuities in a casting can be located by the acoustic 
impedance method. 


The sonic method of flow detection; thickness measurement. 
Advantages and disadvantages of the ultrasonic method of testing. 
A field trip to a commercial testing lab should be undertaken 


later to give the students a better understanding of ultrasonic 
non-destructive testing techniques. 
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TEST (final check on studjents' comprehension of material presented) 
NOTE: Written Test 


Define the piezoelectric effect. 

Draw a sketch of longitudinal wave, shear wave and surface wave 
propagation modes. 

What is meant by pulse echo testing? 

What is acoustical impedance ? 

What are the two major uses of ultrasonic testing ? 


Check papers and discuss 


V. SUMMARY 


A. 


B. 


Ultrasonic testing advantage over radiography is that operator can 
work from only one side of specimen being examined. 

Disadvantage is intimate contact with specimen requires smooth 
working surfaces or angle inspections. 

Area covered in a given time is usually greater than that covered by 
radiographic methods. 

Lack of a permanent record, as in radiography, is 2 disadvantage 
Wave propagation method of testing is a visual method of inspection 
employing the use of an oscilloscope. 


Acoustic inipedance method of testing employs the use of sound waves. 


The Next Lesson is: Magnetic Particle Testing 
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I. PREPARATION (of the tearner) 


INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 2 
Lessen 2 
Time 2 hours 


SUBJECT: Magnetic Particle Testing 


AIM {or purpose): To develop an understanding of a testing technique other 
than radiography 


TEACHING AIDS: Chalkboard, chaik, and eraser 
Horseshoe magnet and cracked specimen 


MATERIALS: Oul for wet powder method 
Magnetic powders 


REFERENCES: Information Sheet #2. 
Nondestructive Testing Handbook, Volume II, Society 
for Nondestructive Testing, 1963, Evanston, Illinois 


Ce ne 


1964, General Dynamics-Convair, San Diego, California 


A. Explain the advantages of the magnetic particle method 
1. Very sensitive to surface defects 
_2. Useful for detection of fine fatigue cracks 
3. Requires very little training for most tasks 


B. Show how the method can be used to aid the radiographer 
1. Help to identify fitm defect indications 
2. Can be used where radiography may not be effective 
3. May be less expensive test for the same quality of inspection 
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Hi. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. Magnetic fields 1. Pass out sheet #2, (PP. 7-8 Inst. 
1. Longitudinal fields Guide}. 
2. Circular fields 2. Draw chalkboard sketch of the 
3. Induced fields various type fields and how they are 
produced. 

3. Explain how the direction of the 
energizing current deter.nines the 
type of magnetic field. 

4. Explain how the anticipated defect 
orientation determine the type of 
field to be used. 

5. The type of current determines the 
depth of the defect which can be 
detected. 

6. Question the group to emphasize the 
major points on this topic. 

B. Flux leakage 1, Explain the polarity of the flux 

1. At a discontinuity leakage at a discontinuity. 

2. Related to field 2. Illustrate why the defect must be of 
direction proper shape and orientation to 

3. From subsurface cause leakage. 
defects 3. Iilustrate by sketching, on chalkboard, 

4. Methods of the broadening of the flux leakage from 
detecting subsurface defects. 

4. Explain the attraction of magnetic 
powder to a flux leakage field: 

a. Particle polarity 
b. Magnetic attraction 
5. Briefly review key points. 
C. Magnetic particles 1. Explain the difference between the 
i. Color contrast dry three primary types of powders, and 
powder the advantages of each type: 
2. Color contrast wet a. Dry powder has more mobility 
powder b. Dry best for subsurface defects 
3. Fluorescent wet c. Wet powders best for fine defects 
powders d. Fluorescent powders easier to see 
when used with ultraviolet light 
e. Color contrast powders require less 
expensive equipment 
2+ 2+2 
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Instructional Topics Things to Remember to Do or Say 
Zz, Ask questions 


1). Magnetic particle method 1. Demonstrate the magnetic 
particle method. 
2. Select a piece of ferrous 
material known to contain a 
discontinuity. 
3. Place specimen on table and 
sprinkle iron powder on surface 
known to contain discontinuity . 
4. Straddle discontinuity with 
open end of horseshoe magnet 
5. Have students observe how 
jron powder particles rearrange 
themselves to the shape of the 
discontinuity. 
Ill APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 


A. Draw typical part shapes on chalkboard or have students to make 
the drawing on the chalkboard showing typical defects and ask the 
following questions: 

: 1. What type of magnetizing field is used to maznetize the part for 

f each type defect? 
: 2. What type defects cannot be detected by this method? 
3. What type magnetic particle would be best for each defect? 


| B. Have students sketch the magnetizing of parts to produce: 
— 1. <A longitudinal field 

hp [ 2. A circular field 

| = 3. An induced field 


[ C. Let students make some applications cf magnetic particle flaw ~ 
| | _ detection and observe the pattern of rearrangement of the iron 
powder particles. 


= 
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IV. TEST (final check on students' comprehension of material presented) 


NOTE: Written Test 


A, 


B, 


CG 


What is a magnetic particle? 
What causes flux leakage? 
Why does the direction of the field influence the test results ? 


Draw a sketch of a longitudinal field, a circular field and an 
induced field indicating the method used to achieve each field. 


With the class participating check and discuss the test. 


V. SUMMARY 


A. 


Magnetic particle method is a relatively simple, easy to learn, 
operation. 


This method locates small cracks that cannot be picked up by 
radiography. 


Specimen must be capable of being magnetized. 


Magnetic particle inspection confined to surface or near-surface 


discontinuties. 


This is a relatively inexpensive method of inspection. 


The Next Lesson is: Liquid Penetrant Testing 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit Z 
Lesson 3 
Time 1 hour 


SUBJECT: Liquid Penetrant Testing 


AIM (or purpose): To acquaint the student with testing methods other 


than radiography 


TEACHING AIDS: Chalkboard, chalk. and erager 


Sample defective parts and test blocks 


MATERIALS: Liquid penetrant spray can kit 


REFERENCES: Information Sheet #2 


I, PREPARATION {of the learner) 


Nondestructive Testing Handbook, Volume I, Society for 
Nondestructive Testing, 1963, Evanston, Jllinois 
Nondestructive Testing ~- Liquid Penetrant Inspection - 
PI-4-2, 1964, General Dynamics-Convair, San Diego, 
California 


Write aim of lesson on chalkboard 
A. Explain the advantages of the liquid penetrant method briefly: 


l. 


Describe liquid penetra; t 


2. For inspection of nonmagnetic materials 
a 
4. Relatively inexpensive equipment and materials create economic 


Detection of surface defects 


advantage 


B. Tell how the method can be used to aid the radiographer: 
l. Heips to identify film defect indications 


Ze 
3. 


Can be used where radiography may not be effective 
May be a less expensive test for the same quality of inspection 


Il. PRESENTATION (of the information) 


Instructional Topics 
A. Types of penetrants 
Oil phase 
Water soluble 
Color contrast 
Fluorescent 


Pm wh 


B. Preparation of the part 
1. Remove paint, dirt, etc. 
2. Degrease 


C. Application of penetrant 
1. Brushing, spraying, and 
dipping 
2. Time of soak 


D, Removal of Penetraac 
1, Plain water wash 
2. Emulsified water wash 
3. Solvent removal 


E. Development 
1. Wet developers 
2. Dry developers 
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Things to Remember to Do or Say 


1, 


~ 
° 


ais 


For each type of penetrant 

describe and explain why used. 

a. Removal control 

b. Number of operations ins 
volved 

c. Equipment required 

d. Ease of viewing 


. Questions 


Explain and give reasons why: 


a. Penetrant cannot enter defects 
b. Penetrant will not displace oil 
- Improper cleaning can cause 
erroneous answers -- give reasons. 
. Questions 


Explain the various methods and 
application: 
a. Drag off 


b. Field inspection vs. laboratory 


c. Production line testing 


. Manufacturers recommendations 


should be followed on time of 
soak since soak time determines 
entrapment of penetrant. 
Questions 


Water wash for soluble types 


. Oil phase penetrants require 


emulsification prior to wash -- 
explain. 


. Small volume of parts may be 


solvent cleaned --explain why. 
Over washing should be avoided. 
Questions 


Wet developers best for water 
phase penetrants on production 
line testing, 


. Wet developers best suited to 


use with oil phase penetrants 


¥F, 


3. Parts must be dry to use dry 
developers. 

4. Good ventilation required for dry 
developers. 

5. Explain use of developers for 
withdrawing entrapped penetrant. 

6, Questions 


Inspection 1. Refer to information sheet #2 -- 


1. Inspection area 


explaining why. 


2. Lighting 2. Inspection should be performed 


immediately after development. 

3. Well lighted area is needed for color 
contrast penetrant inspections. 

4. A darkened area is needed for fluore- 
scent penetrant inspections. 

5. Ultra~violet light is needed for 
viewing fluorescent penetrants. 

6. Questions 


il, APPZICATION (drill, illustrations, analogies, oral questions or 


assignments) 
A. Promote the discussion of the limitations of the penetrant method: 


1. 
2. 
3: 


Will the method detect subsurface defects ? 

What effect does oil have on the entrapment of a penet rant? 
Would the technique be useful for detecting leaks in vessels, 
etc? 


B. Request a listing of the steps of the process in their proper order. 


C. Discuss the advantages of the fluorescent method over the color 
contrast method. 


IV. TEST (final check on students' comprehension of material presented) 


NOTE: Written Test 
A. List the steps of the penetrant process in the proper order. 


B. List three examples of poor practice which will cause false 
results. 


C. Why do the listed practices cause false results ? 


D. Why is the penetrant method more effective on shallow surface 
defects than radiography ? 


Check papers and discuss. 
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Vv. SUMMARY 


A. Liquid penetrants can be used to inspect non-magnetic materials. 
B. Specimen must first be thoroughly cleaned and de-greased. 


C. Liquid penetrant method is limited to detecting surface defects. 


The Next Lessonis: Inspection of a Defective Part using the Liquid 
Penetrant Method 
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INSTRUCTOR'S LESSON PLAN 
Manipviative Skills 


Unit 2 
Lesson 4 
Time 2 hours 


JOB (or operation): Inspect a defective part using the liquid penetrant 
metnod 


AIM (or purpose): To develop skill in the technique of liquid penetrant 
inspection 


MATERIALS: Paper Towels 
Liquid Penetrant Kit 


TEACHING AIDS: Chalkboard, chalk and eraser 
Sample defective parts and test blocks 
Manufacturers instruction sheets ‘ 


REFERENCES: Nondestructive Testing Handbook, Volume I, Society for 
Nondestructive Testing, 1963, Evanston, Hlinois 
Nondestructive Testing - Liquid Penetrant Inspection 
PI-4-2. 1964, General Dynamics~-Convair, San Diego, 
California 


I. PREPARATION (of the learner) 
A. Write AIM of lesson on chalkboard. 


B. Explain the importance of being able to perform a liquid penetrant 
inspection: 
1. A good technician has a basic knowledge of testing methods 
2. The test can be useful in the interpretation of radiographs 
3. The method may be more useful than radiography for certain 
applications 
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II. PRESENTATION (of the skills) 


Operations or Steps 


Key Points (things to remember to 
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A. Demonstrate 
l. Preparation of part 


2. Place part on inspection 
table 


3. Apply penetrant 


4. Remove penetrant 


5. Apply developer 


Proceed slowly & carefully explaining 
e2ch step-- questioning as demonstration 
develops Give reasons whenever 
necessary. 


1. Remove all paint, dirt, etc, by 
brushing, chemicals or other suit- 
able methods. 

2. Degrease part with spray can 
cleaner, 


Turn area to be inspected upward 
Place on paper or cloth to protect 
table. 


Ne 


1. Direct spray nozzle toward ins- 
pection area. 

2. Hold about 12" from part to get 
best coverage. 

3 Press valve to release penetrant 

4, Spray to cover entire inspection 
area. 

5. Do not waste penetrant by spraying 
until dripping 

6 Allow to soak for time recommended 
by supplier. 


1. Wipe off surface penetrant with 
cloth. 

2. Wet cloth or towel with cleaner/ 
remover from spray can. 

3. Wipe off remaining excess penetrant 
with dampened cloth. 

4. Continue to clean until only a trace 
of penetrant is visible. 

5. Caution: overcleaning by direct 
spraying may remove all penetrant 
from very shallew or wide defects 


1. Direct developer nozzle toward the 
inspection area, 
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2. Hold nozzle 12" to 18" feom the 
part to achieve best action of 
developer 

3. Spray lightly by pressing spray 
can valve. 

4. Inspection area should just be 
damp while applying developer. 

5. Caution: over wetting of the 
inspection surface will cause 
running of the indications and 
hinder interpretation of results, 


6. Inspection 1 Allow adequate time for developer 
to stand. Check for recommended 
time. 


2. Observe any indication of stains 
which indicate a defect. 

NOTE: BEFORE GOING FURTHER 

MAKE SURE OF UNDERSTANDING 

BY ASKING QUESTIONS 


fil, APPLICATION (practice by learner under close supervision) 


A. Supervise groups of students in the performance of a liquid 
penetrant inspection. 


B. Discuss the factors which can cause poor results after student has 
made liquid penetrant inspection. 


C. Instruct students to tell what they did and why. 


IV. TEST (performance of skill to acceptable standards) 


A. Assign students to perform: a complete penetrant inspection. 
Give each student close supervision during test. 


B. Discuss and comment on results observed. 


V. SUMMARY 


A. Preparation of test specimen must be thorough to insure best results. 
B. Use of the penetrant materials in the proper sequence is mandatory. 
CG, Each step must be timed according to manufacturers instructions, 


The Next Lesson is: Visiting a Commercial Nondestructive Testing Laboratory. 
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INSTRUCTOR'S LESSON PLAN 
Manipulative Skills 


NOTE TO INSTRUCTOR: All field trips must be carefully planned well 


in advance to make sure students will be able to 
observe the items given in Step I of this lesson. 


Unit Z 
Lesson_ 5 
Time 6 hours 
{includes travel) 


JOB (or operation): Visiting Commercial Nondestructive Testing 


Laboratory 


AIM (or purpose): Develop a better understanding of the various inspection 


techniques employed by industry for control of material 
guality 


MATERIALS: Film badges 


Dosimeters 
Safety glasses 
Hard hats 


TEACHING AIDS: Chalkboard 


Chalk 
Eraser 


I, PREPARATION (of the learner) 
A. Write aim on chalkboard, 


B. Ask students to observe the following: 


i; 
bis 
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The different types of inspection equipment and processes 
The internal quality control measures to insure reliable 
inspection results 

The methods used to identify the customers materials 
Preparation of materials prior to inspection 

Preparation of technique cards and work logs 

Marking of parts for disposition 

Preparation of reports and certifications 

Radiation safety devices 

A test will be given to check the results of this field trip 


= wee 
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Il. PRESENTATION (of the skills) 


tory 


il. APPLICATION (practice by learner under close supervision) 


Operations or Steps Key Points (things to remember to 


do or say) 


A. Stress safety procedures which 1. Select a commercial nondestructive 
are to be followed in the labora- testing laboratory which offers a 


a complete complement of testing 
processes. 


B. Issue equipment, goggles, hard 2 Cover ali aspects of safety. 


on 


hats, etc., before eatering lab- 3. Point out the need for gentlemanly 
oratory or as instructed by com- behaviour and the fact that we 
pany officials are visitors. 


a SS 


A. After returning from the trip, ask the students to discuss and 


explain: 

1. The different processes and techniques observed in use by 
the laboratory 

2. Established internal controls to insure a quality inspection 

3. Methods of maintaining records of techniques employed in 
various tests 

4. Safety devices used in maintaining radiation survelliance 


B. Discuss any unusual situations observed during the tour of the 
laboiatory. 


IV. TEST (performance of skill to acceptable standards) 


NOTE: WRITTEN TEST 


A. Name the different types of nondestructive testing methods you observed 
in this laboratory. 


B. Describe their safety equipment and procedures. 


C. Describe some of the records that must be kept and also 
furnished the client. 


D. What is meant by "Internal Controls" to insure a quality inspection ? 


Discuss results of test 
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V. SUMMARY 


A. 
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The Next Lesson is: Professional Ethics for the Industrial Radiographer 


Safety precautions. 
Various types of tests and inspections, 
Need for records. 


Conduct on tours and plant visitations 


2-5-3 


i 


at 


® 
Sad 
=— 
eres 


7% 


Pt tel 
Perera 
yeas 


-f 
: 
t 


INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 3 
Lesson 1 
Time 2 hours 


SUBJECT: Professional Ethics for the Industrial Radiographer 


AIM {or purpose}: To develop an appreciation of the responsibilities of 
a Radiographer and situations which may arise in the 
span of his career 


NOTE TO TEACHER: 
Secure sufficient number of copies of AEC or 
State regulations in advance of this class to hand 
out at this time 


TEACHING AIDS: Chalkboard, chalk, and eraser 
Copy of AEC or State regulations 


REFERENCES: Welding Inspection Manual D-1, D-46, Page 42, 


FOREWORD "Description of an Inspector" American 
Welding Society 33 WEST 39th St., New York, N.Y. 


AEC or State regulations (Information Sheet #3) 


I. PREPARATION (of the learner) 
A. Write aim of lesson on chalkboard. 


B. Ask the following questicns: 
1. How can a radiographer augment his salary? 
2. What are the normal results of unethicai business practices 
and conduct? 
3, Express how you feel about such practices 
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Instructional Topics Things to Remember to Do or Say 


A. The inspector 


B. The responsibility of the 
ins pector~-radiographer 


CG. Short cuts which lead to 
professional degradation 


L; 


l, 
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II, PRESENTATION (of the information) 


Explain that the radiographer may 
not always be the inspector. 
Explain also that the inspector is 
generally not the evaluator. 


. Define the job of the inspector as: 


The interpretation of the results of 
an inspection of parts or an assembly 
and the report of this inspection to 
the controlling authority. 

Questions 


Explain to the prospective inspector- 

radiographer his role in: 

a. Ensuring product reliability 

b. Prevention of accidents and loss of 
life 

c. Securing a profit for the employer 

d. Maintenance of radiographer equip- 
ment 

e. Reporting deficie:.cies in equip- 
ment and pevsonnel under his 
supervision 


. Questions 


Point to the tendency to produce 
inferior quality as the working con~ 
ditions worsen. 


. Explain the hazard and consequences of 


the following unethical practices: 
Incorrect penetrameters 

Wrong placement of penetrameters 
Incorrect film types 

Incorrect film-focal distance 
Substitution of satisfactory film 
for film from areas of inferior 
quality 


ono oD 


. Explain the moral and legal problems 


caused by irradiation of persons 
not under a health control program: 


t 


fon 


assignments) 


D. The industrial spy 1. 


4. 


a. You and your company could be 
sued 


b. Your AEC License could be 
revoked 

c. Criminal charges could be filed 
against you and your company 

d. You *ave a moral responsibility 
to protect those who are in your 
work area 

Questions 


Point out the tendency of some com- 
panies to employ means of gaining 
information from competitors. 


. Illustrate a number of job assignrnents 


where a radiographer has access to 

coudfidential information: 

a. Defense plant work 

b. Research work on space programs 

c. Work on parts for which a patent 
has been applied 


. Warn the student of the hazard if 


discussing his work with people out- 
side of his job responsibilities. 
Questions 


Til, APPLICATION (drill, illustrations, malogies, oral questions or 


a : A. Ask the students for an opinion of their responsibilities to an 
2 employer observing unusual attitudes as this will indicate 
a 6S individuals who may need closer supervision and guidance. 


(ia B. Invite students to explain or discuss the legal ccnsequences for 
a : accepting gratuities for the falsification of test records. 
|| C. Suggest students explain and discuss the role of the inspector in: 
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a. Making a profit for the company 
b. Maintenance of equipment 
c. Ensuring safety of company and customer personnel 


D. Assign students to discuss the job of an inspector. 


IV. TEST (final check on students' comprehension of material presented) 


NOTE: WRITTEN TEST 


What are the possible consequences of accepting tevors or money for 


falsifying records? 
What is the job of the inspector? 
Name three hazards of using unethical radiographic short cuts. 


What possible monetary loss or consequence could arise from the 
unnecessary exposure of others to radiation ? 


What is the best way to avoid revealing industrial secrets ? 


Check and discuss 


2 


V. SUMMARY 


A. 


Unethical reporting methods and practice can destroy the value of 
product inspections. 


Improper inspectiou pzactice can create and propogate hazardous 
working conditions. 


Poor inspection practices can be considered a form of sabotage. 


How federai laws control the possession, use and handling of 
radioisotopes in industry. 


The Next Lesson is: Radiation detection instruments 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 4 
Lesson 1 
Time 2 hours 


SUBJECT: Radiation Detection Instruments 


AIM (or purpose}: To develop an understanding of the use of instruments 
for detection and measuring ionizing radiation 


TEACHING AIDS: Film trip: Civil Defense Radiological Instruments, 35 mm 


Office of Civil Defense, Department of 
Defense, (Complete with lecture narrative 
from Radiological monitoring for Instructors 
course; RMI, or Exhibit-A of Appendix) 
35mm film slide projector and screen 
Dosimeters, dosimeter charge, and survey meters 


REFERENCES: Maintenance manuals for instruments 


Radiation Safety in Industrial Radiography with 
Radioisotopes, P.M. Frazier, C.R. Buchanan, B. W. 
Morgan, Bulletin AECU 29u7, U.S. Atomic Energy 
Commission, Washington, D.C. 


I. PREPARATION (of the learner) 


A. State the subject of this lesson and briefly explain why radiographers 
must be familiar with radiation detection instruments. 


B. Introduce the film and explain briefly the important items it covers 
including the following: 

Different types of instruments for detecting ionizing radiation 

. Purpose of each type of detecting instrument 

. Similarities in the abili.y of each to detect ionizing radiation 

. The limitations of each type of detecting instrument 

. The basic difference between a dosimeter and a survey meter 

The comparison of total dose vs dose rate 

The definitions of the following: Roentgen, rad, and rem and 

how they apply to radiation sa fety 

8. Abbreviations of certain often used terms 


NYAU BP WH 


C. Advise group a test will be given. 
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tl. PRESENTATION (of the information) 


_ Instructional Topics Things to Remember to Do or Say Sore 
A. Show the film strip in NOTE: 
three parts Present the narrative in three (3) parts 


as furnished with the film strip. 


NOTE: 
Ask for questions or ask questions 
during the showing of each of the three 


oarts. 
Part I: Part I: Dosimeters and dosimeter charges 
Part II: Part IJ: Geiger Muller-type survey meters 
Part III: Part III: Jonization chamber-type survey 


meters 


lil. APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 
A. Review the following points of information presented in the film: 
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1: 


Similarity of the various types of radiation detection instruments 
Difference between a geiger counter and an ionization chamber 
Meanin g of dose rate 

Meaning of roentgen, rad, and rem 


. Desirable characteristics of detection instruments 


Undesirable characteristics of different types of detecting 


instruments 
Care and maintenance of detecting instruments 


B. Calli on individuals in the class to give the abbrevations for 
roentgens, roentgens per hour, milliroentgens per hour. 


C. Point out the basic difference betw2en a dosimeter and a survey 
meter as was illustrated in the ‘ilm strip. 
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IV. TEST (final check on students' comprehension of material presented) 


A. Give a written test -- (The following questions are suggested) 


l. 
2. 


List four desirable characteristics of survey meters. 

What is the phenomenon on which the detection of radiation is 
based in the construction of gamma ray detection and measuring 
instruments ? 

What are the two most popular types of enclosed gas volume rate- 
measuring instruments ? 

Define dose and dose rate. 

Explain the operation of an ionization chamber. Use a sketch if 
necessary. 

Draw a sketch of the ionization chamber and electrometer suspension 
of the pocket dosimeter. Label the parts. 


B. After the class has completed the test, state the correct answers to 
each question with the students assisting. 


The Next Lesson is: The Film Badge 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 4 
Lesson Z 
Time 1 hour 


SUBJECT: The Film Badge 


AIM (or purpose): To thoroughly acquaint the student with the function and 
construction of an industrial film badge 


TEACHING AIDS: Film badge holder and film badge 
Cut-away of film badge and holder 


I, PREPARATION (of the learner) 
A. Write aim on chalkboard. 


B. Explain the importance of the film badge. 

1. Give an account of an actual incident such as the following: 

A filme badge processing service company wired a customer 
that one of its film badges indicated an exposure to 5,000 
millirem of gamma ro x radiation. An investigation revealed 
the employee had lost his film badge temporarily while making 
radiographic exposures and the film badge was later found a 
few inches from the expesure device. This indicated the film 
badge, but not the wearer, was exposed to 5,000 m/rem. 

2. Indicate that it used to control tne radiographers radiation 
exposure and will determine if the radiographer has exceeded 
his safe operating dosage. 

3. Point out that control and monitoring of dosage is essential to 
the continued health and safety of the radiographer. 


Il, PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. Purpose of film badge 1. Display cut away badge and film 
envelopes so that all may see 
construction. 


2. Explain how the badge is used to 
measure accumulative dosage. 
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I], PRESENTATION (continued) 


Instructional Topics Things to Remember to Do or Say 
3. Point out reason why film badge is 


B. Types of radiation 
detected 


C. Construction of film 
badges and film badge 
holders 


D. Wearing of film badges 


E. Care of film badges 


4, 


used in addition to the dosimeter. 
Indicate that the badges are for 
permanent record. =; 


List the two basic types of radiation 
detected: beta and gamma. 


. Explain how these are recorded on one 


film by use of filters, filter density 
and thickness filters out beta particles. 


Sketch the construction of the badge 
and holder, and display actual items. 


. Stress that the purpose of the cadmium 


and copper strips in the holder-filters 
out beta particles in filtered area 
leaving only an indication of gamma 
radiation. 


. Define the function of the film badge 


holder case; In addition to filtering it 
provents damage to films, also provides 
convenient carrying case. 


Give reasons why badges should be 
worn: 

a. Badges should be worn on the body 
b. Badges should be worn at all times 
while performing radiographic 

operations 
c. By only one person 


Point out why: 
a. Badges must notbe placed near heat. 


b. Film badges must be stored away from 


radiation. 
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c. Badges must be in holder when 
worn. 
d. Badges must be kept dry. 


F. Control badge I. Explain purpose of control badge: 


iil. 


D. 


IV. 


a. During shipment to and from 
customer and while radiographer 
is not using badge, all badges are 
stored with control badge. 

b, If control badge indicates 50 m/rem 
when checked, subtract same 
amount from individual users 
dose. 


APPLICATION (drill, illustrations, analogies, oral questions or 


assignments) 
A. 


Have all students sketch a cross section oi the typical film badge 
holder with filters. 


Ask students to explain the purpose of the filters. 


Ask students to list three actions which could damage the film 
badge. 


Have students explain all the relies for wearing film badges. 


LEST (final check on students' comprehension of material presented) 


NOTE: Written Test 


A. 


What are three mandatory rules regarding the wearing of film 
badges ? 


Why does a film badge holder have metal strips attached inside * 
Why is the film badge worn in addition to the dosimeter? 
What are the three types of radiation recorded by the film badge? 


Does the film badge record total dose or dose rate? Explain in 
detail? 


Check and discuss when all tests are completed. 
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V. SUMMARY 


A. Film badges advantage is that a permanent record of total accumulated 
exposure is obt ained. 


B. Badge can indirectly differentiate between beta and gamma radiation. 


C. Film badge and dosimeter readings compliment each other. 


The Next Lesson is: Use of Pocket Dosimeters 
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i oe INSTRUCTOR'S LESSON PLAN 
- Manipulative Skills 


Unit 4 
Lesson 3 
Time _ 2 hours 


JOB (or operation): Use of Pocket Dosimeters 


AIM (or purpose): To develop skill in the use, and maintenance of pocket 
dosimeters and chargers 


TEACHING AIDS: Pocket dosimeters 
Dosimeter charger 
Small source of ionizing gamma radiation such as 5 mc 
Co60 sources used in civil defense classes 


REFERENCES: Manufacturers operation and maintenance manuals for 
dosimeter and charger 
I. PREPARATION (of the learner) 


A. Show the class a pocket dosimeter and explainits importance to a 
radiographer. 


B. Point out advantages of the dosimeter over the fiim badge. 


C. Emphasize the importance of proper maintenance of pocket dosimeter 
and charger. 


YY. PRESENTATION (of the skills) 


Operations or Steps Key Points (things to remember to 
do or say) 

A. Reading the dosimeter Position students so they can see 
and hear. 


1. (DEMONSTRATE) and point 
out the various parts of a 
dosimeter and charger. 

2. Point out that the eyepiece 
should be held about 1/2" 
from the eye. 
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B. Charging of dosimeters 


1. 
2. 
3. 


Place charger on table 
Connect dosimeter to charger 
Adjust the dosimeter 
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3. Call attention to the strong 
light or use light on charger. 

4. CAUTION not to press the 
dosimeter to charger position 
when using charger as this 
would cause the reading to be 
altered. 

5. Emphasize that the zero 
mark should be to the left 
of the field of vision. 

6. Note that the dosimeter need 
not be set to exactly zero 
at the beginning of the exposure 
period. 

7. Explain that the dosage is 
determined by subtraciing the 
first reading from the last 
reading in the exposure period, 


Demonstrate and explain each 
step 
1. Place at convenient height 


for ease of reading of dosimeter. 


Remove dust cover from 
charging receptacle. 

2. Remove dust cover from 
dosimeter. Insert contact into 
charging receptacle. 

3. Place eye about 1/2"' from the 
eyepiece of the dosimeter. 

4. Depress the dosimeter to 
the bottom of the receptacle. 

5. Rotate the adjust knob on 
the charger until the dosimeter 
reads nerr zero. 

6. Release pressure on dosimeter 
until charger disengages. 

7. Read dosimeter using internal 
light to ascertain if charging 
is correct. 

8. Emphasize importance of 
reading scale in horizontal 
positions. 


So 
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II. PRESENTATION (continued) 


Operations or Steps Key Points (things to remember to 
do or say) 
C. Dosimeter charger Demonstrate and explain. 
adjustments l. If dosimeter will not zero: 


a. Replace battery in charger 
b. Polish battery contacts with 
crocus cloth 
2. If replacement battery is not available, 
try removing the light bulb inside 
charger. 
3. Explain why 
4. If bulb is burned out, replace with 
the spare bulb located inside the 
case. 


Im APPLICATION (practice by learner under close supervision) 
A. Have students demonstrate ability to read and charge dosimeter. 


B. Let students reset dosimeters to read exactly 100 mc. Ask students 
to turn dosimeter 180 degrees so that the reticle or scale is 


up-side-down, and have them read dosimeter in the inverted position. 


Repeat readings obtained at 90 degrees and at 180 degrees from 
horizontal. Compare readings with horizontal reading. 


[V. TEST (performance of skili to acceptable standards) 

A. Ask one or more students to charge dosimeters to near zero and 
let other class members check for correct procedure. 

B. Have students place their dosimeters on the rim of a 2 foot radius 
circle. Place a 5 MC cobalt 60 source in the exact center of the 
circle and let each student calculate the period of time to produce 
a dosage of from 100 to 150 mr. at the circle. Remove all 
dosimeters at the same time. 


C. Have students read, record, and recharge his dosimeter. 


D. Compare and discuss the results of each students efforts. 


The Next Lesson is: How to Use a Survey 


4-3-3 


my Nn ca eR TS Fa 


INSTRUCTOR'S LESSON PLAN 
Manipulative Skills 


Unit 4 
Lesson4 
Time 2hours 


JOB (or operation): How to use a Survey Meter 


AIM (or purpose): To develop adeptness in the operation of beta- 
gamma survey meters 


TOOLS AND EQUIPMENT: Several beta-gamma survey meters 
Radioactive gamma source 


REFERENCES: Manufacturers operation and maintenance manuals 


I. PREPARATION (of the learner) 


A. Explain the importance of the proper use of survey meters. Pointing 
out that it is the most valuable piece of safety equipment in the 
radiographers possession. It indicates the presence of a radiation 
field and immediately indicates its intensity. 


B. Indicate that in almost every case radiographic accidents could 
have been avoided if the survey meters had been used properly. 


C. Relate story or personal experience along this line such as: 
A radiographer was making several exposures using a gamma 
exposure device as illustrated on the chalkboard. This device 
enabled the radiographer to crank the source capsule into a 
flexible tube. At the end of each exposure he was supposed to 
crank the capsule back into the device and then check the surface 
of the device with his survey meter to make certain the capsule 
was safely back in the storage device. 


After making several routine exposures he stopped checking the 
device with his survey meter after each exposure. 


At the completion of his assignment he noticed that the survey 
meter indicated the source was not in the storage device. A 


quick check with his survey meter located the capsule at the 
far end of the flexible source tube. 
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. PRESENTATION (of the skills) 


Opezations or Steps 


For quite some time he had been cranking the source out when 

he should have been cranking itin. As a result he had been 
exposing himself to a large amount of ionizing radiation and was 
not making any radiographs. A quick check with the survey meter 
before and after each exposure would have premented this accident. 


Key Points (things to remember 


to do or say) 


NOTE: Enccurage students to ask 


questions during Demons-~- 
tration. Position students 
so they can see and hear. 


Pick up survey meter 1. Grasp meter by handle, 
Point chamber end away 
from body, explaining why. 


Turn instrument switch to on l. Turn selector switch to zero 
position position, 


2. Allow the instrument to warm 
up at least two minutes, pointing 


out why. 


Zero calibrate 1. Turn zero knob until needle 
reads zero on meter. 
2. Observe needle for drift 
or erratic action. 


3. Repeat zero step after waiting 


a short period if needle tends 
to drift. 


D. Range selection 1, Check the zero reading on 


each scale as the switch is 
moved to each position. 
NOTE: The zero should not 
shift when the meter is not 
in a radiation field. 

2. Turn selector switch to the 
position for the required 
measurement of radiation. 


E. AEC range requirements Explain that meter must be 


capable of indicating 

ionizing radiation intensity 

from 2 mr/hr to lr /hr. 
4~4.2 
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Il. APPLICATION (practice by learner under close supervision) 


A. Request that each student perform the normal operation of zeroing 
and checkout of the survey meter. 


B. Draw meter readings and range switch position on chalkboard and 
have students state dose rates indicated - 


C. Question group in the areas of what, how and why. 


IV. TEST (performance of skiil to acceptable standards) 


NOTE: Written Test 
A. What is the purpose of the adjustable rheostat knob? 


B. The survey meter and measures 

C. A survey does not measure dose. 

D. Survey meter ranges can be to indicate per 
hour as well as per hour. 


E. An AEC approved survey meter for use in radiography must have 
a range of mr/hr or lower to r/hr or higher. 


V. SUMMARY 
A. Survey meters or rate meters give a quick indication of the 
presence of a radiation field. 


B. Rate meters also indicate the dose rate of a radiation field. 


C. Rate meters cannot indicate the total accumulated dose unless the 
radiation field is constant. 


The Next Lesson is: Practical Procedures for Measurement 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 4 
Lesson 5 
Time 2 hours 


SUBJECT: "Practical Procedures for Measurement" 


AIM (or purpose): To develop an understanding of the supporting theory of 
radiation detection instruments used in industrial 
radiography 


TEACHING AIDS: Film: PRACTICAL PROCEDURES FOR MEASUREMENT , 
48 mins., 16 mm, sound, U.S. Atomic Energy 
Commission 


EQUIPMENT: Film projector and screen 


I, PREPARATION (of the learner) 


A, Inorder to achieve the maximum ber efit from radiation detecting 
and measuring devices a radiographer must be familiar with the 
operating characteristics f the equipment. A thorcugh knowledge 
of the equipment in which .1e radiographer has entrusted his life 
can only be termed as good common sense. 


B. LOOK FOR THE FOLLOWING POINTS IN THE FILM: 
The avalanche efiect in a geiger tube. 
Fluorescent effect in a scintillator. 
Steady flow of current generated in an ionization chamber. 
The operating ranges of the three types of instrumeats and their 
individual characteristics. 
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jl. PRESENTATION (of the information) 


a pr se PY 8 


_instructional Topics Things to Remernber to Do or Say 
A. “Practical Procedures for 1, Show film, rerun if necessary 
Measurement.” First part, stopping film to clarify points 
Principles of Radiation as needed. 
Detection 
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APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 


Request students to show by chalkboard sketches or with pencil and 
paper the range of voltage operation of each of the three type detectors. 


Have them review and discuss the characteristics of the three types of 
detectors. 


Discuss the formation of secondary icn pairs and the phenomenon 
called an "ion avalanche". 


IV. TEST (final check on students' comprehension of material presented) 


NOTE: Written Test 
List in increasing order of operating voltage the three types of 
detection instruments shown in the film. 


Outline the operating characteristics of each type instrument. 


What happens in a detection chamber when a gamma ray passes 
through ? 


What are secondary ions ? 
What is an ion avalanche ? 


Check papers and discuss 


V. SUMMARY 
A, The need for radiation detection and measurements, the principles 


and the use of various types of instrumentation. 


B. Emphasis on the Geiger- Muller tube 


Cc. Absolute and comparative activity measurements. 


The Next Lessonis: Radiation 


V. SUMMARY 


A. Safety Precautions 


B. Various types of tests and inspections 


C. Need for records 


D. Conduct on tours and plant visitations 


The Next Lesson is: 


Professional Ethics for the Industrial Radiographer 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 4 
Lesson 6 
Time _ hour _ 


SUBJECT: Radiation 


AIM {or purpose): To develop familiarization with the methods of 
monitoring and the control of penetrating radiation 


TEACHING AIDS: Film: Living with Radiation, 28 mins., 16mm, sound, 
U.S. Atomic Energy Commission 


EQUIPMENT: Film, projector and screen 


I, PREPARATION (of the learner) 
4. Introduce subject and aim of lesson - write it on chalkhoard. 


B. Look for the following points while viewing the film: 

1, Continuous employment of survey meters by the atomic workers 
while conducting work with radioactive materials. 

2. Types of monitoring devices used at the facility in addition to 
survey meters. 

3. Methods used in disposai of unwanted radioactive materials. 

4. Heavy shielded chambers used to make precision measurements 
of weak source strengths. 

C. The points given above will assist the learner to better understand 
the various methods of monitoring and controlling penetrating 
radiation. 

D. Advise group a test will be given. 


i, PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
"Living with Radiation" Show film, rerun if necessary 


stopping film to clarify situations 
as necesSary. 
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f 
Ill. APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) Discuss the film - Emphasizing these points: ge 
A. Use of safety devices and monitoring equipment used by the atomic | 
workers. 
B. Monitoring devices used by atomic workers but seldom employed 
in industrial radiography. 
Fr 
C. The safety record of the facility shown in the film relating this L! 
to the safety devices used by the facility. 
D. Waste disposal procedures shown for the disposal of radiographic | 


sources, 


E. The purpose of the heavy shielding used in the construction of the 
counting devices. Relate this to instruments used in wipe testing. 


F. Rerun film again if necessary for understanding of certain ll 
situations or of certain items that still may not be clear. 


IV. TEST (final check on students' comprehension of material presented) 
NOTE: Oral Quiz . 
A. Name at least four different detection devices used by the atomic lj 

workers in the film. 


r 
B. Why is it necessary to have controlled disposal methods for tl 
radioactive materials? 


C. What is the purpose of the heavy shielding used with the counters FE 
shown in the film? ” 


rae 


D. Why do the atomic workers always use the survey meter when 
working with radioactive materials? 


V, SUMMARY [ 
A. Separation-distance factor 


B. Storage and/or disposal of radioactive wastes | 


C. Protection of populations, water, crops, and livestock by air 
and enviromental monitoring. i 


D. Protection of workers through use of film badges, radiation counters, | 
shielding, remove-control devices, decontamination procedures ES! 
and biochemical studies. 


7 


: 
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E. The various types of detection instruments 


The Next Lesson is: Algebriac Expressions 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 5 
Lesson 1 
1. 


Time 5 hours 


SUBJECT: Algebraic Expressions 
AIM (or purpose): To develop skill in the use of algebraic equations 


REFERENCES: Brief College Algebra, W.L. Hart, 1947, D.C. Heath and 
Co., Boston, Mass. 
Industrial X-ray Handbook, Allan Lytel, 1962, H.W. 
Sams, Indianapolis, Ind. 
Information Sheet #4 


I. PREPARATION (of the learner) 
A. Using chalkboard list the subject of lesson explaining why if is 
essential to have a working knowledge of algebraic expressions. 


B. List several algebraic formulas on the board gauging their 
complexity to the contemplated proficiency level of the group in 
attendance. 


C. Upon determining the lowest level of understanding present, 


proceed with the presentation, keeping before the group good and 
sufficient reason for wanting to know. 


II. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say Sen 
A. The fundamental operations Define and illustrate on the chalkboard: 
a. Addition 1, Addition: Combining two or more 
b. Subtraction number: so as to obtain a number 

c. Multiplication called < sum. 
d. Division 2. Subtraction: The act of taking one 


number c quantity from another. 

3. Multiplication: The process of adding 
a given number or quantity a certain 
number of times by a briefer 
computation. 


a ae = F 
RRL. eer, eee oo 


B. Numbers: 


a. Explicit 
b. Literal 
C. Law of 


D. Principles of fractions 
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. Division: The process of 
determining how many multiples 
of one number are contained in 
another, 


Define the explicit and literal 
numbers: 

Explicit number-absolute value 
of a signed number. 


. Literal number-letter that 


stands for a number. 


List the rules on the chalk- 
board and explain: 

When multiplying or dividing, 
the answer will have a plus 
Sign if both numbers have the 
same sign and a negative sign 
if the operators are of opposite 
Sign. 


. When adding like signs, the 
sum has the sign of the operators. 


When adding unlike signs, the 
sum has the sign of the operator 
with the greatest absolute value. 


. To subtract, change the sign 


of the operator and add. 


State and illustrate on the 
chalkboard} 

The value of the fraction is 

not changed if both the numerator 
and denominator are multiplied 
or divided by the same number, 
not zero 


. The product of two fractions 


is the praduct of the numerators 
divided by the same number, 
not zero. 


- To divide a fraction by another 


invert the divisor and multiplv. 


. To multiply a fraction by a 


number, multiply the numerator 
by the number. 


E. The equation 


F. Equations 


EP X D% = 


Ss 


T 


5. To divide a fraction by a number, 
multiply the denominator by the 
number. 


1. List the following definitions: 

a. An equation is a statement that 
two members of an expression 
are equal. 

b. A solution is a set of values 
that satisfy the equation. Illustrate, 

2. Illustrate the rules of equivalent 
equations: 

a. Add and subtract the same value 
from both sides. 

b. Multiply both sides by the 
same value. 

c. Cancel equal terms on both sides. 

d. Transpose terms from one side 
to the other by changing signs. 


Explain step by step use of equation 
using the following information work 
problem: Explain each step what is 
being done and why: 

1. A client requests a gamma radiograph 
be made of a steel casting 4"x6"x 1/2" 
thick. Relative film density should 
be 1.5, film should be Kodak type AA, 
film-focal distance should be 12" and 
an Jridium 192 gamma source should 
be used. You have ai0 curie 
(10,000 miilicurie) source. What 
should your exposure time be ? 

Ans: Exposure factor - 70 (from 

chart) film-focal distance squared 

= 12x12=144"" Gamma source strength= 

10, OOOMC (10 curies) = 70 x 144 = 1.08 
10, 000 

minutes exposure time. 
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Instructor using a chalkboard, should 
have students tell what to do, how to do 


and why it is being done in solving 


the following problems (2) and (3): 


2. Solve for exposure time if EF = 100 
D = 10' and S = 5 curies. 
EFxD* = T 
5 
3. Work step by step on chalkboard. If 
radiation intensity at one foot is 500 
MR/HR:;; what is the intensity at 
five feet? 
2 
I, = D, 
a= 
I, De 
500 = 25 
x I 
500 = X 
5 I 
xX = 20 
Ans: 20 my/hr at 5 feet 
Work step by step on MAS1 = D¢ 
chalkboard: If it took MAS 2 D4 
100 milliamp seconds 
(MAS) to produce an x- 100 =1 
ray radiograph @ 1 foot x 4 
film-focal distance how 
many film-focal distance 100 =X 
MAS would be required a 4 
if the film-focal distance 
was lengthened to 2 feet? X = 400 
Ans: 400 MAS @ 2 feet 
Work step by step on TS = EF 
chalkboard: What is the D@ 


exposure factor ifa 
radiograpn was made in 

10 minutes with 5,000 
millicuries of Iridium 192 

at a focal distance of 8 feet? 
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ae, 


10x5000 = 50,000 = 781 
64 64 


Ans: EF = 78l 


li. APPLICATION (ar°‘1, illustrations, aualogies, oral questions or 
assignments) 

A. Require students to solve for a given value in terms of all others 
using the equations for: The Time-Distance rule, the Ma-Time 
rule, the Ma-Distance rules, and the inverse square law. Supervise 
very closely until all students have mastered the technique of 
handling algebraic expressions. 


B. Have them list the laws governing signs in the operations of 
addition, subtraction, multiplication, and division. 


C. Ask for a listing of the rules gov. «ning operations to produce 
equivalent equatio.s. 


D. Have class solve the following problems and explain. 
1. Intensity at 2 feet is 600 mr/hr. What is it @ six feet? @1.5 ft? 
2. T = 2minutes, S = 500 mc, D = 4 feet, what is EF? 
3. Ty = 2 minutes, D) = 4 minutes, D, = 1 foot what will To be ? 
4, EF =100, D=2 feet S = 2000 mc. What is T in minutes? 
Work all problems on the chalkboard allowing class to 
discover and correct any errors as they may develop. 
I. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 
A. Olve for D¢:i = De 
Il, Dé 


oO 
B. Solve for Ma;: Dg = Ma S 


Zz 


Cc, liMa, = 5ma 
S; = 60 sec. 
Maz = 10 ma 
What is the time of 52 if Ma, S, = Maz S, 
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T, = 10 sec. 
D) = 24 inches 
D2 = 48 inches 


D. Solve for the new time if: 
| and 
: 


Check and discuss 


V. SUMMARY 
A. An understanding of the use of algebraic expressions, formulas, 
and equations is essential in radiography. 


B. Mathematical law of signs must be understood. 
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C. Formulas and equations tend to speed up and simplify most 
radiographic mathematical problems. 


The Next Lessonis: The Inverse Square Law 


; . 
s 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


SUBJECT: The Inverse Square Law 


AIM (or purpose): To develop an understanding of the meaning, 
manipulation, and use of the mathematical 
relationship as used in radiography calculations 


RKEFERENCES: Radiography in Modern Industry, Eastman Kodak Co., 
1958, Rochester, N. Y, 
Nondestructive Testing Handbook, Society for Nondestructive 
Testing, 1963, Evanston, Dlinois 
Information Sheet #4 (see appendix) 


J. PREPARATION (of the learner) 


A. Find out by oral questions what knowledge the class has aboui the 
inverse square law. 


B. Point out that ail exposure calculations in radiography are based 
on the inverse square law and that the radieographer will never 
fully understand his trade until he has mastered its use in making 
necessary calculations. 


C. Indicate that the inverse square law is used to calculate the distance 
required to be safe from harmful radiation. 


Il. PRESENTATION (of the information) 


Instructional Topics Things to Remember .o Do or Say 


A. The inverse square law- 1. The inverse square law is: 
define and explain a. The basic mathematics] 
relationship between intensity and 
distance 


b. The most frequently used 
relationship in industrial 
radiography 
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B. The mathematical 
formula 


C. Visual schematic 
illustration 


D. Application of inverse 
square law 


assignments) 


law. 


c. The basis of all exposure 
calculations 


Write the inverse square law in 


mathematical terms on the chalkboard. 
. Explain the symbols in the inverse 


square law equation. 
Transpose the equation to all forms- 
distance, time, intensity. 


Draw on chalkboard a geometric 
sketch of the " .werse square law 
relationship and discuss with the 
class. 


Work the following problems on 

chalkboard step by step. Explain 

each step encouraging students to 

ask questions: 

a. Exposure time is 3 minutes atl 
foot. What is exposure time at 
3 feet? 

b. Intensity at 1 foot is 500 mr/hr. 
What is intensity at 2 feet? 

c. Intensity at 5 feet is 200 mr/hr. 
At what distance is intensity 2 
mr/hr? 


Il, APPLICATION (drill, illustrations, analogies, oral questions or 


A. Ask the students to recite a word statement of the inverse square 
B. Ask the students to define the inverse square law by an example. 


C. Place the inverse square law on the chalkboard in one form and 
ask the students to transpose to all the other possible forms. 
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Give the students a set of conditions for each of the following cases: 
Calculate from the given data: 

1 Avalue of E, 

2. Avalie of Do 

3. Avalue of D 

4. Avalue of I 
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IV. 


TEST (final check on students’ comprehension of material presented) 


Write the inverse square law in any form. 

Transpose to all other forms. Show each step. 

Give three examples for use of the inverse square law. 
Given the following information, solve each problem: 
Cobalt 60 yields 14,500 mr/hr/curie at 1 foot 

Iridium 192 yields 5,900 mr/hr/curie at 1 foot 


1. What is the distance where the intensity of radiation from 5 
curies of Cobalt 60 is 20 mr/h:z ? 

2. At 20 feet from a source of Iridium 192 the radiation intensity is 
250 mr/hr. How many curies of Iridium is present? 


Check the answers with the class and discuss -- correcting all 
errors. 


The Next Lesson is: The Square Root 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 5 
Lesson 3 
Time 2 hours 


SUBJECT: The Square Root 


AIM (or purpose}: To develop skill and understanding in solving problems 
involving square root as applied to radiogr« ~hy work 


REFERENCES: Information Sheet #5 


I. PREPARATION (of the learner) 
A. Explain briefly why it is important for a radiographer to be able 
to figure square root. 


B. Give practical situations where this type calculation is needed. 


For example: To solve problems involving safe working distances 
and distance shielding problems. 


T. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. The square root Using sitaple examples explain the meaning 


of square root. 


B. The long division- l. Mtiustrate on the chalkboard the 
estimate method of calculation of the square root of the 
determination number 2 using the following 

procedure: 


a. Write the number as a non- 
terminating decimal; i.e., 2.000000. 

b. Groep the digits to the right and 
left of the decimal point in pairs; 
i.e., 02. 00 00 O00, 

c. Construct the square root sign over 
the number and place the decimal 
point just above the decimal point 
in the number. 


LS Tee ae 


C. The estimate- average 
technique 
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. Estimate the square of the first 


pair of numbers. Use the whole 
number which is nearest but just 
less than the first pair. 


. Write this number above the first 


pair and the square of the number 
below the pair. 

Subtract the squared number from 
the first pair and draw down the 
next pair as in long division; i.e., 
1+00 = 100. 


. Double the value of the number 


above the first pair (1) and add a 
zero to the value;i.e., 2 (1) - 2, 
2+0 = 20. 


. Divide this number (20) into the 


number obtained in step "f"', Add 
the quotient to the number in step 
"to" and multiply by the quotient. 

If the product is greater than the 
value of step "f'' reduce the quotient 
number by one and repeat until the 
product is just less than step ''f"; 
(20+4) times 4-96. 

Write this number above the second 
pair. 

Double the value of the number above 
the radical sign and add a zero 

2(14) = 28+0 = 280. Repeat steps 
‘thi and Wyn 


. Continue the process to obtain the 


accuracy desired. Ask questions, 
and have students solve problems. 


. Work several problems on the chalk- 


board with the class assisting. 


INustrate on the chalkboard the 
calculation of the square root of the 
number 10. 


a, 


b. 


Estimate the value of the root of 
10. (Use the figure 3). 

Divide 10 by 3 for an approximate 
answer of 3.3. 
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c. Add 3 and 3.3; divide the result 


by Z. 

d. Divide 10 by 3.15 from step "c"'. 
Ans. 3.17. 

e. Add 3.15 and 3.17; divide the 
result by 2. 


f. Continue the process as above 
until the desired accuracy is 
obtained. 
Have students solve problems using 
this technique. 


D. Use of square root Hand out and explain the use of 
tables tables. 


Iii, APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 

Have students solve the following problems using the long division 

estimate method first, then solve the same problems using the 

estimate average technique. 

A. Assume you were makizg a radiograph in a pipe yard and you 
needed to know what distance from the exposure device your 
radiation intensity would be 5 mr/hr so that you could place 
your warning signs at that distance. Your gamma source 
emits 5,900 mr/hr per curie @1 foot. You have a 10 curie 
source. 


B. A 30 curie source of Ir. 192 was being used at ground level. A 
water tank located 80 feet from the source was being painted. 
The painters were working on the near side of the tank (80') 
at a height of 50'. What was their exposure dose rate assuming 
they remained at the near side of the tank? 


Calculations and answers: (for instructors’ use) 


1. D N02 + 50° = 94! (Distance to 50' level to tank) 
2.1, = 5.9 x 30 = 177,000 Mr/hr @1 


t 
I, - 177000 =177000 = 20 mr/hr as 
942 8836 


80' 


iV. TEST (final check on students' comprehension of material presented) 


A. Give a brief written test to determine if all class members under 
stand orocedure of square root calculations. 
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1. A cobalt 60 source produces a radiation intensity of 217, 500 
mr/hr @1 foot. At what distance would the intensity be 1 
mr /hr? 

2. At a distance 1 the survey meter reads 215 r/hr. 

At what distance does the meter read 5 r/hr? 

3. Meter reads 450 mr/hr @ pointl. A worker on a scaffold 
60 feet from point 1 and 50 feet high is exposed to how much 
radiation intensity. 


50 | 
0! 
B. Check answers to the test with the assistance of the class and 
review problems solving procedures as needed is indicated. 


The Next Lesson is: Geometric Principles of Exposure 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 5 
Lesson 4 
Time I 


SUBJECT: Geometric Principles of Exposure 


AIM {or purpose): To teach the fundamentals of exposure as related to the 
; geometric arrangement of the exposure setup and develop 
a thorough knowledge of the subject . 


TEACHING AIDS: Spot film viewer 
A round cardboard disc taped to the end of a stick or 
pointer 


REFERENCES: Information Sheets No, 6 and No. 7. 
Nondestructive Testing Handbook, Volume I, 1963, Society 


for Nondestructive Testing, Evanston, Illinois 


I. PREPARATION (of the learner) 


Explain briefly that certain very simple and basic laws govern the art of 
making good radiographs. 


X-rays and gamma rays obey the same physical laws as light and 
formation of shadows or radiation may be better understood by knowledge 
of these laws. The relationships of source, object and film will have a 
considerable bearing on the definition in the reproduced image. The skill 
displayed by the radiographer in image reproduction will depend a great 
deal on his knowledge of geometric principles and how these factors 
govern exposure patterns. 


Ii. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. Geometric enlargement l. Explain by chalkboard sketch the 


enlargement of the image when the film 
is moved away from the object. 
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Instructional Topics Things to Remember to Do or Say 


Ze 


B. Distortion 1: 


C. Geometrical unsharpness i. 


Illustrate the geometric principle by 
using the spot viewer and the cardboard 
disc. 


. Use the method of similar triangles to 


show how the magnification can be pre- 
determined. 


Use the spot viewer and cardboard 
disc to illustrate distortion caused 
by inclination of the object to the film. 


. Explain the difficulties caused by 


distorted images. 

a. A blurred image is hard to identify. 

bd. Itis difficult to estimate the actual 
size of a distorted image. 


Show by a chalkboard sketch the 
formation of penumbra. 


. Use the spot viewer to illustrate 


penumbra 


. Using the chalkboard sketch, define 


geometrical unsharpenss. 


. On chalkboard using the method of 


Similar triangles, derive the formula 
for geou.etrical unsharpness; i.e. , 
Ug = Ft 

d 


. Handout Information Cheet No. 7 


(Contains explanation of formula) 


. Display and explain the use of a 


nomogram for determining geometrical 
unsharpness. 


(Nomogram on information sheet #7) 


Ill, APPLICATION (drill, illustrations, analogies, oral questions or 


assignments} 


Have individual students: 


A. Draw a sketch of the situation which causes penumbra explaining 
why and using the spot viewer and disc to illustrate. 

B. Explain enlargement of the image in radiography. Use the viewer 
and disc to illustrate. Show calculation to predetermine the 


magnification. 
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Outline the consequences of image distortion, 


Define geometrical unsharpness. Derive the formula and illustrate 
the use of a nomogram. 


Solve the Following Practice Problems: 


An exposure device's focal spot is positioned 36'' from the 
specimen to be radiographed. The specimen is 12" x12" x 1" 
thick. The x-ray film is positioned 12'' beyond the specimen, what 
would be the projection of the image? 


A flat plate 12'' x 12" x 2" thick is radiographed at a film-focal 
distance of 15''. What is the width of the penumbra shadow? 


Use nomogram to determine the geometric unsharpness in 
millimeters of a radiograph of a flat plate that is 12" x12" x2" 
thick if the radiograph was made with a Cobalt 60 source 5 
millimeters in diameter and a film-focal distance of 20". 


IV, TEST (final check on students' comprehension of material presented) 


NOTE: Written Test 


A. 


If the object is placed at 24 inches from the source and the film 
at 36 inches, what would be the magnification of the image ? 


if a flat plate 1" thick is radiographed using a 20" film-focal 
distance and a 3 mm diameter source, whatis the size of the 
penumbra? 


What would be the focal distance to produce a radiograph with 
no more than 0.2 geometrical unsharpness, if the source is 


5 mm diameter and the object is four inches thick? 


Check and discuss. 


V. SUMMARY 


A. 


B. 


Certain geometric principles are applied in radiography. 


Image distortion is generally caused by impruper geometric 
considerations. 


Image unsharpness is a major problem when making radiograrhy. 


The Next Lesson is: Logarithms 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 5 
Lesson 5 
""me 2 hours 


SUBJECT: Logarithms 


AIM (or purpose): To outline the advantages of the use of logarithms as 
applied to radiography and to develop ability in their 
use 


REFERENCES: Brief College Algebra, W.L. Hart, 1947, D.C. Heath 
aua@ Co., Boston, Mass. 
Radiography in Modern industry, 1958, Eastman Kodak 
Co., Rochester, N. Y. (Page 39} 
Information Sheet #8. Logarithm tables. Shielding equations 
I, PREPARATION (of the learner) 
A. Through adroit questioning determine the level of undeistanding 
of logarithms by various members of the class. 


B. Explain the importance of using logarithms in radiography pointing 

out that: 

1. Logarithms are used to determine exposure tires required to 
produce satisfactory radivgraphs. 

2. Exposure time varies with film speed. There are many 
d.'« ,ent types of industrial radiography film, each having a 
different speed. 

3. Decay of radioactive materials are logarithmic function which 
every radiographer should be able to calculate. 

4. Shielding or attenuation properties of the elements are 
determined by the use of logarithms. 


Il, PRESENTATION (of the information) 


_Instructional Top.cs Things to Remember to Do or sr Say 
2. The logarithm 1. Define a logarithm of a number "N” 


to the base ''a'' as the exponent of the 
power to which "a" must be raised tc 
obtain 'N', 

2. Place the matt ematical form on the 
chalkboard. 
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B. Properties of logarithms: 
a. Multiplication 
b. Division 
c. Powers 


C. The characteristic and 
mantissa 


D. Properties of the character- 
intic and mantissa 


E. Computation with logarithms 


F. The ...1logarithm 


G. Slide rule 
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\ 
3. Define a natural and common logarithm i 


State the rules and illustrate each type 7) 
of computation on chalkboard. [| 


illustrate on chalkboard the integer and 
decimal parts of a logarithmic expression. 4 


List the following theorems--illustrate 


on chalkboard: () 
1, The characteristic depends only on the ed 
number of digits to the left of the decimal 
point in the number. (| 
2, When the number is greater than one, 


the characteristic 1s an integer which 
is one less thun the digits in the {| 
number left of the decimal place. 
3. When the number is less than one, 
the characteristic is negative and (| 
equal to the number of spaces left of 
the decimal to the first sienificant 
figure. i 
4. Explain each of the above by chalkboard 
example. 
5. Show the students a log table Information 
sheet #8 for determination of the 
mantissa. 
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Show on the chalkboard simple compu- 
tations to determine a product, quotient, 
extraction of roots and dete.crnination of 
a power, 


ea 


, 


Define the antilogarithm and illustrate 
the determination from table and computation. 
The number corresponding to a given 
logarithm is called the antilogarithm, 


ios 


Display slide rule and refer students to 
illustration of scale for determining mantiss 
logarithms - Page 39 in the Eastman 

Kodak Textbook. 
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3 3 HI. APPLICATION (drill, illustrations, analogies, oral questions or 


_ = : assignments) 
| e A, List a group of numbers on the chalkboard and ask the students for 
the characteristic and mantissa of each number. Show each on the 
1 a. chalkboard after students have yp:ven the answers. 


B. Ask individual students to explain the rules for multiplication, 
division,. and computation of powers by logarithms. 


fe) 


4 State simple problems on chalkboard for student exercise. Solve 
0) —— problems on chalkboard after students have completed calculations. 
| a (Furnish mantissa values from log tabies }, 


(| : D. Using equations on information sheet #8, work the following problem: 
i: Je Radiation intensity is 500 mr/hr. How many haif-value layers 
eg are required to reduce the intensity to 100 mr/hr? 


tl = : E. How many tenth value layers are required to reduce radiation intensity 
= from 500 mr/hr to 2 mr/hr? 


IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 


| ; A. What is the characteristic and mantissa of the following logarithmic 
Be expressions? 
a. 1.4271 
| b. 3.9721 
fs c. 8. 4731-10 
1 se d. 17.6541-20 
~~ 


B. What is the logarithm of the product of the logarithms: 3.5001 
and 5. 4379? 


i_~—_! 


©. What is the logarithm of log 5.4970 divided by the log 4. 3660 ~ 


_J 


What is the logarithm of (27. 315)4 if the nantissa of 273 is . 4362. 


o 


What is the value of 27. 3154 if the antilogarithm of the mantissa 
. 7448 is 5556? 


vl 


aw 


Check and Discuss 


Liman we? 
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V; SUMMARY 


A. 


The whole number of a logarithm is called the characteristic. 
The fraction of the number is called the mantissa. 


The characteristic number contains one less digit than the number 
it sepresents in log form. 


The mantissa of a logarithm can be cbtained from a log table such 
as the one used in this lesson. 


The mantissa can aiso be found by using a slide rule. 


Problems of shielding can be solved quickly and accurately by the 
use of logarithms. 


Exposure time charts and the characteristic curve of x-ray film 
are drawn on semi-ilog paper forms. 


The Next Lessonis: flonizing Radiation 
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INSTRUCTOR'S LESSCN PLAN 
Re.ated Technica! Information 


| MA Unit _ 6 

- aan Lesson 1 

| Se Time  !.5 hours 
. = SUBJECT: loni: ~ Radiation 

[: 

— ae AIM (or purpose): To familiarize the student with the basic concepts 

| a of radiation physics 

(, 4 : TEACHING AIDS: Film: Invisible Bullets, Challenge Series, 45 mins., 


i6 mm., sound, U.S. Atomic Energy Commission 


EQUIPMENT: Film projector and screen 


Sauteed 


I, PREPARATION (of the learner) 

A. Caution group to lock for the following points while vi‘wing the film 
and advise that atest will be given regarding some o these situations 
later in the session. 

l. lIonization traces in the cloud chamber 

2. The relative energy of the different types of radiation 

3. The type of shielding necessary to stop different types of 
radiation 

4. The explanation of various terms used in evaluation of biological 


teenie 2 


u effects of radiation 
_—. 5 The effects of overdosage on the human body 
| had 6. The geiger counter and the different windows used to detect 
‘ an ‘different types of radiation 
fy : 3 B, Explain and stress the importance of these situations to the 
ul a. radicgrapher. 
| we ll. PRESENTATION (of the information) 
t ie re 

By “Instructional Topics _____Things to Remember to Do or Say 
[| ie . "Tnvisible Bullets" Introduce Film 
m4 1. Title 

2. Length 
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ill APPLICATION (drili, illustrations, analogies, oral questions or 
assignments, 


Discuss the film. Emphasize strong points in the discussion. Use 
questions listed below to spark discussion. 
A. The spark chamber and the cloud chamber. 

1. Methods of visually observing ionization from radiation 

2. The ionization path of the different forms of radiation 

3. The effect of radiation on the conductivity of gases 


BE. The geiger counter and the different wiidow materials needed for 
the different forms of radiation. 


C. The relative penetrating pewer of different types of radiation. 
1. Lead shielding for gamma 
2. Glass for beta 
3. Paper for alpha 


D. The un.ts of measurement for biological radzation effects. 
1, The RAD 
2. The RBE 
E. The effects of overdosage on the human body. 
1. Blood damage 
2. Bone marrow damage 
3. Nausea 
4. Lethal dose 


F. Why are alpha and beta particles not usually considered hazardous 
in radiography? 


G. When could they create a hazard? 


I. Name three considerations in determining a lethal dose of 
ionizing radiation to a himan being. 


J. In what manner may the blood be damaged by ionizing r adiation ? 
K. What is meant by the reiative biological effect? 


L. How does a geiger counter measure radiation dose rate? 


H. Explain whether or not the human body can repair radiation damage. 
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ms IV. TEST (final check on students’ comprehension of material presented) 
rk NOTE: Written Test 
; Sie A. What is the effect of radiation on an air path through which it 
pass2s” 


B. Explain how this can be seen. 


C. Which of the three types of radiation (alpha, beta, and gamma) 
has the greatest penetrating power? The least? 


D. Which of these could be shielded by a piece of paper? 


E. What is the rad and the rbe? What are they used to measure? 


hy 


Do all forms of radiation have the same biological effects ? 
G. Whatis the dosage level considered lethal? 


Check and discuss 


V. SUMMARY 
A. The meaning of radiation, its natural source, the various forms 
it takes, and how it is used- 


rt 


B. The difference between alpha and beta particles and between gamma 
rays and x-rays. 


re 
O 


The extent of damage to living tissue by ionizing radiation depends 
on: type and intensity of the radiaziion; amount and parts of body 
exposed; duration of exposure. 


‘ 
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D. Ionizing radiation can be observed in a cloud chamber instrument. 


k&. Time, distance, and shielding can reduce the hazards of ionizing 
radiation. 


The Next Lesson is: Isotopes - Excursions in Science 
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INSTRUCTOR'S LESSON PLAN 
ae Related Technical Information 


Unit 6 
Lesson 2 
Time 1 hour 


SUBJECT: Isotopes - Excursions in Science 


AIM {or purpose): To acquaint class members with the basic concepts 
ef the nuclear sciences 


TEACHING AIDS: Film: Isotopes - Excursions in Science, 20 mins., 
l6mm, sound, U.S. Atomic Energy Commission 


EQUIPMENT: Film projector and screen 


1, PREPARATION (of the learner) 

A. Introduce the film by title giving a brief rundown on content 
pointing out that in order to be able to employ and use radio- 
isotopes in industry one must satisfy the Atomic Energy 
Commission and/or the State that one fully understands the 
basic concepts of nuclear science, 


B. Suggest that group watch for the following items when viewing 

the film: 
1. The three rays {or particles) ejected by radioactive decay. 
2. The definition of half-life. 

as 3. The methods used to create artificial isotopes. 

4. The safety precautions used by companies and individuals 
working with radioactive materials. 
5. The encapsulation of radioactive materials. 


Ii. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 


“Isotopes - Excursions in Science’ Show the film 
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ill, APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 


Discuss the film, emphasizing these points in the discussion and 
questioning as needed. 

The rays and particles produced by radioactive decay 

1. Alpha 

2. Beta 

3, Gamma 

Re-define and discuss decay half-life. 

Production of artificial isotopes used for industrial radiography. 
Safety equipment used by the workers in the film. 

Fncapsulation, particularly where related to radiography. 

What is meant when one states that half-life is exponential ? 

Give an example. (If a radioactive isotope is said to have passed 
through three half-lives what percentage of its original 

activity remains ? 


Explain why all isotopes of elements are not radioactive. 


Which of the three emitters has the greatest penetrating power 
Alpha, Beta, or Gamina? 


Which emitter is most suitable for radiography? 
Why? 


What are the three basic methods of shielding against nuclear 
radiation ? 


Why is an isotope that is used in radiography encapsulated? 


How is the isotope encapsulated ? 


IV. TEST (final check on students' comprehension of material presented) 
NOTE: Oral Quiz 


A. 


B. 


What are che three types of particles or rays emitted by radioactive 
decay? 


Define a half-life of a radioisotope. 
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C. How are radioisotopes produced ? 


D. Why are isotopes used in radiography encapsulated? 


V. SUMMARY 
A. The three types of radiation produced by radioactive decay. 


B. Encapsulation usually eliminates alpha and beta radiation. 


C. Half-life of a particular isotope of an element determines its use- 
ful 11f€ in an industrial application. 


D. Safe handling procedures and rules must be understood and observed 
in order to use and handle radioactive materials. 


The Next Lesson is: Atomic Structure of Matter 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit — 6 
Lesson 3 
Time — 2 hours 


SUBJECT: Atomic Structure of Matter 


AIM (or purpose): To outline the basic nuclear science concepts and 
assist the student in developing a proper vocabulary 
regarding the subject 


REFERENCES: Radiological Monitoring for Instructors, Instructor's Guide, 
, Lesson 2, Department of Defense, Office of Civil Defense, 
-_ Training Division, Battle Creek, Mich. 

* Information Sheet #41 


, I, PREPARATION (of the learner) 
f 3 A. Introduce topic developing interest by asking a few simple questions 
regarding the structure of matter, supplying quick and informative 

explanations. 


B. Stress the fact that the atomic theory as related to radiography is 
not difficult to understand if you develor the theory a step at a 
time. Explain that the purpose of this lesson is to help to 
visualize the atomic structure of matter and how it can be 
altered to make gamma radiography possible. 


il. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. Matter 1. Anything which occupies space and 


has mass or weight. 
2. That which can be classified according 
to physical and chemical properties. 
. Many different kinds of matter exist. 
4, Classification of matter is an 
important part of nuclear science. 


iw 
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II PRESENTATION (continued) 


yg _tnstrastionsl Topics_____Tii ngs to Remember to Do or Say 


B. Classification of Matter 


1. Mixture 


2. Compound 


3. Element 
4. Molecule 
5. Atom 


Concept of the atom 


if 


Physical combination of two or more 
substances characterized by no 
definite ratio. Each substance 
maintaining its individual identity: 
Example: Cup of coffee. 


. Chemical combination of two or more 


substances characterized by definite 
ratio of the combining substances. 
Water contains two parts hydrogen to 
one part oxygen no matter where it is 
found. 


-. Substance which cannot be separated 


into substances different from itself 
by ordinary chemical means. Gold 
is one of the over 100 different 
substances which contain only atoms 
of the same chemical property. 
Silver is another. 


. Smallest part of a compound that can 


exist and still retair the chemical 
properties of the courpound. A 
molecule contains two cr more atoms. 


. Smallest conceivable part of an 


element. Smallest portion of an 
element that can enter into chemical 
combination. 


Information Sheet #41 

The term "atom' means undividable. 
It is from the Greek letter "a" 
meaning ''not'' and the word ''tomos"' 
meaning "cut", 


. The Greek concept proved to be 


erroneous, and it has been demonstrated, 
that an atom is dividable. 


. In about 1900 scientists discovered the 


atom was .ot a uniform sphere. 


. lt was also determined that it contained 


a strong positive charge in its center 
with a negative charge about it. 
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lil, PRESENTATION (ccntinued) 


Instructional Topics Things to R member to Do or Say 


5. 


D. Atomic structure 1, 


E. Isotopes of elements 1. 


in 


. Each element is assigned an atomic 


The center dimension is smail 
compared to the atom as a whole, about 
1 to 10,000 ratio and the negative 
charges Orbit around a nucleus. 


. li the nucleus of an atom was the size 


of a marble the entire atom would 
weight about 36 million tons and 
the closest negative charge would 
orbit about 200 feet away. 


An atom consists of protons, electrons, 
and neutrons. 


. Proton: is a subatomic particle 


found in the nucleus of an atom. Itis 
positively charged. 


. Electron: a very light particle, 


negatively charged, Orbits the 
nucleus, A proton is 1840 times 
heaver than an electron. 


. Neutron: carries no electrical 


charge. Wcighs the same as a proton 
and is found in the nucleus. 
Properties of each element are the 
period functions of the number of 
protons in its nucleus. 


Different forms of the same element. 
Like brothers, they have the same 
last name but different first names. 


number which is equal to the number of 
protons in the nucleus of its atom 
{Sometimes called ''Z'' number). 
Each different form, or isotope, of 
an element has a mass nurnber 
(The "A'' number) The *'A' number 
equals the total number o: neutrons 
and y¢rotons in the nucleus of its 
atoms. 

Write on the chalkboard the correct 
symbols for describing cobalt 60. 
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6. Draw the structure of an atom other 
than the one shown on information 
sheet and explain each step. Ask 
for student participation. 

7. Some isotopes are not radioactive, 
(Stable) 

8. Only unstable isotopes can be used 
in radiography. Explain. 


F. foniziation 1, A process which results in the 
formation of electrically charged 
particles (ions) from neutral atoms 
or molecules. 

2. Ionization is the process and positive 
and negative ions are products of 
the process, 

3. All three types of radiation, alpha, 
beta, and gamma. Cause ionization 
as they interact with varicus matter. 

4. On the chalkboard, demonstrate how 
radiation strikes orbital electrons 
and moves them out of orbit. 

5. They actually disturb the organized 
balance of the atomic structure 
disrupting the normal electrical 
balance of the atom. 

6. Ionization is also the process by 
which nuclear radiation loses its 
energy. 

7. Ionization permits detection of 
nuclear radiation, produces the 
biological effects from nuclear 
radiation and provides a means 
of shielding against nuclear 
radiation, 


Wil. APPLICATION (drill, illustrations, analogies, oral question or 


assignments) 
A. Suggest that students draw an atomic structure without refering to 
information sheet. 


B. Have them state the number of positive and neutral charges in the 
structure. 


C. Ask them to define the ''z'! number, "a''! number. 


Pr ee 2 


tadatatt He 
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B. 


E. 
FF 


V. SUMMARY 
A. 


The Next Lesson is: Nuclear Radioactivity 


——. 


IV. TEST (final check on students’ comprehension of material presented) 
NOTE: Oral Quiz 


Describe a compound, give an example. 

A mixture, give an example 

An isotope, give an example 

Describe the structure of an atom, illustrate on chalkboard. 
Define ionization. 

Describe its (ionizations) safety value in radiography. 

An atom is the smallest part of the elements hydrogen and oxygen. 
If two atoms of hydrogen and atom of oxygen combine chemically 
they form one molecule of the compound water. 

Concepts of the atom 

Atomic structure 

Isotopes 


Ionization 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 6 
Lesson 4 
Time 2 hours 


SUBJECT: Nuclear Radicactivity 


AIM (or purpose): To assist the student in developing a basic understanding 


of the source of the energy emitted from radioactive 
materials 


REFERENCES: Information Sheet #41 


Nondestructive Testing Handbook, Volume I, Society 
for Nondestructive Testing, 1963, Evanston, I[Jinois 


ce eet rE 
———— 


I. PREPARATION (of the learner) 


Explain the importance of understanding the radioactive decay process 
be -dause: 


A. The information will aid the radiographer in selection of the 
proper isotope material for each radiographic assignment. 


B. The information is useful in the design of effective shielding. 


ll. PRESENTATION (of the informatior) 


Instructional Topics Things to Remember to Do or Say . 
A. The structure of an Draw chalkboard sketch of a typical 
atom atomic structure. Also use information 


sheet #41 for this discussion. 


B. The atomic nucleus l. Detine: 
1. The proton a. Proton ~ positive parts of atom 
2. The neutron b. Neutron ~ neutral parts 
3. Atomic number c. Atomic weight - mass or weight of 
4. Atomic weight atum, total number of protons and 


neutrons in an atom 
d. Atomic number ~- total number of 
protons in an atom 
2, Show by sketches why the isotope has 


the same atomic number but a different 
atomic weight. 
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C. Radiation emitters 


l. 
2. 


4 


Natural emitters 
Neutron activated 
emitters 


D. Products of nuclear radiation l, 


lL. 
2. 
3; 


Alpha particles 
Beta particles 
Gamma rays 
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. Illustrate the reaction of a neutron 


. Explain why the alpha particle is 


. Define a beta particle. 
. List the properties of beta particles ~ 


. Explain the origin of the gamma 


. List the properties of gamma rays: 


, Discuss and contrast the electronic 


List on chalkboard some natural 
emitters such as radium - uranium 


. Explain energy equilibrium and 


radioactive decay. Stable isotopes 
are in equilibrium - not radioactive. 
Explain how elements can become 
radioactive by neutron bombardment - 
Unstable isotopes are not in 
equilibrium and decay back to 
stability. Neutrons upset stability 

by changing the atomic weight. 


with the element Cobalt 59 to 
illustrate the formation of Cobalt 


60. 


Define the alpha particle - lightly 
penetrating highly ionizing stream of 
fast-moving helium nuclei 


stopped by a small amount of light 
shielding material, 


negative charged particle emitted 
from nucleus of atom. Mass and 
charge equal to electron. Low 
penetrating power. 


ray. 
Short wave length; electro- 

magnetic radiation of nuclear 

Origin, emitted from the nucleus, t. 
pure energy. 


a. Electromagnetic energy — 

b. Discrete energy levels 

c, Penetrating power relatively 
high -- 


and magnetic properties of the three 
types of radiation. _: 


Ill. APPLICATION (drill, illustrations, analogies, oral questions or 


assignments) 


A. Have students sketch a model of a typical atomic structure and 


IV. TEST (final check on students! comprehension of material presented) 
A. 


B; 


label each component. 


Ask students in turn to indicate and define the following: 
1. The proton 

. The neutron 

The Electron 

Atomic weight 

Atomic number 
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Questions why an element becomes radioactive if an extra neutron is 


injected into the nucleus. 


Ask the students what materials are necessary to shield: 
i. Alpha particles 

2. Beta particles 

3, Gamma rays 

4, X-rays 
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Give brief test: 

1. List the three nuclear disintegration products. 

2. Indicate their penetrating power in increasing order. 

3, Explain the physical difference in the three types of radiation. 

4. Why are alpha and beta particles deflected by a n.agnetic field 
when gamma rays are not. 

5. What is the difference between the gamma rays emitted from 
different radioactive sources ? 


Check answers and discuss with the class. 
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V. SUMMARY 


A. 


Gamma rays emitted from radioisotopes of elements have discrete 
energy levels, therefore, the isotope and the element can be 
identified. 

Gamma energy 1S non-magnetic. 

Beta particles can be deflected in a magnetic field. 


Gamma rays are pure energy therefore they have no mass. 


Beta particles have mass or weight. 
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F. Alpha particles are the least penetrating but are highly ionizing. 


The Next Lessonis: X-radiation 
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INSTRUCTOR'S LESSON PLAN 
Related Technical information 


Unit 6 :j 
Lesson 5 
Time 2 hours 


SUBJECT: X-radiation 


AIM {or purpose): To explain the theory of x-ray generation and to 
develop a thorough understanding of the subject 


wacta Paws mer ee rere 04 
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TEACHING AIDS: Chart of the Electromagnetic Spectrum - Page 3- 
; Radiography in Modern Industry 


REFERENCES: Nondestructive Testing Handbook, Volume I, Society 
for Nondestructive Testing, 1963, Evanston, Illinois 


I. PREPARATION (of the learner) 
Explain briefly why an industrial radiographer must nave an under- 
standing of the principles of x-ray generation. Point out that a knowledge 
of these principles is necessary to understand the calculations of 
exposure. 


tl. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. The nature of radiation 1, Define electromagnetic wave 
1. Rays and/or energy. 
particles 2. Explain gamma anu x- radiation in 
2. Energy terms of rays of energy. 


3. Display and explain chart of the 
electromagnetic spectrum. 
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B. X-ray generation 1. Sketch on chalkboard an atomic 

: 1. Decelleration of structure model and a point 

— charged particles representing a source of charged 

a 2. Source of particles. 

: particies 2. Explain: 

3. Target materials a. The source of charged particles 
4. Voltage potential b. Function of the target 
5. Radiation from c. Reason for the high voltage 43 


point of impact 
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6. Energy converted to 3. Illustrate on the sketch the reaction 
heat at the point of impact, showing 
electron being displaced from orbit. 
4. Indicate the efficiency of this system. 


C. The continuous spectrum 1. Sketch a typical imtensity vs. wave 
1. Short wave length length graph on the chalkboard. 
limit 2. Define and point out the short wave 
2. Effect of kilovoltage length limit. 


3. Define and explain the effect of 
decelleration alone on the wave length 
of radiation. 

4. Sketch in additional curves to show 
the effect of changing kilovoltage. 


D. The characteristic 1, Add a characteristic line to the 
spectrum chalkboard sketch. 
1. Critical voltage 2. Explain the origin of this line. 
2. Definite wave 3. Use chalkboard to define the critical 
lengths voltage. 


4, Explain the relation between the 
characteristic wave length and the 
orbits of the atomic structure. 


HI, APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 
A. Using a sketch of an atomic structure on the chalkboard or on a 
passout sheet have students identify the parts of the structure 
and indicate the source of charged particles. 


B. Have students indicate the following: 
1. The reaction which produces the continuous spectrum. 
2. The reaction which produces the characteristic spectrum. 
3. The effect of increasing the kilovoltage by drawing a graph of 
intensity vs. wave length. 


IV. TEST (final check on students! comprehension of material presented) 


A. Suggested questions for written test: 
1. Explain radiation in terms of rays of energy. 
What is the function of the target? 
Whet is produced at the target besides radiation? 
Why does decelleration produce white radiation ? 
What is the effect of kilovo)*age on the short wave length limit? 
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B. Review answers with the class allowing brief time for students to 
make needed corrections. 
The Next Lesson is: The Effects of Radiation on Physical Matter 
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INSTRUCTOR'S LESSON PLAN 


Related Technical Information 


Unit 6 
Lesson 6 
Time 2 hours 


SUBJECT: The Effects of Radiation on Physical Matter 


AIM (or purpose): To outline and thoroughly explain the reactions which 
occur within a material when it is svbjected to 


radiation 


REFERENCES: Nondestructive Testing Handbook, Volume 1, Society for 
Nondestructive Testing, 1963, Evanston, Illinois 
Information Sheet #9, Scattering Effect 


I. PREPARATION (of the learner) 
A. Impress upon the students the need for developing a thorough 
understandirg of the subject and how this knowledge can affect the 


personal safety of the individual. 


B. Help him te understand the damage that could be done to his 


body. 


C. Attempt to develop a sense of responsibility in each student that 
untoward actions or his part may affect not only his but the safety 


of others as well. 


Il. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 


A. Scattering 
l. Coherent energy 
scattering 
2. The Compton effect 
Pair production 
4, Photoelectric effect 


LEN 


Pass out Information Sheet #9 ra 
1. Draw sketch of typical atomic Pou 
structure on chalkboard. PZ 
2, Explain on the sketch: de 
a. The reaction in coherent si*"te ring 
b. The dual Compton reaction * 
c. The formation of the particle: in 
pair production 
d. The formation of the particle in 
the photoelectric effect 
e. The fluorescence of certain mateiials 
6-6-1 


3. Cormpare and contrast the four common 
types of scattering. 


B. Ionization 1. Draw sketch on chalkboard of atomic 
1. Photon structure as an ion. 
2. Electron Define an ion. 
3. Explain how an ion can be created by 
a photon of energy 
4. Indicate how the ejected electron can 
create other ions. 
5. Point out useful utilization of the 
ionizing effect. 
a, Sterilization of food 
b. Radiation detection instruments 
6. Explain metallic bonding and show why 
metals are not permanently affected by 
irradiation. 
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C. Permanent effects Point out that: 
1. Irradiation does not leave the 
material in a state of radioactivity. 
2. Most ionization is permane.i:t. 


III. APPLICATION (drili, illustrations, analogies, oral questions or 
assignments) 
A. Give individual students one of the foilowing problems to be 
illustrated on chalkboard: 
Coherent energy scattering 
The compton effect 
Pair production 
Photoelectric effect 
Creation of an ion by a photon of energy 
Creation of anion pair by a photon and the ejected electron 
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B, Have each student explain his subject to the rest of the class asking 
the group to offer comments or questions as the subject is 
developed. 


IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 
A. Why does radiation cause ionization ? 


B. What is the difference between coherent and incoherent (Compton) 
scattering? 
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V. SUMMARY 
A, 


Does irradiation leave any residual radioactivity? (Explain) 
Describe a use of ionizing radiation. 
Contrast pair production with the Compton effect. 


Check papers and discuss. 


Radioisotopes normally used in industrial radiography do not affect 
the materials being radiographed. 


Radioisotopes normally affect only living matter. 
Ionization can damage or destroy living tissue. 


Ionizing radiation can be created in several ways. 


The Next Lessonis: Biological Effects of Nuclear Radiation 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 6 
Lesson 7 
Time 1.5 hours 


SUBJECT: Biological Effects of Nuclear Radiation 


AIM (or purpose): To develop an awareness of the effects of nuclear 


radiation on the radiographers personal health 


REFERENCES: Title 10, Federal Register, Part 20, U.S. Atomic 


Energy Commission, Washington, D.C. Radiological 
Health Handbook - U.S. Dept. of Health, Education 
and Welfare -~ Public Health Service, Washington, 

D.C. Distributed by U.S. Dept. of Commerce - Office 
of Technical Services. 

Information Sheet #10 


I. PREPARATION (of the learner} 


A. 


Point out that this lesson will help to insure the future health 
of the radiographer. 


That it can also help to prevent serious injury to the radiographer. 


Stress that it will help the radiographer to understand whv his 
employer has certain safety rules which the radiographer must 
observe if he is to keep his job. 


Explain that it will provide a thorough understanding of the biological 
effects of ionizing radiation and precautionary measures that 
must be taken, if a person is to be licensed to use, possess, and 
handle radioactive materials. 


II, PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. Types of exposure Pass out Information Sheet #10 
1, External radiation 1, Explain the difference between: 
2. Inhalation and a. External exposure 
ingestion b. Inhalation and ingestion 
3. Energy level of 2. Emphasize the increased hazard of 
radiation inhalation particularly of blood 


soluble elements. 
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II. PRESENTATION (continued) 


Instructional Topics Things To Remember to Do or Say 


3, Explain the effect of exposure from 
increasingly higher energy radiation, 


B. Immediate effects 1. &xplain the immediate effects of the 
1. Radiosensitivity ionization of sensitive tissue. 
2. Erythema 2. Point out the immediate skin disorders 
3, Blood blisters which indicate over-~exposure. 
4. Drying of mucous 3. Explain other side effects such as: 


nause2, lifeless feeling, and general 
ill feeling, 


C. Delayed effects 1. Explain the function of chromosomes. 
1, “enetic effects 2. List some changes in offspring caused 
2. Scar tissue by alteration of chromosomes ~ 
3. Cancer a, Possible deformation 


b. Features unlike either parent 
3, List the effects on cancer formation: 
a, Heavy over-exposure couid cause 
cancer, 
er b, Exposure can cause accerlerated 
| growth of existing cancer, 
c, Radiation can sometimes destroy 
4 cancer. 
4. Tissue which has been damaged remains 
as scar tissue without useful function. 


D. Permissible dosages 1. Define a roentgen and a rem on chalk- 
1, Roentgen board 
2. Rem 2. Explain the relation of a roentgen to 
3. Biological limitations the rem, 
a 4. Legal limitations 3. Outline the followirg biological effects: 
a. whole body a. 50 to 100 rem-temporary blood changes © 
b, partial exposure b. 100 rem and greater ~- erythema, 


blood blisters, inflamation of mucous 
membranes, possible fatality 
c, 450 rem and greater - 50% chance of me 
survival, loss of hair, changes in 
nails 
4. Indicate the whole body dosage allowed ee 
by law; 
a. 1250 millirem every 13 weeks 
b, 5 rem per year or 
c. Life time dosage determined by the 
formula 5 (N~18) Explain fully 
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5, Outline the partial exposure allowed by 
law for persons in restricted areas. 

a. Hands and forearms, feet and 
ankles - 18 3/4 rems every 13 
weeks 

b. Skin of whole body - 71/2 rems in 
13 weeks 

6. Outline the whole body dosage allowed 
by law for person outside restricted 
areas, 

a. Maximum of 1/2 rem in one year 

b. No more than 100 millirem in seven 
days 


III. APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 


A. Invite the students to discuss and list the biological effects of exposure 
to ionizing radiation. 


B. Discuss the effects listed. 


C. Have members of the class give the legal permissible dosages for 
whole body exposure in restricted and unrestricted areas, 


D. Ask for exact definitions of a roentgen and a rem. 


E. Discuss the limits end effects of massive doses of radiation— 
chances of survival and visible effects. 


ee 


NOTE: Written Test 
A. List the permissible legal dosages for whole body exposure. 


B. If a group of adults was exposed to a short term, whole body dose of 
450 rems of radiation what percentage would probably survive ? 


C, List five effects of excessive exposure of the human body to 
nuclear radiation. 


Why does the higher energy radiation have a greater biological 
effect? 


E. From what dosage level of exposure would the average person 
completely recover from all ill effects ? 


Check papers and discuss ° 
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V. SUMMARY 
A. The totai permissible accumulated radiation dose is determined by 


a formula: 5 (N-18). 


B. The permissible dose varies with individual parts of the body. 


C. Detailed, current dose records of personal radiation exposure must 
be kept. 


D. lonizing radiation can destroy cancer cells but can also cause 
growth of existing cancer cells, 


E, Internal radiation exposure to alpha, beta, or gamma radiation 
can be caused by inhalation or ingestion of contaminated air, food, 
or water. 


The Next Lessonis: Methods of Reducing Radiation Dosage 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


SUBJECT: Methods of Reducing Radiation Dosage 


AIM (or purpose): To develop a working knowledge of the methods used 
to reduce unwanted radiation intensities 


TEACHING AIDS: Small source of radioactivity 
Samples of shielding materials 
Dosimeters 


Pe ee ee oe’ 


REFERENCES; Nondestructive Testing Handbook, Volume I, Society 
for Nondestructive Testing, 1963, Evanston, Illinois 
Information Sheet #11 


I, PREPARATION (of the learner) 
A. Review the important points on effects of radiation convered in the 
two previous lessons. 
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B. Introduce the three essential ways of reducing or controlling 
radiation dosage when working with radioactive materials. 


C. Explain why it is essential for a radiographer to understand 
methods of reducing radiation dosage. 


Il, PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. Time of exposure Pass out Information Sheet #11 


1. Explain the concept of dose rate and 
total dosage. 
2. Demonstrate: 

a, Place two dosimeters at a fixed 
distance from a source of 
radiation. 

b. Remove one dosimeter after a 
short period. 
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c. Remove the second after twice 
the time of the first. 
d. Have students read and report 
the results of both dosimeters. 
e, Discuss the results & why. 
B. Distance from Source 1, Review the inverse square law. 


2. Demonstrate: 


a. Place one dosimeter a fixed 
distance from the source and a 
second at twice the distance. 

b. Expose both for the same period 
of time. 

c. Have students read and report the 
results of both dosimeters. 

d, Discuss the results & why. 

C. Shielding of Source 1, Explain absorption and attenuation of 


radiation by shielding. 
2. Demonstrate: 


a. 


assignments) 


Place two dosimeters at a fixed 
-istance from a source of 
radiation, 

Place shielding material between 

source and one dosimeter. 

Remove both dosimeters at the 

same time. 

Have students read and report the 

resuits of both dosimeters. 

Discuss the results & why. 

Explain the 'Half-Value and Tenth- 

Value Layers" 

1. Amount of any shielding 
materials required to reduce 
radiation intensity to one-half. 

2. Amount required to reduce 
to one-tenth. 


I, APPLICATION (drill, illstrations, 


analogies, oral questions or 


A. Repeat the three preceding demonstrations. 


B, For the 'Time of Exposure" demonstration have students estimate 
the dosage of the second dosimeter before reading. 
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C. For the "Distance from Exposure" demonstration have students 
calculate the dosage on the second dosimeter before reading. 


D. For the ''Shielding of Source" demonstration use several dosimeters 
and layers of shielding material to obtain data for the plotting of 
a curve of dosage vs, thickness. 
Ask the students to estimate the thickness of the material to 
reduce the dosage to half of that without shielding. 


IV. TEST (final check on students' comprehension of material presented) 
A. Ask class to write answers to the following questions: 

1, Name the three factors in the control of dosage. 

2. If a radiographer receives a dose of 7 mr/hr from a source by 
standing 100 feet away for 5 minutes, how much will he receive 
in iZ minutes ? 

3. If a radiographer receives a dose of 7 mr/hr from a source by 
standing 100 feet away for 5 minutes, how much would he receive 
in 5 minutes at 75 feet away? 

4. How thick is a Haif-Value Layer? A tenth-value layer? 


B. Check and discuss answers given. Make sure all class members 
understand correct answers. 


V. SUMMARY 
Emphasize the following major points: 
A. Time, distance and shielding are the three most important radiation 
protection factors. 


B. Radiation intensity is inversely proportional to the square of the 
distance of source of radiation. 


C. All materials having density and mass have some radiation 
shielding value. 


D. Time spent in radiation field is proportional to the total exposure 
dose. 


The Next Lessonis: The Calculation of Shielding Thickness 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 6 
Lesson 9 


Time _2 hours _ 


SUBJECT: The Calculation of Shielding Thickness 


AIM (or purpose}: To develop understanding and ability in making 
calculations required for determining the thickness 
of radiation shielding 


REFERENCES: Radiation Safety in Industrial Radiography with 
Radioisotopes, P.M. Frazier, C.R. Buchanan, and 
G.W, Morgan, 1954, U.S. Dept of Commerce, 
Washington, D.C. 


Information Sheets #8, #9, #12 


I, PREPARATION (of the learner) 
A. Introduce the topic and briefly review the need for shielding 
radioactive sources and radiographers from ionizing radiation. 


B. Outline some of the subjects to be studied explaining why it is 
important to know the thickness of a half or tenth value layer, 
the location of shielding material, its properties and amounts 
needed for varying source intensities. 


——— 


Il, PRESENTATION (of the information) 


Instructional Topics 
A. Absorption of gamma 
radiation 
1, Compton effect 
2. Photoelectric effect 
3. Pair production 


B. Geometry of Absorption 
1. Narrow beam 
2, Broad beam 


Things to Remember to Do or Say 
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Refer to information sheet #9 

and review mechanisms of attenu- 
ation of a photon beam as it passes 
through a material. 


Define the two terminoligies and 

contrast their meanings: 

a. Broad beam shielding includes 
the effects of scattered radiation 
resulting ‘rom deflection of the 
primary radiation as well as 
absorption of the primary 
radiation. 


f Fl ny Y ee 2 ? on ” 5 CS a toret at ” cod 
uff b Bd asc ara Es f 4 A Gals Asti a 0 
tees ‘ : 
rah aA Sahel Aled inetchr bets SRA Ue OT dt esd LS tie Yh Raat heh Bt ONT ct san Sa Maka 2a ch Par Bee Si th Ed SN ao Ua a Ar a El Lacs ah act rast Bic taka 


Ii, PRESENTATION (continued) 


{Instructional Topics Things to Remember to Do or Say __ 


C. Calculations of narrow 
beam shielding 


D. Emperical data for 
broad oearn absorption 


Cx 


3 
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b. Narrow beam shielding does not 
irclude the effects of scatter 
from the shield. 
Explain the importance of determining 
the method of calculation. 
Questions 


Define the terms of the equations on 
the chalkboard: 

Reduction factor = eut 

e = 2,718 (A constant) 

u = the linear absorption coefficient 

t = thickness of shield (in centimeters) 
{= ioe ~ ut 

i, = the original radiation exposure 


rate 
{1 = the attenuated radiation exposure 
rate 
e = 2.178 {a constant) 
u = the linear absorption coeffic -ent 


t = the thickness of shield in centimeters 


. Show calculations of a typical problem 


in shielding. 


. Questions 


Define: 

a. Reduction factor - 
Dose rate without shield 
Dose rate with shield 

b. Haif-value and tenth-value layer - 
amount of shiclding material required 
to reduce radiation intensity to one 
half its original value 
Tenth value layer - amount of shield 
material required to reduce 
radiation intensity to one-tenth its 
original value 


. Explain the origin of the NBS curves 


for broad beam absorption. 


. Demonstrate the determination of 


shielding thickness by use of half- 
value layers. Explain and discuss 


y 
a 
bo 4. Tabulate on the chalkboard the i 
b values of half value and tenth value 
i layer of iron, lead, and concrete for 
= Cobalt, Iridium, and Cesium 
ZZ radiation. 
= 5. Distribute copies of the NBS 
eS reduction factor curves for broad beam 
shielding andinformation sheets 1ZA, 
12 B, 12C, 
6. Explain and discuss. 
E, Relative efficiency of Hand out information sheet #13 - Explain 
ef shielding materials and discuss 
F. Equation fur determining Refer to Information Sheet #8: 
the number of half-value 1. Write both equations on chalkboard. 
layers required to reduce 2. Have students copy them. 
primary radiation to an 3. Work two problems on chalkboard 
: acceptable level and equa- using each equation. 
tion for tenth-value layers 4, Prove validity of answers, 
(Logarithmic method) 
Ill. APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 
pS A. Ask students to define broad and narrow beam absorption and to 
Zz 4 explain the limitations of the calculations from narrow beam 
_ absorption. 
d B. Request others to define the Compton effect, photoelectric 
; effect, and pair production. 
CG, Have another define the reduction factor, half-value layer, and 
. tenth-value layer. 
t a D. Suggest members of the group use or explain the NBS curves for 


broad beam absorption. 
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E. Have each individual determine the number of half-value layers 
to reduce an Iridium 192 radiation intensity of 1000 mr/hr to 
10 mr/hr. Ask for verbal replies and demonstrate the solution. 


F. Ask the students to determine the thickness of lead, iron, and 
concrete which corresponds to the half-value layers in the above 
problem. 


} 
3 
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G. 


Invite all class members to work two shielding problems requiring 


the use of the logarithmic metinod for solving the problems as 
explained in step II. Discuss answers. Review the equations 
if necessary. 


IV. TEST (final check on students' comprehension of material presented) 


NOTE: Written Test 


A. 


Define: 

1. Half-value layer 
2. Tenth-value layer 
3. Reduction factor 


How many half-value layers are needed to reduce a radiation 
intensity of 259 mr/hr to 2 mr/hr? 


How much lead shielding is required to reduce the level of 
Cobalt 60 from 250 to 2 mr/hr? 


What thickness of lead is required if the information is taken 
from the NBS absorption curves? 


What is the difference between narrow beam and broad beam 
absorption? 


Check and discuss. 


V. SUMMARY 


A. 


Shielding can be achieved with any relatively non-~ porous 
material or anything that has mass or weight. 


The required amount of shielding can be calculated by several 
methods. 


Shielding from contamination is not as simple as shielding from 
a point source of radiation. 


A mixture of several different types of mate rial is sometimes 
used as shielding; i.e., concrete, steel, sand, water, wood, 
etc. 


The Next Lesson is: Elements of Electrical Circuits 
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INSTRUCTOR'S LESSON PLAN 


Related Technical Information 
Unit 6 
: Lesson 10 
Time 1.5 hours 
SUBJECT: Elements of Electrical Circuits 


; AIM (or purpose): To outline and acquaint the student with the fundamentals 
o» 2lectronte circuitry 


TEACHING AIDS :Filin: Elements of Electrical Circuits, 11 mins., 16 mm, 


‘eund, Pennsylvania State University, University 
Park, Pa. 


EQUIPMENT: Film projector and screen 


I, PREPARATION (of the learner) 

A. Point out that an understanding of ine fundamentals of electronic 
circuitry is necessary if the student is going to use and maintain 
x-ray generating, portable power generating, and nuclear radiation 
detecting equipment properly and in a non-hazardous manner. 


B. Invite special attention to the definitions of the following terms by 
the student: 


3. Conductivity 

2. The amp 

3. The volt 

4. Resistance and the ohm 
5. Ohm's Law 


C. Caution the group that a test will be given at the conclusion of the 
film showing. 


Il, PRESENTATION (of the information) 


~ -. — 
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Instructional Topics Things to Remember to Do or Say 
“Elements of Electrical Review film before showing to students. 
Circuits” Make notes of key points and inform 


students of these key points before showing 
them the film. 
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Tl, PRESENTATION (continued) 


Instructional Topics Things to Remember to Do or Say 


Have film and projector set up before 
students arrive. 


Ill. APPLICATION (drill, illustrations, analogies, oral questions or 


assignments) 


Discuss the film, emphasizing these points in the discussion, 


A, 


Cc. 


D. 


The definition of the terms: 

1, Conductivity 

2. Insulators and conductors 
3. The volt, amp, and ohm 
Ohm's Law and its application 


The effects of heat on resistance 


The effects of size and length of the conductor on resistance 


IV. TEST (final check on students! comprehension of material presented) 
NOTE: Orai Quiz 


A. 


If a six volt battery was connected across a 3 ohm resistor, 
how many amps would flow? 


Define: 

1, Resistance 
2. Amperage 
3. Voltage 


What happens to the electrons in a conductor when a voltage is 
applied? How is this related to the atomic bonding in metals ? 


V. SUMMARY 


A. 


In order to understand the behavior of electric power one must 
first learn to understand the basic laws pertaining to this subject. 


The terms used in applying these laws must be interpreted properly. 


Students must learn to use these circuits in a non-hazardous 
manner. 


The Next Lesson is: Garmma Ray Apparatus 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 7 
Lesson 1l 
Time 1.5 hours 


SUBJECT: Gamma Ray Apparatus 


AIM (or purpose): To provide knowledge and understanding of the 
characteristics of gamma ray exposure apparatus 


TEACHING AIDS: Sample radiographs 
Film viewer 
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REFERENCES: Nondestructive Testing Handbook, Volume I, Society for 
Nondestructive Testing, 1963, Evanston, Illinois 


Radiography in Modern Industry, Eastman Kodak Company, 
1958, Rochester, N. Y. 


I. PREPARATION (of the learner) 
A. Introduce subject and explain the usefulness of the information to 
be given in this lesson, point out that it will aid the radiographer 
in obtaining better radiographs making his job easier and safer. 


_—— 


B. Stress the fact that a thorough understanding of the equipment and 
its capabilities will result in improved techniques and economic 
advantages. 


Il. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. Penetrating power of 1, List on the chalkboard and explain, 
gamma rays the useful range of penetration for 


Cobalt, Iridium, Cesium and Radium. 

2. Explain the term KEV and MEV. 

3. List the KEV range or MEV range of 
the three synthetic isotopes - cobalt, 
iridium, and cesium. 

4. Explain main energy spectrum of 
CO 60, i.e., 1.1 MEV and 1.3 MEV. 
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B. Quality of Radiation 


C. Safety 


D. Disadvantages of gamma 
radiation 


E. Advantages peculiar to 
gamma radiation 


assignments} 
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Discuss the followi.ig questions: 
A. What is the useful thickness range (in steel) of radiation from 
Iridium 192? Cobalt 60? Cesium 137 ? 
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Define radiation quality. 


. Explain: 


a. Why the radiation quality of 
gamma radiation is fixed 

b. The effect of the fixed radiation 
quality on the latitude of thickness 

c. The difficulties of sensitivity 
control with isotope radiation 

Show sample radiographes 

Questions 


Point out the hazards of the 

continuously active source: 

a. Cannot be turned off while being 
transported 

b. During periods of storage 

c. Between exposures 

d. In the event of capsule rupture 

Explain the problems of shielding: 

a. Other workers 

b. Confined areas 

c. Scaffolds 

d. Congested areas 

e. Uncontrolled areas 


. Questions 


Discuss: 
Tne cost of source replacement 


. The expense of safety programs 
. The limitations for inspection of 


thin or light materials 
Questions 


Explain: 
Equipment mobility 


. Self containment 
. Unrestricted beam geometry 
. Questions 


Ill. APPLICATION (drill, illustrations, analogies, oral questions or 
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B. What is the KEV range of Iridium 192? Cesium 137? 

C. What is the MEV of the two Cobalt 60 gammas? 

D. What is the duty cycle of isotope radiation? 

E. What is the greatest operational disadvantage of isotope radiation? 
F. Why are the shielding requirements greater for Cobalt than Cesium ? 


G. Why is gamma radiation ineffective for inspection of light materials 
such as aluminum and magnesium? 


IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 
A. Define KEV and MEV, 


B. List the useful range of thickness for radiography with: 
1. Cobalt 60 
2. Iridium 192 
3. Cesium 137 
C. What effect on contrast would result from changing the 
radiographic technique of a 1/4" steel plate from the use of 


Iridium to Cobalt? 


D. What is the greatest advantage of gamma radiation for radiographic 
use? 


Check and discuss 


V. SUMMARY 
A. Gamma rays have relatively more penetrating power than portable 
x-ray generators. 
B. Gamma radiation cannot be shut off. 


C. Gamma ray uses are more flexible than those of x-ray generators. 


D. Gamma rays are unsuitable for radiographing thin, light metals and 
plastics. 


E. Gamma ray intensity decays with time. 


The Next Lesson is: X-ray Apparatus 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 7 
Lesson Z 
Time 1.5 hours 


SUBJECT: X-ray Appartus 


AIM (or purpose}: To familiarize the student with the characteristics 
of x-ray generators and x-ray apparatus 


TEACHING AIDS: Sample radiographs 
Film viewer 


X-ray generator and apparatus 


REFERENCES: Nondestructive Testing Handbook, Volume I, Society 
for Nondestructive Testing, 1963, Evanston, Illinois 
Radivgraphy in Modern Industry, Eastman Kodak Co., 
1958, “™ochester, N.Y. 
Informa ion Sheet #14 


I. PREPARATION (of the learner) 
A. Arrarge the class in good viewing position around the x-ray 
apparatus and point out the essential parts and characteristics 
of the equipment. 
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B. Give a brief review of the capabilities and uses of x-ray with 
special emphasis on industrial application. 


C. Point out that each student will be given individual instruction on 
how to use x-ray apparatus. 
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Il. PRESENTATION (of the information) 


Instructional Topics : Things to Remember to Do or Say _ 
A. Penetrating power of 1. List on the chalkboard the range 
x-ray apparatus of penetrating power for portable 


generators, fixed generators, 

and accelerations. Portable x-ray 
generators range: about 1/8'' to 
11/2" steel equivalent. Fixed type: 
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B. Quality of radiation 


C, Safety 


D. Disadvantages of x-ray 
apparatus 


To2~+2 


1/4" to 21/2"; accellerators up to 
12" or more, 


. Explain how penetration power can 


be varied by changing kilovoltage. 


. Point out that as x-ray wave length 


decreases, the penetrating power 
increases. 


Define radiation quality. X-ray 
quality can be compared to the KV 
or wave length of the x-rays being 
generated. 


. Explain: 


a. How radiation quality can be. 
varied on an x-ray generator by 
changing KV setting 

b. The effect of radiation quality 
on thickness latitude 

c. The ability to adjust sensitivity 
by changing the radiation quality 


. Show sample radiographs of the above. 
. Hand out Information Sheet No. 14. 


Point out the advantages of electrically 
generated radiation from a safety 
standpoint. Radiation can be turned 
off when not in use. 


. Explain why x-rays are easier to 


shield than higher energy gamma 
radiation. The higher the energy 
the more shielding necessary. 


Define duty cycle and constant 
potential. Explain the length of 
time than an x-ray generator can be 
operated without overheating tube is 
called duty cycle. 


. Explain why cooling is required in the 


operation of x-ray generators. Cooling 
required to protect target and tube. 


. Point out the disadvantages of: 


a. Large size of x-ray tube heads 

b. Electrical power requirements 

c. Restricted beam geometry of tank 
units 

d. Restircted duty cycle because of 
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excessive heat generated by 
electrons striking target in x-ray 
‘tube, 


Ill, APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 
Ask the class to assist in answering the following questions: 
A. What is the thickness range in steel of x-rays from a 200 KVP 
x-ray generator ? 


B. How can penetrating power be adjusted on x~ray generators ? 


C, What effect does radiation quality have on the latitude of thickness 
which can be covered by a single exposure? 


D. How does radiation quality effect sensitivity ? 


E, Why are x-rays from portable generators easier to shield than 
gamma rays ? 


F. What is meant by an x-ray generators duty cycle? 
G. How can the duty cycle be increased? 


H. List four disadvantages of x-ray generators ? 


IV. TEST (final check on students' comprehension of material presented) 
A. Suggested questions for oral or written test: 
1. Define radiation quality. 
2. What happens to the wave length of the radiation when the KV 
is increased ? 
3. Define thickness latitude capability. 
4, List three safeiy features of x-ray generators. 
5. What is meaut by a constant potential x-ray generator? 


B. Discuss correct answer for each question included in the test 
and clarify any additional questions class members may have 
about x-ray apparatus. 


The Next Lesson is: Decay of Radioactive Materials 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 7 
Lesson 3 
Time 1.5 hours 


SUBJECT: Decay of Radioactive Materials 


AIM (or purpose): To develop an understanding of radioactive decay 
mechanisms 


REFERENCES: Nondestructive Testing Handbook, Volume 1, Society 
for Nondestructive Testing, 1963, Evanston, Illinois 
Information Sheets #15, and #16 


I. PREPARATION (of the learner) 

A. Write aim of lesson on chalkboard explaining that the lesson is 
calculated to help the radiographer in selecting the proper source 
of radiation for a particular assignment and should help him 
understand the safety requirements for each type of source. 


B. Briefly review previously discussed material by holding a short 


discussion, on alpha and beta particles, gamma photons and where 
these energy forms originate. 


II, PRESENTATION (of the information) 


instructional Topics Things to Remember to Do or Say 
A. Disintegration 1. List the four modes of disintegration 
mechanisms alpha pzerticle emission, beta and 
positron particle emission and "K" 
capture. 


2. Define electron or "K" capture, i.e., 
electron capture from the "'K" 
shell by the nucleus of the atom. 
3. Define: 
a. Alpha particle - stream of fast 
moving helium nuclei, highly 
ionizing, weakly penetrating 
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b, Beta particle - negatively charged 
particle emitted from nucleus. 

c, Gamma photon - short wave 
length, electromagnetic radiation 
of nuclear origin 

4. Questions 


B. Disentegration scheme 1. Draw chalkboard sketch of Cobalt 60 
decay scheme explaining: 

The intermediate gamma emission 

The two beta disintegrations 

The final two gamma emissions 

The formation of stable Nickel 

60 


2. Questions 


ao oe 


C. Decay hai:f- life Refer to information sheets #15 and 16 
1, Define half-life and decay rates on 
chalkboard. 


2. List the half-life values for: 
a. Cobalt 60 = 5.3 years 
b. Iridiurn 192 = 75 days 
c, Cesium 137 = 27 years 
3. Sketch a half-life decay curve on the 
chalkboard, explaining its use. 
4, Questions 


D. Decay tables 1, Explain the advantages of decay tables: 

a. Helps in figuring exposure time 
accurately and quickly 

b. Reduces calculation errors 

c. Helps to project future needs of 
replacement source capsules 

2. Work sample problems using decay 
tables. 


fil, APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 
A, Have the group list the four modes of disintegration. 


B, Ask students to define each mode and discuss. 


C. Request students draw the Cobalt 60 decay scheme and explain. 
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Ask the following questions and discuss each: 

1, What is meant by half-life? 

2. What is the half-life of Iridium 192? Cobalt 60? 
3. What is the value of the decay chart? 


Have students work the following problem using a Cesium decay 

chart: 

1, 5S Curie Cesium 137 source was purchased in 1959, When will 
its remaining activity be 30% of its original activity? What is 
its activity now ? 


2, Using Cobalt tables (Information Sheet #15) what is the remaining 


activity of a 2 curie Cobalt 60 source that was encapsulated in 
September 1960? 


IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test ° 


A, 


2 


V. SUMMARY 
A, 


Why are the two beta disintegrations of Cobalt 60 not used in 
industrial radiography ? 


Does nuclear disintegration always produce a stable element- 
Explain. 


How long is 4 half-life? 

What is the half-life of Cobalt 60? Iridium 192 ? 
Define K capture ? 

What is the result of K capture? 


How many half-lives has a cobalt 60 source had if it is 21.2 years 
old? 


What percentage of its original activity does it still retain? 


Check and discuss, 


Time required for a radioactive isotope of an element to lose one- 
half of its original energy or intensity is called half-life. 


Long half-life is desirable in selecting a radioactive isotope for 
use in radiography. 


Only a few radioisotopes are economically useful in industrial 
radiography. 
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D. 


Most radioactive isotopes are either too weak having a long wave 
length or have an undesirable half-life, or 2 combination of 
both. 


The Next Lesson is: Construct an Isotope Decay Chart 
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INSTRUCTOR'S LESSON PLAN 
Manipulative Skills 


Unit 7 
Lesson 4 
Time 2 hours 


JOB (or operation): Construct an isotope decay chart 


AIM (or purpose): To develop skill in the preparation of decay charts and to 
develop an awareness of the importance of decay charts 


MATERIA'TS: Pencils, straightedge, and eraser 
Cartesian coordinate paper 
Semi-log paper, Z cycle, 70 divisions 


REFERENCES: Information Sheet #17 


I PREPARATION (of the learner) 
Introduce the subject and stress that this lesson is recommended to 
enable one to find the source strength of a capsule so that accurate exposure 
time can be calculated, It should also help to project the basis for source 
capsule replacement. 


OH. PRESENTATION (of the skills) 


Key Points (things to remember to 
do or Say) 

A. Place semi-log paper 1, Pass out information sheet # 17, 

on table 2. Place i9g scale vertically facing upward: 
B. Title the paper Write the followirg in the upper right hand 
corner: 
1, The source model and serial number 
2. The type of radioactive material 
3. The date of chart prefaration 


©, Label coordinates on 1. Label the log scale as "Activity in 
paper Curies", 
Zz. Label the arthmetic scale in months 
or years according to type cf source. 
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D. Mark the present activity 


E. Mark the activity at one-half 
the life-decay period from 
the present 


F,. Draw the decay curves 


G. Semi-log paper 


DEMONSTRATE AGAIN BUT HAVE 


SEQUENCE AND PROCFDURE. 


Ili, APPLICATION {practice by learner under close supervision} 


. Start with the month or year the isotope 


w2s measured. 


. Use abbreviations to avoid cluttering 


paper, 


: The scale across the bottom should cover 


the period of usefulness of the source. 


Determine source activity from manu- 
facturers data or measurements previously 
made on the source. 

Place mark on the chart for this activity. 


. Mark is placee at point representing the 


date of measurement. 


The source activity will be one half 
the present value in one half-life period. 


. Mark the time on the scale across the 


bottom of the paper, 


- Mark the source activity for that date. 


Connect the lines between the present 
and the first half-life activities. 


. Extend the curve for the entire period 


of the graph. 


Give ad' ntages of using semi-log paper 
for this . hart. 


. Compare a chart made on semi-log paper 


to a chart made on cartesian coerdinate 
p2per. 


, Questions 


THE STUDENTS INDICATE THE PROPER 


A. Supervise the students in the preparation of a decay chart for 75 
curies of Iridium i192 using the steps outiinea in Step Il. 


B. Have group prepare a chart for twenty years decay of 36 curies of 


Cobalt 60: 


C. Suggest students prepare Iridium 192 decay chart substituting cartesian 
coordinate graph paper for semi-log graph paper. 


D. Compare the two charts *nd invite students to explain the advantages 
of using sermi-log graph paper. 
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IV. TEST (performance of skill to acceptable standards) 
| NOTE: Written Test 
il A. Prepare a decay chart on 50 curies of Iridium 192. 


Pw ADELE MARLEE OPO SARL Sl 


9 fl B. Develop a decay chart on 20 curies of Cobalt 60. 


C. Determine the strength of the Iridium source 60 days from now. 
fl 6 months later. 
iM 


D. Show the Cobalt source will have one-fourth the activity of the present 


fi time. 

i E. What is meant by a half-life of decay? 
tr Check and discuss. 

{ V. SUMMARY 


A. Decay charts save time when making calculatiens for radiographic 
exposures. 
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B. Semi-log paper condenses the size of charts necessary to plot 
decay and straighten the curve. 


C. Separate decay charts are necessary for each type of radioisotope 
because of differences in decay rates. 


D. Decay charts are not used in x-ray exposure calculations. 
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The Next Lessonis. Chemistry of iron and Steel 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 8 
Lesson 1 
Time 1 hour 


SUBJECT: Chemistry of Iron and Steel 


AIM (or purpose): To acquaint the class members with the basic 
metallurgical processes in iron and steel refining 


TEACHING AIDS: Film:Chemistry of Iron and Steel, 14 mins., 16 mm, 
- sound, U.S. Steel Corperation 
16 mm projector 
Pieces of metal with defects 


REFERENCES: Metals Handbook, 1948 Edition, American Society for 
Metals, Cleveland, Ohio 
I, PREPARATION (of the learner) 
This film will illustrate how certain types of defects Originate in steel 
plate, forgings and castings. The radiographer's job will include 
locating and identifying these defects. Gas bubbles as well as solid 
materials trapped in the solidified metal are conside:ed defects. 


Point out the following to be noted during the showing of the film: 
A. The product of the blast furnace is iron, 


B. The product of the open hearth and electric furnaces is steel. 


C. Iron must be separated from other elements before it is of commercial 


value. 


D. Very high temperatures must be used to accomplish separation of 
iron from other chemicals. 


E. Other chemicals are added to the iron and steel to cause reactions 
that produce slag and gases. 


F. Notice the melting temperature of iron as given in the film. 


G. Announce to the class that an oral test will be given after the film 
is viewed. 


Il PRESENTATION (of the information) 


_ Instructional Topics Things to Remember to Do or Say 
a. ''The Chemistry of Iron Show the film 
and Steel" NOTE: The film should be viewed by 


the instructor in advance to showing it 
to the class. Detailed notes should be 
made by the instructor on important 
information presented by the film for 
use in class discussion after the film 
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showing. I 
B. Causes of defects in Review the basic causes of defects in 
metals metals and relate to the information 


presented in the film. Explain how 
these defects makes radiography 
necessary. 


} 


GPremaes 
nom. 


Ii, APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 
A. Discuss the film. Note the following points and invite comments from 

the students: 
1. The purpose of the blast furnace 
2. The purpose of the open hearth and electric furnaces. 
3. The materials which are charged to each type furnace. 
4. The temperatures required for the making of iron and Steel. 
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B. Show class examples of metal with defects and discuss what caused 
the defects. 


&. 
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IV. TEST (final check on students' comprehension of material presented) 
Give verbal quiz. The following questions are suggested: 
A. What is the product of the blast furnace? 
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B. What is the product of the open hearth furnace? 
C. What is the material charged to the blast furnace? 34 


D. What is the temperature of the iron in the bottom of the blast furnace? 


E. What are the bubbles that rise to the top of the metal in the open | 

hearth furnace? 

F. What are some typical defects in meta] and what are their causes ? [| 3 

The Next Lesson is: Semi~-finished Steel | 3 
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{INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 8 
Lesson 2 
Time 1 hour 


SUBJECT: Semi- finished Steel 


AIM (or purpose): To teach the basic metallurgical practices employed 


in steel making 


TEACHING AIDS: Film: Semi-Finished Steel, 8 mins., 16 mm, sound, 


United States Steel Corporation 


EQUIPMENT: Film projector and screen 


REFERENCES: Metals Handbook, 1948 Edition, American Society for 


Metals, Cleveland, Ohio 


Nondestructive Testing-Introduction PI-4-1, 1964, 
General Dynamics-Convair, San Diego, California 


I. PREPARATION (of the learner) 
A. Introduce the film, pointing out some of the features to watch for: 


1, 


The castings of the ingot 


2, Various types of ingot molds 
3. 
4, The squeezing of the metal as it passes through the rolling 


Addition of aluminum during pouring 


mili 


B. Stress that this information will help the radiographer to better 
understand how some defects are removed while some remain in 
the ingots, 


Il. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
“Semi-finished Steel’ Show the Film 
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Ill, APPLICATION (drill, illustrations, analogies, oral questions or 
as Signments) 
A. Have students discuss the practice of pouring the ingot: 
1. The use of the various types of ingot molds 
2. Hot topping molds 
3. Cropping of molds after solidification 
4. The source of future defects frorn improper cropping 


B. Discuss the practice of deoxidation in the mold. 
1, The addition of aluminum and/or silicon to control gases in the 
steel 
2. The source of future defects from improper deoxidation 
C., Discuss the reason for reducing the steel in several passes instead 
of one and the problem of internal rupture from excessive single 


pass reduction. 


D. Discuss the problem of laminations and the effect of gas bubbles which 
do not weld during rolling. 


E. Invite questions from students for further discussion, 


F. Reshow film if all points or questions have not been cleared up. 


IV. TEST (final check on students! comprehension of material presented) 
NOTE: Written Test 
A. What is the purpose of the hot top on an ingot mold? 


B. Give reasons for the addition of aluminum during pouring. 


C. What happens to the gas bubbles in the ingot when it passes through 
the rolling mill? 


D. Why is the top of an ingot mold cut off and discardec ? 


E. What type of defect can be caused by poor stirring of the materials 
added for deoxidation, i,e., aluminum and silico; ? 


Discuss test results - give help where needed 


V. SUMMARY 
A. Casting of semi-finished steel requires many methods of removing 
undesirable components and discontinuties from the ingot. 


B. it is important that the correct amounts of each material be added to 
the steel before the ingot is poured so that the ingot will meet 
required specifications. 


The Next Lesson is: Rolling of Sheet and Plate Steel 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 8 
Lesson 3 
Time 1 hour 


SUBJECT: Rolling of Sheet and Plate Steel 


AIM (or purpose): To develop an understanding of the basic metallurgical 
practices in the making and finishing of steel 


TEACHING AIDS: Film: Hot Rolling Steel Sheets, 8 mins., 16 mm, 
sound, U.S. Steel Corporation 


EQUIPMENT: Film projector and screen 


REFERENCES: Metals Handbook, 1948 Edition, American Society for 
Metals, Cleveland, Ohio 
Nondestructive Testing~-Introduction - PI-4-1, 1964, 
General Dynamics~Convair, San Diego, California 
Information Sheet #18 


I. PREPARATION (of the learner) 
A. Introduce film and point out the following highlights to be noted 
during the viewing of the film: 
1. The ragged ends of the plates and sheets as they are being rolled 
The removal of defects in the slab before final rolling 
. The use of x-ray radiation to control the thickness of the sheet 
The control of the final temperature at the end of the rolling 
How some defects are removed at the mill and how some cannot 
be removed because their presence and location is not known 
. The importance of temperature control if proper strength, 
welding and impact properties are to be obtained from the 
finished product 
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B. Stress the importance of acquiring this related information and 
how it will benefit the student in the pursuit of knowledge in the 
field of radiography. 
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il. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
*Hot rolling steel sheets * Show the Film 


Ii, APPLICATION (drill, illustrations, analogies, oral questions or 


F. 


assignments) 
A. 


Have students discuss the control ci end and edge defects: 
1. The cropping of the skelp to eliminate edge laminations 
2. The shearing of sheet strip before coiling 


Discuss the removal of defects before final rolling. 

1. Defects may not be removed on thicker materials 

2. Areas of removal are leveled by subsequent rolling in thin sheet 
3. Ali defects may not be detected by the mill 


Discuss the techniques of gauging thickness by radiation 
Discuss the effect of poor finishing temperature on the steel. 
1. Wrong strength properties 

2. Poor welding properties 


3. Poor impact properties 


Invite questions throughout discussion and reshow all or parts of 
film if necessary. 


Pass out information sheet # 18 and discuss. 


IV. TEST (final check on students' comprehension of material presented) 
NOTE: Oral Quiz 


A. 


B. 


Why is it necessary to crop the edges and ends of rolled sheet and plate? 
What is the result of improper control of the final rolling temperature ? 


Are all plates and sheets rolled from materials from which the defects 


have been removed ? 


Can imprope: final rolling temperature cause defects to occur in 
later fabrication ? 


Upon completion of test, discuss answers given, give help where 
needed 
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V.. SUMMARY 


A. 


B, 


Sheet and plate steel ends are cropped to remove laminations, 
Grinders remove surface defects before final rolling, 


Radiation emitting gauges are used to control the desired plate thickness 
as plate is being rolled. 


Steel must be soaked before rolling to insure uniform temperature 
throughout the plate before rolling, 


Temperature control during rolling insures proper strength, welding 
and impact properties 


The Next Lesson is: The Structure of Metals 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 8 
Lesson 4 
Time l 


SUBJECT: The Structure of Metals 


AIM (or purpose): To outline the basic structure of metais and develop 
a thorough understanding of the subject 


TEACHING AIDS: Prepared sketches on passout sheets showing the 
three basic metallic structures 


REFERENCES: Elements of Material Science, L.}' Van Vlack, 1961, 
Addison-Wesley Publ:shing Company, Reading, Mass. 
Physical Metallurgy for Engineers, D.S. Clark, and 
W.R. Varney, 1962, D. Van Nostrand Company, Princeton, 
Nis 
I. PREPARATION (of the learner) 
Explain why the knowledge of basic structure of metals is necessary 
information for the radiographer. 
Point out that this information will be most helpful in interpreting 
x-ray films and in giving explanation of defects shown in the film. 
Review again some of the defects of metals that are evidenced by 
x-ray film. 


Il, PRESENT ATION fot the information) 


Instructional Topics Things to Remember to Do or Say 
A, The metallic bond 1. Sketch a single plane view of a 


metallic stracture. 

2, Explain: 
a. The loosely held orbital electrons 
2. The electron cloud 
c. The forces holding the structure 

together 

3. Relate the loosely held electron 
forces to the high electrical and 
thermal conductivity of metals. 
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ll PRESENTATION (continued) 


Instructional Topics Things to Remember to Do or Say 


B. The crystalline structure or 1, 
space lattice 
Z. 


C. The metallic phases | 


6. 


Ts 


assignments) 


Sketch the three basic metallic 
structures on the chalkboard. 

Draw “«ketches and show the major slip 
planes in each structure. 

Define yield point and ultimate 


strength in terms of bonding energies. 


Define the phase as a physically 
homogenous and distinct portion of 
a material system. 

List some possible types of phases 
in metals such as: pure component, 
intermetallic compounds, solid 
solutions, etc. 


. Define the intermetallic compound 


and solid solution on chalkboard. 
Use the example of ice tea and sugar 
to illustrate possible phases; 

liquid, solid (ice) and steam vapor. 


. Define and contrast the substitutional 


and interstitial solid solutions. 
Explain that substitutional solid 
solutions have limited effects on 
strengthening of metals, Point 

out that substitutional alloying is 
generally used to improve properties 
other than strength; such as 
corrosion resistance, better impact 
properties, ductility. Interstitial 
alloying is generally employed to 
increase tensile and yield strength. 
Use the example of carbon in iron 
and copper in nickel to illustrate the 
two types of solid solutions. 

Ask questions for understanding. 


lll, APPLICATION (érill, illustrations, analogies, oral questions or 


A. Have students explain the ice tea and sugar system in terms of the 
type of solution and the phases present from frozen to boiling. 


B. Have students sketch the three basic metallic crystalline structures. 
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C. Ask the studenis to define an intermetallic compound, a 
substitutional solid solution, and an interstitial solid solution. 
Have the students draw sketches to illustrate the structures of 
each of the above phases. 


D. Ask students to define ''steel". 


E. Review with the class the reason for the high electrical and 
thermal conductivity of metals. 


F. Discuss with the class the yield point and untimate strength of 
a metal in terms of atom movements in the structure. 


IV. TEST (final check on students’ cornprehension ot material presented) 
A. Suggested questions for a brief written test: 
1. List and sketch the three basic metal lattice structures. 
2. Define a phase. 
3. What are three types of phases found in metallic structures ? 
4. What happens to the atomic structure when 2 piece of metal 
is yielded? Pulled into two pieces? 
5. What is steel? 


B. Discuss correct answers with the class. 


V. SUMMARY 


Before advancing to the next lesson review the following points of 
this lesson. 


A. The bonding between atoms determines the properties of the 
materials, 


B. The properties of metals are determined by their crystalline 
structure. Ail metals have one of three basic types of 


crystalline structure: body centered lattice, face centered cubic, 
and hexagonal close pack. 


C. The properties of a specific ailoy system can be altered by suitable 
changes in the phases present in the system. These changes are 
generally accompanied by heat treatment. 


The Next Lesson is: The Phase Diagram (Metallurgy) 
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INSTRUCTOR'S LESSON PLAN 
Related Sechnical Information 


Unit 8 
Lesson 5 
Time 2 hours 


SUBJECT: The Phase Diagram (Metallurgy) 


AlMfor purpose): To acquaint the student with the basic metallurgical 
principles 


TEACHING AIDS: Copies of Iron-Carbon Diagram 


REFERENCES: Elements of Material Science, J..H. Van Vlack, 1961, 
Addison-Wesley Publishing Company, Reading, Mass. 


Physical Metallurgy for Engineers, D.S. Clark. and 
W. R. Varney, 1962, D.Van Nostrand Co., Princeton, N. J. 


I, PREPARATION (of the learner) 


A. Introduce topic giving a thorough explanation of why this subject is 
important to the development of a radiographer. 


B. Also show how this lesson will help one to understand the properties 


of metals and how they can be altered or tailored to fit a particular 
need. 


C. Create discussion by explaining what properties are desirable in 


an automobile spring, a cutting tool, a pocket knife, coil spring, 
and baling wire. 


D. Point out the difference between cast iron and steel and how raw 
material is altered to make cast iron or steel. 
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Il. PRESENTATION (of the information) a4 
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Instructional Topics abies to Remember to Do or Say es 
A. The phase diagram _ Define the phase diagram as a ‘ 


graphical representation of temperature ae 
and composition of phases. Draw a : 
typical diagram on the chalkboard. 
2. Explain the equilibrium conditions under = 
which the diagram is constructed. 7 
a. All diagrams based on very slow : 
temperature changes 
b. Diagrams reveal phases present 
at a given temperature 
c. They serve as reference to possible 


phases present in an alloy system. | 

3. Draw a phase diagram of copper-nicxel. 
4. Label and define coordinates. = 
5. Define terminal phases as the pure i 
component or liquid solubility phase. : 
6. Define liquid phase as molten metal. 
7. Define the liquid plus solid phase I 


field as the phase where solid metal 
floats in liquid. ‘. 
8. Define solid phase field as the phase : 
below the melting point of all alloys. 
9. Draw phase diagrams of the Ag-Cu ( 
system. 'Z 
10. Define Eutectic as the reaction of a 
liquid that forms two or more different | 
solid phases during cooling. = 
ll. Ask questions 
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B. The Iron-Carbon 1. Sketch the iron-carbor diagram on 
diagram chalkboard. 

2. Define Ferrite as iron with a maximum 
of 0.07% carbon conient. 

3. Define Austenite as a body centered 
cubic lattice scructure in iron at 
temperatures above 1, 333 Deg. F. 
or at room temperature in steel 
achieved by alloying with suitable 
elements. More ductile than alpha 
ferretic stcel. ‘ 

4. Define the Eutectoid reaction as the 
reaction of a solid that forms two or 
more new solid phases during cooling. 
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C. The phase transformation 


on 


10. 


li. 


l. 


As with Eutectic, the word Eutectoid 

can also refer to an alloy composition 

or structure associated with the reaction. 
Carbide or Cementite is also called 

iron carbide; a normal constituent of 
annealed steels and cast iron. Strengthens 
steel but decreases ductility. 


. Explain the upper and lower critical 


temperatures between ferrite and 
austenite fields, 


. Define limits of steel as between 0.07% 


and 1.7% carbon content. 


, Define limits of cast iron as between 


1.7% and 6.6% carbon content. 


. Explain the lower melting point of the 


Eutectic composition and explain its 
importance in casting practice. The 
eutectic temperature can be achieved 
with less expensive equipment because 
of the lower temperatures required. 
Eutectic composition contains 4, 3% 
carbon. 

Indicate the temperature ranges of 
melting for cast steel, (about 2, 800 
Degrees F.) 

Ask questions 


Explain the transformation from one 

phase to another on heating or cooling 

through the transformation temperature: 

a. As temperature changes metal may 
go through a change because the 
structure at that temperature may be 
unstable, 

b. This phenomencn used to advantage 
to change properties cf an alloy 
system. 

c, Example: Steel heated to transform 
structure to austenite; if quenched 
in oil the phase produced results in 
much higher strength. 

d. Alphairon: The form of iron that 
is stable below 1,670 Deg. F., the 
temperature at which a change in 
phase occurs. 
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e. Gamma iron: The form of iron 
that is stable between 1, 670 Deg. my 
F. and 2,550 Deg. F. || 
2. Indicate the crystalline structure change 
in the transformation of austenite to 
ferrite by explaining that austenite is 
the high temperature body cubic 
centered structure {sketch) and ferrite 
is the FCC structure (draw sketch). | 
3, Elaborate on the temperature range 
of transformation of steel compositions : 
above and below as well as the eutectoid } 


composition. 
a. Full transformation to austenite —, 
below eutectoid composition | 


accomplished at 1,650 Deg. F. 
b. Above the eutectoid temperature 


f 
the maximum required is 2,065 | 
Deg. F. at a carbon content of 1.7%. : 

c. To achieve full hardness from heat 
treatment the temperature must | 


produce a full austenitic structure. 
4, Explain the martensite reaction on the iv 
chalkboard as the change from the 
austenitic structure (face centered 
cubic) at elevated temperature to the 
ferrite structure {body centered cubic) | 
at low temperatures. 
5. Define the properties of martensite: 
a. strong 
b. hard 
c, tough 
Ask and invite questions 
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Di. APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 
A. Have a student sketch a simple phase diagram of a system of 
components which are completely soluble in one another, 
B. Ask jroup to explain various parts of the diagram. 
C. Have another student sketch the iron-carbon diagram. 
D. Request group members to label each phase field by its metallurgical 


name. 
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BH. 


Have a discussion on the limits of the steel and iron ranges of 
composition. 


Ask for comments on the difference in melting points of steel and 
cast iron. 


Have each member explain the advantages and methods of using 
the diagram. 


Ask and invite questions throughout the drill. 


IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 


A. 


Describe the composition of the following: 
lL. Ferrite or alpha iron 

Zz. Austenite or gamma iron 

3. Cementite or carbide 


Outline the composition limits of irons and steel. 
Define a terminal phase. 


What does the upper and lower critical temperature represent on 
the phase diagram? 


What is a eutectic composition? 
Sketch the iron-carbon diagram. 


Check and discuss. 


V. SUMMARY 


A. 


The phase diagram is useful for determining changes in structure when 
the temperature or composition of the alloy is altered. 


The iron-carbon system is the most important engineering alloy 
system. 


The alteration of composition and temperature can produce a 
multitude of desirable properties. 


The phase transformation is a result oc changing the temperature 
of tue system. The martenzite transformation is the most widely 


used and most economical strengthening material used in engineering 
alloys. 


The Next Lesson is: The Manufacture of Castings 


8-5-5 


Weed MOTOR IRE NR MY a as AN AS SS a Be LG A A Daa teeeetlnada mrt att abab att td Raia de aac Cent 


INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit § 
Lesson 6 
Time 2 hours 


SUBJECT: The Manufacture of Castings 


AIM (or purpose): To familiarize the student with the methods used to 
produce castings and the defects which can result from 
improper casting procedures 


TEACHING AIDS: Sample castings with and without defects 
Small casting with riser, runner, and sprue attached 


REFERENCES: Cast Metals Handbook, American Foundrymen's Society, 
1944, Chicago, Dlinois 


Physical Metallurgy for Engineers, D.S. Clark and W.R. 
Varney, 1962, D. Van Nostrand Co., Princeton, N.J. 


i. PREPARATION (of the learner) 

A. Introduce the subject and explain the importance of the information 
contained in this lesson pointing out that a knowledge of the origin 
of casting defects aids in their interpretation as they may be shown 
on radiographs. 


B. Explain further that a good inspector should be able to discuss 


the nature of a casting defect and the alleged origin of it in 
the language of the foundryman. 


Il. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. The mold 1. Sketch a typical foundry mold and 


label the drag, the cope, cores, 
risers, and downsprue. 

2. Define the function of the various 
parts of the mold. 

3. Show the casting with all gates and 
risers still in place. 
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B. The pattern 


C. The molding materials 


D. Pouring of the hot metal 
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. Ask pertinent questions and invite 


discussion. 


Explain the function of the pattern 
and how it creates the shape of the 
casting in the mold. 


. Explain why the pattern is always 


larger than the final part! 

a. To allow for thermal expansion 
b. Allowing for surface defect 
removal without altering size of 
casting. 

c. Ask questions 


Define the composition of the sand 
used for molding. 


. Explain the difference between a 


green and dry sand mold pointing 


out that green sand used wet is more, 


economical than dry sand. Steam 
generated from wet sand causes little 
trouble on large castings. Scabs 
may be formed but can be avoided by 
skin-drying mold with gas flame. 


. Describe the process of ramming 


as the packing of sand around the 
pattern in making a sand mold. It 
is necessary to overcome the 
formation of voids, however, 

care must be exercised in the pro- 
cess to prevent the shifting of the 
pattern in the mold. 


. Ask questions 


Define metal fluidity explaining that 
it pertains to molten metal and its 
ability to flow as into a mold. 


. Explain why metals are poured 200 


to 700 degrees above their melting 
temperatures, 

a. To prevent cold laps 

b. To allow thicker section of 
casting to form properly before metal 
solidification 


. Ask questions. 
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E. Solidification 1. Explain the solidification in thin and 
thick sections of a mold stressing that 
i metal must flow trom thin to thick 

section of mold or vice versa and 
must not solidify prematurely. 
{| 2. Define "hot spots" 
3. Ask questions 


] F, Casting defects 1. Define and illustrate the origin of: 

; Porosity 

Dross 

Shrinkage cavity 

Misruns 

Cola shuts 

Cracks 

Zz. Show the sample castings and defects 
discussing and explaining as each is 
shown. 
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ft, APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 


Rediid mia 


A. Have a member of the group draw a cross section of a casting 
mold on the chalkboard. 
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B. Have another student draw in a simple pattern with all necessary 
openings. 


C. Have still another label all the parts of the mold. 


D. Ask participants to explain why the pattern cavity is larger than 
the final part. 


E, Ask each individual student to explain the origin of thé following 
| defects: (Using a sketch for clarity if necessary) 
Porosity 
Dross 
Shrinkage cavity 
Misruns 
Cold shuts 
Cracks 
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IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 


A. Why is the pattern always larger than the final part ? 

B. Do larger castings require higher pouring temperatures? Why? 

C. What type of defect could occur if the pouring temperature was 
not high enough? 

D. What type of defects can develop from the contraction or shrinkage 
of the metal on cooling ? 

E. What is meant by ramming a mold? 

F. What type defect would occur from improper ramming? 
Check and Discuss 

VV. SUMMARY 

A. Proper design of mold can eliminate the formation of casting defects. 

B. Pattern size allows for shrinkage that occurs when casting cools 
and solidifies. 

C. Some molding materials are porous to allow escape of hot vapors and 
gases through the walls of the mold. 

D. Castings with a wide thickness latitude can contain shrinkage cracks 
due to uneven cooling. 

E. There are several types of casting defects, the more num: rous 


being porosity and shrinkage. 


The Next Lesson is: The Heat Treatment of Ste2l 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 8 
Lesson_7 
Time _2 ours 


SUBJECT: The Heat Treatment of Steel 


AIM (or purpose): To outline the operations which are employed in 


strengthening of steel 


TEACHING AIDS: Sketch of iron-carbon diagram on pass out sheet (one 


fer each class member) 
Sample of normal, auenched and tempered steel strips 
Samples of heat treat cracks in metal 


REFERENCES: Elements of Material Science, L.H. Van Viack, 1961, 


A. 


Addison-Wesley Publishing Company, Reading, Mass. 
Physical Metallurgy for Engineers, D.S. Clark and 
W.R. Varney, 1962, D. Van Nostrand Company, 
Yrinceton, N. J, 


I. PREPARATION (of the learner) 


Use the foliow'ng questions with explar~tion to introduce this lesson: 
What happens when a piece of metal is neated to red hot and 
immersed in wate*? 


What process has been used on your pocket knife blade to give it 
proper temper? 


Why is this process sometimes used on welds? 
Why do some metals crack when subj xcted to this type treatment ? 


After heating and cooling, what would happen if the piece was 
reheated to a low~t temperature? 


Explain that this information will assist the radiographer in under- 


Standing the cause of equipment failure due to a lack of heat treat- 
ment or because of improper heat treatment. 


B71 
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Ii, PRESENTATION (oi wu. information) 


Instructional Topics Things to Remember to Do or Say 


A. The iron-carbon 
diagram 


B. The martensite reaction 


1. Sketch the iron-carbon diagram on 
the chalkboard. 

2. Call to the students attention that 
this is an equilibrium diagram. 

3. Review the phase change of cooling 
from the austenite phase to the 
ferrite region. 

4. Explai.: the formation of pearlite in 
slow cooling when cooled slowly from 
critical temperature,it is a direct 


transformation product from Austenite. 


Pearlite is the eutectoid of iron and 


iron carbide and it resembles mother- 
of-pearl when viewed under a microscope. 


It consists of alternate layers of 
lamellae of iron and cementite and 
contains 0. 33% carbon. 

5. Explain the expausion of steel in the 
transformation change due to the 
difference in volume of the two 
phases. 


1. Define the martensitic structure as a 


body centered tetragonal Martensiie is 


the hardest of the transformaticn 
products of austenite. When carbon 
content exceeds 0.5% tetragonality 
of the crystai structure is observed. 


Martensite is not an equilibrium pase. 


?. Explain the distortion of the ferritic 
structure by the wedging action of 
the supersaturated carbon. 


3. Describe how martensite is formed by 


rapid cooling to prevent the trans- 
formation to pearlite. Martensite in 


quenched steel has needle-like patterns. 


This structure in steel is obtained by 
direct transformaticn from austenite, 
by rapid cooling to prevent upper 
transformation products. 
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HW. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Door Say 
A. The :ron-carbon 1, Sketch the iron-carbon diagram on 
diagram the chalkhuard. 


2. Cail to the students attention that 
this is an equilibrium diagram. 
[ 3. Review the phase change of cooling 
from the austenite phase to the 
ferrite region. 

4. Explain the formation of pearlite in 
slow cooling. When cooled slowly from 
critical temperature it is a direct’ 

| transfuemation produce from 
AUSTENITE. Pearlite is the eutectoid 
of iron and iron carbide and it 
resembles mother-of-pearl when 
viewed under a microscope. It 
consists of alternate layers of 
lamellae of iron and cementite and 
contains 0.33% carbon. 

5. Explain the expansion of steel in the 
transformation change due to the 
difference in volume oi the two phases. 


B. The martensite reaction 1. Define the martensitic structure as a 
body centered tetragonal. Martensite 
is the hardest of the transformation 
products of austenite. When carbon 
content exceeds 0.5% tetragonality 
of the crystal structure is observed. 
Martensite is not an equilibrium phase. 

2. Explain the distortion of the ferritic 
structure by the wedg.ng action of the 

° supersaturated carb 2a. 

3, Describe how martensite is formed 
by rapiu cooling to prevent the 
transformation to pearlite. 
Martensite in quenched steel has 
needle-like patterns. This structure 
in steel is obtained by direct trans- 
formation from austenite, by rapid 
cooling to prevent upper transformation 
products. 
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C. The tempering process 1. 


D. Cracking caused by 
heat treatment 
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Deiine the martensite start and finich 


temperatures. 

Describe the properties of martensite 
before tempering. it has the 
maximum hardness and strength of 
any decomposition product from 
austenite in steels. 


Define the *“=rm "tempering" (some- 
times calle. "drawing") as a treat- 
ment below the lower critical temper- 
ature below the lower critical temperature 
followed by any desired rate of cooling. 
Example: One percent carbon steel 
after quenching in water from 1, 450 
degrees F. is extremely hard and 
brittle. Tempering at between 200 
and 400 degrees F. results in slight 
ioss of hardness and a great increase 
in toughness, 


. Explain the effect of tempering on 


the structure of martensite, pointing 
out that quench cracking may be 
prevented and the steel is less 
susceptible to distortion. 


. List some desirable properties of 


tempered martensite. 


Show samples containing heat 
treating cracks. 

Discuss the stresses caused by the 
martensite reaction. . 

Explain the quench crack and its 
formation -- show sample. 

Draw 2 chalkboard sketch of the 
stress thai develops in the trans- 
formation to martensite. 
Demonstrate: 

Display thre. strips of steel about 
1/4" x 1/4" x12" long. One should 
be heated and quenched, one ternpered 
and one without heat treatment. 
Explain the properties of each steel 
Strip and how they differ. 
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I. APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 
A. Have students explain by a chalkboard sketch the formation of 
pearlite by the stow cooling of steel from the austenite to the ferrite 
region. 


“B. Have students explain by a chalkboard sketch the formation of 
martensite by vapid ccoling from the austenite region. 


C. Ask students to elaborate on the transformation of martensite in terms 
of the volume change and stresses created. Have them contrast the 


martensite and pearlite transformation. 


D. Ask the students to list the desirable properties of tempered martensite. 


IV. TEST (final check on students' comprehension of material presented) 
‘A. Exnpiain the martensite reaction using a sketch of the iron-carbon 
diagram. 


B. What is the purpuse of tempering the martensitic structure ? 


C. Eypiain how stresses are created by the martensitic reaction. Account 
for the stresses from both transformation and cooling. 


D. Sketch the crystalline structure of steel in the aurtenite range and 
after transformation to martensite. 


E, List three desirable properties of tempered martensite, 
Discussion of questions by the group after the test 


V. SUMMARY 
A. Heat treatment of steel can both prevent and cause equipment failure. 


B. Heat treatment can remove stresses that were formed in a weldment 
during the welding process. 


C. Metal properties can be changed te fit their applications by heat 
treatment. 


D. Some of these properties are: ductility, elasticity, malleability, 
toughness, and brittleness. 


The Next Lessonis: Visit to a Foundry 
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INSTRUCTOR'S LESSON PLAN 
il Field Trip 
f 


pep 


Unit 8 ss 
¢ 


Lesson 8 ‘ 
it Time 6 hours 


SUBJECT: Visit to a Foundry 


FURPOSE: To permit the students to observe the pouring, control and he 
inspection of cast metals 


I. PREPARATION (of the learner) 


A. Outline purpose of visit and stress need to observe ail safety 
precautions. : 


| MATERIALS: Film badges, dosimeters, safety hats, and safety glasses 3 


B. The students should also be coached to carefully observe and make 
notes of the following: 

Preparation of the sand for molds 

Preparation of the molds (ramming) 

Placement of the chaplets and chills 

The flow paths of the molten metal 

Pouring of the molten metal 

The removal of the casting from the sand {shakeout} 

Inspection of the finished casting 


bebiditel 
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Il. PRESENTATION {of the information) 


A. Issue safety instructions to be followed while in the plant stressing 
the need for gentlemanly behaviour. 


B. Make the tour oniy under the guidance of a designated foundry 
employee and the instructor, 


iii. APPLICATION 
A. After completing the trip, ask the students to discuss: 
1. Why the sand is given so much care and testing. 
2. Why the molds are larger than the final part. 
3. The purpcse of chaplets and chills in mold preparation. 
4. Why the metal is allowed to flow back to the surface of the mold 
during pouring. 
How defects can result fro a removing the casting from the sand 
while the metal is stli red hot. 


in 
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6. The inspection techniques used by the foundry. 


B. Invite questions and discuss unusual procedures noted. 


IV. TEST 
NOTE. Written Test 
Write a orief report cn the observations made during the field trip covering 
all aspects of foundry operation from preparation of molding materials 
to the inspection of the finished product. 


V. SUMMARY 
A. A casting is the result of many closely controlled processes and 
steps. 


B. Misalignment of molds can cause casting defects. 


C. Extra metal is necessary when pouring a mold to allow for shrinkage 
during the cooling process. 


D. Final inspection of castings may include hardness tests and a 
variety of other types of nondestructive explorations. 
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E. A ladle analysis is generally made before castings are poured. 
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The Next Lessunis. Tne Metallurgy of Welding 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information ; 


Unit 9 
Lesson 1 
Time 2 hours 


SUBJECT: The Metailurgy of Welding 


AIM (or purpose): To provide information and develop an understanding 
of the reactions which occur during the welding process 
and their effect on the weld structure 


TEACHING AIDS: fron carbon diagram chart (pass out sheet for each 
class member) 
Sample electrodes with coatings 
Sectioned and etched welds 


REFERENCES: Welding Metallurgy, G.H. Linnert, 1965, American Welding 
Society, New York, N. Y. 


Physical Metallurgy for Engineers, D. S. Clark and W.R. 
Varney, 1962, D. Van Nostrand, Princeton, N. J. 


I. PREPARATION (of the learner) 

A. Introduce the lesson subject by asking selected basic questions to 
start short discussions. The following questions should be used to 
help lead the class into a discussion of the lesson: 

1. Have any of you ever done any welding? 
2. What is welding? 
3. How many different types of welding processes do you know of? 


B. Point out that a general knowledge of welding processes is necessary 
to understand the cause of welding defects and a radiographer must 
have this understanding in order to intelligently perform his work. 


H, PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. The structure of the 1. Review the metallurgy of cast steel. 
weld 2. Draw a sketch of a typical weld and 


1. The weld deposit label the different zones. 

2. The fusion zone 3. Show samples of actual w2lds and 
3. The heat affected zone explain pertinent features. 

4, The parent metal 
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The molten metal Show sample electrodes and discuss: 


shield a. The degasification of the molted 
1. Inert gases metal 
2. Electrode coatings b. Protection of the molten metal 
a. Slagging coatings from the atmosphere 
b. Volatile coatings c. Reduction of impurities in the 
3. Suberged are flux weld puddle 


d. Addition of alloys to the weld 
irom slags and flux 


C. Cooling of the weld 1. Draw a sketch of a typical weld and ii 
puddle (solidification) an iron~carbon diagram on the chalk- a 
board. 


2. Associate the structure of the weld 
with phases of the iron-carbon diagram. 
3. Describe the effects of cooling on 
warpage and residual stresses in 
welds of steel. 
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Ill, APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 
A. Ask students to sketch a typical weld profile on the chalkboard and 
label each metallurgical zone. 
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B. Have students plot the changes in volume and explain the stresses 
developed in the solidification and cooling of welds. 
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C. Discuss with student participation the control of the final structure 
of welds in steel by proper heat control, i.e., preheat, postheat and 
interpass temperature. 


ag 
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D. Have the students explain the purpose of electrode coatings, gas 
shielding and fluxes. 


na 


IV. TEST (final check on students' comprehension of material presented) 
A. Suggested questions for written test: 
1. Outline the purpose of the coating on welding electrodes. 
2. Describe the source and action of the stresses developed in the 
cooling of the weld deposit in a weld of carbon steel. 
3. Sketch a typical weld and label each distinct metallurgical zone. 
4. What is the purpose of preheat and postheat in the welding 
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process? 
5. How do the siag and flux shields differ from that produced by eeere 
6. What are the advantages of the slagging shiélds ? i 
B. Check the test with the class, making sure each person has the 7} 
correct answers. [i 
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V. SUMMARY 
The structual soundness of a weldment depends upon: proper selection 


of weld electrode, controlled metal temperature, proper joint preparation, 
removal of foreign materials from weld, prevention of oxidation of the 
weld, and joint, control of effects of expansion, contraction and warpage and 


environmental factors. 


The Next Lessonis: The Welding and Joining Processes 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 9 
Lesson 2 
Time 2 hours 


SUBJECT: The Welding and Joining Processes 


AIM (or purpose): To develop an acquaintance with the various approved 
methods and processes of joining metals 


TEACHING AIDS: Posters and charts 
Samples of various types of welds 
Samples of soldering 


REFERENCES: Welding Metallurgy, G.H. Linnert, 1965, American 
Welding Society, New York, N.Y. 


I, PREPARATION (of the learner) 
«. Introduce the topic and briefly describe the radiographer's interest 
in the proposed subject. 


B. To arouse attention and create interest discuss and outline the 
difference between welding and soldering, also point out the 
advantages of welding a structure inst2ad of bolting it together, 
and whether the welding assembly is considered as sound 
structurally as one that has been made by the forging process. 


C. In addition, explain that the lesson should help the radiographer 
in the interpretation of radiographs. Radiographic interpretation 
of weldments depends to a significant degree upon the radiographers 
understanding of the welding or joining process. For this reason, 
the radiographer should be able to assure the welder that he (the 
radiographer) knows enough about the welding process to be able 
to render sound judgements. 
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Il, PRESENTATION (of the information) 


_ Instructional Topics wings to Remember to Do or Say 
A. Fusion welding 


1. 


se 


WM 


B. Electric resistance welding: 


i, 


2. 
3: 


Shielded metal arc 
(coated electrode) 
Inert gas metal arc 
Submerged arc 
Tungsten inert gas 
arc 

Gas welding 
Thermit welding 


Spot and seam welding 
Flash welding 
Induction welding 


1. 


Explain and illustrate the process 
of fusion and how it is employed tu 
join metals. 


. Give a brief description of each of the 


various fusion processes: 

a. voating on the electrode protects 
weld puddle from oxidation . 

b, Inert gas, usually argon, displaces 
air around weld puddle. 

c. Air is submerged beneath granular 
coating for protection from air. 

d. Tungsten inert gas arc - heat generated 
by arcing between it and the material 
being welded. Tungsten does not 
melt during process. 

e. Acetylene and Oxygen furnish heat 
in gas welding. 


. £. In Thermit welding aluminum and 


iron powder are mixed and burned 
to give off heat up to 5,000° F. for 
welding. 


. Discuss the method of heat generation 


for each method. 

Outline the purpose of shielding the molten 
weld metal from air contact thereby 
preventing oxidation. 


. Show sample welds of each method. 
. Explain the advantages and disadvantages 


of each method. 


Explain and discuss the method of 
heat generation in electrical 
resistance welding. 


. Explain the contact of mating parts 


during and after the heating cycles. 


. Explain the advantages and disadvantages 


of the processes: 

a. High initial cost of equipment is a 
disadvantage. 

b. Results easily reproduced an 
advantage. 
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c. Speed of production also is an 


advantage. 
C, Solid phase welding 1. Explain the process of diffusion, 
1. Ultrasonic welding i.e., the movement of atoms across 
2. Diffusion bonding weld interface. 
3. Forge welding 2. Describe the methods of creating a 
4. Pressure welding diffusion bond. 


3. Explain the advantages and disadvantages 
of the listed group of welding processes: 
a. Limited to thin materials 
b. Very accurate control nee ted for 

good welds 

c. Entrapped oxides remain in weid 

. No filler metal needed 

e. No heat needed for ultrasonic 
method 

f. Heavy forge equipment unnecessary for 
ultrasonic diffusion, and pressure 
welds 


Qu 


D. Liquid to solid joining 
or soldering 1. Explain and illustrate the wetting of 
a solid metal with a molten metal: 
a. This process is sometimes called 
“tinning’'. Specimens to be joined 
are first dipped in or coated with 
molten solder. 
b. Soldering is widely used in developing 
electrical circuitry. 
c Galvanized materials such as root 
gutters are also joined by soldering. 
d. Household appliances usually have 
some soldered joints. 
2. Give some additional examples where 
soldering is applicable. 
3. Explain the advantages and disadvantages 
of the method. 
4. Show samples of soldering and explain. 
lil, APPLICATION (drill, illustrations, analogies. oral questions or 
assignments) 
A. Suggest that students describe the fusion joining process. 
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B. Have group explain the origin of the heat in the various arc welding 


processes, 


C. Request a thorough discussion and explanation of heat generation 


in the electrical resistance welding methods. 


D. Ask class for 


E. Have class identify the type of welding used to join each of the 


examples of applications using the various methods 
discussed. Have members justify their choice. 


samples exhibited in the classroom. 


IV. TEST (final check on students’ comprehension of material presented) 


NOTE: Written Test 


A. What are the four major classifications cf metal joining techniques ? 


B. What is the purpose of the gas or slag shieid of the molten weld 


puddle ? 


C. What is the nature of the bond between the parent metal and solder in 


the solder-type joint? 


D. Compare the advantages and disadvantages of: 
a. The shielded metal arc weld 
b. The inert gas metal arc weld 


E. Why are the electrical resistance methods used primarily for 


production line work ? Check and discuss. 


V. SUMMARY 


A. Fusion methods of welding are the types that account for a major 
part of industrial radiography work. They include snielded metal 
arc, inert gas metal arc, submerged arc, tungsten inert gas 
arc, acetyline gas, and Thermit welding processes. 


B. Another widely used method is the electric resistance welding 
method which includes spot and seam welding, flash welding and 


induction welding. 


C. Solid phase welding usually precludes the use of bonding metal 
and includes ultrasonic welding, diffusion bonding, forge welding, 


and pressure welding. 


D. Liquid to solid joining is more commonly called soldering. 


The Next Lesson is: 


The Weid Profile 
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AS , INSTRUCTOR'S LESSON PLAN 
Relat« 1 Technical Information 


Unit 9 _ 
Lesson 3 
Time l hour 


SUBJECT: The Weld Profile 


AIM {or purpose}: To develop knowledge and understanding of the component 
parts of a weld and welding terminology in general 


TEACHING AIDS: Sample weld sections 
Sample steel piates prepared for welding 


REFERENCES: Welding Metallurgy. G.H. Linnert, 1965, American »,elding 
Society, New York, N. Y. 
Information Sheet #19 
Test 


: I, PREPARATION fof the learner) 

A. Explain the importance of the lesson and how it will help the 
radiographer to properly interpret sadiographs of weldments, the 
radiographer must know the structure of a weld. its components 
and correct welding terminology if he is to have the confidence of 
his associates. 


B. The welder will naturally have greater respect for the radiographer 
when discussing detected weid defects if the radiographer can 
converse in the language of the welder and make a professional 
diagnosis of the defects. 


II. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. The fillet weld Use an overhead projector if 
1. Width transparencies have been prepared. 
2. Throat if not, make chalkboard sketch as 
3. Toe foliows: 
4. Root i. Draw a sketch of a typical fillet 
5. Face weld on the chalkboard. 
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2. Label parts. : 
3. Explain the method of measuring the .. 
various dimensions. hy 
4, Draw sketches of dimensionally 
correct and incorrect fillet welds. 
5, Ask questions. 
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* B. The butt weld 1. Draw a sketch of a typical butt — 
l. Groove weld. i 
2. Groove angie 2. Describe and sketch the single - 
3. Root and double groove butt welds ane 
4. Face 3. Label the parts of the welds. Mais 
5. Root face 4. Explain the methods of determining : 
6. Root opening the various dimensions of butt me 
7. Backing strips welds. i 
5. Explain the purpose of the groove 
angle, the root opening, and the = 
roct face, if j 
6. Sketch a backing strip in place on 
a singie groove butt weld. 
7. Explain the purpose of the backing (;: : 
strip. : 
8. Review welds and terminology i 
throughout the discussion. = 
9 Ask questions. 
‘a : 
C. Weld passes or layers Refer to information sheet # 19 . } 
1. Stringer or root and to the first illustration on the : 
chaikboard The root pass is probably f ie 
most important and most troublesome .: 
pass. 
1. Complete penetration of this pass i 
is necessary. : 4 
2. A root pass can cGntain: incomplete i 
pénetration, burn through, icicles, i ‘ 
incomplete fusion, slag and cracks, um 4 
Nlustrate these on chalkboard during 
discussion. | 
2. Hot pass A hot pass foilows the root pass. . | 
1. Some defects found in the root 7 : 
ed pass can be eliminated with a hot ‘on 
no pass, / 


2. Lack of fusion, slag and cracks ae 
are sometimes found in a hot pass. ~’ 
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Filler passes Filler passes follow the hot pass. 

The crown is the top or final pass and 
Crown or reinforcement some crown defects include, undercut, 
pass and lack of form in that some are 


concave Or convex. 


Ill, APPLICATION (drill, illustrations, analogies, oral questions or 


A. 


B. 


assignments) 
Pass the sample plates and welds among the students for examination. 


Ask a student to: 

1. Sketch a fillet weld on the chalkboard 

2. Label the various parts of the fillet weld 

3. Sketch a single groove butt weld on the chaikboard 
4. Label the parts of the butt weld 


Ask for the definition and purpose of the following parts of the 
but weld: 

1. The groove opening 

2. The root face 

3. The backing strip 

4. The roct opening 


Request discussion and definition of roct, hot filtet, and crown 
passes or layers. 


Discuss possible flaws sometimes found in these passes and 
invite questions. 
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IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 


A. 


B. 


Sketch a fillet weld and name the parts. 

Sketch a single groove buitweld and name the parts. 
Explain the purpose of: 

1. The root opening 

2. The root face 

3, Backing strips 


Give test on Information Sheet #20 


Check and discuss 
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V. SUMMARY 
aa 3 A, An understanding of the weld profile is essential when radiographs 
of weldments are being interpreted and discussed. 


B. Fillet weldment description includes: toe, root, face, throat and 
width, i 


C. Butt weldments are described by: root, root opening, face, face 
opening, groove, groove angle, backing strips. 


D. Weld passes include: root, hot pass, filler passes and crown. 


++ 
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The Next Lesson is: Weld Defects 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 9 
Lesson 4 
Time 2 hours 


SUBJECT: Weld Defects 


PTs AIM (or purpose): To assist the student in acquiring the ability to 

Ey recognize the defects found in weidments and to 
be aware of the capabilities of radiography to 
detect these defects 


TEACHING AIDS: Samples of defective welds 
Film of defective welds f 
High intensity fiim viewer i 


REFERENCES: Nondestructive Testing Handbook, 1963, Society for 
Nendestructive Testing, Evanston, Illinois 
Information Sheet #19 


oe ae 


I, PREPARATION fof the learner: 
A. Introduce this lesson by discussing the following questions giving : 
the correct answers. ; 


1. Can radiographic techniques be used to find ail defects in 
welds? Why? 


2. What type of defects can be detected? 


3. Why is it important for the radiographer to know the limitations 
of the technique ? 


oe a coe Y 


B. Explain that the information presented in this lesson will help to 
interpret radiographs correctly. Point out that the interpretation 
should indicate the type of defect shown in the radiograph as 
some defects are more serious than others. For example, a crack : 4 
in 2 weld would be more important than a gas bubble. a4 


II. PRESENTATION {of the information) 


= 3 Instructional Topics Things to Remember to Do or Say : 
A. Profile defects 1 Use overhead projector or draw ‘ 
a chalkboard sketch of fillet and : 
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1. Undercutting butt welds showing each type 
2. Excessive reinforcement of defect. = 
; 3. Lack of penetration 2. Refer to information sheet #19. - ; 
4. Concavity 3. Illustrate the origin of each type 
defect. = | 
4, Compare the sevevity of each defect. a 
5. fllustrate the appearance of the | 
defect image on radiographic os 
fiim. ae 
P 6, Show sample film. 
B. Structural defects 1. Draw a chalkboard sketch of each ms | 
1. Porosity type defect. 4 
2. Slag inclusions z, Illustrate the origin of each type a { 
3. Incomplete fusion defect. iJ ‘ 
4, Cold lapping 3. Corapare the severity of the 
5. Cracking defects. 7 
i a, Longitudinal 4, Illustrate the appearance of the | : 
i b, Transverse defect indication on radiographic ; 
c. Crater film, ae 
d. Underbead 5. Show sample film-explain and i 
discuss. i 
: 2 6, Explain the limitation of radiography , : 
i in detecting certain typec of es 
defects. : 


7 Ili, APPLICATION (drill, illustrations, analogies, oral questions or es 
assignments} ; 
: A. Have students sketch welds with the four types of cracks found | 

in welds. 
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Ask students to explain the origin of the cracks. 


i 4 4 C. Ask the students to define the limits of radiography for 
: detection of weld defects. 7 


: — D. Have the students identify defects on the sampie film. 


‘ E. List the following defects in terms of their severity: a 
a 1, Slag inclusions ve 
2. Porosity 7 
3. Concavity = 
4. Cracking 
ra 
5 f 
ie 
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IV. TEST (final check on students' comprehension of material presented) 
= A. List three types of profile defects. 


B. List three types of structural defects. 
v C. What is the cause of slag inclusions in a weld? 


D. Show the four types of cracks found in welds by sketches. 
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E. State what conditions must exist for a weld defect to be found by 
radiography. 
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Check and discuss 


VV. SUMMARY 
A. Welding defects can be either structural or profile defects. 


4 ES B. Profile defects are usually visible except if they are inside a 
small diameter pipe. 
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—_ C. Structural defects can be either visible or invisible, such as 
Pr 4 cracks in the weld or the base metal or extending into both. 
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The Next Lessonis: Field Trip to Observe Welding Procedures and 
Operations 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Field Trip 
Unit 9 
Lesson 5 
Time 6 hours 


SUBJECT: Welding Procedures and Operations 


AIM (or purpose}: To observe joint preparation, welding, and 
- inspection of welded assemblies 


MATERIALS: Film badges, dosimeters, safety glasses, hard hats 
REFERENCES: Information Sheet #2i 


I, PREPARATION (of the learner) 
A. Introduce subject of trip and its purpose requesting students to 

carefully observe the following procedures: 

Inspection of materials prior to fabrication 

The techniques of joint preparation 

The various types of welding processes 

Methods of marking for inspection identification 

Documentation of inspection and quality control 


if wn 


B. Read instructions to be followed while on field trip from 


Information Sheet #21, and invite iny questions regarding the 
subject trip. 


Ii, PRESENTATION (of the information) 


~ Instructional Topics Things to Remember to Do or Say : 
A. Tour a fabrication shop which Stress the need for gentlemanly 
maintains its own Inspection behaviour. 
department, 


B. Students are to make notes as 
necessary, 


~o 
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Ii, APPLICATION (drill, illustrations. analogies, oral questions or 
assignments) 
A. After returning from the trip, ask the students to describe: 
1, Methods employed to inspect materials before beginning 
fabrication 
The various types of welding joints used by the fabricator 


The observation of weldments at the final inspections 
The preparation of documents relative fabrication and inspection 
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B. Discuss any unusual observations made while touring the shop and 
invite questions. 


IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 
A. Name and briefiy describe the various welding processes you observed 
on the field trip. 


B. How does the inspector know which welder or welders worked on a 
particular weldment? 


C. Why do two or more weiders work simultaneously on the first pass 
of a thick walled, large diameter pipe joint? 


D. Describe briefly the joint preparation of 2 weldment. 
E. Name some methods of quality control observed on this field trip. 


Check and discuss 


V. SUMMARY 
A. Joint preparation 


B. Types of passes 
C. Inspection procedures and aids 


D. Documentation and quality control 


The Next Lesson is: Multiple Exposure Pipe Radiography 
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EXPERIMENT SHEET 
Multiple Exposure Pipe Radiography 


Unit 9 
Lesson 6 
Time 4 hours 


SUBJECT: 
Inspection of 2 circumferential pipe weld using the multiple exposure 
technique 


NOTE: Instructor performs all operations 


Inspection of circumferential pipe welds may be accomplished using 
several techniques of exposure. The double wall multiple exposure 
technique is used when access is not available to the inside surface, 
or the diameter to thickness ratio is too small to achieve satisfactory 
fi 4 sensitivity. The length of weld which can be inspected on each exposure 
- is limited by the change in metal thickness and change in film-focal 
iz distance around the pipe. With proper procedures, satisfactory 
radiographs can be obtained from one side. 


ae INTRODUCTORY INFORMATION: 
| 


MATERIALS AND EQUIPMENT: 
Gamma ray source and exposure facilities 
Film cassettes and film 
Gamma ray survey meter 
Pipe samples 
Penetrameters, lead numbers, and shims 
Chart of diagnostic film lengths 
Dark room facilities 


PROCEDURE: 
A. Single load film cassettes with selected film and lead screens, 


B. Transport film, gamma ray exposure device, and accessories to 
exposure site. 


C. Determine the diagnostic length of each exposure. 


D, Divide the pipe circumference into segments equal to the diagnostic 
length. 
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E. Attach the exposure tube to the pipe opposite to the first segment to 
be exposed. oo a 


F. Position the tube to the edge of the weld and directly opposite to 
the center of the segment to be exposed. 


G. Determine the extent of the weld reinforcement and select shims 
of this added thickness. nas 


H. Select a penetrameter which will indicate 2-2T sensitivity on the 
pipe wall if its equivalent 2T penttrameter could be placed on the 
inside. 
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I, Attach penetrameters on shims to the pipe at the center and the 
extreme end of the segment selected for exposure. : 


J. Attach lead numbers to the pipe segment to identify the exposure and 


to facilitate location of defects. > 
K. Mark the location of the lead numbers on the surface of the pipe. - 
i.. Attach the film cassette to the outside of the pipe. ; | 
M. Position the film neatly over the segment to be inspected. 7 | 
N. Secure the film tightly to the pipe with tape or elastic bands to c 

insure intimate contact of film and screens. . : 
OQ. Attach a large letter ''B'' to the back side of the film cassettes : : 


E 
: 
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where it will not interfere with the image of the weld line. 
P, Calculate the exposure time required to produce a density not tess ve 
than 1.5 on the greatest thickness or more than 3.3 on the least — 


thickness. 


Q. Attach the source tube to the camera and extend the controi cables 
to a convenient location for operation. 


R. Energize the survey meter, wait for warm up, and zero meter. 
S. Extend source and expose for the required time. ! 


T. Retract source into camera and survey camera to insure the safe -_ 
return of the source. Tock source in camera. } 


U. Remove film, move source tube to next segment of the pipe, and 2: 
repeat steps F through T until ail segments have been exposed. 
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V. Develop all film for 5 minutes at 68 F. fix, wash, and dry. 


W. View film for defects; prepare report of exposure and weld quality. 


CONCLUSIONS: 
A. Penetrameters are required at two locations on the pipe because 
the path is not of the same thickness and the 
_ distance is different at these two locations. 


B. The image of the letter 'B'' may appear on the radiograph due 
to . This can be eliminated by _ 


C. The sensitivity at the edge of the film is than 
the center of the film due to the effect of = 
sadiation. 
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D. The density of the film at the edge of the film is 
than in the center because of the difference in 
distance, 
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The Next Lessonis: The Effect of Focal Distance 
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EXPERIMENT SHEET 
The Effect of Focal Distance 


Unit 9 
Lesson 7 
Time 4 hours 


SUBJECT: 


The effect of changing the film-focal distance on the distortion 
of the image and the sensitivity of the film 


NOTE: Instructor performs all operations 


INTRODUCTORY INFORMATION: 
The degree of sharpness of an image depends on the size of the source 
and the distance between the source and the film. When the source 
is not a point, the case in all radiographic equipment, the image is 
distorted because each point in the source forms its own image. The 
overlapping of these images form a halo around the central image which 
is called penumbra. The penumbra distorts defects and the small 
holes of the penetrameter resulting in loss of defimtion. These 
effects can be reduced by increasing the film-focal distance and making 
use of the basic laws of mathematics. 


MATERIALS AND EQUIPMENT: 


Gamma ray {or x-ray) source and exposure facilities 
8" x 10" film cassettes and film 

Gamma ray survey meter 

6'' x 8'' steel plate, 1/2" to 3/4! thick 

Penetrameters and lead numbers 

Dark room facilities 


REFERENCES: 
formation Sheet #7 Nomogram oi Geometrical Unsharpness 


PROCEDURE: 
A. Single load film cassettes with selected film and lead screens. 


B, Select penetrameters for 1/4" to 11/4" thickness in 1/8" steps. 


C. Place the film on a lead sheet or exposure table. 
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D. Place the steel plate on the film and position in the center of the : 
film. 


E. Position the penetrameters or the plate in two neat rows in the 
center of the plate. Separate slightly and arrange in sequential 


order. 


F. Attach lead number for identification. Avoid placing identification 
where it will obstruct the image of the penetrameters or plate edge. 


G. Align source tube end directly over the center of the plate ata 
film ~ focal distance 5 times the thickness of the plate. 


H. Calculate the exposure time required to produce a density of 1.8 e 
to 2.2, 


I. Attach the source tube to the camera and extend the control cables. ove 
J. Energize the survey meter, wait for warmup, and zero meter. 
K. Extend source and expose as required. 

L. Retract source, survey, and lock source in camera. -- 


M. Repeat steps C through L using 7, 10, 15 and 20 times the thickness 
of the plate for a film — focal dist ance. - 


N. Develop all film for 5 minutes at 68 F. Fix, wash and dry. 
QO. Examine film on viewer. 
P. Record the minimum penetrameter sensitivity for each focal distance. *: 


Q. Measure the geometric unsharpness of the plate dimensions and 
record for each focal distance. oe 


R. Determine the expected geometrical unsharpness from the 


nomograms. -: 
CONCLUSION: 24 
A. The minimum sensitivity attained at a D/T of 7 is “A 

B. A2-2T sensitivity was observed at a D/T of and above. 5 
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C. List the values obtained for geometrical unsharpness: 
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D/T Actual Measurement From Nomogram 


with that taken from the nomogram. 


E. To improve radiographic sensitivity the film — focal distance 


F | D. The measured value of geometrical unsharpness 
is 
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The Next Lesson is: Double Pipe Radiography. ee 


92735 


EXPERIMENT SHEET 
Double Wall Pipe Radiography 


Unit 9 
Lesson 8 
Time 3 hours 


SUBJECT: 


Inspection of welds in smali diameter pipe using the doubie wall method 
of exposure to produce an image of both walls, 


NOTE: Instructor perform all operations. 


INTRODUCTORY INFORMATION: 
When the outside diameter of a pipe is less than about four inches, 
inspection of welds can be accomplished by exposing both walls of 
the pipe to produce an elliptical image of the weld. Two exposures 
are required to achieve 100% coverage using this technique. 


MATERIALS AND EQUIPMENT: 
Gamma ray source and exposure facilities 
Film cassettes and film 
Gamma ray survey meters 
Penetrameters, lead numbers, and shims 
Welded pipe samples 4" or less 
Dark room facilities 


REFERENCES: 
Information Sheet #22 


PROCEDURE: 
A. Single load film cassettes with selected film and lead screens 
B. Transport equipment to exposure site. 
C. Determine the outside diameter of the pipe. 
D. Position source tube to expose the weld, 
E, 


Locate source tube to the side of the weld alm ut 30 degrees from 
the centerline of the weld. 


9-8-1 


Paha yy wae 
re a Bs 


te tg allie 


lk UV athe or 


seeedbat SA Sala BER natn ae EA AES ctl ey al HERS aati den "ame MARAE Gaal ab re 
ra lad a ata is wee : BE ONT OT Sa eT oe ea 


meats 


en epee 


wp sae des 


wr arect BAY artes he 


Wi dealt, BOOS Met ae eR SD A NB a aD NRE edt ede lat LARS Unable Sade 
7 Cid ata he ? Pa , reo © i 3 


sth og ah 
edie Car etke alit 
Per bein 


The film to focal distance should be at least seven times the 
outside diameter of the pipe. 


Determine the extent of weld reinforcement and select a shim of 
this added thickness. 


Select a penetrameter which will indicate 2-2T sensitivity on the 
total thickness of both walls. 


Attach the penetrameter, on a shim, to the pipe on the source side. 
Place penetrameter directly in line with the source tube end on 

the opposite side of the weld from the 30 degree offset with the 
long axis parallel to the pipe. 

Attach a film cassette to the pipe. 

Attach the film to the pipe opposite to the source tube. The film 
should not be wrapped to the pipe but should remain flat and tangent 
to the pipe, perpendicular to the centerline of the exposure. 
Position film allowing for the throw of the shadow of the weld. 
About two inches overlap of the weld on the source offset side 

is sufficient. 


Attach lead numbers to the film for identification of the exposure. 


Mark the point of tangency of the film to facilitate location of 
defects. 


Calculate the exposure time required to produce a density not 
less than 1,5 nor more than 3. 3. 


Attach the source tube to the camera and extend control cables. 
Energize the survey meter, wait for warmup, and zero meter. 
Extend source and expose the required time. 

Retract the source into the camera, survey, and lock camera. 


Repeat the entire operation to achieve a second exposure at 90 
degrees to the first exposure, 


Develop film for 5 minutes at 68 F. Fix, wash and dry. 


View film for defects, prepare reports, 
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CONCLUSIONS: 
A. The equivalent single wall penetrameter sensitivity of this 
radiographic tehcnique is 
B. Two exposures are required for 100% coverage because 


C. The source is offset from the weld to prevent the image of the 
top from obscuring the image of the bottom 


distance in order to obtain a 


= D. The pipe diameter is used as a basis for determining the 
image. 


: The Next Lesson is: Panoramic Pipe Radiography 
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EXPERIMENT SHEET 


Panoramic Pipe Radiography 

: Unit 9 

Lesson 9 

Time 4 hours 
SUBJECT: 


j Inspection of a circumferential pipe weld using the panoramic 
exposure te .nique 


instructor performs all operations 


eed 


p  4 NOTE: 

—_ INTRODUCTORY INFORMATION: 

Roy Inspection of circumferential pipe welds may be performed usi.g 
several techniques of exposure. The panoramic technique produces 
rapid reliable results when access is available to the internal surface 
of the pipe and the diameter to thickness ratio is sufficient to permit 
the necessary film — focal distance. The advantages of the panoramic 
technique are, exposure through a single wall, uniform film-focal 
distance, and one exposure for an entire weld circumference. 

MATERIALS AND EQUIPMENT: 
Gamma ray source and exposure facilities 
Film cassettes and film 
Gamma ray survey meter 
Penetrameters, lead numbers, and shims 
Pipe samples 
Dark room facilities 


A. Single load film cassettes with selected film and lead screens. 


B. Transport film, gamma ray exposure device, and accessories to 
exposure site. 


C. Position exposure tube end at the exact inside center of the 
pipe in line with the weld. 


D. Select a penetrameter which will indicate 2-2T sensitivity on the 
pipe wall if its equivalent 2T penetrameter were placed on the 
outside. 


; . PROCEDURE: 
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Determine the extent of the weld reinforcement buildup. 
Select a shim equivalent to the amount of weld reinforcement. 
Place a penetrameter, on a shim, on the outside suvface of the 


pipe adjacent to the weld with the long axis paralle} to the pipe 
axis. 


Attach lead numbers to the outside circumference of the pipe on the 


opposite side of the weld from the penetrameter. 


Place numbers in increasing sequential order every six inches 
of circumference of the pipe. 


Mark the location of the numbers in crayon on the exterior of 
the pipe. 


Prepare and attach an identification code made from lead numbers 
and letters. 


Attach the film cassettes to the exterior of the pipe. 


Position the film neatly over the weld with approximately 11/2" 
overlap of film. 


Secure film tightly to the pipe to insure intimate contact of 


film and screen and a minimum distance between the pipe and cassette __ 


Calculate the exposure time required to produce a density nct less 
than 1.5 on the greatest thickness and no more than 3.3 on the 
least thickness. 


Connect exposure tube to the gamma ray camera. 


Extend control cables of gamma camera to a convenient location 
for operation. 


Energize the survey meter, wait for warm up, and zero meter. 


Unlock the gamma camera and extend source to exposure position. 
Expose film for the required time. 


Return source to camera, survey to insure safe return, and lock 
source in camera. 
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Remove film from pipe, develop for 5 minutes at 68 F. fix, 
wash, and dry. 


V. View film for defects, Prepare report of exposure and weld 

quality. 
CONC USIONS: 

A. Only one penetrameter is required to insure sensitivity because 
the is the same for all film, 

B. The penetrameter will indicate 2% sensitivity of the 
thickness througn 2 total metal path equal to the 
thickness. 

C. The penetrameter size used for this exposure did not correspond 
to the measured plate thickness because the penetrameter was placed 
on a shim equal in thickness to the weld 

D. 


Sequential numbering of the pipe surface is performed to 
enable the inspector to determine the exact of 
defects. 


The Neat Lesson is: Radiography Film Interpretation (Welds) 


INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 9 
Lesson_ 10 _ 
Time 2 hours 


Note to Instructor: This is a practice lesson and time should be provided 
each week for practice on this material 


SUBJECT: Radiography «iim interpretation (Welds) 


AIM (or purpose): To acquaint the student with the fundamentals of 
weld filiy. interpretation 


TEACHING AIDS: Film viewer 
Reference Radiographs of Steel Welds, ASTM E-99, 
American Society for Testing and Materials, Philadelphia, 
Pa. 


MATERIALS: Sample welds 
Sample film 


REFERENCES: Nondestructive Testing Handbook, Volume I, Society for 
Nondestructive Testing, 1963, Evanston, Illinois 


a — 


I. PREPARATION (of the learner) 
Explain that knowledge of the theory of image formation cannot be 
suystituted for experience in welding control. The radiographer must 
be able to explain each indication found on the film, and be able to 
differentiate the nonrelevant indications {vom those of consequerce. 
This lesson is calculated to help the student to more fully undersiand 
the theoretical explanation of various defects and to assist him in 
gaining valuable experience in film interpretation. 


II. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. Weld defects 1. Sketch a cross section of a butt weld 
1. Slag inclusions containing slag inclusions. 
2. Lack of penetration 2. Sketch a density profile corresponding 
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3. Porosity to the weld cross sections. 

4. Cracks 3. Ex,lain the source of the density 
5. Lack of fusion variations. 

6. Surface discontinuities 4. Display sample weld sections. 

a. Root and crown 5. Show the sample film and explain. 
concavity 6. Repeat the procedure for each of the 
Excess penetration other defects. 

c. Excessive and 
irregular crown 

d. Misalignment 
{hi-lo) 

e. Undercut 

f. Backing rings 

B. Viewing Screens 1. A high intensity film viewing screen 


is desirable for film interpretation. 

2. A rheostat-type light intensifier is 
also a desirable feature. 

3. Viewing screen should be free of 
artifacts. 

4. Varying lght intensity is an aid in 
studying shapes of defects. 


——— 


it, APPLICATION (drill, illustrations, analogies, oral questions or 


assignments} 


A. 


Ask the group to sketch each of the weld defects discussed in the 
presentation and show the dersity profile for each type of defect. 
Allow one or more students to present each type. 


Dispiay the sample film on a viewer one at a time to the group. 
Have individual students identify each defect and its origin. Repeat 
until each student can identify every defect. 


Display the film one at a time to the class for identification. Ask 
the group to identify each film on a sheet of paper to be handed to 
the instructor. Examine the papers. Keview the cause of the 
defect, the density profile, and the film of each defect which the 
student fails to identify. 


IV. TEST (final check on students' comprehension of material presented) 


Test the group on weld defect interpretation by displaying sample films 
to the group. Ask the students to identify each of the defects by 
placing their answers ona piece of paper to be turned in for scoring. 
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V. SUMMARY 
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A. To become skillful in weld defect interpretation the student should 
be able to identify weld defects by name. 


B. The location of a defect in the weld is often a clue to its identification. 
C. Weld defects are also called discontinuities. 


D. Some defects are more serious than others so they should be 
correctly identified by their proper name. 


The Next Lesson is: Radiograph Film Interpretation (Castings) 


| 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 9 
Lesson HW 
Time 2 hours 


Note to the Instructor: This is a practice lesson, time should be provided 
each week for practice on this material. 


SUBJECT: Radiography Film Interpretation (Castings) 


AIM (or purpose}: To teach the student the fundamentals of casting 
inspection, the appearance of casting defects on film, 
and the interpretation of serviceability of castings 


TEACHING AIDS: Film viewer 
Industrial Radiographic Standards for Steel Castings, 


ASTM E-71, American Society for Testing Materials, 
Philadelphia, Pa. 


MATERIALS: Sample castings 
Sample film 


REFERENCES: Defects and Failures in Pressure Vessels and Piping, 
Helmut Thielsch, 1965, Reihold Publishing Corp, New 
York, N.Y. 


J, PREPARATION (of the learner) 
Stress that this lesson shouid help an individual to recognize casting 
defects as the images appear on an x-ray film and should help the 
student to distinguish one type of defect from another. It should also 
develop an understanding of the cause of many casting defects 
recognizing that castings often exhibit certain defects which are peculiar 
to the process. Film interpretation of castings can be explained 
theoretically; however, there is no substitute for practical expe rience. 
In this effort the student will have an opportunity to constantly compare 
the film and theory in practice interpretations, 
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if, PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. Casting defects 1. Make a chalkboard sketch of a ; 
1. Gas and blow holes casting containing yas pockets. ie 
2. Sand spots 2. Sketch the density profile | 
3. Inclusions corresponding to the casting. ; 
4. Internal shrinkage 3. Explain and discuss the source of 7 { 
- 5. Hot tears and cracking the density variations. i! | 
6. Unfused chaplets 4. Display film showing the defect. 
7. Internal chills 5. Display sample casting with the defect. [> 
6. Repeat the procedure for each of the I 
other type defects. 
B. Viewing Screens 1. A high intensity film viewing screen | 
is desirable for film interpretation. 
2. A rheostat-type light intensifier { 
is also a desirable feature. 


3. Viewing screen should be free of 
artifacts. 
. Varying lights intensity is an aid 
in studying shapes of defects. 


fe 
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HI. APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 


A. Ask individuals from the group to explain the origin of each of the 
casting defects, sketch a cross section showing the defect, and 
sketch a density profile for the defective casting. 


po ee 


B. Display the sample film to the group one at a time on a film viewer. 
Have individual students identify each defect and outline its cause. 
Repeat until the students can identify each type of defect. 


So 


C. Show the film again one at a time on a film viewer. Ask the students to 
identify and record the type of defect on a piece of paper to be turned 
in. Review the papers. Analyze the cause, the density profile, 
and discuss the film of each defect type the students fail to 
identify properly. 


Co ee ee 


IV. TEST (final check on students' comprehension of material presented) 
Test the group on casting defect interpretation by displaying sample 
radiographs on a viewer. Ask the students to identify each defect by 
placing their answers on a piece of paper. Have students exchange test 
papers. Review each radiograph on the screen and interpret. Check 
results. 


Carell (aes 
eee 
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V. SUMMARY 
A. Casting defect interpretation requires practice. 


B. Sample reference radiographs are used for practice. 


C. Variable light intensity viewing screens are also a valuable training 
. aid. 


The Next Lesson is: How toInterpret Lines on Drawings or Blue Prints. ; 


| 
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= INSTRUCTOR'S LESSON PLAN 
: Related Technical Information 


Unit 10 
Lesson l 
} Time 1.5 hours 


SUBJECT: How to Interpret Lines on Drawing or Blue Prints 


AIM (or purpose); To outline and expiain the basic lines 1n drawings or 
blueprints 


TEACHING AID: Chart showing lines with brief explanation identifying 
each type of line; chart with drawings fully dimensioned, 
Drawings or blueprints 4s used in radiography 


MATERIALS: 8 1/2" x ll" paper, pencils, and straightedge 
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I, PREPARATION (of the learner) 
Point out that to do an effective job of reading one must be able to 
interpret type, symbols, lines and the like, even in the simple task 
of reading a road map. We interpret symbols, lines and a variety 
of characters. 


In drawing and blueprint reading, it is also necessary to recognize and 
understand the various lines used to construct, measure, and show the 
design of a machine part or structure, This interpretation of lines 

and figures is known as blueprint reading and if the task is to be handled 
effectively, considerable emphasis should be placed on the accuracy of 
the operations, 


II. PRESENTATION (of the information) 
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Instructional Topics Things to Remember to Do or Say 
A. Object line Pass out sample blueprints or 


drawings as used in radiographic work. 
Illustrate on chalkboard and point out 
on actual blueprints or drawings and 
explain, 

i l. Is a heavy solid line 


a " ro Bato E thal " ited ? 


2, Represents the real object ona 
drawing or blueprint 
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B. Extension line 


C. Dimension line 


D. Hidden line 


If. APPLICATION {drill, illustrations, analogies, oral questions or 


assignments) 


—_ 
. 


. May be shown from several views 


or angles 


. Ask questions 


Is a light solid line 


. Extends from object to indicate 


points of measurement 


. Seldom touches object (1/16"' from 


object point of measure) 
Ask queStions 


is a light broken line 


. Is broken for indicated dimensions 


between points of measurement 


. Has arrow on either end 
. Arrows touch extension lines, 


usually 1/4" distance from end 
away from object 


. Ask questions 


Is a heavy dashed line 


. Represents hidden shapes of the 


object that are obstructed by the 
exposed view 


. Ask questions 


Have students do the following on chalkboard or paper. Give close 


supervision: 


A. Draw or sketch an object 3" long, 2'' wide, and 1" thick 


B. Add extension lines 


C. Install dimension lines, showing dimensions 


D. Show a step cut across the back corner of the object, using a 


hidden line 


lines: 


1. Object lines 
2. Extension lines 
3. Dimension lines 
4, Hidden lines 


| 
: BE. Ask students to locate on drawings or bleuprints the following 
| 
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= IV. TEST (final check on students’ comprehension of material presented) 
aa NOTE: Written Test 
ane A. What is the line that represents the real object on the drawing? 


B. What is a hidden line? Why is it used? 


a C. What is the difference between a dimension line and an extension 
; i line ? 
| 


Check and discuss, 
= V, SUMMARY 
ane A. Object line - heavy solid line. Represents the real object ona 


drawing. 


B. Extension line - thin, broken line with dimensions indicated in 
break, Indicates points of measurements. 


D. Hidden line - heavy dash line. Indicates hidden shapes. 


4 ; The Next Lesson is: Shop Drawings and Blueprints 


10-1~3 


bid acest sch ‘ 5 eas Saas is ; Sid gas 


BO ere ee eT) 


1 
i 
{ 


oe om 


INSTRUCTOR'S LESSON PLAN 
Related Technical information 


Unit 10 
Lesson 2 
Time 2 hours 


SUBJECT: Shop Drawings and Blueprints 


AIM (or purpose): To develop an understanding of the process of blue print 


production and to assist the student in the interpretation 
of blue prints 


TEACHING AIDS: Film: Shop Drawings, 22 mins., 16 mm, sound, 
Pennsylvania State University, University 
Park, Pa. 


EQUIPMENT: Film projector and screen 


I. PREPARATION (of the learner) 
A. Introduce film, giving title and pointing out the following points 
should be observed or noted while viewing the film: 


1. The types of lines used to denote various parts and areas of the 
image. 

2. The number and placement of views necessary to clearly define 
the part. 

3. Methods used to reduce the size of the drawing and the placement 
of dimensions. 

4. The methods of indicating internal sections. 


B. Stress that this lesson should help the individual to locate component i 
parts on a drawing that are to pe radiographed and should help the 
radiographer to make sketches indicating where radiographs are 
to be made or were made on a piece of equipment such as a refinery 
pressure vessel. 
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Ii, PRESENTATION (of the information) 


8g ACES Case ot 


Instructional Topics Things to Remember to Do or Say i 
“Shop Drawings” Show the film 
10-2-1 


Ss) -- ee 
ee 


i cameo mae a 


bi 


Hr APPLICATION (drill, illustrations, analogies, oral questions or 


assignments) 

A. Discuss the film, emphasizing the following points in the 
discussion: 
l. Types of lines used in drawings and what they denote. 


TEST (final check on students' comprehension of material presented) 


Have members of the group prepare sketches on 
paper using the various lines, views and details shown in the 


a. Solid lines 

b. Dashed lines 

c. Center lines for axis of rotation 

d. Diagonal lines indicating sectioning 
The number of views necessary to define a part. 
a. The plain view 

b. The side view 

c, The front view 

d. Internal details 

Methods of scaling 

a. Shortening of uniform sections 

b. Section rotations 


film. 


Reshow the film in the event that any lack of understanding 


develops. 


NOTE: Written Test 


A. What type of lines are used for: 
i. Outlining the part? 
2. To show a center of rotation? 
3. To indicate a section? 
B. How many views should be shown of a part? 
C. Should all details be shown in every view? Why? 
D. What is meant by scale? 
SUMMARY 


A. Radiographer sometimes works from a shop drawing. 


B. 


C. 


It is important that you be able to identify the location of 


radiographed parts from a drawing. 


Sketches sometimes contain several different views of an object. 
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D. Sketches are not always drawn to scale. 


E. Sketches and symbols should indicate what part of weld is to 
be radiographed. 


The Next Lesson is: Grzivhic Inspection Symbols 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 10 
Lesson 3 
Time __2@ hours __ 


SUBJECT: Graphic Inspection Symbols 


AIM (or purpose}: To teach the student the standard symbols used on 
drawings to indicate the place and type of inspection to 
be employed 


TEACHING AIDS: Information Sheet #24 (test) 


REFERENCES: Information Sheet #23 
Nondestructive Testing Symbols, Military Standard 23A, 
August 1952, U. S. Department of Defense, Washington, 
D. C. 


I. PREPARATION ( of the learner ) 
This lesson is a continuation of the language of drawing symbols. 
The symbols discussed in this lesson are particularly useful to the 
inspectors. With a satisfactory blueprint or shop print the inspector 
can use these symbols to outline his inspection task without the 
necessity of further instructions. 


Il. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. The basic symbols Pass out Information Sheet #23 


1. List the basic methods and their 
symbols on the chalkboard; i.e., RT, 
MT, PT, and UT. 

2. Explain the meaning of the symbols 
and answer questions. 


B. Elements of the testing 1. Draw the reference line on the chalk- 
symbol: board and add the arrow. 
l. Reference line and 2. Explain the purpose of the arrow and 
arrow the meaning of arrow and opposite side. 
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3. Point out that the arrow can point in 
any direction from either end of the 
reference line. {| 
4. Invite questions. 


2. Test-all-around 1. Add the symbol to the sketch. a 
symbols 2. Explain its meaning. .— 

3.. Extent of test 1. Sketch arrow to indicate a test from | 
both sides - Explain. us 

2. Add information to sketch to indicate a 

the length of the part to be inspected. | ' 


3. Add information to show the number 
to tests required for random testing. 


Se 


4. Direction of 1. Sketch a symbol indicating the location 
radiation and distance of the radiation source 
from the area to be tested. 
2. Explain, and discuss. 


ee 


~) 
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5. Combination of 1. Sketch a combination welding and 
symbols testing symbol. 
2. Iilustrate and explain the nethod of 
combining test symbols. 


I 


Cl 


} 


6. Specification 1. Add -:s tail to the reference line - 
ae Explain. 
, 2. Show placement of specification 
information in the tail of the arrow. 
Explain and discuss. Invite questions. 
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I. APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 
A. Ask several members of the class to draw on the chalkboard 
symbcls to indicate types of tests indicated below: 
1. The symbol for a magnetic particle test of a pipe weld in 
accordance with ASTM specifications. 
2. A symbol for radiographic inspection of a weld on a plate. 


Co 


seas 


TF at EOE 
mean F 
t 
Pe UE UE Renee rite nene teete ined diets me nis AMEE RNS Gar tet rete 


i 


The film-focal distance shouid be indicated at 24" at an 
inclination of 15 degrees from the perpendicular. - 
3. A symbol for a combination ultrasonic test of a plate from | 
the top side and a magnetic particle test frorn the back side. a 
4. A symbol combining the welding of a fillet weld in the field od 
with a magnetic particle inspecion in accordance with i i 
ASTM specifications. a= 
fi 
id 
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5. A symbol for the panoramic X-ray of a large diameter pipe 
weld in accordance with Mil-Std-271. 


B. Solicit the assistance of the entire class in checking the symbols 
drawn for accuracy and defining the meaning of each. 


IV. TEST (final check on students' comprehension of material presented) 
A. Ask the group to draw the following symbols on a paper to be 
turned in for checking: 

1. A symbol for radiographic inspection of a butt weld with a 
film-focal distance of 12'' and an inclination of the source 
from the perpendicular of 30 degrees. 

2. A symbol for a radiographic inspection of a pipe weld in 
accordance with ASME specifications. 

3. A symbol for magnetic particle and ultrasonic inspection of 
a weld. 

4, A symbol for magnetic particle inspection of 20" of a power 
shaft which is six feet long. 


B. Pass out the symbol test sheet #24 and ask the group to answer the 
following questions, to be turned in for checking: 
1. How many different types of tests are indicated on the test 
sheet ? 
. How many tests are required on the inside of the pipe ? 
What type of tests are made on the inside of the pipe ? 
How many welds are to be radiographed in whole or part. 
What is the extent of testing required on the weles of this 
assembly? 
Where in the system are the welds located that require two 
types of tests ? 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 10 
_ Lesson 4 
Time 2 hours 


SUBJECT: Graphic Welding Symbols 


AIM {or purpose): To acquaint the student with an accurate and quick 
method of determining the welding procedures used 
in fabrication and to improve an individual's ability 
to read blueprints 


TEACHING AIDS: Information Sheet #26 (test) 


REFERENCES: Standard Welding Symbols, AWS 2.0, American Welding 
Society, New York, N.Y. 
Information Sheet #25 


i, PREPARATION {of the learner) 
Explain that a detailed drawing of each weld in an assembly might be 
pleasing to the eye; however, few draftsmen can achieve the artistic 
detail of a professional artist. To convey the necessary information to 
the craftsmen who must perform the work, engineers and draftsmen 
have created a language of symbols which adequately tell the workman 
what is to be donee A knowledge of the welding symbols will aid 
the radiographer in establishing proper work procedures and help 
a great deal in the interpretation of processed radiographic film. 


li, PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. Welding symbols 1. Distribute information sheet #25 
depicting standard arc welding 
symbols. : 


2. Explain the need for symbols as follows: 
a. Language understood by all 
b, Easy to learn and draw 
c. A lot of information in a small 
space 
3. Invite discussion 
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| 
4. Explain the use of these symbols j 
in blueprint preparation. 


B. The elements of the welding 


symbol 
i 
1. The reference line and 1. Draw a reference line on the chalk- 
arrow board and add an arrow. 
2. Explain the purpose of the arrow and | 
the meaning of arrow side and opposite i 
side; indicates the side to weld. = 
3. The arrow can pointin any direction {| 
from either end of the line. aa 
4. Ask questions. = | 
2. Field weld and weld- 1. Add the field weld symbol to the il | 
around symbol sketch. - 
2. Add the weld-all-around symbol. | 
3. Explain their meaning. - 
4. Point out the meaning of the symbol = 
without these elements. || 
3. Basic weld symbol 1. Add a basic weld or groove symbol 


to the chalkboard sketch. 

2. Explain the meaning of the symbol 
placement. 

3. Show alternate placements. 


fi 
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Add symbol to chalkboard sketch. 
. Explain the symbols meaning. 
3. Show placement and meaning. 


4. Contour symbols 


pat 


3 
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C. Supplementary information 1. Using the information sheet #25 
show the various other symbols for 
the finish, length of weld, groove 
; angle, specificatio: compliance, and 
4 root opening. 
2. Give other illustrations on chalk- 
board as needed. 
3. Illustrate the placement of information 
to indicate the length and size of welds. 
4. Ask and invite questions. 
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i- Itt. APPLICATION (drill, illustrations, analogies, oral questions or 

: assignments) 

Suggest one or more students portray on the chalkboard symbols to 
indicate the following types of welds and accessory information. Have 
group discuss each: 


A. An intermittent chain fillet weld to be completed in the field with 
PY a pitch of 5 inches on 2 inch increments. 


B. A double 'V" g-oove field weld on a large pressure vessel shell. 


C. An example of a shop weld on flat plate with a "U" groove which 
. 3 requires a single pass back weld. 


: 74 D. The pressure containing field type weld used on piping with a single 
| "WV" groove. 
; 


BE. A field fillet weld of a large slip-on flange welded inside and out. 
(Provide a sketch or a print of the slip-on flange) 


IV. TEST (final check on students' comprehension of material presented) 
Pass out test sheet #26 showing different types of welds. Ask the 
students to: 

A. Identify each type of weld profile shown on the drawing. 

R 4 B. Indicate the number of shop welds and the number of field welds. 

| Cc. Enumerate the number of fillet welds. 

D. Indicate the number of groove welds. 

E. Ona separate sheet of paper, have the students draw the symbol for 


4 1. A''V' groove field weld for pressure piping. 
2. The field fillet weld on a "T" joint with a fillet Jeg length of 1/2", 


V. SUMMARY j 
A. Welding symbols condense welding information. 


B. Shop welds can be identified and separated from field welds. 


CG, Knowledge of welding symbols is helpful in writing inspection 
specifications. 


D. Knowledge of welding symbols is helpful in cost estimating of 
radiographic inspection services. 
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E. Welding symbols include identification of types of joint preparations 
required, as well as the length, type and contour of weld. 


The Next Lessonis: Testing for Contamination 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 11 
Lesson 1 
Time 2 hours 


SUBJECT: Testing for Contamination 


AIM (or purpose): To outline the correct methods and procedures used to 
test for leakage of radioactive source capsules. 


TEACHING AIDS: Empty source capsules 
Dummy wipe test kits 


REFERENCES: Information Sheet #27 


I. PREPARATION (of the learner) 
A. Explain to students that early methods of encapsulation proved 
inadequate and as a result many contamination incidents occurred. 


B. Point out the possible hazards of handling source equipment that is 
leaking and explain why this is vital information for the radiographer. 


C. Discuss the need for frequent leak testing of sources and generally 
indicate the grave hazards that develop if careless or contemptuous 
attitudes are formed regarding contamination. 


li, PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. The wipe test 1. Explain the purpose of the wipe 


test and why it i: so called. 

2. Point out that it .s to detect and 
measure radiation contamination. 

3. Show the students typical wipe 
test kit and explain the services 
available to the radiographer. 
Showing how an area being checked 
is wiped with a damp swab or towel. 
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4. Outline the requirements for 
authorization to perform wipe tests 
and the equipment necessary to 
achieve successful testing. 

5. Explain the methods employed to 
wipe remote controlled equipment 
and hand cameras. 

6. Define the Curie, explaining that 
if emits 37 billion disintegrations 
or counts per second. 

7. Illustrate on the chalkboard the 
conversion of counts per second 
(disintergrations/sec) to curies. 

8. Pass out Information Sheet #27. 
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B. Counting instruments State the legal capabilities required of 
the instruments used for counting- 
ability to measure 0.005 microcuries 
of ionizing radiation. 
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C. Leaking sources and I. Outline the procedures for disposing 
contamination of leaking sources and explain that 
a leaking source should be reported 
immediately by wire or telephone. 
2. State the requirements for reporting 
a leaking source to the regulatory 
agencies. 
a. Place source and container in 
plastic bag to prevent spread of 
contamination. 
b. Place bag in locked permanent 
storage room. 
c. Notify AEC or State authorities. 
d. Monitor area for possible 
contamination. 
e. Check self with monitoring 
device and remove contamination 
as quickly as possible by using 
shower. 
NOTE: PLUG SHOWER DRAIN AND 
HAVE WATER CHECKED FOR 
CONTAMINATION. 
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Il, APPLICATION (drill, illustrations, analogies, oral questions or 

Tr assignments) 

[i A. Ask students to explain the purpose of the wipe test and the procedure 
for obtaining the sample. 


B. Have the students calculate the leakage in curies of material from 
a given number of counts on a counting instrument. 


C. Ask students to define the legal requirements for testing and 
handling of sources which show leakage. 


D. Show the students samples of capsules used in industrial 
radiography and ask for discussion on how leakage occurs. 


IV. TEST {final check on students! comprehension of material presented) 
NOTE: Written Test 
A. What is the maximum limit of contamination allowed on a wipe test 
of a radiographic source? 


B. How often are wipe tests required by regulations ? 
C. What is the procedure when a source is found to be leaking ? 


D. How many microcuries of leakage has been detected by a wipe test 
if the counter indicates 50 disintegrations/sec ? 


E. Where is the wipe made on the testing of remote controlled 
equipment? On festing hand cameras? On testing loose capsules? 


V. SUMMARY 
A. Inadequate methods of encapsulation led to wipe testing regulations. 


B. Improved techniques still inadequate in the event of an accident 
while transporting radioactive materials. 


C. A.E.C. or State regulatory body arranges for disposal of 
contaminated materials. 
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The Next Lesson is: Make a Wipe Test 


| 
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3. 


3. Swab the port with a circular 
motion in order to cover the 
inside surface for a distance of 
about one-half inch. 

4. Return the swab to the vial and 
replace the lid tightly. 

5. Return the plug to the extension 
tube port and lock the source in 
place. 

6. Tape the lid on the vial to prevent 
accidental opening. Vial made of 
plastic. 

7. Check the vial with a survey meter 
to detect possible gross leakage. 

8. Caution: Use a separate wipe test 
kit for each source or surface to be 


tested. 
Preparation of tag for 1. Write the date, source number, 
mailing, or shipping source type and capsule mode] 


number on the tag. 

2. Tape the tag or label to the vial. 

3. Package the vial for shipment using 
sufficient insulation to prevent 
breakage. 


Tl. APPLICATION (practice by learner under close supervision) 


A. 


Divide the students into pairs and have each pair perform the 

entire wipe test, using all precautionary measures and plan 
demonstration so that it can be carried out according to regulations. 
Give close supervision. 


After each individual team completes wipe test have other students 
offer constructive criticism. 


if a Geiger counter is available have students test vial containing 
swab with this instrument after first having checked the backg’ sund 
count in the room. 


Arrange to hide a beta calibrating source under a paper towel 

near the vial containing the wipe test swab. Have student check the 
swab with Geiger counter and observe his reactions when counter 
picks up a reading from the hidden beta button. Be sure tube window 
is open to allow beta radiation to be detected. 
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If an Ion chamber is the only type of detection instrument available 
have one member of @ team change the zero setting on instrument 
with the rheostat adjusting knob. This will give a false indication 
on the rate meter. Ask the other member of the team what he 
proposes to do s’nce there is an apparent indication of contamination 
above the a?}owab.: level. 


If training-type gamma scu.ces are available (such as the cobalt 
60, five millicurie sources used in Civil Defense classes) the 
instructor can bring one source into the work area, unobserved by 
the team performing the wipe test. This will give a high back- 
ground count and will simulate a contamination problem. 


Note: Usv all available precautiona~y measures and plan student 
demonstration so that it can be carried out according to regulations. 
Give close supervision. 


IV. 7#£ST (performance of skill to acceptable st;..sards) 


A. 


D. 


Have each individual student perform a wipe test using the Gamma 
exposure device and wipe test kits. 


Have each individual student fill out labels as required. 


Give students simulated test results and have them record on 
proper report form. 


Discuss results. 


Vv. SUMMARY 


A, 


AEC regulations require that wipe tests be performed every six 
months, or whenever contamination problem is suspected. 


Contamination cannot be detected without the use of detection 
instruments. 


Survey meters cannot be used to determine if contamination is 
being held at a permissable level. Low level counting instruments 
must be used. 


AEC regulations outline reporting and emergency procedures in 
event contamination is found. 


The Next Lesson is: Factors Governing Exposure 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


nit 12 
Lesson 1 
Time 1.5 hours 


SUBJECT: Factors Governing Exposure 


AIM (or purpose): To teach the essential.factors which govern the time 


calculation 


TEACHING AIDS: Equivalence Factors P. 18 Eastman Kodak Tes*tbook 


(tabie) 


REFERENCES: Radiography in Modern Industry, 1958, Eastman Kodak Co., 


Rochester, N.Y. 


I. PREPARATION (of the learner) 


Explain the importance of this lesscn by discussing and emphasizing 
the following points: 


A. 


B. 


The calculation of exposure is the task in which the radiographer 
has the most difficulty. Explain why. 


A basic understanding of the methods of exposure calculation is 
necessary for the student to become a successful radiographer. 
Give reasons why this is true. 


Note to Instructor: This lesson is an overview of all the factors 


governing exposure. Individual factors will be covered by 
other lesson plans. The student should not be expected to 
retain all the information presented at this time. 


Il, PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. Factors governing 1, Explain the effect of each factor 
exposure which alters the expt sure setup: 
l. Radiation source and a. Source penetrating ability 
strength determines its density and 
2. Film type thickness applications. 
3. Source to film 
distance 
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4. Type of material being 


inspected 


nw 


Desired film density 
7. Darkroom processing 


Bb. The exposure factor, 


a proportionality constant 


C. Exposure charts 


Intensification screens 


pout 
es 


. Explain why an exposure factor 
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Source strength is an exposure 


time factor. _ 

b. Film type is an exposure tirne e 
factor. 

c. Source to film distance affects =a 


image sharpness and is an 
exposure time factor. 

d. Type of material being inspected ne 
governs type of source used for 
exposure or KV setting on x-ray 
exposure. re 

e. Lead intensification screens 
affect exposure time. 

f. Radiographic quality. : 
g. Desired film density is gover.ied | 
by adjusting 2xposnre time. 

h, Darkroom processing time can 7; 
adjust for improper exposure if 


time. 
Express the relationship between the hi 


exposure factor and other parameters 

of the gamma exposure; i.e. T=EFxD2 
S 

EF represents film speed, 

specimen density and thickness and 

wave length of radiation source being 

used. D represents source to film 

distance squared. S represents source 

strength in millicuries. T .wepresents 

exposure time in minutes. 

Explain how the equation can be 

used to determine the time of an 

exposure. 


=xplam the origin of exposure 
factor charts. 

Outline the metnods used for 
preparation of exposure charts for 
x-ray generators, 


is not a constant for x-ray exposure 
because KV can be adjusted. 


). Exposure factor corrections 1. Explain the radicgraphic 
equivalence factor. Refer to 
P. 18 Bastman Textbook. 
Specimen relative densities must 
be considered when using exposure 
factor charts. Equivalence factor 
tables uses aluminum as reference 
up to 100 KV and steel from 150 
KV up. 

2. Explain the film factors. 


o aa E, Conversion factors for l. State the relationship -tween time 
' 2. exposure. and distance; i.e., T, Dé 
a. Time-distance ne Soe 
corrections T, D2 
| b. Time-density 2. Show sample calculations of the 
; corrections above formula. 
2 c. MaS-distance 3. Display the characteristic curve 
{ corrections and explain what is shown by the | 
aa curve. : 
—- J 4. State the relationship between | 
| ; MaS and pietences i.e., 
MaS, D, 
| a. ae 
a aSo D5 


5. Show sample calculations of the 
above formula. 


6 commen § 


Ill. APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 
Use the following for discussion: 
A. As the students name them list on the chalkboard the factors which 
govern the radiographic exposure. 


Braman» 


B. Have students define the gamma ray exposure factor. 


- § 7 C. Ask students to explain the exposure chart for gamma ray exposure 
2 factors and x-ray exposure. 


: 4 D. Review with the class participating in the discussion the use of 
p correction factors of radiographic equivalence and film factors. 


E. Ask students to state the »urpose of a characteristic curve. 
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F. Using a gamma exposure factor chart, have students caiculate 
the time for a typical radiographic exposure. ee 

IV. TEST (final check on students! cor.:prehension of material presented) 
A. Suggested questions for a short written test. , 


1. Last five factors which will alter the radiographic exposure. i;4¥ 
2. Whatis a gamma exposure factor? 
: 3. What is meant by radiographic equivalence ? re 
. 4. What is the purpose of the characteristic curve? ci 
5. What is meant by film factors? 
: re 
ae B. With the class assisting check the answers to the test making ; 


sure that all answers are corrected. 


V. SUMMARY 
A. Many factors govern the selection of proper exposure time. 
(Check off list in A of Step II) | 


B. Exposure factor 1s a proportionality constant and differs with 
each type film and gamma seurce. 


a 


C. Exposure charts simplify exposure computations. 


} 
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t 


D. Exposure factors are a combination of film speed, KV or 
MEV rating of radioactive source, and specimen density and 
thickness. 


eee 
: 


f E. Conversion factors are for tume-distance, time-density, and 
eS MaS -distance adjustments. 


o 
hee. 


The Next Lessonis: Calculation of a Gamma Exposure tl 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 12 
Lesson 2 
Time __2 hours 


SUBJECT: Calculations of a Gamma Exposure 


AIM (or purpose): To adequately outline the use of mathematical 
expressions used for exposure calculations 


MATERIALS: Film suppliers exposure factor charts for each 
student, Ansco C70d-31 Table of material or radiographic 
equivalence factors 


REFERENCES: Radiography in Modern Industry, 1958, Eastman Kodak Co., 
Rochester, N.Y. 
Information Sheets #28, #29, and #30 


I, PREPARATION (of the learner) 

A. It should be pointed out to the student body that radiography is not an 
exact science, therefore, it will always be important to make use 
of all information that will help to improve the final product, the 
radiographer, and hold the element of variability to a minimum. 
This lesson is calculated to assist the radiographer in correctly 
calculating the time it will take to make a radiographic exposure 
of the desired relative density. Inability to calculate exposure 
time correctly may require that the specimen be re-radiographed 
one or more times. 


B. An explanation should also be given regarding the methods of 
determining the exposure necessary to produce an acceptable 
radiograph and how these methods can be applied to varicus 
situations. 


Il, PRESENTATION (of the information) — 


Instructional Topics Things to Remember to Do or Say 
A. The exposure factor i. Define on the chalkboard the 


exposure factor as a preportionality 
factor between thickness and time 
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for a set of standard expoours 
conditions. 


EF = TS 
De 
where: T=time 
S= ource strength 
‘*) D= ource to film 
istance 
: 2. Distribute copies of suppliers 
exposure charts to the students, 
information sheets #28 and 29. 
3. Explain the methods used for 
constructing an exposure factor 
chart. 
4, Outline the restrictions on an 
exposure factor chart. 
a. For a single type of film 
b. For definite source type and 
size 
c. For one type of material 
d. For one set of darkroom 


a conditions 
ae B. Catculation of exposure i. Establish a set of conditions for 
cg from exposure factor an exposure. List these conditions 
charts on the chaikboard: 


1/2" steel plate, 12" focal distance 
1.5 relative film density, Ansco 
"NA" film, 5 curies Iridium 192. 

2. Show the students how to read the 
chart to obtain the value of the 
exposure factor. 

3. Show typical calculations to 
obtain the time of exposure using 
the exposure factor from the 
chart. 

4. Show how to figure the exposure 
time. The unit cancellation 
method should be used to avoid 
the use of the wrong units of 


p measure. 
C. Radiographic equivaience i. Issue information sheet #30 
F factors and define the radiographic 


equivalence factor. 
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2. Show the procedure for obtaining 
the equivalent thickness of steel 
from the thickness of another 
material. 

3. Explain and illustrate by working 
problem on chalkboard using 
information listed on exposure 
chart. 


D. Problems 


Example problems 

Work problems 

. Ask questions 

Determine that there is full 
understanding. 


Pwr = 


— 


E. Exposure factor tables Tables for frequently used pipe 


and plate sizes are time savers. 

2, A separate exposure factor column 
is necessary for each type film. 

3. Outside pipe diameters do not 
vary with pipe wall thickness. 

4, Use of tables cut down figuring 
time. 

5. Work sample problems on chalk- 
board using information sheet. 

6. Ask questions, 


iii APPLICATION (drill, illustrations, analogies, oral questions or 


assignments) 
A. Request students to illustrate to the class on the chalkbrard, the 
calculation of exposure time using a different set of conditions 
for each student. 


B. Have various individuals determine the time for an exposure using 
a set of conditions listed on the chalkboard. Student should 
restate these conditions on their individual papers. 


C. Suggest that students calculate exposure times for the following 
problems using an exposure table: 
a. 1" steel plate 12"' in diameter. Use 5 curies, Iridium 192 
b. 8" pipe, 3/8" wall thickness. Use 5c. IR. 192 


D. Have group calculate exposure time for the following problems 
using an Ansco exposure chart: 
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IV. TEST (final check on students' comprehension of material presented) 


a. 1'' steel, focal distance 10", relative density 2.0, using 
Ansco "A" film and a1 curie source of Iridium 192. 

b. 2" steel, focal distance 14" relative density 1. 5 using Ansco 
"C! film and 10 curies of Iridium 192. 


NOTE: Written Test 


A. 


What is the time for exposure of a 1" thick steel plate at a film- 
focal distance of 24'' for a density of 2.0 using Ansco A film and a 
20 curie source of Iridium 192? 


What is the time for exposure of a 4'' thick aluminum plate at a 
film-focal distance of 36" for a density of 2.0 using Ansco B film 
and a 15 curie sceurce of Iridium 192? 


If a piece of Ansco A film was exposed through 1" of steel for 

2 minutes from a distance of 24" to produce a density of 2.0, what 
is the strength of the Iridium 192 source needed to make the 
exposure? 


Check and discuss. 


V. SUMMARY 


Bk bai PTT as 


A. 


B. 


C. 


Exposure factor represents the kind of gamma material and 
type of film being used. 


Charts and tables enable you to figure exposure times quickly 
and accurately. 


Exposure time considerations include: 
Specimen material 

Film-focal distance 

Relative density of film 

Film type 

Type of gamma source 

Source strength 


Om hwnd 


The Next Lesson is: Conversion Formulas and Graphs used in X-ray 


Exposure Calculations 
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INSTRUCTOR'S LESSON PLAN 
Related Technica! Information 


Unit 12 
Lesson__3 


Time 2 hours 


SUBJECT: Conversion Formulas and Graphs used in X-ray Exposure 
Calculations 


AIM (or purpose): To clarify and provide practice in the use of the 
mathematical expressions employed in exposure 
calculations 


REFERENCES: Radiography in Modern Industry, 1958, Eastman Kodak 
Co., Rochester, N. Y., Pages 42 and 43. 


I. PREPARATION (of the learner) 
A. Outline the topic and explain the purpose of this lesson. Pointing 


out that although it is possible to make radiographs without making 
use of the characteristic curves for each type film, an understanding 


of the curves will eliminate a lot of guesswork in selecting the 
most appropriate film for a given assignment. These curves are 
especially helpful in selecting the right film when radiographing 


castings having a wide latitude of thickness. Operators who guess 


at the proper type of film to use are sometimes referred to as 
"picture takers" implying that their capabilities are limited to 


opening and closing a shutter. Therefore, take advantage of these 


characteristic curves and eliminate the possibility of being so 
cate gorized. 


B. Stress the fact that a student must know the correct method of 
determining the x-ray exposure times necessary to produce 


satisfactory or acceptable results if he is to succeed as @ radiographer. 


If. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. Conversion formulas 1. Explain that a conversion formula 


is used to adjust exposure time for 


focal-iilm distance, film speed, and 


Ma settings. 
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B. Time=djs tance relation 


C. The Ma- time relation 


D. The density- time relation 
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. Stress the need for conversion 


formulas when using X-ray exposure 
charts. 


- Outline the necessity for having an 


accurate exposure chart before 
application of the formulas pointing 
out that if the exposure chart is 
inaccurate, results after applying 
conversion formulas will aiso be 
inaccurate. 


Show the relationship between the 
inverse square law and this relation- 


ship. The exposure time (T) required 


for a given exposure is directly 
proportional to the square of 
the focal-film distance (D). 


2 
_ Dp 
i De 


5» 


. Demonstrate on the chalkboard by 


showing a sample calculation for a 
change in the focal distance. 


Define the reciprocity law 

MT=C (Constant) showing that an 
increase in ma results in a 
proportinate decrease in exposure 
time. 


. Outline the limitations of the law. 


Refer to Table V page 38 of the 
Eastman Textbook. 


. Show sample chalkboard calculation 


for a change in the time of exposure 
and the change in milliamperage 
required. 


Have students turn to page 43 of the 
Eastman Textbook. 


. Review the information presented by 


the curves. 


. Review the definition of logarithms 


and antilogarithms. 
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4, Explain the determination of exposure 
increase required to double the 
density of Type AA film if the original 
density is 1.5. 

5. Show sample calculations to alter the 
density from any value to another. 


E. Problems 1. If a satisfactory radiographic 
exposure was made in 4 minutes at 
1 foot what would be the exposure time 
at 9 inches (.75). 

2. An exposure made in 5 minutes at 
4 ma would take how long to make 
at 6 ma? 

3. A1.5 Density was obtained in 2 
minutes with Kodak AA Film. What 
would be the time for a 2.0 density. 

4. Solve problems with students 
participating. 


Ti. APPLICATION (drill, illustrations, analogies, oral questtons or 
assignments) 
A. Ask for an explanation of the: urpose of the ime~ istance relation- 
ship, and solve a sample pre e?¢m on the chalkboard. 


B. Request that someone define the reciprocity law, explain the limits 
of accuracy, and solve a sample problem on the chalkboard. 


CG. Have another member of the group explain to the class the method 
of determining the exposure change from one density value to 
another using the same exposure working the problem on the 
chalkboard as it develops. 


D. Suggest that all participants work a sample problem using: 
1. The time-distance relationship 
2. The reciprocity law 
3. A characteristic curve to calculate a change in exposure time. 


E. Additional problems to be used for drill. 


1. If a radiograph was made in 4 minutes @ a 3 foot focal distance, 
how long would it take to make the same radiograph @ 2 feet? 


2. If an X-ray picture was made in 2 minutes with 150 kv and 4 ma 
how long would it take to make same exposure @1.5 ma? 
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3. 


IV. 


A radiograph was made with AA film, 1.5 density, in 2 minutes, 
how long would it take to make same radiograph if 2.5 density 
was required ? 


TEST (final check on students' comprehension of material pr«:sented) 


NOTE: Written Test 


A. 


5, 


If satisfactory exposure is obtained in 2 riinutes at a distance of 
24", what is the time required at 36''? 


If an acceptable exposure is obtained in 3 minutes at 5 ma, how long 
will the exposure be if the current is raised to 15 ma? 


If a radiograph w’. made from an exposure chart to obtain a density 
of 1.0 using Kodak AA film, how much should the exposure time be 


increased to obtain a density of 2.5? 


Check and discuss 


V. SUMMARY 


A. 


7) 


BO 


Conversion formulas and graphs help to make calculations of 
variations in film-focal distance, film density, ma settings and 
film speed. 

Time and distance variations require use of the inverse square law. 
Law of reciprocity is used in adjusting for ma settings. 


Film density changes are calculated by i logarithmic method. 


Practice probl~. are considered helpful in reviewing these 
calculations. 


The Next Lesson is: How to Use X-ray Exposure Charts 
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INSTkU ~“TOR'S LESSON PLAN 
Related fechnical Information 


Unit 12 
Lesson 4 
Time 2 hours _ 


SUBJECT: Z.ow to Use X-ray Exposure Charts 


7 AIM (or purpose): To promote the use of x-ray exposure charts 


» 3 KEFERZNCES: Radiography in Modern Industry, 1958, Eastman Kodak Co., 
I 3 Rochester, N.Y. (Charts on pgs. 40 through 46) 


. M I. PREPARATION (of the learner) 

it A. Develop interest by pointing out that x-rays and gamma rays are 
sometimes considered alike in every aspect except that their 

a origins differ. Discuss the possibility that exposure tirne can 

l ONS be figured by one common method for x-rays and gamma rays 
a explaining to the class what the basic differerce is, and its effect 
on time caiculations. 


B. Point out that this lesson will explain the various methods that 
can be used to figure x-ray exposure times. X-ray quality can 
be altered by adjusting a knob on the x-ray console controlling the 
kv (kilovoltage). This means that with the x-rays you can Select 
the radiation quality ‘hat should give the best results foi a 
particular application. This also means that exposure time will 
differ with each setting. An x-ray exposure chart is a graph 
showing the relation between material thickness, kilovoltage, and 
exposure. Although exposure charts are availabie from manufacturers 
of x-ray equipment, corrections must be made for different 
brand gene.acors. Itis, therefore, considered desirable to prepare 
an exposure chart for ones own x-ray generator. 


Tl. PRESENTA TION (of the information) 


Instructional Topics Things to Remember to Do or Say ” 
A. The x-ray exposure 1. Refer students to pages 40 to 46 : 
chart in the reference textbook explaining 


the purpose of the exposure chart. 
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a. Exposure chart usually wufiers 
a choice of about four KV 
selections. 

b. Exposure time is usually snown 
in milliampere seconds. ce 

c. One cr two filrn-foca? distances 
are usually listed. 


4 


yo d. One velative film density is ce 
coe used. i 
e. Conversion factors are available 

7 for changes in speed and film 2 
; density. iy 
d B. Figuring exposure from i. Establish a set of conditions for C; 
a7 the x-ray exposure au exposure listing these conditions i | 
4 chart on the chalkboard. 

¥ 2. Determine the kilovoltage for the i; 
t | exposure from the graphs of | 
a recommended voliage. 


3. Tilustrate the selection of the correct 
exposure from the chart. 

if the exposure is given in milli- 
ampminutes, show hov. to obtain the 
time in minutes. If one ma is being 
used, read time directly; if two ma 
are used divide by 2, etc. 
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C. Film factors for change of 1. Define film speed and film factor. 
film types Film speed is relative; coarse grain 
film is faster than fine grain film. 
If one film has a relative speed of i 
and another film has a relative speed 
of 2, then the exposu‘e factor for 
film with relative seed of 2 18 twice 
as long as that for ‘ilm witha 
relatives speed of i. NOTE: An 
industrial x-ray film is seldom described_ 
as being coarse grained, it is usually [| 
described “less fine", "very fast". . 
2. Explain how this iactor can be used 
to obt ain an equivalent exposure with | 
a different type of film. Use film 
speed comparison hetween the two 
type films and increase or decrease a 
time accordingly. ; 


4. 
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DO. Film speed tables 1. Turn to page 55 of Eastman Textbook. 
3 Refer to the column on relative speed. 
ane Discuss differencies in film speed 

wid between Kodak AA and Kodak M film. 
{Ratio is 30:200 at 200 KV), Discuss 
how ratio changes with KV change. 


FEY, APPLICATION (drill, illustrations, analogies, oral questions or 


we assignments} 

; ae A. Suggest that students calculate the exposure for several sets of 

0 8 conditions. Ask the students to explain their method of figuring to 
Bes the other students. 


a B. Have others in the group establish the time for exposure using a 
a set of conditions listed ou the chalkboard. Students should also 
list these conditions as a part of the solution to the problem. 


i C. Invite participating members to determine the new exposure time 
a 4 caused by changing .he film from that specified on the exposure 
a chart to another type. 


IV. TEST (final check on students’ comprehension of material presented) 
NOTE: Written Test 
A. In radiographing a part made of 3/4" thick steel, what is the 
exposure time to obtain a radiograph of 1.5 density on Koda AA 
film using a fiim-focai distance of 40'' using 200 kv and 2 ma? 


BO B. What is the exposure time of the same set up if the film is Kodak M? 
C. If the part is steel l 1/4" thick, what is the exposure time to 


obtain a radiograph of 1.5 density on Kodak M film using a film- 
focal distance of 40"' and 3 ma? 


a V. SUMMARY 
a3 s. X-ray exposure charts are used to figur¢c x-ray exposure times. 


2 3 B. Resultant time can be given in milliampere minvtes, or milli- 
ampere seconds. 


C. Each line on the chart represents a different kilovoltage setting. 


D. Times are shown for al milliamperage setting. Settings higher 
than 1 will reduce exposure time proportionally. 


The Next L-sson is: X-ray Exposure Charts 
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EXPERIMENT SHEET 
X-ray xposure Charts 


Unit 12 
Lesson 5 
Time 4 hours 


SUBIECT: 
Construction of arn exposure chart for an industrial x-ray generator 


NOTE: 
Instructor performs all operations 


INTRODUCTORY INFORMATION: 
Problems of exposure calculation have been presented in the class 
room using an x-ray exposure chart. These charts are published 
and are generally furnished by the manufacturer; however, it is 
generally considered good practice to prepare a chart on each 
generatcr because of their variations in output. It is the purpose of 
this experiment to develop an x-ray exposure chart for a particular 
gencraior. 


MATERIALS AND EQUIPMENT: 
X-ray generator and exposure facilities 
Film cassettes loaded with Kodak AA film and .005" lead screens 
front and back 
Steel step wedges. 1/4" toi 1/2" in 1/4" steps 
Densitometer 
Lead sheet for masking wedges 
Darkroom facilities 
Semi-log graph paper, two cycle, 70 divisions 
Clean rags 


REFERENCES: 
Radiography in Modern Industry, 1958, Eastman Kodak Co., Rochester, 
N. Y., page 40 


PROCEDURES: 
A. Clean and examine cassettes before loading film. Use lead screers 
which have no visible defects. 


B. Single load eight casseties with Kodak AA film. 
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Cc. Set up x-ray machine for a exposure using a 36" film-focal distance 
and maximum milliamperage. 


D. Place a film directly under the focal spot of the machine at 36" distance. 
Center the step wedge directly under the focal spot and mask all sides 
with lead sheeting. Mark the film for identification. 

BE. Make an exposure at 140 KV fer i minute. 

F. Repeat steps D and E using 160, 180 and 200 KV. 


G. Repeat the procedure of D, E, and F using KV settings of 140, 160, 
180, and 200 and a six minute exposure time. 


H. Develop all eight film simultaneou#ly at 68°F. for 5 minutes. Fix and 
dry. 


1. Prepare a chart of KV settings versus thickness for a density of 1. 5. 


J. Using a transmission densitometer, determine the thickness waich 
produces a density of 1.5 for the film 1 through 4. 


K. The exact thickness will have to be determined by interpolation 
between the two steps where the density is 1.5. 


L. Record the thickness opposite the KV on the prepared chart. 


M. Note the ma-min for this set of vaiues; for example, 5 ma for i 
minute equals 5 ma-min. 


oe j N. Repeat the procedure for the film set 5 through 8. 
O. Record the thickness versus the KV which produced a density of 1.5. 


P, Note the ma-time for this set of values; i.e., 5 ma for 6 minutes = 
30 ma-min. 


Q. Prepare a sheet of log paper by marking the thickness across the 
bottom and the ma-min aiong the side. The first cycle of the log 


paper will cover ] ma-min to 10 ma-muin. 


R. Plot the points for taickness at a line representing the lower ma-min 
setting of exposu’es 1 through 4. 


S. Plot the points for the ma-min settin, for exposures 5 through ®. 
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T. Connect the point for each KV setting by straight lines. Extend 
these lines to the edge of the graph. 


U. Label each KV line with the appropriate value. 


CAUTION: Make sure only one thickness lead screens are used 
for this experiment. 


CONCLUSIONS: 
A. The prepared chart is valid for a density of 


B. Type must be used when using this chart. 


C. If an exposure was made of a 3/4" thick piece of steel using a 36" 


E if film-focal distance, 5 ma, and 160 KV, the time of exposure would 
or be . 
Og ——<—<—<$<$<<$ 


D. The purpose of the lead sheet masks is 


—_— 

2 { J 

A The Next Lesson is: Scattered Radiation 
a 12-5-3 


INSTRUCTGR'S LESSON PLAN 
Related Technical Information 


Unit 12 
Lesson 6 
Time 2 hours 


SUBJECT: Scattered Radiation 


AIM (or purpose): To describe and develop proven methods and techniques 
of reducing scattered radiation thereby improving 
radiographic quality 


TEACHING AIDS: Film samples, sample masks, film 
cassettes, screens and gamma ray collimators 


REFERENCES: Nondestructive Testing Handbook, Volume I, 1963, 
Society for Nondestructive Testing, Evanston, Illinois 
Information Sheet #31 


I, PREPARATION (of the learner) 
A. Introduce the subject explaining that this lesson will deal with 
minimizing the adverse effects of scattered radiation through 

the use of scatter controls. 


i "3 B. Explain that when performing gamma radiography of welds, castings, 
at and parts, the irradiated area and the hazard to personnel in 

the area can be materially reduced by using simple scatter control 
devices. 


: C. Stress the need for acquiring this knowledge and how important 
3 it ig in protecting the life of the radiographer. 


II, PRESENTATION (of the information) 


» } Instructional Topics Things to Remember to Do or Say 
4 A. The effects of scattered 1. Explain the role of scattered 
3 radiation on radiographic radiation in: 
og quality a. Reducing contrast 
94 b. Increasing film fog 


c. Reducing sensitivity 
, d. Producing undercut 
wi 2. Show film samples 


{ (2641 
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Il, PRESENTATION (of the information -- continued) 
Instructional Topics Things to Remember to Do or Say 
B. Sources of scattered radiation Milustrate by chalkboard sketches 
1. The specimen the creation of scattered radiation 
2. Cassettes from each of the sources listed. 
3. The floor or exposure 
surface 
4. Filters 
C. Methods of scatter control 1. Describe the function of the mask 
1. Masks and display several examples: 
2. Filters Masks are usually thin lead sheets 
3. Diaphragms placed around the outside edges 
4. Colliimators of a specimen to absorb scatter, 
5. Intensification screens 2. Define masking methods using clays, 
shot, and liquid lead solutions, 

3. Explain the functions of the filter 
in radiography and how it reduces 

. scatter filtering out soft, scatter 
producing rays before they reach 
the specimen and film. 

4. Display typical diaphragms and 
collimators used to contain beam 
spread. 

5. lilustrate by chalkboard sketches 
the function of each of these scatter 
control devices. 

D. Exposure variations from the i, Explain why the use of masks, 
use of scatter controi devices filters, and collimators can result 
in increased exposure time. Show 
how the total relative film density 
is the product of primary radiation 
and scatter, 

2, Emphasize the reduction in personnel 
hazard gained from the use of these 
devices, and how s. atter control 
devices reduce these: hazards by 
reducing environmental scatter. 

3. Pass out information sheet #31 
showing examples of exposure time 
with collimation variations. 
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D. 


lil, APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 
A, 


Invite students to describe to the class the origin of scattered 
radiation and its effect on the quality of the radiograph. 


Ask mernbers of the group to outline several sources of scattered 
radiation and the methods of controlling the scatter. 


Suggest that students draw a chalkboard sketch of a radiographic 
setup using good scatter control techniques on a part of complicated 
shape. 


Have the group define the increased safety derived from the use 
of scatter control devices, 


IV. TEST (final check on studexts! comprehension of material presented) 


NOTE: Written Test 


A, 


What are the advantages that ensue from tlie reduction of scattered 
radiation ? 


Why does the reduction in scatter generally result in increased exposure 
time ? 


List three scatter control devices and teli how they reduce scatter, 
Describe at least three methods of masking to reduce scatter. 


What function does the collimator serve besides the reduction of 
scatter ? ie ~ 


Check and discuss, 


V. SUMMARY 


A. 


B. 


a. 


Radiation scatter has a very detrimental effect on image quality. 
Many factors contribute to creation of this adverse effect. 
Several methods are used to minimize this adverse effect. 


Elimination of scatter effect increases exposure time but also 
increases image quality. 


Personnel safety is ‘creased by controlling enviranmental 
scatter. 


The Next Lesson is: The Control of Scattered Radiation 
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EXPERIMENT SHEET 
The Control of Scattered Radiation 


Unit 12 
Lessen 7 
Time - 3 hours 


SUBJECT: 


Methods of reducing scattered radiation and improving radiographic 
quality 


NOTE: 


Instructor performs ali operations 


INTRODUCTORY INFORMATION: 


Production of high quality radiographs requires the use of many 
techniques. The use of good exposure techniques, proper selection of 
film, and good dark room procedures will not always guarantee a 
satisfactory radiograph. Reduction of scattered radiation is also an 
essential necessity for the detection of very fine defects. This 
experiment will show the difference in quality obtained from good 
scatter control techniques. 


MATERIALS AND EQUIPMENT: 


X-ray generator and exposure facilities 

Film cassettes, 0.005 and 0.010 lead screens, and film 

2" thick aluminum casting 

Lead sheet, bariurn clay, and lead acetate solutions 
Penetrameters 

Film viewer 

Lead numbers 

Dark room facilities with equipment, timer, materials, etc. 


PROCEDURE: 


A. Single load a film cassette with film and remove the intensifying 
screens. 


B. Set up the x-ray generator ior an exposure of the aluminum casting 
using 160 KV and the exposure chart constructed in a previous 


experiment. Use radiographic equivalence factors to determine the 


thickness of steel to be used in the exposure determination. 
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C. Place a i" thick piece of wood on a steel plate and position the film 
on the wood block directly under the focal spot of the x-ray generator. 
Center the casting on the film. Mark the film for identification. 
Place a 2-2T penetrameter on the casting in the area of interest. 

D. Expose the film to obtain a density of 2.0 in the area of interest. 

E. Single load another cassette with the same film using a . (05 front and 
a 0.010 back screen. 

F. Place the film on a thick sheet of lead under the focal spot of the 
generator, 

G. Position the part on the film using a good masking technique. A 
water tight aluminum pan is required if liquid masking is used. 
CAUTION: Liquid lead solutions are poisonous and must be handled 
with care. 

H. Mark the film for identification and place a 2-2T penetrameter on 
the casting. 

{. Place a diaphragm on the tube port of the x-ray generator. 

J. Expose the film using the same exposure as in the first film. 

K. Develop both films simultareously at 68°F. for 5 minutes. Fix and 
dry. 

L. Place film on a viewer and compare the results. 

CONCLUSIONS: 

A. The increased sensitivity of film number two is due to 

B. The effect of the screens in the cassettes is to 

Cc. The two film or of the same density in the 
area of interest. 

D. The purpose of the lead back up sheet in exposure number two was 


at 


to 


The Next Lesson is: Exposure Changes for Changing Densities 
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EXPERIMENT SHEET 
Exposure Changes for Changing Density 


Unit 1Z = 
Lesson 8 
Time 3 hours 


SUBJECT: 
Changing the density of radiographs from one value to a second 
desired value 


NOTE: 
Instructor performs all operations 


INTRODUCTORY INFORMATION: 
The exposure charts for x-ray radiography are constructed for a fixed 
density. It is often necessary to change the density of a radiograph 
to comply with specifications, increase contrast, or to improve the 
readability of the film. The radiographer should be able to adjust the 
density of the film by adjustment of the exposure time given by the 
exposure chart. 


rr 
I! 


MATERIALS AND EQUIPMENT: 
, X-ray generator and exposure facilities 
Film cassettes and Kodak AA film 
Sample part for inspection 


: Densitometer 
E Characteristic curves for type AA film 
| Darkroom facilities including equipment, materials, lead numbers, etc. 


Logarithm tables 
PROCEDURE: 
A. Single lead film cassettes with type AA film. 


B. Set up the x-ray generacor for an exposure of the sample part using 
the exposure chart constructed in a previous experiment. 


C. Place a film directly under the focal spot of the machine and 
center the sample part on the film. Mark the film fior identification. 


D Make an exposure in accordance with the exposure chart. 
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E. Using the characteristic curve calculate the increase in exposure 
time necessary to increase the density of the film to 2.5 in the 
area of interest. 

F, Change the time setting on the x-ray machine. 

G. Place a second film under the machine and center the part on 
the film exactly as in the first exposure. Mark the film for 
identification. 

H. Expose the second film in accordance with the new time settirg. 

I. Develop both films simultaneously at 68°F. for five minutes. 
Fix and dry. 

J. Using the densitometer determine the density of each film at the 
point of interest on the image. 

K. Measure the deasity at the lowest and highest densities on each 
film . 

L. Record the values on the lab work sheet. 

CONCLUSIONS: 

A. The effect on contrast from the increase in density is 

B. The density _ _.. increase the same for all thicknesses 
of the part. 

©. The increase in time necessary to achieve a density of 3,5 in the 
area of interest is 

D. The same amornnt of time or 


be required to raise the density at the lowest density spot to 3.5 
as was required for the original area of interest because 


The Next Lesson is: Changing Focal Distance 
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EXPERIMENT SHEET 
Changing Focal Distance 


Unee a2 
Lesson ¢ 
Time 3 
SUBJECT: 

Oot aining equivalent exposures when ch=moime the focal distance 


NOTE: Instructor periozmms <li operations 


INTRODUCTORY INFORMATION. 
The exposure charis jor x-ray rachography are comstructed using 2 
fixed Him-ivcai distance. I is oiten mecessery to alter this distance 
because of the yveometry of the part. obsiructioms im the radiction 
beam pa‘t, or a desire itp increase temsitivity emd resolution. The 
Tadiopyapher should be able tm make the simple calculations required ta 
achieve an exposure equivelent to mat obtaimee at the stendard focal 
distance. 


MATERTALS AND FOUCIPMENT: 
4~-Tay generator and exposure sscaiities 
Film cassettes and Him 
Sampie part for inepection 
Densitometer 
Dark room facilities, supplies and materials 
Lead numbers 
Six foct tape 


PROCEDURE: 
A. Singie load Him cassette s with film selected for the experiment. 


B. Setup x-ray penerator ior an exposure of the part selected using the 
exposure chart consiricied im a previots experiment. 


C. Piace the fim directly ender the focal spot of the mzchine end 
center the sample part on the ihm. Mark the fim ior identiiicetion. 


D. Make the exposure im accordance with the exposure chert- 
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E. Move the tube head of the machine from 36" to 24" focal distance. 

EF. Place a second film under the machine and center the part on the 
film exactly as on the first exposure. Mark the film for identification. 

G. Calculate the change in time required by moving the tube head to 
the new position. 

Hl. Expose the new set up in accordance with the calculated time. 

I. Develop both film simultaneously at 68°F. for 5 minutes. Fix 
and dry. 

J. Using the densitometer, determine the density of each film at the 
same point on the image of the part. 

K. Record the values on the lab work sheet. 

CONCLUSIONS: 

A. Hf the procedures are correctly followed, the density of the film 
will be 

B. When the film-focal distance is shortened, the intensity of the 
radiation beam is 

C. When film-focal distance is shortened, the sharpness of the film 
is 

D. if the procedure did not produce the desired results, the u:fficulty 


could be caused by incorrectly the “.stance or an 
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the Next I-sson’7s: Standards for Protection Against Radiation 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 13 
Lesson_ 1 
Time 2 hours 
SUBJECT: Standards for Protection Against Radiation 
AIM (or purpose): To outline the regulations imposed by the eo + ling 


agencies who issue licenses for use anf .- session of 
radiation producing devices 


REFERENCES: Information Sheet 1s, #37 77 aud #34 


Copy of Title 2, Foescal “Register, Part 20, "Standards 
for Prot-.tion Acain-. Radiation" 


I. PREPARAT Us (oF ihe le ene t) 
A. Intr-suce the top* . az.d develop student interest by touching briefly 
ua the sadiat’ wn Lanking concept and the minimum age of a 
reuiogr? ex. Explain what the maximum accumulated dosage is that 


a pe’ .sOu may receive before he can no longer work as a radiographer, 


.ne now long a radiographer must be idie from work before he may 
return to his duties after receiving the maximum allowable dosage. 


B. Point out how this lesson will help the individual te better under ~ 
stand the safety rules and regulations that govern the hand.ng, usr, 
transfer, disposal, and possession of radioactive .. % scials. 


ve — 
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Il. PRESENTATION (of the information} 


Instructional Topics ee “Thine > to Remer iruer to Do or Say 
A. Definitions under Part 29 a teetey to } zzormation Sheet #3 
1. 20.3-Byproduct mate viai and z¢ad the pertinent part of 
Calendar quarte«. ez.ch definition to the class. 
Liceused «rate rial *. After reading each definition 
Occumasional dose translate the legal terminoiogy 
” udiation into terms readily understood by 
Radioactive the students. 


suaterial 
restricted area 
Unrestricted area 
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‘vaal Topics mes to Remer.... oa 
“30. 202 - Personmnei 


monitoring equipment 
Radiation area 
High radiation area 


B. Permissible dose and rediate 1. 
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V. SUMMARY 


A. 


A thorough understanding of the AEC standards for protection from 
radiation are necessary in order to qualify for an AEC Radiography 
License. 


Permissible dose and radiation levels must be observed and current 
records of dose levels must be maintained. 


All precautionary procedures must be enforced. 
Waste disposal procedures seldom apply to radiography licensees. 


Notification time limits and procedures mus’ be understood and 
Maintained. 


The Next Lesson is: Licensing of Byproduct Materials 
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INSTRUCTOR'S LESSON PLAN ee 
Related Technical Information 


Unit _ 13 
Lesson 2 
Time 1.5 hours 


SUBJECT: Licensing of Byproduct Materials 


AIM {or purpose}: To develop an appreciation and understanding of the 
requirements and provisions for obtaining a license 
to use byproduct materials 


REFERENCES: information Sheet #3 


I. PREPARATION (of the learner) 
A. Develop an interest in the subject by discussing the purpose of 
the license. 


B. Explain that federal laws control the possession, handling and use 
of synthetic radioactive materials and that the U. S. Atomic 
Energy Commission regulates the possession, use and handling of 
these materizis. So-cailed ''Agreement States" control these 
operations in their respective areas and some of these have 
reciprocal agreements among themselves. In the spring of 1966 
there were about twelve agreement states in the United States. 


C. Discuss the fact that while some radioactive materials can be obtained 
in very small amounts, usually ten microcuries or less, without a | 


license, this small amount would have little or no value in radiography. 


iI. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 

A. Definition in Part 30 1, Refer to Information Sheet #3 and 
1, Agreement states read the definition of each term from 
2. Byproduct materials the regulations. 
3. Radiographer 2. Define each term in language under- 
4 Radiographers assistant Standable to the student. 
5. Sealed sources 3. Ask for questions and discuss all 

aspects 


4. Give examples 
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B. Exemption? 1. Read the pertinent part of each 


1. AEC contracts applicable section and expla to 
2 Carriers the students. 
3. Weak concentrations 2. Ask for questions and discuss 
4. Luminous diais 3. Give examples 
C. Licenses 1. Read the applicable sectiovs on 
1. Types - Genera! and each 2f the listed topics. 
Specific 2. Explain the regulations to the students, 
2. Applications 3. Ask for questions 
3. Requirements for issuance 4. Give examples 


4. Terms: 
a, Transferral 
b. Limits of use 
c. Implied and written 
5. Expiration, termination and 
renewal 


Read the pertinent part of eacu 


je 
4 


D. Enforcement 


1. Modification and section and explain ail subject 
revocation matter to the student. 

2. Recall 2. Ask questions 

3. Violations 3, Cite practical examples 


Wf. APPLICATION (drill, zllustrations, analogies, oral questions or 
assignments) 
Have individual students explain to the class the regulations for: 
A. Persons who 2re exempt from iicensing for use and handling of 
r2dioactive materiais. 


B. The types of licenses availabie and to whom they apply. 
C,. The terms of issuance, usage, ard the transferral of licenses. 


D. The legai measures available to the government for enforcement 
of the provision of a license. 


Iv. TEST (final checi. on students’ comprehension of material presented) 
NOTE: Written Test 
A. What are the two types of licenses issued for use oi byproduct 
materisis? Whatis the difference? 


B. Who is exempt from license requirements ? 


C. What is the difference between 2 radiographer and a radiographers 
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V. SUMMARY 


A, 


assistant as defined by the regulations? 


What is an agreement state? What authority does an agreement state 
have over licensing ? 


What type of penalities can be 1mposed on persons who violate the 
terms of a license? 


Check results and discuss. 


a RS ER A YE aN OR Re 


The Atomic Energy Commission regulates the safe handling, use and 
possession of synthetic radioactive isotopes. 


The licensee must have a thorough understanding of these regulations. 


These regulations include use, handling and possession of gamma 
sources used in radiography. 


Regulations also cover: enforcement of rules, types of licenses, 
requirements for issuance of licenses, definitions, agreement 
states and exemptions. 


The Next Lessonis: Licenses for Radiography 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 13 
Lesson 3 
Time 2 hours 


NOTE TO INSTRUCTOR: Repetition or application or this lesson should 
be given as often as possible 


SUBJECT: Licenses for Radiography 


AIM (or purpose): To explain and clarify the governmental requirements 
for licensed radiographic operations 


REFERENCES: Information Sheet #3 


I, PREPARATION (of the learner) 

A. Point out that this lesson will help the individual to know the 
licensing requirements for possession, use, and the handling of 
radioactive materials. The AEC must control the use of this 
material in order to protect the operator and the public from the 
hazards of radiation. The lesson includes definitions, licensing 
requirements for radiographers, safety requirements and 
precautionary procedures, 


B. Stress the importance of acquiring the information contained in 
this lesson because: 
1. The regulations contain the minimum training requirements for 
an individual acting as a radiographer in a licensed operation. 
2. The regulations contain the minimum safety program required 
by a licensee for the protection of his employees. 


Il, PRESENTATION (of the information) 


Instructional Toyics ves Things to Remember to Do or Say 
A. Definitions under Part 34 Read the definitions to the student 
1. Radiography and explain them having a short 
2. Radiographic exposure discussion as to the how, why, 
device when, where and what. 


3. Storage container 
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B. Licensing requirements for 
radiography 


1. 


ra 


C. 


Training program 
Written procedure 
manual 

Internal inspection 
program 

Organizational structure 
for operational control 


Safety requirements 


- 


CON ON Pp W 


Radiation levels from 
exposure devices 
Locks on exposure 
devices. 

Storage areas 

Survey meters 

Wipe testing 
Inventories 
Emergency procedures 
Personnel monitoring 
devices 


D. Precautionary procedures 


1. 


Q. 
a 


Survellience of radiation areas 


Posting of signs 
Survey of radiation areas 


1, APPLICATION (drill, illustrations, analogies, oral questie.> °: 
assignments) 


Have various students explain: 
The minimum requirements necessary to ¢':.237 4 jicense for 


A. 


Ay 


radiographic operations 


The maximum radiation inter. it~ 


exposure device. 


Read the entire section on re- 


quirements and e: plain and discuss. 


Display an operational procedure 
manual. 


. Read Appendix A outlining the 


minimum training program. 


Read and explain the applicable 
sections of the regulations and 
discuss them. 


. Read the applicable sections of the 


procedure manual dealing with 
these topics and discuss them 
thoroughly. 


. Explain the purpose of the pro- 


cedure manual, explaining all 
aspects of the manual. 


Read, explain and discuss the 


applicable sections of the regulations, 


inviting all questions as they 
develop. 


viiowed to be emitted by a locked 


Requirements f » *_cKing of storage and exposure devices 


The k.-* seguirenmients for survey meters 


ne need for wipe testing 


The uecessity of logging of source usage 
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The procedure for conducting inventories 


H. The number and type of personnel monitoring devices required by 
law 

I. The requirements for posting of notices 

J. The essential need for conducting radiation intensity surveys duri~ 
radiographic operations 

IV. TEST (final check on students’ comprehension of mate .. «resented} 

NOTE: Written Test 

A. How often must survey meters be calibrat’ 

B. How frequentiy should wipe teste". ,:eisormed? 

C. When must an inventory .- :rude of expssnre ecvices and sources? 

D. What are the ~ .-..~cauents fer teggir-. ef sources and marking of 
storage 7.1 .-. 

E, (%-o"% ace exrusure deviccs allowed to be unlocked? 

r, Whai persur..e! monitoring devices must be worn by all radiographers ? 

G. What is the purpose of the operating procedure manual? 

Hi. When must physical radiation surveys be performed ? 

I. What is the operatiig range of a survey meter whick .:enforms 


to governmental regulations? 


Check and discuss. 


V. SUMMARY 


A. 


i ke 


Certain definitions must ‘se studied arid reme .vered if regulations 
are to be understor.:. 


Licensins .equirements includ< iormal training, written procedur. 
for ¢ .nipar.y ogeration, 2.id organizational control structures, 


Many specific si:iety regulations must be observed. 


Prec: urionary procedures must be spelled out. 


The Next Lessonis: Emergency Procedures for Radiographic Operations 
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SUBJECT: Emergency Procedures lor Rattograpitc Opers’..:= 


- AIM {or purpose}: To stress ne meid jor tdc-. wig & sehe practice 
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TH, PRESENTATION iof the inisrmseton 


Instructipnal Topics US-i2s to Remember te De or Ser 


A, Accidents nvoning reuce- :. Espiamm thet ecerdents cen occur 
active @mnosure terices regardless of the amount of cere 


exercised. 

Cite exemmiles of eccidents: i.e... 
s2re om tee esnesure eres. abjects 
fsulnme or the equipment. and 
axioe 2ccréents while transportins 


ime the procedures ior posting 


function or breskeze 02 Signs. berricading. and zlerting 
exposure devices proper oferais- 


Warm 2gammst aitemmpt=s to repair 


B. Probiems involurg mel- 


tw 
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C. Problems involving stolen 
equipment 


D. Problems involviag fire 


E}. Problems involving vehicle 
accidents 


Z 
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or recover devices whe: the 
radiographer is witnout experience 
in these functiygnal areas. 

Inform the students of 2gencies and 
ind*~ .duals who should be contacted 
20Yr asSistance. 

Caution against leaving the area 
unattended. 


instruct the students in the correct 
procedures for notifying the local 
regulatory officials of the theft. 


Explain the importance of returning 
the source te the locked positicn 
in case of fire or a fire alarm. 


. Instruct in the removal of equipmert 


from the hazard area. 


. Explain the notification procedures 


necessary if sources are exposed in 
the fire area. 

Outline the assistance which must 
be rendered to fire fighters when 
sources are in the fire area. 


Instruct the student in the iripc.‘ance 
of removing injured personnel as 
a first action. 


. Explain why the area should be 


immediately surveyed and made 
secure. 

Explain the importance of informing 
law enforcement officers of any 
hazards. 


- Impress on the student the 


necessity of keeping curiousity 
seekers from the area ana 
notifying the proper officials of 
the accident. 
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III. APPLICATION (drill, illustrations, analogies, oral questions or 
as signments) 
Ask the students to explain: 
A. The procedures to foilow in case of a maliunction or damage fo 
an exposure device. 


B. The proper act’on to take when equipment is stelen,e.plaining why. 


Cc. What to do in case of fire and the reasons iri che action. 


D. How to handle a vehicle accident ir «nich radioactive materials i 
are involved. 
IV. TEST (final check on students! comprehension of material presented) 
NOTE: Written Test 
A. What persox- and officials are to be notified if equipment is 4 
stolen? | 
| 
: 


B th a fire breaks out in the area in which a radiographer is working, 
what is the first action to be taken? 


ee tt) ee) oe ed 
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C. What is the first concern of a radiographer involved in a vehicle 
accident where people are injured and equipment is damaged? 


D. Who can a radiographer always turn to for assistance if he cannot 
contact his designated safety officer? 


E. Under the circumstances should a radiographer leave a source 
which has been damaged? 
Check and discuss, 
V. SUMMARY 
A. Accidents involving radioactive materials continue to happen despite 
the strict exacting regulations that cover it uses and handling. 


B. Many accidents occur because of negligence, apathy and contempt 
on the part of the user of radioactive materials. 


C. Stolen equipment must be reported to the AEC or the State immediately 
so that the danger created by the incident can be minimized by 
warning the public of the potential hazard that exists. 


D. Ernergency operating procedures must cover the measures to be 
taken in case of fire involving radioactive materials. 
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NWSTROCECTOR'S LESSON PLAN 
Reared Teckrreal Information 


Unit it 
Lesson | 
fime 2 hours 


CHEw2CT: Record Keepers tor Radiographic Operations 


ATM {or purpose}: ToS oan the trpe records end reparts required 
Spr raciecrephic aperetions 


REFERENCES: formation Gteers #3. $35, £30, +37. £38, and F39 


I PREPARATION tot thre learrer) 
A. Cece: 2 saort @scussiom eroumd record keeping thet students know, 
i.@., «iaecmme ten. bars book, employment, etc.) stressing 
the meed tor recert keeprme.. 
>. Port Dut thar etlore to keep adequate records is 2 legal wiciation 
= ime Koerse ® posses = Tadtoszctive materials and that ferlure 
7D mem recom 5 Flies cam result im @ cttetion far non-compliance 
Win the Tegilziers ema rescle m possible revocation af @ license. 


C. *#=enieim the 2ea=ortence of this lessam and stress thet it will 
nets the indiviemel wm set up end keep current the records that 
are Teq~ored of the Ihcemsee and thet the ARC requires that certain 
TeCOTSS DSTS THe t) recatiom sefety be kept 


WH PRESENTATION tat tre trio rm=tion) 


Tneiractarsi Toutcs Times tae Remember to Do or Say 
A. By records sre Ll. Expfiam the legel requirements 
That ere ter record keepzuc in thet = 


federel lew requires it and that 
AEC inspectors check these 
records fer diecrepencies. 

2. Exspleim the adventages of 
2lequ2ke records to counteract 
and discourage employees claims 
af mziprectice. 

4. impress on the student that the 
prime objective of record keeping 
ie to imeure his own sefety. 
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B. Daily record requirements 


Pwr 


Daily dosimeter records 
Ultilization logs 

Job survey records 
Set-up sketches 


C. Periodic records 


I. 


a i gd 


Film badge summary ard 
records 

Dosimeter summary 
Guarterly inventory 
Wipe/leak tests 

Survey meter calibration 
Unscheduled surveys 
Container and exposure 
device surveys 


D. Historical records 


Mm 


A. 


AEC-4 

AEC-5 

Transfer and disposal 
records 


2. Explain the proper methods for 


Distribute sample report forms. 


completing each form. 


. Explain why each is required and 


the extent of detail required. 


. Fill out each sample form while 


discussing procedures. 


. Invite questions. 


Distribute sample report forms. 


. Explain the source of information 


and the proper methods of 
completing the forms. 


. Illustrate techniques for summation 


of exposure records. 


. Explain the nature and purpose of 


an unscheduled survey. 


Distribute sample forms. 


2. Show chalkboard calculations 


to determine allowable dosage. 


. Explain the need for maintaining 


transfer and disposal records; 
AEC keeps a careful awareness of 
each and every source of nuclear 
radiation under their control. 


ili, APPLICATION (drill, illustrations, analogies, oral questions or 
assignments} 

Have individual students explain: 

l. The daily records required. 


2, The records required on a periodic tasis and the time interval 


of each. 


3. The historical records of employees and equipment. 


Invite students to fill in practice forms supplying all necessary 


information, 


Create a variety of pseudo situations to fully cover the lesson 
in all its aspects, giving each student the opportunity for practice cy 


and questions. 
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IV. TEST (final check on students’ comprehension of material presented) 


NOTE: Written Test 
A. What records require preparation on a daily basis ? 


B. What is the time intervai for survey meter calibration? Wipe 
Test? Source inventory? 


C. What record is necessary before a prospective radiographer may 
work for a new employer? 


D. How often are dosimeter readings entered in the records? 
BE. What is the value of the sketch prepared of the exposure area? 


Check and discuss. 


V. SUMMARY 
A. Aw7ll kept, current set of records is necessary if you are to 
keep your AEC radiography license. 
B. Sorne records require daily entrys. 
C. Proper entry ou each form is essential. 


D. Records are inspected periodically by AEC representatives. 


E. Legitimate records are most heipful in planning safety 
improvements. 


The Next Lesson is: Permanent Exposure Facilities 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 15 
Lesson 1 
Time 3 hours 


SUBJECT: Permanent Exposure Facilities 


AIM {or purpose): To cover in detai! the features and construction 
characteristics of radi:ahion exposure faciiities 


REFERENCES; Radiography in Modern Industry, 1958, Eastman Kodak 
Co., Rochester, N.Y. 
Radiation Safety in Industria! Radiography with 
Radioisotopes. AECU 2967, 1954. U. S. Atomic Energy 
Commission 
Information Sheet #40 


I, PRESARATION (of the learner) 
Explain that the construction of exposure rooms is a very expensive 


endeavor and that many rooms have been constructed which later proved 


inadequate or inconvenient because of puor planning. A familiarization 
with desirable featuz 2s is mandatory if mistakes are to be avoided. 
Emphasize that every radiographer should be able te make some con- 
structive contribution to the design of 2 facility for exposure. 


il PRESENTATION (of the information) _ 


Instructional Topics Things to Remember to Do or Say 
A. Construction materiais 2 Outline the use of 'ead and concrete 


for x-ray and gamma ray radiation 
shielding. Wide lead sheet for 


floor cover and wall cover is desirable 


but guite fragile and expensive. 
. State the maximum energy levels for 
practical use of each type shielding. 
3. Compare construction costs for 
the various types of construction. 
4. Draw chalkboard sketches of 
methods of lead construction 


i) 
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B. Construction features 


C. Openings 


D. Monitoring devices 


wn 


15~1-2 


such as lapping and nail head 
covering, Refer to page 114 of 
the Eastman textbook. 


Draw a chalkboard sketch of a 
typical exposure room layout or 
refer to Information Sheet #4. 


. Explain the desirability of 


keeping metallic wieruers of 
construction to ¢ :aitimum 
therebv ini.cznjsing scatter. 


. Dec.icies how vacant areas or 


igic wrork space can be used for 
suielding; Employing the distance 
factor. 


. Define the limits of allowable 


intensity «t the outside boundary 
of the exposure room 2mr/hr. 


. Describe the construction of 


pits and vaults for the storage 
of isotopes. 


. Describe the use of circuit 


breakers and entry way interlocks; 
Line voltage to X~ray tube should 
be interrupted when the doer is 
opened while the unit is in 
operation. 


List the requirements for openings 
in the expost~e room walls or 
floors: %.e@., control cables, 

pir ug, ventilation, access doors, 
etc, Should be angled. Refer to 
page 114, of the Eastman textbook. 


. Describe the construction methods 


of shielding around openings. See 
Information Sheet #40. 


. Draw a chalkboard sketch of a 


shielding maze at a major entry 
way. (Labyrinth) 


Describe the console type instru- 
ments for continuous radiation 
monitoring. Automatic monitor 
alarms are activated when 2 mr/hr 
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is exceeded. 

. Explain why the survey meter must 
be used in addition to the automatic 
devices. Survey meters are port- 
able and do not rely on line voltar~ 
for power. A survey meter i+ 
carried into the exposure roorn. 
Describe warning lisut systerns. 
Red light when 2 udiation ftzid 
exists. Gr<en light vuen radiation 
field @ses not ev.st. 


E. *axiliary equipment .. Expleia the need for utilities, water 
}ignts, power, and air conditioning. 
o c. Explain the need for hoists, 


cranes, and exposure tables. To 
speed up production less lifting 
and positioning of specimen and 
equipment. 

3. Explain the desirability of keeping 
metallic materials out of the 
exposure room to eliminate scaiter. 

4. Elaborate on the use of collimators 
for gamma radiography to reduce 
scatter. 

Ill, APPLICATION (drill, illustrations, analogies, oral questicius or 
assignments) 

A. Have several students draw a sketch of an exposure room for 
use with 20 curies of Cobalt 60 and 50 curiés of Iridiuin 192. 
Show calculations for determining the thickness cf the w2tis. 
Justify the use of construction materials. 


B. Have other students; 
1. “dd safety devices to the desicu. 
2. Describe auxiliary equipnient necded, 
3. Indicate controi devices needed for the design. 


©. Invite questions and promote discussion. 


- ——’ 


IV. TEST (final check on students’ comprehension of material presented) 
NOTE: Written Test 
A. What type of material woula be most economical for exposure room 
construction if a 300 KV X-ray generator were the only source of 
radiation? If Cobalt 60 is to be employed? 
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What techniques are used to shield openings in exposure room 
walls ? 


What type of safety devices are employed in construction of 
exposure facilities to insure against accidental entry? 


Why is metal construction material (other than iead) undesirable 
in the exposure room? 
Check and discuss. 


V. SUMMARY 


A. 


Permanent exposure facilities are very desirable in radiographic 
operations, 


Selection of proper materials for exposure room will improve the 
quality of radiographs by minimizing the effects of scatter 
radiation. 


Automatic interlock systemson all entrances to exposure room 
are very desirable. 


Radiaticu monitoring devices are necessary for this type of 
installation. 


The Next Lessonis: X-ray Tubes 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 16 
Lesson 1 
Time 2 hours 


SUBJECT: X-ray Tubes 


AIM (or purpose}: To illustrate and describe the characteristics of 


commercial x-ray tubes 


TEACHING AIDS: Defective x-ray tube to be used for demonstration 


REFERENCES: Nondestructive Testing Handbook, Volume I, Section 


I, PREPARATION (of the learner) 
A. 


Il, PRESENTATION (of the information) 


14, 1963, Society for Nondestructive Testing, Evanston, 
Illinois 


Write aim of lesson on the chalkboard and point out that this 
lesson explains the characteristics of various types of x-ray 
tubes and the uses of each type. Although some radiographers 
may not have an opportunity to advise on new equipment 
purchases, they will find this information useful for a variety 
of other purposes. 


Identify the many different types of commercial x-ray generations 
and describe their individual identifying features. Use this 
opportunity to develop interest by relating some of the 

advantages and disadvantages of each type. 


Instructional Topics Things to Remember to Do or Say 

A. Tube components l. Draw a chalkboard sketch of a 
1. The anode typical hot cathode vacuum x-ray 
2. The cathode tube. 
3. The target 2. Explain the function and construction 
4. The envelope of each component, describing the 
5. The filament materials used. 
6. The window 3. Label the parts of the tube as 


previously listed in tube component. 
4. Display sample tube. 


: 
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B. 


C. 


D. 


X-ray tube targets 
1. Target materials 
2. Inclined targets 
3. 360 degree emission 
4. Rotating anodes 
5. Reduced focal 
spot tubes 


Eifirienty and heat 
dissipation 


Special construction 
features 

l. Focusing cuts 

Z. Hooded anodes 


fst 


= 


Detmre the optimum chzrecteristics 

Of target mater-zis: 

>. Hier atomic number 

c Fret terme: conductivity 

c. Low vapor pressure 

Draw cas cogard sketches af the 

Var~cus geometric shapes of targets. 

Reale the aedwemtaces of cack type 

of target deste: 

2. 3¢0° emission target for 
circumferential skates. 

>. Rotettme target for lomger target 
22 
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the peretramme ability ef the =-ray is else 


lowerec- 
E=egleom tre rezsom far the lack af 


eiticrenct «k-r2ys result in tess than 1% 


Oi enersy created im mbe) 

Esnilac techmetames for dissipetian of 

te2i imomn the anade. 

a Wumgstem target surrounded by 
copper heat Gissipater 

>. Onl end water circulated eraund the 
amace 
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target 
b. Hooded anode improves geometry of 
the electrodes 


Beryllium windows Discuss the advantage of a beryllium 
window in an x-ray tube, explaining that 
it provides maximum radiographic 
contrast for thin or low density 
materials. 


a 


Ter. 


APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 


A. Have each student sketch on paper a typical inclined target hot 


cathode vacuun1 x-ray tube. 


B. Ask individual students to: 


Sketch the x-ray tube on the chalkboard 

Explain the function of each part 

Discuss the target in detail and sketch other target designs 
Sketch and explain the purpose of special features which are used 
to increase the performance of the tube 

Approximate the efficiency of x-ray tubes and tell how heat 

is dissipated from the anode. 


PeNe 
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IV. TEST (final check on students' comprehension of material presented) 

NOTE: Written Test 

A. Draw a sketch of a hot filament, inclined target, high vacuum x-ray 
tube. 

B. Label all of the parts of the tube. 

C. Define the function of the filament, the anode, the target, and the 
envelope. 

D. Why is the efficiency of x-ray tubes very low? 

E. Outline the advantage of a smali focal spot size. 

F. What is the purpose of an anode hood and the beryllium window? 


Check and discuss. 
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V. SUMMARY 
A. X-ray generators consist of two main components, the control 
console and the tube head. 


B. The tube head contains the x-ray generating tube. 


C. X-ray tube focal spot size is important. It should be as small as 
possible. 


D. The duty cycle of the tube is very important and depends upon the 
tube's ability to dissipate excessive heat generated while in use. 


The Next Lesson is: X-ray Generator 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Iriormation 


SUBJECT: X-ray Generator 


AIM (or purpose): To develop an understanding of the basic circuitry of 
industrial x-ray generaiors 


TEACHING AIDS: An x-ray generator with top of control panel removed to 
expose the internal wiring 


MATERIALS: Colored pencils 


REFERENCES: Nondestructive Testing Handbook, Voiume I, Section i4, 
1963, Society for Nondesiractive Testing, Evanston, filimois 


I, PREPARATION (of the learner) 
Introduce the subject and tell the group that the basic circuitry of x-ray 
generators will be discussed im detail. Although generators wary 
slightly in design and placement of meters. fuses, and circuit breakers, 
all generators are basically the same. As shown in schematic drawings, 
ali circuitry also seems to be of the same general natmre. It should 
be pointed out that knowledge of the basic circuitry is most useful when 
the radiographer by necessity must repair his own equimment. 


Ti. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Sey 


A. The basic circwit I. Pess out information Sheet #i4. Sketch 
1. Fuses @ typical seli-recified x-ray generator 
2. Switch circuit on the chalkboard. 
3. Line voliage 
compensator 
4. Voltmeter 
5. Timer 


6. Milliammeter 
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Eisplem the fonction of each of the 
carmmponents és previausly listed 
under A, the bésic circuit. 

Trece the current flow és it pésses 
through the circuit. 


Drew chelkhoerd sketches of the 
woltege weve form applied ta the 
abe of e self-rectifying tube. 

Stow the effect of self-rectification. 


3.. Drew & simple bridge circuit and 
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explain how welwe rectification is 
achteved. 

With cheleboard tiustrétion explain 
the advwenteges of the inll wave 
valve rectification. 


Define 2 tenk unit end explain how 

it dxffers from externally fed high~ 
woltece umits. 

Draw sketches of each af the various 
tane-type circutts. 

Expizim the edvantege of each an 

the chalkioerd. 


Skerch the leyout of this type machine 
by Block dtagrame. 

Expiatn the use of rod anodes by 
iiustreting their ehility to make 
exposures im erees too small for 
conventions! equipment. 

Expizinm why these units ere 
generelly limted to fixed 
imstellarons (360° radiation pattern 
erestes & hazerdous condition out- 
side of the exposure room). 

E-splein the unlimited duty cycle 
and the ability to use the x-rey 
generator continuously without the 
Gercer of averheeting the tuhe. 
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OT, APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 


A. 


B. 


_ oy 


Have several students make a chalkboard sketch of a selfrectified 
x-ray generator. 


Suggest that others: 
1. Label all components 
Z. Explain the function of each component 


3. Draw a sketch of the applied and the rectified wave form of 
this generator 


4, Explain the advantage of full wave rectification 


Ask other students to describe the various tank unit circuitry 
designs and explain their advantages to the group. 


IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 


A. 


B. 


CG. 


D. 


E. 


Draw a sketch of a self-rectifying x-ray generator circuit. 
Label ali essential parts. 
Draw arrows to indicate current flow in the circuit. 


Explain the advantages of tl e grounded anode and the grounded 
cathode tank units. 


What are the advantages of separated unit construction? What 
are the disadvantages ? 


¥. SUMMARY 


A. 


Self-rectified x-ray circuit is usually employed in a tank-type, 
or celf-contained, portable x-ray unit. 


Self-rectified x-ray circuits have a relatively low milliamperage 
output. 


Rod~anode type units are used where access to exposure area must 
be made through a relatively small opening. 


Rod-anode units are capable of making a circumferential exposure. 
Constant potential circuits are used to increase penetration, 


reduce exposure time, and produce longer tube tife. These units 
are almost always stationary or fixed. 
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The Next Lesson is: Set-up, Connecting, Preheating of X-ray Generator 
and Tube 
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INSTRUCTOR'S LESSON PLAN 
Manipulative Skills 


Unit 16 
Lesson 3 
Time 1 hour 
| JOB (or operation): Set-up, Connecting, and Preheating of X-ray 


Generator and Tube 


AIM (or purpose): To develop skill in conditioning x-ray tubes before 
applying high voltages 


a TOOLS AND EQUIPMENT: X-ray exposure facilities 
| X-ray generator 
X-ray tubes - (new and used) 


REFERENCES: Equipment manufacturers instruction manual 


Nondestructive Testing Handbook, Volume I, 1963, Society 
for Nondestzuctive Testing, Evanston, flinois 


I, PREPARATION (of the learner) 
Point out that this lesson will provide instruction in the correct 
procedure for operating the x-ray generator, stressing that 
improper procedures could result in damage to the x-ray tube, 
which is relatively expensive and not an easy item to install. 


Explain that the tube must be warmed up slowly at the veginning 
of the working day otherwise the radiation output will fluctuate and 
life of the tube may be materially shortened. 


I. PRESENTATION (of the skills) 


—_— Operations or Steps Key Points (things to remember to do 
Et wk or say} 
= A. Setup x-ray generator Place generator as if to make 
-_ exposure. 


1. Rotate kv and ma controls to the 
2 minimum settings (Manufacturers 
1 4 recommendations). 
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B. Preset controls 


C. Connect cables 


D. Turn on v--ver switch 


4 


Set timer 


F. Turn on high voltage 


G. Increase kilovo-tage 


H. Increase milliamperage 


I, Increase kv by steps 


we 
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. Set line voltage control to the 
proper value 2@v or 110 v. 


Connect tube head to control panel. 


. Connect to power line. 
. Caution: Always connect ground 


lead to proper ground. 


Check indicator lights to insure 
that generator is energized (Lights 
sheuld be on). 


. Check kv and ma readings for 


minimum values (Check manu- 
facturers machine rating) Place 
timer on maxirnum value (Check 
range of generator) 


Press the kv button to energize the 
high voltage. 


. Caution: Generator is now pro- 


ducing dangerous radiation. Do 
not stand or walk in front of tube 
kead. Increase kv slowly to one- 
half of the maximum rated value. 
Increase ma to one-half the rated 
maximum val e. 


To warmup generator wait one 
minute after making initial adjust- 
ment, 


. Increase voltage 10 kv every 


minute until maximum value is 
obtained. 


. Caution: X-ray generators which 


have been stored for long periods 

of time should be "seasoned"! 
according to manufacturers 
recommendations. To season, 
warm up slower and longer. 

The warmup is performed slowly 

to prevent tube damage and to give 
constant radiation output rather than 
a fluctuating output. 


. Examine sample tubes and explain 


and discuss parts that are easily 
damaged. 
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i. APPLICATION (practice by learner under close supervision) 


A. 


Supervise the students in performing the demonstrated x-ray 
tube set up and preheat procedure. 


Have all students discuss and explain why the warmup procedure is 
essential. 


Suggest that points of caution be repeated by all to iinpress the 
seriousness of the subject. 


Iv. TEST (performance of skill to acceptable standards) 
NOTE: Demonstration 


A. 


B. 


C. 


Have each student set up the x-rav zenerator from the beginning. 
Test for use of proper safetv precautions and proper sequence of 
operations. 


Rotate the assiznment of warming up the x-ray generator each day. 


Post the warmup sequence on the lid of the x-ray control console. 


V SUMMARY 


A. 


The x-ray tube is the most expensive and one of the most fragile 
parts of an x-ray generator. 


Tubes cannot be replaced quickly and efficiently in the field. 
An x-ray generator's behavior can vary between individual tubes. 
A properly timed warmup period is essential. 


Heat dissipation from x-ray tubes is @ major problem on field units. 


The Next Lesson is: Auxiliary Equipment for Handling X-ray Generators 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 16 
Lesson 4 
Time 1 hour 


SUBJECT, Auxiliary Equipment for Handling X-ray Generators 


AIM (or purpose): To acquaint students with the various devices employed 
to position and transport x-ray equipment 


TEACIIING AIDS: Photos of x-ray equipment and auxiliary handling 
equipment 


REFERENCES: Manufacturers literature 
Industrial ¥-ray Handbook, Allan Lytel, 1962, Howard W. 
Sams Co. iInc.,Indianapolis, indiana 


I, PREPARATION (of the learner) 
Develop student interest by relating the fact that when a commercial 
photographer shoots certain pictures he is required to use necessary 
or auxiliary equipment to make an effective shot. 


The job of a radiographer would be most difficult, in fact, almost 
impossible, if he were required to use an x-ray generator without the 
benefit of supporting equipment. Various types of handling devices 

have been devised to lighten the physical labor of radiography and tc 
increase the production rate of routine jobs. Several of the more common 
devices will be discussed in this lesson. For example, the matter of 
moving an x-ray generator through a long section of welded pipe or 

the positioning of an x~ray tube for overhead exposures. 


II, PRESENTATION (of the information} 


instructional Topics Things to Remember te Do or Say 
A. Tube stands for portable 1, Display photographs of the several 
tank units types of tube stands or display 


the actual equipment. 
2. Explain and discuss the limits 
and uses of tube stands. 
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B. Positioners for fixed 
installations 


1. Pipe line crawlers 


3. Pipe girth weld positioners 


as signments) 


C. Special purpose devices 1, 


2. Vertical tank wall crawlers 2 


3. Display photos of portable cranes 


and mechanical positioners used 
with tube-fank units. Discuss 
importance of these aids and give 
examples. 


Display photos of overhead rails 

and boom cranes used to position 
x-ray equipment. Explain their 

use, giving examples. 


. Show a photo of a production 


exposure box explaining its 
importance and purpose. 


. Discuss photos of precision 


positioning devices used to con- 
trol beam orientation outlining 
their use and the assistance they 
render. 


. Show photos of serni-fixed fork 


lift and motorized equipment, 
explaining their advantages. 


Display photos of these special 
devices. 


. Explain the operation of these 


devices. 


. Discuss how the devices are used 
to speed production or to accomplish 


difficult jobs. 


Il, APPLICATION (drill, illustrations, analogies, oral questions or 


Have all students outline the procedures for: 
A. Positioning a portable x-ray machine to make a radiograph of 
a 6" pipe 10 feet from the ground in a refinery. 
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B. Setting up the equipment to make a radiograph of a 36" pipe line 
girth seam using both internal and external techniques. 


: C. Making an exposure of a section of a large oil storage tank if 
the weld is vertical and 15 feet from the ground. 


Radiographing 2 rudder tab in place on the airplane. 
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IV. TEST (final check on stodents’ comprenersion of metertal presented} 
NOTE: Oral Quiz 
A. How can the expense of fabricating ans tary equipment be justified? 


B. if the radiogranher were siven 2 lore production rom af small parts 


to be mspectied, what ype oF set um wold probably be most 
economical? 


. C. What is the adventiege of a pipelire crawiier over external exposure 
devices? 
A. Tube stands and jigs are available inmam =-rey equipment menufecturers. 


B. Special types of anpx‘Bery equiament such 2s “crawlers” heve been 
patented and are used extensively im pimelime camstrauctian, 


C. Vertical wall crawlers and cemering devices are usec on terks 
and pressure vessels. 


The Next Lessonis: The X-ray Generator 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 16 


Lesson 5 


Time Z hours 


SUBJECT: The X-ray Generator 


AIM {or purpose): To emphasize the need for exercising the proper 
care in the use and handling of x-ray generators 


TEACHING AIDS: A defective or damaged x-ray tube 


REFERENCES: Nondestructive Testing Handbook, Volume I, Section 14, 
1963, Society for Nondestructive Testing, Evanston, 
Blinois 


I. PREPARATION (of the learner) 
A. Introduce the subject and invite consideration of the matters to 
be discussed on the basis that the information is both essential 
and quite interesting. 


B. To insure satisfactory performance of x-ray generators, it is 
necessary to have knowledge of the many factors which can cause 
a malfunction. Following certain basic and accepted procedures 
in the care and maintenance of the equipment will insure the 
radiographer that the x-ray will perform satisfactorily. X-ray 
generators that remain in a fixed position or location usually 
require less care and maintenance than the portable field units 
and frequently have a longer duty cycle in warmer climates 
because the units can be kept cool by controlling tube head 
ternperature with circulating air, oil or water and by controlling 
exposure room temperature. 


EE. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 


A. X-ray tube ratings 1. Explain the meaning of kvp, ma, 
kvp-ma product, and duty cycle 
ratings. 
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a. Kvp refers to kilovolt potential 
of an x-ray generator 

b. Ma refers to its milliamperage 
range 

c. X-ra * exposure time is the 
product of kvp and ma 

d. Duty cycle ratings refer to 
length of time an x-ray generator 
can be used without overheating 
and the length of time it must 
rernain off before being used 
again. This, of course, varies 
with the heat-dissipating features 
of the generator. 

2. Explain the function of the thermal 
cut-off switch and how the 
thermal cut-off temperature effects 
the duty cycle. 

a. The thermal cut-off switch 
_— shuts off power to the tube head 
E when the temperature in the 
head reaches a predetermined 
limit. 

b. Power remains off until tube 
head temperature returns to 
normal, but will not automatically 
turn itself on as this could 
create a safety hazard. 

3. Explain the relation of the thermal 
control parameters to tube life and 
how overheating the tube head can 
shorten tube life. 
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B. Expected tube life 1. Inform the students that x-ray 
7“ 1. Design life tubes are expected to produce several 
2. Guaranteed life thousand hours of satisfactory 
service if properly handled. 
2. Explain the inability of the suppliers 
tc determine abuse and how this 
de‘ermines the guaranteed life. 
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Cc. Causes of failure Explain, discuss and illustrate as 
necessary. 
1. Mechanical failures caused by 
mechanical shock. 
2. Ring fracture of glass caused by 
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. Filament burn-out due to excessive 
heatins in which case flament 
eveporates end burns ent. Excessive 
| a Glement voltege can be caused by 
defective comections. 
= 5. Inverse Glament burn ont cansed 
by backSiring in mbes fed with 
alternating current because of 
ovér-ioezded tocal =pot. 
Melied focal spor caused by lead, 
exceeding instantaneous ratings, 
the effect of poor contrel being ; 
exercised by the user. TE can i 
aiso be caused by Gimer iallare 
in the mé circwiit. : 
7. Melted anode caused by exceeding : 
heat-storage capacity. 
&. Gassy mbe, the result of tube over- 
lo2é oF 2 poorly gassed tbe. 
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D. Aids to longer tube life 1. Exnlein wry x-ray tabes shonid be 
i. Preheating preheated before eppiying high 
2. Careful handling woltage. 3 
2. Oufiine the procedure for storage, E 
transportation, and handling of 3 
x-¥Feay tabes to minimize shock. é 
4 
ill, APPLICATION (drill, illustrations. amaiogies, orai questions or ; 
assignments) 3 
A. Have individual students deine: j 
1 86KVP : 


; 2. KVP - MA product 
3. Duty cycle 
4. Thermal cut-off temperature 


4 B. Suggest that students outlime the various reasons for x-ray failures. 


C. Have other students explain to the class the methods nermaliy 
used to avoid or delay tube failure. 


DB. eae all students wm disccss the procedures ‘for preheating an a-rey 
tabe before using in flor 2m esmposure being sure to elweys give the 
Teesons whr. 


TV. TEST (See! eck om stmderts'’ compreternsion af material presented) 
NOTE: Wrinsn Test 
A. Wheat are threes possthle comsequences of thermel averlaeding of an 
x-Tay tube? 


3B. Bow do x-rey tubes became geesy im service? 


C. Way stock) am x-ray tobe be prebected before epplying high kw? 


D. Wher is Me proper meting of prehesting en =-rey tube? 
=. Whet is meer by 2 therm! catef tempereizre? 
3. Whet ate the asmseqerces of adjusting the cutoff temperature to 


gam 2 thgher Goiy cicle them decrgned? 

G. Avorasmmstelty Sow lore should = well<ered-for =-rey tuhe perform 
satisteciority? 

X-r2y tase retegs imciode maar milltemperege end ktlavoltege 
Setinzss thet mey be corimalled by axtummetic overload switches. 


3. There! sreriosd disshrsgms end switthes ere also used. 
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C. Tebe te csaelly depends upom the meaner im which it wes used and 
mpt moon The tte time of use. 


D. Caretdl preheeting of the x-ray tube, observance af the suggested 
; Soty cydie and carefal hemdime of the unit t prevent shock will 
i >rolomp the Hie of the tbe end other perts of the equipment. 
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The Next Lessomis: Messuarme X-rey Tube Heel Effect= 
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EXPERIMENT SHEET 
Measuring X-ray Tube Heel Effect 


Unit 16 
Lesson 6 


Time 3 hours 


SUBJECT: 
Measuring the variation in x-ray tube intensity due to the Heel Effect 


NOTE: 
Instructor performs all operations 


INTRODUCTORY INFORMATION: 
The beam characteristics of x-ray tubes depend partially upon the 
angle of inclination of the target with respect to the axis of the 
cathode. The beam intensity diminishes toward the anode side of the 
tube and increases toward the cathode side. Knowledge of the 
characteristics of the machine can be used to advantage as well as 
prevent the production of inadequate film information. 


MATERIALS AND EQUIPMENT: 
X-ray generator and exposure facilities 
Film cassettes and film 
Densitometer 
Characteristic curves of the film 
Dark room facilities including all materials, lead numbers, etc. 


PROCEDURE: 
A. Single load two 14'' x 17"' film cassettes with film which displays 
a near linear response to exposure from a density of 1.0 to 3.5. 
(Kodak M or Ansco B) 


B. Setup x-ray machine for an exposure. 


C. Place the two film cassettes tightly end to end to form a plane 
14'* x 34t 


D. Pasition the tube head over the film with the focal point exactly 
26 3/4'' from the film. 
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Using a tube port pointer, align the focal spot directly over the 
abutting edges of the two film at the center of their 14" edges. 


Mark the film with suitable identification in order to be able to 
identify film position with the respective ends of the tube head. 


Using approximately 150 kv, expose the film for a density of 3.0 
(If exposure factors are not known, make several trial exposures 
on small pieces of film in 5 x 7 cassettes before performing steps 
3 through 6). 


Develop both film simultaneously at 68°F for 5 minutes. Fix and 
dry: 


With a crayon or pencil, draw a line 1/4" offset from the center 
line of the film. Draw the line the full length of the 17" dimension. 


Commencing at the edge which was directly under the tube port, 
determine the density every 1/2" until the opposite side has been 
reached. 


Prepare a table of distance in degrees for recording the density 
values. 


Label the center as "zero" degrees with negative distance toward 
the anode side and positive distance toward the cathode. (Each 
1/2" equal one degree). 


Opposite the distance on the chart, place the value determined by 
densitometry. 


Using the characteristic curves, determine the log of relative 
exposure for each value of density. 


Using the log of relative exposure of the center pou.at, divide 
each of the other values by this value and express as a percentage. 


Enter this percentage value on the chart opposite the proper distance. 


Prepare a plot of emission angle vs. intensity using percentage 
values from the chart. (See Nondestructive Testing Handbook, 
pgs. 14/30. ) Enter a value for every four degrees. 
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CONCLUSIONS: 


A. 


For near uniform exposure results, the object should not be 
more than imches in diameter if this film-focal 
distance is employed. 


For near uniform exposure, the ratio of diameter to focal distance 
should be for this machine. 


The heel effect be used to advantage when 
distance must be kept to 2 minimum. 


If density readings are made across the film plane, changes 


in density are also noted. The source of this difference is 


The density decreases for ail angles above the center line of 
the focal spots is explained by the law. 


The electrode of the tube is nearest to the 
electrical connection. 


The Next Lesson is: Design Characteristics of Gamme Cameras. 
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INSTRUCTOR'S LESSCN PLA? 
Related Technical Information 


Unit _16 
Lesson 7 
Time 1.5 hours 


SU8 “CT: Design Characteristics of Gamrna Cameras 


AIM (or purpose): To illustrate and stress the various design features 
of gamma ray exposure devices 


TEACHING AIDS: All available gamma camera equipment 
Dummy source pigtail 


REFERENCES: Nondestructive Testing Handbook, Volume I, Section 26, 
1963, Society for Nondestructive Testing, Evanston, Illinois 
Title 10, Federal Register, Part 34, Licenses for Radiography 
and Radiation Safety Reyuirements for Radiographic 


Operations 
Information Sheets #42 and #43 


I. PREPARATION (of the learner) 
Write aim of lesson or chalkboard, introducing the topic and 
explaining that all gamma ray exposure devices are essentially of the 
Same basic design; however, each manufacturer has incorporated 
individual features which differentiate his equipment from that of his 
competitors. The individual features of the different cameras may 
result in increased safety, reduced weight, or ease of operations; 
or they may act to produce the opposite results and for this reason 
the radiographer should be familiar with the essential design features 
of available gamma exposure equipment. 


Wl. PRESENTATION (of the information) 


A. Shielding materials 1. Define snielding equivalent. 
1. Lead 2. Draw a chalkboard sketch of 
2. Tungsten density vs. HVL (Half value 
3. Depleted uranium lavers) and indicate points for 
the various shielding materials. 
3. Distribute information sheets 
#42, and #43. 


Instructional Topics Things to Remember to Do or Say 
16-7-1 


Locking devices 

l. Separate containers 
Zz. Locking plugs 

3. Pinned shutters 

4. Pigtail locks 


Radiation leakage 

1. At camera surface 

2. At surface of an outer 
container 


Extension and control cables 
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. Illustrate by chalkboard sketch of 


a camera cross section showing the 
use of various construction 
materi2is. 


Display available equipment wish 
different locking devices. 


. List and explain other types of 


locks by use of chalkboard 
sketches. 


. Display source pigtail and explain 


how locking mechanisms are 
designed to prevent removal 
during cable disconnects. 


Read the applicable section of 
AEC Title 10, Part 34 concerning 
limits of radiation levels for 
exposure defices. 


. Explain the technique used by 


manufacturers of enclosing the 
shield in a larger container to 
meet the requirements of the 
regulations. 


Display webbed metal and plastic 
source extension tubes. 


. Illustrate by demonstration the 


ease of damage to some types of 
tubes. 


. List and explain the intended 


purpose of odometers and safety 

lights: 

a. Safety lights, red and green, 
indicate whether source is out- 
side or inside the body of the 
exposure device. 

b. Odometers indicate distance 
source capsule has moved away 
from the stored position inside 
the body of the exposure device. 

Explain the dangers of complete 

reliance on these safety devices. 


. Outline the maintenance procedures 


for crenks and cables. 
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a. Prevent kinking of cabies and 
housing 

b. Periodically check cabie 
odometer zero setting 

c. Remove cable from housi: 2 
and clean both 

d. Try to prevent stepping on 
cable housing. 


E. Safety procedures Remind students that the AEC 


requires the use of an operating 
Survey meter to determine 

position or Iecat’ ou of source 
capsule. Th ure are no alternatives 
to -his requirement. 


Il. APPLICATION (drill, illustrations, analogies, orai questions or 
assignments) 


Use the following procedures to create discussion of the topic: 
Have each student detail and construct a chalkboard sketch of the 
type of materials he would use and the safety features he would 
employ in the construction of an "ideal" camera. Have students 
justify each item as it is developed. 


Invite oiher students to constructively criticize the construction 
designs and demonstrate how they would improve them. 


IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 


A. 


List the common shielding matccials in the increasing order 
of their shielding ability per unit mass. 


What is the prime disadvantage of reliance on devices which are 


designed to indicate the location of the source in remote handling 
equipment ? 


What is the best device for determining if the source is exten“:d 
or shielded ? 


Describe the procedure for maintaining remote controlled devices. 
What is the most important item to consider in the inspection? 


What are the possible consequences of worn locking devices on 
detachable control cable exposure units ? 


Check and discuss 
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V. SUMMARY 


A. 


Exposure device shielding materials are usually lead. tungsten, or 


depleted uranium. Depleted uranium is the most efficient but 
is expensive. 


All exposure devices have locking mechanisms. This is an AEC 
requirement. 


All exposure device designs must be approved by the AEC. This 
is to assure that devices do not create a radiation hazard. 


Webbed metal rlexible tubes, plastic hoses and aluminum tubes 
are used to contain the drive cable and source capsule while 
exposures are being made. These car. all be damaged easily 
thus creating a radiation hazard. 


Safety lights, flags, arrows, and odometers are helpful safety 
tools but are not foolproof. A properly operating survey meter 


must be used whenever the source is moved from its locked storage 


position. 


The Next Lesson is: Gamma Ray Exposure Devices 


16-7-4 
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INSTRUCTOR'S LESSON PLAN 
Related Tectreitceali infor, itor 


Crete 16 
Lesson & 
Time 2 hours 


SUBJECT: Gamma Ray Exposure Dewices 


A! AIM {or purpose): To further the umterstercre of the veriaus types af 
5, Oo gammatay exposure Gevices eveilzable to the redicgrepher 


Ro TEACHING AIDS: Photographs of verionus devices 
All evailatle semmm= rey exposure eauinment 


Top sees Pate ree tot 


REFERENCES: Manotacinrers literatare 
Industrial X-ray Handbook. Alleam Lytel., 1962. Haowerd W- 
Sams Co. Tmc., Iintham=enolis, Indians 
information Sheets #42 amd #43 


aoe I PREPARATION (of the learmer) 

ao Write aim of lessen on and develop student interest by 

. pointing ont that ceriair design jesiwres have beem edopted to better 
aa suit the gamma zay exposure Gevice tm 2 specific job. A perticuler 
type of device may be mary tmmes more eiiciert im the perfiermeance 
of a umigne or specie task. The raciegrepher should be awere 

of the advantages and disadventages, the Exemitettoms end attributes af 
each type ofdewice. There is mo universally best type expcsure 
device. Knowledge of the types thet are availeie can be = veluchie 
asset to the ridiogrepher when selectime 2 perticdler type equipment 
for a specific type of job. 


F 4 i, PRESENTATION (of the tmefommetom) 

_Instructional Topics Titres to KRemernber to De or Say 

A, Remote controlied portable L Issue imformation sheets #42, and 

units +23 amd display eveileble types of 

1. Crank extension gamm=s Tay equipment 
* Z. Crank shutter 2. Demomstrette the operetion of the 
Ee 3. Pneumatic 
4 4. Snorkels 
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B. Fixed and semi-portable units 
1. Lab units 
2. Wheeled mountings 


C. Hand cameras 
i. Hinged shutter 
2. Rotating shutter 


i> 


2a 
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. Explain the principles of operations 
and construction using the chalkboard: 


a. A source capsule attached to a 


cable and cranked in and out of the 


storage capsule 
b. A shutter that is remotely 


opened and shut in a crank shutter- 


type of device 

c. A source capsule that is moved 
through a flexible tube 
pneumatically 

d. A. vurce that is raised and 
lowered inside an aluminum tube 
with a nylon string is the snorkel 
type 


. Display photos of other types of 


devices. 


. Outline the scope of operations 


performed with these devices on 
chalkboard. 


. Indicate the maximum activity of 


the materials which are generally 
loaded into these devices i.e., 30 
to 100 curies of iridium 192. 


Display photos of large fixed 
installations and semi-portable 
wheel mounted units. 


. Explain the method of manipulating 


the source and the safety devices of 
large fixed exposure devices. 


. Outline the scope of operations 


performed with these devices and 
how they are used for radiographing 
thick, dense materials, usually with 
cobalt 60 which requires heavier 
shielding than iridium 192. 


Display available hand cameras, 


. Show photos of other hand camera 


units. 


. Outline the scope of operations 


with these devices and how they 
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are used mostly for panoramic 

es shots and pipeline radiography. 
4. Indicate the activity of the 
materials generally loaded into 
these devices i.e., about 30 
curies of iridium 192. 


D. Personnel exposure from 1. Describe the radiation conditions 
portable exposure devices which exist when a source is 
extended from a remote control 
camera pointing out that there 

— is little or no shielding 

= surrounding the capsule while 
exposure is being made. 

2. Describe the radiation conditions 
that exist while using a hand camera 
and that a large percentage of 
the source capsule is shielded 
while the exposure is being made. 


| 
| 


iil, APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 
A. Display available devices and illustration of devices and invite 
students to ask questions. 


B. Ask for descriptions of the various types of portable remote 
control equipment that is available. 


C. Suggest that students outline the scope of work performed 
with these devices. 


D. Have them describe the construction and uses for various 
hand cameras. 


IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 
A. What is the probable maximum amount of ccbalt 60 which can 


be safely loaded and handled in remote controlled portable exposure 
devices? 


B. What is the maximum amount of iridium 192 generally supplicd 
in remote controlled portable devices ? 


C. Describe an exposure condition where a hand camera would be 
of more value than a portable remote extension unit. 
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Why is 2 portable remote extension unit best saited for work 
on construction sites ? 


Compare the radiation hazards of hand cameras and remote 
controlled extemsion units 1% both contained the same source. 


VY. SUMMARY 


A. 


B. 


Cc. 


D. 


Remote controlied portable exposure devices can increase 
production because the relatively heavy dDody of the exposure 
device does not have to be 1: epositioned with each exposure. 


Remote controlled device: ususily require more surveillance 
during exposures because of the large radiation field they 
create. 


Fixed and semi-portable units asuslly use cobalt 60 as the 
source of radiztion. Cobalt 60 requires much more smeiding 
than does iridium 192. 


Hand exposure devices are popeler im shop work where space is 
at 2 premium and where workers ere operating in the area will 
not be endangered. Hand exposure devices are also used 
extensively in pipeline comstraction due to their portanility. 


The Next Lesson is:Preperation of 2 Remote Controlled Gamma Ray 


Camerz for an Exposure 
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INSTRICTOR S LESSON PLAN 


Unit 16 
Lessaom ¢ 
Time 4 hoars 


JIGS {or opersneom): Preparetom of = Remote Cantroiled Gamma 


Ray Camere for ar Exposure 


AIM ior porzese): To develop ski? im the setup end assembly of the 


commenments of 2 g<emmm= rey exposure device 


TOOLS AND EOCIPMENT: Remote canmtrelled genmm@ ray exposure 
Geuvice 
Gaenrm2 rediation surwey meter 


REFSZREWCES: Menatecimmrers imstructiom mennal=> 


Zz 


L PREPARATION (of the learmen) 


3.0 Write =im of lessom om chalkioerd - expizim the importance of 
Gavehiaams Shil im the set up and assembly of the components of 
2 Serom= rey exposure device. 


essential im the assembly of am exposure device when preparing 
Jor rameeraiee operamonms. Improper procedures may 

resalt im the detecitzment of the sauree frum the cahle and cause 
esercised i= avoid d=em-zse tm cahlles and eatemsion tuhes which 
cam result im the Improper ledgire of the source im the extended 


su 
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H,. PRESENTATION (of the skills) 


Operations or Steps 


A. Demonstrate 
1. Placement of camera 


2. Extend control cables 


3. Energize survey meter 


4. Connect control cables to 
‘camera (Some cameras 
may have permanently 
attached cables) 


5. Connect extension tube to 
camera 


16+9~+2 


Key Points (things to remember 
to do or say) 


Li 


po 
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Select an area free from 
obstructions and entanglements 
for the placement of the camera. 


. Place camera on @ solid level 


surface, 


Extend cables with the crank 
away from the anticipated area 
of exposure. 


. Extend cables without kinks or 


loops 


Turn on survey meter, wait for 
warm-up and zero meter. 


. Keep survey meter in clear view 


throughout the remainder of the 
operations. 


Extend extension cable from 
sheath approximately six 
inches. 


. Caution: Do not drop or lay 


extended cable in the dirt. 


. Remove cover from source pig - 


tail port. 


. Connect cable to pig-tail. 
. Caution: Check to insure that 


the connection is properly made 
and free acting. 

Bring cable sheath forward by 
cranking extension handle. 


. Connect sheath to camera. 


Select only the amount of tube 
length required to perform the 
job. 


. Firmly attach tube to camera 


(Tubes may have snap, quick 
twist, or screw-type connectors), 


. Attach end cap, source switch, 


or collimator to free end of 
tube. 
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6. 


7. 


4, Extend tube to object to be 
radiographed. 

5. Remove all kinds and loops 
from the tube using tape to 
support it if necessary. 


Unlock the camera 1. Retract the source as far as 
possible by reverse cranking 
on the handle. 

2. Caution: Do not force crank. Use 
only enough pressure to insure 
source is in the fully retracted 
position. 

3. Place key in lock and unlock the 
sources 


Extension and retraction 1. Turn crank to extend until 
of the source source is firmly ag2inst the end 
of the tube. 

2. Make desired exposure. 

3. Turn crank to retract source 
until source is firmly against stop 
in the camera.- 

4. Observe the survey meter to 
insure source is in the safe 
position. Approach camera with 
caution using survey meter to 
insure source in actually in the 
safe position. 


itt, APPLICATION (practice by learner under close supervision) 


A. 


Divide the class into two groups and have o-.s group instruct the 
other in the proper techniques while the second group performs 
the instructed operations. 


Reverse tbe groups and repeat, 


Supervise the students very closely to insure development of 
sound practices and safety procedures. 


Stress very strongly the proper and constant use of the survey 
meter. 


Invite questions and promote sound discussion whenever possible. 
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iV. TEST (performance of skill to acceptable standards) 


Test each student determining that he can perform the proper technique 
of camera setup for gamma radiography. Have him state his intended 
actions before performing the next step. The student should explain 
the reasons for eack of his actions as he progresses. 


Vv. SUMMARY 


A. No exposure is to be made without having 4 properly operating 
survey meter at the job site. 


B. Survey meter must always be used for each individual exposure 
to make certain that the radioactive source is in a safe or controlled 
position. 


C. Planning each exposure set-up beforehand wil! save a lot of steps 
and a lot of unnecessary lifting. 


D. Personnel monitoring equipment and radiation warning signs must 


be used at all times while making exposures or handling radioactive 
materials and equipment. 


The Next Lesson is: Radiography with Unattached Gamma Ry Sources 


_/ 


INSTRUCTOR's LESSON PLAN 
Related Technical Information 


Unit 16 
Lesson 10 
Time 1.5 hours 


SUBJECT: Radiography with Unattached Gamma Ray Sources 


AIM (or purpose): To develop a working knowledge of the techniques 
for handling gamma source capsules 


TEACHING AIDS: Magnetic source handlers, radioactive capsule and shield 


MATERIALS: Paper cups 
Tape 


REFERENCES: Information Sheet #44 


I. PREPARATION (of the learner) 

A. Develop student interest by discussing the fact that the Atomic 
Energy Commissicn allows the use of @ maximum of 1 curie of 
cobalt 60 and 3 curies of iridium 192 without an exposure device 
providing that a l'' x 1" metal tag is permanently attached to the 
capsule wi.a stainless steel wire. The tag is colored magenta 
and yellow, has the standard radiation warning sign on one side 
and contains the following netice on the opposite side: "Warning - 
radioactiv 2 material ~ do not handle - if found notify civil 
authorities". 


B. The use of these sources is becoming obsolete in radiography 
particularily with the adveat of the crankout type exposure devices. 
Many incidents have occurred in the past when these type of sources 
were left unattended in shop and field operations. A well trained 
radiographer should be familiar with all types of operations 
involving radioactive material and especially the safety precautions 
related thereto. 
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tI, PRESENTATION (of the information) 


source 


B. Handling precautious 


1h. 
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Instructional Topics Things to Remember to Do or Say 
A. The unattached gamma ray 


Briefly outline this practice 

referring to Information Sheet #44: 

a. A paper cupis ti.ped to an object 
and the specimen to be radio- 


graphed is placed a pre-determined 


distance from cup. 
b. Source storage shield is unlocked 


and capsule is removed and placed 


in paper cup with a magnetic 
source-handling rod about eight 
feet long. 

c. Source is replaced in storage 
shield and shield locked after 
exposure has been made. 

Tag attached by a iength of wire 

to the capsule is usually kept 

hanging outside the storage shield 

to facilitate handling of capsule 
with magnetic handler. 

a nylon cord attached to the tag can 

be attached to a pole to remove the 

capsule. 


Exposure to radiation by the 
radiographer can be calculated 
before the actual exposure is made. 
Care must be taken to prevent 
damage to the source capsule as 
thi: could create a serious con- 
tamination problem. Explain at 
length. 


. Source storage shield cavity and 


plug have offsets in their diameters 
to prevent radiation from passing ~ 
between cavity and plug. 

(Illustrate this on chalkboard) 


. A bright colored tag attached to 


capsule is an aid in locating a 
lost capsule. 


If necessary, 
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5. Remember, if you can read the 
printing on the tag then you are 
probably too close to the capsuie. 


Cc. Advantages and dis- 1, An unattached source can be used 
advantages to cdvantage when working ina 
relatively inaccessible area svch 
as becween two rows of aoiler 
tubes. 

2. This type source creates a hazard 
if dropped from a structure or 
into a stream where it would be 
difficult to retrieve. 

3. Source of this type also creates an 
environmental hazard in the 
possibility of overexposure. 

4. These sources usually represent a 
considerable saving in that costly 
exrosure devices are not required 
and the storage shields used with 
unattached sources a. relatively 
inexpensive. 


Til, APPLICATION (drill, illustrations, analogies,oral questions or 
assignments) 
A. Ask students to cite situations where free sources could be used to 
advantage giving a full and thorovgh explanation of each condition. 


B. Have students explain the approved methods for handling free 
sources. 


c. Suggest that students: 
1. Outiine the safety hazards associated with handling free 
sources. 
2. State the advantage of using free sources. 
3. Discuss the disadvantages of using free sources. 


D. Simulate using a free source and have each student perform the 
operation. Discuss their techniques and make corrections if 
necessary inviting all questions as they arise. 


TV, TEST (final check on students’ comprehension of material presented) 
NOTE: Written Test 
A. List three advantages of radiography with free sources. 


B. Give three disadvantages. 
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Cc. 


A. 


What is the chief cause of the deciine in the use of free sources? 


Check and discuss. 


VY... SUMMARY 


Gamma ray sources used without an exposure device have had 
along histery of incidents involving overexposures to 
radiographers and workers near the area of operations. 


This practice originally started with the use of radium as an 
industriai inspection tool. Regulations were non-existant 
during that time. 


Ali safety precautions must be rigidly adhered to for this type 
of operation as well as for the more conventional methods. 


With the advent of crankout and pneumatic type exposure devices, 
there is little justification for the use of the subject method. 


The Next Lesson is: Changing Sources 
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INSTROECTOR S LESSON PLAN 
Macomilarve Setiiis 


Watt 16 
Lesson ff 
Tire 2 hours 


JOB{or operation): Chaneme Sources 


AIM (or purpose}: To devetop sini m the exchance of = depleted saurce 
with 2 new ine scloubty ment 


TOOLS AND EQUIPWENT Remote comtre!l gemmm=2 ray exposure device 
Sontroe Chemcer for the exposure device 


LEACHING AIDS txeposure taclity or restmeted ares 


REFERENCES: Marviactorers irstroctien memais 
Informnaition Sheer $45 


I PREPARATION (of the learmer} 
When a source's 2 ° ity hes Gecz2yed t am umsetisfactory level. it 
is replaced i: the c= 2€T2 by 2 more actiwe serrce. This is done 
by retu7irng the equigmment to the supplier or by its exchence es 
periormed by the raemesranter New sources are shtoped in 
containers called source chamgers Chergme of sources is = simpte 
operation ii properly periommed: however. 2 series of eccidents 
have resulted fram mespesietce or reciiserce im caurce changing. 
The rathiograuher mest master the techuiques to avoid these 
accidents and this lessom is calouizied to help the individusi to ettaim 
this desired ski. 


Tl, PRESENTATION (of the skis) 


Operations or Step: ev Points iithimes te remeniber to 


___ & @r S2y) 


A. Placement of carnera and i. Demomstrete by selecting am zree 
source chanzer ; imee tram ebetructions 2nd 
entanglements for precement of 


Squnp meen... 
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B. Energize survey meter Be. 


23 


Cc. Set up camera l. 


PD. Disconnect old source 1. 


ae 2. 
- 


4. 


m3 E. Conmmpect new source 1, 
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Place camera and source changer on 
2 firm level surface. 


Turn on survey meter, wait for 
warm-up, and zero meter. 

Note: The changing cf scurces 
is best accomplished by two 
people and the use of two meters 
is recommended. 

Each man should keep a meter in 
clear view throughout the 
operation. 


Follow standard procedures for 
connecting the cables. 

Use one iength of tube (Special 
tubes may be supplied with the 
changer) to connect camera to source 
cnanger. 

Cennect tube to empty cell of 
changer. _ 

Check cables and tubes for 
freedom from kinks, loops, or 
tension. 


Issue Information Sheet #45 and 
extend old source into empty cell 
of changer. 

Place survey meter in view through- 
out the disconnect operation, 
Disconnect source from cable very 
carefully. 

Danger: Source changers generally 
do not have locking devices to noid 
the source while disconnecting. 
Exercise extreme care not to pull 
¢ource from the shielded position 
while making connections. 

Remove the extension tube and lock 
old source in place. 


Connect the tube to the cell containing 
the new source. 

Place survey meter in view through- 
out the conn2ct operation. 
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3. Using the same caution as before, 
connect the new source to the cable. 
: 4, Retract the source into the camera. 
5. Lock the camera, 
3 6 Survey the camera to insure the 
j source is in the safe position, 
7. Disassemble the camera and return 
it to storage. 
j 8. Prepare source changer for storage 
or shipment. 


* fil. APPLICATION (practice by learner under close supervision) 
A. Hav2 each student perform the instructed operations under the 
close supervision of the instructor 


a: B. Offer corrective suggestions, invite questions and repeat until 
° all have performed the operation satisfactorily. 
Fa 


IV. TEST (performance of skill to acceptable standards) 

A, Divide the students into gruups of two. Each group must 
display the proper technique of camera setup, positioning of the 
source changer, and use of safety procedures while performing 
a change of sources. Have the students state their intended 
actions before performing the next step of their operations. 
Have students explain the reasons for their action. 
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B. Discuss and evaluate performance as tests progress. 


s V. SUMMARY 


A. Same safety precautions necessary tor source changing as when 
making an exposure. 


B. Operation should not be performed by only one person as a 
second person is necessary to act as a monitor. 


C. Source changers generally are not a safety locking device 
that can be “sed while sources are being exchanged. 


D. Source changing operation should always be performed by 
using a written step procedure for each operation so that 
the proper sequence will be maintained. 


The Next Lesson is: Focal Spot Size 
: 16-11-3 
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EXPERIMENT SHEET 
Focal Spot Size 


Unit 16 
Tesson 12 
Time 4 hours 


SUBIECT: Determining the Foca! Spot Size of an X-ray Generator 


NOTE: 
instructor performs ail operations 


INTRODUCTORY INFORMATION: 
The size of the focal spot ci am x-rav semerztor or the size of 2n isotope 
source has a great imiluemce om thé qustitw of the radiographs produced by 
the equipment. Occasiomaliy the imternz! components 03 2 mbe will 
shift or become damaged alterimg the focal size end resultins m poor 
radiographic quality. isotope sources are ecczsionaliy shipped im the 
wrong size for the job or spemiicztion inten¢e@ The ratiographer should 
be abie to determine when amy of these ummsuzi conditions exis?. 


MATERIALS AND EQUIPMENT. 
X-ray generator or gamma source and exposure iacilities 
Film cassettes and film 
Sheet of iead, 8" = 10" by 903° tick 
Sheet of plywood 8” x 10" with 2° aiam. foie in center 
Dark room facziithes 
Hand drill and 1/64" drill bit 
1-6 ft. measuring tape with 1/32” gsradrations 
i-ruie with millimeter scaie 


PROCEDURE. 
A. Single load 3" = 7 mim cassette with selected Him and lead screens, 


B. Set up =-rav gsenerzior Or gamm=s source tor exposure. 
C. Set the film-focai disteamce at 22°. 


D. Drili = 1/64” bole through the lead sheet =t exactly the center. 

BE. Place the lead sheet om = sheet of plywood or similiar materials in 
which a hole about am imch im dizrieter nzs been cat Position the 
nim hole im the lead sheet 2 the center of the larze baie. 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 16 

Lesson 13 

Time 6 hours 
(1 day) 


SUBIECT: Visit to a Pipeline or Process Construction Job 


AIM (or purpose): To permit the student to observe the construction and 
inspection of pipe, and to experience the hazards and 
rigors of pipe constracuon 


MATERIALS: Film badges 
Dosimeters 
Safety glasses 
Hard hats 


I, PREPARATION (of the learner) 

A. Before leaving for the field trip,the student should be instructed 
as to the reasons for the trip, its objectives, and the need for carefully 
observing the following operations: 

1. The hazards of the construction, particularly the overhead 
handling of pipe, overhead welding, movement of heavy 
equipment, and the work at elevated positions 
The welding of pipe in all positions. 

The care (or mishandling) of welding electrodes 

- The types of welding equipment employed 

Methods of pipe alignment 

Preheating and stress relieving practices 

Weld bead preparation and cleaning practices 

The types of inspections employed aiter completion of welding 


DNA OW & WwW 


B. Issue safety instructions to be followed while at the job site, 
particularly caution against watching the welders at work. Issue 
safety glasses, hard hats, and any other items that will be needed. 
Remind ail students to behave as guests of the company and 
remain in the group under the guidance of the supervisor. 
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Instructional Topics Things to Kemember to Do or Say 


Obse rv 


ations in the wisited Be swe that students are made aware 
tnat a test will be given on what 
was observed. 


fil, APPLICATION {(Azill1, illustrations, analogies, oral questions or 
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signments) 
r returaing from the trip, ask the students to discuss: 
Their opinior of pipe construction work 


The possible source of defects in welded pipe 


The method of handling welding electrodes and how this can affect 
the weld quality 


How the pipe ends were aligned and how this could affect the x-ray 
film image 


How the weld cleaning practices affect quality and possible improved 
methods of weld cleaning 


The methods used for inspection 


The special handling toois used by the inspectors 


IV. TEST (final check on students’ comprehension of material presented) 


A. 


| 

Z 

. CS 
' 

: 


Instruct each student to prepare a detailed written report on the 
observations made during the plant tour. Suggest that he cover 

in detail all observations that will in any way affect the radiographers 
function either in the field of manufacture, fabrication, inspection, 
handling or testing. 


Have them list any suggestions they may have for future field trips 
and how these trips may te made more fruitful or benificial to them. 


Check each report and discuss the results with the group. 


The Next Lesson is: Film Manufacturing Process 
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INSTRUCTOR'S LESSON PLAN 
Related Technica? Information 


Unit 17 
Lesson _1 
Time i howr 


SUBJECT: Film Manufacturing Process 


AIM (or purpose): To empkasize the methods and controls used in the 
making of radiographic film 


TEACHING AIDS: Film: The Inside Story. 32 mins., 16 mm, sound, 
Eastman Kodak Compapy, Rochester, N.Y. 
Film projector and screen 


L PREPARATION {oi the le2rner) 
A. Introduce the film giving its name length and type. Ask the students 
to carefully observe the following: 
i. The layers of different materials which comprise the structure 
of radiographic fiim 
The functions of each layer of the radiographic film 
The chemicals used to produce 2 sensitized emulsion 
The care used to insure uniformity of the finished product 
The care used m handling of radiographic film. 
The fact that most x-ray film consists of seven layers of materials 


op WN 


B. Advise the students that a test will be given after the film is 
shown and suggest that it be closely observed with this in mind. 


li PRESENTATION fof the learner} 


Instructional Topics Things to Remember to Do or Say 
A. ‘The Inside Story Show the film. 


ii, APPLICATION (drill, illustrations, analogies, oral questions or 


assignments) 
A. Review the film emphasizing these points in the discussion: 
1. The structural make up of radiographic film 
a. The film base 
b. The emulsion 
c. The suriace gelation layer 
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: it Exposure Changes for Changing Density ; 
Unit iZ = i 
Lesson_ 8 
fime 3 hours i 


SUBJECT: 


Changing the density of radiographs from one value to a second 
desired value i 


NOTE: 
Instructor performs all operations 


INTRODUCTORY INFORMATION: 3 
The exposure charts for x-ray radiography are constructed for a fixed 

density. It is often necessary to change the density of a radiograph 

i to comply with specifications, increase contrast, or to improve the 

pt... readability of the film. The radiographer should be able to adjust the 


: density of the film by adjustment of the exposure time given by the 
i ; exposure chart. 


4 | MATERIALS AND EQUIPMENT: 
X-ray generator and exposure facilities 
Film cassetteg and Kodak AA film 
Sample part for inspection 
Densitometer 
Characteristic curves for type AA film 


Darkroom facilities including equipment, materials, lead numbers, etc. 
Logarithm tables 


ees ahdeebenterer on a idee +P teats 


PROCEDURE: 
A. Single load film cassettes with type AA film. 


B. Set up the x-ray generacor for an exposure of the sample part using 
q the exposure chart constructed in a previous experiment. 


C. Place a film directly under the focal spot of the machine and : 
center the sample part on the film. Mark the film for identification. 


D Make an exposure in accordance with the exposure chart. 
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2. The treatment of silver nitrate and potassium bromide to produce 
the sensitive silver bromide crystals 

3, The extreme care exercised in making of film to insure freedom 
from defects in the finished product 

4, The quality control checks used to insure uniformity of the 
finished product 


B. In addition to reviewing the actual film content,sorae reference can 
be made regarding the need for continued careful handling of 
the product after itis received for use by the radiographer and the 
need for his being aware of expiration dates and film storage conditions. ~. 


IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 
A. What is the purpose of the plastic layer between the two emulsion 
layers of radiographic film? 


B. What is the composition of the gelation layer in radiographic film? 


C. What part does the emulsion perform in the exposure of a radiographic 
film ? 


D. Why is the radiographic film subjected to the various inspection by 
the manufacturer during the manufacture of the film? 


E. What would be the consequences to the radiographic operator if the 
film did not react uniformly on exposure? 


V. SUMMARY 
A. Parts of this instructional movie were made under simulated 
conditions because the film cannot be exposed to white light. 


B. It is possible for the resultant film speed to vary slightly from 
one batch of raw material used in the manufacture of the film to 
another. 


When opening 2 new box of film,cut off a strip of the top or bottom 
sheet, or both, and develop without exposing it to check for film 
fog. 


Always observe the manufacturing date on the box before accepting 
film. 


The Next Lesson is: Characteristics of Radiographic Film 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 17 
Lesson_2 
Time 2 hours 


SUBJECT: Characteristics of Radiographic Film 


AIM (or purpose): To develop background information regarding the 
properties of industrial film and how these properties 
affect radiographic quality 


TEACHING AIDS: Samples of coarse and fine grain film 
identical radiographs using different films 


REFERENCES: Radiography in Modern Industry, 1958, Eastman 
Kodak Co., Rochester, N.Y. 
Kodak Photographic Fiims and Plates for Scientific 
and Technical Use, Publication P-9, Eastman Kodak 
Co., Rochester, N.Y. (1960) 
Characteristic curves of various films ~ Eastman 
Kodak Co 


I, PREPARATION (of the learner) 
A. State the subject and relate its aim or purpose outlining briefly 
why film characteristics are so vitally important to the radio- 
grapher. 


B. Explain that the lesson will preve to be an interesting and 
informative one, imparting some fundamental and basic 
information that will be of considerable help to all. 


A SS ST heDSSGEoened Cra 
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Instructionai Topics nee Things to Remember to Do or Say_ 
A. The characteristic curve l. Refer to curves shown in text. 
2. Explain by chalkboard sketches: 
a. The method of constructing 
a characteristic curve 
b. The coordinates of the curve 
c. The relationship between 
density and exposure 
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Grauularity 


Resolving power 


Turbidity 


Inherent film contrast 
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Outline the differences in 
characteristic curves of different 
film, i.e., the differences in 
chemistry and processing. 
Display typical characteristic 
curves, 


Define granularity on chalkboard 

as minute silver particles having a 

tendency to group together in 

relatively large masses. This is 

referred to as clumping. Coarse 

grain film exhibit this graininess 

more than fine grain film. The 

X-ray image is composed of 

countless minute silver grains. 

Explain: 

a. The relationship of granularity 
to film speed 

b. The effect of increased 
radiation energy on graininess 

c. The granularity from 
fluorescent screens 

d, The relationship of development 
time to graininess 

Compare a fine grain film with a 

coarse grain film on chalkboara. 


Define and explain resolving power. 


. Explain the dependence of resolving 


power on the character of the 
emulsion, 


Explain film turbidity and its 
relaticn to exposure. 
Define as muddled or stirred up. 


Differentiate betweer inherent film 

contrast and subject contrast. 

Film contrast is: 

a. The range of inherent grain 
sizes 

b. Its relation to density 


. Subject contrast is the ratio of 


radiation intensities passing through 
two selected portions of a 
specimen. 
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4. Show the method of determining 
the contrast exaggeration from the 
slope of the characteristic curve. 


F. Sharpness (Acutance) 1. Define film sharpness as detail 
of image not blurred. Refer to 
Figure 20, Page 27 Eastman 
Textbook. 

2. Explain: 
a. The dependence of sharpness 
on the emulsion 
b. Why weak developer reduces 
sharpness 
3. Explain why sharpness is more 
important than resolving power 
in radiography. 
4. Sharpness also depends upon 
intimate film and screen cortact. 


G. Factors affecting sensitivity Have students turn to Page 48, 
Eastman Textbook and explain the 
factors listed in Table VI. 


ffl. APPLICATION (drill, illustrations, analogies, oral questions or 
assignments} 


Have all students: 
A. Explain the construction of a characteristic curve, 


B. Point out the information which can be derived from the curve. 
Have the student concentrate on speed and density gradient. 


C. Explain film contrast and how to determine the density range which 
produces the maximum contrast. 


D. WGefine granularity and how it is produced. Explain the techniques 
for minimizing "graininess". 


E. Give a definition of sharpness. 


IV. TEST (final check on students’ comprehension of material presented) 


NOTE: Written Test 

A. From the characteristic curves which have been discussed, 
determine the film with the maximum speed. (Curves are 
in textbook) 
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Above what approximate value of density will contrast exaggeration. 
occur in Kodak AA film? 


What range of density will give the best contrast using Kodak M 
film with lead screens ? 


What is graininess? What factors can be controlled to minimize 
graininess ? 


Define image sharpness. How does the character of the emulsion 
effect sharpness ? 


Have students work a problem involving the use of logarithm tables 
in figuring a change in film exposure time for a particular film 
by increasing the required relative density from 1. 5 to 2.0. 


Check and discuss. 


V. SUMMARY 


A. 


The characteristic curve is most important in selecting film to 
be used for any particular assignment. 


Film grain size increases with film speed. Relatively small 
grain size is desirable. 


Film resolving power depends upon the character of the film 
emulsion. 


Film contrast is inherent. Subject contrast depends upon the 
shape or thickness variation of the specimen and on its density 
variation. 


Spent developer causes a reduction in image sharpness. 


When using intensifying screens, good contact with film is necessary 
for maximum sharpness. 


The Next Lesson is: Radiographic Screens 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 17 
Lesson 3 
Time 2 hours 


SUBJECT: Radiographic Screens 


AIM (or purpose): To define the purpose, and mechanisms of 


intensification and the advantages and disadvantages 
of radiographic intensification screens 


TEACHING AIDS: Lead and fluorescent screens 


REFERENCES: Radiography in Modern Ind.stry, 1958, Eastman 


Kodak Co., Rochester, N. Y. 
Information Sheet #46 


1, PREPARATION (of the learner) 


A. 


After introducing the subject, make the following statement to create 
interest and discussion: The use of lead screens with radiographic 
film will decrease the required exposure time and reduce the adverse 
effects of scattered radiation on the film and lead screens can also 
improve image quality. Calcium tungstate screens reduce 

exposure time and the amount of the x-ray radiation beam absorbed 
by the film is less than 1% of the total. This means that more 

than 99% of the available energy is performing no useful purpose. 
Therefore, any means of increasing the amount of energy utilized 
for creating the image will increase the efficiency of the operation. 
Radiographic screens are used for this purpose. 


Explain that it is not expected that these statements will either be 
understood or accepted as such but are being made to demonstrate 
the depth and scope of this particular lesson and what exactly is 
being proposed for coverage. 
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instructional Topics 
A. The purpose of screens I 


1. Intewsification 
2. Reduction of scattering 
3. Preferential intensification 


B. Mechanisms of i. 
intensification 
C. Disadvantages of screens y. 


1. Film contact 
2. False indications 
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Il. PRESENTATION (of the information) 


Things to Remember to Do or Say 


Outline on the chalkboard the 
possible reductions in exposure 
time which result from the use 

of lead or flucrescent screens. 
Explain the reduction in scattering 
when lead screens are employed and 
the problems of scattering when 
fluorescent screens are used. 
Lead screens filter out or absorb 
soft primary radiation and 
secondary scattered radiation 
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while fluorescent screens cause film ,j 


blurring and fogging, particularily 
if intimate contact is not made 

and maintained with the film. 
Define on cnalkboard the conditions 
which may result in longer 
exposure times when iead screens 
are used. 


Explain the preferential intensification, : 


of lead to the primary beam and 
filtering of scattered radiation. 


Issue Information Sheet #46 and 
explain the action of lead screens 
in producing electron emission 
and secondary radiation pointing 
out that a lead screens’ reaction to 
radiation is in the form of 
electron emission while secondary 
radiation is absorbed by the lead. 
Explain the light emission of 
flucsescent screens in that certain 
chemicals fluoresse and as 

they absorb x-rays or gamma rays 
they immediately emit light. The 
light intensity depending upon 
radiation intensity. 


Explain the effects of non-uniform 
contact between film and screens 
resulting in blurring and fogging. 


«3 
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3. Static electricity marks 2. Show how to determine if screens 
4. Afterglow contact is uniform. Tape cassette 
5. Graininess tightly but do not damage film. 

6. Cleanlmess requirements 3. Explain how false indications are 


generated by scratches on the 
screens. See illustration page 24 
figure 19, Eastman Textbook. 

4. Discuss the generation of static 
electricity and the marks it 
produces. Static marks are star 
shaped and usually occur in dry 
climates when cassette is thrown on 
work bench and if operator is wearing 
rubber soled shoes. 

5. QOurline the effect of afterglow from 
fluorescent screens. After- 
glow in fluorescent screens blurs 
film. 

6. Explain why fluorescent screens 
cause graininess and why 
graininess from fluorescent screens 
is independent of film grain size. 

7. Demonstrate the necessity of keeping 
screens free from dirt, lint, 
and trash. (images of dirt will 
appear on radiograph and will 
tend to scratch the film. 

It will also contaminate developing 
chemicals.) 


fii, APPLICATION (drill, illustrations, analogies, oral qvestions or 
assignments) 
Have students: 
wa. Explain the effects of using lead screens on the speed of exposure 
when employing 160 kv or more. 


B. Explain the effects of lead screens on the definition of the 
radiograph. 


C. List and explain the undesirable effects of intensifying screen 
usage. 


D. Explain the phenomenon which results in intensification when 
using lead screens. 
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Ek. Explain why lead screens are not used at lower kv Settings. 

F. Explain why calcium tungstate screens are not used with gamma rays. 

G. Place a calcium tungstate screen near a source of gamma radiation 
and have students observe the greenish glow emitted by the screen. 


Darken the room before exposing the screen. Opserve all required 


safety precautions when conducting this demonstration. Ask students 
to explain the demonstration. 


IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 


A. What happens when radiation passes through a thin sheet of lead 
placed in contact with a film in its exposure hollder? 


B. What is the most objectionable characteristic of fluorescent 
screen intensification ? 


C. What is afterglow and why is it objectionable ? 


D. Scratches, dirt, and lint between the film and the screen cause 
undesirable effects. Elaborate. 


E. What is the effect of poor film to screen contact? How can the 
degree of contact be determined? 


Check and discuss. 
V. SUMMARY 
A. Lead intensifying screens are usually used at radiation intensities 
above 125 kv. 


B. Calcium tungstate screens are for x-ray use cnly. 


C. Lead screens speed exposure time by electron emission. 


The Next Lesson is: Loading of Film Cassettes 
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INSTRUCTOR'S LESSON PLAN 
Manipulative Skills 


Unit 17 
= Lesson 4 
Time 1 hour 


JOB (or operation); Leading of Film Cassettes 


AIM (or purpose): To assist the «tudent in the development of skills 
and the proper techniques of handling film, screens 
and cassettes 


MATERIALS: Film 
Trichloroethyleae 
Cheese cloth 
Very fine steel wool 


TEACHING AIDS: Film cassettes 
Intensifying screens 


REFERENCES: Radiography in Modern Industry, 1958, Eastman Kodak 
Co., Rochester, N.Y. 


I PREPARATION (of the learner) 
Write aim of lesson on chalkboard and stress the need for this effort 
in that proper handling, loading, and care of film cassettes and screens 
is essential to production of high quality radiographic film. Use of 
proper handling procedures and high quality work are characteristics of 
competent radiographers and an individual will prosper and succeed in 
direct proportion to how well he can perform the total task. Making 
a first class exposure is not enough if the film is damaged or 
destroyed through improper handling. 


hereto, 


Ii. PRESENTATION (of the skills) 


Operations or Steps Key Points (things to rermember to 
do or say) 
A. Demonstrate in lighted room 1. Clean work bench space of all 
preparation of loading area objects in the area particularily 


where film is to be loaded 
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B. Collect materials 


C. Examine cassettes and 
screens 


D. Assemble components 
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Wipe top of work bench with 
damp cloth to remove all dirt 
and lint. 

Dry bench top with dry cloth 
Rub top of bench with palm of 
hand to insure freedom from 
grit and dirt. 


Select cassettes, screens, and 
film to be used in loading. 

Place each component in convenient 
position for assembly. 

Stand film box upright against 
backboard behind work area. 


Open cassettes and inspect for 
lint or dirt. If necessary 
clean them with a damp cloth 
and dry thoroughly. 

Examine screens for lint, dirt, 
excessive oxidation, scratches, 
or creases. 

If necessary clean oxide from 
lead screens with cloth wetted 
in trichloroethylene. Dry 
thoroughly. Heavy concen- 
trations of dirt and oxidation may 
be removed by light rubbing 
with very fine steel wool. 


Caution: Use only recommended 


solvents and never use an abrasive 
on fluorescent screens. 

Discaxd screens with creases. 
Examine screens to insure that 
intirnate contact can be made 

over the full surface. 


Place screens in cassettes 

with cassettes flat and open on 
the bench. 

If a thicker screen is to be 

used on one Side, be sure that the 
screen is on the back side of 

the cassettes. 
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E. Load film 1. Remove film from the box 
one at a time. 

2. Remove interleave from film. 

3. Hold film by the edge and lay 
on screen opposite the flap 
of the cassettes. 

4, Caution: Avoid crimping, 
sliding, fingerprinting or 
scratching the film. 

5. Lay other screen on film 
without sliding. 

6. Close cover, tape or lock. 


TI. APPLICATION (practice by learner under close supervision) 
A. Have ali students practice film loading while room is 
lighted, using old developed film. 


B. Have all students practice film loading in dark room with only 
safe light illumination still using old developed film. 


C. Give close supervision throughout, inviting ali questions and 
repeating any procedure that is the least doubtful. 


IV. TEST (performance of skill to acceptable standards) 
NOTE: Performance Test 


A. Collect cassettes, screens and undeveloped film on the work 


bench. Have each student load one cassette in total darkness 
from the disassembled layout. 


Check resuits and discuss repeating operation where unsatisfactory 
results were obtained. 


V. SUMMARY 
A. Good Housekeeping in film loading room is absolutely necessary 


to prevent film artifacts. 


B. Preliminary steps can be taken before white lights are 
extinguished. 


C. Cassettes shouid be marked top and bottom so that proper 
thickness screen is on the proper side. 


D. Screens are sometimes used on one side only. 


The Next Lesson is: The Photographic Process 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 17 
Lesson 5 
Time 1.5 hours 


SUBJECT: The Photographic Process 


AIM (or purpose): To acquaint the students with the chemical reactions 
which occur in the process of producing a radiograph 


REFERENCES: College Chemistry, Sinko and Plain, 1966, McGraw-Hill 
Book Co., New York, N.Y. 
Negative Making ~ with Kodak, Blank and White Sheet 
Films, Kodak Publication No. F-5-19¢2, Eastman 
Kodak Co,, Rochester, N, Y. 
I, PREPARATION (of the learner) _ 7 
A. Develop student interest in the proposed subject by pointing out 
that the sole purpose of the lesson is to assist the radiographer 
in doing quality work. 


B, While a knowledge of the chemical processes of film exposure and 
development is not absolutely essential to the production of 
darkened firm, this knowledge is essential if the radiographer 
desires to n.aintain the highest possible level of quality workmanship, 


Il. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. The emulsion 1. Explain the purpose of the gelatin: 
1. Gelatin a. Acts as a vehicle which 
Z. Chemical composition silver bromide crystals are 
3. Sensitive collodial distributed 
suspension b. Crystal distribution must be 
4, Grain size uniform for dependable radiographs 


c. It has properties which 
increase silver bromide (AgBr) 
sensitivity to radiant energy 


17-5~1 


ane 


Fa ATA ib tein a etree each eat ay hate Veulrrals iain ne mth tian Phy ina tetetente cvdan Teenie nine fe GAN nmATlAN Ae AD Hel aL nm ity ebsienta wa ateemate “wee! “4 . £08 
a 7 ma San’ ett fe tin shoe bs tha a a aa oe ar hk SN reer eral ies bo, = Fi 13 Oba rac beet eet ‘ Mn ahh al Sa htt Sat aarti dE 5 stad 13 Sars ahh 


wt fn 


’ 
& 
‘ 
Fy 
' 
{ 
‘ 
? 
3 
. 


Sg fe Sa eee ek aN OAD AR ce ae FL A BS A IN y Dna tele Salih tage Aven y SDR AEN AVA Nt 
r 
fe al catia 7 ; Seeder A Pot aaa ei a el Sete dl that ee tas on 


B. Exposure and the latent 
image 


C. Developing 
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Outline on the chalkboard the 
process of mixing chemicals to 


form the sensitive collodial 

suspension: 

a. Start with a flexible cellulose 
derivitive base coated with 
an adhesive sub-coat which 
binds emulsion firmly to 
base 

b. Film coated on both sides to 
increase speed 

c. Film consists of seven layers; 
cellulose base, adhesive on 
both sides, emulsion on both 
sides, protective coating on 
both sides 


. Write the chemical equation 


for the reaction on the chalk- 
board, i.e., 
AgNo3 + KBr = AgBr + KNO3 


. Explain the light-sensitive 
characteristics of silver bromide. 
. Explain the relationship between 


grain size and holding time of the 
suspension. 


Explain the tendency of AgBr to 
decompose to free metallic silver 
when exposed to radiation. 


. Relate the amount of decomposition 


to the amount of exposure. 


. Ask questions. 


Explain the reduction of AgBr 
by the developer to form black 
metallic silver. 


. Relate the film density to the 


extent of decomposition on 
exposure and the amount of AgBr 
converted on developing. 


. Define the time dependence of 


the developing process. 
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D. Fixing 1, 


4 
E | E. Washing and drying 1. 
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. Caution against over develop- 


ment and the reduction of all 
silver to the metallic form. 


Explain the presence of unaffected 
AgBr left in the tilm after developing 
and its sensitivity to radiation and 
light. 


. Outline the reaction between the 


fixer (sodium thiosulfate) and 
the unexposed AgBr to form water 
soluble silver thiosulfate ions, 


. Explain and discuss the time 


dependence of the fixing reaction. 


. Define the action of hardeners. 


Explain the necessity of washing 
to remove the soluble silver ions 
from the film. 


. Stipulate the tirnme and temperature 


requirements of washing for 
adequate removal of the silver 
ions. 


. Explain and discuss the drying 


process necessary to put the film 

in condition for handling and 

storage: 

a. Remove excess moisture from 
film 

b. Vent drying cabinet 


c. Do not overheat film 


d. Clean, warm, dry air necessary 
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Il. APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 
A. Have individual students explain and illustrate when possible: 
The composition of the emulsion 
The exposure process and the chemical reactions that occur 
The chemical process of development 
The chemical process of fixation 


PWN 


What is the result of prolonged over-development? 
What happens to the unaffected silver bromide crystals if film 
is exposed tc light béfore fixation? 


B. Question to promote discussion: 
1 
2 


3. How are solvable ions removed from film? Why? 
4. Why is film washed before drying? 
5, What effect does humidity have on film drying? How can it 


be reduced ? 


IV. TEST (final check on students’ comprehension of material presented) 
NOTE: Written Test 

Define the sensitive chemical compound in film emulsions. 

What occurs when radiation strikes the emulsion? 

Describe what takes place in the developing of film. 

What happens to the film if it is left in the developer for an amount 

of time longer than necessary to develop the latent image ? 

Define the element that forms the black image on the film? 

What occurs when the film is fixed? 

Why is it necessary to wash the film after fixing? 

Check and discuss. 

V. SUMMARY 
A. Radiographic film normally consists of seven layers of materials; 

three layers on each side of the base material. 


Cer Oe 
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B. Silver bromide crystals are light sensitive and are sensitive to 
radiation. 


C. The latent image of a specimen is formed by the decomposition of 
silver bromide to free metallic silver. 
silver salts and the hardening of the gelatin so it will withstand drying 
with warm air. 


E. Washing diffuses and washes off the fixer. 


The Next Lessonis: Film Artifacts 


2 D. Fixation and hardening are necessary for the removal of undeveloped 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 17 
Lesson 6 
Time 2 hours 


SUBJECT: Film Artifacts 


AIM (or purpose): To develop an understanding of the various unsatis- 
factory conditions which occur in radiography, the 
causes of these conditions, and how they are 
eliminated 


TEACHING AIDS: An assortment of damaged film 


REFERENCES: Radiography in Modern Industry, 1958, Eastman Kodak 
Company, Rochester, N.Y 


I, PREPARATION (of the learner) 
A. After introducing the subject of the lesson, point out that nothing 

reflects more on the abilities of a radiographer than the 
production of poor quality film, even though the poor quality may be 
the result of a variety of causes and many circumstances other 
than poor workmanship. Conditions quite often arise which change 
the quality level of the film and the radiographer raust learn to 
recognize these conditions in order to be able to correct the 
cause and bring the level of quality back to normal. 


B, This lesson will deal with the abnormal qualities that can 
affect the quality of film adversely and its importance is 
relatively self evident. 


II. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say to Remember to Do or Say 
A. Incorrect density 1. Explain the conditions which 
1. Over or under-exposure can result from incorrect 
2. Over or under-development exposure. 
3, Depleted developer 2. Describe the latitude in density 


which can result from developing 
procedures, Explain how changes 
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in development can be beneficial 
as well as harmful. i 
3. Display sample film. 


B. Incorrect contrast 1. Outline the effects of improper ms 
1, Radiation quality penetration characteristics on 
2. Over or under-development film contrast. : 
2. Describe the effects of “—- 
development procedures on 
contrast. : 


3. Display sample film. = 


C. Poor sensitivity 1. Outline the methods of adjusting 
1. Geometric factors exposure dimensions to improve oe 
2. Film factors definition. 
focal spot on film sensitivity. “ 


3. Review the problems in the use 

of radiographic screens 
=_— 4. Examine the choice of film for 
= > the job being performed. 


: : 2. Review the effects of a large 
5. Display sample film. 


i 2 
i : 
| rr 4 D. Fog 1. Describe the effect on film when “ 
a 1. Light leaks exposed to light or radiation 
\§ 2 2. Radiation leaks leaks. : 
: 3. Improper safe lights 2. State the desired characteristics : 
-_ 4. Heat, humidity, and of a safe light and detail the 
E vapors consequences of improper handling ‘ 
_ 5. Improper darkroom of film under safe light condition. co 
Bi procedures 3. Explain the effects of atmospheric 
oe conditions on film fogging. : 


4. Describe the dark room procedures -: 
which result in fogging. 
5. Display sample film. 


the use of depleted chemicals. 


7 E. Streaks and stains 1. Explain why dirty film hangers cause _ 
ia il. Film hangers streaks. : 
— 2. Poor chemical agitation 2. Describe the effects of improper ~ 
: 3. Elimination of stop agitation of developer, stop bath, .. 
ia bath and fixer on stains and streaking. if 
: 4. Elimination of wetting 3. Explain why the elimination of ad 
bo agents stop bath and wetting agents ; 
i 5. Spent chemicals cause streaking. i] 
iF : 4, Describe the staining of film from ~ 
7 , 
: 5 J 
2 2 
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5. Display sample film. 


F. Mechanical film defects l. Describe the conditions which 

1. Damage to emulsion cause each of the listed defects. 
a. Loosening 2. Explain how these conditions are 
b. Scratching eliminated. 

2. Crimp marks 3. Display sample film. 

3. Static marks 

4, Air bells 

5. Dirt in cassettes 


eh 


TI. APPLICATION idrill, illustrations, analogies, oral questions or 
assignments) 
A. Have all students separate the sample film into groups 
representing: 
1. improper techniques 
2. Improper darkroom practices 
3. Mechanical handling defects 


B. Suggest that they identify the source of the defects in each 
category. 


C. Have them explain how each defect can be elirn:inated. 


IV. TEST (final check on students’ comprehension of material presented) 
NOTE: Written Test 
A. What is the cause of light and dark streaks on film which has 
been developed using hangers? 


B. What causes streaks at the top corners of film which has been 
processed while suspended on film hangers? 


C. How can a radiographer determine if a crimp mark was made 
before or after exposure? 


D. How is & static mark identified? Eliminated? 


E, What happens to film that is washed for proionged periods in 
warm water? Why? 


F. Describe the effect of fogging on sensitivity? Why? 


G. How cana radiographer determine when the darkroom 
chemicals need replenishing or replacing? 
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H. What causes air bells? How can they be eliminated? 


Check and discuss. 


i 
V. SUMMARY  ——(i‘“—sO~*~*~*~*~*~*~*~*~<“‘“‘“‘( 
Pe: A. Correct optimum film density is seldom achieved. 
B. Film contras‘ can be improved with correct developing 
ee procedures. 
a C. Good film sensitivity depends upon proper geometry of 
E- exposure set-up, proper film screens and the proper film. 


D. Film fog is caused by age of film, heat, light leak, over- 
developing, improper safe lights, humidity, vapors, etc. 


E. Other film or artifacts are streaks, stains. 


F. Mechanical defects include damaged emulsion, static marks, 
dirt in cassettes, etc. 


The Next Lesson is: Care and Handling of Radiographic Film 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 17 
Lesson 7 
Time 1. 5 hours 


SUBJECT: Care and Handling of Radiographic Film 


AIM {or purpose): To teach the correct techniques for care and handling 
of radiographic film 


TEACHING AIDS: Film boxes 
Film with interleaves 
Film storage envelope 


REFERENCES: Radiography in Modern Industry, 1958, Eastman Kodak Co., 
Rochester, N.Y. 


I. PREPARATION (of the learner) 


Since radiographic film is highly sensitive and easily damaged. It is 
necessary to consider the subject of care and handling film. Radiographic 
film is sensitive to light, heat, moisture, some gases, radiation and 
physical strain. The best radiographic techniques can be rendered 
worthless if the film is damaged before, during, or after processing. 

To avoid this waste in time, energy, and money, a knowledge of film 
handling practices is most essential and in some instances mandatory. 


i. PRESENTATION (of the information) 


Instructional Topics Things to Remember tr, Do or. Say 


A. Opening of film boxes 1. Demonstrate the operation. 


2. Explain the function of the inner pack 
or seal (keeps out moisture) 

3. Caution against rapid withdrawal of 
film from the box and explain static 
marks. 

4. Recommend removal of the film in 
the interleave to avoid scratching. 


B. Loading and handling 1. Recommend the loading of film in the 
cassettes interleave when screens Zre not 
employed, 
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2. Explain why the film cannot be loaded 
Q 3 in the interleave when using screens; 
Interleaf image appears on radiograph. 
3. Caution agamst abrasicn of film in 
loading 
4. Describe the strain damage to film 
caused by excessive bending or pressure 
on the cassette or exposure holder. 


C. Storage of film 1. Explain the idea! storage facility, 

such as the film storage cabinet in 
the darkroom. 

2, Explain the desire for: 
a. Controlled temperature and humidity 
b. Controlled environment 
c. Light tightness 
d. Radiation shielding to prevent fogging 

3. Recommend a film supply equal only to 
requirements. 

4. Explain the desirability of maintaining a 
stock rotation plan. 


D. Dark room handling 1. Use oldest film first. 
2. Explain and display film damage from: 
a. Improper attachment of film to 
- v4 hangers 
: b. Overloading tanks 

3. Explain why the temperature of the 
drying process must be controlled. 

+, itxcessive humidity and heat affects 
film quality and film drying time. 

5. Explain the necessity of corner 
removal on processed film,because it 
removes corner clip holes and sharp 
edges that scratch other film. 

6. Recommend the utilization of iater- 
leaving for storage of processed film 
as it prevents film abrasion. 

7. Display the recommended edge seal 
envelope for processed film storage. 


fil, APPLICATION (drill, illustrations, analogies. oral questions or 


as Signments) 
Have all students: 
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A. Explain the procedures, precautions and whys for opening and 
handling of boxed film. 

B. Outline the techniques for loading film casseites, employing paper 
interleaving, and the avoidance of strain damage. 

C. Describe the ideal film storage area and explain the reasoning 
behind the design. 

D. List three operations in the darkroom where film may be damaged. 

E. Describe the procedure for the storage of exposed film. 

Iv. TEST (final check on students' comprehension of material presented) 


NOTE: Written Test 
What is the purpose of the paper interleave found in new film packages ? 


A. 


How can it be used to advantage after the box is opened for use? 


What type of film defect can result from very rapid withdrawal of 
film from the package ? 


List four operations of film handling where emulsion strain is 
likely to occur. 


Why is it best to keep only a limited amount of film in storage? 
What is the purpose of corner cutting after the drying of film? 


Check and discuss. 


V. SUMMARY 
Care must be taken when removing unexposed film from container to 


A, 


D, 


prevent static marks on film and to keep sharp corners of film 
from damaging other film. 


Interleaving paper prevens abrasion and can be left on film if 
screens are not being used in cassettes. 


Film storage includes proper inventory to prevent ageing of film; 
protection from x-ray and gamma radiation and protection from 


excessive heat. 


Interleaves should be used in storing processed film. 


The Next Lesson is: Multiple Film Exposure 
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. EXPERIMENT SHEET 
4 Multiple Film Exposure 
‘ Unit 17 
ve ts Lesson & 
Time 4 hours 


= SUBJECT: 


The radiographic inspection of parts or materials with high subject 
contrast due to shape of the part 


_ NO.E: 
Be Ls Instructor performs all operations 


| 
INTRODUCTORY INFORMATION: 
= When a part must be inspected which has two cr more areas of varying 
ae thickness, selection of the proper film involves a critical analysis to 
determine the density at the thickest and thinnest areas of the part. 
If the density of the film in these areas cannot be maintained within the 
limits desired for a single film, multiple exposures are required to 
achieve the desired results. To avoid the time consumption of 
E multiple exposure, techniques may be used to achieve the desired 
| results in a single exposure. Developing skill in the use of these 
| techniques is the purpose of this experiment. 


MATERIALS AND EQUIPMENT: 
Gamma ray or x-ray source and exposure facilities 
Film cassettes and film 
Survey meter 
Densitometer 
Penetrameters, lead numbers, and shims 
Chara7teristic curves of film 
Sample parts 
Darkroom facilities 


PROCEDURE: 


A. Measure the thickness of the part at the maxinium and minimum 
areas. Determine the ratio of the thicknesses. 


B. Examine film types to determine if a suitable film ia available 
for a single film inspection. 
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Use characteristic curves to determine the difference in the relative 
exposure to maintain the density limits between 1.5 and 3.0. 


If a single sheet film cannot be used, select a slow speed film for 
the thin section of the part. The film should be selected to be 
given an exposure for a density of 2.0. 

Examine the characteristics of other film to determine which 
possesses a speed, at a Jensity of 2.0, relative to the first 
equivalent to the ratio of the thicknesses from the maximum and 
minimum areas. 

Load suitable film cassettes with one film of each type and 
appropriate screens. Use only two screens placing one screen 
on each side of the film sandwich. 

Transport the equipment to the exposure site. 

Select desired exposure conditions and erect equipment. 

Setup film for exposure using 2-2T penetrameters for each thickness 
to be examined. Place penetrameters on shims of equal thickness 
if placement cannot be made directly on the part. 

Mark the film with appropriate numbers for identification. 
Calculate the exposure time to produce a density of 2.0 on the 
slower film and the thinnest section. Check the density which will 
result from exposure of the faster film in the thicker section. 

The density should be between 1 5 and 3.3. 


Energize the survey meter, wait for warmup, and zero meter. 


Perform exposure, survey equipment. and secure in safety 
condition. 


Develop film for 5 minutes at 68°F ., ' fix, wash and dry. 


View each film individually in the areas of the part where the 
density and sensitivity meet the required limits. 


Measure the density of each film in the areas of interest. 
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CONCLUSIONS: 


A. The maximum thickness ratio which could be tolerated under 
these limitations if Kodak AA and M film were used is 


B. This technique ; , or . be used with 
only one type film even though the density could nct be maintained 
within limits on a single sheet of film. Explain. 


C. The density of each film or 


the value expected from the 
exposure calculations. 


The Next Lesson is: Darkrooms 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 18 
Lesson 1 
Time 2 hours 


SUBJECT: Darkrooms 


AIM (or purpose): To acquaint the student with construction features of 
portable and stationary darkrooms 


REFERENCES: Nondestructive Testing Handbook, Volume I, 1963, 
Society for Nondestructive Testing, Evanston, Illinois 
Information Sheet #47 and #48 


I. PREPARATION (of the learner) 
A. Explain that it is sometimes necessary to improvise a temporary 
field darkroom, and a knowledge of the basic requirement of such 
a facility would be most helpful. It would be beneficial to know 
what problems occur when operating from portable darkrooms 
that generally do not occur in stationary facilities. 


B. This lesson will also provide a thorough study and consideration 


of all construction features whether they are used in portable 
or fixed installations. 


II. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. Stationary darkrooms 1. Issue information sheets #47 and 
1. Layout 48. 


2. Describe the area requirements by 
the planned volume of work to be 
performed. 

3, Explain the desirability of separate 
loading and processing rooms for large 
work loads. 

4. Discuss and expl ain the necessity 
for keeping the wet functions 
separate from the dry as it prevents 
damaging of the film. 
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Construction 


Processing tanks 


Dryers 
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Explain the desirability of using 
chemical resistant paints on 
smooth finished walls since 
photographic chemicals attack 
ordinary house paint. 


. Elaborate on the necessity for tile, 


stainless steel or plastic coverings 
around the processing tank area -- 
to combat corrosive chemicals. 


. Describe suitable floor coverings again 


stressing chemical resistant 
materials. 


. Draw chalkboard sketches of maze type 


entrance and light lock. 


. Explain the necessity for stainless 


steel or plastic plumbing-to 
combat corrosive effect caused by 
chemicals. Give examples. 


. Explain the function of water line 


check valves which are installed in 
automatic cooling lines preventing 
reverse flow contamination. 


List the desirable tank construction 
materials--some types of stainless 
steel, plastics, hard rubber or 
fiberglass. 


. Define the ideal water temperature 


control system. Controls at 

68° - 72°. 

Outline the desirable capacity ratio 
for developer, stop bath, fixer, and 
wash tanks. No less than 5 gallons 
each and 10 gallon for wash. 


Explain the necessity for adequate 
capacity so film won't touch and 
stick. 


. Describe the desirable features; i.e., 


timer, heat and fan controls, drip 
pans, etc. 
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5. Illumination 1. Outline the requirements for 
illumination. 
2. List the restrictions on brightness: 
a. Filtered light fixtures positioned 
so film will be handled at least 
4' away 
b. 15 watt bulbs and Wratten filters 
except for extremely light 
sensitive film use 7 1/2 watts 
3. Describe the method of checking 
to determine if the room is over-~ q 
illuminated: 
a. Cut piece of film in two 
b. Develop one piece 
c. Check density 
d. Place other piece on table top 
for an hour 
e. Develop second film 
f. Check density : 
g. Compare the two films 
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B. Portable Darkrooms 1. Describe a typical portable darkroom 
in terms of size and method of 
construction, see information sheet S 
#46 (both sides). G 

2. Explain the necessity for additional 5 
care when working in the restricted 
space of a portable darkroom: 

a. Danger of damaging developed, 
unexposed film 

b. Film must be protected if gamma 
exposure device is stored in 
darkroom 

3. Discuss and explain the problems of 
entrances, cleanliness, sealing of 
tanks, maintenance of chemical 
temperature, drying of film, tank 
capacity,environmental temperature 


control, water supply, power supply, 
etc, 
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Ill APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 
Have students: 
A. Describe the layout and facilities for the processing of several 
hundred hangers of film per day. 
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B. Outline the requirements and restrictions of darkroom illumination. 


C. Discuss the available construct ion materials for processing tanks. 


D. Describe the materials for protection of floors and walls of 
darkrooms. 


Pi 


E. Compare portable field darkrooms with stationary installations 
and discuss the additional problems of working from portable 
darkrooms. 


IV. TEST (final check on students’ comprehension of material presented) | 
NOTE: Written Test . 
A. Draw sketches of two types of entrance ways for stationary darkrooms. j] : 


B. Why are processing tanks usually made from stainless steel? 


C. Why are check valves on processing tanks and water lines desirable 
and required by many city regulations ? 


not found in stationary facilities. Explain how these are overcome 
in field installations. 


D. List three problems of field darkroom construction which are 
E. What is the safe distance from exposed film for a 15 watt bulb 
when used in an acceptable safelight holder with a filter? [| 


Check and discuss. 


V. SUMMARY 
A. Portable field darkrooms are usually not as desirable as fixed ; 
installation. This is due mainly to an inadequate wash water [| 
supply and the problem of maintaining temperature control of 
the chemicals. [| 


B. Darkrooms should be planned to provide a "dry" side for film 
loading and unloading and a ''wet'' side for film processing. i| 
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C. Film processing chemicals are corrosive and precautions must 
be taken to counteract this problem when designing darkroom 
facilities, 


D. Portable facilities have much greater inherent problems in combating 
the effects of corrosion by film-developing chemicals. 
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The Next Lesson is: Darkroom Housekeeping 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 18 
Lesson vA 
Time 1.5 hours 
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SUBJECT: Darkroom Housekeeping 


AIM (or purpose): To develop an appreciation for maintaining clean safe 
{ facilities and the care of clothing and skin 


| 


TEACHING AIDS: Plastic gloves and apron 
Film hangers which have been cleaned and some which 
require cleaning 


MATERIALS: Commercial process tank cleaners 


REFERENCES: Radiography in Modern Industy, 1958, Eastman Kodak 
Company, Rochester, N. Y. 


I. PREPARATION (of the learner) 
A. Explain that most radiographer beginners subject their work uniforms 
to chemical stains unknowingly because their vision is obscured while 
processing films in the darkroom. 


B. Outline further that it is possible to remove chemical stains from 
clothing and that this will be covered in the lesson, as well as the 
removal of chemical stains from the hands. 

C. Stress the need for maintaining clean and safe facilities in which to 
work as these are the marks of true professionalism. 


ll. PRESENTATION (of the information) 


Instr uctional Topics Things to Remember to Do or Say 
A. Processing tanks 1, List the sources of contamination: 
a. Chemical stain and gelatin 
b. Fungus and algae 
c. Precipitation from chemicals 
2. Explain the necessity for cleanliness and 
sterility because of fungus growth 
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that can occur in chemical tanks. 
3. Describe and display commercial 
cleaners tor the removal of contamination. 
4. List the chemical formulas on the chalk- 
board for use in removal of various 
contaminating agents. 
5. Outline precautions to be errployed in 
handling chemicals: 
a. Do not let chemicals remain in 
contact with the skin. 
b Avoid splashing liquid or chemicals 
in the eyes. 


B. Processing hangers 1. Describe and explain the similarity of 
hanger contamination to tank contamination 
since hangers come in contact with tank 
walis and with chemicals in the tanks. 

2. List chemical formulas of solutions for 
removal of contamination on the chalk- 
board. 

3. Detail the use of nitric acid solutions 
for verv diificult clip stains explaining 
the process of soaking hanger clips in 
nitric acid water solution a few minutes. 
Then rinse with tap water. NOTE: 
Always add acid to water (water in the 
tank first) 

4. Display dirty and properly cleaned 
hangers, 


C. Stains on clothing 1. Explain that the best method of control 
of clothing stains is the careful handling 
of materials to avoid spillage. 

2. Display rubber or plastic apron used to 
keep chemicals from clothing. 
Demonstrate use. 

3. Describe the chemicals and methods used to 
remove stains from clothing. Moisten with 
spot remover and rinse with water. 
Chemical spot and stain removers all 
supplied by film manufacturers. 

4. List the chemical formulas for stain 

removers on the chalkboard. 

5. Caution against the use of solutions on 
colored fabrics and synthetic fibers 
since some spot removers will bleach 
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out color of garment. 


D. Care of hands 1. Caution against over exposure of hands 


to processing chemicals because they 
can cause skin discoloration and rash. 

2. Recommend the use of gloves and dis-~- 
posable towels. 

3. List on the chalkboard the formula for 
potassium permanganate solutions used 
to remove skin stains. 

4. Describe the method of skin stain 
removal. 

5. Demonstrate the preferred method. 


Il. APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 


A. Explain the necessity for periodic cleaning of processing tanks and 


promote discussion. 


Explain the consequences of dirty hanger clips and how to remove 
contamination asking questions as explanation progresses. 


Describe the method of removing stains from hands and clothing 
demonstrate and have students participate in the examples used. 


IV. TEST (tinai check on students' comprehension of materials presented) 


NOTE: Written Test 


A. 


What is the source of contamination found in chemical processing 
tanks ? 


What effect does contamination have on film processing quality ? 
Describe. 


How can stains be removed from clothing? Give examples. 


What measures can be employed to prevent skin irritation from 
chemicals ? 


Check and discuss. 
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V. SUMMARY 
A. Dirty film hangers are a major cause of film artifacts. "a 
oe 
B. Quality work cannot be maintained without a constant program of 
darkroom housekeeping. es 
ey 
C. Fresh chemicals offer no advantage if chemical tanks are not kept 
clean. a 
«2 
D. Stains on worker's hands and clothing reflect poorly on the ability 
of the worker. F 
ei 
os 
or 
i 
és 


The Next Lesson is: Insertion of Film on Processing Hangers - 
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li, PRESENTATION (of the skills) 


Operations or Steps Key Points (things to remember to do - 
or sa 
A. Assemble equipment 1. Gather hangers to be loaded. 


INSTRUCTOR'S LESSON PLAN 
Manipulative Skills 
Unit 18 
Lesson 3 
Time 1.5 hours 


JOB {or operation): Insertion of Film on Processing Hangers 


AIM (or purpose): To develop skill in the insertion of film into processing 
hangers 


TOOLS AND EQUIPMENT: Darkroom facilities 


MATERIALS: Clean rags 


TEACHING AIDS: Sheets of 14'' x 17" film (defective or outdated) 
14"' x 17"' processing hangers 
14" x 17" film cassettes or exposure holders 
Brush 


I PREPARATION (of the learner) 

A. Introduce the subject and elaborate on how the best radiograph 
can be damaged by improper insertion into processing hangers. 
Explain that faulty insertion can result in film becoming detached 
in the chemicals or dryer with subsequent damage to one or more 
of the other film. 


B. Outline that processing camera cut film sheets is very similar to 
processing x-ray film and if anyone has such experience it will 
stand him in good stead when studying the material about to be 
presented, 


2. Collect exposure holders or cassettes 
containing exposed film. (Use 
outdated or damaged film. ) 
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B. Inspect hangers 1. Examine hangers for contamination. 
2. Inspect clips for bits of film left from = 
3 previous processing. 4 
‘ 3, Clean hangers if necessary before ot 
: proceeding using brushes, solvents ‘= 
and rags. ; 
wy 
C. Position equipment 1, Turn hangers upside down and lean them ee 
against back board of work bench. | 
1 J 


2. Clear area to stack hangers after loading 
them (hang from hanger storage racks =. 
if convenient), Ht 

3. Stack cassttes near the hangers 
allowing room for opening and 


stacking of unloaded cassettes. H 
D. Remove film from 1. Unlatch exposure holder, ~ 
cassette (Simulate 2, Remove film from holder by grasping | 
darkroom procedure the upper left hand corner of the 17" 7 
while demonstrating length between the thumb and forefinger 
in white light) of the left hand. ; i 
E. Pick up processing 1. Pick up the hanger with the right hand, ; 
hanger (hangers are 2. Grasp the clip in the upper left corner il 
stacked upside down. between the thumb and forefinger, 
Directions apply to 3. Steady the hanger with the other three “9 
handling in the posi- fingers of the right hand, il 
tion in which they 
are stacked) Hl 
i 
F. Clip film to hanger i. Open clip in the right hand by 
squeezing. } 
<. Insert the corner of the film held in the i 
left hand into the clip. 

Pe, 3. Caution: Do not pin it too close to the a 
ew edge or force it too deeply into clip. eb 
a The pin should pierce the film about 
MS 3/8" from each edge of the film. fi 

4, Reverse hands and pin the other top ae 
corner, 


5. Caution: Pin both top corners in : 
such manner that the film hangs straight 4 
in the hanger. 

6. Holding the hanger upside down in the : 
right hand, grasp the bottom left edge es 
of the film by the thumb and forefinger 
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of the left hand with the bar of the 
hanger in the web of the thumb and the 
back of the hand toward the body. 

7. Turn the hanger over. 

. Clip the corner held in the left hand, 

9. Grasp the upper right corner with 
the thumb and forefinger of the 
right hand, 

10. Clip the corner with the left hand. 

ll. Stack or hang the loaded hangers to 
avoid damage until film is loaded into 
processing tanks. 


© 


G. Repeat steps D,E, and F Repeat the procedure outlined above. 
with white lights extin- 
guished and after ad~ 
justing to darkened room 


Ill, APPLICATION (practice by learner under close supervision) 
A. Have each student simultaneously perform the task of inserting a 
film into a processing hanger several times under supervision of 
the teacher. Do this in a lighted room. 
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B. Inspect work and discuss. 


C. Repeat process several times in darkened room under closest 
possible supervision. 


IV. TEST (performance of skill to acceptable standards) 
NOTE: Performance Test 
Have each student insert a film in a hanger in total darkness. Repeat 


until all students can load film without damage and without the aid 
of safe lights. 


Check and discuss. 


V. SUMMARY 

i A. Ail preliminary steps must be planned in advance so that student 
will be oriented as to equipment and material location before 
room is darkened. 


B. Hands must be washed and dried before handling film to prevent 
artifacts. 
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C, Hangers must be inspected for cleanliness before lights are 
extinguished. 


D. Film must hang squarely in hanger to prevent bulging and sube .uently 
touching adjoining film while in the chemical processing tanks. 
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The Next Lesson is: Use of Film Processing Reels 


| Sener 
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INSTRUCTOR'S LESSON PLAN 
Manipulative Skills 


Unit 18 
Lesson 4 
Time 1.5 hours 


JOB (or operation): Use of Film Processing Reels 


AIM (or purpose): To familiarize the student with the correct use of 
film processing reels 


TOOLS AND EQUIPMENT: Dark room facilities 
Film cassettes 
Reels 
Plastic or stainless steel "tee" sticks 


MATERIALS: Clean rags 
Scrub brush 


TEACHING AIDS: 70 mm film (used or outdated) 


I. PREPARATION (of the learner) 

A. Outline that many radiographic applications require the use of film 
over 17" long requiring for its processing a different type of film 
handler. A reel is usualiy substituted for the hanger in situations 
of this sort. Show students typical reels. There are several 
types on the market. Also show the students the ''Tee" shaped 
stainless steel wire thiough which reels are threaded prior to 
immersion into chemicals. 


B. Explain that the process is quite similar to that used in processing 
regular 35 mm film and if any of those present have experience 
in the processing of this size film,this exposure will be most 
helpful in acquiring the new skills. 
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Il. PRESENTATION (of the skills) 


Operations or Steps 


Key Points (things to remember to do 


or say) 


Illustrate and explain on the chalkboard 


A. Preparation of 70 mm 
film 


B. Inserting film in reel 


C. Demonstrate using 
previously developed 
film, in light 


D. Placing r¢elis in 
chemicals 


that one end of the film should be trimred 


with a paper cutter or scissors removing 
corners. This will facilitate starting the 
film into the grooved guides of the reels. 


i 


The film is wound into the grooves in 
the reel or in the space between the 
wire that the reel is made of. (Show 
both types) The grooves act as 
spacers that allow the chemical 
solution to contact the film between 
each circumferential warp of the film. 


. Grooves are spaced so that properly 


inserted film surfaces will not come 
in contact with each other. 


Hold the reel in one hand. 


. Place the end of the film in the clip 


located on the axle of the reel. Some 
reels have a sharp end of a nail that 
is forced through the end of the film. 


. Holding the side edges of the film with 


the other hand, between the thumb and 
index finger, apply slight, but steady 
pressure to the film to reduce its 
width until it is equal to the width 
between the reel grooves. 


. While maintaining this slight pressure 
on the film, start rotating the reel with 


the other hand,thereby feeding the film 
into the reel grooves. 


. After the film has been placed on the reel 


check to see if any film surfaces are 
touching. If they are, unwind the film 
to the point of film contact and rewind. 


String each completed reel of film on 
a "Tee" stick by threading the stick 
through the hollow axle of the reel. 
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BE. Removing developed film 
from reel 


. To develop film immerse the reels and 


stick in the chemicals. 


. Remove the film from the reels by 


grasping the very edge of the film 
with one hand and reel with the other 
hand and unwind it. 


Developed film can be dried by hanging 
the film on an improvised clothes line 


made of nylon string and using plastic 
clothes pins. 


. If the film is dried outdoors avoid strong 


sunlight and dusty areas. 


. A large percentage of field radiographs 


are dried in this manner especially 
on pipeline construction jobs. 


F, Reel housekeeping Reels must be scrubbed the same as 


film bangers to remove contaminants 


iil, APPLICATION (practice by learner under close supervision) 
A. Pass out reels to each student 


Review film inserting sequence and technique by threading an 18" x 


Ask them to prepare filin for threading as demonstrated in Step II. 


Examine each threaded reel for kinked film and for film surface 


B. 
70 mm film on reel. 
C. Pass out strips of film to each student. 
D 
E. Have each student thread film on reel. 
F, Time this operations 
G. 
contact. 
H. Practice as many times as necessary. 
I. Repeat E above, using exposed, undeveloped film with white 
lights out in dark room. 
J. Process films. 
K., Examine and discuss results. 
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IV. TEST (performance of skill to acceptable standards) 
NOTE: Performance Test 


A. 


Have students place films in film cassettes in dark room with 
white lights out. 


Have students remove films from cassettes and thread film on 
reels. 


.. Tuzrn on lights, examine and discuss results. 


Turn out white lights and distribute some previously exposed film 
that has not been developed. (Film should be in cassettes). 


Have students remove film from cassettes, place on reels and 
develop. 


After film have been processed,inspect each person's film on 
viewing screen and point out results of improper reel techniques. 
(Kinks, finger prints, etc. } 


Remind students that film artifacts can sometimes be mistaken 
for specimen defects. 


V. SUMMARY 


A. 


B. 


Film preparation for aid in inserting film in reel groove. 
Grooves separate layers of film. 


Creases and kinks in film will cause film surface contact during 
processing and show up as artifacts on finished radiograph. 


Film reels must be kept clean, especially groove surfaces. 


The Next Lessor is: Film Processing Chemicals 
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INSTRUCTOR'S LESSON PLAN 
Related Techmcal Information 


Unit 18 
Lesson 5 
Time 2 hours 


SUBJECT: Film Processing Chemicals 


AIM (or purpose): To provide knowledge and information regarding the 
use of various chemicals in the processing of industrial 
radiographic film 


MATERIALS: Bottles and packages of processing chemicals 


REFERENCES: Radiography in Modern Industry, 1958, Eastman Kodak 
Compauy, Rochester, N. Y. 


I, PREPARATION (of the learner} 
Much of the students time to date has beer. devoted to developing a 
clear understanding of the principles of exposure or the taking of a 
good radiograph. The care exercised in the exposure must be 
followed by painstaking perfection in the darkroom if the fundamentals 
learned to date are to be fully utilized. Everyone produces better 
work when he understands the reasons for his actions. The principles 
of chemical processing wil! be reviewed and expanded in this lesson 
to help improve the procedures and processes employed in the 
darkroom, 


II. PRESENTATION (of the information) 


Instructional Topics anes to Remember to Do or Say 
A. Developer This subject was discussed previously 


in the lesson pian entitled ''The 
Ace tale Process" and therefore 
t should be reviewed briefly. 

2 aioe the types of prepared chemicals 
available for radiographic use. 

3. Explain the mixing of chemicals, 
especially the precautions that should 
be taken in mixing dry chemicals. 

4 Describe the ideal storage environment 
for radiographic chemicais: 
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B. Stop bath 


C. Fixer 


D. Wetting agents 


E. Repienishers 
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a. Dry, cool room, 
b Chemicals must not be exposed 
to bright sunshine, 


Define the purpose of the stop bath 
and expiain that is stops the 
alkaline developing process with an 
acid neutralizer. 


. Relate the acidity of the stop bath to 


the alkalinity of the developer. 


. Describe commercial stop baths and 


the use of acetic acid 


. Caution: Use care in mixing strong 


acids demonstrating the proper 
method. 


Review the purpose of the fixer out- 


lining that it removes all the undeveloped 


silver. 
Expl2in the use of ammonium or 
sodium thiosulfate for fixing. 


. Describe the added benefits from use 


of commercially prepared chemicals 
containing agents to control the rate 
of reaction. 

Outline the purpose of the hardener 
explainirg that it conditions the 
gelatin so film can withstand drying 
with warm air. 


i 
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Describe the purpose of wetting agents: 


2. Wetting agents remove film 
water marks, 

b. Accelerates drying time. 

Explain that household liquid 

detergents are sometimes used for 

this purpose. 


Define the purpose of replenishing- 


. Tabulate the results in increased 


chemical usage from repienishing. 


. Explain the effect of replenishment 


on fixing and how it reduces fixing tim 
See Table XIILP. 75, Eastman Text- 
book. 
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F, Supplemental 1. Describe the process of film 
intensification: 

a. Under developed film can be 
darkened by immersing it in 
hardener solution for 5 minutes. 

b Film can be washed for 5 minutes 
then immersed in an intensifier 
solution for up to 10 minutes. 

2. Caution students on the safe handling 
of strong chemicals used in these 
processes, 


Ill. APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 


A. Suggest that students describe the entire and complete chemical 
processing of film. 


B. Have individual students describe and elaborate on each step in 
the process, 


C. Have students describe the controls employed for the reaction. 


D. Ask for a description of the use of chemicals other than prepackaged 
that can be used in the processing of film. 


E. Have one stuc2nt develop a small radiograph in a set of chemicals 
previously prepared in jars. Reverse the sequence of the developer 
and the fixer, inviting a prediction of the results {Film will be 
clear). 


IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 
A. What is the purpose of the stop bath? 


B. What type of film artifacts result from elimination of the stop 
bath or from continued use of weak baths ? 


C. What happens to the fixer 1f the stop bath is depleted or is too 
weak to perform its intended task? 


D. What is the purpose of replenishing? 
E. What is the purpose of the post-wash wetting agents? 


Check and discuss. 
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V. SUMMARY 
A. Developer sbculd be mixed thoroughly, kept in a temperature con~ 
trolled environment and not exposed t: sunlight. 


B. The stop bath neutralizes the alkaline action of the developer. 


C. The fixer removes all undeveloped silver. Also hardens or 
conditions gelatin for drying in warm air. 


D. Wetting agents remove water marks and accelerate drying tin.c. 


The Next Lesson is: Darkroom Film Processing 
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INSTRUCTOR'S LLSSON PLAN 
Manipulative Skills 


Unit 18 
Lesson 6 
Time __2 hours 


JOB (or operation}: Darkroom Film Processing 


AIM (or purpose}: To assist students in acquiring the necessary skill 
and the proper techniques in darkroom procedure and 
the chemical processing of film 


TOOLS AND EQUIPMENT: Filrn hangers 
Processing tanks 
Development time indicator chart 
Darkroom facility 
Timer 
Thermometer 


MATERIALS: Processing chemicals 


TEACHING AIDS: Exposed or outdated film 


REFERENCES: Radiography in Modern Industry, 1958, Eastman Kodak 
Company, Rochester, N.Y. 
Nondestructive Testing Handbook, Volume I, 1963, 
Society for Nondestructive Testing, Evanston, Illinois 


I. PREPARATION (of the learner) 


Explain that the exposure of a film is only one part of the process of 
producing a radiograph. The proper chemical processing of the 

film is equally as important as the exposure, Processing techniques 

do not change appreciably once the fundamentals have been mastered 

and repetition and practice does the rest, until ultimately the procedures 
become automatic reactions. It is therefore easy to see the importance 
of establishing good work habits from the beginning. 
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Il. PRESENTATION (of the skills) 


Operations or Steps Key Points (things to remember to 
ge a OO Oa ee 
A. Prepare processing 1, Have all chemicals and materials 

tanks ready to use in dark room. Establish 
proper temperature and prepare to 
demonstrate, 


2. Remove lids from the tanks and store 
out of way: 
- 3. Energize temperature control devices 
4. Use plastic or rubber paddles to 
stir chemicals. 
5. Replenish chemical to proper height 


in tanks, 

B. Load hangers Since hanger toading is covered by 
another lesson, review briefly. 

C. Set timer 1. Check the temperature of the 
chemicals. 


2. Use a process time indicator or chart 
to determine the optimum process 
time. 

3. Set timer for the indicated time. 


D. Developing 1. Pick up hangers containing filyn by 
the cross bar. 

2. Caution: If more than one film is 
handled at a time,separate hangers 
with fingers. Do not attempt to handle 
more than three hangers at a time. 

3 Lower film into tank slowly, keeping 
hangers vertical and separated. 

4. Energize timer; 

5. Agitate each film to remove air 
bubbles from the surface by raising 
hanger about 1/2" and tapping sharply 
on the top of the tank. 

6. Agitate each film every 30 seconds 
by moving frorn side to side and up 
and down in tank. Better results can 
be obtained by lifting film clear of 
tank and draining from the corner. 

7, Remove film from the tank and place 
in clear water when proper time has 
been reached. 
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BE. Stopping development 


F. Fixation 


G. Washing 


H. Removing water marks 


I. 


Drying 


co] 


tv 
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. Accomplish Step 7 quickly as 


. Agitate frequently using the same 


. Allow the film to remain in the 


. Preferably place it in the end of the 


, Caution: Entire hanger must be 


. Continue moving the film toward 


. Leave the film in the tank the length 


. Drain all excess water from the film 


. Place the film in the dryer and 


developing reaction is continuing. 


Immerse film in stop bath for 30 
to 60 seconds maintaining good agitation. 


Immerse film in fixing solution, 
procedure as for development. 

solution for twice the length of time 
required to clear for a pre-established 


time interval. 


Remove the film from the fixer solution 
and place in the wash tank. 


tank nearest the drain. 


immersed to remove all chemicals 
from the hanger as well. 


inlet side as more film is added to the 
wash tank. 


of time necessary to remove all of the 
fixer solution. 


Remove the film from the wash water 
and immerse it in a wetting agent. 


and tap the hanger lightly on the tank 
to loosen all water under the clips. 


Energize the film dryer. 


allow it to remain until the film is 
thoroughly dry. 


“| 
=p 
TH. APPLICATION (practice by learner under close supervision) oh i 
A. Divide the students into groups of two. Have each pair run through : 
the entire procedure using dry tanks (no chemicals), o 3 
ok ? 
B. Obsexve each group and m3ke notations and corrections. = 
1; 
C. Discuss observations, give help as needed. = 
j 
D. Continue practice. This time follow the same procedure but _ 
actually process undeveloped film Give close supervision. ae | 
IV. TEST (performance of skill to acceptable standards) | 
# : 
NOTE: Performance Test . i 
A. Have each student develop an exposed film under safelight oi 
conditions using the procedures outlined in the lesson. 4 
* oy 
B. Continue testing until all students have developed acceptable film ~. 
and have demonstrated proper darkroom procedures. i i 
V. SUMMARY 7 
A. Correct film processing technique is as important as correct et 
exposure techniques in obtaining quality radiographs, 
B. Shortening of recommended processing times can Only result in 4 
a reduction of quality in the radiograph. 
we Ul 
4 | 
C. Every film processing step is important if optimum results are os 
to be obtained. 
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The Next Lessonis: Control of Chemical Processing = 


INSTRUCTOR'S LESSON PLAN 
Related Technicai Information 


Unit 18 
Lesson qT 
Time 2 hours 


SUBJECT: Control of Chemical Processing 


AIM (or purpose): To furnish the student with information on methods of 
testing and controlling dark room chemical processing 


REFERENCES: Radiography in Modern Industry, 1958, Eastman Kodak 
Company, Rochester, N. Y. 


I, PREPARATION (of the learner) 
Write aim of lesson on chalkboard and point out that many laboratories 
employ a system of chemical replacement on a time or film-processed 
basis regardless of the activity of the chemicals. Other laboratories 
use chemicals until the quality of the processed film is noticeably 
affected. Competent radiographers use more economical and scientific 
approaches to the replacement of chemicals and this lesson will provide 
the information on how this important procedure is accomplished. 


il, PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. Developer control 1. Explain the desirability of controlling 


the chemical! activity of the developer. 
2. Describe the procedure and list the 
steps on the chalkboard for developer 
control: 
. Exposure of test film 
. Preparation of test strip 
Storage of test film 
Development of test Strip 
Determination of density 
Adjustment of procedure 
Preservation of standard strip 


mmoanoy® 
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B. Stop bath control 1. Explain the method of control based on 


the area of film processed, noting 
that stop bath changes color as it 
weakens. 

2. List on the chalkboard the area of the 
various types of fils which can be 
processed with one gallon of stop 
bath. 


C, Fixer control 1, Explain the use of emulsion clearing 


time to control baths which are not 
replenished explaining that total 
fixing time should be twice the 
clearing time. 

2. Describe the limitation on replenishment 
cycles for discarding a fixer bath 
{Refer to Table X1U1,P. 75, Eastman 
Textbook) 

3, List on the chalkboard the areas of 
various films which can be processed 
with one galion of fixer bath. See 
Table XI0,P. 18,Eastman Textbock. 


D. Adequacy of washing 1, Describe commercial hypo test 


solutions for determining the amount 
of fixer remaining in the film 
emulsion after washing. 

2. inform the student of the existence of 
the American Standard ASA PH4,8 for 
precision determination of fixer 
remaining in the emulsion. 


Tl. APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 
A. Start discussion and have students explain the method of developer 


control. 


Have them compare the amount of film processed to useful life of 
a stop bath. 


Ask students to describe the methods for determining exhaustion of 
fixer solutions. 


Have the group tell why all fixer should be removed from film and 
how to determine the adegacy of the wash cycle. 
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IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 


A. 


Why is a check system desirable for control of chemical solution 
activity in film processing ? 


What method is used to correct the activity of a developer if the 
film test strip has too high a density? 


What is the common practice used to control fixer activity ? 


What undesirable effects restrict the repeated replenishment 
of fixer solutions ? 


Check and discuss. 


V. SUMMARY 


A. 


While recommended developing and fixing times vary,they ave all 
based on fresh, full strength chemicals used at or near 68° F. 


Some developer stop baths indicate a need for replacement by a change 
in color. 


Developer is seldom contaminated because it is used first but 
liquid level must be maintained in addition to replacing spent 
developer with a replenishing agent. 


Adequate cycle with a constant replacement of wash water is very 
desirable. 


The Next Lesson is: Preparing for Field Radiography 
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INSTRUCTOR'S LESSON PLAN 
Manipulative Skills 


Unit 18 
Lesson 8 
Time 6 hours 


JOB (or operation): Preparing for Field Radiography 


AIM {or purpose): To deveiop skill in the procedures and precautions 
required to move radiographic equipment and portable 
darkrooms to a field location 


TOOLS AND EQUIPMENT: Portable darkroom 
Motor vehicie 
Gamma ray camera and controls 
Survey meter. Dosimeter charger, 
Film badges 
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MATERIALS: All film and accessories necessary to perform the 
radiographic functions 


REFERENCES: Title 10, Federal Register, Parts 20 and 34, Rules and 
Regulations, U.S. Atomic Energy Commission, 
Washington, D.C. 
Information Sheet #3 
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i, PREPARATION (of the learner) 
Much of the success achieved in any field operation depends in 
large measure on careful planning before leaving for the jobsite. 
A professional radiographer should form the habit of checking all 
equipment before leaving and be able to select the darkroom location 
which is most convenient to the work on the site. With practice and 
study these good work habits can be acquired and retained. Write 
aim on chalkboard. 
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ii, PRESENTATION (of the skills) 


Operations or Steps 


A. Prepare vehicle for 
tr avel 


B. Travel to location 


C. Place vehicle on 
location 


Key Points (things to remember to 
do or say) 


h. 


gumet 


IN 


Place 'Caution Radioactive 
Materials" signs on vehicle carrying 
the gamm2 source. 


. Stow all loose materials in the dark- 


room in the proper bins. 
Fill water containers with fresh 
water, 


. Repitenish process chemicals as 


needed. 
Check expendable supplies and 
replenish where necessary. 


. Check accessory equipment: 


Film holders 

Lead numbers 

Film hangers 

Tape 

Measurirg rules 

Survey meters 

Spare chemicals 

Fasten all covers and doors securely. 
Load gamma source and secure in 
place, 


mono oy 


gQ 


. Load film. Caution: Store fiim at 


greatest distance possible from 
source. 


Select route with smoothest road 
surface. 


. Avoid quick stops or weaving in 


and out of traffic. 


. Do not leave vehicle unlocked if 


unattended. 


Select a level location for spotting 
of the portable darkroom. Caution: 
Do not obstruct normal traffic. 


. Place jacks under vehicle for 


stability if jacks are available. 
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D. Preparation of job site 1. Examine the work area for presence 
of other workmen or for instruments 
which might be damaged by radiation. 
For example: Many processing plants 
use control instruments that respond 
to 2 fixed amount of radiation. If 
another radiation field is created 
near this instrument,it will start to 
give false signals that can upset 
the operation of the processing unit. 

2. Erect rope barricades and radiation 
signs. Note: Do not obstruct normal 
operations with barricades unless a 
radiation hazard does actually exist. 
Do not omit the barricades from 
areas where radiation hazards exist 
just because it may hinder other 
operations. 

3, Examine area again for presence of 
workmen. 

4. Unload the equipment to be used. 


iJ 
t 
4 
i] 
{ 
' 
t 
q 
tb 
. 
i 
4 
TA Neatad minted te ats BN a MED neh AE These ht i a 20 2a taal cea Sas went 


Ben tea he 


iil APPLICATION (practice by learner under close supervision) 
A. Divide the class into small groups. Have each group prepare the 
vehicle for movement, move to 4 job site, and setup for performance. 
Have the group r2turn the vehicle to the laboratory and place the 


equipment in its original condition. Supervise the preparation and 
movements. 


B. Repeat the operations having the students tell what they are doing 
and why they are doing it, correct any faulty concepts or operations. 


IV. TEST (performance of skill to acceptable standards 
NOTE: Performance Test 
A. Grade each student on the preparation of equipment and vehicle, 


conduct of driving, and selection of location on each trip made 
with the portable darkroom. 
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B. After each trip,discuss the conduct of the trip with the students. 
Indicate areas of needed improvement. 
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V. SUMMARY 


A. 


It is important to use a check list when preparing for a field 
assignment. 


Gamma exposure devices must be locked at all times when not in 
use and especially when being transported to and from field 
assignments. 


Vehicle transporting gamma exposure device must have radiation 
warning signs prominently displayed. 


It is desirable to pick the smoothest route to and from field 
location because: 

a. Chemicals can spill out of tank 

b. Survey meters can be damaged 

c. Exposure device can be damaged 


Constant surveillance 1s necessary when using gamma and x-ray 
equipment outside a controlled area. 


The Next Lesson is: Photographic Density 
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INSTRUCTOnx'S LESSON PLAN 
Related Technical Information 


Unit 19 ieee 
Lesson 1 
Time __@ hours. 


SUBJECT: Pnotographic Density 


AIM (or purpose}: To develop an understanding of the rveaning and the 
mathematical concepts of photographic density 


TEACHING AIDS: Light source (spot film viewer} 
Film densitometer 
Film density strips 
Logarithm tables , 


REFERENCES: Radiography in Modern Industry, Eastman Kodak 
Company, 1958, Rochester, N., Y. 


I. PREPARATION (of the learner) 

The variation in filin densities caused by differences in radiation 
intensity cause z. contrast which outlines the image of the part and any 
possible defects. Film density is a logarithmic function which relates 
to the radiation absorption characteristics of the specimen. To 

better understand the character of the defect which aliers the radiation 
intensity and the resultant film image, it is necessary to understand 

the nature of density variations. This lesson will help one gain a 
better understanding of these principles. 


Il. PRESENTATION (of the information) 


_Instructional Topics Things to Remember to Do or Say 

A. Photegraphic density Write the definition on the chalk- 
board: ‘Density is the logarithm 
of a ratio of the amount of light 
striking a film compared to the 
amount which pa-ses through to 
the other side". 


B. The mathematical 1. Write the expression on the chalk- 
expression board. 
D = log I, 
I 
19-i-] 


2. Also write the definition of each ] 
member of the expression on the 
chalkboard showing tha: density | 
equals the log of light incident on 
the film divided by light intensity 
transmitted through the film. I 

3. Use an example to explain the use 
of the equation. om 

4. Display film strips to show * 
differences in density. Do this wh 
with the use of a spot viewer. 


“| C. Measuring density l. Display the film densitometer. 
: 2. Outline its function explaining that 
it measures relative fiirn density. 
é 3. Explain priefly the principle of 
- the instruments operation: 
a. Measures the ratio between the 
amount of light reaching front 
side of film compared to amount 
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of light emerging at the back side i 
of film, - 
b. That & photo cell is the basis of 
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this method of measurement. 

4. Show the instrument in operation 
using 2 film strip. 

5. Demonstrate how to use the film strip 
to estimate the density without the 
necessity of performing an 
actual measurement: 

a a. Hold film strip next to radiograph, 
* b, Try to match up radiograph's 
density with a particular step 
of the calibrated film strip. 
c. Check results and discuss. 
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Il, APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 
To promote discussion ard provide the basis for questioning,ask the 
group to answer the following statements giving one or more students 
an opportunity to handle each topic. 
A. Define film density. Explain your definition. 
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B. How is density measured? How do densitometers measure density? 


C. What is the mathematical equation of density ? 


Suggest that students soive the following proble.ns on the chalkboard: 
A. If the light enteriag a film has an intensity of 100 and the light coming 


through to the opposite side has an intensity of 10, what is the 
film density ? 


B, If the light passing through a film is reduced by 2 factor of 4, what 
is the film density ? 


C. If the percentage of light passing through a film is only 5% of 
that entering the film, what is the density? 


IV. TEST (final check on students' comprehension of material presente j) 
NOTE: Written Test 


Indicate the cnrrect answer. 


A. Film density is the logarithm of the reduction factor of the 
passing through the film. 
Radiation strength 
Radiation intensity 
Light emission 
Light intensity 
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B. Density is measured by determining the logarithm of the 


Ratio of the light entering to light leaving 
Ratio of the light leaving to the light entering 
Light intensity of the light leaving the film 
Intensity uf che hghi entering the film 
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C. Density can be approximated by ‘ 
l. Measuring the thickness of the part being inspected 
2. Measurirg the intensity of the light leaving the film 
3. Comparing the film with a density strip 
4. Approximating the intensity of the radiation reaching the film 


Work the following problems: 


D. The light entering a film has an intensity of 500 and the light 


coming through to the other side has an intensity of 50. What 
is the film density ? 
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BE. if the light passing through a film is reduced by a factor of 25, what 
is the film density? 


F. If the density of a film is 2.0 and a light enters the film with an 
intensity of 100, what is the intensity of the light at the exit side? 
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V. SUMMARY 
A. Radiographic relative film density is the log of the ratio of light 
incide1, on a film compared to the light emerging through the 
film. 


B. Film densities cannot be estimated accurately on 2 visual basis, 
therefore, a densitometer should be used. 


C. The radiographic fitm density range is important for quality work. 


The Next Lesson is: Calibration of a Transmission Densitometer 
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INSTRUCTOR'S LESSON PLAN 
Manipulative Skills 


Unit 19 
Lesson 2 
Time Zhours 


JOB (or operation): Calibration of a Transmission Densitometer 


AIM {or purpose}: To develop skill in calibrating and using a film 
densitometer 


TOOLS AND EQUIPMENT: Photovolt transmission densitometer 
Various types of measuring meters 


TEACHING AIDS: Film density strips 
Sample radiographs 
Various types of measuring meters 


REFERENCES: Manufacturers operating instruction manual 


L PREPARATION (of u: learner) 
Introduce this lesson by having studerts visually estimate three 
different relative densities on a radiograph cf a steel step wedge. 
Record individual estimates on the chalkboard and follow up by 
checking the reiative densities on the photovolt type densitometer. 
The results should oe something less than accurate and this will 
demonstrate the importance of using a densitometer in measuring 
relative filrn density. Compare a densitometer to other type meters 
students should be familiar with. A densitometer is an instrument 
for measuring relative film density. Densitometers are of two types, 
visual and photoelectric. Great accuracy is generally not required 
in film density measurements, however, some specifications require 
a definite range of density for ali film delivered to specification. 
It is necessary for the radiographer to know how to obtain the density 
of a film if the w~:k is performed according to these specifications. 


i. PRESENTATION (of the skills) 
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ae ii, PRESENTATION (continued) | 
2 Operations or Steps Key Points (things to remember to = 
a - 
A. Set up 1. Place densitorneter on a table of = 
convenient height. 
2 Turn off main switch and power “s 
switch on the density unit. ie 
3. Connect control panel to 
density unit. - 
4, Connect instrument to proper ee 
power source. i 
2 mt 
B. Zero and warmup 1. Check mechanicai zero on indicating seh 
- meter. Adjust if necessary. ‘a 
2. Turn range switch to the lowest me 
sensifivity setting. ee 
3. Turn selector switch to warmup i 
position. as 
4. Turn larap control knobs on =: 
density unit full counter clockwise rz 
and energize power switch on the ~ 
density unit. -- 
5. Allow ten minutes for warmup. . 
C. Calibrate photometer 1. Set the pointer to the index on the =. 


high density side of the meter by 23 
electrical zero control adjustment. 
2. Turn sensitivity switch to maximum “ 
and check above operation. Readjust 
m4 if necessary. 
| 3, Return sensitivity to minimum position. -*: 
4, Depress arm of density unit firmly a 
to the aperture without a negative in 
position. eo 
“3 5. Open shutter by depressing plunger i} 
on end of arm. 
6. Turn fine lamp control to midway -" 
position. 
7. Make an approximate meter zero 
with the coarse lamp control. 


: 8. Make final zero adjustment with S| 

‘ fine control. 
5 9. Reiease shutter ~nd c.eck index ae 
on high end of scale. Recalibrate i 


if necessary 
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D. Measuring density 1. Place negative on density unit 
table with the area to be measured 
over the aperture, 

2. Depress the arm and open the 
shutter. 

3. Read the density direct from the 
meter. 

4. For density above 1.3 move 
sensitivity switch to proper 
position and add a density value 
equal to the number on the 
selector switch opposite the 
index mark. 


itl, APPLICATION (practice by learner under close supervision) 
Divide the students into small groups. Under close supervision 


have each student in each group repeat the following demonstration: 
A. Set up. 


B. Zero and warm up. 
C. Calibrate photometer. 


D. Measure density of film, 


IV. TEST (performance of skill to acceptable standards) 
NOTE: Performance Test 


A. Reguest that each student calibrate the instrument. 


B. Have them read and record the density of each increment of 
a test strip made of a step wedge. 


E. Compare their results with yours. 


Check and discuss. 


V. SUMMARY 


A. A densitometer is a valuable aid in improving the quality of 
radiographs. 


B. The densitometer eliminates guesswork when checking results 
of exposure time calculations. 


C. A densitometer is often used to estimate percentage of metal 
loss occurring in pipirg subject to corrosive attack. 
The Next Lesson is: Measuriig Radiographic Sensitivity 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 20 
Lesson 1 
Time 2 hours 


SUBJECT: Measuring Radiographic Sensitivity 


AIM (or purpose): To outline the purpose and methods of using 
image quality indicators 


TEACHING AIDS: Assorted penetrameters 
; Film viewer 
Sample film showing penetrameters 


REFERENCES: Standard for Welding of Reactor Coolant and 
Associated Systems and Components for Nuclear 
Power Plants, Nav-Ships, 250-1500-1, Nov. 1960, 
U.S. Navy Bureau of Ships 
Radiography in Modern Industry, Eastman Kodak Co., 
1958, Rochester. N.Y. 
Information Sheets #49 and #50 


I. PREPARATION (of the learner) 
Write aim on chalkboard explaining that much of the success of the 
radiographic operation depends on the ability of the radiographer to 
achieve the required sensitivity in his work. To insure that he 
has met the desired requirements, the radiographer must have some 
type of image quality indicator. The purpose of this lesson is to 
develop a better understanding of the various types of indicators, 
describe their use, and impart a thorough knowledge of the limi- 
tations of their use. 


Il. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. Penetrameter i. Write the following definition on 
sensitivity the chalkboard: "An indication of 


the ability of the radiographic 
pro-edure is to indicate a certain 
difference in specimen thickness’ 
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2. Elaborate on the above definition: 
a. Penetrameter sensitivity does 
not guarantee the ability to 

detect a defect. 

b. The sharp edges of a penetra- 
meter are more easily seen 
than natural defects. 

c. Only indicates ability to detect 
a thickness change: 

. Describe the generally accepted 
sensitivity levels of American 
specification (2% of the specimen 
thickness) 


"0 


B. Penetrameter 1. Draw a chalkboard sketch of the 
construction various types of penetrameters 
including the European types. 

2. Distribute a specification sheet on 
a typical American penetrameter. 
Information sheets #49 and #50 

3. Explain the function of the holes 
and slots outlining that hole diameters 
are usually one, two and four 
times the penetrameter thickness. 
One or more holes should be 
perceptible in the radiographic 
image. 

4, Display all available penetrameter 
types for student examination. 

5. Explain why penetrameters should 
be made of similar material to that 
being inspected as they usually 
represent a 2% increase in subject 
thickness on the radiograph. 
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C. Radiographic quality 1. Explain radiographic quality level Ef 
level in terms of shim thickness and hole 

size. " 

2. Standard quality level is generally zi 


designated as 2-2T. 

3. To indicate 2-2T quality the2T 
hole is a 2% shim must be clearly 
visible. 


es Le 
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D. Placement of 1. 
penetrameters 

2 

2: 

E. Film quality 1. 

2 


assignments) 


how they are obtained. 


in previous presentations: 
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. Explain that shim blocks are required 


, Outline other means of determining 


It, APPLICATION (drill, illustrations, analogies, oral questions or 


A. Refer to specification sheet for construction of penetrameters aud 
ask individual students to explain the various dimensions and 


B. To stimulate discussion ask the group the following questions, give 
one or more students an opportunity to answer. In the event that 
no answer or an incorrect one is offered,hasten to supply the 
correct information and give all supporting data freely. Be 
careful not to request answers on subject not fully covered 


Explain that penetrameters are 
placed on the source side of the 
specimen because image quality 
indication should represent the 
farthest specimen-film distance. 


to achieve proper thickness since 
shim blocks make up difference in 
weld thickness and plate thickness. 
(Penetrameter is placed on the 
plate.) 

Describe and illustrate with a 
chalkboard sketch the technique 
for determining the proper 
penetrameter when the penetra- 
meter can not be placed on the 
source side. 


Caution students against acceptance 
of film quality on penetrameter image 
alone. 


film quality such as: 

a. Freedom from light leaks 

b, Elimination of processing defects 
such as streaks, air belis, and 
water marks 

c. Cleanliness of film and freedom 
from dirt and scratches 

d. Absence of pressure marks and 
crimps 

e. Indication of poor screen contact 
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C. Have the students view the sample film and identify the penetrameter 


IV. 


What is meant by penetrameter sensitivity? 

What is the generally accepted penetrameter sensitivity ? 

. What is meant by radiographic quality level ? 

What is the generally accepted valus of radiographic quality 

level ? 

5. Why is the penetrameter placed on the source side of the 
specimen? 

. What does 2 penetrameter measure ? 

7. What are other factors which indicate film quality ? 
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sensivity and the radiographic quality level of each film. 


TEST (final check on students' comprehension cf material presented) 


NOTE: Written Test 
Each statement below contains a missing word or words, therefore, 
the missing information should be supplied. 


A. 


Penetrameter sensitivity is an indication of the ability of a 
radiographic procedure to indicate a difference in specimen 


The generally accepted radiographic quality level is : 
which means the procedure has the ability to resolve a 
hole in 2 thick shim. 


Shim blecks are used under penetrameter in weld inspection to 
increase the of the metai to the same as the weld 
reinforcement. 


Penetrameters are placed on the source side of the specimen 
because their image is 


Penetrameters should be constructed of materials having similar 
radiation properties as the specimen to be inspected. 


Vv. SUMMARY 


A. 


B. 


A penetrameter is an image quality indicator. 
An image quality indicator is used to detect a thickness change. 


There are several shapes and sizes of penetrameters. 


Penetrameters 2re placed between the source of penetrating radiation 


and the specimen being radiographed when feasible. 
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E. There are other means of determining film quality besides the 
penetrameter image. 


The Next Lesson is: Radiographic Subject Contrast 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 20 


Lesson 2 


Time 2 hours 


SUBJECT: Radiographic Subject Contrast 


AIM (or purpose): To furnish the student with a basic understanding of 
the factors controliing radiographic sensitivity 


TEACHING AIDS: Film viewer 
X-ray exposure charts 
Sample radiographic film 


REFERENCES: Radiography in Modern Industry, Eastman Kodak Co., 
1958, Rochester, N.Y. 

1, PREPARATION (of the learner) 
Since the primary purpose of most radiographic inspections 1s to 
detect defects and discontinuities in materials, a knowledge of the 
factors affecting the sensitivity of the procedure is quite important. 
The thickness of the various portions of the specimen influences the 
radiation reaching the film, therefore, the ratio of the intens‘fies 
from different thicknesses is called the subject contrast. To 
study the effect of subject contrast on film sensitivity is the purpose 
of this lesson and its relative importance is self evident. 


II. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. Subject contrast 1. Write the definition of subject 


contrast on the chalkboard: ''The 
ratio of radiation intensities 
transmitted by different portions 
of the specimen}! 

2. Expiain the definition and illustrate 
with a chalkboard sketch such as 


Fig. 10in Radiography in Modern 
industry. 
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B. Factors affecting subject 


contrast 


l. 


Thickness difference 
in specimen 


2, Radiographic quality 


3 


Radiation scattering 


. Explain the independence of subject 


contrast from time, milliamperage, 
distance, and film type, pointing out 
that subject contrast depends basically 
upon specimen thickness and density 
variations. 


Using an exposure chart, illustrate by 
a chalkboard sketch the range of 

intensities which can be produced from 
a specimen with a thickness difference 


of 2tol. See page 49 of Radiography in 


Modern Industry. 
. Display sample film showing the subject 


contrast obtainable from different 
thicknesses, 


Define radiographic quality and write 
on the chalkboard: ''The relationship 
between the specimen geometry and 


the penetrating qualities of the radiation! 
. Using an exposure chart, illustrate on 


the chalkboard the ratio of intensities 
from a specimen with a 2 to 1 thickness 
ratio when different kv's are used, 


. Display film showing the change in 


subject contrast from several 
different kv's. 


Review the effects of scattered radiation 
on the overall density of the film. 


. Explain why scattering reduces contrast. 
. Explain the benefits from the use of 


masks and diaphragms: 
a. Scatter fogs film, undercuts thin 
parts of specimen, reduces overall 


contraste 

b, Tends to cause a fog or haze over 
image, 

c. Masks and diaphragms absorb 
scatter. 


d. Filters absorb soft radiation that 
causes scatter. 
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\ 4. Describe the action of filters in 
; the radiation beam. 
5. Review the actions of intensifying 
screens: 
a. Reduce exposure time at high kvp,. 
Et b. Improve radiographic quality at low 
: Kve 
| 7 c. Reduce scatter in both cases, 
i 6. Display sample radiographs which show 
j proper and improper control of fe 
scattered radiation. 


Ill, APPLICATION (drill, iliustrations, analogies, oral questions or 
assignments} 

To promote discussion, invite the group to consider various 

questions. Give one or more individuals opportunity to answer, however, 
in the event an improper or incorrect answer 1s given the instructor 
must hasten to correct the matter and avoid such questions as reflects 
unexplored subject matter. 

A. What are the factors which affect subject contrast ? 


B. What is subject contrast? 


OQ 


Wha‘ is radiation quality? 
D, How does scattered radiation affect subject contrast? 


E. What effect does a difference in section thickness within a specimen 
have on subject contrast? 


FE. What are some of the methods of reducing radiation scattering ? 


re ee 


IV. TEST (final check on students’ comprehension of material presented) 
NOTE: Written Test 
Indicate the correct answer by writing in one of the four suggested answers. 
A. Subject contrast is the ratio of the transmitted by 
different portions of the specimen. 
1, Gamma rays 
2, X-rays 
3. Radiation intensities 
4. Density levels 
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B. When the subject contrast increases, the film will respond by 
Fogging 

Increasing contrast 

Decreasing contrast 

Decreasing exposure time 
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C. If twe radiog-aphs are made of the same test piece using different 
kilovoltages, the radiation intensity ratio from area of different 


and 


thicknesses will be for the higher kilovoltage. 

1. Higher 

zZ. The same | 
3, Lower = 


D, Radiographic quality is the relationship between the specimen 
geometry and oe 
1. The gamma ray source strength 
2, The intensity of the radiation 
3. The exposure factor 
4, The penetrating qualities of the radiation 
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E, Scattered radiation reduces subject contrast by . 
1. Reducing exposure time 
2. Producing a coherent uniform radiation 
3. Intensification of the primary radiation 
4, Creating a haze or fog over the image 
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V. SUMMARY 
A, Subject contrast is the ratio of radiation intensities transmitted by 
different portions of the specimen. 


‘ 
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B. The factors affecting subject contrast are: Thickness variation 
in specimen, radiation quality, and radiation scattering., 
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C. Radiation scattering effects can be reduced with filters, diaphragms 
and masks. 
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The Next Lessonis: Radiographic Film Contrast 
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INSTRUCTOR'S LESSON PLAN 
Related Technical information 


Unit 20 
Lesson 3 
Time 2 hours 


SUBJECT: Radiographic Film Contrast 


AIM (or purpose}: To develop a basic understanding of the factors 
controlling radiographic sensitivity 


TEACHING AIDS: Film viewer 
Characteristic curves of various film 
Sample radiographs 


REFERENCES: Radicgraphy in Modern Industry, Eastman Kodak Co., 
1958, Rochester, N.Y. 


I. PREPARATION (of the learner) 
The purpose of the radiographic inspection is generally speaking the 
detection of small discontinuities in a material. The radiographer is 
hired to perform the necessary functions to detect these small 
irregularities and this lesson is to help him understand the factors 
which affect the sensitivity of the procedure, and his ability to achieve 
the desired results. 
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Ii, PRESENTATION (of the information) 


Instructional Topics __ Things to Remi to Remember to Do or ember to Door Say 
A. Film contrast 1. Write the definition of film contrast 


on the chalkboard: ''The slope of 
the characteristic curve; i.e., the 
ratio of density to the relative exposure 
of the film! 
2. Explain the definition and illustrate 
with a chalkboard sketch of the curve. 
3. Outline the independence of film 
contrast from the quality of the 
radiation. Film contrast is an 
innerent part of each type film 
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B. Factors affecting film 
contrast 
1. Exposure time 
2. Temperature 
3. Agitation 
4, Developer activity 


Cc. Density 


Explain the necessity of controlling 
the development time to achieve full 
development. 


. Display films developed at various 


times at the same temperatures. 
Discuss the differences. 

Caution against over development to 
achieve greater speed. Overdevelopment 
causes fog, 


. Remind the student of the relationship 


between time and temperature in 
developing. As developer temperature 
rises, development time decreases. 
Recommend the control of temperature 
or adjustment of time to achieve uniform 
results, by controlling darkroom 
temperature or developer chemical 
temperature, 

Display sample film developed at the 
same time but at various temperatures, 
Discuss. 


. Explain the need for maintaining fresh 


chemicals and compare the effects of 
depleted chemicals to insufficient 
developing time. Fresh chemicals 
increase production and quality. 


- Invite questions. 


Review the relationship between the 
slope of the characteristic curve and 
the difference in film density for 
various exposures. A linear relation~ 
ship exists only between the heel and 
the toe of the characteristic curve. 
Show by a chalkboard sketch, the 
method of calculating a density 
gradient. 


. Explain by use of the chalkboard the 


difference in densities obtained for 
an equivalent exposure of a part in 

an area of the curve with a low and 

a high density gradient. (See Fig. 75 
of Radiography in Modern Industry) 
Heel and toe areas of a characteristic 
curve offer wider density ranges. 
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4. Discuss the slope of the curve and 
density of film contrast. 
a. Compare and discuss slopes of 
three or four different types 
of film 
b. Measure the range of linear 
relationship for each type 


es) 


assignments) 

_— Oral questions following the same procedures as outline in Step III of 
| the preceeding two lesson plans. 

A. What is meant by film contrast? 

7 | Ans. The slope of the characteristic curve 


B. What are the factors affecting film contrast? 
Ans. Processing practices and density 


C, List the processing practices which affect film contrast 
4 Ans, Time, temperature, agitation, and developer activity 


Why should the developing time be controlled ? 
Ans. Full development produces maximum film contrast, while 
over development reduces contrast and promotes fogging 


BE. Why is agitation important to control of film contrast? 
- Ans. Improper agitation retards development and produces 
streaks which obsecure the true image contrast 


a) F. What is meant by a density gradient? 


Ans. Density gradient is the instantaneous slope of a point on 
the characteristic curve 


G. What value is a knowledge of the density gradient ? 
Ans. Density gradient is useful in determining the film density 
and contrast produced by different radiation intensities. 


IV. TEST (final check on students ' comprehension of material presented) 


NOTE: Written Test 

Each statement below contains a missing word or words. Supply the 
missing information. 

A. Film contrast is the ratio of the to the reletive 
exposure of the film 


Be i 


aches st a ks 


20-3-3 


Iii. APPLICATION (drill, illustrations, analogies, oral questions or 
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B. Film contrast is independent of : 


C. Over developrnent of film can result in reduction of density and 
the production of an overall 


D. Time of development is directly related to the of 
development. 


E. Lack of agitation reduces film contrast by reducing chemical 
activity at the surface of the film and by producing 
on the film. 
F. The density gradient is the of the curve ata 
particular point on the characteristic curve. 


G. Image contrast between two portions of a specimen is increased 
when the exposure is made in a region of the curve with a high 


V. SUMMARY 


A. Film contrast is defined as the slope of the characteristic curve 
or the ratio of the density to the relative exposure of the film. 


B. Radiographic contrast is the product of subject concrast and film 
contrast. 


C. Processing factors affect radiographic contrast. 


D. Film contrast varies with each type of film. 


The Next Lesson is: The Effects of Geometric Factors on Definition 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 20 
Lesson 4 
Time 2 hours 


SUBJECT: The Effects of Geometric Factors on Definition 


AIM (or purpose): To outline the factors controlling radiographic 
sensitivity 


TEACHING AIDS: Film viewer 
Samples of radiographic film 


REFERENCES: Radiography in Modern Industry, Eastman Kodak Co., 
1958, Rochester, N.Y. 


I, PREPARATION (cf the learner) 
The sensitivity of a film is a function of radiographic contrast and 
image definition. Radiographic contrast has been treated with 
discussions on subject and film contrast. However, image definition 
is a function of geometric and graininess factors. This lesson will 
deal with the first of these, the geometric factors and demonstrate 
how they can be controlled to improve the overall film sensitivity. 


Il, PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 
A. Geometric factor Define the geometric factor affecting 


definition as any factor which possesses 
dimensional measurements. 


B. Geometric factors affecting 
sensitivity 
1. Focal spot size Illustrate axd explain the effects of 
changing the focal spot size on 
sensitivity by using a chalkboard 
illustration and a light source with 
a diaphragm closure. (See Fig. 10 


of Radiography in Modern Industry) 
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2. Film-focal distance 1; 
2 
3 
3. Specimen-film i 
distance 
2. 
3. 
4. Abruptness of 1. 


thickness change 


5. Scre nto film contact Tr. 


A. 


as Signments) 


Illustrate and explain the effects of 
film-focal distance by chalkboard 
sketch and light source. 


. Display sample film for student 


examination. 


. Invite questions. 


Illustrate and explain by chalkboard 


sketch and light source demonstration. 


Display sample film for student 
examination, 
Discuss results of film examination. 


Display sample radiographs with 
"defects'' having rounded and sharp 
edges. 

Explain why sharp edges are easier 
to detect than rounded edges. Use 
the density gradient for explanation. 


Display sample film made with good 
and poor screen contact. 

Explain the image distortion caused 
by poor screen contact. Use 
chalkboard sketch. 


. Invite questions. 


lt. APPLICATION (drill, illustrations, analogies, oral questions or 


Promote discussion and questions by asking the group to describe 


the following geometric factors and explain how thry affect 
sensitivity. Allow one or more students to treat each factor being 
ready to correct any misconceptions and incorrect responses. Be 
careful not to request information on subject matter not covered 


in previous work‘ 


Ub wh 


@ visible light source. 
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The focal spot or gamma source size 
The film to focal spot distance 

The film to specimen distance 
Abruptness of thickness change 
Intensifying screen to film contact 


Ask individual students to demonstrate the first three factors using 


2 


sd 


ae 


~ R 


wt 


es 


wy 


C. Using the sample film, ask the students to elaborate on the possible 
causes of poor sensitivity on each film. 


IV. TEST (final check on students’ comprehension of material presented) 
NOTE: Written Test 
Each statement below contains a missing word or words. Supply the 
missing information. 
A. The specimen image will have greater as the 
focal spot size is decreased. 


B. The specimen image is _ in size as the specimen to 
film distance i3 increased. 


C. The image will also have noorer 
film distance is increased. 


as the specimen to 


D. As the change in section thickness becomes more abrupt, the 
specimen image wili become | 


E. When the screen fails to make good contact with the film, the 
image is blurred because the emanation from 
the point where it was generated. 


 — 


- 


SUMMARY 
A. Any factor which has dimensional measurements is called a 
geometric factor. 


B. Focal -film distance is the distance between the source of 
penetrating radiation and the film that is to be exposed. 


C. Distance between the near side of the specimen being radiographed 
and the film is called the specimen-film distance. 


D. Use of density gradient explains why sharp edged defects are easier 
to detect than rounded defects. 


E. Screen must be in intimate contact with film for optimum results. 


The Next Lesson is: The Effect of Graininess Factors on Definitions 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit _ 20 


Lesson__5 
Time 2 hours 


SUBJECT: The Effect of Graininess Factors on Definition 


AIM (or purpose); To develop a basic understanding of the factors 
that control radiographic sensitivity 


TEACHING AIDS: Film viewer 
Sample radiographic film 


REFERENCES: Radiography in Modern Industry, Eastman Kodak Co., 
1958, Rochester, N.Y. 


I PREPARATION (of the learner) 


Throughout the career of a radiographer, he is confronted with one 
major problem. He must show the part to be inspected in sufficient 
detail to permit evaluation of its serviceability. This lesson and the 
preceeding three lessons cover the major factors that control sensitivity 
and are a complete outline of the problem. An understanding of each 
factor and its relationship to the others will help to eliminate many of 
the problems of maintaining a satisfactory sensitivity level in the 
finished product. 


II. PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 


A. Graininess factors 1, Define a graininess factor as any 
influence which tends to produce a 
"graininess"! in the image of the 
specimen. 

2. Define graininess as the clumping 
of silver grains in the film to 
produce a visually discernable 
particle in the emulsion. 

3. Draw a chalkboard sketch to illustrate 
graininess and show how it reduces 
film sensitivity. 
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B. Graininess factors 
affecting definition 


1. Type of film 


2. Types of intensifying 
screens 
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Explain the presence of grains in all 
film, all x-ray film is grainy and the 
faster the film the grainer. 


. Relate the speed of a film to its 


graininess, explaining that film speed 
increases with grain size. 


. Explain the desirability of using fine 


grain film for detecting small defects. 
Fine grain gives better image detail 
so is better for detecting small 
defects. 


. Display sample film. Allow students 


to compare grain size of various 
films. 


. Ask questions. 


Describe the construction of 
fluorescent screens and explain how 
the grains in the screens cause 
graininess in the film image. Calcium 
tungstate and barium lead sulfate 
finely powered and mixed with a 
binder and coated as a thin layer on 

a cardboard support. 

Compare lead and fluorescent screens 
and their effect on graininess. Lead 
screens cause no graininess when 
intimate contact is made with fim. 
Calcium tungstate screens are not 
used with gamma rays because they 
cause graininess, 


. Explain the relationship between the 


strength of the radiation and graininess 
when fluorescent screens are 
employed. As radiation penetration 
increases, graininess increases when 
using calcium tungstate screens. 


. Display sample film for student 


examination to illustrate the effects 
of different types of screens. 


. Ask questions. 
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3. Radiation quality 1, Explain the effect of radiation strength 
in producing graininess. As 
penetration of radiation increases, 
graininess also increases. 

2. Explain the rate of reaction of 
different types of film to high 
strength radiation. Graininess is 
increased when development time is 
lengthened to increase film speed. 

3. Describe the use of inherent fine 
grain film for high energy radiation 
pointing out why. 


4. Deveiopnient 1. Explain the relation between 
developing time and the growth of 
"Clumps''. A developing speed which 
gives a decrease in graininess will 
also give an appreciable loss in 
film speed. 

2. Describe the adverse effects which 
accompany the practice of increasing 
developing time to gain film speed. 
Overdevelopment can cause fog and 
decrease contrast. 


Il. APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 

To promote discussion invite the group to answer the following questions, 
giving one or more students an opportunity to answer each question. 
The instructor should be careful to quickly supply the correct 
answer in the event of misunderstanding or lack of knowledge. No 
questions should be asked if there is doubt that the subject was 
adequately covered or if the information is new or beyond the 
knowledge of the student: 
A. Define the graininess factor and its effect on sensitivity. 


B. What is graininess? 
C, Explain why some films have more graininess than others. 
D. Explain why fluorescent screens cause graininess. 


E. Define radiation quality. 


F,. How does radiation quality affect graininess ? 


G. How do film developing practices affect graininess ? 


a 
ae | — | 


pe H. Select a film to be used in detecting fine casting cracks and 
Pr 3 explain why you picked that particular film. 


I. Explain why you would not use a fluorescent screen with gamma 
rays. 


ie 


IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 
Indicate the correct word or words to complete the following statements. 
A. The speed and graininess of the film are increased by 
1. Increasing the time of development 
2. Decreasing the time of development 
3. Using a lower kilovoltage 
4. Increasing the ma and decreasing the time 


Li 


B. Graininess decreases the sensitivity of a film by 
1. Creating a fog on the film 
2. Decreasing the film contrast 
3. Accentuating large defects 
4, Obscuring small defects 


1. Lower energy radiation 

2. Using lead intensifying screens 
3. Shorter developing times 

4. Using higher energy radiation 
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D. Inherent graininess is a characteristic of 
l. Fast speed film 


S---$ Oh ~=d 


Slow speed film 


_ C. Graininess is increased by 

a 

3. High contrast film 
- 


£9 


Low contrast film 


E. The _ intensifying screen has little effect on 
graininess. 
1. Calcuim tungstate 


a 


2. Bariun lead sulphate 
3. Zine sulfide wb 
4, Lead 
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V. SUMMARY 


A. <Any factor which tends to produce graininess in the specimen image 
is referred to as a graininess factor. 


B. Graininess is the combining of individual silver grains in the film 
to produce a visible particle in the film emulsion. 


C. Graininess varies with: 
1. Type of film 
2. Type of screens 
3. Radiation quality 
4. Film develepment techniques 


The Next Lesson is: Depth Localization of Defects 
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INSTRUCTOR'S LESSON PLAN 
Related Technical Information 


Unit 20 
Lesson 6 


Time 2 hours 


SUBJECT: Depth Localization of Defects 


AIM (or purpose): To develop ability to locate flaws detected through 


the inspection of 


TEACHING AIDS: Film viewer 
Sample film 


materials 


REFERENCES: Radiography in Modern Industry, Eastman Kodak Co., 
1958, Rochester, N.Y. 
Information Sheet #51 


I. PREPARATION (of the learner) 


Often a defective part will be found which can be salvaged in the 
machining process if the defect is in an area where metal is to 

be or can be removed. The machinist will want assurance that the 
defect can or will be removed before commencing operations. This 
lesson will cover a method of determining where a defect is located. 


Il PRESENTATION (of the information) 


Instructional Topics Things to Remember to Do or Say 


A. Parallax 1. 


Ww 


B. The parallax method L. 
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Place the definition of the chalkboard: 
"The apparent displacement of an 
object as seen from two different 
points?! 


. Explain the definition. 


Issue information sheet #51. 
Invite questions. 


Draw a chalkboard sketch of the set- 
up as shown on the information sheet, 
for making a flaw depth determination. 
Indicate on the sketch: 
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The position of the markers 

The position of the source 

The important distances 

The position of the film 

Z. indicate on the chalkboard what 
happens to the flaw image when the 
two exposures are made. 

3. Display for student examination a 


ee ee 


sample film from a depth determination. 


Explain all aspects. 


C. Depth calculations 1. Illustrate and explain the method of 


III. 


distance measurement on the chalk- 
board and with the sample film. 

2. Discuss the mathematical calculations 
on the information sheet. 

3. Explain the method of determining 
the approximate location of the defect 
without making calculations. 


APPLICATION (drill, illustrations, analogies, oral questions or 
assignments) 
A. 


Promote discussion with the use of the following oral questions, 
being careful to observe the admonitions outlined in previous 
lesson plans. 


l. 


What is the purpose of the m v kers on the test piece? 
Ans. A reference point for measurement of parallax. 


. What is parallax? 


Ans. The apparent displacement of an object as seen from two 
different points. 


. Why is the source shifted for the second exposure? 


Ans. To furnish a second point from which to observe the 
defect. 


Give finite dimensions to the shift in image, the film-focal distance, 
and the focal spot shift on a chalkboard sketch. Ask each student 
to calculate the location of the defect. 


IV. TEST (final check on students' comprehension of material presented) 
NOTE: Written Test 
A. What is varallax? 


B. What dimensions must be known to be able to calculate a flaw depth 
by the parallax method? 
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C. If the shift in flaw location was less than one half of the top 
marker shift, where is the flaw located ? 


D. If the film-focal distance of a parallax exposure was 36" and the 
flaw moved 1/2" when the focal spot was moved 51/2", what is the 


distance from the bottom surface of the flaw to the bottom surface 
of the specimen? 


A 
——————— —— ——— 


V. SUMMARY os = 


A. Initially a radiograph does not necessarily indicate the depth of a 
flaw or discontinuity. 


Parallax is the apparent displacement of an object (flaw) as seen from 
two different points. 


C. Depth of a flaw can be determined by the parallax method. 


D. Approximate depth of a flaw can be determined without making 
calculations. 


The Next Lesson is; Depth Localization of Defects 
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EXPERIMENT SHEET 
Depth Localizaticn of Defects 


Unit —— 20 
Lesson 7 
Time 4 hours 


SUBJECT: 
Determination of the location of an internal defect in a metal part 


NOTE: 
Instructor performs all operations 


INTRODUCTORY INFORMATION: 
It is often desirable to know how far below the surface a defect in a 
partis located. The defect may be of little significance if located in 
an area of low stress or it may be desirable to remove or repair the 
defective area. The parallax method is a useful technique for 
localization of the defect position. 


MATERIALS AND EQUIPMENT: 
Gamma or x-ray source and exposure facilities 
Film cassettes and film 
Gamma ray survey meter 
Sample part with known defect. (A casting about three inches thick 
with the defect near the center is preferable) 
Lead numbers 
Darkroom facilities 


PROCEDURE: 
A. Single load a film cassette with the selected film and screens, 


B. Place lead numbers on the back of the part to be inspected near 
the outer edges and in a straight line which includes the defect. 


C. Place a lead number on the top of the part about half the distance 
from the defect and the more distant edge in line with the numbers 
on the bottom. 


D. Place the part on the film and position the source of radiation at 


a film-focal distance of 24 inches. Center the source over the 
part at a point which is displaced from the center line of the 
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defect by two to four inches. Note: The distance the source is 
offset from the defect is not important and the amount is generally 
dictated by the size of the part; however, once the distance is 
established it must be measured with the best possible accuracy 
and recorded. 


Energize the survey meter, wait for warmup. and zero the meter. 


Determine the exposure time required to produce a density of 
approximately 1. 5. 


Expose the film for the indicated length of time. 
Return the equipment to the safe position. 


Move the source of radiation two to four inches on the oppsite side 
of the defect maintaining the alignment with the lead markers. 


Expose for the additional time to achieve the total density of 2.5. 
Return the equipment to the safe position, 

Develop the film for 5 minutes at 68°F. fix, wash, and dry. 
Examine the film on a film viewer. Note: If the image is not 
satisfactory for measurement of the defect position shift with 
the single exposure, the procedure must be repeated using two 
film; i.e., one for each exposure. The films then can be 


Superimposed for viewing. 


Record the amount of image shift in the defect image and record 
the results as dimension '"'b"', 


Record the image shift on the top marker and record and dimension 


Wty" 


Add the exact amount of the source shift from the center of the 
defect for each exposure and recerd as dimension "a". 


The film-focal distance should be recorded as dimension "t", 


Calculate the distance ''d"' of the defect from the bottom surface 
of the part. 


Determine if the image sxuift is more or less than one half of the 
top marker shift. 
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CONCLUSIONS: 
A. The defect is closer to the surface 
of the part because the defect shift is than half the 
marker shift. 


B. The depth of the defect from the top surface of the part is 


C, A film-focal distance of 48'' would be 
for this technique if the specimen is only 1/2" thick because 
of the shift in the position of the 
defect on the radiograph. 


The Next Lesson is: Procedure Qualification 
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EXPERIMENT SHEET 
Procedure Qualification 


Unit - 20 
Lesson 8 
Time 3 hours 


SUBJECT: 


Qualification of the techniques for double wall pipe exposure with 
subsequent single wall viewing. 


NOTE: 


Instructor performs all operations 


INTRODUCTORY INFORMATION: 


MATERIALS AND EQUIPMENT: 


PROCEDURE: 


Most specifications for radiography require the penetrameter to 

be placed on the source side of the part. This procedure may not 
by possibie when making a double wall multiple exposure of pipe 

to be viewed as single wall or under other circumstances which 
preclude placing the penetrameter on the source side. To qualify 

a procedure with penetrameters on the film side, a test exposure 

is generally required on a sample of equal thickness. This exposure 
is to demonstrate the capability of achieving the desired sensitivity 
and to establish the equivalent penetrameter to be used to indicate 
the desired sensitivity. 


Gamma ray (or x-ray) source and exposure facilities 
Film cassettes and film 

Gamma tay survey meter 

Sampie pipe 

Penetrameters and lead numbers 

Dark room facilities 


A. Single load film cassettes with selected film and lead screens. 
B. Determine the pipe wall thickness. 
C. Select a penetrameter for 2-2T sensitivity on the full wall 


thickness and a series of penetrameters ranging in thickness 
down to one fourth the wall thickness. 
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D. Place the film on a lead sheet or exposure table and tape all the 
penetrameters except the 2-2T to the film in a straight line near 
the center of the film. Align the penetrameters end to end iu 
sequential order of thickness. 

E. Align the pipe sample over the penetrameters, The penetrameters 
should be in line at the point of tangency of the pipe. 

F. Place thefull wall 2-2T penetrameter inside the pipe with the 
long axis parallel to the pipe. Position in order not to interfere 
with the image of the other penetrameters. 

G. Attach lead numbers and letters to the film for the purpose of 
identifying the exposure. 

H. Align the source tube directly over the pipe at a film-focal distance 
not less than seven times the pipe wall thickness. 

I, Calculate the exposure time required to produce a density not 
less than 1.5 nor more than 3, 3. 

J. Attach the source tube to the camera and extend the control cables. 

K. Energize the survey meter, wait for warmup, and zero mete.. 

L. Extend source and expose for required time. 

M. Retract source, survey, and lock source in camera. 

N. Remove and develop film for 5 minutes at 68°F. fix, wash, and dry. 

OQ. Examine film on viewer. 

P. If the penetrameter on the source side indicat s proper sensitivity, 
determine the thinnest penetrameter on the film side which has a 
2T hole clearly visible. 

CONCLUSIONS: 

A. For this exposure the penetrameter will indicate 
a 2-2T sensitivity when used on the film side. 

B, The exposure calculation was made using a thickness of 


to produce a film which is viewed as a thickness of 
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C. The sensitivity of this film will indicate 2-2T se sitivity ona 
thickness of 


D. This qualification procedure is necessary because it is 
4 sometimes impossible to place the on the 
side, 
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The Next Lesson is: Operation of Portable Power Plants 
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INSTRUCTOR'S LESSON PLAN 
Manipulative Skills 


Unit 21 
Lesson 1 
Time 2 hours 


JOB {or operation): Operation of Portable Power Plants 


AIM (or purpose): To assist students in acquiring skill in the care, 
maintenance, and operation of powerplants used in 
field radiographic operations 


TOOLS AND EQUIPMENT: Portable powerplant 


MATERIALS: Fuel 
Oil 
Lubricants 


REFERENCES: Manufacturers operating manual 


I. PREPARATION (of the learner) 
Many field radiographic operations rely on portable power plants to 
furnish power for x-ray generators and the operation of the darkroom. 
The success of the entire operation is dependent onthe proper 
functioning of the power plant, therefore, the radiographer must 
know‘how to care for and operate these portable power plants to 
best advantage. This lesson will help to provide some basic and 
fundamental facts, however, it is recommended that a thorough 
study be made of the manufacturer's operating manual and its 
procedures be followed as closely as possible. 


II. PRESENTATION (of the skills) 


Operations or Steps Key Points (things to remember to 
ee do or say) 
A. Preparation ' Place students in proper position 
to see and hear. 
1. Check and fill crankcase with proper 
or recommended motor oil. 
2. Check and fill oil bath air cleaner if 
so equipped. 
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3. Fill fuel tank with the correct grade 
of fuel. 

4, Lubricate bearings which require 
periodic service. 

5. Remove all covers from intakes 
and exhausts. 

6. Disconnect all electrical loads 
from power plant. 


Or 2 


B. Starting 1. Open fuel tank valve. 

2. Close choke lever. (Some units 
may have automatic chokes) 

3. Wind starter rope around pulley 
(Some units may have electrical 
starters and do not require hand 
cranking) 

4. Remove ground or energize starting 
switch. 

5. Pull starter rope with steady even 
motion. Repeat if engine does 
not start. 

6. When engine starts, return choke 
to open position. 

7. Lf engine is electrically cranked, 
return starting switch to 'Run" 
position after engine starts. 


| 


C. Apply load 1. Turn off switches on all apparatus 
to be connected to power »nlant. 

2. Engage power lines to power 
plant after engine has been 
warmed. 

3. Pickup load on each apparatus as 
needed. 

4, Caution: Do not apply load 
greater than the capacity of the 
power plant, 


Axe 33 ia P Rei | 
a re ee RED ne ae EO Ee ees 


D. Stopping 1. Remove load from power plant. 
2. Connect ground or push stop button 
to short circuit ignition of engine. 
3. Turn off fuel line valve. 
4, Allow engine to cool then replace 
covers on intake and exhaust. 
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&. Precautions 


_— 
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Never fuel engine while running. 

2, Keep guards on flywheels and 
moving parts. 

3. Do not restrict passage of cooling 
air to engine. 

4. Do not overload power plant. 

5. Have spare spark plugs available. 

6. Caution: An x-ray generator 

cannot function properly with a 

fluctuating power supply. 


II. APPLICATION (practice by learner under close supervision) 
A. Have one student instruct another in the proper starting procedure 
under close supervision of teacher. 


B. Alternate student and learner positions until all students have 
performed the operations, 


C. Have each student tell what he is going to do, how he will do it 
and why he is doing it. 


IV. TEST (performance of skill to acceptable standards) 
NOTE: Written and performance test 
A. Have each student outline in written form the procedure for 
starting a portable power plant. 


B. Have each student start the engine, apply a load, stop and 
prepare engine for shut down. 


V. SUMMARY 
A. Power plants perform two separate functions in that they furnish 
power for the x-ray generator and for the portable darkroom. 


B. Fluctuation of power to the x-ray generator will reduce quality 
of the resultant radiograph. 


C. Maintaining a power plant in accordance with the manufacturer's 
recommendations should be adequate for outdoor operations. 


The Next Lesson is: Shipping Radioactive Materials 


21-1-3 


ab 


3 = ein re er tee al AAs 


INSTRUCTOR'S LESSON PLAN 
Manipulative Skills 


Unit 22 
Lesson 1 
Time 2 hours 


JOB (or operation): Shipping Radioactive Materials 


AIM (or purpose): To develop skill in the preparation of radioactive 
materials for shipment 


TOOLS AND EQUIPMENT: Gamma ray source (simulate) 


Screw driver, pliers, adjustable wrench 
Shipping containers 


MATERIALS: Labels (poison) 
Straps, nails, tape, screws, etc. 


REFERENCES: Transportation of Radioactive Materials, 1965, U.S. 
Atomic Energy Commisssion, Washington, D.C. 
Information Sheet #52 _ 


I PREPARATION (of the learner) 
The shiprnent of radioactive materials is controlled by strict 
legal procedures for the purpose of avoiding injury and damage to 
other people. These procedures are very simple requiring only an 
adequate exposure to the fundamental requirements to learn them. 
The purpose of this lesson is to assist the individual in the 


development of skill in handling radioactive materials in accordance 
with prescribed regulations. 


II. PRESENTATION (of the skills) 


Operations or Steps Key Points (things to remember to 
do or say) 
A. Preparation of records Pass out information sheet #52 
and shipping documents and place students so all can see and 

hear. 

1, Enter date of shipment in source 
location and source inventory 
records, 
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B. Prepare gamma source 


C. Label shipping 
container 


D. Notify recipient 


E. Receipt of sources 
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. Prepare packing slip indication: 


a. Source type 

b. Source serial number 

ec. Strength of source on shipment 
date 


. Enclose copy of decay chart if 


source is not being shipped for 
disposal. 


. Prepare class D label (poison) 


Transfer to shipping container 


. Secure and survey container 
. Crate or package in shipping 


container 

Survey the surface of shipping 
container with gamma survey 
meter. 


. Secure all closures on shipping 


container 


Place radiation signs on outside 
of container 


. Fill in the surface radiation level 


block of the class D label 
(poison) 

Attach the label to the container 
Attach the packing slip to the 
container 


Telephone, wire, or send letter 
to addressee informing of the 
shipment indicating carrier and 
exact route if available. 


. Notify the transportation company 


to pick up container. 


Reverse the procedure of survey, 
removal from container, and entry 
into records. 


. Notify the shipper of receipt. 
. Store source in approved vault. 
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III, APPLICATION (practice by learner under close supervision) 

A. Separate the students into small groups. Have each group 
prepare a simulated shipping container for shipment. The group 
should show the necessary record entries and prepare all 
documents. Supervise the activity very closely. 


B. Have the groups exchange containers. Ask the students to now 
take the necessary receiving actions. Observe all procedures for 
exact conformity to regulations, invite questions and supervise 
closely. 


IV. TEST (performance of skill to acceptable standards) 
NO.TE: Performance Test 
Have the students prepare an actual source for shipment, make 
entry in the record book, attach all labels, and prepare notifications. 
If conditions permit, have students actually ship container. 


V. SUMMARY 
A. Federal laws govern the transport of radioactive materials. 


B. Shipping containers must be properly labeled and addressed. 


C. All containers must be monitored for excessive leakage of 
radiation. 


D. Containers must be made of an acceptable material. 
E. Shipping containers must be locked. 


F. Incoming shipments must be checked for leakage, quantity of 
material and for contamination, 
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VT_003 624 
Basic Electricity Series, No, A (First Year), Related Training 
for Electrical Apprentices, Instructor's Manual. 


Hedinger, Howard E, 

North Carolina State Board of Education, Raleigh, 
Pub Date - Jul64 

MF AVATLABLE IN VT-ERIC SET 58p. 


*TEACHING GUIDES, *TRADE AND INDUSTRIAL EDUCATION, *ELECTRICIANS, 
*ELECTRICITY, POST SECONDARY EDUCATION, *APPRENTICESHIPS, 


This teaching guide is the first of a four-unit series to help 

the instructor plan and present course materials to electricians 

in the first year of the related technical phase of post-secondary 
apprenticeship training. It was developed by a curriculum committee 
of subject matter specialists and the educational committee of the 
National Electrical Contractors of North Carolina, tested on a small 
group, and used in apprenticeship programs, The 28 lesson plans in 
this guide covér Basic Mathematics and Orientation, Fundamentals of 
Electricity, and National Electrical Codes, Each lesson plan is 
outlined into a four-step method of instruction--introducing the 
lesson, presentiation, application, and checking and followup, The 
teacher of the 144-hour course should be a Journeyman tradesman, 
and the students should be 18 years old and employed as apprentices 
in an electrical construction trade, Supplementary materials 
include lists of textbooks, library reference books, industrial 
bulletins, recommended films, and required tools, Correlated 
student assignments and information sheets, unit tests, and a final 
examination are given in VT 003 625, Documents of the series are 
listed as VT 003 624 through VT 003 631. (HC) 
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BASIC ELECTRICITY 


TO JHE JNSTRUCTOR 


The following instructor's Manual for Basic Electricity, Series A, is the first of 
four units that will be developed for electrical apprentices. The lesson outlines 
will act as a guide for presenting materials and aids tnat will comprise the core 
for the proper related training of electricians. This menual is designed to aid 
both the instructor and learner in the presentation and mastery of related techni-~ 
cal information. 


The lessons are designed to give the beginner a good start in his related training, 
The general outline includes the following subjects: Orientation, Blueprint Reading, 
National Electric Code, Basic Mathematics, Job Information and Basic Electricity. 
The beginning lessons are basic but will be expanded in future assignments with 
additional technical information. For example, the first lesson on Ohm's Law will 
cover the very elementary facts about it, but there will be more advanced study on 
this subject in future assignments. 


The lessons do not have a time limit attached to each class session. Some lessons 
that review basic mathematics may be completed in 30 minutes while other lessons 
may require several periods for a good understanding. In the event a lesson is 
completed in less time than the assigned period, start on the next assignment. 
Under most any method of class operation all the outlined lessons can be completed 
in a minimum of 144 hours each year. 


The instructor should take time to become thoroughly familiar with the outlines 
for this course. He should follow the system of operation and also, explain it 

to the class. It is most important that all apprentices fully understand how to 
use the material and the step by step operation of the class. Use the orientation 
sheet with the first lesson to help you explain the material and its use. 


Each lesson plan is outlined into the "four step” method of instruction and should 
assist you in presenting the lessons. In group instruction, it is recommended 
that the class peviod include the following: 


Step | - INTRODUCING THE LESSON: 
Call attention to interesting facts concerning the subject. 


Step || - PRESENTING THE LESSON: 
Demonstrate the use of necessary tools, materials, problems, and 
experiments. NOTE: When adequate equipment is provided, each stu- 
dent can perform the experiments individually. 


Step Il! - APPLICATION: 
Make use of the assignment sheets which correlate with each lesson. 
The assignments serve not only as a valuable aid to the learner, but 
also indicate to the instructor now well the lesson was taught. A 
well presented lesson will remuire the student to do a minimum of 
reading in the assigned texts. 
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TO THE INSTRUCTOR (Continued) 


Step IV - CHECKING AND FOLLOW-UP: 


Check the assignments with aid of answer sheets. This can be done 
quickly by the instructor or by exchange of papers in class. Return 
the papers to the students and give individual help to those that 
need it. 


TESTING PROCEDURES: 


l. 


HINTS ON 


l. 


2. 


Short tests can be given each week on the lesson or the previous 
assignment. 


A thorough test should be given shortly after completing a unit or 
group of lessons. This test should cover six weeks work or less. 


A good comprehensive test administered at the end of the course will 
act as a gage of progress for the year. Some questions using charts, 
tables, and National Electrical Code can be of the "open book" type. 


All tests should be checked in detail, reviewed in class and returned 
to youe Tests should be retained by you and the committee as a part of 
the student's record. Also, you can use the test again next year. 


CLASS OPERATION: 


Each student should have a large three-ring notebook to keep assign- 
ment sheets, information sheets, and notes. 


Hand out the assignment sheets at the beginning of the term. Make 
assignments for next week during the last session of the present week. 


Require each student to study the assigned lessons at home, answer 
the questions and work problems. 


Use the class time to present the lesson in the "four step” method. 

ae Give information on the lesson, either before or after the stu- 
dent studies it, or both. 

b. Discuss the lesson, ask and answer questions. 

ce In the third step, "APPLICATION", have the students study, answer 
questions, work problems, and perform experiments. The instructor 
should give individual assistance during this part of the period. 


The completed assignment sheets should be turned in to the instructor 
when the class meets for the lesson. A small part of the session can 
be used to complete assignments when needed. 


All required assignments should be checked, indicate the correct and 
incorrect answers. Do not write the correct answers on the papers. 

The iearner should find the correct answers and write them on his paper 
for future reference. 
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7. Review parts of a lesson where several fail to nave the correct answer. 


8. The instructor should give individual assistance when the student needs 


help in finding the correct answers. 


9. The completed lessons are put in the student's notebook for future refe- 


rence. 


10. The instructor should have a roll and record book to keep accurate atten- 
dance and grades for the related work of each apprentice. 


NOTE: The responsibility of any instructor is not an easy one but it is 
hoped that this manual will make the results of your instruction 


both easier and more fruitful. 


TEXTBOOKS: 


lt is very important that each student have his own textbooks. 


Other reference 


books should be furnished by the Local Committee or Institution and kept ina 


classroom or school library for use by the apprentices. 


Textbooks for Instructors and Students to be used 4 years: 
Order from the publisher. 


1. Basic Electricity, by Van Valkenburgh & all 
(Five volumes bound in single text) 
John F. Rider, Inc., A Division of 
Hayden Publishing Company 
850 Third Avenue 
New York 22, N. Y. 


2. Basic Mathematics, by Singer 
McGraw-Hill Book Company, Inc. 
336 West 42nd Street 
New York, N. Y. 10036 


3. American Electricians’ Handbook, 8th edition by Croft 
McGraw-Hill Book Co., Inc 


4. National Electrical Code (6-24 copies) 


National Fire Protection Association 
60 Batterymarch Street 
Boston 10, Mass. 
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- Approximate List Price 


$12.75 


# 5.75 


$14.75 
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INSTRUCTOR'S MANUAL BAS!C ELECTRICITY 


Mathematics Review Lesson A~l 


WHOLE NUMBERS 


DESIRED RESULTS: 


1. To review and apply the fundamental operations using whole numbers 
involving basic problems in electricity. 


2. To stress neat work and identified answers on all mathematics 
assignments. 


MATERIALS & REFERENCES: 
1. Assignment Sheet 


2. NO TEXT--Any student who has trouble with this lesson should be 
assigned additional problems to work from the text. 


3. Chalkboard 


PRESENTING THE LESSON: 


Review the fundamental operations using whole numbers to represent elec- 
trical parts or money transactions. This lesson is designed to let you 
know how well your students can handle the simple operations 1 volved. 
Stress neat work and identified answers on all mathematics assignments. 
Mathematics is used as a tool in the study of electrical science. If 
the student has the habit of doing accurate and neat work in mathematics, 
he will generally do the same kind of work on the job. 


APPLICATION: 


Using the assignment sheet, the students will work the problems listed. 


CHECKING & FOLLOW-UP: 


Check the problems for correct answers and neatness. Mistakes should be 
corrected. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Mathematics Review Lesson A-2 


COMMON FRACTIONS 


DESIRED RESULTS: 


1. To review the fundamental operations of mathematics using fractions. 


2. To show that fractions are vital to the electrical trade in every 
day work. 


MATERIALS & REFERENCES: 


1. Basic Mathematics, by Singer, pages 13-20 Job 2-1 & 2-2 
2. Assignment Sheet - Math 2 

3. *Practical Mathematics, by Palmer & Bibb, pages 20-24, sec. 10-19 
4 


. *Basic Mathematics for Electronics, by Cooke, pages 25-28, sec. 4-1 
thru 4-5 


{NTRODUCT ION: 


DEFINITION: A common fraction is one or more of the equal parts into 
which a unit or group of units may be divided. 


Illustrate how the use of fractions is important when we figure dimensions 
from blueprints or locating outlets, depth of boxes, etc. 


PRESENTING THE LESSON: 


Review the addition, subtraction, multiplication and division of fractions. 
Since most people have trouble handling fractions, it is essential that the 
student master their use. They are used in calculating speed changes, trans- 
former ratios, parallel circuits and tiany more everyday problems. 


APPLICATION: 

Using the assignment sheet, complete the operations of fractions listed. 
CHECKING & FOLLOW-UP: 

Check the answers on the students’ assignment sheets and have them correct 


the mistakes. Any student who does not do well on this lesson should be 
given additional work from problems in the text. 
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INSTRUCTOR'S MANUAL BASIC ELECTRIGITY 


Job Information Lesson A~2 
TOOLS 


DESIRED RESULTS: 
1. To learn the names, uses and care of the basic tools used on the job. 


2. To stimulate the students’ interest in the use of catalogs to learn 
the names of tools. 


MATERIALS & REFERENCES: 
1. Tool Kit of hand toals used in the trade. 
é@- Electrical Catalogs from local supply houses. 
3. Chalkboard. 

INTRODUCT 1 ON: 


The lesson materials are used primarily to introduce the basic tools of 
the trade for discussion. 


PRESENTING THE LESSON: 


The value of this lesson lies in the discussion of tools in class. Be sure 
to allow time to discuss the proper use and care of tools. Warn the appren~ 
tice to learn the respect for the toojs of others, 


APPLICATION: 


Using the assignment sheets, the students will fill in the common names of 
tools used in the area. 


CHECKING & FOLLOW-UP: 


Check the assignment sheets and return to learner for placing in his workbook 
for future reference. 


ANSWER SHEET: 


The names applied to tools vary with use in different areas, therefore, “he 
answers are left for you to fill in the common name used in your area. 
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INSTRUCTOR'S MANUAL : BASIC ELECTRICITY 


Mathematics Review Lesson A-3 


DECIMAL FRACTIONS 
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DESIRED RESULTS: 


1. To review decimal fractions as another check-up and practice lesson 
in mathematics. 


2. To show the importance of handling problems involving decimal fractions 
in the electrical field. 


MATERIALS & REFERENCES: 


1. Basic Mathematics, by Singer, pages 37-49, Job 2-8 

2. Assignment Sheet 

3. *Practical Mathematics, by Palmer & Bibb, pages 57-60 

4. *Basic Mathematics for Electronics, by Cooke, pages 35-42 


PRESENTING THE LESSON: 


Review the changing of fractions to decimals and decimals to fractions. 
If we have a dime, we do not write the fraction 1/10 of a dollar, but 
-10 which is a decimal fraction. In stating the diameter of a #10 type 
RH wire, we write .242", not 242/1000. We must be sure that we know how 
to handle problems involving decimal fractions. 
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This is another check-up and practice lesson in basic mathematics. Use 
it to review the fundamental operations in the use of decimals. Train 
the students to do accurate and neat work in solving problems involving 
decimal fractions. 


= APPLICATION: 


Use the assignment sheet MATH - 3 for check-up and practice of fundamental 
operations involving decimals. 


eum se cree 8 


CHECKING & FOLLOW-UP: 


Correct the problems and note the mistakes made by the students. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Job Information Lesson A-3 


MATERIALS 
(Conduit and Cable Fittings) 


DESIRED RESULTS: 


1. To help the beginner to learn the names and uses of the more basic 
materials of the trade. 


2. Learn to use the electrical catalogs for specifications of materials 
and how to order them. 


MATERIALS & REFERENCES: 


1. Samples of various materials; switches, boxes, connectors, clamps, 
conduit, etc. 


2. Catalogs from various supply houses. 


3. Electrical Conduit & Cable Fittings, Thomas & Betts 
INTRODUCT ION: 


The samples of various materials and the use of catalogs will imtroduce 
a general discussion of materials as used in your area. The bulletin, 
Electrical Conduit & Cable Fittings, will show the picture and use of 
Fittings for raceways and cable. 


PRESENTING THE LESSON: 


Best results will be achieved by introducing a general discussion of mate- 
rials as used in your area. The common trade name for much of this mate- 
rial will vary from place to place so be sure to supply the class with the 
common usage name for your area. Make use of the electrical catalogs. 


APPLICATION: 


Using the assignment sheets, have the students list the names in the blanks 
of conduit and cable fittings used in a typical dwelling installation. 


CHECKING AND FOLLOW-UP: 


Check the assignment sheets and return to learner for placing in his work- 
book for future reference. 


ANSWER SHEET: 


The answers to these questions will vary with the catalogue used and the 
area of the country, therefore, no specific answers are given. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Mathematics Review Lesson A-4 


FORMULAS AND EQUATIONS 


DESIRED RESULTS: 


1. To determine the ability of the students to handle simple formulas and 
equations. 


2. To determine if the students need further training in mathematics before 
continuing with equations. 


MATERIALS & REFERENCES: 


» Chalkboard 

- Basic Mathematics, pages 24-36 

*Practical Mathematics, by Palmer & Bibb, pages 368-382 

- *Basic Mathematics for Electronics, by Cooke, pages 122~134 


INTRODUCTION: 


Wh 
e 


this is probably the most important mathematics assignment in the first 
year lessons. Any student who cannot handle this material with reason- 
able ease will have trouble with most of the electrical theory lessons 
in the course. The students that do have trouble should be urged or 
required to take an outside course in elementary algebra. Present 
simple equations involving the Ohm's Law formula. Review positive and 
negative numbers and transferring of terms. 


PRESENTING THE LESSON: 


Demonstrate on the chalkboard several simple formulas including problems 


involving Ohm's Law. Assist the students with practice problems found 
in the text. 


APPLICATION: 


Distribute the assignment sheets and allow time for the students to try 


all the problems. Make note of the students having trouble and the problems 
they could not solve. 


CHECKING & FOLLOW-UP: 


Correct the papers and help the students that had problems incorrect. 


Make additional assignments of problems from the text for those that 
need more practice. 


INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Mathematics Review Lesson A-5 
FRACTIONS AND DENOMINATORS 


DESIRED RESULTS: 


1. To have a good understanding «7 the rules involving the solution to 
fractional problems. 


2. To review reciprocal numbers and least common demoniator in order to 
solve parallel resistance problems. 


MATERIALS AND REFERENCES: 


1. Chalkboard 


2. Basic Mathematics, pages 10<~111 
3. Assignment Sheet 


INTRODUCTION: 


It is essential that the electrical apprentice have a good understanding of 
the solution to fractional problems. To find the total resistance or capaci- 
tance for parallel and series circuits we find the sum of the reciprocals of 
the individual resistors or capacitors. 


If the students have a good understanding of the rules involving fractions, 
they will have very little trouble calculating electrical problems in future 
work. 


PRESENTING THE LESSON: 


Define and give examples ~~ the term reciprocal. Example, if two resistors 
of 10 and 20 ohms were counected in parallel, the reciprocals are added 
1/10 + 1/20. The total resistance equals the sum of the reciprocals. It 
igs necessary to obtain the least common denominator (L.C.D.) before the 
reciprocals can be added. 


Spend enough time on this lesson to review fractions and establish a method 
of setting up equations from known facts te find an unknown quantity. 


Give examples on the chalkboard and have the students practice problems. 
Those students who have trouble with this lesson should be required to do 
extra work. 


APPLICATION: 


Using the assignment sheet for this lesson, the students should work the 
problems listed. Give assistance to those that need it. 


CHECKING & FOLLOW-UP: 


Correct the papers and assist those that had difficulty ana assign extra 
work to them. 


INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Vlathematics Review Lesson A~6 


PERCENTAGE 


DESIRED RESULTS: 


1. To raview percentage problems as they are applied to a great number of 
electrical calc‘‘lations. 


2. To review decimal fractions and the changing of decimals and fractions 
to per cenis. 


MATERIALS AND REFERENCES: 


1. Chalkboard 
2. Basic Mathematics, pages 218-226 


INTRODUCT {ON 


In our study of electrical mathematics we find "percentage" is used in the 
following calculation: 1. Efficiency of an electrical device} 2. Proper 
fusing of motors; 3. Code requirements as to amount of wire (in area) 
allowed in conduit, tubing and gutters; 4. Wire sizes based on room tem- 
perature; 5. Voltage drop in electrical circuits. 


PRESENTING THE LESSON: 


As stated in the introduction, percentage is used to solve a great number 

of electrical problems. It is important that the students put forth extra 
effort to master this subject as applied to electrical problems. The 

lessons in electricity to follow will require a good knowledge of percentage. 
Drill in the conversion of common fractions to decimals and percentage, and 
vice versa. Stress the importance cf solving written problems in connection 
with electrical work. 


APPLICATION: 


Have the students give answers and work out problems on the assignment sheet. 


CHECKING & FOLLOW-UP: 


Check the answers to questions on the assignment sheet. Discuss any ques- 
tions or problems that were found incorrect and should be explained. 
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INSTRUCTOR'S MANUAL 


Vathematics Review 


BASIC ELECTRICITY 


Lesson A-7 


SQUARE ROOT 


DESIRED RESULTS: 


1. To review square root from "perfect squares" through large or small 
whole nurbers or decimals. 


2. To study the method of marking off the numbers into groups and 
Finding the square root. 


EQUIPMENT AND REFERENCES: 


1. Chalkboard 
2. Basic Mathematics, pages 163-173 


INTRODUCTION: 


The ability to extract "square root" is necessary in the calculations of 


many electrical formula that will be needed throughout this course. Square 


root problems are used frequently in A. C. Circuits and problems in electronics. 


PRESENTING THE LESSON: 


Finding the "square" of a number, we simply multiply that number by itself. 
For example, 10 squared, written 102 = 10 x 10 or 100. The "square root" 
of a number is that number which must be multiplied by itself in order to 
obtain the original number. The symbol for the square root is the radical 
sign. When a number appears under this symbol, it means that we are to 


Find a number which can be multiplied by itself to give the number under 
the square raot symbol. 


The square root of 144 equals 12 because 12 x 12 equals 144. Such numbers 


under the square root radical are called "perfect squares" because the 
square-root is a whole number. 


As the numbers get beyond the range of the ordinary multiplication table, 

we need a system that will help us to find the square root of any number-- 
large or small, whole number or decimal. In the following system, it will 
help if we mark off the numbers into groups of two digits to a group. 

We start marking off the groups at the decimal point. If there is no decimal 
point indicated, start at the end of the number. See examples in text, 


p- 164 ff. Work several problems on the chalkboard and show how to check 
them. 


APPLICATION: 


Have the students work the problems on the assignment sheet. 


CHECKING AND FOLLOW-UP: 


Check the answers to the problems. 


Cali attention to errors and have the 
students correct them. 
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| INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Mathematics Review Lesson A-8 


: RATIO AND PROPCRTION 


DESIRED RESULTS: 


1. To show that the mathematical concepts of ratio and proportion enable 


us to compare voltage, currents, etc, and to show how they depend on 
each other. 


2. To review the rules of ratio and proportion and apply them to electri- 


E cal problems. 
y % 


F MATERIALS AND REFERENCES: 


1. Chalkboard 
2. Basic Mathematics, pages 246-258 


INTRODUCT 1 ON: 


To understand and solve problems dealing with transformers, gears, pulleys 
and even current capacity of wire, we must study ratio and proportion. 


A ratio is a statement of the relationship of one value on quantity to 

another, they must be measured in the same units of measurement. Also, 
a the quantities themselves must be of the same kind, like two resistors, 
4 two amperes, two volts but not amperes and volts. When two quantities 
a depend on each other, the relationship between them may be stated as a 
fi proportion. Proportion is a comparison or equality of two ratios, these 
two ratios may be of different substances like amperes and volts. 


PRESENTING THE LESSON: 
1. DIRECT PROPORTION 
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When two ratios in a transformer are compared in the same order 

so that the items in the first situation (T, turns of wire and V 
voltage) are in the numerator and the items of the second situation 
(To and Vo) are in the denominator. The proportion is stated: 


This direct proportion deals with two different items, turns of wire and 
voltage, but each ratio contains like items. Now, we can say that the 
voltage in two windings of a transformer are in direct proporticn to the 


turns of wire in the windings. See Rule for Direct Proportion in text, 
page 252. 
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INSTRUCTOR'S MANUAL Lesson A-8 


BASIC ELECTRICITY Page 2 


2. INVERSE PROPORTION: 


This is another statement of proportion we must understand. The transformer 
is a good example of this statement. The voltage is in direct proportion to 
the ratio of turns of wire in the windings, but the current is in inverse 
proportion to the voltage. Sample problem: A transformer delivering 100 
volt-amperes. If the primary has 100 volts, with 1 ampere flow, and the 
secondary has 10 volts with 10 amperes flowing. To set up the inverse pro- 
portion, we have _100V__ = _10A . 

10V 1A 


The same is true in figuring gears and pulleys, the diameters of the pulleys 
set up an inverse proportion to the speed. Examples: A 2" dia. pulley running 
at 1750 r.p.m. would travel the same distance as a 4" dia. pulley at 875 r.p.m. 
The inverse proportion would be:__2" __ = 875 See rule for inverse 
proportion, page 255 of text. as 1750 


Be sure to drill on the fundamental ideas of ratio, direct and inverse pro- 
portion during this assignment. Use the text for examples. 


APPLICATION: 


Have the students to work the problems on the assignment sheet. Give assis- 
tance when needed. 


CHECKING AND FOLLOW-UP: 


Check the answers to questions on assignment sheet. Call attention to errors. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Lesson A-9 


INTRODUCTION TO ELECTRICITY 


DESIRED RESULTS: 


1. To introduce basic electricity by explaining the behavior of electrons. 


26 


To show supplementary evidence of the electron theory by use of a film. 


MATERTtALS & REFERENCES: 


- American Electricians' Handbook, pages 1-20 & 21, Sec. 25-29 
» Basic Electricity, Val. 1, pages 1-20 
, ic Mathematics, pages 1-3 


Film--"Basic Electrical Theory” - Local Film Library, U. S. Air Force or 
Modern Films, Inc. 


Film--"What is Electricity?" - Encyclopoedia Britannica Films, Inc. 
e 3 's Lessons _in Practical Electricity, pages 1-14 


INTRODUCT iON: 


oS) iW Me 
e 


some of the mystery which has veiled the subject of electricity in the past 
has been removed. For many years, the natural laws and observed behavior 
of electricity were the only available sources of information for a study 
of this subject. The electron theory of matter, which has been certified 
by these natural laws, has led to a better understanding of the nature of 
electricity, The knowledge gained from this lesson will be the foundation 
upon which many later lessons will be developed. 


PRESENTING THE LESSON: 


It should be stressed that no one has ever seen an atom o. an electron. 

There has been a large amount of research time devoted to the subject, 

and most of the evidence accumulated from this research supports the electron 
theory. The behavier of electrons and most atoms generally follows a defi- 
nite pattern. For this reason, it is possible to predict mathematically 

the results of many experiments before they are performed. These predic- 


table results have been sufficiently stable to make it feasible to label 
the study of electrons a science. 


There are still many unpredictable results of experiment~ ®"/ research 
ug After the discovery of the electron in 1897, . tists finally 
ecame convinced that all matter was composed of a positive mass having a 

definite number of electrons in orbit around this mass. The number of 
electrons determined the type of matter. This idea provided a very neat 


package. There was only one thing wrong with the theory - it was not 
exactly true. 


There is now supporting evidence to indicate that some atomic structures 
are composed of more than twenty components in addition to the originally 
known parts. Scientists believe there are still others not yet discovered. 


13 


: 
é 
i 
a 
i 
z 
Z 
i 
3 
; 
3 


Ate ERS A aN tere 


Ar 


hare aedek rene cess Shataataels vette ote 28 


et RED SOE ET 


neonate Mt LINAS att RAMI AS ag AI Le DM 


i 
a. i 
jf boetS ere 


INSTRUCTOR'S MANUAL Lesson A-9 
BASIC ELECTRICITY Page 2 


Some restraint should be used in defining the electron and electricity. 
[t appears that there is a close association between these two factors, 
but keep in mind that there still is not an accepted definition for 
electricity. 


In using the sun and the orbiting planets as an analogy for the descr ip- 

tion of an atom, be very careful not to leave any erroneous impression. 

F The planets orbit about the sun very nearly in the same place. The elec- 
trons may or may not follow this pattern. Some electrons are transients. 
Even though it may be possible, so far as we know there is no transient 
planet in our solar system. 


It is suggested that the local film library be contacted for suitable film 
to supplement this lesson. If a film is available, it should be reviewed 
carefully before showing. Unless it closely parallels the lesson, it could 
cause some confusion rather than supplementing the lesson. 


APPLICATION: 


DISTRIBUTE the assignment sheets for this lesson and allow time for the 
students to answer the questions. 


CHECKING AND FOLLOW-UP: 


Correct the answers to questions and return to the students. They should 
find the correct answers to questions that were incorrect. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Lesson A-10 
CURRENT 
DESIRED RESULTS: 


To inform the student of the nature of OHM'S Law, and to show how this 
formula is used to determine the current of a circuit. Te understand 
that when electrons are put into motion, we have current flow. 


MATERIALS, EQUIPMENT AND REFERENCES: 


. Ametican Electricians' Handbook, pages 1-21, Sec. 31 and 37 
- Basie Electricity, Vol. 1, pages 40-50 

Basic Mathematics, pages 4-7 

~ Chalkboard 


~ Film--"Current Flow, What It ts"s3 from United World Films, inc. 
INTRODUCT 1 ON: 


WS wher 


The next three lessons will involve the three components of a circuit that 
make up Ohm's Law, namely, current, voltage and resistance. Each component 
is studied individually and each lesson will point out the main points for 
the apprentice to learn and understand. 


PRESENTING THE LESSON: 


We have learnea that all matter is composed of various particles, one of 


which is an electron. Now in this lesson when we put electrons in motion 
there is current flow. 


The main point of this lesson is to understand that current flow is the 
movement of electrons along the conductor. Current flow in a circuit changes 
as a result of resistance and voltage changes. The length, cross section, 
and different mater:als of a conductor will cause the current in a circuit to 
vary. Experiments srow that when the voltage is decreased, the current flow 
is increased. The un't of measurement, symbol, and nomenclature used in 
conjunction with curre at are also pointed out. 

GIVE AN EXPLANATION AN. SHOW THE FILM, IF AVAILABLE. 


APPLICATION: 


Have the students answer *he questions on the assignment sheet. Give assis- 
tance where needed. 


CHECKING AND FOLLOW-UP: 


Check the papers and have the students correct the errors before placing 
them in the notebooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Lesson A-11 
RES {STANCE 
DESIRED RESULTS: 


1. To understand that RESISTANCE is an apposition offered to the flow of 
current in an electrical circuit. 


2. To learn the unit of measurement, symbol, and names used in conjunction 
with the term RES! STANCE. 


MATERIALS, EQUIPMENT & REFERENCES: 


1. American Electricians’ Handbook, by Croft, pages 1-22 

2. Basic Electricity, Vol. 1, pages 98-122 

3. Basic Mathematics, by Singer, pages 6 & 8 

4. Chalkboard 

5. Film--"What Controls Current Flow - Resistance" United World Films, Inc. 
6 


- *Swoope's Lessons in Practical Electricity, pages 104-106; 125-126 
INTRODUCTION: 


Review the main points discussed about current and voltage. This lesson 
has one main point ~ resistance in an opposition offered to the flow of 
current in an electrical circuit. 


PRESENTING THE LESSON: 
Show by the use of Ohm's Law Formula the relationship of RES!STANCE to 


current and voltage. The unit of measurement for resistance is the OMM, 
and the symbol for resistance is R. Adapting the formula (I=E) to find 
R 
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resistance. EXPLAIN how to change the formula to have R=E. Use this 


formula to find the resistance in an electric circuit by substituting known 
values. Remember--to find the resistance in OHMS, one divides the E.M.F. 
in volts by the current in amperes. 

Give an explanation and show the film, if available. 


APPLICATION: 


1. Answer questions concerning the film. 
2. Have the students complete the problems on the assignment sheet. 


CHECKING & FOLLOW-LP: 


Check the assignment sheets and allow time for the class to correct them. 
Discuss the questions found to be incorrect. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Lesson A-12 
ELECTROMOT IVE FORCE 
(VOLTAGE) 


DESIRED RESULTS: 


1. To understand that voltage is the force or pressure that causes the 
electron to move. 


2. To learn the unit of measurement, symbol, and names used in con junc- 
tion with voltage. 


MATERIALS, EQUIPMENT AND REFERENCES: 


1. American Electricians’ Handbook, by Croft, pages 1-21 

2. Basic Electricity, Vol. 1, pages 83-97 

3. Basic Mathematics, pages 3 and 7 

4. Chalkboard 

5. Film--"What Causes Current Flow--E.M.F.™ United World Films, Inc. 

6. *Swoope's Lessons in Practical Electricity, pages 125-126 and page 105 


INTRODUCT ION: 


Review the difference between current and voltage and show their very close 
relation. Voltage is the second of the three important terms associated 
with Ohm's Law. 


PRESENT ING THE LESSON: 


Voltage or electromotive torce of an electric circuit is the pressure which 
causes the current to flow. [t is measured in volts and represented in the 
formula by the letter "E". Show from the references the individuality of 
the voltage but at the same time its close relationship with the current. 


The class should use time for additional study in the reference material. 
GIVE EXPLANATION AND SHOW THE FILM {Ff AVAILABLE. 


APPLICATION: 


Have the students to answer the questions on the assignment sheet. 


CHECKING AND FOLLOW-UP: 


Check the papers and have the students correct any incorrect answers. 
Discuss the questions that need explanation. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


OR | ENTAT FON Lesson A-12 


YOUR EMPLOYER 
DESIRED RESULTS: 


1. To aid the apprentice in becoming a better employee. 

2. To give the apprentice an insight into the general organization, plan 
and function of an average contracting firm. 

3. To show the importance of the Local apprentice agreement. 


MATERIALS AND REFERENCES: 


1. Information Sheets 
2. The Local Contract (Agreement) 


INTRODUCTION: 


Many enployees have no knowledge of the problems which must be solved by 
employers. In many cases, misunderstandings will be prevented and better 
employer-employee relations will result when an employee understands some 
of the problems. Where action of an employee can assist the contractor 
in operating his business profitably, it enables the contractor to make 
money and be able to stay in business and provide work for his employees. 


PRESENTING THE LESSON: 


The following suggestions can be incorporated into the sections under which 
they are listed: 


Tools and Transportation: The journeyman should use the tools and trans- 
portation equipment carefully and efficiently to avoid damages and delays 
on the job. 


Organization: The number of people in these departments will depend upon 
the amount of business being done by the contractor. The smaller contrac- 
tor may have one person besides himseif to do the work, while the larger 
contractor may ennlcy one or more persons in each department. 


Estimating: The major unknown factor in any estimate is labor productivity. 
The journeyman must work as efficiently as possible so that the labor costs 
remain within the estimate. 


Accounting: To keep his business functioning, it is necessary for the con- 
tractor to know the costs of his operations. The journeyman can be of assis- 
tance in this respect by turning in accurate time sheets and material lists. 
Then the contractor will know the actual cost of the job, and in the future 
he will be better able to compete on similar jobs. 


APPLICATION: 


The class should study the information sheet entitied ‘Your Employer”. 
Using the assignment sheet, the students will answer the questions. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Lesson A~13 
ne OHM'S LAW 

. (Simple Circuits) 

DESIRED RESULTS: 


1. To understand the relationships of voltage, current, and resistance 
in an electric circuit. 

2. To show how the formula may be used to determine the voltage, current, 
and the resistance of a circuit. 


MATERIALS AND REFERENCES: 


1. American Electricians’ Handbook, by Croft, Div. 1-37 and 1-39 
2. Basic Electricity, Vol. 1, page 1233 Vol. 2, pages 24-41 
3. Basic Mathematics, by Singer, pages 20-24 


INTRODUCTION: 


George S. Ohm, a German Physicist, discovered that the amount of current 

that passes through a conductor depends upon the amount of pressure (voltage) 
and the resistance (Ohms). Ohm's Law is expressed by the three forms of 
equations: ° 


E=1xR l 


NW 
wm 


R=E 

l 
Emphasize the fact that students who have trouble studying electrical sub- 
jects have failed to learn and apply Ohm's Law. 


PRESENTING THE LESSON: 


The relationship of Amperes, Ohms and Volts can be expressed by the formula 
l1=E 
R 


(1) "1" stands for the Intensity of the current flow in Amperes. 
(2) "E" stands for the Electromotive Force in Volts. 
(3) "R" stands for the Resistance in Ohms. 


Show how Ohm's Law is so helpful in using what one learns about electricity, 
that the student should know how to use the formula in all its forms. 


Adapt the formula to practical problems involving a house wiring circuit. 
APPLICATION: 
Have the students complete the assignment sheet. 


CHECKING AND FOLLOW-UP: 


Check assignment sheets and return to learner for correction and placing in 
r(. 3 workbook. Assign more practice problems from text. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 
Lesson A-14 
SERIES CIRCUITS 
DESIRED RESULTS: 


To teach the student the relationship of voltage, current and resistance 
in a series circuit. 


MATERIALS, EQUIPMENT AND SUPPLIES: 


1. Chalkboard 

2. Dry cells (1.5 volts), "B" Batteries, Auto Storage Battery 
3. Voltmete~, Ammeter, Ohmmeter 

4, Wire for connect ions 


REF ERENCES: 


- American Electricians Handbook, Div. 3, pages 277ff. 


1 
2. Basic Electricity, Vol. 2, pages 7-23 

3. Basic Mathematics, pages 67-82 and 88-93 
4 

5 


» Film--"Series Circuits"--Color, No. 48506, Encyclopedia Britannica 
- *Swoone's Lessons in Practical Electricity, pages 145-148 


INTRODUCT | ONs 


Be sure that the students understand that: 

1. The current is the same in any part of the circuit. 

2. The total resistance is the sum of resistances in the various parts. 

3. The total circuit voltage is the sum of the voltages in the various 
parts. 


PRESENTING THE LESSON: 


1. Show how cells may be cennecte. | provide a high Voltage than is pro- 
duced by cne cell. 


ae Dry cells supply current at a pressure of 1.5 volts. No matter 
what their size or shape. A single dry cell is therefore unsuit- 
alb.e when voltages greater than 1.5 volts are needed. 


b. Uertain devices require higher voltages for their operation and 
will work at its maximum when operated at its rated voltage. 


ce Connect the cells in series. 


(1) The voltage resulting will be the sum of the voliage of indi- 
vidual cells. 


(a) Water pumps connected in series a”e like cells connected 
the same way. Each cell gives the current a "kick" and 
thus increases the flow of current in the circuit (Rate 
of Flow). 
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INSTRUCTOR'S MANUAL Lesson A-14 


BASIC ELECTRICITY Page 2 
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(b) Flashlights, "B" Batteries, auto storage battery are examples 
of series connections. 


The Current in a series circuit is the same in all parts of the circuit. 


as Show this by using the Ohm's Law Formula 1=€ 


R 


b. Draw a series ~ircuit to show a resistance of 10 Ohms, a 6 volt 
battery and an ammeter. Formula: 1=6 _ or .6 ampere. 
10 
ce If the ammeter is placed at any point in the circuit, it will read 
the same. 


The total Resistance of a series circuit is equal to the sum of the 
various resistances in the circuit. Expressed as R (totals) = Ri + 
Ro + R3 etc. 


a. Point out that adding resistance to a series circuit reduces the 
current flow. 

b. That ‘he current fiow would read the same on an ammeter placed at 
any point in the series circuit. 

ce To find the current flow in a series circuit, it is necessary to 
know two things: 
(1) The circuit Voltage 
(2) The total circuit Resistance 


Summary of the Rules: See items 1, 2, and 3. 


Show Film--"Series Circuits" 


APPLICAT JON: 


Have the students work and hand in the assignment sheet. 


CHECKING AND FOLLOW-UP: 


Check the assignment sheets against answer sheets ard return to learner 
For placing in workbook. Where needed assign additional problems from 


Basic Mathematics by Singer, Chap. IV. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Lesson A-15 


PARALLEL CIRCUITS 


DESIRED RESULTS: 


1. To acquaint the student with the relationship of current, voltage and 
resistance in a Parallel circuit. 

2. To understand that the total resistance of a parallel circuit is less 
than the smallest resistor. 


REFERENCES: 


1. American Electricians’ Handbook, pages 3-2 thru 3-4 

2. Basic Electricity, Vol. 2, pages 55ff. 

3. Basic Mathematics, pages 111-125 

4. *Swoope's Lessons in Practical Electricity, pages 148-157 


MATERIALS, EQUIPMENT AND SUPPLIES: 


1. Chalkboard 
2. Dry cells (1.5 volts) wire, resistors and lamp banks 
3. Film--"Parallel Circuits" Modern Films, Charlotte, N. C. 


INTRODUCT { ON: 


The parallel circuit is another method of connecting electrical devices 

ina circuit. There are several ways of calculating the total resistance 
of a parallel circuit. To help the students to visualize the problems, it 
is well to require them te draw a circuit diagram for each problem. Many 
problems in this assignment are not long or complicated but will give the 
student good practice in OHM'S law calculations. Present examples of these 
problems on the chalkboard, and give demonstrations using various resistors 
or lamp banks for loads. Measure the voltage and currents at various loca- 
tions throughout the circuits. 


PRESENTING THE LESSON: 


Show several ways of calculating the total resistance of a parallel circuit 
with examples on the chaikboard. Explain that the understanding of more 
than one method of solving the proble s will help them iater with control 
and electronic work. 


Show that two or more resistors of the same size or various sizes may be 
connected in parallel, the total resistance of a parallel circuit is ALWAYS 
less than the value of the smallest resistor. 


Explain that in studying the theory of electricity, we often use a resistor 


in the circuit to represent the load. it is easier to draw the symbol for 
a resistor than a picture of an appliance. 
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INSTRUCTOR'S MANUAL 


1. Discuss questions and applications presented by the films. 
9 


2. Have the students work the problems on the assignment sheet. 


Lesson A-15 $ 

BASIC ELECTRICITY Page 2 | 
Many demonstrations may be presented in conjunction with this lesson by 
using resistors of different values connacted in various ways. In each 
circuit measure the total resistance wih an OHMMETER and also calculate : 

the resistance using the formula. Show the film, "Parallel Circuits”, i 
which is a good teaching aid. {It will show animated current "low in i 
PARALLEL circuits. i 

i 

SUMMARY OF RULES FOR PARALLEL CIRCUITS: j 
1. The total current is the sum cf the currents in various parts. 

2. The voltage of a parallel circuit is the same in any part of the circuit. i 

3. The resistance is the reciprocal of the sum of the reciprocals of the : 
various parts. : 
APPLIGATION: i 
3 

: 


CHECKING AND FOLLOW-UP: 


Check the assignment sheets against answer sheets and return to learner for 


placing in workbook. Assign extra problems from Singer's Basic Mathematics 
to those that need the extra practice. Pages 98, 101, 118, 122 and 125. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Lesson A-16 
COMBINATION CIRCUITS 
(SERIES AND PARALLEL CIRCU!T CONNECTIONS) 
DESIRED RESULTS: 


1. To acquaint the learner with the elementary problems of series and 
parallel circuits. 

2. That the student learn to think in terms of, and visualize the combi- 
nation of series and parallel hook-ups. 


MATERIALS, EQUIPMENT AND SUPPLIES: 


1. Chalkboard 
2. supplies for demonstrations 
3. Large wiring charts, mock-ups arid models 


REFERENCES: 


1. American Electricians’ Handbook, page 3-3ff. 

2. Basic Electricity, Vol. 2, pages 90-103 

3. Basic Mathematics, pages 127-137 

4. Film--"Series and Parallel Circuits" United World Film, Inc. 

5. *Swoone's Lessons_in Fractical Electricity, page 151, sec. 833 page 158, 
sec. 85 and 86. 


INTRODUCT ON: 


Stress the under stan ing of the relationship of resistance, voltage and 
current as in other OHM'S Law lessons. 


The student should be well acquainted with the various methods of inter- 
connecting circuits when greater amounts of voltage and current are needed. 
Most workmen deal with circuits in terms of parallel connections and become 
confused when they get into a combination of series and parallel hook-ups. 
Electrical energy, if wrongfully directed in a circuit, will oppose the 
direction of the desired current flow with harmful results. 


PRESENTING THE LESSON: 


The use of demonstrations, models, mock-ups, and large wiring charts will 
help greatly in presenting this !esson. 


You may draw similar circuits on the chalkboard and ask the class to tell 
how the current and voltage would be distributed. It is recommended that 
some demonstrations be used with this lesson, if possible. The demonstra- 
tions can be applied to the material at hand by seiting wp a SERIES - 
PARALLEL CIRCUIT and mak ing various readings throughout the circuit. Then 
calculate the voltage, current or resistance of t’.e circuit. This type of 
illustration will make a lasting impression on the student. 
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INSTRUCTOR'S MANUAL Lesson A~16 
BASIC ELECTRICITY Page 2 
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Remember to always work the SERIES and PARALLEL groups separately within 
the combined circuit and then solve for the whole combination, 


ee ey 


bination, see Basic Mathematics by Singer, pages 136-138. 
Show film--"Series and Parallel Circuits" 


APPLICATION: 


Have the students to answer questions and work the problems on the assign- 
ment sheet. Give individual suggestions where needed, but do not answer 
the question for the student. 


| 

4 | Note: If you wish to use more practice problams for SERIES-PARALLEL com- 
i 
| 


1 f CHECKING AND FOLLOW-UP: 
E 


Check the assignment sheets against the answer sheets and return to the 
students. Assign extra problems if required. 
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INSTRUCTOR'S MANUAL 


BASIC ELECTRICITY 


Lesson A-17 
POWER AND WORK 


DESIRED RESULTS: 


1. To acquaint the student with some of the terms of electrical energy 

that apply to work and power. 

. To inform the learner that work is done when force accomplishes some- 
thing (weight x distance). Power is ths work done times the speed of 
doing it. 

3. To solve problems involving the power formula. 


No 


MATERIALS, EQUIPMENT AND SUPPLIES: 


1. Chalkboard 
2. Lampbank and meters 


REFERENCES: 


. American Electricians' Handbook, Div. 1, page 25 sec. 56-643 p. 40, sec. 116-111 3 


l 

2. Basic Electricity, Vol. 2, pages 42-54 
3. Basic Mathematics, pages 148-155 
4 


e *Swoope's Lessons_in Practical Electricity, pages 168-177, 180-183 


INTRODUCT 1 ON: 


This lesson will introduce the students to the use of terms such as, horse- 
power, watts, etc. 


Ask the students to check the labels on electrical equip- 


ment they see on the job for horsepower, watts, Ki, voltage and current rating. 


An electrician may be called upon to install a unit of equipment rated in 
horsepower, or watts or voltage only. The electrician must decide how much 
current the piece of equipment will demand. Knowing the current needed, he 


must instail the proper size wire and protect the circuit and equipment with 


the proper fuse. The power equations studied in this lesson will be used 


many times to find information not given on the name plate of a piece of 
electrical equipment. 


PRESENTING THE LESSON: 


For a practical demonstration of this lesson, use a iampbank with lamps of 
various sizes. The ammeter and voltmeter wil! show a good relationship 


between the wattage of rating of the lamps, the applied voltage, and the 
current drawn by the circuit, 


A thorough understanding and the ability to use the power equations should 
be stressed. Point out to the students the close relationship between the 
following Power Equation and the Ohm's Law equation. 


P= [2 =P [=p 
l E 


If more practice probless are necessary than given on the assignment sheet, 


see Basic Mathematics, by Singer, pages 150-152. 
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INSTRUCTOR'S MANUAL Lesson A-17 


BASIC ELECTRICITY Page 2 


APPLICATION: 


Have the students answer the questions and work the problems on the assign- 
ment sheet. Give assistance if needed, but do not give them the answer. 


CHECKING AND FOLLOW-UP: 


Check the assignment sheets against the answer sheet and return to the students 
for correcticn and filing in their notebooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Lesson A-18 
WIRE CONSTRUCTION 
(PATHS FOR THE ELECTRIC CURRENT) 
DESIRED RESULTS: 


1. To acquaint the learner with the fact that all electrical devices receive 
their energy from a source by means of metallic conductors. 


2. These conductors are separated or supported by non-metallic materials 
called insulators. 


MATERIALS, EQUIPMENT, AND SUPPLI=S: 


1. Chalkboard and chalk 
2. Samples of wire and insulators to be studied 
3. Experimental materials to demonstrate "Conductors and insulation" 


REFERENCES: 


1. American Electricians' Handbook, pages 2-2 thru 2-13, 2-36 thru 2-38 
2. Information Sheet--"Wire and Mater ials" 
3. National Electric Code--Article 310 


4. Texts *Swoope's Lessons in Practical Electricity 
INTRODUCING THE LESSON: 


Call attention to the fact that wires are very much like pipes in that 
they permit the flow of electricity, but whereas pipes are hollow, wires 
are a solid. It is important to know the characteristics of these "elec- 
trical pipes”, called conductors, and how they are made safe within the 
home and in appliances. | , ) 


PRESENTING THE LESSON: 


A. Electrical devices are connected to a source by wires to provide a 
path for the electric circuit. 


1. Make a sketch: 
a. Two wires are needed to complete a circuit. 


b. Electric current must flow from the source to the device and 
return to the source. 


B. Electrical devices are made of dif°erent materials. 


1. Show: 


ae Difference of materials in an insulated wire. 


La 


- Different materials in a plug. 


c. Define materials such as metallic and non-metallic. 
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INSTRUCTOR'S MANUAL Lesson A-18 


BASIC ELECTRICITY Page 2 


C. Demonstrate: "Conductors and Insulation" 
1. Samples of wire and insulating mate“ials are studied. 


2. Experiment showing materials that conduct current and insulate 
current. 


APPLICATION: 


Have learner work and hand in assignment sheet #A-18. Give individual 
help where needed. 


@ CHECKING AND FOLLOW-UP: 


Check assignment sheets against answer sheet and return to learner for 
placing in workbook. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Lesson A-19 
WIRE SIZES 


DESIRED RESULTS: 


l. 


2. 


l. 


l. 


2s 


To acquaint the student with a number of different types of wire, according 
to the insulation. 


To teach the student to identify types of wire and sizes in general use 
on the job. 


MATERIALS, EQUIPMENT & SUPPLIES: 


Chalkboard & Chalk 


2. Sample wire up to No. 4 
3. Wire Gages & a Micrometer 
REFERENCES: 
1. National Electrical Code, Article 310, Chapter 9 
2. American Electricians’ Handbook, pages 1-33, Sec. 92+94, Div. 2-4 & 2-5, 


2-40 thru 2-45 


INTRODUCT | ON: 


The lesson should acquaint the student with the fact that there are 
different types of wire classed according to the insulation. 


Call atter. ion to the fact that the size of wire is usually expressed 
according to some wire gage. However, it has become standard practice 
in the United States to employ the American Wire Gage, also known as 
the Brown & Sharpe for designating copper and aluminum wire and cable 
used in the electrical industry. 


PRESENTING THE LESSON: 


l. 


— 
—e 


( 
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Show the class samples of as many types of wire according to the insu- 
lation as possible. Have each student examine the types of wire so he 
can classify wire according to insulation. Discuss the different types 
of insulation with the class. 


Demonstrate to the class how to use the gage in measuring the size of 
wires. Wire gages are used for the measurement of diameters of wire 
and thicknesses of sheet metal. Wire sizes are referred to by gage 
numbers, the smaller the number the larger the wire. Micrometers are 
gages for that purpose. Where micrometers are used, the wire diameters 
are expressed in thousandths of an inch. 
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INSTRUCTOR'S MANUAL Lesson A-19 
BASIC ELECTRICITY " Page 2 


3. The students should use ihe gages and micrometers to help identify 
wire sizes. They are expected to know sizes up to No. 4 on the j>b. 


Notes A circular, mil (C.M.) is the area of a circle 1/1000 in. in 
diameter and is the unit for all wire measurement. 


APPLICATION: 


Have the students complete the answerg to questions on the Assignment 
Sheet for this lesson, 


CHECKING AND FOLLOW-UP: 


Check the assignment sheets against answer sheet and return to students 
for discussion and placing in notebooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Lesson A-20 
VOLTAGE DROP 
DESIRED RESULTS: 


1. To understand what is meant by Voltage Drop. 
2. To be able to use the formula to determine excessive voltage drops. 


MATERIALS AND EQUIPMENT: 


1. Chalkboard 
2. Voltmeter, Lamp Bank 


REFERENCES: 
1. American Electricians’ Handbook, pages 300-328 
2. Basic Electricity, Vol. 1, pages 90-97 
3. Basic Mathematics, pages 280-284 
4. ational Electrical abs Page a aati 215-3 
5. *Swoope's Lessons in Practical Electricity, pages 134-339 


INTRODUCT 1 ON s 


The two factors that must be considered in determining the size of wire to 
be used in an electrical circuit are the current-carrying capacity of the 
wire and the permissible voltage drap, 


The electrician always determines current-carrying capacity by consulting 
tables in the various electrical codes. On the other hand, voltage drop is 
nearly always calculated by the electrician himself. The National Electri- 
cal Code recommends that voltage drop from service head to distribution 
center be not more than 1 per cent for lighting and 3 per cent for power 
loads. These voltage drops should be limited to Z er cent. Voltage drop 
must be allowed when circuits are installed on commercial and industrial 
buildings, but is seldom considered‘for circuits on residential buildings. 


PRESENTING THE LESSON: 


In this lesson, the student will not learn all there is to be known about 
voltage drop. Teach them some of the basic facts so they can learn to 
Figure Voltage Drop. Also, haw voltage drop is used in calculating the 
sizes of wires required for certain circuits. Spend enough time on this 
lesson to be sure that the students understand how to use the formula for 
finding Voltage Drop. 


Introduce the following formula by writing it on the chalkboard and explaining 
its use. 


S22 


INSTRUCTOR'S MANUAL Lesson A-20 
BASIC ELECTRICITY Page 2 
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Voltage Drop 

Resistance ( 1 mil foot of wire) 
Amperes 

Distance of wire one way 
Circular mils 


ST NO 
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Work several problems illustrating how to solve for various unknowns. 

NOTE 1: If the students have trouble rearranging the formula. It is much 
easier for some to substitute in the original form and solve for 
the unknown. 


ee eAaMe re 20.7 they 2 el ets pwebictrer sd 


NOTE 2: By use of the formula, we find Voltage Drop, but the National 
Code recommendations give PERCENTAGE voltage drop. 


ek™ wd 


APPLICATION: 


pedis gtd coe ell eRe 


The students will answer questions and work People on Assignment Sheet 
A-20. 


|. FARA GOFAL 


CHECKING AND FOLLOW-UP: 


Correct the assignment sheet. Be sure to give assistance to those that 
had trouble. 


4 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


( ) NEC Lesson A-21 
i. 
a : : INTRODUCTION TO NATIONAL ELECTRIC CODE 


DESIRED RESULTS: 
1. To acquaint the apprentice with ths purpose and scope of the CODE. 
2. To introduce the apprentice to the definitions and fundamental rules 


covered by the CODE. 


REFERENCES: 
_ 1. National Electrical Code, Articles 90, 100, 110 


2. American Electricians’ Handbook, General Interior Wiring, p- 1208 


INTRODUCTION: 


| a This is the apprentice'’s first contact with the NATIONAL ELECTRIC CODE. 
_ He will be working by these rules for his entire life in the electrical 
—— industry. The importance of learning the purposes and organization of 
(| j the CODE cannot be over emphasized. 


This lesson should give the student a clear picture of how the CODE is 

organized so that the apprentice may find information more easily in later 
assignments and on the job. The CODE is not a set of lawss it is a set 

of rules. It is intended for use by governmental bodies exercising legal : 
jurisdiction over electrical installations and for use by Insurance Inspectors. 3 


Article 100 - Contains definitions of Electrical Terms. 


PRESENTING THE LESSON: 


In the National Electrical Code Book - Article 90, wkich is the Introduc- 
tion, outlines the purpose and explains the scope of the CODE. 


The best results will be obtained from all CODE lessons if they are used 
as study guides for the student. The instructor should lead a class dis- 
cussion of the material contained in each section of the CODE used in 

the assignment. 


After discussing the sections and giving illustrations from your experi- 
ence, then the assignment sheet with specific questions can be distributed. 
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Page 2 


Remind the students that the Chief Electrical Inspectors usually exercise 
legal jurisdiction over electrical installations through city ordinances 

or laws based on National Electrical Cade. Some communities use the CODE 
as it is for their local Electrical Ordinance. Most citizens realize that 
the CODE is only the minimum standard so they improve on certain portions 
for their use. If the electrician knows the National Electrical Code, he 


may be able to work in any locality, but he should become familiar with 
local ordinances. 


APPLICATION: 


Hand out the assignment sheets and have the students answer the specific 
questions using the CODE book. 


CHECKING AND FOLLOW-UP : 


Check the answers and return the sheets to the students for correction 
and placing in the workbook. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 
( ) NEC Lesson A-22 
, GENERAL REQUIREMENTS FOR WIRING INSTALLATIONS 

DESIRED RESULTS: 


To acquaint the apprentice with the general requirements for wiring methods 
and installations. 


REFERENCES: 
1. American Electricians’ Handbook, Div. 9-140 thru 171 
2. National Electrical Code, Article 300, 310 
NOTE: This assignment may take two lesson periods to complete. 


INTRODUCT | ON: 


In the U.S.A., cable wiring is probably the most recognized wiring method, 

especially for residential type construction. Local ordinances in some 

cities may limit the extent of its use, but cable wiring in some form is 

recognized in almost every place where electrical power is available. The 

General Requirements for wiring methods are listed in the National Electri- 
Code, Article 30. 


; This assignment contains information about over-current protective devices 
and fuses, sizes of conductors, types of conduit, installing boxes, grounds 
and grounding, and various raceways. This information will be very useful 
to the apprentice in his daily work on the job. 


The student may not realize the fact but it requires a skilled craftsman to 
make a concealed electrical installation in an old building. It is essen- 
tial that he leave the building in good repair when he is finished. 


PRESENTING THE LESSON: 
The instructor should lead a class discussion of the material found in 
the assignment. The students should have read the assignment and have 


questions for discussion ready to present. 


Use American Electricians’ Handbook, Division 9 and National Electrical 
Code, Article 300 and 310 as study guides for this assignment. 


There are 22 types of wiring for general use for power and light systems. 
1. Call attention to the method of determining the minimum and maximum 


size of conduit for interior installations. The current capacity of 
a conductor is limited by the temperature its insulation will withstand. 
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INSTRUCTOR'S MANUAL Lesson A-22 


BASIC ELECTRICITY Page 2 


2. The National Electrical Code requires that fuses or circuit breakers 
be provided for all ungrounded conductors to open the circuit when 
the current is abnormally high. 


3. Conduit systems contain both junction and outlet boxes. A junction 
box is placed where several conduit runs intersect. {t provides means 
for pulling in the wire and serves as an inclosure for the connections 
that must be made. It is possible to ground the entire system with 
one ground connection. Outlet boxes may be used to inclose a switch 
which controls the current in a circuit or fitted with outlets and 
special cover through which light and power loads can be connected. 


4. Grounding is executed by connecting one wire from a wiring system or 
the metallic covering of electrical devices to a steel beam of a building, 
to a ground strap fastened to a water pipe or a pipe driven in the 
ground. Grounding is necessary to protect life and property. 
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APPLICATION: 
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Have the students find the answers to the questions on the assignment sheets. 
This may take two meetings. 


CHECKING AND FOLLOW-UP: 


and placing in their workbooks. 
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; Check the answers and return the siieets to the students for correction 


INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

NEC Lesson A-23 
RIGID METAL CONDUIT 

DESIRED RESULTS: 


To acquaint the apprentice with some of the techniques connected with 
conduit installations that must be learned through experience. 


REF ERENCES: 
1. American Electricians' Handbook, Div. 9, par. 57 ff. 
2. Local Electrical Codes and Ordinances 
3. National Electrical Code, Article 346 

INTRODUCT I ON: 


Single family dwellings are seldom wired completely with rigid metal con- 
duit because of the high cost ef such an installation. However, it is 
widely used in industrial plants. Electrical metallic tubing is sometimes 
employed because the cost of labor for installation is much less than for 
rigid conduit. The cost is still somewhat higher than that for a knob-and- 
tube or a cable~type installation. 


[t is common practice to install a rigid-conduit or an electrical-metallic- 
tubing service raceway even though the bulk of the installation is carried 
out by some other method of wiring. 


HYDRAULIC CONDU!T BENDERS 


Industrial installations of Rigid Metal Conduit have routinely presented 
electricians with jobs of great proportions; howeve~, with the hydraulic 
equipment in use today, this work is easily accomplished. Various attri- | 
butes of fluid or hydraulic power equipment recommend it to the electrical 
industry. Hydraulic tools readily increase 100 pounds of applied effort to 
200,000 pounds of output. The tools are versatile, light in weight, compact 
in size and completely mobile, so that one man can carry a hydraulic set 
capable ef moving 50 tons. 

In recent years, electrical installations have become larger and more com- 
plicated with the result that the electrician is called on to make many 
large bends in condyit. Hydraulic equipment is used to bend conduit having 
a diameter larger than 1". Conduit of smaller dimensions is usually bent 
by a hand bender. The two principal types of benders fer large conduit 
are: 1. A "Qne-shot" bender which makes a full 90° bend with a single 


single-stroke stages to compiete a 90° bend. 
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stroke and s ‘ting; and 2. A segment bender, which requires several smaller, 
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INSTRUCTOR'S MANUAL Lesson A-23 
BASIC ELECTRICITY Page 2 


PRESENTING THE LESSON: 


Try to have a small Hydraulic Conduit Bender to demonstrate to the class. 
The student should know how the machine operates as well as its use. 


Using the Information Sheet on Rigid Metal Conduit Bending as a guide, the 
Following topics should be discussed? 


1. Radius of Bend 

2. Principles of Precision Bending 
3. Concentric Bending 

4. General Purpose Bending 


5. Bending the Angle 


Review important topics on Rigid Metal Conduit Wiring referred to in American 


Electricians’ Handbook. 
APPLICATION: 


Have the students complete the answers to the questions on the assignment 
sheets. 


CHECKING AND FOLLOW-UP: 


Check the answers and return the sheets to the students for correction and 
placing in their workbooks. 
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’ 7 INSTRUCTOR'S MANUAL BASIC ELECTRICITY 
: a NEC Lesson A~24 
| () ELECTRIGAL METALLIC TUBING 
4 DESIRED RESULTS: 
_ To acquaint the apprentice with the construction and restrictions in the 
ae uses of electrical metallic tubing. 


REF ERENCES: 


'. American Electricians' Handbook, Div. 9, 68-70 


INTRODUCT FON: 


| 

| 

| 

| _—— 2. National Electrical Code, Article 348 

Electrical metallic tubing (EMT) sometimes called “thin-wall conduit” 

| has a wall thickness less than that ef rigid conduit, and it bends more 
easily. It is connected with compression or indentation type fittings, 

| since it is too thin to thread. A special tool is used to install in- 
dentation fittings. 


PRESENTING THE LESSON: ~ 


3 Electrical metallic tubing is installed and has the same use for both ex- 
—_ posed and concealed work as rigid conduit except it cannot be used where 
iL) subject to sever physical damage. When used in wet locations or poured 
"3 over in concrete, fittings of the type to prevent water entering the con- 
duit shall be used. 


Tubing and fittings may be obtained, made of an alloy having corrosion- 
resisting characteristics. Thig makes them especially suitable for use 
in many locations wherc there are corrosive fumes, or excessive moisture. 


No tubing shall be used smaller than & inch in diameter, electrical trade 
size, except for under plaster extensions. The maximum size tubing shall 
be the 2-inch electrical trade size. 


Bends in the tubing shall be made that the tubing will not be injured and 
that the internal diameter of the tubing will not be effectively reduced. 


One run of conduit should preferably include not more than three "quarter"! 
bends. 


APPLICATION: 


Have the students complete the answers to the questions on the assignment 
sheets for this lesson. 


CHECKING AND FOLLOW-UP: 


Check the answers and return the sheets to the students for correction and 
placing in their workbooks. 
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= INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


| NEC Lesson A-25 
: {4 

ie FLEXIBLE METAL CONDUIT 
= DESIRED RESULTS: 


ame To acquaint the apprentice with the construction and restrictions in the 
y 4 uses of flexible metal conduit. 


REFERENCES: 


1. American Electricians' Handbook, Div. 9, 50-55 
2. National Electrical Goede, Articles 350 and 351 


INTRODUCT 1 ON: 


Flexible metal conduit is used in difficult places requiring a number of 
irregular bends or where flexibility is required. Such as connecting a 
motor tu rigid conduit, not exceeding 24 inches in length. 


Flexible metal conduit is used and installed according to the rules and 
practices for installation and use of armored cable. It is installed and 
conductors are pulled into it in the same way conductors are installed in 
rigid conduit. The size of flexible conduit is determined by the inside 
diameter. 


PRESENTING THE LESSON: 


Installations of flexible metal conduit shall comply with the provisions 
of the code listed in prargraph 3501 of the code. 


Flexible metal conduit shall not be used in: 


- wet locations, unless lead-covered type 

- hoistways, except as provided in sect'on 62-6 

storage-battery rooms 

- any hazardous location except permitted in Sections 5054 and 5073 
- where rubber-covered conauctors are exposed to oil, gasoline, etc. 


MINIMUM SIZE - No flexible metal conduit less than one-half inch electrical 
trade size shall be used except as permitted in section 3503. 


Straps or other means of securing the conduit in place should be spaced 
much closer together for flexible conduit than is necessary for rigid 
conduit. Every bend should rigidly secured so that it will not be de~ 
_—— - formed when the wires are being pulled in, thus causing the wires to 

; 8 bind. 
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INSTRUCTOR'S MANUAL Lesson A-25 
BASIC ELECTRICITY Page 2 


LIQUID-TIGHT FLEXIBLE METAL CONDUIT 


This conduit is similar in construction to the flexible metal conduit 
3 but is covered with an outer sheath of material to make a liquid tight 
t jacket. 
{ 


Connectors and grounding bushings are available for terminating the con~ 
duit and providing effective grounding connections. It is used in the 
| wiring of machine tools, motors or portable equipment where flexibility 
| of connection is required. 


In paragraph 3512-b lists the conditions under which Liquid-Tight Flexi- 
bie Me*al conduit shall not be used. 


t 
I 


1. Where it is subject to mechanical injury 

2. Where it is in contact with rapidly moving parts 

3. Where the temperature is above (60°C) or 140°F ; 
4. In any hazardous location. 7 


The maximum sizes of the conduit and conductors to be installed are listed 
in article 351, paragraphs 3514 and 3515. 


APPLICATION: 
Have the students complete the Assignment Sheet for this lesson. 
CHECKING AND FOLLOW-UP: 


Check the answers to the questions and return the sheets to the students 
for correction and placing in their workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Lesson A~26 
STORAGE BATTERIES 
DESIRED RESULTS: 


1. To acquaint the student with the construction and operation of storage 
cells. 

2. To acquaint the student with the chemical properties of different types 
of cells. 


3. To teach the student to understand electrolysis, and other instances 
of electrochemical action. 


MATERIALS, EQUIPMENT AND SUPPL!ES: 


1. Chalkboard 
2. Supplies to make a storage cell 


REFERENCES: 


1. American Electricians’ Handbook, Div. 4, Sections 130-178 
2. Basic Electricity, Vol. 1, pages 23-29 

3. National Electrical Code, Article 480 

4. *Swoope's Lessons in Practical Electricity, pages 67-102 


INTRODUCING THE LESSON: 


The study of batteries sould be a course in itself but in this lesson the 
student should become acquainted with the chemical properties of several 
types of cells. One of the major problems involved in electrical systems, 
depending on storagecells for part-time operation, is the proper battery 
care and maintenance. The facts explained in this lesson should be tho- 
roughly understood by people who maintain this type of equipment. 


PRESENTING THE LESSON: 
Point out: 


a. That cells, such as dry cells, that cannot be charged, are called 
“orimary cells" to distinguish them from those that can be re- 
charged, known as "secondary cells" or the storage battery. 


b. A storage cell does not store electrical energy; it stores chemi- 
cal energy and then changes the chemical energy into electrical 
energy as needed. 


c. When the chemical energy has all been changed to electrical energy, 
it can be restored only by sending a current through the cell. 


d. There are two main types of storage cells in use. The "lead acid" 
used on all motor-driven vehicles and the “Edison Cell" which is 
extremely rugged but has low cell voltage. The Edison Cells are 
not as efficient as “lead acid" cells, as they return only 60 to 65 
per cent of the charging energy. 
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: 
:: INSTRUCTOR'S MANUAL Lesson A-26 
a3 
iE BASIC ELECTRICITY Page 2 

4 

: APPLICATION: 


Have the students work and hand in ASSIGNMENT SHEET. Give individual 
a help where needed. 


CHECKING AND FOLLOW-UP: 


Check assignment sheets against answer sheets and return to the students 
for correction and placing in workbook. 
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INSTRUCTOR'S . ANUAL Lesson A-27 

NEC Basic Electricity 
FUSES 

DESIRED RESULTS: 


t. To learn that in electrical work every circuit must be provided with over- 
current protection. 


z» To understand the National Electrical Code standard fuse ratings and the 
sizes required for protection of certain devices. 


MATERIALS aw? EQUIPMENT: 


1. Sample fuses of different types: plug, cartridge, knife-blade contact 
renewable fuse, etc. 


2. Edison type fuse; time-lag fuse (if available). 
REFERENCES: 
1. Basic Electricity, Vol. I1, Pages 47-48. 


2. National Electrical Code, Article 240. 


3. American Electricians' Handbook, Div. 4, Sec. 28-62. 


4. Fuseology - Bussman Manuf. Co. 
{NTRODUCT ION: 


In electrical work every circuit must be provider with over-current protection. 
[t may be a 132,000 volt transmission line carrying 20. amperes or it may be 110 
volt lighting circuit with a load of 10 amperes. Each must have some form of pro- 
tective device for the possible overload of curren: for the protection of both 
circuits and apparatus. 


In this lesson we are primarily concerned with the simpler circuits requiring 
the common types of over-current protective devices, such as, the plug fuses and 
the cartridge fuses. As we advance in out study, the more complicated protective 
devices will be investigated. 


PRESENTING THE LESSON: 


The need for the use of protective devices as fuses has been discussed. 
You have learned that excessive current may seriously damage electrical equipment - 
motors, instruments, radio receivers, etc. Fusc. are cheap, other equipment much 
more expensive. When the fuse which is connected in series with the equipment is 
blown, the circuit will open before the excessive current does damage to the 
equipment. 


Demonstrate sample fuses to the class: glass cartridge fuses, solid cartridge 
fuses and screw-plug fuses. 
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INSTRUCTOR'S MANUAL Lesson A-27 


Basic Electricity Page 2 


It is important that you always use fuses with the proper current rating. 
The rating should be slightly higher than the greatest current you expect in the 
circuit. Example: Since the range of a ammeter is 0 to | ampere, a 1.5 amp 
fuse should be used to protect the equipment. In protecting equipment to use 
fuses with too low current rating will result im unnecessary blow~outs, while 
one with too high current rating may allow dangerously high currents to pass. 


(Precautions): Fuses are used for protection. Do not jumper out a fuse. 
Do not increase the size of a fuse unless and until you are sure it is the right 
thing to do. 


- 


NOTE: The Bussman Fuse Company will be glad to put on a demonstration for 
this lesson. Contact their representative and arrange for him to be present. In 
the event that a representative of the above company is not available, try to contact 
a representative of another company or a specialist in this field. 


Be tS a Oke ee ee 


APPLICATION: 


Give the class time to answer the questions concerning “overcurrent protection" 
on the Assignment Sheet. 


CHECKING AND FOLLOW-UP: 


Correct the assignment sheets, discuss the results and have the student place 
3 them in their worktooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Lesson A-28 
SAFETY AND FIRST-AID 
DESIRED RESULTS: 


1. To impress on the apprentice the need for him to practice SAFETY. 

2. To keep the apprentice aware of the hazards of his job and to do all 
we can to improve SAFETY in the electrical construction work. 

3. To present a film on FIRST-AID or have a specialist in FIRST-AID make 
a presentation with demonstrations. 


MATERIALS & EQUIPMENT: 


i. Safety posters and Slogans 
2. 16 mm Film Projector 
3. Safety and First-Aid Films 


REFERENCES: 


1. tnformation Sheet 
2. Safety Manuals 
3. First-Aid Manuals . 


INTRODUCTION: 


Emphasize to the students that two of the major hazards of a construction job are 
falling objects and falls of workmen. The practice of good housekeeping will help 
to eliminate many hazards that result in accidents. 


There seems to be a tendency to skip Safety as a subject that is not very important. 
However, if you can prevent a broken bone for yoursel# or a fellow workman through 
good housekeeping practices, it would be a very important accomplishment. 


Great strides have been made in Safety and Safety Education in the construction 
field in recent years. There is still a great deal of room for improvement. In 
the Electrical Construction work; we must constantly keep ourselves aware of the 
hazards of our job. Each worker must continue to improve Safety in his job daily. 
First of all for his own benefit, as well as for the sake of his family, his fellow 
workmen, and his employer. 


In this course, it has been left to the instructor to find out and inform the appren- 
tice as to the particular areas of the Workman's Compensation Laws: 1. In relation 
to his being hurt on the job and suffering lost time injury. 2. How much money can 
be collected per week. 3. When the payments start and for how long? It will be 
necessary for the apprentice to have this information to answer some of the questions 
on the assignment sheet for this lesson. 


Point out that many construction electricians have not only been crippled but also 
have died because of unsafe practices on ladders. Point out any local accidents 
caused by unsafe use of ladders. Experience has proven that the most effective way 
to reduce accidents is to concentrate on one phase of the accident problem at a time. 
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INSTRUCTOR'S MANUAL Lesson A-28 


BASIC ELECTRICITY Page 2 


If there are specific Safety regulations in the local apprentice agreement, now 
is the time to discuss them in conjunction with this lesson. 


PRESENT ING THE LESSON: 


The instructor should give illustrations to encourage the apprentice to develop 
clean personal and Safety habits. To instill in him a sense of responsibility 
and good will for his employer and all concerned will prove of great value. 


In this and future lessons, Safe practices will be discussed on many topics such 
as; ladders, tools, scaffolds, protection of the eyes, and others. Careful 
consideration and study of such items may eliminate an accident to you or a fellow 
workman. 


A few suggested things to do to make this lesson more effective: 


1. Make it a general discussion of SAFETY. 
2. Have a good many SAFETY posters available to illustrate a particular point. 
3. Have men suggest SAFETY slogans - record and discuss some. 
4, Have men disctiss SAFETY practices they have observed on the job. 
5. Have men discuss unsafe conditions they have observed on the job. 
6. Have the class discuss accidents or near accidents that they have witnessed 
where ladders were involved. Using the ladders for demonstrations-- 
a. Point out "unsafe conditions” in using ladders. 
b. Point out “unsafe acts" while using a ladder. 


NOTE: 1. Show a safety film which will apply or have a specialist in first-aid 
make demonstrations. 
2. Suggested maximum time to spend on this lesson--one hour. 
APPL ICAT fONs 
Have the students answer the questions on the assignment sheet for this lesson. 


CHECKING AND FOLLOW-UP: 


Check the answers to the questions and return to the student for correction and 
placing in workbook. 
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INSTRUCT [ONAL MATERIALS 


References To Be Found !n School Or Local Library 


Electrical Principles & Practices by Adams, McGraw-Hill, 1963. 
Elements of Electricity by Timbie, John Wiley & Sons. 

Electric Circuits & Machines, by Lister, McGraw-Hill Book Co. 
Practical Electricity, by Croft, McGraw-Hiil Book Co. 


Swoope's_ Lessons in Practical Electricity, 18th Edition, by Hausmann, 
D. Van Nostrand Company, Inc. 


National Electrical Code Handbook, by Abbott and Smith, McGraw-Hill Book Co., Inc. 


Basic Electric Principles, by Suffern, Third Edition, McGraw-Hill Book Go., Inc. 


Basic Mathematics for Electronics, by Cooke, McGraw-Hill Book Company, Inc. 


National Electrical Code, by Compson, Compson Code Company, P. 0. Box 357, 
Lansing 2, Michigan. 


Practical Mathematics, by Palmer and Bibb, McGraw-Hill Book Company, Inc. 
Building Trades Blueprint Reading, Part |, by Dalzell, American Technicai 


Society, 848 East 58th Street, Chicago 37, Illinois. 


Bulletins From Industry To Be Kept In Classroom 


"Fuseology", The Bussman Fuse Company (N/C) 


Design Manual On Stee] Electrical Raceways, American fron & Steel Institute, 
150 East 42nd Street, New York 17, N. Y. ($ .50 ea.) 


How To Put Rope To Work In Industry, Plymouth Cordage Co., Plymouth, Mass. 
(N/C under 100 copies) 


Electrical Catalogs - Tools & Materials 
(Secure from Local Electrical Supply Company) 
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Recommended Films 


Lesson No. First Year 
A~9 ae Basic Electrical Theory 


U. S. Air Force or Modern Films, Inc. 


b. What is Electricity? 
Encyclopedia Britannica Films, Inc. 


A~10 “Current Flow, What It Is" 
United World Films, Inc. 


A-11 What Controls Flow--Resistance 
United World Films, Inc. 


A-12 What Causes Current Flow-~-E.M.F. 
United World Films, Inc. 


A~14 Series Circuits (Color, No. 48506) 
Encyclopedia Britannica Fiims, Inc. 


A-15: Parallel Circuits 
Encyclopedia Britannica Films, Inc. 


A-16 Series & Parallel Circuits 
United World Films, Inc. 


To Obtain Films: 


Some institutions in the Community College System have small film libraries. 
sult “Free Film" catalogs, Local colleges, or Modern Films, Inc., Charlotte, 
The U. S. Air Force, Army, and Navy lend films to educational organizations. 
sure to plan ahead and book films several months in advance of showing date. 
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Tools Required 


Electrical Contractors Association: 


A. Apprentices should own the following tools: 
1. Pocket knife (Electrician's) 
2. Screwdrivers 
a. Large 
b. Small 
3. 6 ft. rule 
4. 2 pairs Channel Locking Pliers 
5. Side Cutting Pliers 
8. Journeymen should add the following tools: 
1. Pipe Wrenches 
a. 10" 
b. 14" 
2. Cold Chisels 
3. Center Punch 
4. Screw Driver Set 3" to 6" 
5. Claw Hammer 
6. 10" - Crescent Wrench 
7. Tri-Square 
8. Plumb Bob 
9. 12" - Hack Saw Frame 
10. Level 
F Il. Brace & Extension Bit 
12. 


Voltage Tester - "Square-D" or equal 
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The following minimum tool lists were submitted by the Carolinas Chapter, National 
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VT_ 003 625 
Basic Electricity Series, No, A (First Year), Apprentice Training 
in Electrical Work, Related Instrictional Material, Assignment 
Sheets and Information Sheets, 


Hedinger, Howard E, 

North Carolina State Board of Education, Raleigh, 
Pub Date ~- Jun67 

MF AVAILABLE IN VT-ERIC SET 102p. 


*STUDY GUIDES, “TRADE AND INDUSTRIAL EDUCATION, *ELECTRICIANS, 
*ELECTRICITY, POST SECONDARY EDUCATION, TESTS, *APPRENTICESHIPS, 


This study guide, the first of a four-unit series, is for 
individual student use in studying technical information in the 
First year of the related technical phase of post-secondary 
electrician apprenticeship training, It was developed by a 
curriculum committee and the educational committee of the National 
Electrical Contractors of North Carolina, The material was designed 
by subject matter specialists, tested on a small group, and used in 
apprenticeship programs, Assignment and information sheets are 
included for 28 lessons in the areas of basic mathematics and 
orientation, fundamentals of electricity, and National Electrical 
Code. They contain textbook references, introduction and directions, 
and problems, The minimum class time is 144 hours per year. The 
teacher should be a journeyman tradesman, and the students should 
be 18 years old and employed as apprentices in an electrical 
construction trade, Supplementary materials include unit tests to 
be given approximately every six weeks and a final examination. 
Correlated lesson plans for the instructor are given in VT 003 624, 
Documents of the four-unit series are listed as VT DD3 624 through 
VT 003 631. (HC) 
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Supplementary Tnforz mation | on on Instructional 1 Haterial 


Provide informe tion below whieh is not included in the publication. Mark N/A in 
each blank for which information is not available or not applicable. Mark P 
When information is included in the ampagenap ‘See reverse side for further 
instructions, Bae es gS Be Os : 


(1) Source of Available ta ij 


‘Agency ERIC Only, except North. barelina el tuicns 
-.- Address 
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Limitation on Available Copies Price/Unait 


_ (quantity prices) 


(2) Means Used to Develop Material: “Nat ional. ‘Electrical Contractors for 
~ Development Group Curriculum committee /-Carolinas - Educational committee 
-. evel of Group State and | Dept. supervisor 
Method of Design, Testing, and Trial Designe Desi nee b “Sab ject matter ppecler ee 
** "and tested on a small sroups has been Sh used W : been used with 1,200 apprentices per yea 
for 3 years. 


(3) Utilization of Material: 
Appropriate School Setting Voto (ipprentice Training): 


Type of Program | Post-highs 13 Apprenticeshi 
Occupational Feeus A'S Cale job (electri Cal eons tration) 
>’ Geographic Adaptertiziye N7A 


Uses of Material Course and lesson planning and student Study suidese 
Users of Materiel instructor and student 
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(4) Requirements for Using Material: 


Teacher Competency Journeyman_instructor _- ae ne ae 
Student Selection Criteria | 18 year old, male Gest OR D0 Seem educ. 
__ te "scone a .journeyman electrician 


Tine Time Allotment 144 hours pe: year (minimum) a 
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FIRST-YEAR APPRENTICE TRAINING PROGRAM 
BASIC ELECTRICITY 

FIRST YEAR | 
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A~19 aa) WIRE SIZES 

A-20 53 VOLTAGE DROP 

A~2t. 55 INTRODUCTION TO N. E, CODE 
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A~23, 65 RIGID METAL CONDUIT 
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ASSIGNMENT DATE 
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BASIC ELECTRICITY 


INFORMATION SHEET ORIENTATION 


Lesson A~{ 


YOUR RELATED INSTRUCTION 


INTRODUCT! ON 


The jessons prepared for the electrical apprentice have been divided into 

four one-year courses Of approximately {44 hours each. Each fesson is de- 
stgned to gtve you fundamental related information that will help you progress 
in your work. Basic electrical theory, mathematics, job information, National 
Electric Code and blueprint reading will comprise the subjects to be studied 
during the four years. It will be impossible for you to fearn ali you need to 
know in class, but these courses should give you a good basic foundation. 


lf you are to make proper progress in the electrical wirtng trade, it is 
necessary to understand how this related instruction is organtzed. Also, how 
to get the most out of your work on each assignment. The following information 
explains how to make the most efficient use of this course. 


WHY YOU ARE TAKING THIS COURSE 


Apprentice training is an educational program in which the apprentice fearns 
a skilled trade through a combination of work experiences on the job and re- 
lated technical instruction in class. On the job, the apprentice learns how 
to do many of the skilled operations of the craft while working with experi- 
enced journeymen. 


In the electrical wiring trade, the beginner must learn’the related informa- 
tion as well as the job operations. This technical knowledge is easier to 
learn in an organized class than on the job. The related information is 
available only in books, manuals, and films that can best be used in schools, 
with the aid of a teacher. The mechanic who knows the technical phase of 
his cra,t i5 better prepared to plan work, understand the plans of others, 
and "trouble-shoot" or solve problems. A mechanic can sometimes "get by" 
with a smal! amount of technical information, but rarely does such a man 
become a successful foreman, supervisor, or electrical contractor. The re- 
lated information you can learn through regular school attendance and care- 
ful study of the assignments in this course will prepare you for advancement 
in your trade. 


THE COURSE AND HOW TO USE IT 


ase ye eke a 
a ei a ed 


The Assignment Sheets provided for each lesson are study guides to use in 
searching out related information. They contain textvook references, problems 
to solve and key sentences to complete, diagrams to draw and blueprints to 
consult. Be sure that you study the assigned references before attempting to 
answer the problems or fill in the blanks. 


it will be necessary to study the assignments outside of class, so be sure you 
understand what is required. Each lesson will have o numver, as A-4, which is 


- Mathematics - Formulas and Equations. References will be found in Basic Mathe- 


matics by Singer, pages 24-36. Soma references thaf are marked with the aste- 


risk (*) are substitute texts or references you may use Tf available in the 


fibrary. | 
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ONTENTAT ION Page 2 


The instructor will assign the information sheets and the lesson sheets to 
study the week before the class meets. Be sure to read the related information 
carefully before completing the problems in the spece provided, The lesson 
sheets will be checked in class and returned to you. Correct the mistakes 

and place the sheets in your notebook for future reference, 


TESTING AND EVALUATION 


: 1 INFORMATION SHEET Lesson A~l 


Special problems and tests will be worked out during class periods. There 
are short tests to be given weekly, and unit tests to be given approximately 
every six weeks. A final examination will be given <t the end of each year. 
Many of these questions wiil be of the "open book" variety in order to use 
formulas, tables and the National Electrical Code. These tests will be given 
to see how well you are learning the related information, Also, they will 
determine to a large extent your grade in the course. 


TIPS OX HOW TO STUDY 


4 : In order to make the information you study of any valus, it is necessary to 
| P 3 prepare your lessons in a way that you will rememoer them, This requires con- 
pd oS centration and real effort rather than just "reading," out it pays off in the 
| _ long run. Many apprentices object to being required ts learn by reading, 
as they sometimes find it difficult to get the meaning from the printed word. 
The ability to read accurately and rapidly is an iimvortant adva nbage if you 
want to progress in the electrical. business. The electrician who wants to 
get ahead or even keep up with his craft must be able to get the latest 
technical information by reading. Most slow readers are not aware of the 
handicap under which they are working. Many adults are enroiling in Reading 
Coursés to improve their accuracy and speed. It would be wise for you to 
visit your local school for a reading "check-up. ? 


The following method studying technical information has-proved an excellent 
one: 


¢ 


1. Survey the entire assignment, by "skim" reading paragraph headings and 
‘key sentences. This will give you the over~2ll picture of the lesson, 
2. Go back to the beginning of the assignment and read the first paragraph. 
Foe Now, look up from your book and try to repeat to yourself, in your own 
words, the meaning of the paragraph, If you cannot do this, the informa~ 
tion did not become "fixed," and you will have to go over it again until 
it does, 
3. Repeat the above process with each paragraph in the assignment, As you 
7 study, try to apply the information to a practical job situation. 
— 4, Then, you are ready to complete the problems on the Assigmient Sheet for 
CG the lesson, You will cpa y recognize the material ard be eble to find 
the answers in less time 
NOTE: For additional help on how to read and study provit ably, find the follow- 
ing booklets in*the library or write to the publisher for a copy. 


1. How _to Study, American Technical Society, Drexel. at 58th St., Chicago 37, 


Til. 
2. Tips on How to Study, Beliae Paublianovs, Thc. ‘lbeny, New York 


3. How to Study, Morgan & sate MeGrsarcit332 Boo: Co., New York, N.Y., 
1957. 
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REFERENCE 


PROBLEMS 


1. Add the following: 
(a) 472 (b) 529 
126_ ~228 
(e) 333 (f) 420 
667 945 
Ah1 
58h, 
715 
2. Subtract the following: 
(a) 7418 (b) 5747 
6356 _ ~71856_ 
3. Multiply the following: 
(a) 719 (b) 98% 
pan. foe 3 


4. Divide the following: 


(b) 5(8525 


ic) 853 
hy 


Review of addition, subtraction, multiplication and division, 


(c) 7904 
~5738 


(d) 89% 
69 


(c) 62(3596 


(e) $4.08 
— 58 


Lesson A-1 


Math -- Whole Numbers 


(ad) 4408 (e) 9906 
~994, ~3189 


(d) 48(127,924 


(f) $5.76 
39 
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REFERENCE 
Basic Mathematics, Pages 13-20. 
PROBLEMS 


Reducing fractions to lowest terms: 


Lesson A-2 


Math ~ Fractions 


(a) 4/8 (b) 4/16 (c) [4/32 
(d) .15/75 (e) 60/100 

Reducing mixed numbers to improper fractions: 

(a) 5 3/8 (b)} 3 7/10 (c) 2 1/12 
(d) 3 §/3 (e) 10 7/8 

Changing improper fractions to mixed numbers: 

(a) 9/2 (b) 59/8 (c) 16/9 
(d) 20/2 (e) 43/10 

Muitiplication of fractions: 

(a) 8x 1/2 = (b) 2/5 x 1/3 = 
(c) 1/4 x 3/8 = (d)} 1/3 x 4/7 = 
(e) 3/8 x 16 = 

Multiplication of mixed numbers: 

(a) | 7/9 x 3/8 = (b) 2 1/3 x I/7 = 
(c) 3 3/5 x2 1/4 = (d) 3° x-3-5/6 = 

(e) 17 x 4 1/8 = 

How many nipptes, | 1/2 inches long, can be made from a piece of conduit 


24 inches tong? 
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NAME BASIC ELECTRICITY 
DATE Lesson A~-2 
REFERENCE: ELECTRICAL CATALOGS 


GENERAL | NFORMATION: 


One of the first duties of an apprentice is to tearn the too!s used on the 
job. He should not only know their names but also the proper use and care 
for them. In this assignment we will consider only a few of the basic tools. 
When you see a new tool, ask what it is called and its proper use. 


ASSIGNMENT DIRECTIONS: 
in the space provided, place the names for hand tools used by the electrician. 


As you learn about new tools, add their names to the list. Later you will 
learn the names of power tools and their uses. 


. 13, 
2 14, 
3, 15. 
- 4. 16. 
5. 17. 
6. 8 
7 19. 
8 20. 
9 24. 
10 22, 
Hl. 23, 
12. oe 24, 
Sy 
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REFERENCE 


Basic Mathematics, Pages 37-49. 

PROBLEMS 
Change fractions to decimal fractions: 
(a) 6/10 — (b) 105/1000 


(d) 50/100 (e) 15/1000 


Arrange decimals in order starting with largest: 


(a) 0.07, 0.005, 0.15, 0.3 


(b) 0.18, 0.002, 0.07, 0.0010 


Lesson A~3 


Math - Decimal Fractions 


( 


QO 


) 


5/100 


en ee 


(c) 0.50, 0.15, 0.015, 0.02! 
(d) 0.0012, 0.15, 0.0051, 9.052 


(e) 0.294, 0.790, 0.92 


Change mixed numbers to decimals: 
(a) 2 5/10 (b) | 18/100 


(d) 3 35/100 (e) 65 14/1000 


Change fractions to decimals: 


(a) 1/5 (b) 4/7 (c) 1/3 


(c) 


19/27 


Use Table of Decimal Equivalents to change decima!s into fractions: 


(a) 0.0625 (b) 0.1875 
(d) 0.734375 (e) 0.4375 


Adding decimals: 


(a) 8.23 (b) 90.65 (c) 0.078 
3.90 41.00 6.810 
- 436 6.784 0.040 

-870 _/0.094 ~710_ 


(c) 


(e) 


(e) 


7 99/1000 


0.21875 


0.310 
2.703 
7.000 
6.617 


_ 


| 
: 
| 
; 
; 
! 
} 
| 


i 
} 
3 
i 
3 
4 
| 


pa re eh 


NAME Lesson A-3 
Math ~- Decimal Fractions Page 2 
7. Subtracting decimats: 


(a) 0.62 (b) 1.63 (c) 0.613 (d) 29.18 (e) 
~0.30 ~0.81 ~0.045 -13.61 ~1/2 


8. Multiplication of Decimals: 
(a) 0.005 x 28 = 
(b) 3.67 x 0.092 = 
(c) 45.4 x 506 = 


(d) 2.6 x .004 


il 


(e) {00 x .037 


9. Division of Decimals: 
(a) 9.60.4 = 
(b) 80.8 = 0.08 = 


(c) 9.418 = 3.95 = 


(d) 38.45 = 8.5 = 


(e) 16 + 0.008 = 


10. Multipticaiton of Fractions and Decimals: 
(a) U/5 x 4.5 = 
(b) 1/8 x 3.05 = 
(c) 1/16 x 0.32 = 
(d) 2-4/7 x 0.91 = 


(e)} 0.065 x 3-1/3 = 


B pe aS Teta eines tft 
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NAME . . . Lesson A-3 


DATE : BASIC ELECTRICITY 


et 


MATERIALS 


(Conduit and Cable Fittings) 


REFERENCE ¢ 


1. Electrical catalogs 


2. Electrical Conduit and Cable Fittings, The Thomas & Betts Co. 


INTRODUCTION & DIRECTIONS: 


1 - Sheet No. l. 


The beginning apprentice must become familiar with the materials used to 
install an electrical system. The sooner he acquires tuis knowledge the 
more valuable he becomes to the industry. If you are truly interested in 
your work, you will learn ali the different materials used in the trade 
as soon as possible. 


Look through the catalog and find the common fittings shown on the pic- 
tured sheet (Electrical Conduit and Cable Fittings}. Study other materials 
as you look for the specified ones. You cannot learn all of them at once, 
but try to become acquainted with specifications and how to order the 
materials. 


Place the proper name in the blank of common fittings as other materials 
needed in a small dwelling. 


eee nes 


ae 


2. 12. 22. ae 

3. 13. 23. ea 

he, A. 2h. 

5. 15. 25. ans 

6. 16. ee 7 

ve ve Pap | | 

8. ee reo a i 

“9, 19... 29. 

10 20. | 3 30. eae, 
9 | 
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‘ NAME Lesson A-4 
: DATE Math - Formulas and Equatiod 
REFERENCE : 


1. Basic Mathematics, Pages 24 - 36. 


PROBLEMS 


1. What is a formula? 


2. What is the meaning of the following signs: 


CC) es he ee 
C3) ~(e) () 
Ce): Fc — —— es - ss (ft) (.) 


3. Substitute in the following formulas and solve for E and indicate all work: 


A TD 


(a) E=IR 


(ob) BE=10x12 


4. Solve for R. 


(2) E=IR 


(pb) 120 = eR 


5. Solve for I, 


(a) E=IR = 
(b) .120 = I x 40 


6. Solve for Rae 


(a) Rp = 7845 


(b) Rp = 12 +h 


11 


NAME 


an ee a ee eee ) Lesson A-/ 
Math - Formulas and Equations Page 2 
7. Solve for EY 
(a) E, = Ey +E, 


(v) 16=E, +7 


&. Solve the following equations for the values of unknown letters; 


(a) E=-7 x10 
(bo) 10=.2xR 


{c) 12002 1x 1.5 
(a4) 600=Ex 50 


(ce) 3.6=9xI 
9. Write the equations for the following rules: 


(a) ‘Electrical, power (P) is equal to the current (I) multiplied by the. 


voltage .(E). 


b) Macinnveltape : Rarer 
(b) ecm volvage (E ax? is equal to the effective voltage CE oez) divided 
by 0.707. | 


gr a py 


(¢).; The total resistance (R, is equal to the sum of resistors Ry R, and 
R,. , | a 
a a a a a , 

(a) Impedance (Z) of a circuit. is equal to the voltage (E) divided By’ 


‘current (I). 


12 
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NAME a ee ee ORIENTATION 


DATE Ss Lesson 4 


BASIC ELECTRICITY 
Topic: Your Apprenticeship 


REFERENCES: |. Apprenticeship Agreement 
2. Local Apprenticeship Standards 
3. vocal Agreenent (Contract) 


GENERAL INFORMATION: 


When you discussed your apprenticeship with the Local Joint Committee, they 
gave you important information. You remember some of it; some has stipped 
your mind. Now is a good time for refreshing your mind, discussing more of 
the details in class so you may get a better understanding as this effects 
your life-time work. 


QUESTIONS: 

‘: How many years will you be an apprentice? 

2. How many hours will you attend apprentice classes each year of apprenticeship? 
3. What wages will you make during apprenticeship? 


4. How long is your probationary period? 


5. What is the purpose of the probationary period? 


NAME Lesson 4 


Your Apprenticeship Page 2 


6. How many "work hours" in your term of apprenticeship? 


Set BIR Ne Ae KS AINE aD A EN A il 


7. Is your "apprenticeship agreement" with an employer or with the Joint 
ship Committee? PLoOy oint Apprentice- 


Why? 


8. Are the Apprenticeship Standards inportant to you? Why or why not? 


9. What is the authority for the Joint Apprenticeship Committee's Actions? 


10. How many members are on the Joint Apprenticeship Committee? How are they 
selected? Be specific. 4 


? 
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|. Basic Mathematics, Pages 9! - [03 


|. Addition of Fractions: 


(a) 
(b) 
(c) 


(d) 


(c) 
(d) 


(e)-. 


. (a) 


1/16 + 1/32 + 5/64 = 
5/6 + 1/9 + 3/4 
1/2 + 4/7 + 3/4 
7/8 + 1/4 + 3/16 = 


|/100 + 8/25 + 7/10 = 


i 


Least Common Denominator: 


5/6 + 1/9 + 2/3 = 


(/4 + t/12 + (/t5 = 
1/50 + 1/100 = 


1/5 + 1/7 + 1/9 


I/3 + 1/6 + 3/9 


= 2 


{2 


tf 


tt 


Find value of unknown fetter: 


ro 


REFERENCE 


PROBLEMS 


Lesson A-5 


Math ~ Fractions and Denominators 
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INFORMATION AND BASIC ELECTRICITY 


_: ASSIGNMENT SHEET Lesson A-5 


MEN OF ELECTRICAL HISTORY 


To appreciate the history of the Electrical Industry, we must investigate 
vhe work of great scientists in this field. The’ first discovery of static 
electricity was made in 600 B.C., when a piece of amber rubbed with a cloth 


attracted small bits of paper, straw, etc. Approximately 20G0 years later, 


OR TR Rar yea Be eee eye SOM ee ey 
: Se 9 eas el eee Lh gh “oi ss ins 
ce FS Ki Pei A, _ popered és 


Dr. Gilbert discovered that other materials such as glass, sealing wax, rock 

crystal, and sapphire would attract light malerials the same as amber. The 

q Greek work for amber is "electrum", and our modern word "electricity" is de- 

: rived from it. The word "electricity" was first used by Dr. Gilbert in 1600. 
There are many other men that have contributed to the discoveries concern- 

i ing electricity, although we know very little about this great forn of energy. 


it is suggested that you visit the library or use a good encyclopedia and 


“ee apt a tee 


i= write out the main contributions to the electrical field by the following men. 


You could write a longer theme about the discoveries of one particular man. 


, 
j 
| 
| 
| 
3 
: 
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1. Stephen Gray 6. Alexander Graham Bell 

2. Luigi Galvani 7. M. G. Marconi 

3. Samuel F. Morse 8. Thomas Alva Edison 

4, Michael Faraday 9. Charles P. Steinmetz 

5. Z. T. Gramme 10. George Westinghouse 
16 
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NAME ; Lesson A-6 


Dati Math - Percentage 
REFERENCE 


1. Basic Mathematics, Pages 281 - 290. 


PROBLEMS 
1. Change per cents into decimals: 
(a) 56@= (f) 8.56= 
(0) 7 = (e) 0.78 = 
(c) 18%= > (n) 12 1/2 = 
(d) 125% = _ (i) 27.8% = 
(e) 7/8 = _ (5)3.33% = 
2. Change decimals into per cents: 
(a) G.25=_ . (f) 0.222 = 
(o) 0.015 =_ (g) 0.056= 
(c) O.76= (h) 0.725 = 
(4) 1.35= (i) 3= 
(e) v.70 = (3) G.125 = 
3. Ghange common fractions to per cents: 
(a) 1/73 =_ (b) 3/5 =_ (c) 6/16 =_ 
(4) 7l= (e) 12/0 = é 


4. The voltage at a panelboard is OV and 440V at a branch circuit notor. What 
“is the per ect drop? 


des 


5. Out of 500 pieakens: 1 1/2 per cent were defective. How many vere defective? 


6. Ifa 365 voltage drop is pernitted on a power fecder, what is the voltage at 
the end of the line supplicd by 266&~volt source? 


7. An apprentice received a 12.5% wage increase. What is his new weekly rate if 
his earnings prior to increase were $70 per week? 


17 


yeah ane Va Peet oe ea eas 


sh awengee 


BEAST Oe Liteks seis ctl te Zsa Te th Hh pty IRS LA PATE Ben AON ET RE Se 


NAME Lesson A-7 


? 


DATE Math ~ Square Root 


REFERENCE 


|. Basic Mathematics, Pages 165 ~ [{73. 


PROBLEMS 


}. Find square roots of following numbers and check: 


(a) 625 = (f) 144 = 


" 


(b) 17.85 = (g) 225 


(c) 4900 (hd 8l = 


Ht 


(d) 7.65 = (i) 10,000 = 


es 


(e) 18.288 = (j) 484 = 


2. What current. flows. through a line. supplying.1,200 watts.to a.toaster of .12 
ohms resistance? 


3. What current flows through resistor rated 1000 ohms and 0.4 watts? 


or 
4. What size resistor is required to produce [00 watts with a current of 0.05 
amperes? on 


5. What is the voltage across a resistor rated at 100 ohms and 9 watts? 


6. What is the combined resistance of three resistors across a 208-volt line and 
combined power of 150-watts? 


Le 


l. 


2. 


Lesson A-8& 


Math - Ratio and Proportion 
REFERENCE 


Basic Mathematics, Pages 306 - 319. 


PROBLEMS 


Find ratio of following quantities: 


(a) 4 to 16 in. 


(b) 12 to 3 ft. 


(c) 
(d) 


9 ft. to 2h in. 
750 watts to 2 kw. 


? 


Solve the following direct proportions: 


20 = 2 (b) _E = 30 
rk I 

10 = L 8 SRE 2 
20 «40 100 
6= 8 


Write proportions of the following: 


(a) 


(b) 
C 
(d) 


(e) 


Gone 


A 10-ft. conduit weighs 30 lbs. What is the weight of 12 feet of conduit? 


A 1000 feet of cable has a resistance of 30-ohms. How many ohms of re~ 
sistance are in a cable 3000 feet long? 


A car traveling 60 MPH is moving at the rate of 66 ft./sec. What is the 
rate of a car traveling 30 MPH? : 


A cable carrying 75 amperes has a 2-volt drop. What is -ne voltage drop 
of the cable carrying 225 amperes? 


Find the primary voltage of a transformer if Np = 600 turns, N, = 150 
turns, and EB, = 120V. 


21 


$ 
j 
s 
i 
§ 
i 
§ 
F 
3 
$ 
3 
& 
i 
; 
} 
: 
2 
i 
5 
yi 
i 
B 


wha to AN 


i 
i 
; 


Rigel t”- 
" 


NAME Lesson A-9 


DATE Introduction to Electricity 
REFERENCE 


1. American Electricians! Handbook, Pages | - 20 & 1 ~ 21, Sec. 25 - 29, 


2. Basic Mathematics, Pages | - 3. 


3. Basic Electricity, Vol. 1, Pages | - 20. 


PROBLEMS 
|. Electricity can neither be nor ? 
2. Electrical energy can be generated oy electrons to 
move tn certain paths. 
3. An is the smallest amount of an clement which has 


proportions of the element. 

4. An atom is electrically because it consists of 
equal number of positive.cnarges calited ______ and negative 
charges catled 

5. Like charged particles will each other and unlike 
charged particles wil} 


6. What is an insulator? Give two examples. 


7. What is a conductor? Give two exampies. 


a5 


Lesson A-1i0 

Current 
REFERENCE 
American Electricians' Handbook, Pages 1-2! & !-22, Sec. 31-37. 
Basic Mathematics, Pages 4, 5 & 7. 
Basic Electricity, Vol. 1, Pages 40-50. 

PROBLEMS 

An electric current is measured fn » and has a symbol 
Current consists of a motion of 
electricity. 


Name the two general classes of electric currents: 


(a). (b) ; 
A current flows in the same direction. 
The flow of an current is __.__ at regular 
intervals. 


List three classifications of direct currents: 


(a) (b) (c) : 
An is the rate of flow of electricity. 

The speed of electric current is approximately miles per second. 

An measures current in units of amperes and fs connected in 


in the circuit. 
The principal effects of current are 
and . 


One ampere is equal to a flow of electrons per second. 
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BASIC ELECTRICITY ORIENTATION 
INFORMATION SHEET Lesson A~10 


YOUR FUTURE IN THE ELECTRICAL INDUSTRY 


When you decided to sign an agreement to become an electrical apprentice, it was 
an important decision in ycur life. It was a good choice if you like the work. 
To be successful you must strive to be above average in your work and devote many 
hours to the study of technical information. 


You have expressed a desire to learn this trade by signing the apprentice agree~ 
ment to work for moderate wages and attend classes for at least 144 hours per year 
for four years, You realize that in this time you cannot learn all the "hows" and 
"whys" of your job, The basic technical information and the Re Hedee experience 
will help you become a better craftsman, 


The future depends entirely upon you. There are many and varied opportunities in 
the electrical industry for you. The wages of journeyman in the electrical trades 
are as good or better than those employed in other trades, A majority of the elec- 
trical contractors who operate their own businesses once worked as tradesmen, There 
are many jobs in maintenance and repairing of electrical equipment in industrial 
plants, public buildings, schools, power and light companies, and other utilities. 
There are many opportunities in the field of radio and television for those who 

know the "how" and "why" of electronics, 


The electrical industry is less than one hundred years old and is expanding by 

leaps and bounds. The United States produces and uses about one~half of the world's 
supply of electricity and has only seven per cent of the population, Perhaps: you 
can see today the many opportunities that await you tomorrow. 


What are you going to do? You have the opportunity by attending the apprentice 
classes maintained te help you to prepare for a better life. It is ‘the sincere 
hope of the conmittee and the school that you cooperate by working at the height 
of your ability. 


+ ee 


Lesson A-{1 
Resistance 


REFERENCE 


American Electricians' Handbook, Pages !-22, Sec. 38, 39, 41 & 42; 1-32- 


i-36, Sec. 90 - 102. 


Basic Mathematics, Pages 5 & 2735 - 280. 


Basic Electricity, Vo!l..1, Pages 98.- 108;.Vol. 2, Pages 24 ~ 41. 


PROBLEMS 


Resistance is measured in and has a symbo! 


Write the following numbers: 


(a) 


(Cb) 


(c) 
(d) 


List 
(a) 
(b) 
What 
(a) 
(b) 
(c) 
(d) 


What 


opposes the flow of electricity. 


A is an object having resistance. 

An measures the resistance in a circuit, and is 

connected in to rhe part measuring. 

Resistance causes to be produced by a current through it. 

A conductor has resistance than a poor 
. conductor. 


-Three mic.oamperes 


One kilowatt 
Seven mi. “ohms 
Fifteen megvolits 


four factors affecting resistance of a conductor: 
(c) 
(d) 
is the cross-sectional area of conductors having diameters as follows: 
l-inch 
1/8-inch 
3/8-inch 
5/\6-inch 


is the diameter in inches of conductors having the following cross: 
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NAME Lesson A-11 
Resistance Page 2 


..sectional areas? 


gE (a) 13,000 CM 

at (b) 58,000 CM 

nee (c) 210,000 CM 

(d) 33,100 CM 

. : li. Conductors of resistivity are used for transmission 
lines and feeders. 


12. Conductors of resistivity are used for incandescent 


lamps and toasters. 


tee 13. What are the resistivities of the following conductors: 
(a) Copper 

oe (b) Alsminum 

a (c) Silver 


(d) Tungsten 

14. Find the resistance of 2000 feet of aluminum conductor having a cross- 
sectional area of 13,500 CM. 

15. Find the length of copper wire having a resistance of 3.25 ohms and a 
diameter of 100 CM. 

6. What is the cross-secttonal area of 3000 feet of silver conductor having a 
resistance of 95 ohms? 

(7. Wire isiuee aesatwahis country are 
or ° 

18. Express the following temperatures in degrees Fahrenheit: 


= (a) O° Cc 


(b) 22°C 
(c) 90°C 
(d) {00° C 


19. €xpress the following temperatures in degrees Centigrade: 


(a) 32° F 
(b) 75° F 


NAME Lesson A~1i 


Resistance Page 3 


20. Resistance with an increase in temperature. 

21. The resistance of a copper conductor is 45 ohms at 65° F, What is the 
resistance at 194° F.? 

22. A can be used to change the resistance of 2 circuit 
without interruption of circuit. 


23. Loose connections on conductors wili tne resistance. 


2i,. Find the resistance of 1750 feet of cable if 1000 feet hes 3-ohm resistance. 


25. Find the cross-sectional area and diameter of a copper conductor having a 
resistance of 25-ohms, if a copper conductor has a resistance of 50-ohms 
and diameter of 14.6 mils. 


26. Define "Super~Conductivity." 


27. Find the resistance of a copper conductor of the same length and cross~ 


sectional area as an aluminum conductor having &-ohms, 
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NAME Lesson A-12 
DATE i Electromotive Force 


REFERESCE 


1. American Electricians! Handbook, Pages 1~21, Sec. 29 & 30; Pages 1-24, Sec. 51; 
Pages 1-28, Sec. 70; 1~30, Sec. 81-82. 


2. Basic Mathematics, Pages 3 & 7. 


3. Basic Electricity, Vol. 1, Pages 83-97 


PROBLEMS 
1. Electromotive force is measured in ___. and has a symbol of 
or : 
Ze cannot be created or destroyed, 
3. Voltage electrons to move, 


4. List seven ways of producing an EMF. 


(a) (e) eS eee 
(b) _ _ (f) ae 
(c) (gz) 

(a) ; 


5. A measures the voltage in units of and 
is connected in in the circuit, 


6. Define potential difference. 


7. List four terms which imply pressure in an electric circuit: 


(a) (c) 


(b) (Sie ae 
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‘ Lesson A-12 


YOUR EMPLOYER 


QUESTIONS 


List the basic items covered in your contract with your employer, © 
What is a contract? What advantage is it to the contractor? 


List some common items of expense when a company is engaged in contract work. 


How can the employer determine the accuracy of his original estimate of cost 


for a job? 


What should be expected of you in regard to the tools furnished by your 
employer? 


What is the difference in the method of payment of office personnel and crafts~ 
men in the field? 


What should be your attitude toward the electrical material oor to the 
job on which you are working? 


vihy is it necessary to purchase materiais and equipment for a bid job in ~~’ 
accordance with the quality specified in the plans? 


How does the electrical ‘company obtain the prints and specifications to bid 
on a job? 


“ 


How can you help in determining the actual cost of the job? 
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NAME Lesson A-13 


DATR OHM's Law 
REFERENCE 
1, American Electricians' Handbook, Pages 1-37 - 1-39, Sec. 104 - 108, 


2. Basic Mathematics, Pages 20 - 2h 
3, Basic Eiectricity, Vol. 1, Page 1233 Vol. 2, Pages 24 - 41. 
PROBLEMS 
4 . 1. list five applications for using Ohm's Law: 
: > ae ae (4) 
0D) — (e) 
(c) 
2. List three situations which Ohm's Law cannot be applied: 
(a) 
(b) 
(c) 


3. The “ expressed in causes to 


flow, 


4. The expressed in attempts to stop the 
flow of ‘ 


5. The expressed in flows as a result of 


exceeding the : 


6. Express Ohm's Law for finding voltage. 
7. Fxpress Ohm's Law for finding current, 


&. Express Ohm's Law for finding resistance, 
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NAME 


Ohm's Law 


Lesson A-13 


Page 2 


9. State the seven steps to be followed in solving problems using Ohm's Law: 


10. 


li. 


12. 


13. 


14. 


15. 


(a) 

(b)_ 

(c) 

(:) eae a ee ee 
(2) 

(f) 

(g) 


How much current will flow through a resistance of 40 ohms with an applied 


voltage of 120 volts? 


Find resistance required to restrict current to 8 amperes in a circuit with 240 


volts applied. 


How much pressure is required to produce 10 amperes through 12 ohms of resistance? 
A 15-ohm resistance is connected to a 60-volt generator, What current ‘will flow? 


What is the maximum size resistor to be connected to a2 120-volt source with a 


15 ampere current? 


A toaster draws 11.5 amperes on a 115-volt line. 


this toaster? 


3h 


What is the resistance in 


1s Yer, 
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NAME Lesson A~14 
DATE Series Circuits 
REFERENCE 
1. American Electricianst Handbook, Page 3-2. 
2. Basic Mathematics, Pages 67-82, 88-93. 
3. Basic Plectricity, Vol. 2, Pages 7-23. 
PROBLEMS 
1. List two simple methods of connecting electrical devices in a circuit: 
(a) 
(b) 
2. In series circuit, has the same value throughout the circuit. 
3. In series circuit, the sum of is equal to the 
voltage available at the source, 
4. In series circuit, the total resistance is equal to the of 
the resistors connected in the circuit. 
5. Ina series circuit there is only path for the current to flow. 
6. Describe the following symbols: 
(a) Ey 
(b) Ty 
(c) Ry 
(a) In 
(e) ET a ae ae 
(ft) By oe 
{g; Rp 
7. In series circuit, Ohm's Law may be used for each ——C“‘;—__scppartt ff the 
circuit and values of the circuit. 
8. Ina series circuit with a constant voltage, the must be 
adjusted to maintain a constant current. 
9, Two voltage sourecg rated 90 volts and 30 volts are connected in series. 
Vhat is the tebal voltage available in circuit? 
10, Three resistors, 20-ohms, 40-ohms, and 15-ohms, are connected in series with a 


24-volt source. lind the total current, total resistance and voltage drop across 
each resistor. 
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Series Circuits Page 2 


ll. A current of 3 amperes is flowing through a series circuit having four re- 
sistors with voltage drops across each respectively 12~volts, 15-volts, 3G~ 
_ volts, and 45-volts. Find the total resistance and total voltage. 


12. A lamp, washer and toaster are connected in series. Voltage across the lamp 
is 16-volts. Resistance of the toaster is 6-ohms and current is 3.2 amperes. 
Voltage across the washer is 12.8 volts. Find total current, total voltage 
and total resistance. 


13, The voltage drop across each of three resistors in series is50-volts, 35- 
volts, and 12.5 volts respectively. The total resistance is 500-ohms. Find 
the total current and ohms in each resistor. 


14. A bell is designed to operate at 0.20 amps and 2.4 volts. Fird the resistance 
to be connected in series with the buzzer in order to operate the bugzer on 
an 8-volt source. , 


Bib bashacse en Sob ade as CAE ERAN ane oan Hs laa in acl dala NR cata ev Nb Sav Maat oh at ARS tS a AS Sala 2 ae 


15. Ina series set of Christmas lights, if one lamp burns out, the other lamps 
illuminate. 


16. Four resistors are connected in series to a battery of 60-volts. Resistances 
of resistors are 4, 6, 8, and 12 ohms. Find total resistance, voltage drop 
across each resistor, and total current. 
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NAME. . Lesson A-15 
DATE Parallel Circuits 
REF ERENCE 


1. American Electricians’ Handbook, Pages 3-2 ~ 3-4, 


2. Basic Mathematics, Pages 111 - 125. 


3. Basic Electricity, Vol. 2, Page 55 ff. 


PROBLEMS 

l. circuit has the resistors arranged in order that the current 
divides between them. 

2. Parallel circuits are also identified as circuits. 

i: ee - circuit consists of series circuits connected 
in parallel. 

4, - circuit consists of parallel circuits con- 
nected in series. Z 

5. Ina parallel circuit, the is the same across each 
branch and is to the total voltage. 

6. !na parallel circuit, the total current is equal to the of 
the currents in each branch. 

7. ina parallel circuit, the total resistance is SSS —CsCSSCthntrn. tee rle- 


sistance in any branch.. 


; 8. In parallel circuits, adding resistors the total resistance 
E and ow C™:*éit®:stt tal. current. 


9. Write the formula for finding total resistance in a parallel circuit. 


10. Find the total resistance of a 15-, 25- and 30-ohm resistors connected in 
_ parallel. ° 


ll. Find the total resistance of the circuit below. 


6 ohm 18 ohm 


NAME Lesson A-15 
| Parallel Circuits Page 2 


12. Find the total resistance of the circuit below. 
3 ohm 6 ohn 


13. Find the total resistance of the circuit below. 


14, Find the resistance of each group of resistors and total resistance of the 
circuit below. 7 


9 ohm 3 ohm 12 ohm 


97onm 


15. Find the total resistance of four lamps connected in parallel. Each lamp has 
a resistance of 40-ohms. 
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NAME Lesson A~-15 
Parallel Circuits Page 3 


16. Find the total resistance, total current, total voltage, and current and voli- 
age drop across each resistance in the following circuit. 


EF.=? 
1251 amo. 
R3=36 ohm 


= y1t 
@ Pre volis 


a=? 
| |=? ; 


R3=6 ohm 


18, Find current, voltages and total resistance indicated. 


Ry=3 ohm, 1)=? 
= 
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NAME Lesson A-15 
E.sParallel Circuits Page 4 


19. Find total current in the following circuit. 


14=3 amp 


20. Find the current to each resistor of the following circuit. 


R3=12 ohm 


21. Find the total voltage, tc' ~ current and total resistance of the following 
circuit. 


— 


I3=1 amp. 
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NAME 1S ee ee Lesson A-16 
DATE Combination Circuits 
REFERENC 


—— 


im 


}. American Electricians' Handbook, Page 3-3 ff. 


2. Basic Mathematics, Page 127 - 137. 
.3. Basic Electricity, Pages 2-90 thru 2-103. 
PROBLEMS 


1. Series circuits provide a means for and the 
current by «:nnecting in series. 


2. Ser‘es circuits are used where 


and a are needed. 


3. List two disacvantages of series circuits: 
(a) 
(b) 


4. Parallel circuits are used where and 
of are required. 


5. List two advantages of parallel circuits: 


(a) oo ; 


(b) 
6 A ~ circuit is a circuit in which one or 
more si“ wC”t~—“‘C‘CSCtéOOOR':s«sSPrleSiSttarncleS in __ Coase COnnecied in Series. 
7. A ~ circuit is a circuit in which one o: 


More of resistances in series are connecied in 
are connected in parallel. 


8. Solve the following circuit for all values of current, resistance and voltage. 


Ro=30 on 


E+=120 volts Rg=60 olen 


oe PEY Bee 
: Tee ate me 


NAME Lesson A~16 
Combination Circuits Page 2 


9. Solve the following circuit for all values of cur.ent, resistance and voltage. 


Ro=6 ohm Re= 
=4 ohn nti 


R,=24 ohm 


2 ohm Re=7 ohm 
ee 


Ey7=120 volts R7=6 ohm 


10. Solve the following circuit for all values of current, resistance and voltage. 


Re=12 ohm 
R7=14 ohm 


ign amp e 
g=l6 ohm 


11. Solve the following circuit for all values of current, resistance and voltage. 
Ry=lohm R,=lohm Re=3 ohm 
o-oo R4g=2 ohm | 

|] 
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NAME ere Lesson A-17 


DATE. Power and Work 
REFERENCE 
1. American Electricians’ Handbook, Pages 1-24 - 1-27, 1-40. 


2. Basic Mathematics, Pages 148 ~ 156, 


nee Se Sn ec van anenstiaiesh sleet ndcatraes all 


12. A lamp draws 9 amperes at 110 volts. How much power is consumed? 


3. Basic Electricity, Vol. 2, Pages 42 ~ 54. 
PROBLEMS 

1. wecnanicai ,cer depends upon and : 
2. Electrical power is t: 2 product of _ and ‘ 
3. is the unit of power. : 
4, State the number of watts per horsepower. 
5 sis the capacity to do work. 
6 ois the srt of doing work. 
Te e ______ watis equals one kilowatt. 
8. EO rti“(ti‘“‘C;CS the electrical work done in one hour. 
: a is the effect of rotation. 
10. Express the three relationships between power, voltage and current in D. C. 
circuits. 

(a) (b) (c) 

il. is the unit of work. | 


13. An electric water cooler is rated 700 watts at 110 vol+s. How many amperes 
does it pull? What is the horsepower rating of the cu..pressor motor? 


14, A of electrical power is the power used when one volt 
causes one ampere of current to flow in a circuit. 
15, _.. is the ratio of output to input. 
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: NAME Lesson A~17 
Power and Work Page 2 
:- 16, A toaster rated 1350 watts draws 12 amperes. Find the correct voltage. 
17. A motor draws 1600 amperes at 120 volts. How much power is consumed? 
8 A resistor carries 2 amperes at 120 volts. What is the rating in watts? 
19, How much power". is drawn by & 3/h~Horsepower motor drawing 7.59 amperes from a 
208-volt line? 
20. Six 200-watt lamps are connected in parallel on a 120-volt line. Find the- 
total power used and total current. 
Z|. How many kilowatts are developed by a 22,000 Horsepower génerator? 
22. Find the power used by a 40-ohm resistor drawing 5 ampe: 
1 23. Find the power used by a 4O-ohm resistor on a 120-voit line, 
| 24. A foodlight is rated 1500 watts on a 115 volt line. Find the amperes used. 
z 25%, A 300~.and’a 150-watt lamp are connected in parallel across 115 volts. Find 
the total resistance of the lamps. 
26. What ts the maximum current carrying capacity of a toaster marked 1356-watts 
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NAMF. Lesson A~18 
: DATE ire Construction 
1. American Electricians! Handbook, Pages 2~2 ~ 2-13, 2-36 ~ 2-38. 
2. National Electrical Code, Article 310. 
PROBLEMS 

1. Awireisa or of 
metal. Sienge Ga 

Ze fh. _..._. is a wire or combination of wires, not insulated from each 
other, suitable for carrying « single electric current. 

3. Mok, a : is a group of twisted wires to form a con- 
ductor. * 

kh. A cable may be a single or = ; 

Ds is one wire in a stranded conductor, 

_ What is a stranded wire? 

fi 7. What is a cord? 


&. . cable is composed of two insulated single-conductor cables 
twisted together. 


‘ cable is composed of three insulated single-conductors, 
twisted together. 


lu. Sizes of wires in this country are expressed in 


* 


ttt ti Oy 


2). =A may be used to determine the size of a wire or cable, 


12, List six classifications of wires or cables, 


13. conductors are protected against mechanical injury only. 
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outer protective covering over the insulation, 


NAME Lesson A~18 
Wire Construction wa : Page 2 
: Lh. anise. are covered with electrical insulation and an 3 
3 


4 15. Types " "and " _" are exanples ‘of covered cables. 


16. = conductors are more flexible than a solid conductor. 


17, List six materials used in construction of cables: 


(a) (a) 
: (b) (e) a 
(c) (f) 
: 18, is is the most commonly used material for wires and cables due 
to its 


ey ame e 


19, List three: grades of copper wires: 


(a). 

{b) | 

(c) 
20. a a _- . wire is used for long~span transmission lines. 
2l. os © oe i ; wire is used for most insulated condiictors. 


22, List three advantages of multtple-conductor cable: 
(2) 


| 
| 


23. List three advantages of a single-conductor cable: 


2h... List seven characteristics for an ideal insulating material: 


‘ (g) a al ee to 


ats ccnpounds are used more often for insulation of electrical 
conductors. 
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DARTS Lesson A-18 


(a) (e) 

(b) (f) 

(c) (g) 

(d) (h) 
\ 
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unless permitted otherwise by the code. 


volts unless permitted otherwise 


Wire Construction Page 3 
26. All wires shali be marked indicating 
designation. 
27. Type " " cable is insuleted with mineral insulation. 
28. All conductors shall be 
29. §&1l conductors shall be rated for 
by the Code. 
30. Give the Code designation for the following types of insulation: 
(a) Moisture-Resistant Thermoplastic 
(b) Moisture and Heat-Resistant Thermoplastic 
(c) Moisture and Heat-Resistant Rubber 
(d) Heat-Resistant Rubber 
(e) Mineral Insulation 
31. Maximum operating temperature for Type "RHW" insulation is F. 
32. Maximum operating temperature for Type "RHH" insulation is F. 
33. Maximum operating temperature for Type "THW" insulation is F. 
3h. Maximum operating temperature for Type "TW" insulation is F. 
35. Type "RHH" insulation is restricted to use in locations. 
36. Type "RHW" insulation may be used in and locations. 
37. ‘Type "TH" insulation may be used in and locations. 
38. Code rubber insulation is Type . 
39. List eight types of insulating materials: 
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Lesson A~18 
WIRE AND MATERIALS 
ZNTRODUCTION: | 


According to the electron theory, electricity has been called the movement of free 
electrons through a material. Thus, we can assume that unless a material contains 
free electrons, it will not conduct electricity. 


In this lesson, we will consider the number of free electrons contained in materials 
associated with the use of electricity. To identify these materials, they are divided 
into two classes called conductors and insulators. A conductor is a material’ — 
that will allow current to flow through it. An insulator is a material that will not 
allow current to flow through it. 


CONDUCTORS OF ELECTRICITY: 


Copper is used as the most common conductor of electricity. From the figures below 
you can see that it contains nearly as many free electrons per square inch @s silver 
and is less expensive. 


Copper contains about 1,600,000 billion billion free east as per square inch. 
(In electrical mathematics, this munber is written 16 x 10*/ and means 1,600,0U0, 
000 ,000 ,000,000 000,000) The following list ‘of common conductors show that as 
the number of free electrons decreases, the ability to conduct electricity de- 
creases. It is a fact that when equal voltage is applied, the better materiais 
will conduct more electricity. 


Free Electrons Free Electrons: 
Material © Per Cubic Inch Material Per Cubic Inch 
' Silver 16.4 x 1053 , Nickel 3.5 x 1053 
Copper 16 x 1033 _ German Silver ‘3.3 x 105, 
Aluminum 9x 10 Nichrome 2.5 x 1033 
Iron 2.2 x 10 


INSULATORS OF ELECTRICITY: 


The materials considered to be the best insulators contain very few free electrons 
compared with metal conductors: It should be remembered that there is no material 
known as a perfect electrical insulator. It is evident that some electrons wilt. 
flow when the material is subjected to voltage. Thus, when only a few electrons 
will flow, the material can be considered to be a good insulator. The following 
is a list of insulating materials and the amount of free electrons they contain 
per cubic inch: 


Hard rubber a. Waxed Mahogany 670 ,0GU 
Paraffin 270 Plate Glass 1,389,000 
Clear Mica Uy 
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NAME Lesson A-19 
DATE _ Wire Sizes 
REFERENCE. 
merican Electricians’ Handbook, Pages 1-32 - 1~36, 2-4 - 2-5, 2-40 - 2-45. 
Basic Mathematics, Pages 258 - 284. 
National Electrical Code, Article 310, Tables 8 and 9. 


NOTE: Use Copper Conductors for Calculation of all Problems. 


PROBLEMS 
A good conductor has a high , 
Insulators have a low , 


List four factors affecting resistance: 


a ee ee (c) 

a () 

The longer a conductor, the the resistance. 

Increase in the diameter of a conductor the resistance. 
Materials of resistance are used for conductors. 

An increase in temperature wil] | the resistance of a conductor. 
Cross sectional area of a conductor is expressed in , 


A copper conductor 509 feet long has a resistance of 6 ohms. What is the re- 
sistance of 800 feet of this conductor? 


A copper conductor 0.05 inches in diameter has a 6-ohms resistance. {f the 
diameter ‘is increased to 0.07 inch, what is the resistance of the conductor? 


Find the resistance of a copper conductor at 110° F. if the resistance at 72° F. 
is 6-ohms. 


One mil equals inches. 


is the abbre\s xtion for circular mil. 
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NAME —_ Lesson A-19 —_— a : 
Wire Sizes Page 2 
‘ i 
14. <A wire having a diameter of 5 mils has a sectional area of i 
circular mils. : 
15. A wire having a diameter of 0.007 inch has a sectional area of 
circular mils, , i 
16. A wire having a sectional area of 12,450 circular mils has a diameter of i 
mils or inch. i 
: 
17. Normally diameters of wires are expressed in . ; 
; 5° } 
18. Sizes of wires are given in ahs. et ( ). 3 
- : ee ——— ee ————— —— ; 
19. Find the diameter in mils and AWG number of a conductor having a diameter of j 
* 01285 inch. ‘ : 
het | 
.20. Find the pn ee in inches and AWG. number of a conductor having a sectional ; 
area of 66,360 circular mils. 4 
21. is the ability of a specific material 5 
bo resist the flow of current. ; 
22, The specific resistance of copper is 3 aluminun, ae 3. ' 
eilver, __3 nickel, _ | °. ; 
‘ i 
23. Find the resistance of 700 feet of copper wire having a cross-sectional area 3 
of 12,000 CM. : 
3 
% 
- 2h.. Find the length of aluminum wire on a distribution system having a resistance 
of 3-ohms and a diameter 0.80 inch. 
255 Temperature coefficient of resistance for aluminum wire is _ per 
Fahrenheit degree. 
26. Temperature coefficient of resistance for copper wire. is per 
Fahrenheit degree. 
27. 


Find the resistance of 2 copper wire at 170° F. if the wire’ has a -40-ohms 
resistance at 62° F 


50 


a d 
_. 


ep hs 


NAME 
Wire 
28. 


29. 


30. 


Sl. 


52. 
33. 


34, 


35, 


36. 


3]. 


38. 


39. 


Lesson A -19 
Sizes Page 3 
Firm, tight joint connections have a _ resistance. 


The area of wire in circular mits is equal to the 
of the diameter in 


Find tne resistance of a Tungsten wire to reptace a copper wire having a 
resistance of 8-ohms. 


Find the tength of nicke! cable, 0.005 inch in diameter, required io make 
a resistor of 1000-ohms. 


Heat is produced in a wire whenever a flows. 
Increasing the wire size the resistance, 


Find the maximum allowable current-carrying capacity of a No. 2/0 Type "THI" 
insulated conductor in conduit. 


Find the minimum Type "THW" insulated conductor to carry a load of 77 amperes. 


List three criteria for selecting a conductor size: 
(a) 
(bd) 
(c) 


Find the minimum size Type "THW" insulated conductor to supply a 12 kw load 
rated 230 volts, single phase. 
\ 


\ 


Find the-minimum size Type "THW" insulated copper conductor to supply a 50 
kw fighting load from a 230 volt single phase source 425 feet away. 


The current issue of National Electrical Code permits a per cent 
drop in feeders for lighting loads and per'cent drop in feeders 
for power loads. 


5] 


NAME 


Wire 


40. 


41. 


43. 


44, 


Lesson A-19 


Sizes Page 4 


A well pump rated |0 HP, 220V., single phase, is connected to tne panelboard 
by a No. 6 Type "Tw" insulated feeder. What is the maximum distance ihe 
pump may be located from the panelboard? (Note: Refer to National Electrical 
Code, Tadle 430-148). 


Six No. 10 Type "TH" conductors are installed in a t-inch conduit. What i3 
the maximum current~carrying capacity of the conductors? 


A No. 4/0 Type “"RH-Ri" feeder is installed in a furniture factory. What is 
the maximum current-carrying capacity? 


In a textile plant a dryer is Installed requiring 700 amperes. What is the 
mintmum size of Type "RHW" conductors necessary for two parallel runs to 
serve this load? 


With the same load of Problem 43, what size of Type "V" conductors for two 
parallel runs? 


NAME Lesson A~20 

DATE Voltage Drop 
| Reference 

1. American Electricians’ Handbook, Pages 3-20 ~ 3-21. 

2. Basic Mathematics, Pages 138 ~ 147, 280 - 284. 

3. Natio Electrical Code, Section 215-3. 


PROBLEMS 

l. is the total voltage supplied to the circuit 
from the source of voltage. 

2. is the voliage available to operate the devices 
or loads. 

3. ____ sis the voltage lost by the flow of current 
through the line wires. 

4, is the sum of 
and load voltage. 

5. is the symbol for line voltage. 


6. . sis the symbol for line resistance. 
7-H sis the symbol for line current. 
8. is the symbol for load voltage. 


9. sis the symbol for generator, source, or supply voltage. 


10. Find the line drop and load voltage of the following circuit. 


Eg=120 volts 
1,=2 amp. 
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i » NAME Lesson A-20 
Voltage Drop Page 2 


tl. Find the line drop and generator voltage of the following circuit. 


R=: 0.7 ohm 


(\i ) E5=110 volts 
In= ) amp. 


U. f ohm 


i2. Find load voltages of the following circuit. 
R= 0.3 ohm - R = 0.4 ohm 


Eg=120 volts 


| j=! ANP « 


R = 0.3 ohm R = 0.4 ohm 


13. A lighting panelboard draws 60 amperes from a 220 volt source 200 feet away. 
‘Find the minimum gauge of Type "THW" permitted by the National Electrical Code. 


14. A 25-Horsepower motor is operated from a 460-volt source 150 feet away. Find 
the minimum gauge of Type "THW" permitted by the National Electrical Code if 
the motor has an efficiency of 85 per cent. 


15. A load 400 feet from the source requires 100 amperes. The generator voltage 
is 220 volts and the required load voltage is 208 volts. Find the minimum 
size of Type "THW" cable permitted. 


16. List three unsatisfactory operating conditions which may be caused by ex- 
cessive voltage drop: 
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TAME Lesson A~21 
Introduction To 
DATE the Hational Electrical Code 


te ly a me ey rr 


REFERENCE 2 
1. ational Electrical Code, Articles 90, 100, 110. 
PROBLEMS 


1, The purpose of the Code is the of persons, 
and of buildings and contents from dangers a: arising from use of electricity. 


2. The Code is not intended as an _ for untrained 
persons. 
3. The Code covers __ and installed 


within public and private buildings. 


4. The Code cover installations by electric utilities. 


5. The Code is revised : 


6. Formal requests for interoretations of the Code should be addressed to 


7. The Code is intended to be suitable for _application by 
governmental bodics and for use by . 
8. Equipment is if it can be removed or adjusted without 


disturbing the building structure or finish. 


9. A is utilization equipment at a specific 
location installed to perform one or more functions. 


10. equipment is acceptable to the authority enforcing the Code. 
circuit consisting of two or more ungrounded conductors having 2 p.d. between 
them and an grounded™ conductor {(* t) 


having equ2l p.d. between it and each ungrounded conductor of the circuit, 


12. A is a conductor having no covering or 
insulation. 
13. A is a device whereby the contuctors of 


a circuit are disconnected from the source of supply. 


1h. equipment is surrounded by a case which vill prevent 
a person from accident lly contacting live parts. 


15. . wiring is not concealed. 
16. A iS a conducting connection b-tvera an elsctrical circuit 
and the i Stas” 
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ZB Lesson £~21 
Introdaction To 


Tnc vationel Elect 


rical Code Page 2 


17. 3 conductor is intentionally to the earth 
and is also called * - or" # 

18. A conductor connects receptacies to a ground and is also 
called Lg sie 

Wy. & location is not norzrally subject. to danpucss or ‘retness, 


2o,.- & wet Iccation is subject to saturation with or 


2l. FA — 


en a gh ae a a eS __ is a type of rrec- 
wey designed to hold conductors end receptacles. 


22. A is 2 person who is familicr with con- 
struction end operation of. the apparatus and the involved, 


23. are designed for carrying cables, wires, or buswacys. 


a. ~ is any electrical 
circuit which controls another circuit through a relay or equivalent device. 


25. The 
form of @ cabdle. 


is the overhead servic: 


the last pole and first point of attachment to the building. 


27. The 
of the service Scuipeent and tar to overhead service dron. 


<8. Underground - 
utility transformer or line. 


29. Service eoguipment is located near of 


: to a building and is intended to constitute the 
for the power supply te tir: 


and means of 
building. 


30. is the value of the current at which a 
set to trip. 


31. A 
capable of interrupting its 


32. List three uses for the &. ©. General Use Onan Seiten: 


(a) pre ets Bi ee a 

(b) pee me = 

(c) emanate ate ees a oe 
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is the service conductors szade up in the 


conductors are’ betveen the terminals 


conductors are between the 
of the service equipment and the point of connection to the 


conductors betueen 


or 


circuit brearzer is 


eee eee 


NAME Lesson A-21 
Introduction To 

The Kational Llectrical Code . Page 3 

33. A switch is horsepower rated. 


ee 


3h. equipment is constructed to prevent moisture entering the 
equipment. 


35. : equipment is constructed to be protected for successful 
operation against exposure to the weather. 


36. The use of the word " * in the Code requires mandatory conside- 
ravion. 


37. Rules that are recommended are characterized by the word " we 
38. Conductor sizes are given in ‘ 


39. Electrical equipment shall be installed in a and 
manner. 


40, Working spaces adjacent to exposed live parts shall not be used for - ° 


‘41, Equipment mounted a minimum of feet above the flocre usually 
affords good protection. 


42, All wiring shall be installed free from and 


43. The insulation resistance of a No. 12 AVG conductor shall be 
ohris. : 


ou 
“st 


a NAAE Lesson A-22 
—— General Requirements 
i = DATE . For Wiring Installations 
REFERENCE 
i. American Electricians' Handoock, Pages 9-140 - 9 ~ J7I. 
2. wWational Electrical Code, Article 300. 
PROBLEMS 


1. Minimum size conductor for interior string work shall de AG. 


2. List tuo advantages of No. 12 ANG conductor over minimum size conductor: 


(a) 

(bd) 
3. faximum stze for solid conductors is AWG. 
4. conductors are used for ease in handling. 
5. All conductors snalj be protected by or 


6. The vranch circuit over-current protective device may be located at the load-end 
of tne conductor provided (1) 


(2) ee 
(3) 

7. circuit vreakers snall be set 
at not more tnan per cent of the allowable current-carrying capacity 


Of tne conductor. 
8. conductcrs must not be fused. 


9. Enclosures for overcurrent devices shall be mounted in 2 


OO 


position. 

IG. Fuses shall not be mounted in es 

f1. Fuses and circuit breasers shal! be or to 
prevent or by their cperaution to persons. 

i2. Hinimum size flexiadte cord shall be WG. 

13. Conductors shal! not be or witnin the raceway or 
conduit. . ‘ 


is. Winitmum size conductor permitted to ve cunnectve in poratlel is 
Auk. 


1D. fii jarat $e! conductors run in separate cuncbis, Che: wire of 
shalf be installed in crt conduit, 
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General Requirements j 
For Wiring Installations Page 2 


16. 


17. 
18. 


31. 


32. 


y are 
es 


Grouping of conductors by phases in rvarallel runs in separate conduits will 
cause to of the metal by ~ 


- 


Each o2tlet shail have at least ~inches of free conductor. 


Ungrounded conductors, No. 4 AWG or larger, entering a cabinet shail be pro~ 
tected by a ° 


Concuctors of light and power systems of 600 volts or less may occupy the 
same enclosure provided the are for the 
oz any conductor within. the enclosure. 


Minimum irsulation resistance for No. 14 or No. 12 AWG circuits shall be 
ohms. 


The test for the insulation resistence is made with a P 


In general, ali interior wiring systems shall have a 
conductor. 


The conductor must be continuously identified throughout 
the system. 


In a screw shell device, the = conductor 
shall be connected to the screw shell. 


Equipment located __. feet above accessible working area provides 
Suitable protection. P 


Al) conduits must be __. from outlet to outlet. 

All boxes shall be | in place. 

For exposed conduit, wiring conduit boxes less than cubic inches 
in size may not be separately fastened if the conduit is secured in threaded 
hubs on the box. 

A fixture weighing more than lbs. or exceeding 

inciies in any dimension must not be supperted by the screw shell of the lamp 
poide fr 


A fixture weighting more than __ lbs. must be supported independently”. 
of the outlet box. 


The maximum No. 12 AVG conductors permitted inanoutlet box, 21/8 x 4 n/r 
square, shall be ° 


All junction boxes shall be installed with the wiring : 


NAME Lesson A-22 

General Requirements 

For Wiring Installations Page 3 

33. Boxes installed in tiled or plastered wal!s or’ceilings shall have the front 
edge of the box set back flush maximum of inches from the 
finished surface. ; 

34. Boxes installed in wood walls shall be set with finished surface. 


35. The mininum size in length for straight pull junction boxes shalt! be 
times the trade diameter of the largest raceway. 


36. Unused openings in cabinets shall de . 
37. Gutters shafl be supported at intervals not exceeding feet. 


38. List two types of grounds: (a) 
(b) 


39. Define a system ground: 
40. Define an equipment ground: 


4§. In generat, all exposed non-current-carrying metal parts of fixed equipment 


Shall be . 
42. circuits are not required to be grounded. 
43. . _ operating over combustible fibers in 
Class Jt] hazardous focation. shal! not be grounded. 
44. The conductor is commonly known as "the white wire" or 
tt tt 
45. There shal! be a ground at each building service on the side of 
the . 
46. The minimum size service grounding conductor shal! be AWG. 


‘47. ‘The minimum size grounding conductor for a 500 mcm service conductor shalt be 
AWG. (man made electrode) 


48. The grounding conductor shal! not be or 
throughout its length. 


49. Bare grounding conductors smatier Than AIG shall be in conduit or cit. 


30. The best grounding electrode is an 
system. 


a A a ee 
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TAME . Lesson 4~22 
General Reovirements 


For Wiring Installations Page |, 
- 51. The maxirum resistance to eround shall not exceed ohms. 


ae 


52. Grounding conductcrs shall be att cached to a water piping system on the 
of the water meter. 


53. Grounding connections shall not be made with 


— oo 


54. Grounding connections shall be rade by an approved 


55. Only grounding conductor shall be connected to the proundin 
electrode by a single fitting. 


56. All ungrounded conductors must be finished in 


> 3 
or any color contrasting to : 
57. Ko shall be used in a grounded conductor. 
58 What are service-drop ccnductors? 
59. What are service-entrance conductors? 
60. The service equipment shall consist of 
and 
61. is a service which supplics more than one 
building under single management. 
62. service shall supply one building from anothcr unless undcr 
the same management. 
63. may reguire a sevarate service. 
64. Kinimum size service conductor shall be a FG. 
65. List three types of insulation for overhead service drops: 
(a) 
(b) 
(c) 
66. loops shall ve formed on overhead individual service 
conductors. 


67. Where underground service raceways enter the building the ends within the 
building shall be to peuvent the entrance of 
4 or ° 


ee 


Oem 


ee er eens 


NAME Lesson A~22 
General Requirements 


For Wiring Installations Page 5 
68. Service conductors shall not be : 
69. Type "AA" insulated wire is Limited to volts. 


Switches rated amperes at volts or less cannot 
be used to open under load. ; 


device shall be installed in raceways for refrigeration 


room to prevent circulaticn of air from warmer to cooler area. 


Splices and taps may be made in auxiliary gutters and wireways provided 
cross~sectional area of the splices and taps does not exceed 
per cent of the cross-sectional area of the gutter or wireway. 


Underfloor raceway shall have a maximum conductor fill of __ per 
cent of the total cross-sectional area of the raceway. 


. shall not be installed until the interior of the building 
has been physically protected from the . 
and may be used to lubricate conductors 


to be pulled through raceway system. 


Vertical support cf 250 MCM copper cable shall not exceed : feet. 
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RIGID METAL CONDUIT BENDING © 


The art of conduit bending with hydraulic equipment, although still depen- 

dent upon the skills of the individual, has been simplified by workable — 
formulas that are easily learned and applied. The principle upon which these 
formulas are based is safety. The NEC states that bends must be so made that 

the conduit is not injured and its internal diameter is not effectively 

reduced. It further states in a table the minimum inside radius of conduit bends. 


RADIUS OF BEND 


i 
#3 
4 
3 
i 
i 
3 
i 
‘ 
i 
i 


Various factors influence, and in some circumstances determine, the radius 

of a bend. Generally, it should be the longest radius possible. Although, 

the inside radius of a field bend is specified in the National Electrical 

Code in terms of minimum radius, the specification is intended to insure an 
undamaged elbcw and safe passage for cable. When it comes to actually in- 
stalling cable in conduit, the relative ease or difficulty of the pull becones 
very important to the electrician. Experience quickly teaches you that it is 
easier to pull cable through a long sweeping elbow than it is through a short, 
more tightly bent one. Of course, the radius of the bend is the determinant 
here, for as the radius length increases, the sweep or arc of the benu increases. 


From the experience of many electricians, the "rule of thumb" has evolved 
that a satisfactory elbow can be made in conduit. (1) For LEAD SHEATYSD CON- 
DUCTORS by using a radius that is 10 to 12 times the internal diameter 

of the conduit. (2) Elbows that do not have lead sheaths require a radius 
equal to 8 to 10 times the conduit's internal diameter. 


PRINCIPLES OF PRECISION BENDING 


In "one-shot" or "segment bending" of conduit, you must be familiar with the 
hydraulic benders and how they operate. 


Before you can made a precision bend in conduit, you must: 


lL. Determine the size of conduit to be bent. 
2. Determine the radius of the bend. 

3. Determine total degrees in the bend. 

4. Calculate the developed length. 

5. Calculate the gain. 

6. Locate the center of bend. 


?. Determine the number of bends required. 
e 8&8. Calculate and mark spacing for bends on the conduit. 


All formulas aid factor tables are based on measurements to the centerline 
of conduit. 
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CONCENTRIC BEND. 


Concentric bends are calculated by the same formulas and made by the sane 
processes as those used for 90° bends. Radii and scgment bending spaces 
will diffcr as each bend recurs in the next-lying run of conduit. 


NOTE: Students should observe concentric bending of exposed conduit in 
several industrial installaticns. 


Whether these bends are to be made in the same or varying sizes of conduit, 
the radius of the second of two successive concentric bends is equal to 
the radius of the first plus one-half the sum of their outside diameters 
plus the width of the spacing between them. Since concentric bends have 
not only a common center, but also equal separation, sufficient space must 
be provided between all concentric bends. This will accomodate couplings 
and straps sized for the largest conduit in the run regardless of their 
diameters, 


GENERAL PURPOSE BENDING 


In actual practice, the electrician finds that all hydraulic bending operations 
do not require an equal degree of precision. ‘hile the same mathematical 
principles are involved, generally, on some jobs it may not be necessary to 
work with centerline measurements , or to consider the gain or center location 
of a proposed bend. 


However, minimum radius length, which in effect constitutes a safety factor 
in any conduit installation, and the determination of a bend's developed 
length cannot be overlooked. 


Preliminary Calculations. The electrician's rule, states that ten times 
the diameter of the conduit as a satisfactory bending radius for the ave- 
rage bending job. The next consideration is to find out the point on the 
conduit the bend should start. To do this, measure the required rise 
from the bottom of the conduit, and, from this measurement, deduct the 
length of the radius. The distence remaining is the starting point of the 
bend, measured fron the end of the conduit. Now, with chalk, mark this 
remaining distance on the conduit as the starting poiat for the bend. 
(Illustrate on chalkooard using a 30" radius end 50" rise.) 


Now, to calculate the developed length of the bend as before, iultiply - 

the radius (30") of the bend by 1.57. Wark this distance on the conduit, - ‘ 
measuring from the start of the elbow. Bending gain is calculated by 

the formula~-radius of bend multiplied by gain factor (from table). The 

overall length equals the leg length plus tne developad bend length plus 

the risev, It is important to find the center of bend and mark it on the 

conduit for reference. 


a 


i 
4 
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BENDING THE ANGLE 


Experience becomes the best teacher regardless of the procedure used for 
bending concuit. Although, the conduit may be divided into two-inch segments 
and operating instructions are provided for the hydraulic equipment, the special 
bending accessories may differ from bender to bender. Experience has shown that 
it is advantageous to reserve two bending spaces, the first and the last, until 
the other segments are completed and the bend has been checked in place. 


It should be noted that to confine the intended bending effect within a 
given segment, the ceuter of the ram and shoe of the bender should be in line 
with the center of each bending space (segment). This will provide better 
overall control and accuracy. 
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Rigid Metal Conduit 
RE FERENCE 
American Electricians’ Handbook, Pages 9-27 ~ 9 -55, 
National Electrica! Code, Article 346. 
PROBLEMS 
conduit may be used under all atmospheric 


conditions and ali occupancies except in 
areas and where conduit is instal ted. 


conduit may be used indoors only and areas not subject to 
conditions. 


The use of metals in contact in a rigid raceway system siall 
be avoided fo eliminate the possibility of _ action. 


Standard conduit shall be installed at least inches below 
cinder fill untfess installed in a inch minimum concrete envelope. 


in wet locations, entire conduit system shai! be installed to prevent 
from entering conduit. 


.tn wet locations, ~inch air space shall be maintained between 
conduit and i 
In general, the minimum size of conduit shall be “inch. 


List two conditions which are exceptions to the minimum size conduit: 


(a) 
(b) 
The maximum fill-area permitted by the current issue of ilational Electrical 


Code in existing raceways for non-tead covered conductors (3 or more) is 
per cent. 


Conduit ends shall be to remove rough edges. 


in a junction box or fitting, ____ shall be instal ted on 


conduit to protect conductors from abrasion. 


thread shal! not be used to facilitate instaltation of 
coup ting. 


Minimum radius of bend for a J-inch conduit is incnes. 
er sei 


GI 
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Rigid Metal Conduit «Page 2 
14. .The maximum -number-of bends permitted in‘one condiit run is 
quarter~bends or total eo 3 . degrees. ; 
i5. Standard length of rigid conduit shall be feet. 
16. List four advantages of rigid-metal conduit: 
(a) nee 
(b) ene 
(ce) 
(d).. , 
L7.- List two types of rigid-steel conduit: ~ 
a eager Se PT 
(b) : oe eee eee 
18. Hach conduit run shall terminate in an : outlet box.: 
19, -All boxes shall be installed where the outer cége box, will be 
with the plaster surface. 
20. Yop of a junction box shall never be | . 
2!. Conduit must be fastened securely to the box using a - 
on the outside and a on the inside of the 
box. fe 
22. The use of elbows, bends and conduit crossings can be elininated by installing 
23. Condust shall : run as es ead as possible with a 
miaxtiaim of pight-angle bends between : 
24. x ‘vertical run of 500 MCM eonductors shall be supported on a naxinum of 
foot centers. (copper) Use current code. 
25. are popular field benders. 
26. is the best tool for cutting conduit. 
27. is tempered rectangular steel wire. 
28. Care nust be taken in feeding conductors in conduit to prevent 


or ° 


ie 
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DATE Electrical Metallic Tubing 


1. American Electricians! Handbook, Pages 9-68 - 9-70. 
2. National Electrical Code, Article 348. | 

1. Electrical metallic tubing is commonly known as ; 
2. EMT may be installed or F 


3. EMT shall not be used where it is subject to severe physical damage either 
or its inst:llation. 


4. EMT shall not be installed in fi or fill subject to 


2 5, EMT may be installed a minimum of ~inches below cinder fill. 


6. EMT may be installed in a cinder fiJl if it has a -inch minimum ~ 
E concrete envelope. 
7. Maximum size of EMT permitted is ~inches. 
& If EMT is installed in wet locations, counectors shall be 
used. 
9. couplings shall be used on EMT installed in concrete to 


prevent entering raceway. 


16. In wet locations, _ fittings for EMT shall be the 
type. 


12. Bends in FAT shall not exceed quarter bends or equivalent 
degrees between outiets or fittings. 


12. AlL ends of EMT shall be to remove rough edges. 
13. ET shall not be used on electrical systems exceeding volts. 


- In vet locations, ENT shall be rounted with at least -inch air 
space between it and supporting surface. 


Ui, 


* 


15. The riinimum allowable size of EIT is __ ~inch. 


16, Standard length of EMT is feet. 


¥ : DATE Flexiote Meta! Conduit 


| 

NAME Lesson A~25 
REFERENCE 

t. American Electricians’ Handbook, Pages 9 - 50 - 9 ~ 55, 

2. Wational Eiectrical Code, Articles 350 and 351. Current !ssue. 


PROBLEMS 


t. and may de used to support flexible metal 
_ conduit. 


ia 2. Supports for flexible metal conduit shal! be located a maximum of _ 
E\ inches from outlets or fittings. 


3. Supports for flexible metal conduit shafl be located a maximum of 
feet on centers. 


4. List three conditions where supports for flexible metal conduit are not 


required. 
(a) 
(b) 
(c) 
5. In attics, fiexible metal conduit may be run on sides of 
Or through ‘ 
6. Minimum radius bend for flexible metal conduit shall be times 


conduit diameter. 


7. Installation of flexible metal conduit is and 
than the instailation of rigid conduit. 


8. Flexible metat conduit must be __. from outlet to outlet. 
9. The minimum: ze of flexible conduit permitted is ; _ inch 
10. should be used to cut flexiole conduit. 


11. Liquid-tight flexible conduit is similar to flexible conduit except witn a 


12. - is not a 
general purpose raceway material. : 
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: NAME 
é 25 Lesson A~26 
DATE _. t 24 
Storage Batteries 
REFERENCE 
| 1. American Electricians! Handbook, Pages 4-130 - 4-178. 
2. Basic Electricity, Pages 1-23 - 1-29. 


3. National Electrical Code, Article 480. 


PROBLEIS 
1. lLead-acid battery voltage is basei on volts per cell. 
2. -type battery voltage is based on 1.2 volts per cell. 


3. List two metnode of supporting lead-acid batteries: 


- a) 
| £. List two materials used in constructicn of racks: 
ie (a) (b) 
; 5. Separate battery rooms are eecieea for batteries in jars and 
¥ tanks having capacity at the S~hour discharge rate exceeding . 
, 6. - covered conductors, Type "_ ss", shall not 


be used in battery rooms. 
*  %,. Bare conductors in battery roons shall not be ‘ 


8. List four types of conductors permitted in battery rooms: 


(a) = (c) 
OU ae ee (d) 
9. An . is a device for producing a voltage by 
chemical means. 
10. A battery may consist ofa_. cell or of cells. 
Mi. List two classifications of batteries: 
(a) (b) 
12, __ + tay be charged or discharyed. 
13. Primary battery can be used to only. 


li,. The solution in a secondary battery is the 


: . 
DF Sapa arn eh ee eee : ont u “ jos ae 


Be DALE, Lesson 4-26 
Storage Satieries Page 2 


15. #8 common name for a secondary battery is 
és < 


16, List three fundemental materials for battery construction: 
CY a a eee eee (c) 
(b) 


The charging rate is expressed in F 


- Storage battery is rated in = °. 


e 


The maxinu: temcerature of a lead-acid battery should be F. 


Batteries must be charged with current, 


° 


pole of charging source mist be connected te positive 
terminal of the battery. 


Storege batteries reouire eddinge only. 
In general, storage cetteries require the addition of only 


time per week. 


List three types of storage batteries: 
(a) 
(b) 


(c) 


are usually used for emergency and portable electric 


power. 


s 


Draw and label a primary cell. 


Dray and label a dry cell. 


‘Te 


NAMES Lesson A-27 


DaTiz Fuses 
1. Awierican Electricians' Handbook, Pages 4-29 - 4-49. 
2. Basic Mlectricity, Pares 2-47 - 2-48, 2-52 ~ 2-53, 
3. Basic Mathematics Pages 9-11. 
4. Wational Electrical Code, Article 246. 
-PROBLEMS 


' 1. Fuses prevent _ = __.. currents from accidentally flowing through equvip- 
ment and burning it up. 


2. A circuit occurs when two points in circuit having low resis- 


tance are accidentally connected. 


3. Fuses are rated in fom ge 


Ae oa ~ ____ fuse permits high currents in a circuit 
for approximately to “s seconds. 
5. Fuses are with ; 
. —— ee rr Sa ee ss ee -¢ en ee ay, ee th ow ie 
resistance. 
6. at ____.., are identified by a broken filament and 


darkened glass. 
7. Fuses are connected in with equipment. 


8. List three types of fuses. 


(a) | , (c) eh ete 
|) re 
9. Fuses with too low a rating will result in unnecessary a 3 
10. A fuse is anelectrical ; : 


ll. Open link fuses are rated at per cent of the maximum current 
' they will carry. 


12. Open link fuses are permitted in sizes exceeding amperes. 
13. List three types cf plug fuses: 


C) A ae ne ey 


(a) 


V7 


od - m 
ce ee ee ei Rae a ae = -- --- s7 ms 


ne eee - . Sr tare eee 
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li. Fuses are capable of carrying per cent overload before 


blowing. 
15. Type "S" fuses are the ~~ type. 
16. The maximum rating of a plug fuse is amperes. 
17. Plug fuse will open a circuit in seconds at 200 per cent load. 
18. _____. fuse has a 


maxim rating of 60 amperes. 


19. ; fuse has ratings 
from 70 through 600 amperes. 


fuses are designed for readily replace- 
ment of the fuse element. 


Dual element cartridge fuses contain a 
and . 


List two general types of silver-sand fuses: 


(a) (b) 


The interrupting capacity of a silver~sand fuse is ampercs . 
The maximum rating of silver-sand fuses is amperes. 
Plug fuses shail not be rated over ; volts. 

- type plug fuses are permitted only as 


replacement in an exi: ting installation. 
In new construction all plug fuses shail be 
Maximum rating of cartridge at 250 volts is amperes, 


fuse holders shall not permit the insertion 
of fuses which are not ; 


- The volt cartridge fuse is permitted on lower voltages. 


fuses shall be used only by srecial permission. 


Spe fuee e 
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BASIC FLECTRICITY | SAFETY 


INFORUATION SHEET Lesson A~28 
SAFETY PRECAUTIONS 


It is an accepted fact that electricity, if not handled properly, is extremely 
hazardous. This fact has attributed greatly to the progress that has been 
made in its control, Through cooperation of manufacturers of electric equip~ 
ment, governmental bodies, insurance companies and others, the National Elec- 
trical Safety Code has been developed. This Code has played an important part 
in accident~prevention work. 


Frequently, construction electricians working with the comparatively low voltage 
used in house wiring do not have the same respect for it as they do for the high. 
voltage used in delivering current to transformers. They fail to realize that 
the relationship between the voltage and the resistance of the material serving 
as ground is the determining factor and there*ore danger is not determined solely 
by the voltage. It should be thoroughly understocd that the 110-volt current 
used in lighting circuits is sufficient to kill under many ordinary situations 
in which the electricians will be working. If the material to which the worker 
is grounded has low resistance to the flow of electricity, the amperage will 

be high, resulting in severe electric sheck. Electrie shock ranges from mild 
discomfort to actual stoppage of heart beat and breathing. Serious burns may 
also result. 


The vextent of the injury receive? from electric shock is controlled riinky py 
the amount of current, the path of the current through the bedy, and the dura- 
tion of the shock. The physical condition of the victim may also have 2 bearing. 
This fact should never be interpreted to mean that 2 strong indivicusal sheuld 
take chances with electricity. 


The frequency of the current and the type of eurrent, direct or alternating, 
are also factors affecting the nature of shock. High frequency current tends 
to produce heat instead of shock. This is also the case with direct current. 
Shock hazards are less, but more severe burns can be expected fro direct 
current accidents. Accident reports indicate minor electric shock has caused 
scrious accidents. In these cases, involuntary contraction of the iwuscles 
has caused workmen to fall from ladders and scaffolds. 


whije accidents with electricity are frequently serious, there are fever safety 
precautions to be considered than in many other industries. ‘The following rules 
shovjd be carcfuliy observed by all workmen employed as construction electricians. 


l. Assume a circuit is alive until tested and proved dead. 


2. Test circuits with proper testing equipment. (110-volt test lamp 
placed across a 440-volt line will bles ur) 

3. Use safety equipment, such a5 instiatud teols, rudder mats and 
rubber glovec. 


BASIC ELECTRICITY Lesson A-28 


SAFETY Page 2 


4, Main switches shovld be locked open and a tag indicating workmen 
are working on some part of the circuit before work is started. 


5. Before closing a circuit, check carefully to see that workmen are 
clear of the circuit. 


6. Observe the rules of the National Electrical Safety Codec. 


7. If minor repair of a live circuit canust be avoided, arrange to 
have a qualified helper present. 


8. Make all parts of a job safe even thcrgh they are temporary. 
Aside from the hazards of electric shock, the construction electrician is sub- 


ject to accidents similar to those encountered by other workmen in the bnilding 


trades, such as, falling from ladders and scaffolds, accidents in manipulation 
of tools, etc. 


Falling is a major cause of industrial accidents. Workmen should avoid impro- 


vised steps and ladders. Dependable ladder and scaffolding equipment is avail~-. 


able and should be used. Ladders should be inspected frequently to see that 
rungs or steps are not overly worn, loose, broken, or missing. Rails that are 


_ badly split should be discarded. Antislip feet are desirable for both step 


and straight ladders. They should be of a type designed for the particular 
purpose. The design of step ladders is an important factor in stability. Fre- 
quently, improper placing of ladders rcsults in their slipping, or the workman 
trying to reach too far and becoming overbalanced. 


60 
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= NAME, Lesson A-28 
DATE Safety and First-Aid 
QUESTIONS 


| ; : 1. List some ways that Safety habits are responsible for cash savings. 
| ae To your company as the employer. 


b. To you as th. employee. 

2. List several pieces of wearing apparel classed as Safety Equipment generally 
furnished by the company. 
a. b. Cs 


3. In the event you are disabled, how much would you collect per week from 
Workmen's Compensation?  $ 


4. Recall an accident that happened to you in the home or on the job. What Safety 
rule was broken? 


5. Give five Safety habits an electrician should practice? 


Qe d. 
b. e. 
C. : 


6. Write your favorite Safety slogan. 


7. Name five hazards on any construction job. 


ae d. 
b. e. 
Cc. 


8. List five "unsafe conditions" that may show up in the normal use of a ladder 
by an electrician. 


ae d. 
b. e. 
c. 


9. List five "unsafe acts" that may happen on ladders. 


ae d. 
b. : e. 
Ce 


10. Show how good housekeeping is very much « part of your job. How is good 
housekeeping a good indication of a sate worker? 
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NAME | | ELECTRICAL APPRENTICESHIP 
| a eed | . ‘ ~. 2% SERIES ~ IESI NOL 
| “+ MATERIAL COVERED « Less Ack thru dsl 


DIRECT IONS: Show your work on this aus or on an attached aac with your 
problems numbered. | 


1. Ade the followings - 


(a) AM  (b) a3 (ce) Hy (d) 3 
144 - 19.20 
2. Solve the following proportions: | ; 
= b = 12 | d = 
(a) 12 1 ee (C)-6- 12 (2). =.8 


3. Multiply the following: | 4 
(a) 971 (b) 358 (ce) 8.04 (d) 494 | re 


4. Find the square root of the following numbers and check: (Use attached sheet) 
(a) 189=_ (c) .04 = _ | 
(b) 9286 = _ _ (d) 42,62 = 


. 5e Divide the following: 


(a) 7.25) 14,500 (b) 85) eC (c) 55), A786 (d) 96) 5000 


6. Subtract the following: 
(a) 70.940 (b) 278 (ce) 6,25 (d) 5460 
“14.656 . Rl. 223 3398 


NAME | . Electrical Ap “et ee 


~J 


8. 


1). 


12. 


13. 


Series ‘A* 
: Page 2 
Change the following into decimals: 


15/166 = (b) Sh = (c) 4015/36 =_ (8.75, 


Add the following fractions: 
(a) 1/32 + 5/16 + 15/64 = 
(b) 6/7 + 9/14 + 13/28 = 

(c) 1/3 +1/44+5/9s 

(d) 1/25 + 9/40 + 7/50 = 


ban at ace een eee eel 


a ea 


Find the voltage of the motor if a 6% voltage drop is taken in a line oe 
a’source of 575 volts. 


What current flows through a resistor rated 500 ohms and 1000 watts? 


The weight of conduit is 3000 lbs. per thousand feet. What is the weight 
of 350 feet of conduit? ; 


Thirty-six relays are defective in a group of 650 tested. What is the 
per cent defective? 

Change the following decimals into per cents: 

(a) 0.87 = 
(c) 0.0195 = 


(bo) 4.76 
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NAME ELECTRICAL APPRENTICESHIP - 
DATE SERIES "A", TEST NO. 2 
; Page ], 


MATERIAL COVERED -— LESSONS A-9 thru A-13- 


» 


l. can neither be created or destroyed. 
| -§ 2. Find the resistor required to restrict the current to van amperes in a 440 


volt circuit. 


3. cannot be used in A-C circuits. 
4. Copper is a good : 
5, are in the outer orbit of an atcm and are 


easily moved. 
6. Voltage is measured in units of . 


7. Find the voltage in a circuit having a 24 ohm resistor and 5 ampere current. 


8. The flow of electricity is due to the movement of ‘ 


9. Find the diameter in mils of a conductor having a diameter of 1+ inches. 
mils. 


10. Resistance with a rise in temperature. 
11. Find the resistance of 750 feet of copper wire 0.0351 inches in diameter. . 


12. An ammeter is connected in in a circuit. 


13. If 500 feet of No. O copper wire has a resistance of 0.049 ohms, find the 
resistance of 2000 feet. ohms. 


14. An is the smallest amount of an element which has all the 
properties of the element. 


PISA aa pe eral Mo ie haere te art te Ng EEE EE ttl me mm ee a et ee eee 


| 
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15. 
16. 


31. 


ae ee Oe 


ELECTRICAL APPRENTICESHIP . 


SERIES "A", TEST NO. 2 
Page 2 


charge has excess electrons. 


Resistance is measured in units of — 


Find the cross-sectional area of a conductor having a diameter of 0.07 inches. 


Power is measured in units of ° 

Negative charges are called _ : 

Ohm's Law states the is the product of the 
and 


15 kilovolts is equal to 7 volts. 
Glass is a good . 
Current is measured in units of : 


Find the current drawn by a 207ohm toaster connected to a 120 volt circuit. 


The speed of current is approxiuately miles per second. 


An prevents the flow of electrons through it. 


A length of No. 12 AWG copper wire has a resistance of 16 ohms. Find the 
resistance of the same length of No. 6 AWG copper wire. 


An is used to measure current. 
Voltage is the in potential. 


Find the diameter in inches of a conductor having a cross-sectional. area of 
40,000 cir mils. . 


Voltage applied to a conductor causes the electrons to move in the 


direction. 


(c) 0.62 = (d) 0.90625 = 


17. Multiply the following values: 
| (a) 3/5:.3.0055_ (bb) 9/16 & 80016 & 
(c) 6-1/3 x 0.32=_ (a) 15/16 & 2128 


18. Change the following fractions into per cents: : 
(a) 1/4= (b) 16/19 = 
(c) 3-5/8=_ (d) 9/16 = 


sao hee a a ee 
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SERIES "A", TEST NO. 5 
Page 3 


39. A vertical run of 350 MCM copper feeder shall be supported on a maximum 
-foot center's. 


40. outlet boxes shall not be installed on a conduit system 
requiring locknuts and bushings. 


hl. A right angle pull junction box with entering and exiting conduits sized: 
3-inch, 3-inch and 4-inch; shall be a minimm of x inches. 


t 4 42. A piping system is the 
a: best grounding electrode. 
43. Overhead service conductors shall form a at the 
servicehead. 


Li. Metal shall not be used to make grounding connection to 
water system, 


45. Insulated bushings shall be installed on raceways for No. AwG and larger 
conductors. 


46. Gonductors of different system may be installed in the same conduit provided 


E939) «aes dbo ad 2a oe Oi  AtL 


NAME ELECTRICAL APPRENTICESHIP 


DATE SERIES "A", TEST NO. 3 
Page 2 

15. Parallel circuits provide a constant . 

16. The total current in parallel circuits is equal to the of 
the currents in each branch. 

17. The in a series circuit is equal to the sum 
of the resistances in the circuit. 

18. In parallel circuits, ; current flows in the branch with less 
resistance. 

19. Find the current: 

20. 


Find Ep, By, Ey, &, &, B;, and Rp. 


NAME 


32. 


35-6 


36. 


38. 


anne ees ns Sate 


ELECTRICAL APPRENTICESHIP 


SERIES "At, TEST NO. 2 
Page 3 


Three inches is equal to mils. 


Current flow is from pole to pole. 


resistivity conductors are used for transmission lines. 


A voltmeter is connected in in a circnit. 
charge has a lack of electrons. 


The specific resistance of copper is ohms per mil-fpot. 


An is used to measure resistance. 


Find the lowest voltage required to operate a 100-ohm relay with 0.35 amperes. 


A is a legal instrument betiseen the Owner and Contractor. 


NAME ELECTRICAL APPRENTICESHIP 
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21. Find Ip, qi; and Io. 


22. Find Ep, &, B3, E,, 1, Ip, Ty, Iss and Ig. 
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DATE SERIES "A", TEST NO. & 


Page 1 


MATERIAL COVERED - LESSONS A~17 thru A-20 


KWH is the electrical work done per . 
wir? is a group of small wires used as one wire. 
uave a low conductivity. 


in a conductor is the voltage loss due 
to the conductor resistance. 


Find the efficiency of a moter receiving 50 kw and having an cutput of 60 HP. 


Cables of different sizes are referred to by number. 


Ai increase in temperature the resistance dia conductor. 


The minimum size wire to be used for any installation depends upon the total 
and in the 


wire. 


Electrical is the time rate of doing electrical work and is 
measured in . 


A ye — 
e 


The gage standard in this country is 
( 


One inch equals mils. 
Current flowing in a conductor produces ; 
One horsepower equals watts. 
conductors are more flexible than conductors. 


of a conductor is 


cxpressed in circular mils. 
Increasing the diameter of a conductor the resistance. 


Torque is the effect of ‘ 


The three hardness grades of copper cunductors are (a) 


—_ 
EEE 


(bo) crc cwlmcrrhC——C CS » and (c) - 


NAME ELECTRICAL APPRENTICESHIP 


19. 


20. 


al. 
22. 


236 


2h, . 


250 


26. 
27 


SERIES "A, TEST NO. 4 
Page 2 


Find the diameter in mils of a cable 5/8~inch diameter. 


A lighting load located 600 feet from the 208 volt source requires 200 amperes. 
Find the minimum size Type "THW" feeder conductor permitted for this load by 
the NEC. 


Efficiency is the ratio of to . 


- copper is used for all covered or insulated copper 
conductors. 


Express the diameter in inches of a 105,500 cir mil cable. 


The NEC permits 2 maximum of three per cmt voltage drop in 
feeders. 


Find the power consumed by a 208 volt motor drawing 10 amperes. 


~ copper is used for transmission lines. 


Find the resistance of 2500 feet of No. 6 AWG copper wire if the resistance 
is 0.4 ohms per 1000 feet. 


Find the minimum size Type "TW" conductor to supply a load of 100 lamps each 
drawing 2.5 amperes. 


NAMB ELECTRICAL APPRENTICESHIP ie 
. SERIES "A", TEST NO. 4 
Page 3 


29. Calculate the amperes drawn by a 1/4 Horsepower fan at 120 volts. How any 
watts are consumed? a 


30. Conductors sized No. AWG and larger installed in conduit shall be 
stranded. 


| 31. Find the CM area of a cable having a 5/8-inch diameter. 


32. The NEC permits a maximum of one per cent voltage drop in 
feeders. 


a 33. Find the power used with eight lamps connected in series if each lamp is 
rated 15 volts and draws 0.2 amperes. 


34. The minimum size conductor permitted for multiple runs is No. AWG. 
35. Express the diameter of a No. 2 AWG conductor in inches. 


36. (CM is the abbreviation for . 3 ; 


37. Find the operating voltage of a motor using 880 watts and drawing 4 amperes. 


38. Provide the required information for the following cable insulations: 


TRADE NAME CODE TYPE MAXIMUM OPERATING 
TEMPERATURE 


Asbestos-covered, heat resistant, 
f Fixture Wire 


Heat-resistant rubber 


Moisture-resistant thermoplastic 


Moisture and neat resistance 
Thermoplastic 


NAME 


39. 


hi. 
42. 


43. 


46. 


L7 ° 
48. 


ELECTRICAL APPRENTICESHIP 
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Page 4 


A wire has 50-ohm resistance and 200 cir mil area. Find the resistance of the 
same length of wire having 600 cir mil area. 


Find the power used from a 12-volt battery by a parallel circuit of two head- 
lamps (6 amps. each) and four taillights (1.0 amperes each). 


Type 


Find the diameter and gage number of a copper heating element 240 feet long 
if the resistance is 40 ohms. 


is the code designation for code rubber insulation. 


Find the current drawn by twenty 100-watt lamps, parallel connected, from a 
120-volt source. 


The maximum current carrying capacity of No. AWG copper conductor in 
conduit with Type "THW" insulation is 200 amperes. 3 


If more than conductors are installed in a raceway, the current 
carrying capacity of the conductors shall be reduced. 


Find the minimum size Type "RHW" conductor to supply a 75 kw load at 480 volts. 


Type (RHH" cable is limited to use in locations. 


Find the current drawn by a 5000-watt dryer from a 220-volt source. 
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49. The current carrying capacity of nine No. 12 AWG Type "THW" conductors installed 


ase | SERIES "A", TEST NO. 4 
in the same raceway is amperes, 


50. The minimum size Type "V" cable, in conduit, required for a 295 ampere circuit 
load is No. AWG. 


‘eh 
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2 DATE SERIES "A", TEST NO. 5 
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MATERIAL COVERED ~ LESSONS A~21 thru A-22. 


1. The NEC contains provisions considered necessary for safety. 
2. A general purpose branch circuit supplies outlets for and 
3. In general, conductors are used to conduct current. 
ne 4. The minimum size conductor permitted for general interior wiring shall be 
No. AWG. 
5. A maximum of fusible switches or circuit breakers may be used as 
| service equipment. 
6. A motor circuit switch is _ rated and capable of 
under load. 
| 7. The conductor is intentionally grounded. 
| : . 8. are not approved for securing equipment to masonry 
walls. 
| 9. conductors, No. 8 AWG and smaller, may be installed in a 
| conduit. ; 
10. Only Type cable shall be installed for underground service entrance 
conductors. 
ll. A safety switch is an example of a means. 


12. Field applied insulation over the conductor splices shall be 
in value to the conductor insulation. 


13. All conductors shall be protected by an overcurrent device. 

14. All holes in outlet boxes shall be : 

15. The NEC is not intended as a specification. 

16. A is a circuit conductor between the switchboard and the 
branch circuit protective device. 

17. The insulation resistance of No. AWG conductor shall be 1,000,000 ohms. 

1g. A minimum of inches of free conductor shall be provided at each outlet 
or switch. 

19. The minimum mounting height of an overhead service drop is __feet 


above grade. 


NAME ELECTRICAL APPRENTICESHIP 
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A - consists of two 
or more ungrounded conductors having a potential difference betiieen them 
and an identified grounded conductor having an equal potential difference 
between it and each of the ungrounded conductors. 


The NEC mandatory rules are charecterized by the word : 


Electrical equipment mounted a minimm of feet above the floor is a 
substitute for the required floor mounted horizontal clearances. 


Equipment grounding conductors shall not be P 
Lath shall not be used to support boxes. 
The minimm size service entrance conductor is No. AWG. 


switches have no interrupting rating and shall be operated 
only after the circuit is dead. 


_C(‘(NC#CONNctBhOVS Aare located between the service 
drop and service equipment. 


The minimm insulation resistance for a 500 MCM Type "THW" conductor shall 
be ohms. 


All conduits shall be from outlet to outlet. 
The maximum nvmber of No. 10 AWG conductors permitted in a 13~inch x 4-inch 


square outlet box shall be - 


The minimm size grounding conductor for three parallel 300 MCM service 
conductors shall be No. EWG. 


Neutral conductors shall not be : 
Qutiet boxes in wood walls shall be set with finished surface. 
Conductor or shall not be made within raceway. 


A general purpose switch is rated in _. and capable of 
at its rated current and voltage. 


locations are not normally subject to dampness or wetness. 
The NEC advisory rules are characterized by the word : 


The minimum size conductor permitted for multiple or parallel runs shall be 
No. AWG. 


NAME 


39. 
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A vertical run of 350 MCM copper feeder shall be supported on a maximum 


-foot cente:'s. 


outlet boxes shali not be installed on a conduit system 


requiring locknuts and bushings. 


46. 


47. 


48. 


A right angle pull junction box with entering and exiting conduits sized: 
3-inch, 3~inch and 4-inch; shall be a minimm of x inches. 


A piping system is the 
best grounding electrode. 


Overhead service conductors shall form a at the 
servicehead. 


Metal shall not be used to make grounding connection to 
water system, 


Insulated bushings shall be installed on raceways for No. AWG and larger 
conductors. 


Gonductors of different system may be installed in the same conduit provided 
all conductors are for the 
on any of the conductors. 


A lighting fixture exceeding pounds shall not be supported from the 
lampholider screw-shell. 


A straight pull junction box with a 3-inch conduit entering and exiting shall 
have a minimm length of - -inches. 


The minimum size grounding conductor for service conductors shall be No. 
AWG. 


A lighting fixture exceeding pounds shall be supported from the building 
structural members. 
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DATE ae SERIES "A", TEST NO. 6 
Page 1 


MATERTAL COVERED — LESSONS A~23 thru A-28. 
Rigid metal conduit shall be installed a minimm of feet below 
cinder fill. 
E.M.T. shall not be installed on systems exceeding volts. 


Flexible metal conduit is and to install than rigid 
conduit. 


Lead~acid type battories are rated volts per cell. 


Fuses are rated in and _ 9» and have a 


resistance. 

The and _.of __and the of 
determine the extent of injury due to electrical shock. 

Threaded : couplings may be used to connect two 

sections of conduit. 

E.M.T. may be installed or ° 

Flexible metal conduit shall not be installed in locations. 

Storage battery room shall be e 

A _ fuse will carry approximately twice its rated 


current for 20 to 30 seconds. 
current causes more severe bums. 
The standard length of rigid metal conduit is feet. 


On exposed E.M.T. installations in wet locations, es 
threadless couplings and connectors shall be used. 


should be used to cut flexible metal conduit. 
Type ___ conductors shall not be used in storage battery rooms. 

Fuses are used for protection of a circuit. 

Always assume a circuit to be until tested and proven dead. 


The number of bends and offsets in one run of conduit shall not exceed 
degrees. 


E.M.T. shall not be installed in a fill. 


ae re 
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21. Flexible metal conduit shali be supported on maxinrm foot centers. 
22. Alkali-type batteries are rated volts per cell. 


23. Plug fuses have a maximum rating of amperes. 


24. The minimum size conduit permitted is ~inch. 

25. The standard length of E.M.T. is feet. 

26. The maximum size of liquid-tight flexible metal conduit is ~inches. 
27. A dry cell battery is an example of a cell. 


28. Type "S" plug fuses shall not be with plug fuses of diiierent 
ampere classifications. 


29. cells cannot be recharged. 


30. ~ flexible metal conduit is not a senna 
purpose raceway material. 


31. E.M.T. installed in concrete shall be provided with - 
threadless couplings and connectors. 


32. The minimum radius of bend for a 4-inch rigid conduit for Type "THW" conductors 
shall be inches. 


33. is a major cause of industrial accidents. 
3h. A volt cartridge fuse is permitted on a lower voltage. 
35. A12-volt lead-acid storage battery consists of cells. 


36. The maximum size conductor permitted in a 2-inch liquid-tight flexible conduit 
shall be No. AWG. 


37. The maximm size of E.M.T. is -inches. 


38. The supports for a horizontal run of saa conduit should be on maximum 
~foot centers. 


39. The maximum ampere rating of fuses rated 250 volts shall be amperes. 
40. Only water should be added to storage batteries. 

41. Liquid-tight flexible conduit is permitted for use in connecting . 
42, ALL outlet boxes and fittings for E.M.T. shall be the type. 


43. The maximum fill permitted in rigid conduit on new work for Type "V" conductors 
is —___sérper’: cent. 


* 
wiee” # 
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4. Alkali-type battery is an example of a cell. 


45. Plug fuses may be installed on circuits not exceeding volts. 

46. A storage battery is charged with P 

47. E.M.T. shall be installed a minimum of -inches below cinder fill. 
= 48. A storage battery rated 6.000 amp. hours will produce 100 amperes for 
minutes. 

49. Current limiting fuses shall not be with standard fuses. 


50. The cell temperature of a lead-acid battery should not exceed F. 
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Change the following fractions to decimals: 
(a) 144,/1000 (b) 7/10 


(c) 6/100 (a) 15/60 


Change the following mixed numbers to decimals: 
(a) 7-35/100 (b) 3~3/10 


(c) 3-4/5 (d) 15-49/100 


What value of current flows through a line supplying 1800 watts to a load 
of 20 ohms resistance? 


How many minutes can a 600 amp. hour battery supply 25 amps.? 


Find the square roots of the following: (carry out to two decimal places) 
(a) 3,481 


(b) 267 

(c) 17.64 

(d) 18,769 

A 125 KVA transformer will stand a 25% overload. What KVA load will the 


transformer handle? 


What current flows through the heater of a radio tube having 4 resistance 
of 85 ohms and uses 3.4 watts? 
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A wire is 3/16 inches in diameter. What is the diameter in mils? Approxi- 
rete AWG size? 


What is the resistance of a line 1 mile long if No. 8 AWG copper wire is used? 
What is voltage drop across this line if the current is 0.05 amps.? 


A 40-ohm heater draws 6 amps. What is the voltage drop across the heater? 


Find the value of the unknown letter in the following: 


(a) _8 = R 
ae age 
(>) B= 3° 
18 2 
(c) 3.6 =1 
5 2 

(d) 16 =2 

P 


Find the current drawn by a 40-ohm toaster from a 120-volt line. 


How much, power is consumed by a 50-ohm electric lamp which draws 2 amps.? 
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: load 400 feet from the generator requires 160 amps. The generator voltage 
is 115.6 volts. The load requires 110 volts. What is the voltage drop and 
the minimum size Type "THW" cablethat may be installed? 


What is the di aeter in inches of a cable having a cross-sectional area of 
83,690 circular mils? 


A 50 kw load is installed 100 feet from the generator rated 240 volts. What 
is the minimum size Type "THW" cable that will be permitted by the NEC? 


What is the resistance of 900 feet of No. 8 AWG copper wire? 


A generator supplies 5.5 kw at 125 volts to a motor 500 feet away. The motor 
delivers 6.3 HP at an efficiency of 90%. Find (a) watts input to the motor, 
(b) watts loss in line, (c) current in the line, (d) voltage drop in the 
line, and (e) smallest size Type “THW" cable that may be used. 
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19, What is the resistance of a capper conducvor at 200° F. if the resistance is 
50 ohms at 70° F.? 


20. How many bells rated 2.5 amps., at 6-volts, can be connected in series on a 7a 
120-volt circuit? 


R,71227 


Find 1), 1,, Ips g Ye 


22. R,= Gr. Ryzln 
Rez 2A 
Eg ; Find 4, V, V5.) 
Vo, Bp, & Te, 
Re = 3% Ry= 37 


Ae ere eee oe 
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23. R= Sn 


Ry 


24, Find voltage at generator: 


eles a J/ookw 
E,= 230; 


660 FA 


25, Find voltage across each load, Is the voltage drop between generator 
within Code limitations? 


| , 600 Ft, 500 Ft Yoort 
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Most building wire is insulated for volts. 

One inch equals __ mils. 

The part of the atom has a nevzative charge. 

NEC sets up CC Standards for electrical installations. 
drawn copper wire is used mostly in insulated wires. 


The word " ' in NEC means this requirement is mandatory. 


Copper wire is made in three grades of hardness known as 9 
and . 


Cable smaller than No. AWC shall not be ued on interior wiring. 
In a series circuit, the is constant, total 
is equal to the sum of the across each re- 
sistor, and the total is equal to the of each 
resistor. 

means 1000 watts. 
A cell can be re-charged. 


The resistance of a wire __ as the length increases. 


The maximum voltage drop permitted by NEC for combined lighting and power 
loads is and for power loads. 


In a parallel circuit, the is constant, total 
is the sum of the in each resistor. 


is a better material for electrical conductor than copper. 
Piug fuses have a maximum rating of amps. 
The resistance of a wire as the area increases. 


The cross-sectional area of a conductor is equal to the of 
the diameter in . 


The flow of current is limited by the with a constant voltage. 
As a wire gets hotter the _ increases. 
A 2-inch conduit shall not nave less than a radius bend. 


Voltage of several dry celis connected in is the same as 
the voltage of any one dry cell. 
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Conductors No. AWG and larger installed in raceways shall be stranded. 
Any number having a whole number as its square is a . 
The largest size of EMT is ° 


prevent shortcircuit currents from burning up electrical 
equipment. 


Torque is the effect of e 
watts equals one horsepower, 
There are ; and types of fuses. 


Stranded conductors are more than solid conductors. 


Storage batteries may be and ° 


A has a high conductivity. 
Maxiuum size liquid-tight flexible conduit shall be inches. 


Specific resistance is the ability of a to resist the 
of ° 


The maximum size of EMT is inches. 
and joint. connections have a low resistance. 


Bushings are installed on conduits in a junction box to protect the 
from ° 


A grounded conductor is to the earth and is 
also called Ty tt or " Pal 


is the minimum size raceway permitted by the NEC. 
quarter-bends are the maximum permitted in one conduit run. 


A general-use switch is rated in and is capable of 
its at its _ . 


Vertical support of #4/0 conductor shall not exceed feet. 
A mortar-circuit switch is rated. 


Lubricants for conductors being pulled through a raceway system may be 
or . 
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The insulation resistance for a No, 8 AWG conductor shall be ohms. 


are also secondary batteries. 


sizes are given in AWG. 


or of conductors is not permitted within a 


raceway. 


can neither be created nor destroyed. 


is used to measure current. 

is used to measure voltage. 

is used to measure resistance. 

is used to test the insulation resistance of conductors. 


Efficiency is the ratio of to ° 


: 
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_ *TEACHING GUIDES, *TRADE AND INDUSTRIAL EDUCATION, *ELECTRICIANS, 
3 *ELECTRICITY, POST SECONDARY EDUCATION, *APPRENTICESHIPS , 


This teaching guide, the second of a four-unit series, is to help 
the instructor plan and present course material to electricians in 
the second year of the related technical phase of post-secondary 
apprenticeship training. It was developed by a curriculum 
committee of subject matter specialists and the educational 
committee of the National Electrical Contractors of North 

Carolina, tested on a small group, and used in apprenticeship 
programs, The 30 lesson plans in this guide cover Lighting and 
Lamps, Transformers, A.C. Motors, and National Electrical Code 
related to wiring installation. Each lesson plan is outlined in 

- desired results, materials, references, introduction, presentation, 
pS application, and checking and followup. The teacher of this 144-hour 
a course should be a journeyman tradesman, and the students should be 
18 years old and employed as apprentices in an electrical 
construction trade, Supplementary materials include lists of 


textbooks and recommended films. Correlated student assignment anu 

information sheets, unit tests, and a final examination are given 

in VT 003 627. Documents of the series are listed as VT 003 624 
through VT 003 631. (HC) 
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Yr BASIC ELECTRICITY 


TQ THE INSTRUCTOR 


The second year (Series B) of the course in Basic Electricity for apprentices 
is designed, as was the first, to make it easier for the instructor. The 
lesson outlines should help him lead his classes gradually into the more com- 
piex phases of the study of electricity. 


It should be noted by the instructor that: 


1. Topics on basic mathematical principles were reviewed and other 
applied topics were introduced during the first year (Series A). 
The second year (Series B) contains .w topics specifically on 
mathematical subjects. Yet the instructor will realize that addi- 
tional practice in handling equations will be necessary for most 
apprentices by the time they begin to study alternating current. 

‘ Also, he will be aware that simple trigonometry and vector diacrams 
must be introduced along with A.C. theory. References on these 
sub jects have bee;, assigned in the appropriate topics so that the 
apprentice will be ready for the mathematics used in A.C. theory. 
It will be essential for the instructor to pay special and sepa- 
rate attention to these mathematical tools in order to be sure 
that the electrical theory will be completely understandable to 

f) the apprentices. In the event that some of the apprentices are 
weak in mathematics, the instructor should make additional assign- 
ments and give special individual help. 


2. In this course, the topics on the National Electrical Code will 
he studied in terms of wiring methods. Most of these topics are 
presented at the end of each year's work. [It is oped that by 
studying the Code along with other subjects each year will help 
create interest and will be better applied to job situations. 


3. There is a suggested list of audio-visual aids; however, the 
instruct*r should use any other aids available, but be sure to 
order them in ample time. It is hoped that the instructors will 
not hav: too much difficulty obtaining particular aids at the time 
they need them. 
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INSTRUCTOR'S MANUAL Lesson B=1 

Job Information Basic Electricity 
GENERAL LIGHT ING 

DESIRED RESULTS: 

1. To help the student understand what light is and how it is produced. 


2. To help prepare the student to utilize the experience he receives on the 
job in relation to lighting. 


MATERIALS, EQUIPMENT AND SUPPLIES: 
1. Samples of lamps 
ao Light meter 


3. Designs of lighting installations 


REFERENCES: 
1. * Swoope's Lessons in Practica] Electricity, Pages 548-549; 558-575, 
2. American Electricians' Handbook, Div. 10, page 2-20. 
3. National Electrical Code, Article 410. 


4. Ejilms: (a) How Man Made Day -16 mm sound film.-Coronet Filme. 
(b) Light is What You Make It -16 mm sound film-National Better 
Light and Sight Bureau. 


INTRODUCT FON: 


The electrician should have a basic understanding of the nature and character 
of light. You may not be asked to design < large lighting system but you will 
spend much of your working time installing equipment. {t will help you to know 
the basic things about light--what light is and how it is produced. Intensive 
study of applied light and its. influence upon man has developed only recently. 
We have witnessed the development of several new light sources and the demand for 
safe equipment and higher illumination levels for industrial and commercial buildings. 


There are four separate divisions in the development of a lighting system 
that must be considered. 


1. Design of the lighting equipment. 

2. Manufacture of the lighting fixture. 

3. Design of the lighting layout and system. 
4. Actual installation of the equipment. 


INSTRUCTOR 'S MANUAL Lesson B-1 
Basic Electricity Page 2 
PRESENTING THE LESSON: 


| A. 1. Discuss and define the following terms: 
| 

(a) light 

(b)} Foot-candle 

(c) watt 

(d) lumen 


(e) reflected light 
(f) refraction 


2. List the three primary colors. 

3. Discuss three different classes of glare. 

4. Explain incandescent lamps, arc lamps and gaseous lamps. 
5. Explain how lamp efficiency ie fcund. 


6. List four general classes of iliumination. 


B. Demonstrate the light meter by show g how the light reading varies ir 
different parts of the rocm. 


APPLICATION: 
Have the students answer the questions on assignment sheet B-1. 
CHECKING AND FOLLOW-UP: 


‘ 


Correct the answers and discuss any questions that the students may ask con- 
cerning the lesson. 
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INSTRUCTOR'S MANUAL leeson B-3 
2 Job Information Basic Electricity 
} g FLUORESCENT LAMPS 

DESIRED RESULTS: 


1. To acquaint the student with some of the properties and characteristics 
of the various types and sizes of fluorescent lamps. 


2. To learn the importance of using correct equipment for replacement. 
MATERIALS AND EQUIPMENT: 

1. A display of different lamps, fixtures and bal lasts. 

2. 16 mm Film Projector. 


REFERENCES: 
1. American Electricians’ Handbook, Pages 10, 45-72, Sec. 103-138. 
2. * Swoope's Lesso.% in Practical Electricity, Pages 556-558. 


3. * Industrial Electricity (Nadon and Gelmine), Pages 666-683. 
4. Ejlm - The Magic of Fluorescence, General Electric Co. 
INTRODUCT 1 ON: 


This lesson is concerned with the lamp only, later lessons will deal with the 
ballast and starters. There are several different types of lamps, therefore, the 
apprentice should know which type he is working with and how it operates. Thus, 
he should become acquainted with some of the properties and characteristics of the 
various types of fluorescent lamps. 


PRESENTING THE LESSON: - 
1. Show the film and discuss any questions that may rise. 
2. Let the students examine the various samples of lamps. 
3. Discussion questions. 


(a) Why arefluorescent fixtures gain’ng in popularity over incandescent 
fixtures? 


(b) For what types of installation would you recommend the use of 
fluorescent fixtures? 


bs (c) In your opinion, which is the better type of lighting, fluorescent 
2a or incandescent? 


INSTRUCTOR'S MANUAL leeson B-3 
2 Job Information Basic Electricity 
} g FLUORESCENT LAMPS 

DESIRED RESULTS: 


1. To acquaint the student with some of the properties and characteristics 
of the various types and sizes of fluorescent lamps. 


2. To learn the importance of using correct equipment for replacement. 
MATERIALS AND EQUIPMENT: 

1. A display of different lamps, fixtures and bal lasts. 

2. 16 mm Film Projector. 


REFERENCES: 
1. American Electricians’ Handbook, Pages 10, 45-72, Sec. 103-138. 
2. * Swoope's Lesso.% in Practical Electricity, Pages 556-558. 


3. * Industrial Electricity (Nadon and Gelmine), Pages 666-683. 
4. Ejlm - The Magic of Fluorescence, General Electric Co. 
INTRODUCT 1 ON: 


This lesson is concerned with the lamp only, later lessons will deal with the 
ballast and starters. There are several different types of lamps, therefore, the 
apprentice should know which type he is working with and how it operates. Thus, 
he should become acquainted with some of the properties and characteristics of the 
various types of fluorescent lamps. 


PRESENTING THE LESSON: - 
1. Show the film and discuss any questions that may rise. 
2. Let the students examine the various samples of lamps. 
3. Discussion questions. 


(a) Why arefluorescent fixtures gain’ng in popularity over incandescent 
fixtures? 


(b) For what types of installation would you recommend the use of 
fluorescent fixtures? 


bs (c) In your opinion, which is the better type of lighting, fluorescent 
2a or incandescent? 
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INSTRUCTOR'S MANUAL Lesson B-3 
Basic Electricity Page 2 
APPLICAT iON: 


fave ine students answer the questions on Assignment Sheet B-3. 2 
CHECKING AND FOLLOW-UP: 


Check the answers on the assignment sheets against the answer sheets. Return 
to iearner for placing in workbook. 
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INSTRUCTOR'S MANUAL Lesson B-4 
Job Information Basic Electricity 
FLUORESCENT BALLASTS 
DESIRED RESULTS: | 
1. To study the equipment which is used to make fluorescent lamps burn. 
2. To discuss the function of the ballast used on fluorescent fixtures. 
MATERIALS AND EQUIPMENT: 


1. Samples of ballast equipment, capacitors, and lamp fixtures. 


REFERENCES: 
. 1. sAmerican Electricians’ Handbook, Pages 10-57 thru 67, Sec. 123-130. 
2 INTRODUCTION: 


In the previous lesson,we studied the fluorescent lamp and how it operates. 
In this lesson we will study the equipment which is used to make the fluorescent 
lamp burn and give off the type of light needed to illuminate a particular area. 
This equipment has many variations and must be correct for the type of lamp used. 


PRESENTING THE LESSON: 


When a decision to use fluorescent lighting has been made you should ask the 
following question. What kind and color of light do you want? The answer will 
determine the type fluorescent lamp to be used. The type lamp determines the other 
equipment to be used in the fixture. 


Discuss the purposes of the ballast. List the functicns and types of starting 
switches. Discuss the action of the common types of starting switches. What is 
a "no-blink" starter? Give its advantages. Does the surrounding air temperature 
effect the output of a fluorescent lamp? What difference does it make in the 
ballast for a fluorescent fixture when it is operated on high frequency current? 


APPLICATION: 
Have the students answer the questions on the assignment sheet for this lesson. 
CHECKING AND FOLLOW-UP: 


Correct the answers and discuss any questions that the students failed to 
under stand. 


INSTRUCTOR'S MAKUAL Lesson B-5 
Job Information Basic Electricity 
LIGHTING INSTALLATION 


4 6 DESIRED RESULTS: 


“a To learn that the proper instaliation of a lighting system must be correct in 
3 order to be effective. 


MATERIALS AND REFERENCES: 
° 1. National Electric Code, Article 410. 


°c. American Electricians’ Handbook, Pages 1572 - 1622. 
‘4 3. *industrial Electricity, by Nadon & Gelmine, pp. 676 - 683. 
INTRODUCTION: 


The technical details of the design of a lighting system are only a partial 
a solution of the problems of satisfactory lighting operation. If a lighting system 
ote is to be effective, the installation must be correct in every respect. However, 
unless it is properly maintained, a system that is adequate at the time of instella- 
tion will depreciate rapidly. This is equally true for natural and artificial 
re lighting. Maintenance should not be entrusted to the average caretaker unless he 
3 is properly supervised. [It should be based upon a regular, systematic schedule 
and include a system of reports and checks. 


4 O PRESENTING THE LESSON: 


1. Call attention to the main items of installation included in Article 
410 of the National Electrical Code. 


7~ 2. Explain how the lighting unit fer general illumination should be located 
ie 7 symmetrically throughout the arer to be illuminated. 


3. Is complete uniformity of illumination desirable in all installations? 
Why? 


: 4. What is the most common method of illumination and what is the reason for 
Me, its popular ity? 


5. How much illumination (foot candles) is needéd for the following: 
(See tables in Handbook) 


- (a) Bakery (c) Linotype room (printing) (e) Textile 
4 (b) Cannery (d) Office (close work) (cotton spinni 


APPLICATION: 
Have the students complete the questions on the assignment sheet. 
CHECKING AND FOLLOW-UP: 
: ¢ Check the answers and discuss the common errors with the class. 
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INSTRUCTOR'S MANUAL Lesson B-6 
Job Information Basic Elects icity 
ELECTRICAL TESTING 
DESIRED RESULTS: 
1. To determine whether or not circuits are shorted or open. 


2. To become familiar with some of the nany types of testing instruments 
and the’r uses. 


INSTRUMENTS AND MATERIALS: 
1. Volt and Ohm-meter 
2. Voltage tester D.C. or A.C. 
3. Test faap outfit and others if available 


4. Wire connections 


REFERENCES: 
1. American El icians' Handbook, Pages 56-93. 
2. * Swoope's Lessons in Practical Electricity, Pages 272-278. 


3. * Industrial Electricity, Nadon & Gelmine, Pages 100-103; Pages 483-508. 
INTRODUCT 10N: 


The testing of circuits is a common practice in the industry. Volts, amperes, 
ohms, watts, cannot be seen, however, they can be measured by the use of proper 
instruments. The wireman often finds it necessary to measure the amount of electri- 
city that is being used or the number of vctic and amperes in the circuit or to 
determine the resistance of the circuit. The raference materia! in this lesson is 
very general and you should learn much more about this subject. As you work on the 
job give attention to the testing and metering equipment. 


An electrical meter should be handled as carefully as a fine watch; it should 
not be dropped or jarred. It is important that the instrument be connec.ed pro- — 
perly. When connecting meters that are furnished with switchboards, the electrician 
should never cut the leads sent with the meters even though they are too long. 

These leads are sometimes calibrated with the meter, and shortening them may cause 
the meter to give inaccurate readings. 


PRESENTING THE LESSON: 
Demonstrate how to use the Ohm and Volt meters and any other measuring 


instruments on hand. Review and define terms associated with this lesson such as? 
volts, amperes, ohms, resistance, watts, megger, etc. 
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INSTRUCTOR'S MANUAL Lesson B-6 
Basic Electricity Page 2 


Discussion Questions: 


. ? 1. How world you tell A.C. from D.C. when using a voltage tester? 
‘ 2. How would you tell A.C. from D.C. when using. a neon~glow lamp tester? 
“4 3. Describe the following test sets: 
(a) Telephone receiver 
; (b) Lamp set 
. (c) Magneto set 
| (d) Electric-bel! 
4, What testing device is best suited to locating a neutral on a 3 wire circuit? 
APPLICATION: 
\3 The students will be given time to fill out the answers on the assignment 
| sheet B-6. 


CHECKING AND FOLLOW-UP: 


s 3 Check the answers and return tao students to find the correct answers where 


review is needed. 
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INSTRUCTOR'S MANUAL Lesson B-7 


Job Information | BASIC ELECTRICITY 
INDUCTANCE 
DESIRED RESULTS: 


To inform the learner how magnetism may be used to produce an electric current 
flow as the result of the ;lectromative force (E.M.F.) of inductior. 


MATERIALS, EQUIPMENT AND SUPPLIES: 
1. Chalkboard 


2. Su plies for demonstration: 
(a) Wire for coils, core material (iron and copper rods), meters 
(b) Permanent magnet and electromagnet 


3. Jrductance--16 mm sound film United World Films 
REFERENCES: 

1. American Electr icians' Handbook, Pages 1-23 to 1~44. 

2. Basic Electricity, Vol. 3, Pages 3-43 to 3-53. 

3. *\ndusirjal Electricity, by Nadon & Gelmine. 
INTRODUCT ION. 


It has been learned how an electric current can produce magnetism. We can now 
study how it is possible ta create a flow of electricity in a conductor by the use 
of magnetism. The extent af the inductive effect depends upon the physical nature 
of the circuit, the amount by which the current changes in a particular length of 
time, and the length of this period. inductance oppos7s flow of current through a 
circuit by imposing a counter-voltage much like the counter-electromotive force of 
the D.C. motor. The value of this opposition is stated in terms of equivalent ohms 
and is called the inductive reactance of the circuit. 


PRESENTING THE LESSON: 


A. The principles studied in this assignment are the foundation upon which 
most of our present day electrical industry is built. Examples: motors ; 
and transformers. ‘The student should master the formulas dealing with i 
induced voltage and with inductive reactance. He should remember that 
the inductance of a coil is dependent upon the square of the number of 
turns of wire in that coil. 


Advanced study of inductance will be presented later in the course. The 
student must have an insight into induction in order to understand the 
fundamentals of the transformer and motors, which will follow. 


8B. Show 16 mm Film - “inductance™ at this time. 
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Lesson 8-8 


INSTRUCTOR'S MANUAL 


Job Info~mation Basic Electricity 


PRINCIPLES OF TRANSFORMERS 
DES !ReED RESULTS: 


To acquaint the student with ways that the yoltage of a source of supply 
(primary) can be used to induce a current in another coil (secondary). This 
is accomplished by means of mechanical movement through the electromagnetic 
Field or by using alternating current. 


MATERIALS, EQUIPMENT AND SUPPLIES: 
t. Chalkboard 
2. Supplies for experiments 
(a) Induction coil 


(b) Transformers (50 and 100 turn coils) 
(c) Bar magnet 


REFERENCES: 
1. American Electricians’ Handbook, Div. 5, Sec. 1-4. 
2. Basic Electricity, Vol. 3, Pages 54-57. 


3. Basic Mathematics, Pages 351-359. 


4. *Swoope's Lessons_in Practical Electricity, Pages 526-533. 
INTRODUCT | ON: 


The electrical principles set forth in this lesson apply specifically to 
transformers and indirectly to motors and electronic circuits. The transformer 
is an inductive device used in alternating current distribution, to change the 
voltage to higher or lower amounts where needed. It is quite doubtful that there 
would be an electrical industry if the transformer principle had not been dis- 
covered and developed. Discussion of the operating principles and simple 
demcnstrations of the transfoimer action are necessary if a thorough understanding 
of this important device is to be acquired. 
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PRESENTING THE LESSON: 


A. When A.C. flows through a coil, E.M.F. is induced in the coil or an 
alternating magnetic field is generated around the coil. 


1. E.M.F. is tnduced in @ coil and is called self induction when: 


(a) The coil is moved through a magnetic field. 

(b) When the field is moved through the coil. 

(c) By opening and closing the circuit of the electromagnet supplying 
the magnetic field. 
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INSTRUCTOR'S MANUAL Lesson B-8 


Basic Electricity 


Page 2 


2. Another way is to vary the magnetic flux of the core in a coil. 


3. Use a bar magnet to vary induced flux. 


4. Explain other uses of induction coils - as telephone circuits, "neon" 
signs, step-up voltage supply. 


B. Mutual Induction 


The E.M.F. generated in the second coil is called the “E.M.F of Mutual 
Induction™ or known as transformer action. Both induction coils and 
transformers operate by the principle of mutual induction. 


1. Point out that: 


(a) 
(b) 
(c) 
(d) 


(e) 
(f) 
(g) 


The "induction" coil is really a kind of transformer or voltage 
changer. 

A transformer has a primary and a secondary wound on a core of 

magnetic material. 

The secondary of an induction coil always has more turns than 
the primary. 

A transformer secondary may have more or fewer turns than the 
primary, depending on whether the voltage is to be increased o. 
decreased. 

An induction cofl has an open core. (The core ends do not form 

a complete magnetic path.) 

A transformer has a closed core. (The core forms a complete 

magnetic path.) 

Transformers may be used to decrease as well as increase voltage 
by the mutual induction of their windings. 


C. Two kinds of transformers are the step-up and the step-down. 


1. Point out thats 


(a) 
(b) 


(c) 


both have a primary and a secondary winding. 

The step-up transformer has more turns of wire in its secondary 
than in its primary winding, thus, a higher voltage is produced 
in the secondary. 

A step-down transformer has fewer turns in the secondary than the 
primary. Thus, a lower voltage is produced in the secondary. 
Examples, a pole transformer, a bell transformer, or a toy 
transformer. 


D. The voltage output of a transformer depends on ratio of primary to 
secondary coil turns. 


1. Point out that: 


(a) 


The voltage of the secondary of a transformer has the same ratio 
to the primary voltage as the number of secondary turns has to 
the number of primary turns. 
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INSTRUCTOR'S MANUAL Lesson B-8 


Basic Electrici-y Page 3 
() (a) Continued. 


Stated as an equation? 


Secondary voltage _ Secondary turns 
Primary voltage Primary turns 


(b} Demonstrate ihis equation in proportion by working several problems 
on the chalkboard, 


E. A current that flows in one direction and then in another is called an 
alternating current. 


1. A transformer ordinarily has an alternating current flow through its 
primary and always has an alternating current induced in its secondary. 


F. Demonstrate the following experiments: 
1. Induction coil 
2. Bar magnet to vary induced flux 
3. Make an experimental transformer or use demonstration model or mock-up. 
4. Exchanging coils affects secondary voltage. 
APPLICATION: 


Have the students work and hand in assignment sheet. Give individual help 
where needed. 


CHECKING AND FOLLOW-UP: 


Check assignment sheets against the answer sheets and return to learner for 
placing in workbook. 
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INSTRUCTOR'S MANUAL Lesson B-8 


Basic Electrici-y Page 3 
() (a) Continued. 


Stated as an equation? 


Secondary voltage _ Secondary turns 
Primary voltage Primary turns 


(b} Demonstrate ihis equation in proportion by working several problems 
on the chalkboard, 


E. A current that flows in one direction and then in another is called an 
alternating current. 


1. A transformer ordinarily has an alternating current flow through its 
primary and always has an alternating current induced in its secondary. 


F. Demonstrate the following experiments: 
1. Induction coil 
2. Bar magnet to vary induced flux 
3. Make an experimental transformer or use demonstration model or mock-up. 
4. Exchanging coils affects secondary voltage. 
APPLICATION: 


Have the students work and hand in assignment sheet. Give individual help 
where needed. 


CHECKING AND FOLLOW-UP: 


Check assignment sheets against the answer sheets and return to learner for 
placing in workbook. 
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INSTRUCTOR'S MANUAL Lesson B-9 
Basic Electricity Page 2 


APPLICATION: 


Have the students answer the questions on the assignment sheet. 
CHECKING AND FOLLOW-LP: 


Check the answers and return to the students for placing in their workbook, 
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INSTRUCTOR'S MANUAL Lesson B-9 
Basic Electricity Page 2 


APPLICATION: 


Have the students answer the questions on the assignment sheet. 
CHECKING AND FOLLOW-LP: 


Check the answers and return to the students for placing in their workbook, 
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INSTRUCTOR'S MANUAL Lesson B-10 


Job Information Basic Electricity 


SINGLE PHASE TRANSFORMERS 
DESIRED RESULTS: 


To learn the basic facts needed to hook-up a single phase transformer. 


MATERIALS AND EQUIPMENT: 


1. Qpen type transformer 
2. Chalkboard 
REF ERENCES: 


1. American Electricians’ Handbook, Div. 5, Sec. 16-18, Sec. 31, Sec. 46-50, 
Sec. 67-69, Sec. 73-79, Sec. 115-121. 


2. Basic Electricity, Vol. 4, Pages 77~89. 
INTRODUCT | ON: 


Transformer connections seem to be a complicated subject to many electricians. 
The student must learn the basic facts of the simple single-phase connections if he 
expects to understand the three-phase connections later. 


PRESENTING THE LESSON: 


The electrician will not hook up a transformer every day and he should not ask 
someone else to show him how to do the work. 


Demonstrate on the chalkboard and on the model transformer how to make the 
connections. Have the students draw transformer connections on the board and on 
the notebook paver without help of the book. 


APPLICATION: 


Have the students answer the questions on the assignment sheet. Give individual 
help where needed. 


CHECKING AND FOLLOW-UP : 


Check the assignment sheets against the answer sheet and return to the students 
for placing in their note" ooks. 
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INSTRUCTOR 'S MANUAL Lesson B-11 

Job Information Basic Electricity 
THREE-PHASE TR.ANSFORMER 

DESIRED RESULTS: 


To acquaint the student with the technical or the theory and practice of 
trree-pnase transf:-rmer connections. 


MATERIALS AND REFER!=NCES: 

1. Chalkboard 

2. American Electricians’ Handbook, Div. 5, Sec. 56-57, 80-90. 
ENTRODUCT | ON: 


This lesson concerns itself with the technical information about transformer 
connections. The next lesson will deal with the actual drawing of the connections. 
The student will need to know the facts learned in this lesson in order to complete 
the lesson by drawing actuai connections. Have the students pay particular attention 
to the voltage and current relationships in wye and delta connections. These 
relationships apply to other devices such as generator and motor coils. 


Three-phase transformer connections have become so varied and complicated that 
it is impossible for a student electrician to become completely familiar with the 
subject or to analyze without diagrams many of the problems that arise. However, 

a basic knowledge and understanding of simple transformer connections is not only 
essential to the apprentice from a standpoint of know-how but also is necessary 
for persona! safety when he is connecting transformers. 


PRESENTING THE LESSON: 


There are severa basic transformer connections that the apprenvice must 
memorize and be able to recognize at first glance in an actual transformer set-up 
and in wiring diagrams. These basic connections for three-phase work are delta 
and wye (Y) for three and four wire systems. 


Present the advantages and disadvantages of a three-phase transformer. Discuss 
the voltage and current on the windings of a delta-delta connected transformer. 
Discuss the voltage and current on the windings of a wye-wye connected transformer. 


In connecting large transformers in parallel, they will operate satisfactory 
with their low and high-tension windings connected to the same circuits provided 
they have (i) the same ratio of transformation (2) the same voltage rating and 
(3) approximately the same regulation. 


Discuss the advantages of the wye connected primary. Discuss the disadvantages 


of the open delta transformer connection. Discuss the relative cost of transformer 
connections. 
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INSTRUCTOR'S MANUAL Lesson B-11 
Basic Electricity Page 2 
APPLICATIONS: 


Have the students complete the questions on.the assignment sheet. 
CHECKING AND FOLLOW-UP: 


Correct the answet's on the assignment sheet and return to the students. 
Discuss any questions that need to be clarified. 
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INSTRUCTOR'S MANUAL Lesson B-12 

Job information Basic Electricity 
THREE-PHASE TRANSFORMER CONNECT! ONS 

DESIRED RESULTS: 


To become acquainted with the basic type connections for the three-phase 
transformers. To be able to draw diagrams for these connections. 


REFERENCE: 

1. American Electricians’ Handbook, Div. 5, Sec. 50-57, 80-90. 
MATERIALS AND SUPPLIES: 

1. Chaikboard 

2. Paper to draw transformer connections 
INTRODUCTION: 


The instructor should establish a uniform method of drawing transforme:s prior 
to making this assignment. This procedure, if followcd will make the job much 
easier and more effective. Have the students make practice drawings of the basic 
connections. [t is more important for them to know why than how in the connections 
of . ansformers. 


PRESENTING THE LESSON: 


Review several of the basic circuits using diagrams on the chalkboard. Have 
several of the students draw the diagrams on the chalkboard. Should the students 
have trouble with these particular drawings you should refer them to their references 
for further reading. 


APPLICATION: 


The students should complete the assignment sheets and make the drawing 
connections required. 


CHECKING AND FOLLOW--UP: 


Check the drawings and return them for correction and filing in the workbook. 
Assign extra drawings to those that need further study. 
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INSTRUCTOR'S WANGAL Lesson 8-12 

kb Information Basic Electriciiy 
TEEPE THERES: CORAETTICES 
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INSTRUCTOR'S MANUAL Lesson B-14 
Job Information Basic Electricity 
PRINCIPLES OF A,C. MOTORS 
DESHRED RESULTS: 
1. To acquaint the learner with the "Basie Principles” of A.C. Motors in 
order to have a good understanding of the operation of the various types 
of motors to be studied later. 
2. To review the action of a current carrying conductor in a magnetic field. 
EQU [PMENT: 

1, Film- "Rotating Magnetic Fields” and 16 mm projector 

2. Electric Motors and Controllers by Crow (Demonstration Equipment) 
REFERENCES: 

1. Basic Electricity, Vo}. 5, Pages 97112. 

2. American Electricians’ Handbook, Div. 7, Sec. 54-65, 118-131. 

3. Basics of Fractional Horsepower Motor and Repair, Pages 1-12. 


4. *Swoope's Lessons _in Practical Electricity, Pages 5-6, 509-511. 
INTRODUCT JON: 


The use of electrical energy would be very limited if means for producing 
rotary moticn had not been discovered. The electrical device which makes this 
possible is the electric motor. This lesson concerns itself with only the basic 
principles or concepts upon which all A.C. motors operate. Future lessons on 
motors will require more understanding of Induction and Capacitance. Some 
studenis may wish to go deeper into these subjects, if so, discourage this at 
this time. They will have plenty of time to study A.C. Theory ai a later date. 


There are severai terms used in this lesson, such as, "Phase angle" and 
"Induction" which may need more explanation, These terms will be studied later 
as individual subjects. 


PRESENTING THE LESSON: 
A. Show and discuss the film. 


Bs Any demonstration equipment which may be available such as the Crow 
Equipment should be used to illustrate the principles involved in this 
lesson. The illustrations in Basics of Fractional Horsepower Motors 
and Repair by Schweitzer will show some demonstrations with minimum 
equipment. 


C. Class discussion on the Basic Principles of A.C. Motors is very important 
in order to determine the degree of understanding of the learners. 
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INSTRUCTOR'S MANUAL Lesson B-14 
Job Information Basic Electricity 
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INSTRUCTOR'S MANUAL Lesson B-14 


Basic Electricity — Page 2 


DISCUSSION QUESTIONS 
1. What two factors determine the strength of an electromagnet? 
2. How can the polarity of an electromagnet be reversed? 


3. What happens when a conductor formed into a closed circuit is moved 
through a magnetic field? 


4, What do we call the difference in the sycnronous speed and the actual 
speed of an induction motor? 


5. What is the proper term used to indicate a twisting or turning force? 
(Additional questions should be used. ) 


APPLICATION: 
Fill in the answers to assignment sheet for this lesson. 
CHECKING AND FOLLOW-UP: 


Check the answers and return to the students for discussion and placing in 
the workbooks. 
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INSTRUCTOR'S MANUAL Lesson B-15 
Job Information Basic Electricity 


SINGLE-PHASE MOTORS 
DESIRED RESULTS: 


To acquaint the students with the single-phase motor, how and why it operates, 
and its proper use on the job. 


MATERIALS: 
1. Sample motcrs 


2. Film - Motor Principles. United World Films or General Electric Co., 
Schenectady 5, N. Y. 


REFERENCES: 
l. ic Electricity, Vol. 5, Pages 97-112. 


2. Basic of Fractional Horsepower Motors and Repair, Pages 13-73. 


3. *Swoope's Lessons in Practical Electricity, Page 515. 
4. American Electricians’ Handbook, Div. 7, Sec. 99-106. 


INTRODUCT 1 ON: 


When it was discovered that a coil of wire induces magnetic polarity in a soft- 
iron core, studies were made to find out that the poles were induced into the rotor. 
It was discovered that two sets of poles are so induced, one by transformer action, 
and one by the generating action of cutting lines of force. The poles induced by 
transformer action were found to be the most essential to successful operation of 
the motor. A pole induced in the rotor through transformer action becomes active 
only after it has rotated far enough to be attracted toward the next stator pole 
ahead. This delayed action was found to be caused by tre fact that induced voltages 
lag inducing fluxes by 90 degrees, and that current flow in a highly inductive 
circuit, as exists in the rotor, lags the voltage by 90 degrees. 

+ 


The capacitor motor glays such an important part in the work of an elec‘vician 
today that it cannot be slighted. You will be working with this motor almcst daily 
as an electrician, sq be sure to know how and why it runs. It is easy to get con- 
fused because of the different classes of capacitor motors. Learn to recognize the 
several classes of capacitor-start split-phase induction motors. 


The repulsion motor is not nearly as popular as it was before the introduction 
of capacitor-start motor. Although they are being replaced in-many installations 
today, there are a great number still in service c.. air compressors and other heavy 
starting load applications. The electrician should be familiar with this motor and 
its characteristics. 
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INSTRUCTOR'S MANUAI- Lesson B-15 
Basic Electricity Page 2 


This lesson begins a series of study of fractional horsepower motors. These 
motors are named from their differences in methods of starting. One type of 
induction motor which incorporates a starting device is calied a “split-phase" 
induction motor. This motor uses combinations of inductance, capacitance and 
resistance to develop a rotating field. Split-phase motors come only in small 
sizes since the special starting windings are very light, thus, the motor does 
not develop enough torque to start heavy loads. Remember that this type of motor 
is very common and you will contact it most frequently in your work. 


PRESENTING THE LESSON: 


1. The first type of split-phase induction motor that we will study is the 
capacitor-start model. Refer to the simplified schematic diagrams in your 
texts for a typical capacitor-start motor. There are two windings, the 
main winding and a starting winding which is connected in parallel with the 
main winding and spaced at right angles to it. The 90 degree electrical 
phase difference between the two windings is obtained by connecting the 
auxiliary winding in series with a capacitor und the starting switch. Upon 
starting, the switch is closed, placing the capacitor in series with the 
auxiliary winding. The capacitor is of such a value that the auxiliary 
winding is effectively a resistive-capacitive circuit in which the current 
leads the live voltage by approximately 45 degrees. The main winding has 
enough resistance to cause the current to lag the line voltage by approxi- 
mately 45 degrees. The two currents are therefore 90 degrees out of phase 
and so are the magnetic fields which they generate. The effect is that 
the two windings act like a two-phase stator and produce the revolving 
field required to start the motor. 


2. Demonstrate the semple motors to the class and be sure that the students 
understand how they run. The student should be abie to determine whether 


or not a motor should be sent to a shop, be replaced, or repair it on the job. 


3. The student should obtain a clear picture of the rotating magnetic field. 
He should be familiar with the relationships between voltage, and torque, 
and starting, running, and breakdown torques in the induction motor. 

4. Show the film - Motor Principles. 


5. Discuss items brought out by the film or any questions that arise from the 
students. 


APPLICATION: 
The students will complete the assignment sheet for this lesson. 
CHECKING AND FOLLOW-UP s 


Check the answers and discuss any questions the students wili ask concerning 
split-phase motors. 
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INSTRUCTOR'S MANUAL Lesson B-16 


Basic Electricity Page 2 


: 7. Show how a three-phase motor can be reversed. 
43 8. What is the starting torque of a pure synchronous motor? 
9. How do you control the speed of a wound-rotor motor? 


: 10. The formula for finding the per cenit of slip of an induction motor: 
B Per cent of slip = Synchronou ed = operati e 100 

i Synchronous Speed 

1: APPLICATIONS 


Have the students answer the questions on the Assignment Sheet. 
CHECKING AND FOLLOW-UP: 


Check the answers and discuss anynoticeable mistakes made by the students. 
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INSTRUCTOR'S MANUAL Lesson B-16 


Basic Electricity Page 2 
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: 10. The formula for finding the per cenit of slip of an induction motor: 
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1: APPLICATIONS 


Have the students answer the questions on the Assignment Sheet. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 
NEC Lesson B-17 
MOTOR CIRCUITS 


DESIRED RESULTS: 


To acquaint the student with the requirements in regard to motors and 
their installation. 


MATERIALS, EQUIPMENT AND SUPPLIES: 


1. Chalkboard 
2. Assignment Sheets 


REFERENCES. 


1. American Electricians’ Handbook, Div, 7, Sec. 245-260 
2. National Electrical Code, Article 430 


INTRODUCT 1 ON: 


The Code places great importance upon the proper installation of this equip- 
ment even to the point of devoting a lengthy section to motors. Be sure 
that the student understands the requirements of Article 430 and how they 
apply on the job. 


PRESENTING THE LESSON: 


The students should read the reference article and class discussion should 
cover those sections.of Article 430 not specifically touched upon by the 
questions on the Assignment Sheet. The student can usually answer some of 
ithe questions from general knowledge or guessing. However, if he is required 
to list the section number after his answer, he will read and learn more 
Code in studying the lesson. 


APPLICATION: 


Have the students look up the answers to the questions and list the section 
number after each. 


CHECKING AND FOLLOW-UP: 


Check the answers with the students and return the papers for placing in the 
notebooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


NEC 


Lesson B-18 


GENERAL INSTALLATION PROVISIONS 


DESIRED RESULTS: 


To acquaint the apprentice with the general installation provisions re- 
quired or permitted by the “Code” for electric wiring and equipment. 


REFERENCES: 
1. National Electrical Code, Article 110 
2. State and Local Electrical Codes & Ordinances 


INTRODUGT [ON: 


The requirements set forth in this section of the Code are general in 
n-ture and must be considered whenever an electrical installation is 
made. These provisions apply to all wiring and equipment installations 
unless specifically exempted by other sections of the Code. Therefore, 
the students should learn them well. Be sure that they study the entire 
article and not just firid the answers to the questions. 


it should be clearly understoad that the apprentice wireman is not expected 
to memorize the contents of either the National Electrical Code, State 
and Local Safety Orders or Ordinances. 


PRESENTING THE LESSON: 


A. 


Studying the article, 110. 


1. Study the definitions of the following terms, which are listed in 
Article 100 of the NEC: accessible, approved, concealed, device 
and enclosed. 

2. Study the Mandatory and Advisory Rules and the use of the words 
"shall" and "should". 

3. Give attention to Sections concerning conductors, equipment, and 
connections to terminals 110-6 thru 116-15. 


Questions for discussion. 


1. Are electrical fire hazards the same in small communities as in 
large cities? 

2. a you think there should be a single- universal electrical code? 
Why 

3. Would it be wise to leave the mavier of electrical requirements 
solely to the electrical wireman? To the electrical contractor? 

4, Suppose you own a large building without electrical wiring. There 
are no electrical laws in the state or community. Ten electrical 
contractors wish to bid on the job of wiring the building. (a) What 
problems would you face in trying to decide who should get the work? 
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INSTRUCTOR'S MANUAL Lesson B-18 
BASIC ELECTRICITY Page 2 
(b) Suppose, in this case, there was a national ordinance. Would 
decision be made easier? (c¢) Suppose, again, that there are state 
and local ordinances covering electrical installations. How wuld 
this fact help you in making the decision? 


APPLICAT JON: 


Have the class answer the questions on the assignment sheet for this 
lesson. 


CHECKING AND FOLLOW-UP: 


Check the answers and return the sheets to the students for correction 
and placing in their workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Lesson B~-19 
GROUNDED CONDUCTORS 


DESIRED RESULTS: 


To acquaint the apprentice with the code concerning Grounded Conductors. 


REFERENCES: 


1. American Electricians’ Handhook, Div. 9, Sec. 246-259 


2. Design Manual on Stee] Electrical Raceways, Pages 29-36 
3. National Electrical Code, Articles 200 and 250 


INTRODUCTION AND PRESENTATION: 


The subject of “grounding” is very important in our work as electricians. 
Proper grounding insures safety for life and property. There are two gen- 
eral headings or types of grounding; namely, equipment and system grounding. 
This assignment will introduce you to the many rules and requirements for this 
subject. This section of the Code should be studied very carefully. A 
"system ground" is a connection to ground from one of the current carrying 
conductors of a distribution system or of an interior wiring system. An 
“equipment ground” is a connection to ground from one or more of the non- 
current carrying metal parts of the wiring system. The term equipment used 
here includes all such metal parts as metal conduit and raceways, metal armor 
of cables, outlet boxes, switch boxes, and metal motor frames. The grounding 
conductor may be attached to the nearest cold water pipe. 


? 
All interior wiring systems, except as provided in sections of the coue, shall 
have a grounded conductor. This conductor shall be identified throughout the 
system except as explained in the section of Code called “Unidentified Cir- 
cuits”. In some hazardous locations, such as hospital operating rooms, it 
may be desirable to install ungrounded circuits. Such ungrounded circuits 
must be connected to a system which is provided with a contact indicating 
a device that wiil warn the occupants of a faulty ground. 


1. Study the definitions for the following terms which are listed in 
Article 100 of NEC: Ground, Grounded, Grounded Conc xtor, Grounding 
Conductor, Equipment. 

- Study the assigned sections of the Code very carefully. 

Stress any particular applications noted in sections of this article 

which are vital in your area. 


(a) NO 
° 


APPLICATION: 


Have the students find the answers to the questions on the assignment sheet. 


CHECKING AND FOLLOW-UP: 
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Check the answers and return the sheets to the students. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


NEC 


Lesson B-20 
BRANCH CIRCUITS 


DESIRED RESULTS: 


To acquaint the apprentice with the requirements of the Code concerning 
branch circuits. 


REFERENCES: 
1. American Electricians' Handbook, Div. 9, Sec. 375 ff. 
2. Design Manual On Steel Electrical Raceways, Pages 37-41 - 100-109 
3. National Electrical Code, Article 210 


INTRODUCTION: 


Most of the electrical work to be done on any job will be concerned with 
Branch Circuits. The apprentice should become familiar with the require- 
ments of the Code concerniig these circuits. To know these requirements 
and carry them out on the job will become the electrician's "bread and 
butter". Tne apprentice should study this section carefully before at- 
tempting to answer the questions on the assignment sheet. 


PRESENTING THE LESSON: 


1. 


Study the definitions for the following terms listed in Article 100 
of the NEC: Branch Circuit, Branch Circuit (Appliance), Branch Cir- 
cuit (General Purpose), Branch Circuit (Individual). 


Discuss: 

{a) The scope of branch circuits. 

(b) Exceptions to the provisions in Article 210. 

(c) Classification of branch circuits. 

(d) What is a Multi-iWire Branch Circuit? 

(e) What "Color Code” is required for a fire-wire branch circuit? 
(f) What is a Heavy-Duty lampholder? 


What is meant by “Adequate Wir ing"? 

(a) Discuss the minimums required by the Code. 

(b) Name the two handbooks that contain data on the design of adequate 
wiring. 


Review the Calculation of Load. 

(a) For General Lighting. 

(b) Other outlets supplying specific appliances and heavy-duty lamp- 
holders. 

(c) Additions to existing installations. 
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INSTRUCTOR'S MANUAL Lesson B-20 
BASIC ELECTRICITY Page 2 


5. Discuss specific requirements for: 
(a) Conductors 
(b) Overcurrent Protection 
(c) Outlets Required 
(d) Maximum Load 
(e) Permissible Loads 


APPLICATION: 


After studying and reviewing the Code requirements, have the students 
complete the questions on the Assignment Sheet. 


CHECKING AND FOLLOW-UP: 


Check the answer's and retuin the sheets to the class for cerrection and 
placing in their workbocks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

NEC Lesson B-21 
FEEDERS 

DESIRED RESULTS: 


To acquaint the apprentice with the determination of the minimum sizes of 
feeder conductors necessary for safety. 


REFERENCES: 


1. American Electricians’ Handbook, Pages 3-18 to 3-54 
2. National Electrical Code, Articles 215 and 2203 Table 29 of Chapter 10 


INTRODUCT ON: 


This topic is concerned * ..xeiv with feeder requirements for apartment 
houses and for stores. Aithough tite basic rules are the same as for 

the single dwelling, the acsdit.on:: rules are more complex. Foi example, 

it is often the job of the electrician to install the single-phase thrve- 
wire service entrance for an apartment building. He has the problem of 
determining the size of tre cyunductors and conduit for the service entrance. 
lt is also necessary to determine the size of the subfeeders for each apart- 


ment. Of particular interest in this assignment is the method for determining 


demand load for groups of electric ranges in an apartment house. [t is not 
necessary to memorize the requirements listed for groups of ranges or other 


fixed appliances. It is wise to spend enough time studying the notes appended 


to the table to make certain that methods for determining service and feeder 
demand factors are thoroughly understood. 


PRESENTING THE LESSON: 


Study the following sections: Feeder size; Normal voltage and Voltage drop;. 


Calculation of Load; Computation of Feeder Sizes and Common Neutral Feeder. 


After the students have studied the above sections, the instructor should go 
through each topic with them and point out the important items. 


DEMONSTRATIONS: Computation of Feeder Sizes--Examples. 


1. Maximum Demands for Range Loads 
(Use examples in code book) 
I!. Single-family dwelling 
Use examples in code book) 
[fi. Multi-family dwellings (apartment building) 
Use examples in code book) 


APPL ICAT! ON: 
Have the students fill in the answers to questions on the Assignment Sheet. 
CHECKING AND FOLLOW-UP: 


After checking the answers, have the students correct the errors and place 
the sheets in their workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

NEC Lesson B-22 
SERVICES 

DESIRED RESULTS: 


1. To understand the connections of standard single-phase, three-wire 
service entrances. 

2. To understand the requirements of the National Electrical Code and 
power utility companies for a typical single family dwelling. 


REFERENCES: 


1. American Electricians' Handbook, Pages 9-159 thru 1713 9-177 thru 180 
2. National Electrical Code, Article 230 


INTRODUCTION: 


In general, a building shall be supplied through only one set of service 
conductors. A building may be supplied by two or more service drops when 
there ig good reason for this arrangement. (See Sections 230-2) 


Tne service entrance for most present day lighting installations is a single- 
phase, three-wire service. The middle wire is called the neutral wire and 

is grounded; it is identified by the white insulation. The two outside wires 
are known as the hot wires. The voltage between the neutral wire and either 
of the hot wires is 115 volts and the voltage between the two hot wires is 
230 volts. 


In these modern times with the many electrical appliances, it is a definite 
advantage to have both 115 and 230 volts available. Many types of loads 
such as electric water heaters, electric ranges, and fractional horsepower 
motors operate on 230 volts. The higher voltage is preverable because heating 
appliances and motors will take less current. This permits the use of smaller 
wires, results in less voltage drop and less wasted power. 


PRESENTING THE LESSON: 


After the students have read Article 230, the instructor should point out the 
fundamental rules of the National Electrical Code. The rules concern the cal- 
culations affecting the service entrance switch, service entrance conductors, 
and grounding shddld be called to their attention. 


Using the information sheets provided the students, review how to determine the 
number of circuits, the rating in volts and amperes, and the wire sizes for a 
typical, single family dwelling. This dwelling will have three bedrooms with a 
living area of 1500 square feet. The modern appliances scheduled for this home 
are listed including six space heating units. Determine the size panel to ve 
installed to accommodate these circuits. 


APPLICATION AND CHECKING AND FOLLOW-UP: 


The students will complete the answers on the assignment sheets for this lesson. 


; Then, check the answers and return to students for correction and filing in their 
; workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 
NEC Lesson B-24 


GROUND ING 
DES!RED RESULTS: 


1. To acquaint the apprentice with the Code regulations for the protection 
of electric installations by grounding. 

2. To understand the difference between “system grounds” and “equipment 
grounds", and how to ground them. 

3. To study the methods of grounding and the sizes of conductors used. 


REF ERENCES: 


1. American Electricians’ Handbook, Pages 8-94 to 8-100; 9-144 & 9-151 to 1599 
2. National Electrical Code, Article 250 


INTRODUCTION: 


Protec ‘ion of electric installations by grounding is very important work for 
the electrician. Insulation, isolation, and guarding are suitable alterna- 
tives under certain conditions. A good example of the need in some installa- 
tions for isolated or insulated ungrounded circuits is covered in the Code 
section for hospital operating rooms. 


A "system ground” is a connection to ground from one of the current-carrying 
conductors of a distribution system or of an interior wiring system. An 
"equipment ground” is a connection to ground from one or more of the non- 
current-currying metal parts of the wiring system or of apparatus connected 
to the system. The term "equipment™ includes all the materials with metal 
parts used in the installation, such as: metal conduit, raceways, outlet 
boxes, cabinets, switch boxes, motor frames, and metal enclosures for motor 
controllers. 


PRESENTING THE LESSON: 


Circuits are grounded for the purpose of limiting the voltage upon the cir- 
cuit which might otherwise occur through exposure to lightning or other 
voltages higher than that for which the circuit is designed or to limit the 
maximum potential to ground due to normal voltage. 


Give examples of grounding systems encountered: 
a. Transformer grounding. 
b. An interior wiring system grounded at the service entrance. 


c. System with neutral ungrounded, with voltages to ground with an accidental 
ground on one conductor. 


d. Instrument transformers, relays, and switchboards. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 
NEC Lesson B-24 


GROUND ING 
DES!RED RESULTS: 


1. To acquaint the apprentice with the Code regulations for the protection 
of electric installations by grounding. 

2. To understand the difference between “system grounds” and “equipment 
grounds", and how to ground them. 

3. To study the methods of grounding and the sizes of conductors used. 


REF ERENCES: 


1. American Electricians’ Handbook, Pages 8-94 to 8-100; 9-144 & 9-151 to 1599 
2. National Electrical Code, Article 250 


INTRODUCTION: 


Protec ‘ion of electric installations by grounding is very important work for 
the electrician. Insulation, isolation, and guarding are suitable alterna- 
tives under certain conditions. A good example of the need in some installa- 
tions for isolated or insulated ungrounded circuits is covered in the Code 
section for hospital operating rooms. 


A "system ground” is a connection to ground from one of the current-carrying 
conductors of a distribution system or of an interior wiring system. An 
"equipment ground” is a connection to ground from one or more of the non- 
current-currying metal parts of the wiring system or of apparatus connected 
to the system. The term "equipment™ includes all the materials with metal 
parts used in the installation, such as: metal conduit, raceways, outlet 
boxes, cabinets, switch boxes, motor frames, and metal enclosures for motor 
controllers. 


PRESENTING THE LESSON: 


Circuits are grounded for the purpose of limiting the voltage upon the cir- 
cuit which might otherwise occur through exposure to lightning or other 
voltages higher than that for which the circuit is designed or to limit the 
maximum potential to ground due to normal voltage. 


Give examples of grounding systems encountered: 
a. Transformer grounding. 
b. An interior wiring system grounded at the service entrance. 


c. System with neutral ungrounded, with voltages to ground with an accidental 
ground on one conductor. 


d. Instrument transformers, relays, and switchboards. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Lesson B-25 


tf ALTERNATING CURRENT {INSTRUMENTS 
: DESIRED RESULTS: 


I. To review what the appreritice has found out about how current, 
voltage and resistance can be measured. 
2. To become more familiar with the types of alternating current instruments. 


REFERENCES: 


1. American Electricians’ Handbook, Pages 1~60 thru 69 
2. Basic Electricity, Pages 1-62 thru 823 1-88 thru 973 1-108,.1-118 & 119 


EQUIPMENT: 


I. Available measuring instruments of all types 
ce Materials for demonstration "hook-ups", 


INTRODUCT 1ON: 


You know that an electric current is the movement of "free electrons” in 
: a conductor. We have learned that an electric current does not begin to : 
; flow all by itself; there must be a source of electrical force to meve the ‘ 
"free electrons" through the material. We must use i- -cruments to measure 
the current, voltage and resistance. Now let us look again at what you 
# have studied and observed ccncerning the units of measurement ana the cor- 
rect use of the instruments. 


3 
q 
4 
| 
; 
3 
: 
i 
j 
i 
3 
j 
f 
z 
i 
F 


Mee t= TE al 


PRESENTING THE LESSON: 


i, Demonstrate how a lamp current is measured with an ammeter connected 
in series. How small currents are measured in milliamperes «1d micro- 
amperes. How these units of current are changed to amperes. 
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2. Demonstrate meters for measuring voltage that have ranges in microvolts, 
millivolts, volis and kilovolts. Review of voltage units and the 
changing of voltage units. 
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3. Demonstrate the ohmmeter and how it measures resistance. Review the 
various units of resistance. Review the various units of resistance 
and their relation to the basic unit--ohm. 


APPLICATION: 


Have the students complete the Assignment Sheet for this lesson. 


CHECKING AND FOLLOW-UP: 


Check the answers on the Assignment Sheet and return to the student for 
correction. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Lesson B-26 
© ELECTRICAL SYSTEMS 
DESIRED RESULTS: 


1. To review reasons for providing separate circuits for lamps and motors. 
2. To be able to sketch various three-wire Delta and four-wire Wye systems. 


REFERENCES: 


1. American Electricians' Handbook, Pages 3-8 thru 18 


INTRODUCT [ ON: 


There are several systems that may be used for distributing electrical energy 
over the various arrangement of circuits. It is generally not good practice 
to supply lamps and motors from the same circuit unless the motors are small, 
fractional horsepower sizes. Most power utility companies require a three- 
phase service installation when the connected motor load is in excess of 5 
horsepower. Most three-phase motors of one horsepower or larger are cheaper 
than single-phase motors of equal rating. Furthermore, the three-phase motor 
is easier to maintain than a single-phase motor. The three-phase motor does 
not have a centrifugal switch or a commutator that require a great deal of 
maintenance. 


PRESENTING THE LESSON: 
Demonstrate’ 


1. A Wye connection on the chalkboard. 
2. A Delta system on the chalkboard. 
3, Discuss line and phase voltages and current relationships of each system. 
4, Give applications of Wye and Delta connections 
ae Generators, motors, and transformers. 
b. The three and four wire transmission lines. 
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APPLICATION: 


Have the students complete the Assignment Sheet. 


CHECKING AND FOLLOW-UP: 


Check the answers and return: to the students for correction. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


NEC Lesson B-27 


ELEVATORS 
DESIRED RESULTS: 


1. To study the Code requirements for electrical equipment and wiring used 
in connection with elevators, dumbwaiters, escalators, and moving walks. 


REFERENCES: 
1. National Electrical Code, Article 620 
INTRODUCT | ON: 


The provisions of this article apply to electrical equipment and wiring used 
in connection with elevators, dumbwaiters, escalators, etc. They will also 

apply to console lifts, equipment for raising and lowering or rotating por- 
tions of theater stages and all similar equipment. 


All wiring in the raceways and in or on the cars of elevators, etc. shall 
be flame-retardant and moisture-resistant insulation. The thickness of 

the insulation of all wiring shall be suitable for the voltage to which the 
wiring is subjected. 


NOTE: A distinction is made here between the heavy connections carrying the 
power current and the smaller wires of operating circuits, such as wire con- 
nected to the magnet coils of contactors. The operating current passing 
through the magnet coils may be quite small and a small current leaking 
through damp slow-burning insulation where two insulated wires are in con- 
tact might be sufficient to operate a contactor. 


PRESENT ING THE LESSON: 


Have the students review the Article 620 and then study it in detail. They 
should note the minimum size of conductors and the installation of them. The 
different systems in one raceway or cable and the requirements for this instal- 
lation. The requirements for motor circuit conductors should be discussed. 


There should be disconnecting means, overcurrent protection, grounding and 
overspeed control provided. 


A machine room shall be provided to secure all moving motor generator sets, 
driving machines, controllers and auxiliary control equipment. 


APPL ICAT ON: 


Have the students complete the questions on the Assignment Sheet using the 
Code book. 


CHECKING AND FOLLOW-UP: 


Check the answers and return to the students for correction and placing in 
their notebooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


NEC Lesson B-27 


ELEVATORS 
DESIRED RESULTS: 


1. To study the Code requirements for electrical equipment and wiring used 
in connection with elevators, dumbwaiters, escalators, and moving walks. 


REFERENCES: 
1. National Electrical Code, Article 620 
INTRODUCT | ON: 


The provisions of this article apply to electrical equipment and wiring used 
in connection with elevators, dumbwaiters, escalators, etc. They will also 

apply to console lifts, equipment for raising and lowering or rotating por- 
tions of theater stages and all similar equipment. 


All wiring in the raceways and in or on the cars of elevators, etc. shall 
be flame-retardant and moisture-resistant insulation. The thickness of 

the insulation of all wiring shall be suitable for the voltage to which the 
wiring is subjected. 


NOTE: A distinction is made here between the heavy connections carrying the 
power current and the smaller wires of operating circuits, such as wire con- 
nected to the magnet coils of contactors. The operating current passing 
through the magnet coils may be quite small and a small current leaking 
through damp slow-burning insulation where two insulated wires are in con- 
tact might be sufficient to operate a contactor. 


PRESENT ING THE LESSON: 


Have the students review the Article 620 and then study it in detail. They 
should note the minimum size of conductors and the installation of them. The 
different systems in one raceway or cable and the requirements for this instal- 
lation. The requirements for motor circuit conductors should be discussed. 


There should be disconnecting means, overcurrent protection, grounding and 
overspeed control provided. 


A machine room shall be provided to secure all moving motor generator sets, 
driving machines, controllers and auxiliary control equipment. 


APPL ICAT ON: 


Have the students complete the questions on the Assignment Sheet using the 
Code book. 


CHECKING AND FOLLOW-UP: 


Check the answers and return to the students for correction and placing in 
their notebooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 
NEC Lesson B-28 


SWIMMING POOLS 
DESIRED RESULTS: 


To study the Code requirements for installing electric wiring for equipment 
and lighting at swimming pools. 


REFERENCES: 
1. National Electrical Code, Article 680 

INTRODUCT !ON: 
The provisions of this Article apply to the construction and installation of 
electric wiring for equipment in or adjacent to swimming pools, and to the 
auxiliary equipment such as pumps, filters, and similar equipment. No elec~ 
tric wiring or apparatus shall be installed in the water or enclosed walls 
of a swimming pool, except as provided for in this article. 


PRESENTING THE LESSON: 


Have the students study this short Article and look up any references. 
Discuss any questions that may arise. 


APPLICATION: 
Have the students complete the Assignment Sheet for this lesson. 
CHECKING AND FOLLOW-UP: 


Check the aiswers to the questions and return the sheets to the students 
for correction. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Lesson B-29 


: C) EMERGENCY SYSTEMS 
_ DESIRED RESULTS: 


1. To study the reasons for providing separate power and light emergency 
systems in places of assembly. 

2. To acquaint the student with the requirements of the National Electrical 
Code that apply to emergency systems. 


| 4 
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REFERENCES: 


1. National Electrical Code, Article 700 


INTRODUCTION AND PRESENTATION: 


Emergency systems are generally installed in places of assembly where arti- 
ficial illumination is required, such as buildings subject to occupancy by 
_— 3 large numbeis of persons, hotels, theaters, sports arenas, hospitals, and 
im similar institutions. Storage batteries have been used for emergency power 

E. for short periods of time. Diesel powered generator sets are generally in- 
| stalled for use when the normal service fails. 


Emergency systems may provide power for sucn functions as: 1. Essential 
refrigerations 2. Ventilation when essential to maintain life; 3. Opera- 
tion of mechanical breathing apparatus; 4. [llumination and power for hos- 
iz pital operating rooms; 5. Fire pumps; 6. Industrial »rocesses where current 
a '{_) interruption would produce serious hazards; 7. Public address systems and 
i similar functions. 


DISCUSSION OF THE LESSON: 


| ae 1. Discuss the emergency system needed for a hospital. How is the system 
4 approved for use? Who makes periodical tests and maintenance checks 
to insure proper operating conditions? 


2. What current supply systems are available for installation where emer- 
gency lighting and power may be needed? 


3. List some of the requirements for emergency circuits for lighting and 
power. Will independent wiring be required? 


od 4. Discuss some of the controls for emergency lighting circuits. Who is 
responsible for overcurrent devices? 


5. Explain what is meant by individual unit equipment. 
APPLICATION: 
Have the students complete the Assignment Sheet for this lesson. 


CHECKING AND FOLLOW-UP: 


Check the answers and return to the class for correction and discussion. 
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PREFACE 


The materials in this publication have been prepared to provide specific 
assignments for studying related topics necessary in the training of 
electrical apprentices. An effort was made to develop the schedule for 

the instructors .o follow as the apprentice progresses with his training. 

It will also enable the apprentice to know what skills and knowledges wil | 

be required of him. One objective of this program is to aid the instructor 
and employer in providing experiences necessary to develop a competent worker 
in the electrical field. 


This workbook includes assignment sheets and information sheets for the 
electrical apprentice to use in searching out retated information. They 
contatn textbook references, problems to solve and key sentences to com- 
plete, diagrams to draw, and blueprints to consult. The apprentice should 
study the assigned references before he attempts to answer the questions 
or solve the problems. 


In actua! use of these lessons, instructors should feel free to modify 

z= their application of the material to conforin with local needs. For example, 

there may be certain sections of the Code to teach because the apprentices 
are working with special tnstalftations. “‘.us, the instructor will prepare 

Ee additional materials to use with the course. [In other classes, the instruc~ 

tor may need to spend more time on topics dealing with mathematics than with 
blueprint reading. fn any event, the minimum class time for related material 
is 144 hours per year. It is sincerely hoped that the assignment sheets are 
used correctly, so that apprentices can gain maximum benefits from their 
related studies. 


A. J. Bevacqua, Educationa! Director H. E. Hedinger 
Vocational~Technical Division Educationa! Consultant 
Department of Community Colleges 
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ASSIGNMENTS 


SECOND-YEAR APPRENTICE TRAINING PROGRAM 
BASIC ELECTRICITY 


SECOND YEAR 
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SERIES - 8B 
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B-5 i3 LIGHTING INSTALLATION 
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B-19 57 GROUNDED CONDUCTORS ae 
8-20 59 BRANCH CIRCUITS _ 
B-21 6} FEEDERS 

B-22 67 SERVICES--A TYPICAL OWLLLINIG _ 
B-23 7I\ OVERCURRENT PROTECT 1Ui ees 
B-24 73 GROUNDING Pe a eee ee a 
B-25 77 A. Cy. INSTRUMENTS TR eS, 
3-26 79 ELECTRICAL SYSTEMS ee eee 
B-27 81 ELOVAT IRS ee ee 
B-28 83 SHIMALEG PeOLS Pee eee Tee 
29 85 EMERGLUCY SYSTEMS epithe oe 
2-50 87 OUTSIOL wikthliler CLRCUETS 


ee ne ee ee ee 
—— 


5 etn eam ORAS 


ASSIGNMENTS 


SECOND-YEAR APPRENTICE TRAINING PROGRAM 
BASIC ELECTRICITY 


SECOND YEAR 


Vv 


SERIES - 8B 

LESSON PAGE_NO. LESSON TOPICS ASS sGHMENT_DATE 
B-| | GENERAL LIGHTING ee 
B-2 3 INCANDESCENT LAMPS 

B-3 5 FLUORESCENT LAMPS 

B-4 9 FLUORESCENT BALLASTS ? 

B-5 i3 LIGHTING INSTALLATION 

B-6 17 ELECTRICAL TESTING 

B+7 19 | NDUCTANCE 

B-8 21 PRINCIPLES OF TRANSFORMERS seats dyes s en 
B-9 25 TYPES OF TRANSFORMERS be dog cen, 
B-10 27 SINGLE PHASE TRANSFORMERS oat a 
Bel 31 THREE PHASE TRANSFORMER 

B-i2 33 THREE’ PHASE TRANS, CONNECTIONS ae 

B-13- 35 TRANSFORMER INSTALLATION 

B-14 37 PRIN. OF A. C. MOTORS Te 
B-15 4} S'NGLE PHASE MOTORS 

B-16 47 THREE PHASE A. C. MOTORS ee 
B-17 5 MOTOR CIRCUITS — 

B~18 55 GENERAL INSTALLATION PROVISIONS en ee 
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NAME Lesson B-1 


Ceneral Lighting . Page 2 


14, Any brightness within the field of vision which causes discomfort, 
annoyance, interference with vision or eye fatigue is called 


i5. tist three different classes of glare: (a) P 
(b) » (ce) : 


16. Incandescent lamps are rated by input ; 


17. The output of incandescent lamp as the 
applted voltage decreases. 


18. Lamp efficiency is the ratio of the 
to ° 


19, What is the lamp effictency of a 200-watt lamp with 3700 tumens? 


20. List four general classes of illumination: (a) ‘ 
(b) (c) » (d) ; 


Fay See ener . - rt er 


Lesson B-2 


Incandescent Lamps 


REFERENCE 


Croft's American Electricians' Handbook, Pages 10-21 ~ 10-44, Sec. 48-102. 


National Electrical Code, Article 410. 


PROBLEMS 
List four essential parts of an incandescent lamp: (a) 
(b) » (c) 
(d) . 
List six ways incandescent lamps are classified: (a) 
(b) ». tc) » (d) 
(e) » AF) . 
In a Type "B" lamp, the filament operates in a 
Type "C" tamps are os ss 
What are the commen uses for the following bulbs? 
(a) Inside Frosted 
(b>) Clear 
(c) Silvered 
(d)} Daylight 
List three types of filaments: (a) 
(b) 3 te) 
List four ordinary uses of general lighting service lamps: (a) 


(b) ,( i, AD 


NAME Lesson B-2 
Incandescent Lamps Page 2 
* 8. List four uses of special fighting service lamps: (a) 
(b) a €C) vested 
(d) . 
9. List five types of miscellaneous lighting service lamps: (a) 
(b) » (oc) stds 
(e)_ . 
10. In general, general service lamps may be burned in position. 
11. Rough-service lamps sacrifice for strength. 
12. The life of an incandescent lamp is the number of burning hours before the 
a drops to per cent 
of the initial. 

. 413. Lamps operated at less than rated voltaze will have _ life. 
14. Lamps operated at above rated voltage will have life. 
"15, voltage on a lamp decreases the - output. 

16. A lamp rated at 95 per cent of rated voltage will emit 


per cent of rated lumens. 
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14. Cold Cathode startiiig ts called 
15. Instant-start lamps are constructed with ene 
or ee bases. 
l6. Instart Start lamps are as = __ when 
starting. 
17. List five methods of operating i ioreccent lamps: 
(ay 
(b)} 
(c) 
(d) ieee 
(e) 
18. Give types of lamp bases for fcilowinag operating methods: 
(a) Pre-heat start +a 
(b)} Rapid start 
(c)} High-output rapid start —__ 
(d)} Powercroove 
19. Coot white lamps have _ efficiency, good 


_. and blends with 


| ip ig ae 
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20. warm white lamps have the efficiency. 
Pn 21. Deluxe cool lamps simulate the appearance and color properties of 


22. List the approximate life and initial lumens of the following famps: 
; Lamp Life, Hrs. Initiai Lumen 
5 (a) T-5- Cool White - 13 watts iar aa 
: (pv) T-8- Daylight- 30 watt 

(c) T-12- Cool white - 20 watt 

(d) f-12- Cool white-rapid start-40w 

(e) T-{2- Warm white-rapid start- 

40 watts 

(f} T-12- Cool white-HO - 105 watts 
23 (g) PG-17- Cool white- PG- 200 watts 


Pat” * 


23. Rated average life of a fluorescent lamp is based on 
burning hours per start. 


24. Life of fluorescent lamp is affected by: 


(ad 
3 (b) 
(cd) __ 
25. €fficiency of a fluorescent lamp is highest at _ to ae 
26. Efficiency of fiuorescent lamp as temperature 
increases and as temperature decreases below normal. 
27. Line veltage in of 125 volts the ballast. 


28. List three means a fluorescent lamp may interfer with a radio: 


| 
: 
5 
i 
| 


(a) 
(b) 
(c) 


29. List four reasons for inferior operation of fluorescent tamps on 0.C. circuits: 


es (a) = 
F (b) 
- (c) 
; td) 


ne 


md 
Tae O 8 


Sela Reel RE ent teats we HE nm 


NAME 


.Lesson B~3 


Fluorescent Lanps : Page & 


30. 


St. 


32. 


33. 


(Cont. ) Z 


COD ae 
(d) 


List five advantages for high-frequency operation of Fluorescent lamps: 


What ic the cause of swirling and spiraling in a fluorescent lamp? 


A en, 


Jamps have cathodes 


designed for high-voltage starting. 
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Tr Fluorescent Ballasts 
REFERENCE 
American Electricians' Handbook, Pages 10-57 - 10-67, Sec. 123-130. 
PROBLEMS 
1. Operation of fluorescent lamps requires a ‘ 
_2. List two purposes of a ballast: 
(a) 
(b) 
oP The ovcroticbor ar a ballast is : 
4e are added in the ballast circuit to raise the power~ 
factor. 
5. In the preheat~start method, a = . . is required, 
é. must be properly designed for starting method. 


7. List two functions of the starting switches for the pre-heat method: 


(a) 


8, List four types of starting switches: _ 


(q) 
9. Describe the advantage of a "No-Blink” or "Watch-Dog" starter. 


10. Describe the action of the thermal-switclh starter. 
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li. Describe the action of the manual starting switch. 


16. 
17. 


18. 


19. 


Thermal~switch starters give the . P 


A a a EY Si 


Excessive temperatures. jn 2 Pane causes the. to fail. 

The maximum safe operating temperature or a capacr vor ballast 4 is F 
Noise rating of ballasts are indicated by letters; : ‘for the 
quietest ; : for noisiest. a . 


A ballast with an rating is suitable for, residential use. 


Study the fluorescent lamp circuit vith a No-Biink starter, Discuss in class 


Study the fluorescent lamp circuit with a thermal-switch starter. 


Study wiring diagram for si 4Omawabt lamps with medium bipin bases and circuits 


using starters,. 118v., A" sound rating. {Indicate Diagram No. also.) 
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li. Describe the action of the manual starting switch. 


16. 
17. 


18. 


19. 


Thermal~switch starters give the . P 


A a a EY Si 


Excessive temperatures. jn 2 Pane causes the. to fail. 

The maximum safe operating temperature or a capacr vor ballast 4 is F 
Noise rating of ballasts are indicated by letters; : ‘for the 
quietest ; : for noisiest. a . 


A ballast with an rating is suitable for, residential use. 


Study the fluorescent lamp circuit vith a No-Biink starter, Discuss in class 


Study the fluorescent lamp circuit with a thermal-switch starter. 


Study wiring diagram for si 4Omawabt lamps with medium bipin bases and circuits 


using starters,. 118v., A" sound rating. {Indicate Diagram No. also.) 
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Lesson B-5 
Lighting Instattation 


REFERENCE 


Nationa! Efectricalt Code, Article 4i0. 


PROBLEMS. 


Lamp-holders, receptacles and switches which have exposed accessib!e terminals 


shal! not be instalfed in 
open bases of portabfe table or floor lamps. 


canopies or in 


Fixtures installed in or 
shall be approved for such locations. 


Fixtures shall be equipped with shades or guards so that combustible material 


will not be subject to in excess of 2 Oe 
Fixtures in clothes closets shall be installed on The or on 
The above the ) ° 

Each outlet box shali be provided with a_ 3 


Fixtures weighing in excess of shall not be supported 


screw shell of a lampholder. 


Fixtures weighing in excess of shall be supported indepen- 


dently of ° 


Fixture conductors shal] be No. 18 AW or : ‘ 


— 


Branch circuit conductors within 3-inches of a fluorescent baliast shall be 
or other types of conductors recognized 


for use at temperatures not lower than ‘ 


Fixtures without an approved raceway may be used as a raceway for a 


or single branch circuit. 


The conductor shal! be connected to the lampholder 
screw shell. 


Pull type canopy switches shali be mounted within of the 
center of canopy. =. 


Atl wiring shall be free from _ and and 


shall be for these defects prior to being connected to 


a 
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Lighting Installation Page 2 

14. Weatherproof lampholders shal! be installed in ~ or 

locations. 

15. Lamps shall be equipped with a when 
rated 300 watts or less. 

16. Mogul bases shal! be on lamps rated above watts but not 
larger than watts. 

17. Receptacles located in floors shal! be in 

18. Weatherproof recaptacles shal! be installed in or 
locations. 

19. The terminal for connection to grounding conductor shall be designated by 

~colored finish. 

20. Grounding type receptacles shall be rated amperes at a 
potentiai between and volts, or 
or amperes at a potential not over volts. 

21. Grounding type attachment plug shall have one separate fixed grounding 
member designated by a green colored finish and so designed to prevent it 
from being capable of touching any _- 

of the receptacle. 

22. At lease of fiexible metal raceway shall 
be installed between outlet box and recessed fixture. 

23. Fixture shall be marked indicating lamp wattage. 

24. Fluorescent fixture is an example of an _ 2 
lighting equipment. 

25. Electric-discharge lighting equi pment havieg en open circuit v8itage of more 
than valts shall not be installed in a dwelling. 

26. Exposed ballasts shalf not be in contact with 
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Lighting Installation Page 3 


27. A fivuorescent fixture shall be mounted '  t#nches from surface 


of fibreboard unless _ for installation directly on 
fibreboard. 


28. Snap switches for controfling florescent equipment shall be approved for 


29. Mercury vapor tamps are an example of an 


lighting system of more than 1,000 volts. 


30. On equipment of more than {50 volts to ground, ai! metal fixtures, parts, 
etc., shal! be ; 


31. All metal electrical equipment near plumbing fixtures unless grounded shali 
maintain clearances _. feet horizontally and 


feet vertically. 
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DATE Electrical Testing Bs 
REFERENCE 
1. American Electricians’ Handbook, Pages 1-56 - 1-64, Sec. 160 ~ 180; Pages 1-73 - 


2. 


7. 


1-75, Sec. 201-- 212. 


Basic Electricity, Pages 3-22ff, 5-75 ff. 


PROBLEMS 
What is an ohmmeter? 
What is a megger? 
A mepger consists of and —_ 
One purpese of the megger is to test of _- = 
The direction of current flow in a D.C. circuit can be determined by a : ; 


The polarity of a D.C. circuit may be determined by holding the 
conductors ina of : es 


A voltmcter may be used for testing light fixtures for _ ; 


and ° 
Study the method of identifying concealed conductors with an electric-bell 


teste. 


Discuss methods for testing connection for three-way switches.- ( In Class). 


Very small resistances may be measured using an and @ = 
Insulation resistance may be measured using a and . 4 
Fi 
Current can be measured using a known resistance, and 
17 
; 
4 
j 
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Electrical Testing Page 2 


13. "Tong Test" ss __ is a convenient instrument for 
measuring current without breaking the circuit. 
14. Install ammeters in and voltmeters in 
in measurlng currents and voltages. + — 
I5. For orotection of an ammeter a = 
shall be instal ted. : 
l6. A = __. lamp tester is a convenient 
and compact device for determining Gunes 5 
of and or 
circuits. 
17. Study the magneto test set and method of use. 
18. List three advantages of the telephone receiver test set over the magneto 
tester. 
(a) 
; (b) ee 
(ec) 
19. Study the telephone receiver test set and method of use. 
20. What is one advantage of the telegraph sounder? 
21. Describe an electric-bel! testing outfit and method of use. 
22. Describe a test lamp set. 
23. 


i PRE FS OE PNT EN OEP, 
a 1 
— 


What are two items to be considered in construction of a test lamp set? 


(a) 


wah 4 oe! 
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13. "Tong Test" ss __ is a convenient instrument for 
measuring current without breaking the circuit. 
14. Install ammeters in and voltmeters in 
in measurlng currents and voltages. + — 
I5. For orotection of an ammeter a = 
shall be instal ted. : 
l6. A = __. lamp tester is a convenient 
and compact device for determining Gunes 5 
of and or 
circuits. 
17. Study the magneto test set and method of use. 
18. List three advantages of the telephone receiver test set over the magneto 
tester. 
(a) 
; (b) ee 
(ec) 
19. Study the telephone receiver test set and method of use. 
20. What is one advantage of the telegraph sounder? 
21. Describe an electric-bel! testing outfit and method of use. 
22. Describe a test lamp set. 
23. 
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— 


What are two items to be considered in construction of a test lamp set? 


(a) 


wah 4 oe! 
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13. List eight facters that affect inductance: 
(a) 
(o> 
(c) 
(d) 
(e) 
(ft) a 
i (g) 
| (hd = 
| l4. tron core is a better path tr-n ‘ 
| _ $5. Air is a better path than a 


t6. Define mutual induction. 


17. A transformer is an excellent examp!e of 
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Lesson B-8 


DATE Principles of Transformers 
REFERENCE 


American Electricians’ Handbook, Pages 5-2 - 5-3, Sec. {-4, 


Basic Evectricity, Pages 3-54 - 3-57, 


*Basic Mathematic;, Pages 351 ~ 359. 


Swoope's Lessons in Practical Electricity, Pages 526 - 533. 


PROBLEMS 
A ___is a device for changing energy from one 
potential fo an ther. 
The _ windings of a transformer are and secondary. 
Secondary windings are connected to the side, 


The line side is connected to the windings. 


AD transformer delivers energy at a higher 
potential than if receives. 


List three types of fosses in a transformer: } 


(a) 


A transformer which delivers energy at a lower fpotential than it receives is 
called a . 


Find the seccrdary voltage of a transformer having 2400 volt primary, 250 
secondary turns ane 25 primary turns. 


voltage and 100 secondary turns. 


Find the primary turns of a transformer having 120 volt on primary, 24 secondary | 
q 
Basic construction of a transformer consists of the following: | 


(a) 


i 


(b>) 
(c) 


| i | 
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11. Transformers are rated in _ — S 
12. Primary currents flow - - to secondary currents because’ of 
of ie 


12 Find the secondary current in a transformer having 2400 volt primary, 240 volt 
secondary, and 5 amperes in primary. 


14. Find the pr imary voltage of a transformer having 40 amperes in secondary, 
5 amperes in primary and 550 volt. secondary. 


15, Des¢ribe’the ‘principle operation of a transfcrmer, 


16, A bell transformer draws 40 wat‘s from a-line, Find the secondary curren® if 
the ~econdary voltage is 20 volts. " 


17. Find the secondary current of a transf former that draws 180 watts from the line 
operating at 95% efficiency and delivers 80 volts from the secondary. 


tel 18. Find the efficiency of a Eneraroves drawing 180 watts from 120 volt pri-_ 
“4 mary and delivers 24 volts at 5 amps. 


ly, The is the magnetic circuit upon which the windings are 
wound. 


22 
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¥ “Principles of Transformers ‘Page 3 
20, Define regulation of a transformer. 
: 21. Find the regulation of a transformer having a rise of potential difference 
at the secondary termirals from 550 to 575 volts when the rated load is 
: removed, a 
22, List two advantages of Spirakore core construction: 
(a) co 
c 23. In general, the input of a transformer is to 
; 7 NT a ae 
i the power output. 
v 
25 


Lesscn B-9 


Tynes of Transformers 


REFERENCE 


American Electricians! Handbook, Pages 5-4 ~ 5-13, Sec. 5 ~ 21; Pages 5-38- 
5-46, Sec. 57 - V2. 


PROBLEMS. 


List five conditions under which a Transformer should deliver its ri ed 
load: 


(a) 
(b) 
(c) 
(d) 


(e) 


The efficiency of a transiurmer is the ratio of the output to the sum of the 


4 
i 
i 
| 
j 
| 
Es 
i 
3 
3 
3 
: 


output, and 


Lic” six main classifications of transformers: 
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(a) : (d) 

(b) (e) _ 
% : 

(c) (f) j 

Non-flexibility is the main disadvantage of a i 


transformer. 


Transformers are built in -- and ~ phase 
units. 


NAME ‘Lesson B-9 
Types of Transformers Page 2 
6. List four methods of mounting transformers: 
(a) _ 
(b) 
(c) 
(d) 
7. The function of a __ transformer is 
to change the voltage of a system. 
ge 
8. A transformer is designed for changing the current of 
a system. 
9. A transformer is designed to 
vary the secondary-voitage with toad on a constant-potentia!l supply. 
i0, Transformers for many gaseous-discharge lamps are of the - 


type and are air-cooled. 


Constant current transformer is designed to supply a value of 
secondary current. 
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DATE Single Phase Transformers 


REFERENCE 


American Electricians' Handbook, Pages 5-16 - 5-18, Sec. 31; Pages 5-46 ~ 5-50, 
Sec. 73 - 79; Pages 5-67 - 5-69, Sec. II5-117. 


Basic Electricity, 4-77 thru 89. 
PROBLEM ™ 
An has only one coil used both tor primary and secondary windings. 


The autotransformer is the most and method of 
operating a stationary transformer. 


Autotransformers require tess and for construction. 


_ of a transformer is an indication of flow of current from 
a terminal at one instant. 


Study transformer terminal connections for additive polarity. 


Study transformer terminal connections for sub-tractive polarity. 


m™ 


Liscuss a method of testing the polarity of a transformer and explain the results 
ané precautions to be taken. 
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8. Study connettions for distribution transformer having™single primary winding 
and dual secondary windings for-2400 volt. primary and 240 -volt. secondary. 


9. Review connections for distribution transformer having single primary winding 
and duai secondary windings for 24,00 volt primary and 120/240 volt secondary. 


.~ 


10. Review connections for distribution transformer having dual primary and dual 
secondary windings for 2400 volt primary and 120/240 volt secondary. 


.~ 


li. Review. connections for distribution transformer having dual primary and dual 
secondary windings for 4800 volts primary and 120/240 volt. secondary. 


st 


Hee nee ee ee Ee FEILER EI Tee BO ad Eee et ee ee eee ee 


gy 


NAME 


Singte Phase Transformers 


12. 


13. 


14, 


15. 


Single phase transformers may be connected in parallel but care should be 
and each transformer 


taken to insure that the foad ts 
should have a capacity equal to 
load. 


Single phase transformer connected on an unbalanced 3-wire system should be 


Lesson B-J0 


Page 3 


of the 


designed in order for each transformer to have a capacity to the 


on its side of the circuit. 


On two phase, four wire systems transformers should be designed for 


_and 


Two transformers connected in paralle! on two phase, four wire systems should 


be designed in order that each transformer wil! carry 
of the total KVA load. 


The center conductor on a two phase, three wire system with a balanced toad 
will carry times tne current in either of the other fegs. 


List the three conditions which use of autotransformers are permitted by the 


National Electrical Code: 


(a) 


Coils of and 


phase transformers may be 


connected for operating as an autotransformer. 


oo 


NAME Lesson B-II 


A DATE Three Phase Transformer 


REFERENCE 
!. American Electricians' Handbook, Pages 5-50 ~ 5-57, Sec. 80 - 90. 
PROBLEMS 
|. List five advantages of a three-phase transformer: 


(a) 


—3-——_______—__—_— 
2. List five disadvantages of a three-phase transformer: 
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(e) 


3. The voltage on the windings of a delta-deita connécted transformer is equal to 
the voltage. 


3 4, The current on the winding of a delta-delta connected transformer fs equal to 
| times the a 
2. The voltage on the windings of a wye-wye connected transformer is equa! to 

times the 
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6. The current on the windirgs of a wye-wye connected transformer is equa! to the 
current. 


7. List two reasons for connecting the neutrals in wye-wye connected transformers: 


(b) 


8. A bank of three transformers connected wye-wye are to supply a load of 300 KYA. 
a0 What is the size of each transformer? 
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9. “A bank of three transformers connected delta-delta are to eae of 
300 KVA. What is the size of each transformer? 


10. Bank of transformers may be connected or 


11. In a delta-wye connected transformer bank, the secondary voltage is 
larger than a delta~delta connected bank. 


12, What are the advantages of a 2/00/4160 volt wye~connected primary? 
(a) 
(b) 
13. List two disadvantages of the open delta transformer connection: 
(@) _ a 
() | 


14. In an open delta bank connection, the transformer's capacities must be 
larger than delta or wye connected bank. 


315. The relative cost of transformer comnections indicates 
connections to be most inexpensive. 


| 
| 
| 
} 
| 
3 
| 
i 
} 
| 
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Lesson B-12 


Three Phase Transformer 
Connections 


* REFERENCE 


|. American Electricians’ Handbook, Pages 5-50 - 5-57, Sec. 80 - 90. 


1. Discuss a transformer 


2. Discuss a transformer 


3. Discuss a transformer 


4. Discuss a transformer 


5. Discuss a transformer 


6. Discuss a transformer 
defta-wye. 


7. Discuss a transformer 
wye-wye. 


bank 


bank 


bank 


bank 


bank 


bank 


bank 


PROBLEMS 


with delta-delta connections. 


with wye-wye connections. 


with detta-wye connections. 


with a wye-delta connection. 


with an open delta connection. 


with duc: primary and secondary windings connected 


with dual primary and secondary windings connected 
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Lesson B-12 


Three Phase Transformer 
Connections 


* REFERENCE 


|. American Electricians’ Handbook, Pages 5-50 - 5-57, Sec. 80 - 90. 


1. Discuss a transformer 


2. Discuss a transformer 


3. Discuss a transformer 


4. Discuss a transformer 


5. Discuss a transformer 


6. Discuss a transformer 
defta-wye. 


7. Discuss a transformer 
wye-wye. 


bank 


bank 


bank 


bank 


bank 


bank 


bank 


PROBLEMS 


with delta-delta connections. 


with wye-wye connections. 


with detta-wye connections. 


with a wye-delta connection. 


with an open delta connection. 


with duc: primary and secondary windings connected 


with dual primary and secondary windings connected 
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NAME os Lesson B-{3 
DATE Transformer installation 
REFERENCE 


|, National Evectrical Code - Article 450. 
PROBLEMS 
Il. List six installations of transformers which are not covered by this article: 


(a) 
(b) 
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(c) 
(d) 
(e) 
(f) 
2. Transformers shali be to 
personnel for and . 
5. The word "transformer" means or a oark of or 


A lah 


phase transformers or 
phase transformer. 


4. Overcurrent protection on the primary side of the transformer shal! not exceed 
of the current. 


SEN TOD $e A Bree Be TE et ty 


5. Overcurrent device for a transformer may be approved or 


* 


RAP UL Ae ot ner 


6. Secondary overcurrent protection of the fransformer shall not exceed 
' of the current. 


eee 


7. Find the maximum primary and secondary overcurrent protection fer a transformer 
rated 37_1/2 KVA, 440/220 volts, single phase. 


x 
é 
3 
} 
3 
3 
i 


8. Transformers with exposed live parts shall be ina or 
accessible only to ‘ 


~ 


9. In generat tndoor dry type transformers rated 112 1/2 KVA or less shall have a 
clearance of inches from combustible material. 


10. {In general indoor dry type transformers rated larger than !i2 {/2 KVA shalf be 
installed in a_ of = construction. 


tl. ‘List two exceptions to the installation of indoor dry type transformers rated 
1i2 1/2 KVA or Jess: 


(a) 
(b) 


NAME 


Transformer installation Page 2 
12. List two exceptions to the installation of indoor dry type transformers rated 
larger than 112 1/2 KVA. 
-_ (a) a 
. a ae ee 
13. Indoor dry type transformers rated over 35,000 volts shall be installed in a 
: 14, Exposed ncn-current carrying metal parts of a transformer shall be 
a [5. Walls and roof shali have a minimum thickness inches of concrete. 
16. All transformer vauits shal! be 
17. Pipe or duct system _. be installed in vaults. 
y 18. Pumps, valves, etc., a be installed in vaults. 
: 19, Foreign materftals shall not be stored in _ . 
20. Vauit door sills shall be at least inches high. 
21. Drains shall be provided in vaults rated over _ KVA. 
22. Askarel-insulated transformers rated more thant volts shall be 
installed in a vault. 
7 253. ‘'ndoor oil-insulated transformers shal! be installed in a : 
: 24. Four exceptions to the vault installation of oil-insulated transformers. 
; (a) 
aj 
: (b) eA 
(co) poe 
(d) 
oe 25. Net ventilation area for vaults shall not be Jess than sq. in. 
7 per KVA. : 
4 26. Minimum net ventilation area shalt be ; sq. ft. 


Lesson B-I3 
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NAME Lesson B~l4 


DATE | A. C. Motors 
REFERENCE 
1. American Flectr’sians' Handbook, .Pages 7-54 - 7-65, Sec. 118 - 131. 
2. Basics of Fractional Horsepower Motor & Repair, Pages 1-12. 
PROBLEMS 
1. Nikola Tesla invented the induction motor in _ ees 
26 is the stationary member of the induction moto’. 
ce is the rotating member of the induction motor. 
4. The principle of the induction motor is based on a 
5. An electric motor converts into mechanical 
energy. 
6. Find the synchronous speed for a 60-cycle induction motor having eight poles. . 
7. Find the per cent slip of a six pole 60-cycie induction motor rotating at 1150 
revolutions per minute. 
8. Slip of an induction motor is the difference between 
and . 
9. The direction of rotation of an induction motor is the same as the _ 
30. List three factors affecting the actual speed of a motor: 
ae 
b. 
Cc. = 
ll. The | is a permanent magnet having 
and poles. : 
12. North and South poles of a ener magnet are connected by an 
° . 
13. poles attract and poles repel. 


af 
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_ NAME Lesson B-lLi 

A. C.. Motors Page 2 

14. List two factors affecting the strength of an electromagnet. 
{a) 

(b) 
15. List three advantages of the electromagnet: 
(a) 
(b) 
(c) 

16. A conductor forming a closed circuit is moved through a magnetic field 
cutting the magnetic lines of force carsing a to be induced 
in the conductor and an to flow through 
the conductor. 

17. A rotor of a squirrel-cage motor consists of slotted sections containing 
base or bars. 

18, The slip of a motor is normally or per cent 
below the speed. 

19, The two starter windings in two-phase motors are placed 
degrees apart. 

20. The applied voltage of the two started in two-phase motors are 

degrees of phase. 

21. In three-phase motors, the generated magnetic fields are 
degrees out of phase with each other. ~ 

22. In three-phase motors the windings are located _ “ degrees apart. 

23. List five speed classifications of motors and describe each: 


(a) 
(b) 
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A.C. Motors Page 3 i 
aL, List three service classifications of motors and describe each: 
(a) 
(b) 
(c) pete 
25. Bearings for motors are Or : ; types. 
26. Describe an open motor. 
27. Describe a dripproof motor. 
28. Describe a splashproof motor. 
29. Describe a totally enclosed motor. 
30. Describe a totally enclosed fan-cooled motor. 
31. Describe an explosionproof motor. 
32, The starting torque or : is the 
turning effort in starting a motor or load from rest. 
33. current is the first inrush current that occurs as a 
motor starts. 
34. is the term used to describe turning or twisting force. 


shrine ry 
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NAME Lesson B~15 
DATE, Single Phase Motors 
| 1. American Flectricians' Handbook, Pages 7-99 - 7-106. 
i . 2. Basic Electricity, Pages 5-97 - 5-112. 
ll 3. Basics of Fractional Horsepower Motors and Repair, Pages 13 - 73. 
Ei PROBLEMS 


the running winding of a split-phase motor and provides a 


| 
i 7. has a resistance than 
| for the motor. 
i 


2. The purpose of the is to get a 
between the windings. 


3. The angular phase displacement in a split-phase motor is approximately 
to 30 degrees in time. 


4. The opens the circuit to the starting winding as 
the rotor speed reaches appreximately per cent of tie synchronous 
Speed. 

5. Overheating of the winding insulation may be caused by eee 

and — currents. 


6. Describe the action of the kilixon type split-phase motor protector. 


7. Draw a schematic diagram of split-phase motor and label each major part. 


8. NEMA has adopted a system for marking the terminals of a split-phase motor; 
running windings, and 3 starting winding, and 


9. The standard direction of rotation is as viewed from the 


10. Two-speed split-phase motors have sets of windings, for 


each speed. 
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NAME Lesson B-15. 


Single Phase Motors : Page 2 


ll. List five reasons 2 split-phase motor may fail to start: 


1z. The starting winding of a split-phase motor is wound with 
and __ than the running. 


13. List five classifications of the capacitor motor: 


~ 


li. The capacitor motor is 
phase motor. 


___ thar the split- 


— 


15. __. have a higher torque than ~ 


16. Capacitor-start motor rated HP and larger are generally the 


= type. 
17. List the two types of capacitors used in a single~voltage capacitor-start 
motor: 
(a) 
(b) 
18. capacitor has a capacitance of to 
* microfarads and a maximum voltage of - volts. 
19. capacitor has a capacitance in excess of ; 
. Wicrofarads. 


20. Draw schematic diagram cf Reversible Capacitor-Start Motor and label each 
major part. 
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21. Draw the schematic diagram for a two~capacitor type capacitor motor and 
label major parts. 


ag 22. What is the difference between the two-value capacitor motor and capacitor-~ 
a ze start motor? 
‘ : 


23. Draw schematic diagram for a permanent-split capacitor motor and label 
major parts, ; 


3 : 2. The permanent~split capaciter motor has a torque. 
25. There is no in the permanent-split capacitor 
motor. 
26. - | motors are used for fans 


and blowers. 


a. 27. Draw schematic diagram for two-speed capacitor motor and label major 
4 , a x part S > 
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NAMB Lesson B=15 
Single Phase Motors . - Page 4 
28, 


29. 


30. 


34. 
35. 


36, 


37. 


Why are electrolytic capacitors used almost exclusively in capacitor-start 
motors? : ‘ ; 


“ 


List six causes of a rotor or starter to burn out in 4 capacitor-start motor: 


List four types of repulsion motors: « 


Repulsion motors have a - torque. 


- ee anal 


As the load increases in the repulsicn motor , the decreases. 


. Repulsicn ‘motors may be reversed by = to the 


side of neutral. 


In a repulsion motor, the isles are repelled by the 
peles causing the to rotate, 


In a repulsion motor, the windings are 
to the line input. 


Draw schematic diagram of a straight repulsion motor and label major parts. 


The difference between straight repulsion motor and compensated repulsion 
motor are and 


te et 
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38. In compensated repulsion motor, : are wound 
on the starter. 


39. In compensated repulsion motor, | > and 
are maintained. 


40, In repulsion motor. lap windings require a for each 
41. Field windings in a repulsion motor may be or 
wound. 


42. List two major types of repulsion-start induction motors: 


(a) 
(b) 
43. The purpose of the ~ in the repulsion-start motor 
is to cut off all flow through the and is 
; actuated at approximately “ per cent of synchronous speed. 
4, The - is not in the repulsion-induction motor. 
45. ~ motors have a very low starting torque. 


and high slip. 


hb. Each pole in a shaped-pole motor is — . 


- “49. List two methods of reversing a shaded-poie motor: 


(a) 
(b) 


48. List three methods used for making a varying-speed shaded-pole motor: 


a 


49. Describe the constzuction of a "consequential-pole" shaded-pole motor. 


50. The motor operates on A.C. or D.C. circuits. 


i 51. The is connected in series with the ina 
4 universal motor. —| 9, 


i . e . 

1 52. Ina universal motor operating on an A.C. source, the 

Fs windings are arranged so the of the magnetic poles changes 
Be causing the to turn. 
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INSTRUCTOR'S MANUAL Lesson B11 
Basic Electricity Page 2 
APPLICATIONS: 

Have the students complete the questions on.the assignment sheet. 


CHECKING AND FOLLOW-UP: 


Correct the answers on the assignment sheet and return to the students. 
Discuss any questions that need to be clarified. 
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NAME Lesson B-15 
Single Phase Motors Page 6 
53. What is the purpose of a commutator on the universal motor? 


5. The no-load speed of universal motors is : : 


55. A may be used to vary the speed of the 
universal motor. 


56. List two types of universal motors: 


a, a 
|) aS Dal ee Sea RI eT 
57. The universal motor has an extra winding embedded in the 


peles of the starter. 


58. The in th universal motor maintains a more constant 


speed. 
§ ; : , 
59. The starter is made up of laminated piéces in the _- 
universal motor. 
60. The “ universal motor is a low-horsepower motor 
operating at et speeds. , 
61. A must be instalied in series with one of the power lines to’ 


the concentrated-pole universal motor at speeds less than __ RPM. 


62. List three methods used to control the no-load speeds of the universal 
motor: ; 
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NAME Lesson B-16 

DATE___ | Three-Phase A. C. Motors 
_ REFERENCE 

1. American Electricians! Handbook, Pages 7~76 ~ 7-99. 


7. 


Basics of Fractional Horsepower Motors and Repair, Pages 74, - 85. 


Basic Electricity, Vel. 5, Page 92 if. 


PROBLEMS 
List the three major types of three-phase motors: 
(a) 
(b) 
(3) 


The ~ and’ : is 
types of motors use induction for starting and running. 


a 


The motor is started with a D.C. ‘source for rotor excita- 
tion and operates on the - : principle. 


in three-phase motors, the three starter windings'are spaced 
electrical degrees apart. 


List the two methods to connect the three-phase motor starter to a three- 
phase source: 


(a) 
(b) 


Draw schematic diagram for each method in Problem 5. 


List two methods of starting a synchronous motor: 


(a) 
(b) 
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NAME ae Lésson B-16 
Three-Phase A.C, Motors — - _ Page 2 
8. The - motot” operates on the induction principle. 
9. The squirrel-cage motor never reaches speed. 
10. List the four conditions which regulate the speed of a, squirrel-cage motor: 
(a) 
(b) 
(c) 
(d) 
li. is the difference between the speed of the rotating field and 
the a e , 
12. The squirrel-cage motor is considered to be a ~ type. 
13. The squirrel-cage rotor has _ or : bars the entire © 
length which is permanently - . 
14. If the synchronous speed of a squirrel-cage motor is 4500 RPM and the operat— 
ing speed is 3750 RPT, what is the percentage of’ slip? 
‘15, The currents produced in the rotor are fed to of a 
wound-rotor motor, 
16. In a wound-rotor motor, the starting cand 
and _. of the motor can be controlled. 
17. In a wound~rotor motor, loss of speed results in a of 
18, The wound~rotor motor is used for cement having 
and : up to full-rated load. 
19. The rotation of a three~phase motor may be reversed by and 
to the metor, 
20. The two windings of three-phase induction motors are located in the 
and 2 
21. The. windings are embedded in slots. 
22. The rotor windings may be of the _ or . ~ 
type. 
23. Find the synchronous speed of a 6-pole motor at 60 cycles. 
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Three~Phase A. C. Motors Page 3 


24. List six methods of controlling the speed of an induction motor: 


(a) 


(ft). = 2 
25. List two important characteristics of a synchronous motor: 


(a) 


Lg 


Lesson B-17 


Motor Circuits 
REFERENCE 


American Electricians! Handbook, Pages 7-245 ~ 7-260. 


a yall hb ice Sache i AB 


National Electrical Code, Article 430, 


PROBLEMS 
Distance more than feet is considered out of sight by the Code. 
List three types of motor branch circuits: 


(a) 


Motor switch shall have a minimum cont inuous- -duty rating of per 
cert of the motor full-ltoad current. ‘ 

Motor circuit wires shall have a minimum capacity of. per cent 
of motor full-load current. 


Branch-circuit overcurrent device ts a suitable controller for a stationary 
motor rated horsepower or fess. 


. Plug and receptacle is a suitable controller for a portable motor rated 


horsepower or less. 


Remote~contro! circuit shali be disconnected from supply source when the 
motor disconnect switch fs open. True or False. 


Motor terminals shall be ‘ 
Enclosures for motor controllers and motor disconnect means 


be used as a junction box or auxiliary gutter for feed- 


through conductors. 


Conductors connecting the wound-.otor motor secondary to the controtter shall 
have a minimum capacity of per cent of full load secondary 


current of motor. 


Conductors supplying severa! motors shall have a minimum current capacity as 
fol lows: 


(a) 
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NAME Lesson B-17 
. Motor Circuits . Page 2 
I2. Conducturs supplying a combination load of lighting, heating, and, several 
motors shall have a minimum current capacity as follows: 
oe a rr 
(b) — 
(c) 
-13. “Over-t.oad" is another term for motor-running — : protection. 
44. Internal thermal protectors are acceptable : 
protection for motors rated over 1 Horsepower. 
15. Motor. rated 1 Horsepower or less, automatically started, shall have motor~ 
‘running overcurrent protection rated to per cent of 
full-foad current rating. et ~ 
16. For motor-running overcurrent protection,,- fisee shall oS installed in each . 
conductor. 
17. Motor-running overcurrent device shall be installed in the 
line only of a single phase grounded system. 
18 List three conditions when three running overcurrent protected unit shall be 
installed in a three-phase motor circuit. 
(a) 
(b) 
(c) 
19. Motor running overcurrent device shail _open a sufficient 
number of conductors to current flow to 
motor. 
20. Circuit overcurrent devices must open each conductor. : 
2!. The control circuit of control equipment carries the 
directing the ‘ __ of the controller but does not carry the 3 
circuit. 4 
22. Maximum overcurrent protection rating of the motor control eircuit shall not be : 
Over per cent of the control circuit conductors, . : 
23. Primary leads of control transformer shall be connected to the : 
mary of the disconnecting means. 
24 , 


A controffer shal! have a oe horsepower rating equal to 
horsepower rating of the motor. : 
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Motor Circuits Page 3 
pt ae a 
a 25, General use A.C. snap switch is acceptable as a controller for a stationary 5 
ef motor rated 2 Horsepower or less, provided the motor full load current does ; 
ae not exceed _ per cent of the ampere rating of the switch. i 
is 26. Using the National Electrical Code as reference, Find the following for the 
a _ electrical system below rated 120/240 volts, single phase, three wiret i 
rE - (a) Minimum feeder size. 
a (b) Maximum feeder overcurrent protection. 
au {c) Minimum branch circuit conductors. ; 
i RE (d) Maximum branch circuit overcurrent protection. 
a (e) Maximum motor-running overcurrent protection. 
2 ‘ i 
a ¢ . 7 . : 
iF roa : 
, » Dd iy 
B D D J D 
whi. E ui 
g) |g} = | 
(9 |" el @ 
2eKW 4BKW 


NOTE: Information required for an office building 


Use Code letter "F" for 5 HP motors and Code "A" on other 4 motors 
Use fuses not breakers 
75° centigrade temperature 
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Lesson B-18 


General tnstaltation Provisions 


pow % seh dts oA A tected es en 


REFERENCE 


National Electrical Code, Article [10. 


PROBLEMS 


The scope of this article covers the instatting of 


and 


The and required by this Code are 
_ only when acceptable to the 

enforcing this Code. 

Manditory rules are indicated by the word " ar 


Advisory rules are indicated by the words " "ior | y 


Circuit voltage is the voltage at which the circuit = 


Conductor sizes are given in - = 

( ). 

Conper conductors are normally used to carry ° 

The methods of wiring-may be installed in any type of 


building or occupancy except as noted otherwise by the Code. 


Alf current breaking devices ahalt!l have suf fi- 
cient for the system voltage and current to be. interrupted. 


Conductors and equipment shall not be installed in areas which may have 


effect not in temperatures. 


Atl electrical equipment shal! be installed in a and 


manner. 
Do not depend upon wooden plugs to fasten equipment. 


Terminals for more than one conductor shall be for the 
purpose. 


settee ene een . 1 & ««, 


Conductors shall be or —————SsSs with approved 
splicing devices. 

Atl ? and Sree 
of conductors shall be covered with an insulation to that 
on the conductors. 


Suitable working space around electrical equipment shall be 
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Genera! Installation Provistons Page 2 


(7. 


20. 


2[. 


22. 


23. 


Working spaces around electrical equipment shal! not be used as 


or areas. 


Etectrical* equipment elevated a minimum of feet above the 
working area affords proper protection. 


When the wiring system is completed, all wiring shall be free from 
and 
Circuits using No. 12 AWG conductors shall have an insulation resistance of 
ohms. 
Circuits using No. 14 ANG conductors shal! have an insulation resistance of 


ohms. 


Circuits using 500 MCM conductors shal! have an insulation resistance of 


ohms. 
All etectrical equipment shall be identified by name or 


_ symbol. 
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NAME Lesson 8-19 


:° DATE Grounded Conductors 


REFERENCE 


National Electrical Code, Articie 200. 


PROBLEMS 
Atl interior wiring systems shall have a ___ conductor. 
The conductor shall be identified 


the system. 

A 240 volt, three-phase ungrounded power system may feed a three-phase 
interior system. 

A |20/240 volt, three wire grounded system must be installed for a three- 


wire : interior wiring system. 


~ 


A 240 volt, two wire ungrounded system may be installed for an 
interior wiring system feeding only 240 volts, single phase equipment. 


Switching devices in each tapped circuit shall nave a pole in each 
conductor and the poles shall operate 
Outer identification of No. 6 AWG or smaller insulated conductors shall be 


or 


Outer identification of insulated conductors larger than No. 6 AWG shall be 


or or 


Grounded conductor shall be connected to - terminal. 


identified conductcr shall pe connected to identified 
terminal to screw-shell. 


Grounded terminal shalt be tdentified by _ coating. 


The equipment grounding conductor terminal on the receptacle shall be 
color. 


The grounded ci:cuit conductor terminal on the receptable shall be 
color. 


Terminals on or 
do not require identification. 
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NAME - Lesson B-20 
DATE _ 7 Branch Circuits 
REFERENCE 
1. Kae tonal Elecirical Code, Article 210. 
PROBLEMS 
1. This article applies to branch circuits supplying or 
. loads or > of such loads. 
2. $n acircuit containing tighting and motors, Articte shall also apply. 
3. Rating of branch circuit shal} be based on maximum permitted rating or setting 
of : 
4. Minimum size conductor for a “ampere branch-circuit 
classification shal! be No. 14 AWG. 
* 5, Minimum size conductor for a = ~ampere branch circuit 
classification shall be No. [2 AWG. oo 
6. Minimum size conductor for a _ ; | nar branch-circuit 
classification shal! be No. 10 AWG. 
/,. “Minimum size conductor for a -ampere branch-circuit 
classification shall be No. 6 AWG. 
8. Amulti-wire branch circuit on a 120/208 voit, three phase, four wire system 
contains phase wires and neutral wire. 
| 9. When more than three current carrying conductors are installed in a raceway, 
the of shall be derated. 
10. Internal wiring of equipment may utilize conductors having a green covering 
for other than : 
11. All two-wire branch circuits from__ phase main feeders shall be a; 
12. tn general, voltage to ground for a |5-ampere receptacle shal! not exceed 
volts. 
13. Fixtures above 250 volts to ground shall be mounted a minimum of feet 


above the floor. 
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14. 


[5. 


20. 


21. 
22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


= ante. 


Lighting fixtures rated 300 watts or less shall be equipped with 


base. 


Grounding type receptacles shall be instarled in 
of a dwelling. 


Lighting fixture in a swimming pool shal! be connected to a 
corductor. 


or are not acceptable as a grounding con- 


ductor in swimming pool instal tations. 


Heavy duty lampholder shat! have a minimum rating of watts except 


lampholder rated watts is acceptable. 
Branch-circuit conductors shall not have a current carrying capacity less than: 


(ft) 
(2) 


+ 


In general, minimum size conductor for range rated 8-./4 kw. or larger shall 
be No. _ AWG. : , 


Minimur tap on a 50-ampere branch-circuit cenductor shall be No. AWG. 


Branch-circuit protection for an appliance rated !2 amperes shall not exceed 


per cent of appliance rating. 


The lampholder on a 30-ampere branch circuit shal! be of the - 
type. 


Receptacles on 15- or 20-ampere branch circuits shall be the 
type. 


The maximum load for portable appliances on a 20-ampere branch circuit 


served by receptacies shall be amperes. 


In dwellings, maximum distance between receptacles on walls shall not exceed 


feet. 
Floor outlets in center of area count for a required 
wall receptacle. 
Receptables required in a dwelling shal! include wall space occupied by 


in exterior walls. 


Maximum toad on branch circuits shall not exceed per cent of 
branch-circuit rating. 


Maximum fixed appliance rating shall noi exceed per cent of 
the branch-circuit when flighting units are also suppfied. 
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DATE ; Feeders 


REFERENCE 
American Electricians! Handbook, Pages 3-18 ~ 3-54. 
National Electrical Code, Articles 215 and 220. 
PROBLEMS 


This Article deals with the of the conductors niéedad to 
supply power to the toads. 


Minimum size feeder for two-wire feeder for two or more 2-wire branch circuits 
shal! be No. AWG. 


Voltage drop for power feeders should not exceed per cent. 
Veltage drop for lighting feeders should not exceed per cent.’ 


List five basic items that should be included in-a feeder diagram: 

(a) 
(b) 
(c) 
(d) 
ve) 


Unit loads for lighting circuits operating for long periods shall be 
increased per cent. : 

The floor area for a butlding shall be computed from the 

dimensions. 


In generat each residentia! receptacle outlet shal! be rated amperes, 
Show window lighting is not considered a part of the lighting. 
Show window lighting shall be based on watts per linear feet. 

Each foot length of fixed mu!lti-outlet assemblies with 

receptacles on |~foot centers shall be rated amperes. 

A minimum of app! fiance branci circuits shall be installed in kItchens. 
Small appliance circuits shat! be rated amperes, 


Find the minimum Type "THW" lighting feeder size permitted by the Code to 
serve six floors of an office building, 75 feet by 125 feet floor area. 
The service ‘s 4-wire, 3~phase, 208 vo!ts. 
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15. Find the minimum Type "THW" lighting feeder size permitted by the Code to 
serve a fifteen story hospital, 125 feet by 175 feet floor area. The 
service is 4-wire, 3~phase, 277 volts. 

16. Lighting sub-feeders to ballrooms shal! have per cent capacity 
of branch circuit claculations. 

17. Ona Il23-volt, two-wire branch circuit, the neutra! carries the 
current 7s the "hot" wire. 

18. On a 120/208 voli, three phase, four wire system with a balanced load, the 

- neutral current will be equal to 

19. One beaneh circuit per square feet should be the minftmum for 
general iliumination in a dwelling. a 

20. On a three phase, four wire, A. C. system, the neutral-feeder conductor may 
be reduced for foads above amperes; the capacity being equal to 

amperes plus per cent of excess above amperes. 

21. Capacity of Neutral shal! not be reduced on that Peeige of load eoheieting 
of fixtures. 

22. Is general, the feeder capacity for fixed electrical space heating shal! be 

per cent of total connected load. 

23. Smal! appliance outlets in dwellings shall be rated watts. 

24. The feeder kw load for twelve ranges rated iI kw. is kw. 

25. The feeder capacity for four or more appliarces in a dwelling is 
per cent of the load. 

26. Calculate the minimum service required for a dwelling of 180.) square feet 


having one !2-kw. range, 5-kw. water heater, |.5~kw. dishwasher, 5-kw. dryer, 
two |.5-kw. bathroom space heaters, and 3 Horsepower air conditioning unit 
using standard method and optional method of calculations. Voltage to be 
120-230. 
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INFORMATION SHEET - ° Baste “ELECTRICITY 
NEC: 2 A 7 - . Lesson B+22 
SERVICES FOR A TYPICAL DWELLING 


A typical application for a 115/230 volt, single-phase, three wire service instal- 
lation in a single family dwelling will be considered. It is the.intent to give 

the apprentice the fundamental rules of the Nationai Electrical Code insofar as they 
concern the calculations that. affect the service entrance switch, service entrance 
conductors, and grounding. The branch circuits supplying the various items of 
electrical equipment will be discussed briefly. Since the metering of the elec~ 
trical space heating equipment as well as electric water heaters varies with dif- 
ferent power companies, the apprentice should check the requirements in the area. 


The building under consideration will be a three-bearoom residence with an area of 
1500 square feet. 


A, THE FOLLOWING APPLIANCES ARE SCHEDULED FOR THIS HOME: 


1. 3~kw water heater 

2.° 4.7-kw clothes dryer 

3. 8&8 ampere-230-volt air conditioner 

4. 11.1 ampere~115-volt dishwasher . 2 es 

5. -4-kw wall-mounted oven , : 

6. 6-kw counter-mounted cooking unit 

7. 7.5 ampere-115-volt garbage disposal 

8. 12-kw space heating unit in each of 6 rooms : 


~ 


B, CALCULATIONS?” | 
1. Deternminé The Number of Lighting Circuits 
Calculate the load based on the "watts per square foot" method. 1500 sq. ft. 


x 3 watts per sq. ft. + 4500 watts 


| _watts  _4500_ 
Amperes = volts = 115 = 39.1 or 40 amperes. 


Genera*ly, 15-ampere lighting circuits are installed in residential build~ 
ings using No. 14 AWG conductors. Some electrical specifications require 
No. 12 AWG conductors as a minimum on all circuits. Then 40 = 2 plus or 3 


15 


Notes “In a residence of this type, there maybe as many as 60 outlets: Host - 


electricians prefer to limit the number of outlets per circuit to 8 or 10, 


thus there would be 6 circuits installed. 


2. Small Appliance 


‘ Most electricians prefer to run three 20 ampere circu.ts for small appliances 
to be used in the kitchen, laundry, pantry, dining room, and breakfast room 


areas, It is a code requirement to install a spearate 20 ampere circuit -for.. 
the laundry outlet and divide the outlets in the kitchen and dining room area. 
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“INFORMATION SHEET Lesson B-22 4 
BASIC ELECTRICITY — Page 2 


_— between two other 20 ampere circuits. The use of No. 12 wire instead o* 
Boy: - No. 14 wire to minimige.the voltage drop, improves the performance of the 
appliances and lessens the danger of overtoad. 


', * ae 


Be Clothes Dryer , . | “ _ 


The éléctric clothes dieses is cived 4.7 kw: at 230 voits. The load value 
in watts is 4700. 
. watts _4700 
. Amperes = volts = 230 = 20.4 amperes 


The circuit to the oo will be a 30 ampere ee volt, 3 wire circuit of 
two No. 10 AWG conductors and one No. 12 AWG for the: neutral conductor. The 
neutral may be smaller than the phase wires because it carries only the’ cur- 
rent of the motor and the light. 


h.. Air Coriditioning : 


wtd* Lee wt ey mae" Whee, 


> Sea 
The load is 8 amperes x 230 volts - 1840 watts. It will be connected to a 
15 ampere, 230 volt circuit with No. 14 AWG conductors. Circuits for air 
Sonmt tACners: must conform to the proxaeione ss the Code. = 
5. Dishwater 
: The load’ is 11.1 amperes x 115 volts = 1276 watts. This unit will be sup- 
. plied by a separate 15~ampere circuit using No, 14. AVIG wire. 
| ‘Noté: It’ is possible to supply the garbage disposal unit and the dishwater 
2 with one 115/230 volt, 3 wire circuit, 
: 6. Garbage Disposal 
: whe. load is 7,5 amperes x ‘115 volts = 852 Witter This cirouit will be sup~ 
; _ ‘plied by a separate 15-ampere circuit which requires No. 14 AWG wire.” | 
9, Wall—Mountéd Oven . 
: Tle oven is rated 4~kw at 115/230 volts and will be connected to a separate 
circuit, The load value’ in watts is 4000. 
BE ‘watts -.4000 
fe 9 Amperes= volts = 230 = 17.4 amperes 


4 _. Agcording to the’ table No, 12 AWG conductor may be used for this circuit, 
: ‘. NEC + 250-260, Ground with No. 10 
4 8. Counter-—Mounted Cooking Unit 


The surface cooking unit is rated 6 kw at 115/230 volts and will be cbn- 
nected to a separate circuit consisting of three No. 10 AWG conductors 


a ‘supplied by a 30-ampere, 2 pole overcurrent device. 
7. 3 / " watts 6000 _. 
| + Amperés = volts = 230 = 26 (approx.) amperes 


~ 
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INFORMATION SHEET . ‘Lesson B+22 


BASIC ELECTRICITY ~ Page 3 
Note: The Code permits the use of one 50-ampere circuity to supply these 
_ two units, provided the individual taps to the 50-ampere circuit are not 
longer Than necessary for servicing. 


9. Electric Space Heating 


aster io a a one 


4 Six 2 kw. electric space heating units will be installed with a thermo- 
R:. 3 state which provides individual room control for heating purposes. Also, 
aa it is necessary that there be four or more individually controlled elec- 
tric space heating units in order to apply certain demand factors permitted 
; by the Code used in calculating service-entrance capacity. Each of these 

SH units is rated at 2 kw and 230 volt circuit. 
—_— watts 2000 
Amperes = volts = 230 = 8.7 amperes | 


Each separate. unit will be connected to a separate !5-ampere, 230 volt 
etroult using No. 14 AWG wire. 


ee ‘f0. Water Heater 


ts et ew ee Awe, 


if 4 The water heater in this residence fs rated at 3-kw. 


he ; watts 3000 
i 4 Amperes = volts = 230 = 13 amperes 
. Connected for unlimited demand, the maximum current would be [3 amperes and 


No. AWG could be used. However, for a load that so closely approaches the 
_ maximum current-carrying capacity of No. 14 AWG, most electricians would 
install No. 12 AWG (20 ampere) and connect it to a [5-ampere, 230 circuit. 


«as. =: 
Sad siesta eee seal an 


oF Note: Consult focal utility for proper connections of water heaters because 
i= some require a special “off-peak" meter and others use special methods to 
eC cover the power consumption. 


z 
- 
a 
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. .. SUNMARY. OF. SERVICES FOR 1500 SQ. FT. DWELLING 


Use of Circuits No. cf Circuits Rating Wire Size 
Volts Amperes AWG 
' General Lighting 6 115 15 1A 
Small ‘Appliances 3 115 20 12 
Garbage Disposal 1 15-5 ls 
Dishwasher ae 115 15 REA 
Dryer i. - 315/230 30 10 
Oven . 1 215/230 20 12 
Counter Cook Top 1 * 315/230 30. 20 
Air Conditioner 1 230 15 Uy 
.Water Heater 1 230 25 ae 12 
Space Heat b 230. i he a 14. 


Service Entrance ‘Sidtch 


, To.accommodate -the number of circuits: 4Asted in. ‘tHe summary, a '200-ampere 
‘panel. will: be installed. , This’ panel will. contain all of the required ‘branch 

circuits plus a 200-ampere main. pullout in: one enclosure. Thiis type‘ of envilio- 
sure is approved by Underwriters" Laboratories, Inc. and' should meet the Code 
requirements ‘in most localities. 


Ground Connection 


The Code requires interlor-alternating-current systems to be grounded.’ This 
is done by: running:.a wire from.the neutral connection in. the main service switch 
or meter to a water pipe. Exceptions to the rule are specified in the Code. 


“~ 
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NAME 


DATE 


lesson B-22 
Services 


REFERENCE 


American Electricians’ Handbook, Pages 9-159 - 9-I7I, 9-177 - 9-180. 


National Electrical Code, Article 230. 
PROBLEMS 


Service entrance for the electrical system of a building may be by 
or service conductors. 


A service includes the service, entrance and F ° 


Service conductors are the conductors which. supply electrical energy to a 


. building from the utility power system outstde the building and consist of. 


HORE portion. Of the supply conductors which extend from the street distribution 
or distribution ' to the 
of the building. 


Service-drop conductors are the conductors from the last utility 
pole to the of attachment to a building. 

Service-entrance conductors of an overhead service are the service conductors 
between the point of attachment to- the building and the *. 
Disconnect means shalt consist of an : operated disconnecting 


. *. EEE 
device and ° protective device. 


A service switch shall be assessible and shal! disconnect all the service 
conductors from the ace 


Service equipment may consist of or a maximum of 
manually operated circuit breakers or switches. 


A service switch shall be located as close as possible to the point of 


entrance of © to the building. 


Means shal! be provided at the service entrance for disconnecting the 
conductor of the supply from the Interior wiring. 


Each occupant in a multiple-occupancy building shall have to his 
means. 

Each service conductor shal! be provided with protection. 

A service is a service supplying more than one buiiding under 


single management. 
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NAME Lesson 8-22 
; Services Page 2 
if 14. Fire pumps require a service. 
. 5. In general, the minimum size seivice drop conductor is No. AWG. 
16. The minimum size service conductor recommended for residence is 
amperes, three-wire. 
17. Service drops shall be a minimum of above a roof. 
18. Service drops shall maintain a minimum ele eurs of ‘qeat from 
windows, doors, etc. 
Pt 19. The point of attachment to a building for a service drop shall be a minimum 
| of feet above grade. 
4 20. The minimum clearance for service entrence conductors shall be 
4 feet above grede. 
| * 21. Service raceways shall be equipped with service head. 
q 22. Drop loops shall be formed on conductors. 
23. Service conductors shall not be 
il 24.- Underground service raceways shall be where terminated in the 


26. 


25. 


Zt; 


‘buifding to prevent entrance of of 


Exit lights and fire alarm systems may be connected to the 
side of the service equipment. 


Grounded service conductors may be 
to ground dees not exceed 


provided the nominal voltage 
volts. 


List six conditions which permit more than one service drop to a building: 
(a) | 

(b) 

(c) 


- (d) 


(e)- 
(f) 
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lesson B-22 


NAME 

Services . Page 3 

28. Underground service conductors shal! be rubber-, cambridge, 
or insulated. 

29. Underground spare service raceways shall be in the building 
at the termination point. 

30. Service entrance conductor shall tap service drop at a point 
service head. 

- 31. Metallic raceways exposed fo the weather shall be ; and shall 
__. to the service nead. 

32. Service equipment enclosures shall be 2 

33. Service raceway shall be 

34. The disconnecting theans may be or | the building wall. 

35. The minimum rating for service equipment shall be : amperes for 
circuit breaker and amperes for switch, ° 

36. Pressure connectors shall be used for terminating conductors 
in disconnect means. 

37. In general, overcurrent protective device shal! not be installed in 

conductor. 

38. Service entrance conductors of more than 600 volts shall be installed in 

39. Minimum size service entrance conductors of more than 600 volts shall be 
No. AWG. 

40. Service conductors of more than 600 volts enclosed in a minimum - inch 


thick concrete or brick envelope shall be considered outside of the building. 
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Lesson B-23 
DATE | Overcurrent Protection 
REFERENCE 
American Electricians! Handbook, Pages 4-28 - 4-62. 
National Electrical Code, Article 240. 
Basic Electricity, Pages 2-47 and 48. 
PROBLEMS 
The purpose of the overcurrent protection device is to circuit 


If current value causes excessive or dangerous temperatures in the 
or insulation. 


All equipment shall be protected against 


In residential occupancies, all overcurrent protective devices with maximum 
rating of 20 amperes shall be the type. 
Conductors shall be projected to prevent currents above per cent 
of allowable current carry!tng capacity of the conductor. 


Where adjustable-trip circuit-breakers are used as overcurrent protection, 
the maximum setting shatf be — per cent of aflowable current 
carrying capacity of the conductor. 


Temperature will affect the operation of . ctreuit 
breakers and must be considered in the application and sizing. 


Motor circuit overcurrent protective devices may be rated from 
per cent to ‘per cent of motor full-load current. 


Plug fuses and fuse holders shail be used on circuits rated 
volts or less. 


Plug~fusehoiders screw shall be connected to side cf circuit. 
Overcurrent device shall be installed in each conductor. i 


in general, overcurrent device shall not be installed in : 
conductor. i 


Fuses may be installed in where capacity of conductors exceeds 4 
rating of largest approved cartridge-type fuse. 


Overcurrent devices shall be-located where conductors receive . ee 


Overcurrent device is not required on a feeder tap to a panelboard located 
within feet of feeder. i 


Overcurrent device is not required on a feeder tap to a panelboard located within 
feet of feeder provided the current carrying capacity of tap 


conductors is equal to of feeder current carrying capacity. 
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NAME ~ ; Léssun B-23 


Overcurrent Protection Page 2 


16. Overcurrent devices shall be fn Iccations. 

17. Service overcurrent devices locked or sealed are not 

18. Overcurrent devices shal! not be to physica! damage. 

19, Overcurrnet devices shall not be located in the vicinity of easily 
materials. 

20. Overcurrent devices shal! be instatled in Ponts 

OF... ; 

2\. Overcurrent devices located in damp or wet locations shall be mounted a 
minimum of -inch off wall. 

22. Fuses shal! be located on the | side of disconnect switch. 

23. €&dison-Base Plug fuses are paaceneer ti the éStie only as | 
items’ in ° '° installations. 

24, ‘There are ss Classifications of tye "S" plug fuses. 

25. Fuses shall be usable only in of same classification. 

26. The standard cartridge fuse has a maximum rating of amperes. 

27. There are classifications of the high capacity cartridge fuse. 

28. The 600-voit fuse may be installed for voltages. 

29. Minimum rating of link fuse shall be amperes. 

30. Link fuse rating shall be per cent of maximum current carrying 
capacity, of fuse. 

31, Circuit breaker shal! be capable of being opened or closed. 

32. Circuit breaders with a maximum rating of 30-amperes shall be of the 

=. Ci Ye 
33. Ampere rating shall be visible after ———————s«éOF: breaker. 
34, A circuit breaker fn excess of amperes shall be indicated 


on the breaker. 


10. 


Lesson B-24 
Grounding 
. REFERENCE 
American Electricians! Handbook, Pages 8-94 ~ 8-100, 9-144, 9-151 - 9-159. 
National Electrical Code, Article 250. 
PROBLEMS 


All systems shall have a grounded conductor 
which must be continuously throughout the syster. 


Li: t two types of grounds in an interior wiring system: 


(a) 

(b) 

An ground connects the non-current-carrying metal parts of 
the wiring system or equipment to which keeps: the metal parts 


exposed to contact by people at or near : 


In general, al! metallic conduits and enclosures shal! be 


_ Study five types of wiring systems requiring a system ground. 


Electric crane circuits over combustible fibers in Class JI hazardous tocation 


shall not be : . 
On A. C. systems, the system ground shal! be located at the 
supply the system and on the line side of the 
at each building service. 
In A. ¢. interior wiring systems, the conductor shali be grounded. 


Study six methods of grounding non-current-carrying parts of fixed equipment. 


Study three methods of grounding non-current-carrying parts of portable 
equipment. 
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Lesson B-24 : 


Grounding Page 2 


12. 


25, 


28. 


Study six methods of assuring the continuity of the ground of metal enclosures 
for conductors. 


The equipment ground should be located as close as practicable to ine 
or ‘ 


Bonding jumpers shall be used to connect tsolated equipment to 
equipment. 


The minimum copper grounding conductor for an A.c. system shalf be No. _ ANG. 


The maximum copper grounding conductor required for an A.C. system is 
No. AWG. 


The minimum copper grounding soHaueter for an A.C. system with 250 ~ service 
entrance conductors: shall be No. ane ; 


The minimum copper equipment ground conductor for a 60-ampere circuit shal} 
be No. AWG. S vet 


The grounding conductor of a wiring system shail be of material 


(in genera.) and may be or ; or 


» without or throughout its length. 
Study five types of grounding elect, odes. 


The best grounding electrode is an 
system. 


The resistance of made electrodes shail not exceed ohms. 


The minimum length of buried metallic water piping system permitted as a 
grounding electrode shal! be feet. 


In senerels underground water pipes have a resistance to ground of less than 


ohms. 
Splice connections on the --: =: conductor is not permitted. 
The equipment ground conductor shall be _ color or ; 


Sheet-metal straps shall not be used for connecting 
to water pipe or.made electrodes. 


— 


Grounding helps to prevent to people and by fire 
to property. =. 


The purpose ~f grounding conductor is to provide a 
electrical path to ground. 
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NAME 


Lesson B-24 
Grounding Page 3 
29. Study four methods of reducing ground resistance. 
30. Grounding limits circuit upon accidental contact of primary 
and secondary distribution lines v> breakdown in transformers. 
31. The conductor shall be run to each individual service where 
the secondary system may be grounded at any point. 
32. In general metal enclosures for conductors shall be focated’a minimum of 
: feet from lighting rod grounding conductors. 
33. Switchboard frames shall be regardless of . 
34. All portable toois shall be . 
55. Service entrance conduit shall be ‘ =o ie 
36. A arounding conductor in cord shal! be provided for cong ennnecies 
equipment. ; 
37. Metal frame constructed but iding shail be é‘ 
38. Frames of electric ranges and clothes dryei shall be é 
39. Aluminum grounding conductors shaJi not be installed in direct contact with 
or or subject to _ conditions or with 
_ inches of the _on the exterior of a building. 
40. The minimum size copper grounding conductor for a paralttel No. 4/0 copper 
cervice entrance shali be No. AWG. 
4t. The maximum size copper ground conductor connected to a "made electrode” for 
a No.+4/0 service is No. ~ AWG. 
42. Ail service equipment shal! be to grounding conductor using 


minimum size conductor for service entrence conductor. 
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NAME . Lesson B~-25 


DATE A.C. Instruments 
REFERENCE 

1. American Electricians’ Handbook, Pages 1-60 - 1-69. 

2. Basic Electricity, Pages 1-62 - 1-82, 1-88 - 1-97, I-108, I-I18 = 1-119. 


PROBLEMS 
“A is an Instrument used to measure voltage. 
An is an Instrument used to measure current. 
An is an tnstrument used to measure resistance. 
A is an instrument used to measure power. 
A is an instrument used to measure power 
Consumed over a period of Time. at, 
The voltmeter is connected ina circuit. — 
The ammeter is connected in a circuit. 
A is an instrument used to measure high resistance. 
The wattmeter consists internally of a- coil and coil. 
The accuracy of a meter varies with the of the meter. 
The of a meter should not be exceeded. 


Understand the term "parallax". 
What is the meantng of the term "interpolation"? 


Basical ty atl meter movements use the . 


A SS 


The galvanometer works on the principle of magnetic and 


The ranges in @ multi-range ammeter are changed by use of . 


~~ 


The ranges in a multi-range voltmeter are changed by use of - 


e 
ET eS 


When using the ohmmeter the circuit should be > 


The most important use of the meygar is to meastre and test 


The fuli-scale deflection reading of ar. ofmmeter is : 


yy Es 
. 


77 


heen SBE aah oR oa el ete ercace en deere MMe Oe tid caer LI babes Oar Sie AAT tee LINEN Re ENS ES OM UHI LENE SUED RTE = Le ety 


e 17 tee RATES ie og Se et 


Oey 


“ AU at eli 


NAME Lesson B~26 

DATE Electrical Systems 
REFERENCE 

1. American Electricians' Handbook, Pages 3-8 ~ 3-18. 


PROBLEMS 


1. List four reasons for pro\ iding separate circuits for lamps and motors: 
(a) 
(b) 
(c) : 
(4) 

2. Incandescent lamps for ___ sito -_ volts are more economical 
than lamps for higher voltages. 

3, Draw a diagram for a 120/240 volt single phase, three wire system. 

4, Study a 220-volt, three phase, three wire Delta system. 

'§, Study a 120/208 volt, three phase, four wire, Wye system. _: 
&, Study a 440-volt,. three pase, three wire Delta system, 


7 ree cates rele 


NAME 


Elec 


7. 


10. 


trical Systems | 


Study a 480/277 volt, three phase, four wire, 


The two frequencies that are stancard in this country are 


cycles. 


At 25 cycles, 


Study ten common distribution systems and give an example of its use. 


tof) 


Wye system. 


Lesson B-26 
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Lesson B-?7 
Elevators 


REFERENCE 


National Electrical Code, Article 620. 


PROBLEMS 
Equipment included under this Article is: 


(a) 
(b) 
(c) 
(d) 


The maximum voltage permitted on A.C. system for control and signal circuits 
is . volts except where the maximum current is 


e 
® 


The maximum voltage permitted for machine motors is volts. 
. ° . * 
Travel cables shall be Type , t or. : 
Type conductor is suitable for installation in raceways on an 
elevator. 


The minimum gauge traveling conductor permitted for lighting circuit is No. 
AWG. 


In general, conductors located in hoistway shal! be installed in 


Raceway shall terminate a minimum of inches above the floor. 


Conduits installed in hoistway shall be securely fastened to the 
or construction. 


Conductors of different systems may be installed in the same conduit provided 
the conductors are insulated for the a 


Matn feeder supply power to the elevator shalj be installed 
the hoistway. 


No conduits or wires shal! be installed in the hoistway. 


A sha!l be provided at the elevator machine 


. for disconnecting all circuit conductors to the elevator motor. 


Wiring and equipment located under the car platform of a garage elevator shal! 
be considered ina 3 
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NAME 


Lesson B-27 
Elevators Page 2 
I5. Elevator equipment shall be installed in area secured against 
16. A minimum working space of inches shall be provided in the 
rear of an elevator control panel. 
'7. Electric elevator machines shall be : 
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Lesson B-28 


Swimming Pools 
REFERENCE 


Nationa! Electrical Code, Article 680. 


PROBLEMS 
Al! _ shail be approved for swimming pool instaltation. 
Maximum voltage permitted for liahting fixtures is volts. 


All non-current-carrying metal parts of a lighting fixture shall be 


Fixtures may be installed The pool walis in 


Meta! parts of lighting fixtures installed below grade shall be 


or suitable ae . 
Al! conduits installed below grade shall be.’ or suitalbe 
Circuits supplying underwater fixtures shall pe _ ‘ 


Junction boxes focated within four feet of the pool perimeter and within eight 


inches above ground shall be constructed of _ or suitable 


Standard '5 ampere receptacle shall not be installed within feet 
of the inside walls of the pool. 


Metal parts of and shalf be grounded. 
No wiring shall installed in the poo! area. 


service drop conductors shal! not be installed above swimming pools or within 
feet of ; 


| a 9 
, . or ° 


oom 


Metal wiring enclosures shal! be . 


All pool equipment shail be to a common pool ground. 


' Metallic raceways shall not be depended upon for : 


An No, conductor shall be installed from deck 
box to distribution pane! ground. 
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NAME Lesson 8-29 


DATE . Emergency Systems 


REFERENCE 


|. National Electrical Code, Aritcle 700. 


PROBLEMS 


Emergency systems are generally installed in places of assembly such as 
and . 


Emergency systems may provide power for 


pumps and rooms. 
Atl equipment shal! be approved for use on systems. 
' Emergency systems shall be periodically. 
A. shal! be kept of tests and maintenance 


of emergency systems. 


List three means of providing emergency power: 


(a) (c) 
(b) 
Storage batteries shal! maintain voltage to a minimum of per cent 


system voltage and supply power fo all emergency circuits for a minimum period 
of minutes. 


In a hospital, the transition time from power failure on normal source to 
emergency generator shal! not exceed : seconds. 


Two separate services shall be widely separated electrically and physically 
to minimize the possibility of of supply. 


A connection ahead of service disconnecting means is permitted to prevent 
of supply through an 


within the building. 


Audible and visual signals shal! be provided to give warnings of functioning 
of . 


in general, and , not specifically required for 
emergency use, shall not be supplied by emergency lighting circuits. 


Emergency itfumination shatl include afl 
and other required to provide sufficient ifftumination. 


Emergency lighting system should be designed and installed to prevent any 
being in total ; 


7} _—eEeEEE ian tenateetie 
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NAME j Lesson B--29 
Emergency Systems Page 2 
15. Emergency circuit wiring shall be kept of all other wiring. 


16. Three and four-way switches be used on emergency 
fighting circuits. 


'7. The control switch for emergency lighting in a theater sha!! be located in 
fhe lobby or’in a 


18. Emergency lighting circuits shall be installed to provide service 
‘upon interruption of normal supply. 


19. Exterior lights may be controlled by a 


20. Branch-circuit overcurrent devices shall be accessible to 
only. , 


2. Storage batteries shal! maintain * af famp foad at a minimum of 
per cent of rated lamp voltage and for a minimum period of 
minutes. 


22. Emergency battery lights shail be installed ‘. ___ in place. 
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Lesson B-30 

Outside Branch Circuits 
REFERENCE 
American Electricians’ Handbook, Pages 8-15 - 8~19. 
National Electrical Code, Article 730. 


PROBLEMS 


This Article does not apply to equipnient or wiring of an. or 
utility. 


List three types of open conductors permitted to be installed within ten feet 
of a building: 


(a) (b) | | (c) 


* 


List two types of conductors permitted for festoon lighting: 
RE) 8) 


Minimum size conductor for overhead spans up to fifty feet shall be No. - AWG. 


Minimum size conduc’ or for festoon lighting shall be No. AWG. 

Minimum size overhead conductors for system exceeding 600 volts shall be 

No. AWG for open conductors, 

List four me shods for supporting open conductors: 

NO a AG) 

(oD) _ «@) 

Conductors or messenger cables shall not be attached to any ; 


or ———————————— 


Festoons having spans in excess of forty feet, shall be supported by a 
and approved _ 


Minimum separation for open conductors exposed to weather shall be 
inches with supports on fifteen feet intervals. 


Minimum clearance above alleys shall be feet. 
Minimum clearance for lights over a car lot shall be os feet. 


Minimum horizontal clearance for open conductors not attached to a building snall 
be feet. , 


ee a 


Minimum clearance of service drops near windows shall be feet, 
4) — — 
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NAME 


ELECTRICAL APPRENTICESHIP 
SERIES "BY + TEST NO. 1 


DATE 


l. 


12. 


13. 


14, 


MATERIAL COVERED ~ LESSONS B-l ihry Bos 


Find the average foot-candle illumination in an office having 235 sq. ft. 
area and 35,000 lumens of light flux. 


What is the speed of light? 
An increase in voltage the output of an incandescent lamp. 


There are and —————_ cathodes used in fluorescent lamps. 


Flurescent fixtures shall not be mounted less than feet above the 


floor on a 27. volt system. 


Incandescent lamps rated over watts have a mogul base. 


————E 


The “T=" rating of a lamp refers to tha diareter in inches. 
Ballast temperatures should not exceed oF. 


is provided by fluorescent ballast for 


a 


starting lamp. 
determines. the color of fluorescent lamps. 


Draw circuit connections for an instant start lamp. 


What is the total flux of a light source having 750 mean spherical candle- 
power?’ 


What are the three primary colors of light? 


of light is the redirecting of light rays by a reflect- 


SEE EY 


ing surface. 


NAME 


15, 


16. 


Vie 


Electrical Appren’ iceship 
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Draw wiring diagram for a two lamp, 8-foot, high output rated fluoescent 
baliast, 


The efficiency of a fluorescent lamp 


_as the temperature 
decreases telow normal. 


——E——E 


Define the term "foot-candle™. 


rat_ig is the best ballast noise rating. 
of a light source .s stated in lumens per watt. 


———————— 


ee ee ~___sssésdlamps have recessed double- 
contact-type bases. 


fluorescent lamp most closely 


stimulates natural daylight. 
An instrument for measuring illumination in foot-candles is _. = 


At temperatures ° to a; the efficiency of a fluorescent 
lamp is highest. 


fluorescent lamps have the highes’ efficiency. 
—. lamps are classified as Type "B” or Type “O". 
The fluorescent lamp is an ~~ device. 
2 I 


Type "_.. incandescent lamps are gas-filled. 


Match the following incandescent bulb classifications: 


(a) PAR (1) Reflector 

(b) T (2) Standard Line 
(c) PS — (3) Parabolic 

(dj Re 2 (4) Pear Shaped 
(e) A (5) Tubular 


33. 
34. 


35. 


36. 


37. 
38. 


39. 


40. 
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—_______ base is used for general service indandescent .....p6 
watts and less. 


- incandescent lamps are designed for excessive 


shocks. 


Decrease in voltage on an incandescent lamp the life and 


the light output. 


Hot cathode lamps are oof ficient than cold cathode ‘lamps. 
General~purpose fluorescent lamps are operated with ss; SCs crates. 


List five principal methods of operating fluorescent lamps? 


(a) 


a eee 


i 


A fluorescent fixture shall be mounted inches from surface of 


ceiling fiberboard. 


All metal electrical equipment near plumbing fixtures shall be grounded 


unless they are located with clearances 


feet horizontally and 
feet vertically. 


Fluorescent ballasts shall not be in contact with material. 


Grounding conductor terminal in a fixture sho!2 be designed by 
colored finish. 


At least feet of flexible metal raceway shall be installed between 
recessed fixture and outlet box. 


Branch circuit conductors within 3-inches <* a fluorescent ballast shall be 


i 3 


Type ' conductor or a type approved for temperatures in excess of 
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Page 1 
MATERTAL COVERED - LESSONS B--6 thru B-13 


Transformer coil connected to the primary source of supply is called the 


° 


coil delivers energy te the load. 


+ 


_ incorporates 
a [CC meter movement with a rectifier and is commonly used as an AC voltmeter. 


The unit of measure of inductance is 


‘“n ammeter is used to measure 


The polarity of a single-phase transformer may be or . 


A is used to measure voltage. 


Inductance is caused by a expanding and contracting 
with current. 


Draw a single phase transformer with additive polarity and label the terminale. 


In a coil a change in current produces an . 


The voltage on the windings of a _- connected 
transformer is equal to the line voltage. 


2 = NE GN 4a 


To test the insulation resistance of a conductor use a P 


The curren*. on the windings of a __ ~ connected transformer 
is equal to 0.58 times the Line current. 


Draw a bank of three transformers with wye-wye connections. 
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15. Draw a bank of three transformers witn wye-delta connections. 


16. A’ és transformer delivers engrgy at a lower voltage than 
it receives. 


17. Find the number of primary: turns in a transformer having E=240 volts, I, = 
. 10 amps., Ng = 1600 turns, Ig = 40 amps. 


18. Lis the letter symbol for A 


19. A current flow produces a small magnetic field, 


20. are used for boosting the voltage a small amount. 


21. The word "transformer" in the NEC may mean a transformer or 
a bank of or transformers. 


22. Ammeters with a fer protection, axe connected in 
in a circuit. 


23. Draw connections for a distribution transformer having a single primary winding 
and dual secondary windings for 4800 volt primary and 120/240 volt secondary. 
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Draw and label the materials needed to make an electric-bell testing outfit. 


Voltmeters are connected in ina circuit. 


A low resistance reading on a conductor indicates a ‘ 


SS 


Overcurrent protection for a transformer shall not exceed of 
the primary current. 


The is the magnetic circuit on which the windings are wound. 


Find the primary voltage of a transformer having EB, = 240 volts, N, = 50 
turns and N,, = 500 turns. 


Find the maximum primary and secondary overcurrent protection for a trans~ 
former rated 250 KVA, 240/120 volts, single phase. 


shall, be installed in vaults having oil transformers rated 
above 100 KVA. 


Dry type transformer enclosures shall be and 


a SS = (oe 


Fole mounted distribution transformers shall be mounted a mivimm of ___ 
feet above grade. ier 


Minimum clearance of combustible materials around a transformer rated 100 KVA 
shall be __———Cincches.. 
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36. 


376 


38. 


39 


40. 


SERTES "Bl", TEST NO. 2 
Page 4, 


Draw a bank of three transformers with delta-delta connections. 


The on the windings of a wye-wye connected transformer is 0.58 
times the . 


A bank of three transfo. sers is connected delta-delta to supply a load of 
800 KVA. What is the minimum size of each transformer? 


The in the windings of a wye-wye connected transformer is 
the same as the —_* 


° may be used as over~ 


r 
current protective devices for transformers. 


The transformer efficien-y is the ratio of the to the 
plus and losses. 
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MATERIAL COVERED - LESSONS B-14 thru B-17 


1. The control circuit conductors of a motor circuit may be protected by the 


branch-circuit protective device provided the device rating does not exceed 


per cent of the current capacity of the 


conductors. 
ze Like poles and unlike poles ° 
3. Use a to measure the resistance of motor windings. 
4. Motor branch-circuit protection devices may be or 


5- The speed of a constant speed induction motor is determined by the 
and of ° 


6. The motor is series-wound. 
7. Electrolytic capacitors, in capacitor-start motors, have a higher 
rating and of 
rating. 


8. Motor circuit conductors shall be a minimum of per cent of the 
full-load current rating. 


9. The in a split~phase motor provides the 
starting torque. 


10. The motor cannot start by itself. 

11. Manually started portable motors rated 1 HP. and less do not require 
12. An induction motor consists of a and a 

13. Torque is the term used to describe the motor or 


14. In general the running protection of the motor shall not exceed 
per cent of the full-load current rating. 


15. Find the synchronous speed of an induction motor having 12 poles on a 
frequency of 60 cycles. 


force. 
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The heaters in the controller provide protection for the 
motor. 


Maximm ratings of overcurrent devices for moters with high starting currents 
shall not exceed per cent of the motor full-load current rating. 


The speed of a constant speed scuirrel-cage motor is determined by the 


i a OF a SONG 0 OE Se 
The speed of a squirrel~cage mvtor depends i:90n the > applied 
oe EN Hs te OE st a tg 
The earth is a magnet. 


Current carrying capacity of motcr ci.cuit, conductors supplying th.ee motors 
shall be a minimum of per cent of the full-load current rating of 


the motor plus the of the full-load current 
of the remaining motors. 


Bearings for motors may be the __or ~ 
type. 
In a three-phase motor, the windings are electrical Jerrees apart. 


Motor circuit switches shall disconnect all conductors to the 
motor. 


Split-phase motors are for use on 115-volt or 230-volt power 

source, 

All motor terminals shall be - or . 
type motor protector is a snap-acting, bimetallic disc. 

A motor located feet from the controller is considered out of sight. 

Motor-circuit switch shall be rated. 

The most widely used types of single phase motors are - 


motors. 
The power factor of a repulsion motor increases wita the é 


Overheating of winding insulation may be caused hv lack of | 


a 
or currents. 
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Squirrel-cage motors do not have a torque. 


A split-phase motor consists of a 


es | 
switch and an protector, 


~_ torque is the starting torque of a motor. 
A capacitor-type metor is more shan a split phase motor. 
Induction motors are known 25 speed motors. 


_is used in a universal motor to keep the armature turning. 


Give proper sizes for ruining protection, conductor sizes, branch circuit 
overcvrvciiu protection, feeder overcurrent protection and tecter sizes. 
voitage is 220V, 3 phase. Use Type "THW" conductors. 
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ELECTRICAL APPRENTICESHIP 
SERIES "Bi, TEST NO. 4 
Mage 1 
MATERTAL COVERED ~ LESSONS B-18 thru B~23 
Article covers provisions ee generally in installation 
of electrical wiring and, equipment. 
The general lighting load for a school is watts per square foot. 
A feeder tap having the current carrying capacity of the feeder and 


terminating in a fusible switch witiin feet of the feeder does not 
require _ protection. 


Terminals on or 
do not require ider*+ification. 


FN tito 


No. AWG conductors shall be installed on a 15-ampere branch circuit. 
Service drops shal}. be a minimum of above roads. . 
Kah ungrounded conductor shall have __ protection. 

The identified grounded conductor shall be color-coded ; 


In general, a grounded conductor shall be installed on all 
wiring systems. 


The maximum distance between receptac:<c 2” a dwelling shall be feet. 


All 15~ampere receptacles in a dwelling shall be the .bype. 


Overcurrent protection shall be provided for each service 
conductors. 


The voltage at which the circuit operates is the ° 


AT emhimiaeetenaammeel 


The conductor shall be connected to the screw-snell terminal. 


Four-wire branch circuits shall be color-coded » red, 
and . 


The maximum voltage drop permitted on a 480 volt system for power feeders is 
' volts. 


Never install the conductor and conductors of a 
circuit in separate conduits. 


The point of service drop attachment on a building shall be a minimum of 
above finish grade. 


meet 
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19. space adjacent to electrical eouipment shall. not be used for 


storage. 
20. Multi-pole switching devices shall operate on each 
conductor. 
2i. The grounding conductor shall be color-coded P 


2.2. ‘the minimum size feeder shall be No. AWG. 


23. <A maximum of manually operated overcurrent devices shall be pro- 
vided as service equipment, 


_ tC, Should not be used for securing electrical 
equipment on masonry block walls. 


25. A white colored texminal is for the __ (identified) circuit 
conductor, 


26. The overcurrent device rating determines the 
rating. 


27. Office lighting branch circivit load shall be increased per cent. 


28. A 2000-square foot dwelling shall have a minimum of __ lighting 
branch circuits. 


29. are the power supply conductors between the 
utilities transformer and the Owner's service equipment. 


30. A feeder tap terminating in a circuit breaker within feet of the 
feeder does not require protection. 


31. An enclosed switchboard rated 550 volts requires a minimum of 
feet for working space provided there is no live or grounded parts on the 
other side of the working space. 


32. The insulation for the identified conductors of No. AWG or smaller 
shall be color-coded ; 


33. The maximum load on a portable appliance branch circuit shall not exceed 
per cent of the branch circuit rating. 


3t.. The maximum voltage drop permitted on a 120/208 volt system for lighting 
and heating loads is volts. 


35. A separate drop shall be provided for a fire pump. 
36. Small appliance outlets for a dwelling shall be installed in the __ ’ 
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u _* indicates a mandatory rule in the NEC. 


A green colored term ial is for the conductor. 


-—. 


The maximum load on a l5-ampere receptacle shall not exceed 
ampere. 


=e 


Tne dimensions shall he used for computing the building area. 


Uaderground service raceways shall be 
in the building. 


at the termination point 


Miscella..eous receptacle outlets shall be computed at amperes. 


service and service shall be grounded to a 
cold water line. 


Store-window loads shall be computed at watts per linear foot. 
A - shall be provided at the service-head. 


Circuits of 350 MCM Type "THW" conductors shall have an insulation resistance 
of _ohms. 


Throughout a system, the : conductor shall be identified. 


if four or more conductors are installed in a raceway, the conductor 
~_t, Capacity shall be derated. 


In a system with a balanced load, _s_—s§ss— current will flow in the 
neutral conductor. 


The maximum voltage drop permitted on a 550 volt system for power and 
heating loads shall be volts. 


. small appliance outlets shall be installed in a kitchen 
and shall be rated watts each. 
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Determine the minimum Type "THW" service conductors and size of service 


_ equipment for a 2300 square-foot residence with 115/230 volt, single phase, 


3-wire service, having the fUllowing appliances: 


(a; 5.0 kw Electric Water Heater (230v) 
(b) 5.0 kw Dryer (230v) 

(c) 5.1 kw Cooking Unit (230v) 

(d) 0 kw Oven (230v) 

(e) “ kw Dishwasher (1).5v) 

(ft) - “Horsepower Khir Conditioner (230v) 
(g) 12 - 2.0 kw Space Heaters (230v) 
(h) 1/4-aorsepower Washer (115y) 

(i) 1/3-Horsepower Disposal (115v) 
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MATERIAL CQVERED - LESSONS B-24 thru B-30 


1. Grounding helps to prevent 


to persons and _ 
to property. 


I a | 


2. Draw a diagram for a 120/240 volt, single phase, three-wire syster. 


o Frames of elevators shall be ; 


includes exit Lights. 


3 

4. Emergency . 
5. Lamps for outdoor lighting shall be located below all __ conductors. 
6 


« Frames of electric clothes dryers and canges shall be re 


7. Receptacles shall not be installed within __ feet of the interior swinming 
pool «..t1s. 


8. The maximum control voltage for an elevator shall not exceed _ _. volts. 


9. The secondaries of transformers shall be ___ . 


10. The standard frequency for this country is cycles. 
ll. The grounding conductor snall, be color-coded ° 
12. The minimm size copper service ground conductor shall be No. AWG. 


13. The deflection reading of an chmster the value of the 
resistance. 


1. Indicate opposite each of the distribution systems below the area or arez3 in 
which it may be used (residential, commercial, school, industzial). 


(a) 120/240 volts, single phase, three wire 
(b) 120/208 volts, thvee phase, four wire 


(c) 480 volts, three phase, three wire 


© (d) 1277/1408 volts, three phase, four wire 


15. Hmergency daring shall be cf other wiring. 


weet 
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Cea 


Outdoor lighting lampholders shall be of molded . 


Switchboard frames shall te 2 


is used to test the cable insulation. 


=e 


Draw a diagram for a 220 volt, three phase, three wire, Delta system. 


20. A sheet-metal-strap type clamp is not approved as a clamp. 
21. z lights in an auditoriim shall not be controlled from the 
stage. 
22. The mininum size copper grounding conductor for a parallel 500 MCM copper 
service entrance shall be No. __AWG. 
23. An _ground connects the non-current carrying metal parts of a 
wiring system to ground. 
2 lights and specified _ Lights shall be included 
in the emergency system. 
25. Installing mitiple driven ground rods is effective in ground 
resistance. 
nn conductors shall not be installed in a pool area. 
2’. The minimm size conductor for lighting on an elevator shall be No. AWG. 
28. The ground resistance shall not c.ceed ohms for a water-pipe 
ground and ohms for a driven ground. 
29, | measures electrical power. 
30. Increasir:; the system vcltage | _ the cable size for a determined 
load. y 
31. Disconnect means required for an elevator are (a) supply and 
(ob) sé reuriit. a 
32. All circrnits to underwater fixtures shall be < 


Sada. GCN aa AE It Bron octat “tbe netaltieedanmeb Rabie tbs bt “kien < Hab ig ey age 


WE Oet cu dee © ceeds ue 


4 
#1 
4 
ay 
t 

: 

a 

a 

i 


ity 
heat ; | 
ean We latte or ade Bae 


ELECTRICAL APPRENTICESHIP 
SERIES "S", TESE NO. 5 
Page 3 


oS oe =" systems may be connected ahead of the main service discornect 
switch. 


3k. Type "THN" conductors may b~ used for outdoor lighting. 


35. The metallic underground water piring used as a grounding electrode shall 
have % minimum buried length of feet. 


36. The maximum operating voltage for a lighting fixture at a swimming pool 
shall be | VOLES. 


37. Draw a diagram for a 277/480 volt, three phase, four wire, Wye system. 


38. The main feeders supplying power to elevators shall not be installed in 
the 3 : 


Feed 


39. Ali metal parts of a swimming pool shall be __ . 


~~ 


40. Open conductors over automobile parking lots shall be a minimum of | 
feet above grade. 


41. The miximum size grounding conductor for a 400 ampere service using Type "THW" 
conductors shall be No. AWG. 


TAR measures circuit voltage. 


4&3. shall be installed from each deck distribu- 
tion box in a swimming pool to the common ground panel. 


hho and switches snall not be in- 
stalled on emergency lighting circuits. 


os Hate Pe oe ene 


45. The deflection reading of ar amete. the value of current. 


46. The minimum size equipment grounding conductor for a 200 ampere branch 
circuit shall be No. AWG. 


47. An ohmmeter is used on a circuit. 


48. Grounding conductors shall be connected to the 
of the water meter. 


9. Ammeters are connected in a circuit. 


NAME 
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Page 4 
Service entrance conduit shall be . 
25. measure circuit current... 
All portable tools shall be ° 
Voltmeter is connecsed in a circuit. 
Generally, all metallic and __ shall be grounded. 
Ali service ¢qJuipmens shall be é 
It is more __ te operate lighting fixtures and motors on 


circuits, 
Elevatcr raceways shall terminate a minimum ¢* inches above the floor. 


in a swimming pool shall not be depended 


upon as a ground. 
All emergency systems shall be __ _.. periodically. 


Article does not apply to the exterior electrical installation 
of a powe.* Company. 
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How many recessed troffers (No. 31) having four vapid start lamps rated 3100 
lumens are requirec to produce 175 footcandles in an office area 85 ft. x 
150 ft., 8'-6" ceiling, reflective values 80% ceiling, 10% floor, 50% walls, 
75% maintenance factor? 


Find the winding current in a delta connected single phase transformer rated 
159 KVA, 240 volts. 


Draw ballast wiring diagram for two 40-watt rapid start lamps anc label each 
component. 


Draw a diagram :.ndicating two 3-way and three 4-way switches for ccntrolling 
three light outlets and identify each part. Ail lamps turn on and off 
together, 


POMET HE PPE TA ATT ee 4 


rn a rr AT ee a RT 


eM Ft ay La gicAa Alma dak ad. Sheva ier ua eh vet pet, Dre st Ud CAE OM Aan! ore Lest tennant nen cg, coe 


NAME ELECTRICAL APPRENTICESHIP 


Do 


9. 


: 
a 
Me 
i 
y 
aad 


* 
NA a ete et Handi aera vi 


SECOND YEAR CLASS ~ "SERIES B" 
FINAL EXAM 
Page 2 


Draw a diagram indicating the connections two single phase transformers rated 
4160 - 120/240 volts, to supply a 120/240 volt load and identify each com~ 
ponent, 


Find the total flux of a light source having 750 mean spherical candlepower. 


Find (a) secondary current, (b) secondary voltage, and (c) power output 
of a 5:1 transformer drawing 0.5 amps, from a 120 volt line. 


Draw 3=phase transformer connections for primary delta, lower voltage; 
secondary wye, higher voltage. Transformer has dual windings in both primary 


and secondary sides. 
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What is the per centslip of a 4 pole, 60 cycle motor operating at 1710 RFM? 
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An office building requires an incoming service of 785 amps. on a 120/208 


volt, 3-phase, 4-wire system. What is the minimum size of each transformer 
if a bank of three is installed? 


11, Find the luminous intensity of a light source producing 15,000 lumens, 


12. <A substation transformer reduces the voltage from 175 KV to 4400 voits. 
. Find the secondary current if the primary current is 30 amps. 


i3. Tweive poles are installed in a parking area to provide 5 foot-candles of 
illumination. ach pole is equipped with four 40,500 lumen lamps. How 
large is the parking area in square feet? 


14. How many poles are required for a motor to operate at 7200 RPM on 120 cycles? 
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Draw 3~phase transformer connections for primary wye, higher voltage; 
secondary delta, lower voltage and identify each ccnnection. Transformer 
has dual windings in both primary und secondary sides. 


Draw and properly identify the leads of’ a single phase transformer for 
additive polarity. 


Draw a circvit diagram for 460/265 volt, 3-phase, 4-wire, lighting and power 
system indicating voltages, light and single and three phase power connections 
and ground where required. Identify each major part or connection. 


Find the winding current of a delta cqnnected transformer having 25 amps. 
line current. 


A transformer has 7200 volt primary, 460 volt secondary, 1000 primary turns, 
10 amps. secondary current. Find primary amps. and secondary turns. 


“ 

i 

I! 

{ 

a pe pets abe Cerda t skeen Steer te ARRIGO eae neti 


ae ee etre 


NAME ELECTRICAL APPRENTICESHIP 
SECOND YEAR CLASS - CERIES "B" 
PINAL EXAM 
Page 5 


20. What size transformers are required for a 3 transformer wye-wye connected 
bank for 1250 KVA load? 


21. Find the primary winding voltage of a wye-wye connected transformer having 
440 volt line. 
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22. Using the National Electrical Code as reference, find the following for the 
electrical system below rated 240 volts, single phase, three wire, using 
Type "THW" conductors: 


(a) Maximum motor-running overcurrent protection. 
(>) Minimum feeder size. 

(c) Maximym branch circuit overcurrent protection, 
(d) Minimum branch circuit condactors. 

(e) Maximum feeder overcurrent protection, 
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23. Find the minimum Type "THW" lighting feeder permitted by the Code to serve 
ten floors of a store having 125 ft. x 200 ft. floor area. 


24. Find the minimum Type "THW" lighting feeder permitted by the Code to serve 
a hospital laving t’\ree floors of office area asd sight floors for hospital, 
150 ft. x 175 ft. floor area. 


25. Calcuiste the minimym service required for a residence of 2400 sq. ft. having 
one 12-kw range, one 5-kw water heater, 1.5 kw dishwater, 5 kw dryer, 7% HP 
air conditioning unit, 15 kw space heating, 13 HP water pump, 1/3 HP disposal 
three 1/6 HP exhaust fans and 4.5 kw shop equipuent. 


NAME ; " Lesson B-6 
Electrical Testing Page 2 


13. "Tong Test" is a convenient instrument for 
measuring current without breaking the circuit. 


14. Install ammeters in and voltmeters in 
in measuring currents and voltages. 


LS aS, 


15. For orntection of an ammeter a 
shall be installed. 


6. A , lamp tester is a convenfent 


and compact device for determining 


of a and or 
circuits. 


17. Study the magneto test set and method of use. 


18. List three advantages of the telephone receiver test set over the magneto 
tester. 


(a) 
(b) 
(ce) 
i9. Study the telephone receiver test set and method of use. 


20. What is one advantage of the telegraph sounder? 


21. Describe an electric-bell testing outfit and method of use. 
22. Describe a test lamp set. 


23. What are two items to be considered in construction of a test lamp set? 
(a) 


(b) 
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NAME. Lesson B-8 

DATE Principies of Transformers 
REFERENCE 

1. American Electricians' Handbook, Pages 5-2 - 5-3, Sec. 1-4. 

2. Basic Electricity, Pages 3-54 - 3-57. 

3. *Basic Mathematics, Pages 351 - 359. 


4. Swoope's Lessons in Practical Electricity, Pages 526 - 533. 


PROBLEMS 
I. A is a device for changing energy from one 
potential to another. 
2. The windings of a transformer are and secondary. 
3. Secondary windings are connected to the side. 
4. The tine side is connected to the windings. 


_ transformer delivers energy at a higher 


poFentTal Than Te FSsetwese 
6. List three types of losses in a transformer: 
(a) 
(db) 
. (c) 


7. A transformer which delivers energy at a lowcr7 potential than it receives is 
called a . 

8. Find the secondary voltage of a transformer having 2400 volt primary, 250 
secondary turns and 25 primary turns. 


9. Find the primary turns of a transformer having 120 volt on primary, 24 secondary 
Vursage and 100 secondary turns 


10. Basic construction ¢f a transformer consists of the fot lowing: 


(a) 


LD 


(b) 


as 


(c) 
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The universal motor has the armature winding and field winding connected in 


Three-phase delta system over 300 volts are not required to be 
except when feeding at over 300 volts, 


A motor located feet from the starter is within sight if there are 
no between the motor and starter. 


A three-phase motor may be reversed by _ any 
leads to motor. 


The 'T~"rating of a lamp refers to the in inches. 
There are and cathodes used in fluorescent 
lamps. 


On 277 volt systems, lighting fixtures shall net be mounted sess than 
feet above the floor. 


Running protection for a motor having less than 40° C, temperature rise 
shall not exceed per cent of the full load current, 


A 160-265 volt system requires approximately per cent less copper 
as a 120/208 v. system with the same load. 


type starting is for instant-start lamps. 


Indoor dry type transformers shall te mounted not less than inches 
from combustible material. 


determines the color of fluorescent lamps. 


Line current is to winding current in wye connected trans- 
formers. 


Windings on three~phase motors are spaced electrical degrees 
apart. 


The winding of a transformer js connected to the load. 


Distance between receptacles in a dwelling shall not exceed feet 
of wall space, 


type outlets shall be installed in the kitchen. 
Transformers are rated in ‘ 


Branch circuits are classified as ; > and amps. 
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£ 45. Efficiency of a transformer is the ratio of the —s——_sétto ces | 
46. Slip is the difference between _—s———s Speed and —— —C—Ci—C;*CSSpeeecgw : 

x 47. Primary protection of a transformer shall not exceed _—CsCéper cent of : 


: “a its rated current. 
48. The capacitor motor provides a __, torque. 


Lo. and types of open conductors 
are permittea to be installed within ten feet of a building. 


50, Circuit must open each ungrounded conductor. 
51. systems shall be tested periodically. 


52. conductors shall have an insulation resistance 
of 25,000 ohms. 


536 and 
im are suitable means of providing emergency power, 
54. The identified conductor shall be connected to the ~ 
terminal, ————— 
556 and other required to provide 


shall be provided for emergency illumination. 


56. A muiti-wire branch circuit on a 120/240 volt, single phase, three wire system 


contains wires and wire. 
57. All swimming pool shall be grounded to a pool 
58. Minimum size conductors for a 20-amp. branch circuit shall be No. AWG. : 
Pod 59. or shall not be installed in an elevator 
N = shaft. 
60. in the center of a dwelling area floor does not 
count as a required wall outlet. 
61. In a swimming pool, a grounded conductor shall be installed from 
box to _ ground. 
62. lighting shall be base@ on 200 watts per 


hd 4 


} 63, Separate circuits are provided for lights and motors because 
Z, and - are more common as 


° 
—a, 
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64. Two shall be provided in 
kitchens. 
65. Megger measures the of a 3 


66. The minimum size copper grounding conductor for a parallel 500 MCM copper 
service entrance shall be No. AWG. 


67. The minimum size copper grounding conductor for a service entrance shail be 


No. AWG. 

68. Service equipment shall consist of a maximum of manually operated 

or ° 

69, The of - electrodes shall not 
exceed chms and ohms for underground 

70. Service conductors shall not be ° 

71. Overhead service crop shall be attached a minimum of feet above 
grade. 


72. Maximum rating of motor circuit overcurrent protective devices shall be 
percent of motor full=-load current. 


73. In transformer vaults, the floor shall be inches thick and door 
silis shall be inches high. 
Thy is the rotating part of an induction motor. 
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75. All tools shall be grounded. 


1003 62 


+ rr a ce ri ere ee ce ES ES oe ee 


RI re pete peecnes 
tert 


AE ES te MR ST re ce 


VT 003 628 
Basic Electricity Series, No. C (Third Year), Related Training for 
Electrical Apprentices, Instructor's Manual. 


@. 
be bale ag a) hd 


aa. 


Hedinger, Howard E, 

North Carolina State Board of Education, Raleigh 
Pub Date - Jul64 

MF AVAILABLE IN VT-ERIC SET 56p. 


*TEACHING GUIDES, *TRADE AND INDUSTRIAL EDUCATION, *ELECTRICIANS, 
*ELECTRICITY, FOST SECONDARY EDUCATION, “APPRENTICESHIPS , 


} This teaching guide, the third of a four-unit series, is to help the 
ae instructor plan and present course materials to electricians in the 
- | third year of the related technical phase of post-secondary 
apprenticeship training. It was developed by a curriculum committee 
of subject matter specialists and the educational committee of the 
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this guide cover Fundamentals of A.C, Electricity, National + 
Electrical Code, related to installation in hazardous areas, and 
Motor Controls. Each lesson plan is ot ‘ined in desired results, 
equipment and materials, references, intreduction, presentation, 
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18 years old and employed as apprenti:25 in an electrical 

_ construction trade. Supplementary materials include lists of 
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BASIC ELECTRICITY 


TO JHE INSTRUCTOR 


The third year (Series C) of the course in Basic Electricity for apprentices 

is designed to make it eacier for the instructor to present the wo.k ina 
systematic manner. The lesson outlines continue the study of alternating cur- 
rent and circuits. 

It should be noted by the instructor that advanced mathematical principles are 
stressed in order to understand alternating current and the application of vectors. 
In this course, there is a continued study of the National Electrical Code in 
terms of wiring methods in hazardous locations. References are made to the 
National Electrical Code and Blueprint Reading to help clarify the Code in making 
installations in hazardous areas. Also, presented in this course is the techii- 
cal subject of motor controis and their applications. These topics are given 

in language as non-technical as possible and will continue in the fourth year 
(Series D). 

lt has been found from experience that many instructors have had difficulty ob- 
taining particular visual aids at the time they need them. It is suggested 

that each instructor find his own sources of appropriate aids. The brief list 
included in this manual will act as a guide until a more comprehensive list of 


audio-visual and other aids can be prepared. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Lesson C-1 
ALTERNATING CURRENT 
DESIRED RESULTS: 


1. To acquaint the apprentice with the importance of alternating current. 
2. To know the basic fundamentals of alternating current. 
3. To know the terminology used in working with alternating current circuits. 


EQUIPMENT AND MATERIALS: 


1. Oscilloscope 

2. Lamps 

3. Motor 

4, Relay 

5. Transformer (Bell) 
6. Capacitor 


REF ERENCES: 
1. American Electricians’ Handbook, p. 1-40 to 1-453 Sec. 112-129 & 134 
2. Basic Electricity, Vol. 3, pages 1-21, 21-343 43-57 and 77-92 
3. Basic Mathematics, Singer, pages 294-3105 319-335 
4, Film--"Alternating Currents"--35 MM slide film - Jam Handy 


5. *Swoope's Lessons in Practical Electricity, pages 340-360 
INTRODUCTION: 


alternating currents have been refe~red to briefly in other lessons. As 
you know, most all of the electric power generated and transmitted in the 
United States is alternating current. 


Five reasons are listed for using electrical energy as alternating current 
rather than direct current: 


1. The A.C. Generators have no commutators. Therefore, units having larger 
power ratings and resultant heavier current ratings can be used without 
the problem of brush arcing and heating. 


2. Because alternators or A. C. generators have no commutators, they can 
generate at comparatively high voltages such as 11,000 to 13,000 vol s. 


3. Because alternating current can be transmitted economically over great 
distances. It is possible to generate electrical energy in large 
quantities in a single station and distribute it over a comparatively 
large territory. 


4. By the use of the transformer, alternating current can be increased or 
decreased easily without much power loss. : 
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5. For constant speed work, the A, C. squirrel-cage induction motor is 
less expensive than the direct current motar, both in cost and in 
maintenance. 


PRESENTING THE LESSON: 


|. The Cycles: 
Since we know that alternating current flows back and forth in a conductor 
at regular intervals, going first in one direction and then the other. 


A. Develop the concept of the cycle using the four positions of a loop 
in an elementary generator. 


B. Define cycle~-Draw a waveform or sine wave and mark the points of maxi- 
mum, average and effective values. Have the students give definitions 
of Cycle. 


}i. Discuss and define Mechanical and Electrical Degrees 


A. Compare two and four pole A, C. generators 
1. Calculate the mechanical and electrical degrees in each generator 
per turn of rotor coil. 


B. Arrive at the definitions 


ltt. Frequency 


f. Compare the number of cycles generated per turn of rotor in two and 
four pole A. C. generators. 
1. Calculate the number of cycles generated per second in each gene- 
rator at a given speed. 


B. Arrive at a definition of frequency 


[V¥. Phase 


A. Definition of Singie-phase 
B. !n-phase 
1. Give definition 
2. Illustrate VOLTAGE and CURRENT relationship using SINE WAVES 
ae Draw Waveform or SINE WAVE 
b. Illustrate with OSCILLOGRAPH 
C. OUT OF PHASE - LAG 
1. Definition 


2. tllustration of sine waves showing the current lagging the voltage. 
D. OUT OF PHASE - LEAD 


1. Definition 
2. Illustration of SINE WAVES showing current leading the voltage. 
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V. Demonstrations with Cathade Ray Oscillograph 


A. Cycle of line voltage sine waves 
B. Waves of at least two different frequencies 
C. Current and Voltage 
1. Connect a lamp to the line 
D. Current lagging voltage 
1. Connect a relay, a transformer, or a motor to the line 
E. Current leading the voltage 
1. Connect a capacitor to the line 


Vi. Visual Aids 
Snow "Alternating Currents” 


35 MM Slide Film 
Jam Handy Organization 


APPLICATION: 


The students should complete the assignment sheet for this lesson. 


© CHECKING AND FOLLOW-UP: 
Check the answers and return the sheets to the students for placing in 
notek-oks. 


INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


|) RESISTANCE IN A.C. CIRCUITS 
Po DESIRED RESULTS: 


1. To acquaint the student with the affect of resistance only in A. C. 
Circuits. 


2. To understand the meaning of the term "power factor". 


? Lesson 0-2 
EQUIPMENT AND MATERIALS: 
c 4 1. Qscilloscipe 
: 2. Lamp bank 
3. Switches 
4. Meters 
5, A. C. Generators 
6. Capacitor 


i REFERENCES: 

a 1. American Electricians' Handbook, pages 1-43, Sec. 122 
= 2. Basic Electricity, pages 3-31 to 35 

= INTRODUCTION: 


The effect of resistance in alternating current circuits which contains 
resistance only is the same as its effect in direct-current circuits. It 
causes a loss or drop in voltage, with a specified voltage, the greater 
the resistance the smaller the current and vice-versa. Remember that some 
materials have much less resistance than others. Pure resistance circuits 
are made up of electrical devices such as resistors, lamos and heating ele- 
ments which have negligible inductamse or capacitance. When only such 
devices are used in an A. C. circuit, Ohm's Law, and the circuit rules for 
voltage, current and power can be used as in D. C. Circuits. 


Power in the A. C. circuit is determined in a similar manner as ina D. C. 
circuit by multiplying volts and amperes. When the power factor is other 
than unity, all A. ©. voltage and current are given in effective valves. 
Effective valves are determined by considering the angle of lag or lead 
between voltage and current. 


The power represented by the product of volts, amperes, and cosine is 
registered on a wattmeter or a watt-hour meter. It represents the power 
you pay for when “urnished by the electric company. 
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PRESENTING THE LESSON: 
1. Review the fundamental concepts of power. 
ae A.C. resistance circuits 
b. raw voltage and current wave 
(1) Sine waves of voltage and currents are "in phase" whenever 
they are the same frequency and pass through zero simul- 
taneously, both going in the same direction. 
(2) Demonstrate on the oscilloscope 
(3) Set up a circuit .f incandescent lamps to A. C. Power 
supply. Measure the volts, amps, and watts. Show that 
volts x amps equals watts. 


2. Determination of Power 


ae Circuit having resistance only - measure the volt~amps and 
power supplied to: 


(1) A reactor of negligible resistance 
(2) A capacitor 
b. Circuit having inductive or capacitive reactance 
(1) Measure the power Scpptied to a single-phase induction motor. 


c, Present the General Formula for Single phase or A. C. Power factor. 


APPLICATION: 


Have the students answer all questions; show all formulas used on the 
assignment sheet. 


CHECKING AND FOLLOW-UP: 


After checking the papers, return the sheets to the students for correc- 
tion and placing in their notebooks. 


INSTRUCTOR'S MANUAL BASIC ELECTRICITY 
Lesson C-3 


INDUCTANCE IN A.C. CIRCUITS 


we 


DESIRED RESULTS: 


To acquaint the apprentice with the effects of inductance in an alternating 
current ci‘ suit. 


EQUIPMENT AND SUPPLIES: 


1. Resistors, coils, capacitors, lamps 
2. Oscilloscope 

3. Connecting wire 

4, 16 MM Projector and film 


REF ERENCES: 


1. American Electricians’ Handbook, Div. 1- p. 23, Sec. 453 p. 44, Sec. 125 & 126 
@. Basic Electricity, Vol. 3, pages 49-52 

3. Basic Mathematics, pages 336-351 
4 


- Electric Circuits & Machines, Lister, pages 63-71 and pages 152-154 
INTRODUCT 1 ON: 


INDUCTANCE, which is treated in this assignment, is the electrical property 
= that in an A. C. circuit imposes a counter or back voltage. When the current 
cI) increases, inductance tries to hold it down and when the current decreases, 

! inductance tries to hold it up. While you cannot see inductance, it is 
present in every electrical circuit and has the above effects on the circuit 
whenever the circuit current changes. 


Inductance of a circuit is measured in a unit called “henrys." {t is 
expressed by the symbol L. A circuit has an inductance of 1 henry when, 
if the current is changed at the rate of 1 ampere per second, i volt is 
induced into the circuit. You must understand inductance and inductive 
reactance in orcsr to learn the basics of alternating current. 


PRESENT ING THE LESSON: 


Remember that an alternating current is continuously changing so that the 
circuit inductance affects A. C. current flow at all times. Because a 
soil of wire has more inductance than a straight length of the same wire, 


the coil is called an "inductor." 


Resistors, coils, and capacitors may be connected in series in several 
combinations. A circuit which contains a resistor connected in series 
with a coil will be considered. 
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Resistors and coils offer opposition to alternating current. The voltage 
and current relationship in a resistor will be in phase while ina coil5 
the current lags the voltage drop across the coil by 90 degrees. The 
combined opposition is called impedance and is measured in ohms. 


DEMONSTRATIONS: 


Analysis of a series circuit containing two resistors, or lamps: 
Analysis of series circuit containing a resistor in series with a coil. 


Set up a series circuit consisting of a resistor and a coil, each having 
corresponding resistence and reactance of about the same value. 


Show the actual relationship of voltage and current in each part of 
the circuit by using an oscilloscope. 


Show film--"Inductance in A. C. Circuits" 


APPLICATION: 


Check-up on Basic Mathematics: 
1. Work problems No. 2, 3, and 5, page 340. 
2. Work problems No. 1, 6, and 12, pages 342-343. 


Answer questions on the Assignment Sheet 


CHECKING AND FOLLOW-UP: 


Check the answers to questions and return to the students for correction 
and filing in notebooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


: Lesson C4 
a INDUCTIVE REACTANCE 
DESIRED RESULTS: 


To acquaint the apprentice with the effects of Inductive Reactance in an 
alternating current circuit. 


EQUIPMENT AND SUPPLIES: 
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Because an understanding of inductance and inductive reactance is funda- 
mental to an understanding of alternating current, be sure that the stu- 
dents master this material including the use of formulas. 


1. Oscilloscope 
2. Resistors 
3. Core Materials 
4. Bell Transformer 
5. Light Bulbs, for batteries & 60-watt, 110 V (white & red) 
6. Coils 
7. Wire connectors . : 
8. Meters } 
REF ERENCES: i 
1. American Electricians' Handbcok, Div. 1, page 23, Sec. 46 
Div. 1, page 44, Sec. 126 & 127 
4 2. Basic Electricity, Vol. 3, pages 61-64 i 
Aw 3. Basic Mathematics, pages 340-366 4 
dD 4, *Swoope's Laws in Practical Electricity, pages 365-366 i 
INTRODUCT | ON: i 
: 
Inductive reactance is the oppesition to current flow offered by the : 
inductance of a current. As you know, inductance only affects current 4 
flow while the current is changing, since the current change generates ‘ 
an induced EMF Reactance is expressed in Ohms as in resistance. In the i 
formula inductive reactance is represented by the letters Xe 


PRESENTING THE LESSON: 


|. Show the following waveforms on the chalkboard: 
1. A. C. Voltage and current waveforms in an inductive circuit 
2. How frequency affects current 
3. Voltage and currents are in phase in a circuit of pure resistance. 
4. Voltage and currents are 90° out of phase in a circuit of pure 
inductance. 
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INSTRUCTOR'S MANUAL Lesson 0-4 
BAS!C ELECTRICITY Page 2 
[1. Demonstrations: 
1. How inductance varies with core material. 
2. Determining the starting voltage of a neon lamp. 
3. Observing A. C. and D. C. cirrent flow in a resistive circuit. 
4. How inductive reactance affects the total circuit current. 
APPLICATIONS 
Have the students answer the questions and work the problems on the 
assignment sheet. 


CHECKING AND FOLLOW-UP: 


Check the answers and help any of the students that had trouble with the 
problems. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Lesson C-5 
CAPACITANCE 'N A.C. CIRCUITS 
DESIRED RESULTS: 


- To help clarify the concept of capacitance by showing that when the voltage 
across an electric circuit changes, the circuit opposes this change. 


EQUIPMENT AND SUPPLIES: 


1. Two-plate capacitor 
2. Knife switch 

3. Dry cell 

4, Ammeter 


Various types of capacitors 
Wire connections 

16 MM pro jector 

16 MM F ilm--"Capacitance 

in A. C. Circuits" 


OIA 
e e 


REFERENCES: 


- American Electricians’ Handbook, Div. 1, p. 23, Sec. 473 p. 44, Sec. 128 


2. Basic Electricity, Vol. 3, sages 77-92 
3. Basic Mathematics, pages 366-376 and 383 


4, *Swoope's Laws in Practical Electricity, pages 331-336 


iNTRODUCT | ON: 


Capacitance exists in an electric circuit because certain parts of the 
circuit are able to store electric charges. Capacitance is dependent on 
the area of the metal plates, the characteristics of the dielectric, and 
the distance between the plates. The effectiveness of a dielectric for 
use in a capacitor is described by a number called the “dielectric” 
constant. The number is based on the assumption that air has a dielectric 
of 1. Bakelite varies from 4.0 to 10.0, rubber compounds from 3.0 to 7.0 
and paper from 2.0 to 2.6. 


PRESENTING THE LESSON: 


A. What factors determine the reactance? 


1. The size of the capacitor is one factor. The larger the capacitor, 
the greater the number of electrons that may be accumulated on its 
plates. 

- Increasing the distance between the plates decreases capacitance. 

Changing the Dielectric material changes the capacitance. Example, 

using Mica as a dielectric increases the capacitance. 


OO RO 
° 


B. What is working voltage? 


The working voltage is the largest voltage tnat may be placed across a 
capacitor before it breaks down. The working voltage in a parallel 
circuit is the working voltage of the weakest capacitor. The working 
voltage in series circuit is the sum of the working voltages of the 
series capacitor. See formulas--Basic Mathematics, pages 377 and 394. 
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INSTRUCTOR'S MANUAL Lesson C-5 


BASIC ELECTRICITY Page 2 


DEMONSTRATIONS: (See Basic Electricity) 


1. Charging a plate NEGATIVELY AND POSITIVELY. 

2. QD. C. current flow stops when the capacitor becomes charged. Switch 
closed--capacitor charges Switch open-capagitor remains charged. 
Switch reversed-~capacitor discharges and then charges with reversed 
polarity. 

3. A. C. current in a capacitive circuit--charge and discharge currents 
cause a deflection on the A. C. ammeter. 

4. To prove that capacitors appear to block D. C. but permit A. C. to pass. 


C. Show the film--"Capacitance in A. C. Circuits” 


REVIEW of Capacitance in A. C. Circuits by having the students explain the 
terms and items brought out in the film: 


Capacitance 
Capacitor 

Capacitor charge 
Capacitor discharge 
Farad 

Microfarad 
Micromicrofarad 
Dielectric 
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APPLICATION: 


Have the students answer the questions on the assignment sheet for this lesson. 


CHECKING AND FOLLOW-UP: 


After ehecking the papers, return them to the students for correction and 
placing in their notebooks, 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Lesson C-6 


CAPAC I TANCE REACTANCE | 


DESIRED RESULTS: 


To acquaint the aporentice with the effects of Capacitive Reactance in an 
alternating current circuit. 


| 
= EQUIPMENT AND SUPPLIES: 


1. Lamps 
: 2. Resistors 
3. Capacitors 
4. Voltmeter 
5. Batteries 
6. Power supply or jransformer 


1. American Electricians' Handbook, Di, 1 - page 24, sec. 49 
page 44, sec. 129 
2. Basic Electricity, Vol. 3, pages 107-111 
3. Basic Mathematics, pages 376-381 

4. *Swoope's Laws in Practical Electricity, paces 368-371 


: © INTRODUCTION: 


Capacitive Reactance is the opposition to current flow offered ty the 
capacitance of a circuit. It is measured in ohms, the same as resistance 
and inductive reactance. Capacitive Reactance is designated by the symbol 

X, Alternating Current continuously varies in value and polarity, there- 
fore the capacitor is continuously charging and discharging, resulting in 

a continuous circuit current flow and a finite value of capacitive reactance. 


. 2 REFERENCES: 


Inductive reactance and capacitive reactance have exactly opposite effects 
in a circuit. Inductive reactance opposes change of current in a circuits 
capacitive reactance opposes change in voltage. {na series circuit the 
inductive reactance tends to neutralize the capacitive reactance. 


PRESENTING THE LESSON: 


F 1. Charging and discharging currents of a capacitor. 

2. How frequency affects the flow of A.C. current through a capacitor. 
- How capacitance values affect capacitive resistance. 

In a pure capacitive circuit, the current leads the voltage. 

Show the Pewer Wave of a circuit containing only capacitance. 


3 
4 
2 


2 3 A. Show by drawing on the chalkboard and in the text Basic Electricity: 
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INSTRUCTOR'S MANUJAL Lesson C-6 
BASIC ELECTRICITY Page 2 


‘ B. Demonstrate (See Basic Electricity, Vol. 3, pages 113-118) 
1. A voltmemter connected across a capacitor acts as a RESISTOR 
2. A neon lamp is an open circuit until its starting voltage is 
reached. 
3. Observe the time delay of an R. C. time constant. 
4, Show that a change in resistance changes the R. C. time constant. 
5. Show that a change in capacitance changes the R. C. time constant. 
6. Observe the charging current of a capacitor. 
7. Observe the capacitance reactance as the capacitance changes. 


APPLICATION: 


Answer questions and solve problems on the assignment sheet for this lesson. 
See Basic Mathematics for formulas to use with problems. 


CHECKING AND FOLLOW-UP: 


After checking the assignment sheets, return them to the students for 
correction and placing in the notebooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 
Lesson C-7 
TRIGONOMETRY FOR A.C. ELECTRICITY 
DESIRED RESULTS: 


1. To study the relationships that exist among the sides and angles of 
a right triangle. 

2. ‘'o know that these relationshins form a basic mathematical tool used 
in the solution of A. C. electrical problems. 


EQUIPMENT AND MATERIALS: 


i. Chalkboard 
2. Chalkboard Tools 


REFERENCES: 


% 
fe 


Basic Mathematics, pages 294-307 
INTRODUCT JON: 


Trigonometry is the study of the relationships that exist among the sides 
and angles of a triangle. It is one of the most useful forms of mathema- 
tics, which treats of the measurement of triangles. A study of trigono- 

metry and its methods is important to students of technical sub jects. 

The students will find its use necessary in the solution of many problems 
in alternating-current circuits, mechanics, surveying, ete- 


In solving alternating current problems, it is necessary that the stident 
know the functions of the SINE, COSINE, and TANGENT sf an angle and how to 
use them. 


PRESENTING THE LESSON: 
1. Review ANGLES--NAMING ANGLES, MEASURING OF ANGLES and KINDS OF ANGLES. 


2. TRIANGLES~-a closed plan figure of three sides. 
a. A Yight Triangle 
b. Naming the sides of a Right Triangle 


3. The Trigonometric Formulas 
ae Sine of an angle 
b. Cosine of an angie 
ce Tangent of an angle 


4. Using the Table of Trigonometric Functions 
a. How to find the decimal values of the functions of angles from the 
table of natural functions. 
b. How to find the angles corresponding to the decimal values of the 
functions. 


INSTRUCTOR'S MANUAL Lesson C-7 
BASIC ELECTRICITY Page 2 


5. Demonstrate 
a. Finding the Acute Angles of a Right Triangle. 
b. Finding the sides of a Right Triangle. 
ce How to use the Right Triangle to solve alternating apts prob- 
lems by substituting electrical values. 


APPLICATION: 


The students will answer the questions and work the problems on the 
Assignment Sheet for this lesson. 


CHECKING AND FOLLOW-UP: 


Check the answers and return the sheets to the students for correction 
and placing in their s.otebooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 
Lesson C-8 
VECTORS 
DESIRED RESULTS: 


1. To study the term VECTOR as it represents a straight line having a 
definite LENGTH & DIRECTION. 


2. To learn that VECTORS are commonly used to show the amount andj direc- 
tion of a quantitiey like 100-1b. force which acts straight up. 


3. Vectors are used to show the amount and time at which a voltage or 
current is acting. 


EQUIPMENT & MATERIALS: 

1. Chalkboard 

2. Chalkboard Tools 
REFERENCE: 


1. Basic Mathematics, pages 399-404 
INTRODUCT { ON: 


In a circuit containing only resistance, we have seen that the voltage 
and current occur at the same time or are in phase. To indicate this 
condition by means of vectors, draw the vectors for the voltage and the 
current in the same direction. Vectors which are drawn in different 
directions will indicate that the voltage and current are happening at 
different times. 


PRESENTING THE LESSON: 


1. Draw a line representing vectors for the voltage and the current 
acting in the same direction. The angle between the vectors is 
0° and is called the phase angles it is demoted by the Greek letter, 
theta £0}. (See figure 17-2, p. 399 of Basic Mathematics). Work 
the examples on the chalkboard. 


2. Draw a vector Diagram showing the voltage Vector "leading" the 
current vector by 90° in a purely inductive circuit. (See fig. 
17-4, page 401 of Basic Mathematics). We must show which vector 
is the "leading" vector and which is the "lagging" vector. To 
show these quantities, we must use the numbers on a clock. Let 
us use the hour hand of a clock as a vector. A vector pointing 
to 3 o'clock occurs after a vector pointing to 12 o'clock, and 
are 90° apart. Similarly, a vector pointing to 3 o'clock occurs 
before a vector pointing to 6 a 'aloske: 
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INSTRUCTOR'S MANUAL Lesson 0-8 
BASIC ELECTRICITY Page 2 


3. The amount of current that will flow in a "pure" inductive circuit is 
found by Ohm's Law. (See p. 401, Basic Mathematics) Demonstrate with 
several problems. 


APPLICATION: 


The students will answer the questions and work the problems on the Assign~ 
ment Sheet. 


CHECKING AND FOLLOW-UP: 


Check the answers and return the sheets to the students for correction and 
placing in their notebooks. 
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INSTRUCTOR'S MANUAL. BASIC ELECTRICITY 


4 : Lesson C-9 


SERIES A.C. CIRCUITS 
DESIRED RESULTS: 


1, To show the effects of a combination of resistance, inductance, and 
capacitance connected in series. 


2. To show the relationship of voltage and current in a series circuit 
containing R, L, and C. 


3. To acquaint the apprentice with the problem of resonance in an alter- 
nating current series circuit. 


EQUIPMENT AND SUPPLIES: 


1, A. C. Power Supply or Transformer 

2. Knife-edge switches 

3. Resistors (1500-OHM) 

4, A. C. Voltmemter (0-250 volt) 

5. Filter Choke (5-Henry) 

6. Capacitors (l-mfd & .25-mfd) 

7. 16 MM Projector - A. C. Series Circuits 


REFERENCES: 


1. Basic Electricity, pages 4-26 thru 4-42 
2. Basic Basic Mathematics, pages 408-432 


3. *Swoope's Lessons in Practical Electricity, pages 391--394 
INTRODUCT FON: 


An electrical AC circuit may be completely inductive or capacitive. 

It may also include resistance, inductance and capacitance in series. 
When the inductive reactance equals the capacitive reactance, a condi- 
tion called resonance exists. 


Since the capacitive reactance opposes inductive reactance, they will 
cancel each other and the resistance of the circuit will be the only 

remaining opposition. fllustration--AC Series Circuit Current Flow, 

pages 4-26, Basic Electricity. 


PRESENTING THE LESSON: 


|. Characteristics of the Series Circuit having R, L, and C. 
~ Circuit having X greater than X, 
B. Circuit having X, greater than x 
C. Resonant circuit, X, equal to x, 
D. Summarize the characteristics with respect to impedance, total 
voltage, and phase relation to the total voltage and current. 
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INSTRUCTOR'S MANUAL Letter C-9 


BASIC ELECTRICITY Page 2 


Demonstrations 


Ooo 


Set up a R and L series circuit voltage as shown on pages 4-37, 

Set up aR & C series circuit voltages see pages 4-38. 

Set up the L & C series circuit veltages; see pages 4-39 

Series resonance 

I. Set up and observe the voltages and current flow in an R, L, 
and C series circuit. See pages 4-40 

2. Observe the circuit voltages and current change as the capa- 
citance value is changed. 


Visual Aid 

Use a cathode ray oscilloscope to show the phase relationship of 
current and voltage across each nart of each circuit used in the 
demonstration. 


APPLICATION: 


Using the Assignment Sheets for this lesson, the students should answer 
the questions and solve the problems. 


Notes 


This is a Lengthy assignment and it may require more than one 
meeting to complete. 


CHECKING AND FOLLOW-UP: 


Correct the questions and problems, and return the sheets to the students 
for correction and filing in their notebooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 
Lesson C-10 
PARALLEL AC CIRCUITS 
DESIRED RESULTS: 


1. To determine the current and voltage relations in an alternating 
current circuit containing resistance and capacitance in parallel. 

2- To determine the current and voltage relations in an alternating 
current circuit containing resistance, inductance, and capacitance 
in parallel. 

3. To find the inductance or capacitance needed to produce resonance 
in an AC parallel circuit. 


EQUIPMENT AND SUPPLIES: 


l 5. Resistors (24 MA) 
2. Knife edge switches 6. Capacitors (32 MA & 1-Mfd) 
3. AC milliammeter (0-50 MA) 7. Filter Choke (5-Henry) 

4. Voltmeter (0-250 volt) 8. Wire connections 


- AC Power Supply or Transformer 


REFERENCES: 


1. Basic Electricity, pages 4-41 thru 4-62 
2. Basic Mathematics, pages 433-467 


INTRODUCTION: 


cl. The majority of industrial power distribution lines have currents lagging 
the voltage. Power companies have found it advantageous to offset this 
condition by connecting banks of capacitors in parallel with the load. in 
this assignment the study is first limited to a circuit containing a resistor 
connected in parallel with a capacitor. 


The second consideration is given to the parallel circuit containing three 
branches; resistance, inductance, and capacitance. When the reactor current 
is equal to the capacitor current, a parallel resonance or anti-resonance 
exists. This condition has a very practical application in the industrial 
electrical field. 


PRESENTING THE LESSON: 


|. Parallel Circuit with Capacitor and Resistance 
A. Current and voltage relations in resistance branch 
B. Current and voltage relations in capacitor branch 
C. Resultant current taken by the combining of these two branches 
into a parallel circuit 
D. Line voltage and current relations 


[l. Parallel Circuit Containing Resistance, Inductive Reactance, and 
Capacitive Reactance in Parallel 
| A. Current and voltage relationship in each branch 
Bet B. Obtaining the line current using vectors 
1. Current in capacitive reactance branch 180 degrees out of 
phase with current in inductive reactance 
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INSTRUCTOR'S MANUAL Lesson C-10 
BASIC ELECTRICITY Page 2 


2. Reactor current greater than capacitor current 
3. Capacitor current greater than reactor current 


Ill. Resonance in a Parallel Circuit 
A. Review of resonance ina series circuit 
B. Effect of line current 
1. Current is equal in inductive reactance branch and in capaci- 
tive reactive branch 
2. Line current is equal to current taken by resistance branch 
3. Line current is equal to minimum value 
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Demonstrations 
Wire up a parallel circuit ne of three branches, R, L, and C. 
1. Observe the total current of an R and L parallel circuit. 
a. Measure the branch currents of R and L 
2. Observe the total current of an R and C parallel circuit 
ae Measure the branch currents of R and C 
3. Observe the total current of a C and L parallel circuit 
4 
5 
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a. Measure the branch currents of © and L 
- Find the total current of the R; and L and C parallel circuit 
a. Measure the branch currents 1, 1., and 1, 
« Show the current flow in a parallel résonant circuit 
a. Varying values of capacitance through resonance varies the 
currents 1. and 1 
b. Check the value of circulating current in a parallel resonant 
circuit. . 
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APPLICATION: 


assistance with the problems where needed. 


CHECKING AND FOLLOW-UP: 


Check the answers and return the sheets to the students for corrections 


Complete the Assignment Sheets containing questions and problems. Lend 
and filing in their workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Lesson C-11 


POWER IN AC CIRCUITS 
DESIRED RESULTS: 
1. To understand the meaning c? the term "Power Factor". 


2. To show the apprentice how power in an AC circuit is determined. 


EQUIPMENT AND MATERIALS: 


1. Voltmeter 5. Motor or Industrial Power Load 
2. Ammeter 6. Lamp banks 
3. Wattmeter 7. Capacitors 
4. AC Power Supply 8. ‘Resistors 


REFERENCES: 


- American Electricians’ Handbook, pages 1-45 & 483 3-38 
- Basic Electricity, pages 3-33 thru 35s 3-72 thru 76 & 3-112 


l 
2 
3. Basic Mathematics, pages 402, 405, 468-490 
4. *Swoope's Lessons in Practical Electricity, page 398 


INTRODUCTION: 


The power in a DC circuit is the product of volts and amperes. In an AC 
circuit, the voltage and current are seldom in phase. Incandescent lighting 
and heating are the exceptions. The apparent power or product of volts 

and amperes must be multiplied by a "power factor" to determine the true 

or real power. 


See AC Power Waveform, pages 3-33, Basic Electricity. 
For “in phase” voltage and current waves, all of the instantaneous powers 
are above the zero axis and the entire curve is above the zero axis. This 
is determined when two positive values are multiplied together, the result 
is positive, and whenever two negative values are multiplied together, the 
result is also positive. 

PRESENT ING THE LESSON: 
[. Fundamental Concepts of Power 

A. AC Resistance Circuits 


B. AC Inductive Circuits 


C. AC Capacitive Circuits 
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INSTRUCTOR'S MANUAL Lesson C-1]1 


BASIC ELECTRICITY Page 2 


it. 


Hi. 


APPLICATION: 


Determination of Power 


A, 
B. 
C. 
D. 
E. 


Circuit having resistance only 

Circuit having inductive reactance or capacitive reactance 
Circuit having a reactive load (capacitive or inductive) 
General Formula for "single phase” or AC Power 


Measurement of AC Power 


Power Factor 


A. 


Concept, definition and determination of power factor 


Demonstrations 


A. 


Set up circuits of ineandescent lamps connected to an AC supply. 
Measure the volts, amperes, and watts. Show that volts x amperes 
equals watts. 

Measure the volt-ampere and power supplied to: 

1. A reactor of small resistance 

2. A capacitor 

Measure the volts, amperes, watts or the power supplied to a 


Single-phase induction motor. 


The students will answer the questions and solve the problems on the 


Assignment Sheet. Give assistance with the problems where needed. 


CHECKING AND FOLLOW-UP: 


After checking the answers return the sheets to the students for correc- 


tions and placing in their workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


Lesson C-12 


POWER FACTOR CORRECTION 
DESIRED RESULTS: 


To acquaint the student with the method and importance of power factor 
correction. 


EQUIPMENT AND MATERIALS: 


1. Chalkboard 
2. A capacitor (large kva) for demonstration 


REFERENCES: 
1. American Electricians' handbook 
2. Basic Mathematics, pages 490-500 
3. Library 


[NTRODUCT ! ON: 


Power is the rate of doing work. A watt is the unit of power or equal 

to the work done by the current of one ampere under the pressure of one 
volt. A wattmeter is not constructed with the basic meter movement. It 
uses field coils with no permanent magnet to furnish the magnetic field. 
Since wattmeters work differently than other meters and are easily damaged 
if connected incorrectly, they must be operated properly. 


Measurement of Power Factor can be done by using a power factor meter. 
The exterior of the single-phase power factor meter is identica}] to the 
wattmeter. While a source may produce volts and amperes, the power in 
watts may be small or zero. The ratio between the power in watts of a 
circuit and the volt-amperes of a circuit is called “power factor". In 
a pure resistive circuit the "power factor" is equal to power in watts 
divided by volt-amperes which equals one (1). 


PRESENTING THE LESSON: 


The ideal power transmission occurs when the current is in phase with the 
voltage or when the "power factor" is one (1). This can be accomplished 
by connecting a capacitor or a bank of capacitors acrcss the line or in 
parallel with the inductive equipment. Show the students a capacitor. { 


The size of the capacitor is determined from tables showing the relation- 
ship between "power-factor™, load Kva and Kva capacitors needed for any 
desired new power-factor. The size of capacitor necessary to raise the 
power factor of a given load to a higher value can be found as follows: 
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INSTRUCTOR'S MANUAL Lesson C-12 


BASIC ELECTRIC !TY Page 2 


Assume a 500 kva load at 60 per cent power factor; 500 kva x 0.60 = 30C kw. 
It is desired to raise the power facter to 90 per cent. The capacitor kva 
necessary is found by multiplying 300 kw by the factor taken from the power 
peer correction table, which is 0.85. The capacitor needed would be 

295 kva. 


The power-factor correction theory is not in the realm of apprentice work 
or the electrical maintenance department. It is an engineering probiem and 
engineers should calculate the problems with the actual correction being 
made with capacitors or synchronous motors. The maintenance electrician 
should be familiar with the dangers in working with capacitors. A capaci- 
tor can maintain a charge sufficient to produce a fatal shock for a long 
time after it is disconnected from a charged line. A capacitor should be 
fully discharged before any maintenance work is done to it or around it. 


APPLICATION: 


The students will complete the questions and solve the problems on the 
assignment sheet. 
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CHECKING AND FOLLOW-UP: 


The answers should ve checked and the papers returned to the students for 
correction and filing in their workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


NEC Lesson 6-13 
CAPAC | TORS 
DESIRED RESULTS: 


To acquaint the apprentic> with construction, installation, use, markings, 
and prutection of capacitors needed for industrial use. 


MATERIALS: 


1. AC Supply, meters and oscilloscope 
2. 100 W. lamp, 10 and 5 mfd capacitors, switches 
3. a. 16mm. sound film - Capacitance - U. S. Navy - Castle No. 15402 
b. 35 mm. - Filmstrip - Capacitive Reactance - U. S. Navy,Castle No. SN648 
4. Samples: Industrial Capacitor & Motor Capacitor 


REFERENCES: 


1. American Electricians’ Handbook, pages 4-126 thru 130 
2. ic Electricity, pages 3-93 thru 105 
3. National Electrical Code, Article 460 


INTRODUCTION: 


Practically all electrical apparatus is composed of a combination of resis~ 
tors or coils. Some industrial equipment such as capacitor motors, capaci- 
tor banks, and automatic switchgear use capacitors. Many kinds of capacitors 
are used in electricity and electronics. {!n order to choose the best type 
for a particular job, you should know how they are made and operate. You 
shoulc be familiar with the symbols used to indicate certain special types 

of capacitors. Capacitors consist of two plates of electricalconducting 
material such as aluminum or tin, separated by an insulating material called 
the "dielectric", such as air, waxed paper, mica, glass, etc. 


PRESENTING THE LESSON: ~~ 
1. The meaning of capacitance 
A. Physica! construction of a capacitor 
1. Two conductors with insulation between them 
B. Characteristics of a capacitor 
1. Will not pass current 


2. Wili hold a current 


3 


Demonstration of the action of a capacitor 


(show diagram) and set up circuit 
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ae 

is Test 1 - Close the switch and note the ammeter reading. Instantaneous 
ie current indication is followed by zero reading. 

iy Test 2 - Open the switch and connect a suitable scale voltmeter to the 

HE terminals of the capacitor about one minuce after the switch is opened. 
7 The voltmeter will read instantaneously and fall to zero as the charge 
| is absorbed by the meter. 


11. Measurement of Capacitive Reactance Effect 
A. Demonstrate the effects of capacitive reactance in a light.ng current. 
Test 1 - Insert a capacitor of about 10 mfd capacity in the circuit. Note 
the brilliancy of the lamp. 
Test 2 - Replace the 10 mfd capacitor with 5 mfd capacity. Note the bril- 
liancy of the lamp. Current decreases with a decrease of capacity. Reac- 
tance effect increases with decrease of capacity. 


B. Review the characteristics of capacitive reactance 


1. Review the formula for capacitive reactance. 


N 
e 


Calculate the reactance of each cepacitor used in the demonstration. 
3. Calculate the current for each demonstration. 
Plt. Effect of the Capacitor on Vo ltage ~ Current Relationship 
A. Connect a cathode ray oscilloscope in the circuit of a capacitor which 
is across an AC line. 
IV. Visual Aids 
A. Show sampies of models of an industrial capacitor and @ motor capacitor. 


B. Show the films. Discussion of the films. 
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INSTRUCTOR'S MANUAL Lesson C-13 
BASIC ELECTRICITY Page 3 


APPLICATION: 


Have the students complete the assignment questions based on the NEC, 


Article 460. 


CHECKING AND FOLLOW-UP: 


After checking the answers, return the papers to the students for corrections 


and filing in their notebooks. 


| 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

NEC Lesson C-14 
HAZARDOUS LOCAT!ONS 

DESIRED RESULTS: 


1. To acquaint the student with the three classes of hazardous locations 
and the general type of wiring permitted in each place. 


2. To be able to recognize a hazard and develop the ability to classify 
the hazard involved. 


REFERENCES: 


1. American Electricians’ Handbook, nages 9-180 & 181 
2. local Electrical Codes and Ordinances 
3. National Electrical Code, Articles 500 and 510 


4. National Electrical Code & Blueprint Reading, Graham, Unit 5, p. 121 ff 
INTRODUCT 1 ON: 


The assigned material for the next lessons deals with wiring in areas 

where there is danger of explosion or fire, resulting from operation of the 
electrical installation. The CODE breaks down the various types of ha- 
zardous locations into three classes. Each of these three main divisions 
is subdivided into two smaller divisions. Various types of wiring and 
equipment have been specified for the different kinds of hazards. Class | 
deals with activities in which fire or explosion may result from gases or 
vapors. Class [| deals with dusts and Class {|| is reserved fer combus- 
tible fibers. There are two small divisions under each class. In the 
first section, the particular danger is imminent at any or all times 

during the normal course of operation. !n the second section, the danger 
is not believed present under idea! conditions. It is likely to arise from 
a reasonably foreseeable accident. 


PRESENTING THE LESSON: 


First, the students should review the particular kinds of hazards covered 
by the three main divisions and the general type of wiring permitted in 
each location. 


Second, the detailed requirements for each sub-class should be carefully 
read. 


The main benefits to be derived from this study are the ability to recog- 
nize a hazard and the ability to decide upon a rough classification of the 
hazard involved. After the wireman has accomplished this much, he should 
then study the more detailed rules concerning installation. 
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INSTRUCTOR'S MANUAL Lesson C-14 ™ 
BASIC ELECTRICITY Page 2 


DISCUSSION ITEMS: 


1, What is the principle of operation of a dielectric point spray unit? 
What precautions would you suggest for preventing spark~over? 


2. {na booth where lacquers are sprayed on small machine parts, which 
is the greater hazard, explosion or fire? 


3. A motor is installed in the basement of a three-story garage building. 
This motor drives a blower which draws gasoline fumes out of the garage 
through a sheet-metal duct system to the outside of the building. 


a. What type of induction motor is required for the operation? 


b. Suppose the blower were installed on the roof instead of in the 
basement. Would this change in location after you reply? 


4. Gasoline in closed containers is stored in a large room. Through the 
upper part of the room, a 2-inch pipe carries high-test gasoline from 
a pump located outside the room to a tank located on the other side of 
the room. 
a. What type of hazard exists in the room? 


5. A certain industrial building has quantities of dry dust suspended 
in the air. 


ae What class of hazard does this constitute? 


b. Can you suggest a simple expedient for reducing the hazard inside 
the building? 


VISUAL AIDS: 


Show 16 mm Film--"Preventing Fires through Electrical Safety" Employers 
Mutual Liability Insurance Co. of Wisconsin, Wausan, Wis. 


APPLICATION: 


Have the students answer questions on the Assignment Sheet. - 


CHECKING AND FOLLOW-UP: 


Check the answers and return the sheet to the student to be placed in 
their workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


NEC Lesson C=15 
CLASS | INSTALLATIONS 
(HAZARDOUS LOCAT! ONS) 

DESIRED RESULTS? 


To acquaint the apprentice with the safety devices used in hazardous 
locations called Class |. 


REFERENCES: 


1. National Electrical Code, Article 501 
2. National Electrical Code and Blueprint Reading, Graham,Unit 5, page 121 ffs 
b/p page 123 


INTRODUCT 1 ON: 


The next three lessons are concerned with locations that, because of their 
nature, call for higher standards with respect to materials or for methods 


of installation, than are thought necessary in the general run of electrical 
wiring. 


Class | deals with activities in which fire or explosion may result from 
gases or vapor. 


METHODS OF REDUCING HAZARDS: 


1. Placing seals between safe areas and perilous ones. Seal fittings are 
inserted in conduits to arrest sparks, using a suitable compound to 
accomplish the purpose. In some areas, where non-conductive dusts are 
present, a length of conduit may serve ir, place of the fitting. 


2. Sparking devices are sealed off from runs of conduit which enter them. 
In some cases, the safety rule is met by placing sparking contacts in 
an oil bath or a hermetically sealed chamber. 


3. Rigid conduit or mineral-insulated cable are prescribed as the only 
acceptable wiring methods in the majority of hazardous locations. Con- 
tinued grounding must be assured by means of bonding and not by lock- 
nuts and bushings. Fittings must be explosion proof, dust-ignition 
proof, depending upon the nature of the particular hazard. 


4. Motors within the scope of Class |, Division |, must be explosion 
proof. Under Class |, Division 2, standard motors can be used if 
they have no sliding contacts. Motors within Class Il and III must 
be totally enclosed or pipe-venti lated. 


Extension cords are prohibited in certain occupancies, and allowed 
in others only if approved for the particular service. 
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INSTRUCTOR'S MANUAL Lesson C-15 


BASIC ELECTRICITY Page 2 


ESPECIALLY LISTED OCCUPANC IES: 


l. 


6. 


In Commercial Garages, the NEC requires that plug receptacles within 
18 inches of the floor be treated as subject to Class |, Division 2 
requirements. 


Unventilated Garage Pits, Aircraft Hangars, Gasoline Dispensing Island 
are devoted as Class !, Division 1, to a height of 4 feet above grade. 


Finishing Processes, where paints, lacquers, or other flammable coatings 
are applied by spraying, dipping, brushing, or similar means, must be 
carried out under prescribed safeguards for electrical wiring and equip- 
ment. Of particular interest here, are electrostatic units which incor- 
porate high-voliage transformers. 


Anesthetizing Locations of Hospitals are deemed to be Class |, Division 1 
to a height of 5 feet above the floor. Gas Storage Rooms are in the 
same designation. 


Special Rules apply to lighting and surgical equipment within the 
operating room. 


Theatres and Motion Picture Studios are given adequate consideration 
in the NEC. 


Fires may occur suddenly from temporary wiring in connection with stage 
scenery, projection room equipment, arc lamps, and other partable devices. 


Radio or Television Studios and Receiving Stations must be guarded from 
danger offered by high-voltage electronic wiring systems or equipment. 


VISUAL AIDS: 


Appropriate Films or Models 
APPLICATION: 


The students answer the questions on the assignment sheet. 


CHECKING AND FOLLOW-UP: 


Check the answers on the sheets and return to the students for correction 
and placing in workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 
NEC Lesson C-16 
CLASS I! INSTALLATIONS 
(HAZARDOUS LOCATIONS) 
DESIRED RESULTS: 


To acquaint the apprentice with the safety devices used in hazardous 
locations, called lass |}. 


REFERENCES: 


1. National Electrical Code, Article 502 
2. National Electrical Code and Blueprint Reading, Graham, Unit 5, See p. 125 b/p; 


INTRODUCT { ON: 


lf approved electrical devices of high quality are used, but installed in 

a haphazard fashion and with no regard to the relation of one device to 

the other, the total load, or the hazardous operating conditions, the complete 
installation may be dangerous. It ig necessary that standardized methods 

be set up which have been found in practice to be safe. 


These standardized methods that experiment and experience have shown to 


be correct are set down in a form which has come to be known as the Natio- 
nal Electrical Code. “Neéc" 


Class 1] is concerned with the possibility of fire or explosion from dusts. 


THE PURPOSES OF THE CODE: 


j 
| 
| 
4 


It is well to review the purposes of the CODE as outlined in the following 
quotation from the INTRODUCTION of the Code. 


a.» The purpose of this Code is the practical safeguarding of persons and 
of buildings and their contents from hazards arising from the use of 


electricity for light, heat, power, radio, signaling, and for other 
purposes. 


b. This Code contains basic minimum provisions considered necessary for 
safety. Compliance therewith and proper maintenance will result in 
an installation, essentially free from hazard, but not necessarily 


efficient, convenient, or adequate for good service or future expan- 
sion of electrical uses. 


c. The Code is not intended as a design specification or an instruction 
manual for untrained persons. 


The Code is revised from time to time but not necessarily at regular 
intervals. Usually the Code is reissued every two or three years. 


t Each new Code carries changes in the rules as compared with the pre- 
s} vious issue. New Sections or even New Articles are added from time 
to time. 
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we Give examples of installations that must be made in Dust areas. Show 
: how the fittings must be explosion-proof, dust-ignition proof, or dust 


il. tight, depending upon the nature of the hazard. | 


i; APPLICATION: 


al: The students will answer the questions on the Assignment Sheet for this 


4 lesson. i 
i i 
4 


i CHECKING AND FOLLOW-UP: 


‘ 
; : Check the answers and return the sheets to the students for correction and 
an: placing in their workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 
NEC Lesson C-17 
CLASS I}1 INSTALLATIONS 
(HAZARDOUS LOCATIONS) 
DESIRED RESULTS: 


To acquaint the apprentice with the safety devices used in hazardous loca- 
tions, called Class III. 


REFERENCES: 


1. National Electrical Code, Article 503 
2. National Electrical Code & Blueprint Reading, Graham, b/p, page 126 


INTRODUCT | ON: 


Class !1| deals with activities in which fire or explosion may result 
from combustible fibers. 


Electricity is a powerful force. Under control, it safely performs an 
endless variety of work for us$ uncontrolled, it can lead to harm and 
damage. It is under control when the right kinds of materials are in- 
stall. d in the right way. It becomes uncontrolled when the wrong kinds 
of materials are used or when the right kinds of materials are wrongly 
instalied. 


Uncontrolled electric power can cause fires that can kill people and lead 
to a multitude of costly results. When these things happen, individuals 
and companies are the greatest sufferers. Insurance companies also suffer 
losses, which can result only in higher rates which individuals are called 
upon to pay. Insurance companies have led the way in setting up of minimum 
standards of quality in electrical materials as well as uniform methods of 
installation. 


PRESENTING THE LESSON: 


In the state of North Carolina, there are many examples of mills that store, 
process, and weave cloth that have hazardous locations that may cause fibers 
to burn. Locations in which ignitable fibers are merely stored or handled, 
other than in the actual process of manufacture are assessed to Class Iil, 
Division 2. This classification applies mostly to warehouses in which manu- 
factured goods, materials in bales, are held for shipment to consumers. 


Study the Article 503 of the NEC for this assignment. Help the students 


to interpret the rules set up for wiring methods in the areas where com- 
bustible fibers are stored or processed. 
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INSTRUCTOR'S MANUAL Lesson C-17 
BASIC ELECTRICITY Page 2 
APPLICATION: 


Have the students to answer questions on the assignmerit sheet for this 
lesson. 


CHECKING AND FOLLOW-UP: 


The answers will be checked and the sheets will be returned to the stu- 
dents for placing in the workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 
NEC Lesson C-18 
} COWMERCIAL GARAGES, REPAIR AND STORAGE 


RESIDENTIAL STORAGE GARAGES 
(Special Occupancies) 


DESIPED RESULTS: 


", became acquainted with the National Fire Protection Association Stan- 
dards 1 certain hazardous locations: 


a. Used for service and repair operations in connection with self-propelled 
vehicles (automobiles, busses, trucks, tractors, etc.) in which volatile 
flammable liquids or gases are used for fuel cr power. 


b. Used for a residential storage garage of not more than three vehicles. 


REFERENCES: 


1. National Electrical Code, Articles 511 & 512 
2. National Electrical Code & Blueprint Reading, Graham, B/p, page 127 


INTRODUCTION & PRESENTATION: 


The provisions of this article shall apply to occupancies which may be 
hazardous because of atmospheric concentrations of explosive gases or 
} vapors, or deposits of materials which may be readily ignitable. 


The general rules of this Code shall apply to the installation of elec- 
trical wiring anc equipment in occupancies within the scope of this article 
except as such rules are modified. Where unusual conditions exist, the 
Code enforcing authority shall judge with respect to the application of 
specific rules. The Code enforcing authority shall be familiar with 
National Fire Protection Association standards applying to occupancies 
included within the scope of this article. 


ae Commercial Garages, Repair and Storage. This classification shall 
include lacations used for service and repair operations in connec- 
tion with self-propelled vehicles in which volalite flammele liquids 
or gases are used for fuel or power. In these locations there are 
or may be more thar three such vehicles stored at one time. 


b. Residential Storage Garages. This classifies a residential storage 
garace as a building or room in which not more than three vehicles 
of the types described may be stored. The building will not normally 
be used for other than minor repairs or service operations on such 
stored vehicles. 
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INSTRUCTOR'S MANUAL Lesson C-18 


BASIC ELECTRICITY Page 2 


Have the students study the articles assigned and give individual help 
where needed. 
APPLICATION: 


Have the students complete the answers to the questions on the Assignment 
Sheet for this lesson. 


CHECKING AND FOLLOW-UP: 


Check the answers to the questions and return them to the students for 
correction and placing in their workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


hc Lesson 0-19 
AIRCRAFT HANGARS 


(Special Occupancies) 


DESIRED RESULTS: 


To acquaint the student with the classification that includes locations 
used for storage and servicing of aircraft. 


REFERENCES: 


1. National Electrical Code, Articie 513, Section 5115 
2. National Electrical Code & Bluepring Reading, Graham, B/p, page 127 


INTRODUCT 1 ON: 


Aircraft hangars are assigned similar regulations as commercial garages, 
but stricter protection. This classification shall include locations used 
for storage and servicing of aircraft in which gasoline, jet fuels, or 
other voiatile fiammable liquids are used. 


PRESENTING THE LESSON: 


Call attention to the following areas and have the students read each 
subject in the Code reference. 


a. Hazardous Areas 
b. Wiring and Equipment within Hazardous Areas 
ce. Wiring not within Hazardous Areas 
d. Equipment not within Hazardous Areas 
e. Stanchions, Rostrums, and Docks 
f. Approved Seals 
g. Aircraft Electrical Systems 
(1) De-energizers 
(2) Energizers 
he. Aircraft Battery 
(1) Charging and cortrol Equipment 
i. Mobile Servicing Equipment 
je Grounding 


APPLICATION: 


ta thnwiites « 


The students will answer the questions on the Assignment Sheet. 


CHECKING AND FOLLOW-UP: 


Check the answers to the questions, return the sheets to the students 
for corrections and placing in their workbooks. 
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INSTRUCTOR'S wiANUAL BASIC ELECTRICITY 


NEC Lesson C-20 
GASCLINE DISPENSING AND SERVICE STATICNS 


(Special Occupancies) 


DESIRED RESULTS: 


To acquaint the apprentice with the classification tnat includes locations 
used for Gasoline Dispensing and Service Station work. 


REFERENCES: 


1. National Electrical Code, Article 514, Section 5120 


2. National Electrical Code & Blueprint Reading, Graham, page 128 
INTRODUCTION AND PRESENTATION: 


Space in the immediate vicinity of a gasoline dispensing island is denoted 
as Class |, Division 1, to a height of 4 feet avove grade. Bulk storage 
plants for gasoline are subject to comparable restrictions. 


This classification shall include locations where gasoline or other volatile 
flammable liquids are transferred to the fuel tanks of self-propelled vehicles. 
Dispensing islands are areas extending 18 inches in all directions from the 
base of the pump. Where an individual pump or dispensing device is not 
mounted on an elevated island, an area extending 18 inches in all directiors 
from the base of the pump shall be considered to be in dispersing island. 


Call attention to the following areas and have the students read the resiric- 
tion for each subject in the code reference. 


ae Hazardous Areas 

b. Wiring and Equipment within and not within Hazardous Areas 
c. Circuits Disconnects 

d. Sealing 

e. Grounding 


APPLICATION: 


Have the students answer the questions provided on the Assignment Sheet 
for this lesson. 


CHECKING AND FOLLOW-UP: 


After checking the answers, return the sheets to the students for cor- 
rections and placing in their workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 
NEC Lesson C-21 
BULK STORAGE PLANTS 


(Special Occupancies) 


DES IRC RESULTS: 


To acquaint the apprentice with the classification that includes locations 
vere gasoline or other volatile flammable liquids are stored in tanks of 
one carload or more. 


REFERENCES: 


1. National Electrical Code, Article 514, Section 5125 
2. National Electrical Code & Blueprint Reading, Graham, page 128 


INTRODUCTION AND PRESENTATION: 


Bulk storage plants for gasoline are subject to comparable restricitions 
as Aircraft Hangars. The products stored in these large tanks are usually 
distributed by tank truck. 


Call attention to the following areas and have the students read the rules 
for each sub ject in the Code reference. 


a.» Hazardous Areas 

32» Wiring and Equipment within and above Hazardous Areas 
c. Underground Wiring 

d. Sealing 

e- Gasoline Dispensing 

fF. Grounding 


APPLICATION: 


Have the students answer the questions provided on the Assignment Sheet 
for this lesson. 


CHECKING AND FOLLOW-UP : 


After checking the answers, return the sheets to the students for cor- 
rection and placing tn their workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


NEC Lesson C-22 
FLAMMABLE ANESTHETICS 
(Special Occupancies) 

DESIRED RESULTS: 


To acquaint the apprentice with *he classification that includes locations 
where combustible anesthetics are or may be administered to patients in 
hospitals. 


REFERENCE: 
1. Nationa? Electrical Code, Article 514, Section 5135 
INTRODUCT'ON AND PRESENTAT! Of: 


Combustible anesthetics are gases or vapors which may form flammable or 
explosive mixtures with air, oxygen or nitrous oxide. 


Anesthetizing locations are areas in hospitals in which combustible anes- 
thetics are or ‘ay be administered to patients. Such locations will in- 
clude any area that may be used for the above purpose as operating rooms, 
delivery rooms, anesthesia rooms, any corridors or utility rooms. Recovery 
rooms are not classed as anesthetizing locations unless used for the purpose. 


Call attention to the following areas and have the students read the Code 
references for each subject? 


ae Hazardous Areas 


Anesthetizing locations of hospitals are deemed to be Class |, Division 
1 to a height of 5 feet above floor level. 


b.- Wiring and Equipment With Hazardous Areas 
In hazardous areas, all fixed wiring and equipment including lamps 
and appliances shall conform to the requirements. All such equipment 
shall be specifically approved for the hazardous atmospheres involved. 
c. Wiring and Equipment Above Hazardous Areas 
hiring above hazardous areas shall be installed in metal raceways or 
Type M! cable. Equipment which may produce sparks such as lamps, 
switches, generators, motors, etc. should be totally enclosed type 
or provided with suitable guards. 


d. Sealing 


Approved seals shall be provided in conformance with the Code. 
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INSTRUCTOR'S MANUAL 
BASIC ELECTRICITY 


e. Circuits in Anesthetizing Locations 


Each circuit shali be controlled by a switch having a disconnecting 
pole in each circuit conductor supplied from an ungrounded distri- 

bution system. This circuit shall be isolated from any distribution 
system supplying areas other than anesthetizing locations by special 


transformers. 


f. Low Voltage Equipment and Instruments 


Electrical apparatus and equipment used within hazardous area, and 
which has current-carrying elements or which is frequently in contact 
with the bodies of persons, shall be designed to operate at 8 volts 
or less unless it is entirely surrounded by a metallic casing. 


ge Other Equipment 


Suction, pressure, or other equipment located or used within hazardous 


area shall be approved for Class | locations. 


in these areas shall be provided with approved means for preventing 


accumulation of electrostatic charges. 


h. Grounding 


In any hazardous area, all metallic raceways, and all non-current carrying 
metallic portions of fixed or portable equipment (except the 8 volts) 


should be grounded. 


APPLICATION: 


The students will answer the questions on the Assignment Sheet for this 


lesson. 


CHECKING AND FOLLOW-UP: 


After checking the answers, return the sheets to the students for cor- 


rections and placing in their workbooks. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 


MOTOR CONTROLS Lesson C-23 


FUNDAMENTALS OF MOTOR CONTROL 
DESIRED RESULTS: 


To study the meaning of motor control and the basic differences in manual, 
semiautomatic, and automatic controls. 


REFERENCES: 


1. American Electricians’ Handbook, pages 7-124 to 7-128 
2. AC Motor-Control Fundamentals, pages 1-9 


INTRODUCT | ON: 


Much of the inside wireman's work is concerned with motors and controllers. It 


is essential that he acquire a general knowledge of motor types, controls, and 
other characteristics. 


With the advent of mass production, down came the line shaft and the electric 
motors were installed on individual machines. This change allowed more frequent 
and more rapid starts, stops, and reversals of the machine. Once the drive motor 
was put on the machine, with the sole function of operating one piece of equipment, 
it was possible to introduce some automatic operations. 


Now, in our industrial plants, the operator sets up the original process and the 
operations are carried out automatically. These automatic operations are dependent 
upon motor and machine control. Thus, the modern machine consists of three divi- 
sions: 1. The machine, 2. The motor, and 3. The controls. 


PRESENTING THE LESSON: 


A. Discussion: 
1. What is the meaning of motor control? 
2. What is an electric controller? 


3. Discuss the basic differences in manual, semiautomatic, and automatic 
controls. 


B. Demonstration: 
1. Show the construction and demonstrate how several controllers operate. 
2. Visit the machine shop and observe the work of motor controls on several 
machines. 


APPLICATION: 


Have the student complete the assignment sheets for this lesson. 


CHECKING AND FOLLOW-UP: 


Check the answers and return the papers for correction and placing in their 
notebook. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 

MOTOR CONTROLS Lesson C-24 
CONTROL OF MOTOR STARTING 

DESIRED RESULTS: 


To acquaint the student with the basic principles and general types of 
automatic motor controls in a simplified manner. 


REFERENCE: 
1. A-C€ Motor-Control Fundamentals, pages 11-32 
INTRODUCT ! ON: 


The subject of moter controllers is of great importance to the industrial 
electrician. He is often called upon to connect, disconnect or trouble- 
shoot them. It is necessary that he have a sound knowledge of the principles 
upon which they operate. 


The most common of the controllers is the magnetic switch or across~the-l ine 
starter. This starter, combined with pilot devices, can give full protection 

to the motor and be fully automatic in operation. The student should make sure 

he understands the purpose of each component. Circuits containing plugging relays 
should be analyzed and the essential ones memorized. It is not advisable to try 
memorizing the complicated circuits of reversing or multi-speed motors. However, 
the material relating to these components should be read carefully. 


PRESENTING THE LESSON: 


A. Discuss the following types of motor starting with the use of diagrams: 
1. Full-voltage starting 
2- Reduced-voltage starting 
3. Starting Squirrel-cage motors 
4. Starting Wound-rotor motors 
5. Starting Synchronous motors 


B. Discuss the selection of starting controllers: 

1. Name the two types of starting control. 

2- How many types of protection are there for motors? 

3. Do the running conditions of the motor affect the type of control to be 
used on a motor? 

4. What is the difference between an automatic and a semiautomatic controller? 

5. Summarize the factors needed to be considered when selecting starting con- 
trollers. 


C. Problem for illustration: 
lt is desired that four motors start in the sequence 1, 2, 3, and 4, the start 
button being depressed only once to establish the sequence of operations. A 
second requirement is that if one motor stops because of operation of its over- 
load device, or for other reasons, the others will continue to operate. Stan- 
dard magnetic switches are to be used. Draw the diagram of the circuit on the 
chalkboard. 
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INSTRUCTOR'S MANUAL. Lesson C-24 
BASIC ELECTRICITY Page 2 


APPLICATION: 
The students will complete the assignment sheets for this lesson. 
CHECKING AND FOLLOW-UP: 


Check the answers and return the sheets for correction and placing in 
notebooks, 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY , 
ie MOTOR CONTROLS Lesson C=25 


CONTROL COMPONENTS 
DESIRED RESULTS: 


To give the student an insight into the many variations in devices used to 
control the functions of motors. 


REFERENCES: 


1. A-C Motor-Control Fundamentals, pages 33-70 
2. Catalogs on Control Components 


INTRODUCT | ON: 


The selection of control components is carefully made after it has been decided 
what functions of control are needed for a machine. !t should be remembered that 
a motor can perform only as well as the components in its control circuit. The 
fact that a certain component is a high quality product does not necessarily mean 
that it will perform well in a particular circuit. The component must be selected 
to fit the motor to be controlled and the function to be performed. 


PRESENTING THE LESSON: 


Discussion Questions: 
©) 1. What functions of control are intended to be performed by switches and breakers? 

2. Compare a contactor and an across-the-line motor starter. 

3. What is meant by a relay? What is required to operate a voltage relay? 

4. What is meant by the terms pull-in current, drop-out current, and differen- 
tial used in connection with current relays. 

5. Name two uses for a frequency relay. What are the two basic methods of 
delaying the closing or opening of the tinie-delay relays. 

6. What is the chief advantage to using an automatic motor starter instead of a 
manual motor starter? What is meant by clapper-type and solenoid type con- 
tact arrangements? 

7. Name the three basic magnetic shapes used on modern motor starters. 

8. What is the basic difference between a motor starter and a motor controller? 

9. What is the common name for a manual reduced-voltage starter? Name three basic 
methods of obtaining reduced-voltage starting. 

10. What is meant by the following: 


ae Definite time control de Selective speed control 
b. Current-limit control e. Automatic speed control 
c. Sequence speed control f. Reversing starter 


APPL ICAT ION: 
The students should complete the assignment sheets. 


CHCCKING AND FOLLOW-UP: 


4) Check the answers with the Instructor's Answers. Help those that have trouble 
| finding the correct answers. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 
MOTOR CONTROLS Lesson C-26 


PILOT DEVICES 
DES IRED RESULTS: 


1. To acquaint the student with the basic types of control components. 
2. The student siould be able to look at a strange control device and analyze 
its function both mechanically and electrically. 


REFERENCE: 


1. A=-C Motor Control Fundamentals, pages 71~87 
INTRODUCTION: 


All componc scs used in motor=control circuits are classed as either primary control 
cevices or pilot control devices. A primary control device connects the load tu 
the power line, such as a motor starter or controller; they may be manual or auto- 
matic. Pilot control devices are those which control or regulate the primary con- 
trol devices. Pilot devices are such components as push buttons, float switches, 
pressure switches, limit switches, and thermostats. We will cover the most common 
and frequently used types in this lesson. 


PRESENTING THE LESSON: 


1. Dececribe various pilot devices and their uses. The requirements of pilot 
devices vary greatly with their function and their proposed use. 

2. Demonstrate samples of pilot devices available. Show how they are installed 
and ways to “trouble-shoot" when the unit will not function. 

3. Invite a specialist that deals with motor controls and pilot devices to give 
a demonstration to the class. 


4, Use Review Questions, pages 86-87 of A-C_ Motor-Control Fundamentals for 


discussion. 


APPLICATION: 


Have the students complete the questions on the Assignment Sheets. 


CHECKING AND FOLLOW-UP: 


Check the answers on the Assignment Sheets and return to the students for correction. 
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INSTRUCTOR'S MANUAL " BAS!C ELECTRICITY 
ne MOTOR CONTROLS Lesson C-27 
. CONTROL-CIRCUIT DIAGRAMS 
DESIRED RESULTS: 


To learn the basic symbols that are used en prints to express the meaning and 
purpose of the circuit. 


mEFERENCE: 


1. A-C Motor-Control Fundamentals, pages 89-lu5. 
INTRODUCT 1 ON: 


Until the electrician masters the control diagrams, he will be dependent upon someone 
else fur most of his information. This lesson deals with the written language of 
control and control circuits. It will be necessary for the apprentice to learn the 
basic symbols in order to understand the details of the schematic control diagrams. 

; When we learned to read English, we first learned the 26 letters of the alphabet that 
are used to form all the words and sentences. The same thing is true in learning a 
graphical language. There are only a few basic symbols that are used to express the 
meaning and purpose of the control circuit. 


PRESENTING THE LESSON: 


r 


it 1, Use Fig. 5-i, page 91 for a drill on recognizing the basic symbols, 
2. The contre] diagram is the written language of control circuits and it takes 
several different forms to fit the needs. Study the three general types of 
control diagrams used in the text. 
3. Show how a schematic diagram is developed from a wiring diagram. Wiring dia- 
gram trom the schematic. 
4. 1f possible, have available control-circuit diagrams used in the local area 
for review oy the class, 
5. Discuss the adding of circuit elements, such as a limit switch, float switch, 
or push button to an existing circuit. 
6. Summarize the use of schematic and wiring diagrams as presented in this lesson. 
APPLICATION: 

Have the students complete the questions on the Assignment Sheets. 
CHECKING AND FOLtOW-UP : 

Check the sheets ind return to the students for correction and filing. 
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INSTRUCTOR'S MANUAL BASIC ELECTRICITY 
MOTOR CONTROLS Lesson C-28 


DEVELOPMENT OF CONTROL CIRCUITS 


DESIRED RESULTS: 


1. To acquaint the student with the principles i.volved in the development of 
control circuits. 


2. To have the student practice the development of a circuit adding one function 
at a time. 


REF ERENCE s 


1. A-C Mctor Control Fundamentals, pages 107-131 
{NTRODUCT ION: 


In the development of control circuits, they are seldom drawn or designed as a 
complete unit. They are developed one step at a time, edding only the components 
necessary to perform that function. The designer of a circuit should have all of 
the control functions in mind when he starts. He should analyze the circuit after 
each addition to check that it does not interfere with previous operations and tha* 
it will perform the function intended. The greatest danger in developing control 
circuits is to attempt to draw a complete circuit at one time. Therefore, it cannot 
be overstressed that the step-by-stes method of developing control circuits will 
lead to very few errors. [+t will save many hours of "trouble-shooting" trying to 
fina out why a circuit did not function after it was wired. 


PRESENTING THE LESSON: 


1. Discuss the basic two-wire and three-wire circuiis in the development of 
contyol circuits. 

2. Using a schematic diagram, show the simplest method for the development of 
a control circuit by starting with the coil and the overioads. 

3» Review with the students the development of illustrated circuits No. 1-8 
given in the text. 

4. Using the review questions, assign the problems for the students to c.velop. 


One problem for eac’1 student or one problem for two students to work together. 


APPLICATION: 


Have the students complete the problems on the Assignment Sheet. 


‘CHECKING AND FOLLOW-UP: 


Check the assignment sheets and return to the student for correction and placing 
in their workbooks. 
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Lesson No. 


NOTE: 


All textbooks listed fer the First and Second years plus the followings: 


INSTRUCT ICNAL MATERIALS 


Recommended Films 


Third Year 


Alternating Current, 35 mm slide film 
Jam Hardy Corp. 


"Inductance in A. C. Circuits", 16 mm Sound 
Production No. MN 8018-B ($16.75--List Price) 
Norwood Studios, inc., Film Division 

926 New Jersey Ave.. NW. 

Washington, D. C. 


"Capacitance in A. C. Circuits” 
Production No. MN 8018-B ($12.50--List Price) 
Norwood Studios, Inc. 


"A. C. Series Circuits" 
Production No. MN 8018-C ($11--List Price) 
Norwood Studios, Inc. 


"A. C. Parallel Circuits” 
Production No. MN 8018-D 
Norwood Studios, Inc. 


(Pil--Lisct Price) 


1. "Capacitance™, 16 mm Sound 
Castle Film No. 15402 
U. S. Navy 
2. “Capacitance Reactance” 
Castle Film No. SN648 
U. S. Navy 


These are suggested filmsj any other appropriate filn may be used with 
specific topics. Be sure to check the "Free Film” catalogs for the 
same titles. 


Textbooks 


(Approx. ) 
List Price 
A. C. Motor Control Fundamentals $ 5.95 
by Re L. McIntyre 
McGrav Hill Book Cn. 
National Electricat Code and Biueorint Reading $ 4.90 


by K. C. Graham 
American Technical Society 
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VT003_629 


Basic c.lectricity Series, No, C (Third Year), Apprentice Training 
in Electrical Work, Related Instructional Material, Assignment 
Sheets and Intormation Sheets, 


Hedinger, Howard E. 

North corone State Board of Education, Raleigh 
Puo Date - Aug 

MF AVAILABLE IN VT-ERIC SET 89p. 


*STUDY GUIDES, *TRADE AND INDUSTRIAL EDUCATION, *ELECKRICIANS, 
*ELECTRICITY, POST SECONDARY EDUCATION, TESTS, *APPRENTICESHIPS, 


This study guide, the third of a four-unit series, is for individual 
student use in acquiring technical information in the third year of 
the related technical phase of post-secondary electrician 
apprenticeship pers It was developed by a curricuium committee 
of subject matter specialists and the educational committee of the 
National Electrical Contractors of North Carolina, tested on a small 

roup, and used in apprenticeship programs. Assignment and 
information sheets for 28 lessons cover fundamentals of A.C. 
electrivity, tne National Electrical Code, in terms of installation 
in hazardous areas, and motor controls. They contain textbook 
references and problem exercises. The teacher of the 144-hour 
course should be a journeyman tradesman, and the students should be 
18 years old and employed as apprentices in an electrical 
construction trade, Supplementary materials include unit tests for 
approximately every six weeks and a final examination. Correlated 
lesson plans for the instructor are given in VT G03 626. Documents 
of the series are listed as VT 003 624 through VT 063 631, (HC) 
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PREFACE 


The materials in this publication have been prepared te provide speci- 
fic assignments for studying related topics necessary in the training 

of electrical apprentices. An effort was made to develop the. schedule 
for the instructors to follow as the apprentice progresses with his _ 

training. It will also enable the apprentice to know what skills and 

knowledges will be required of him. One objective of this program is 

to aid the instructor and employer in providing experiences necessary 

to develop a competent worker in the electrical field. 


This workbook includes assignment sheets and information sheets for 
the electrical apprentice to use in searching out related information. 
They contain textbook references, problems to solve and key sentences 
to complete, diagrams to draw, and blueprints to consult. The appren- 
tice should study the assigned references before he attempts to answer 
the questions or solve the problems. 


In actual use of these lessons, instructors should feel free to modify 
their application of the material to conform with local needs. For 
example, there may be certain sections of the Code to teach because 
the apprentices are working with special installations. Thus, the in- 
structor will prepare additional materials to use with the course. 

Ir. other classes, the instructor may need to spend more time on topics 
dealing with mathematics than with blueprint reading. In any event, 
the minimum class time for related material is 144 hours per year. 

It is sincerely hoped that the assignment sheets are used correctly, 


so that apprentices can gain maximum benefits from their related studies. 


A. J. Bevacqua, Coordinator H. E. Hedinger 
Curriculum Laboratory Curriculum Spec..alist 
Department of Community Colleges 
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ASSIGNMENTS 


THIRD-YEAR APPRENTICE TRAINING PROGRAM 


BASIC ELECTRICITY 


THIRD YEAR 
SERIES - C 3 
LESSON PAGE NO. LESSON TOPICS 
C-1 1 ALTERNATING CURRENT 
C~2 5 RESISTANCE IN A.C. CIRCUITS 
03 7 INDUCTANC® 
ie 9 INDUCTIVE REACTANCE 
C-5 12 CAPACITANCE (in A.C. circuits) 
C~6 15 CAPACITIVE REACTANCE 
C-7 17 PRINCIPLES OF TRIGONOMETRY 
C-8 19 VECTORS 
G-9 21 SERIES A.C. CIXCUITS 
C-10 25 PARALLEL A.C. CIRCUITS 
CAl 29 POWER IN A.C. CIRCUITS 
C-12 31 POWER FACTOR CORRECTION 
C-13 33 CAPACITORS 
P C-1,, 35 HAZARDOUS LOCATIONS 
C-15 37 CLASS I ~ INSTALLATIONS 
C-16 39 CLASS II - INSTALLATIONS 
; C-17 13 CLASS III - INSTALLATIONS 
: C-18 45 COMMERCIAL & RESIDENTIAL GARAGES, 
REPAIR & STORAGE 
- C19 47 AIRCRAFT HANGARS 
C-20 49 GASOLINE DISPENSING AND SER. STATIONS 
C-2) 51 BULK STORAGE PLANTS 
C-22 53 FLAMMABLE ANESTHETICS 
6-23 55 FUNDAMENTALS OF MOTOR CONTROL 
C-24, 57 CONTROL OF MOTOR STARTING 
C-25 61 CONTROL COMPONENTS 
C-26 65 PILOT DEVICES 
C-27. 67 CONTROL-CIRCUIT DIAGRAMS 
C-28 © b9 DEVELOPMENT OF CONTROL CIRCUITS 
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ASSIGNMENT DATE 


NAME Lesson G-1 


DATE Alternating Current 
REFERENCE 
1. Croft's American Electrician's Handbook, Pages 1-40 - 1-Ah, Sec, 112-129, 1-45, 
2. Basic Electricity, Pages 3-1 - 3-21, eo sar as ~ 3-57, and 3-77 - 3-92. 
PROBLEMS 
1. An alternating current or voltage is one which is | at 
intervals. 
2. Alternating voltages and currents follow a curve known as the 
es (curve). 
Sé A is a complete set of values through which an 
current passes. 
4. Frequency of an alternating current is the 2 | 
of cycles completed in _ second. 2 
5. One cycle is equal to : : electrical degrees. | 
6. Phase is a term used to express ° 
7. Twe phase current its two different 90 degrees 
out of phase. 
8, Three-phase current is different alternating currents 
degrees out of phase. 
9. The maximum value of alternating current or voltage is = 
10. The average value of alternating current or voltage is 
and times =e 
ais 


The ; value of alternating current or voltage is 
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NAME ee Lesscn C-I 

Alternating Current ® Page 2 

12. Resistance . and may affect the current | 
in an a-c circuit. 

13. List two factors which affect the resistance in an a-c circuit: 
(a) (b) 

14. Ohms Law applies to a-c circuits containing only. 

15. Vottage and are in phase in resistive circuits. 

[6. Average power is equal to product of _ ——/>__s 
anc . 

17. ‘inductance produces to flow of current and makes the current 

the 
16. Pure inductive circuit causes the vO the 
__. by degrees. 

19, inductance exists because electric current produces a field. 

20. Unit of inductance is 

21. Unit of inductive reactance is 

22. Inductive is the opposition to alternating current pro- 
duced by inductance. 

23. Magnetic field expanding and contracting with a Bee 
produces inductance. 

24. Capacitance produces to flow of current and makes the current 

the 

25. Pure capacitive circuit causes the — — —“(;(‘“C;CC‘éiC 
the = by _ _ __ degrees. 

26. Unit of capacitance is a : . 


NAME Lesson C~1 


Alternating Current . "Page 3 
° 27. Unit of capacitive reactance is — 
z- 28. Symbol for inductance is ‘ 


29. Symbol for capacitance is . 
30. Symbol for inductive reactance is ° 
31. Symbol for capacitive reactance is ae 
32. Iron increases inductance. 
33. Copper decreases inductance. 
34. List eight items that affect inductance: 
(isis 
tb) Ss, AF) 
OY ge te) 
(aq) Oh) 


35. When are DC circuits affected by capacitance? 


q 


. : 36. Capacitors and are electrical 


devices which are used to add capacitance to a circuit. 


. 37, Capacitance exists because certain parts of the circuit are able 


to electric charges. 


38. What is a capacitor charge? 
39. What is a capacitor discharge? 


40. What is the frequency of a generator having 12 poles and revolving at, 720 RPM? 
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NAME eae Soe Lesson 6-2 
Resistance in A-C Circuits . Page 2 

13. Resistance is expressed in terms of 

14. Power factor is expressed in or 

15. Power factor in a resistive circuit has a value of 

16. Power factor is the ratios of _ of the circuit and 
of the circuit. 

17. Find the power and the power factor ef a resistive circuit with impressed 
voltage of 220-volts and current of. 10 amperes. 

18. A water heater rated 5000 watts is connected on a 220-volt system. 


current in the A-C circuit. 


Find the 
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NAME eae Soe Lesson 6-2 
Resistance in A-C Circuits . Page 2 

13. Resistance is expressed in terms of 

14. Power factor is expressed in or 

15. Power factor in a resistive circuit has a value of 

16. Power factor is the ratios of _ of the circuit and 
of the circuit. 

17. Find the power and the power factor ef a resistive circuit with impressed 
voltage of 220-volts and current of. 10 amperes. 

18. A water heater rated 5000 watts is connected on a 220-volt system. 


current in the A-C circuit. 


Find the 


Lesson C-3 


DATE Inductance 
REFERENCE 
1. American Electricians! Handbook, Pages 1~23, Sec. 45; 1-4h, Sec. 125, 126. 


10. 
il. 


Basic Electricity, Pages 3-49 - 3-52. 
Basic Mathematics, Pages 336 - 339. 
PROBLEMS 
is the unit of inductance. 


is the symbol of inductance. 


What is inductance? 


What effect does inductance have in an A.C. circuit? 


Pure inductive circuit causes the current to the voltage 


by es 

Increase in of a coil or increase in 
affects the inductance in a circuit. | 

cone increases inductance. 

cone decreases inductance. 


List eight factors on which inductance depends. 
Oe) eH) 
(>) 
GO a (8) 
(d) (h) 


As voltage and current increases, inductance the increase. 


As voltage and current decreases, inductance the decrease. 


SS ee —— 
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NAME Lesson C-4 


DATE Inductive Reactance 


REFERENCE. 
American Electricians! Handbook, Pages I-23, Sec. 46; |~44, Sec. 126 & 127. 


Basic Electricity, Pages 3-61 - 3-64. 


Basic Mathematics, Pages 340-343, ¢ 
PROBLEMS 
Unit of inductive reactance is . 
symbol of inductive reactance is z 
Inductance is the opposition to the flow of changing current 


due to inductance. 


In D.C. circuits occurs only when current 
is turned on or off. 


In 60 cycle A.C. circuits, inductive reactance occurs times 
per second. 


An increase in or will increase 


Phase : 
current logs the voltage. 


is the amount in degrees by which the 


The phase angle depends on and 


Inductive reactance is proportioned to the product of the 

and weses. 

Find the inductive reactance of a coil with an inductance of 15 henrys at 60 
cycles. 


NAME 


Lesson C-4 


inductive Reactance Page 2 


Ht. 


15. 


.Find the inductive reactance of a [5~henry coil at 120 cycles. 


A coi! has an inductive reactance of 755 ohms at a frequency of 60 cycles. 
What is the inductance of the coil? 


At what frequency will a 2.5 henry coil produce an inductive reactance of 
1884 ohms? 


Find the vo!ftage drop across a coil having an inductive reactance of 942 ohms 
and a 2-ampere current flow. 


Find the current flowing in an A. C, circuit having a 120-voit source and 
5-henry coil at 50 cycles. 


. Find the inductive reactance of a 3~henry cecil with a [20-volt A.C. source 


and a flow of 4 amps. in the circuit. 


x 
rf 
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NAME | Lesson 6-5 


DATE Capacitance 
REFERENCE 
1. American Electricians! Handbook, Pages 1-23, Sec. 47, 48; 1-44, Sec. 128. 


Basic Electricity, Pages 3-/7 - 392. 


Basic Mathematics, Pages 366-376, 383. 


PROBLEMS 


The letter symbol for capacitance is ° 


The unit of capacitance is . 
Capacitance is the . of a circuit to store electrical energy. 
Two conducting materials separate:: by an insulating material are called 


or * 


In an A.C. cir~uit, a capacitor is constantly and 


The effect of capacitance in an A.C. circuit is that it produces | 
to the flow of . 
In a pure capacitive circuit, the will lead the 


by °. 
A charged plate stops the flow of electrons from the place. 


A charged plate stops the flow of electrons to the plate. 


What is capacitor charge? 


What is capacitor discharge? 


NAME i : Lesson C-5 


Capacitance Page 2 
; “ 12. One.microfarad is .  farad. 
— 
13. “One is { farad. 


T,000,000, 000, 000 a er 


4, The capacitance of a capacitor depends on the 


and the of the dielectric. 
’ 5. The ‘larger the plate area, the larger the : 
t6. The thicker the dielectric, the larger the _ 
om 17. The total value of capacitors connected ix paralicl is the 
18. Capacitor plates are made of a 
or * 
19. Dielectric materials are and 
20. Series connection of capacitors’ incréases.the -- - . tte og 
_of the dielectric and the capacitance... 
21. Parallel connection of capacitors increase the: _ area and 
i, _ the .capaci tance. 
} 22. What is the working vol tage of a capacitor? 
i ; oe a 
4 | 23. Find the total capacity in paraliel of !5-uf, 45-uf and 10-uf capacitors. 
p 4 : 
; | . 7 
Si 


qu 
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NAME ; Lesson C-6 


DATE | Capacitive Reactance 
REFERENCE 

lL. American Electricians’ Handbook, Pages 1-24, Sec. 49; 1-44, Sec. 129. 

2. Basic Electricity, Pages 3-107 - 3-Ili. 

3. Basic Mathematics, Pages 376 - 381. 
PROBLEMS 


i. The symbol for capacitive reactance is _ . 


2. The unit of capacitive reactance is 

3. The __ to alternating current produced by capacitance is 

4, Capacitive reactance is affected by the and 

5. Capacitive is inversely proportioned to the product 


of the frequency and capacitance. 


9° 


6. Ina pure capacitive circuit the current ) the voltage by 

7. In D.C. circuit . is considered infinite because 
-there is no continuous flow of Sy 

8. Increase in frequency or capacitance will decrease _ é 

9. Phase is the amount jn degrees by which the current teads the 
vol tage. 

10. The phase angle depends on and - 


It. Small has a farge reactance. 


12. large capacitor has a reactarice. 


13 


Lesson C-9 


= Series A.C. Circuits 
REFERENCE 
Basic Mathematics, Pages 408 - 432. 
Basic Electricity, Pages 4-26 - 4-42. . 
PROBLEMS 


In A. C. circuits containing resistance only, the current is 
with the voltage. 
In A. C. circuits containing inductance only, the current is 


with the voltage and the voltage by __ 


degrees. 
In A. C. circuits containing capacitance only, the current is 
with the voltage and ——séste::~Vol tage by degrees. 
In series A.C. circuits containing resistance and inductance, the current 
the voltage. 
tn series A.C. circuits containing resistance and capacitance, the current 


the voltage. 


in series A.C. circuits containing resistance, inductance and capacitance, the 


current may or the voltage depending on the 


values of the and 
In series A.C. circuits, the is the same throughout the circuit. 
The term "in phase" indicates a A.C. circuit. 


The term "lag" indicates an A.C. circuit. 


The term “load" indicates a A.C. circuit. 


NAME Lesson C-11 
DATE on Power in A. G. Circuits 
REFERENCE 
1. American Electricians' Handbook, Pages 1-45 ~ 1-48, 3-38 
2. Basic Electricity, Pages 3~33 - 3-35, 3-72 ~ 3-76, 3-112 
53. Basic Mathematics, Pages 402, 405, 468 ~ 490 
PROBLEMS 
i. The in any electrical circuit is the product of —_ 
and flowing at that time. 
2. Ina resistive circuit, power is found by multiplying the 
by ° 
3. Ina reactive circuit, power is found by multiplying the 
by only that portion of the which 
is with the voltage. 
4. Average is the product of the voltage and current. 
5. Apparent is the product of the voltage and reactive 
current. 
6. Apparent power units are in . 
7. Reactive power units are in : 
8. True power units are in : 
9. Write the formula fer finding true power in watts. 
10. Power is the ratio of true power to 
apparent power. 
ll. Power factor is equal to cosine of the angle of ‘ 
12. Find the power factor of a motor drawing 500 watts and 5 amps from a 120-volt 
60-cycle line. 
13. 


Lights and motor loads of a stove draw 32 kw. The power factor of this load is 
75 per cent. Find the apparent power delivered to the stove. 


NAME . Lesson C-11 


Power in A. C. Circuits Page 2 


LA. 


15. 


16. 
17. 
18. 


19. 


A motor drawing 10 amps at 80 per cent power factor lagging is connected in 
parailel with a motor drawing 12 amps at 80 per cérit lagging from a 120-volt 
line.. Find the total true power, total pf, total current, and total apparent 
power; and draw vector diagram. 


A motor drawing 30 kva at 60 per cent lagging power factor is connected in 
parallel with a motor drawing 45 kva at 50 per cent lagging power factor. 
Find total true power, total power factor, and total apparent power. 


In an :nductive circuit, the reactive power the true power. 
In a capacitive circuit, the reactive power the true power. 


An incandescent load of 4 kw is connected in parallel with an inductive motor 
drawing 8 kw at 75 per cent power factor from a 208 volt, 60-cycle line. Find 
the total true power, total apparent power, total pf, and total current; and 
draw vector diagram. 


An induction motor drawing 20 kva at 70 pez cent power factor is connected in 
parallel with synchronous motor drawing 10 kva at 65 per cent from a 440 volt, 
60-cycle line. Find total current, total pf, total true power, and total 
appdrent power; and draw vector diagram. 


oN eteki 


Lesson C-12 


Power Factor Correction 


REFERENCE 


American Electricians! Handbook, Page 7-93. 


Basic Mathematics, Page 490 ~500. 


PROBLEMS 
A synchronous condenser fs a synchronous motor used to correct power factor 
only and does not pull any 
Synchronous motors may be used to correct __ factor of a system. 


Lower power factors the total current of a circuit. 


. _ Low power factor may be due to large power consumption by 


motors. 
The ____ is the actual power which may be measured 
by a watt meter. | 
Power factor is the ratio of - to 


on = 


NAME Lesson 0-13 
DATE _ Capacitors 
REFERENCE 
1. American Electricians! Handbook, Pages 4-126 - 4-130 
2. Basic Electricity, Pages 3-93 - 105 
.3, National Electrical Code, Article 460 
PROBLEMS 

1. What installations of capacitors are covered by this article? 

2. What type of capacitor installation requires a vault? 

3. How shall capacitors be protected against mechanical damage? 

4. Capacitors shall be provided with cases or supports. 

5. Component transformers to capacitor installations shall have a KVA rating not 
less than per cent of the KVAR rating. 

6. For capacitors rated 600 volts or less, the time it takes to discharge to 50 KVA 
or below shall be a maximum of minutes. 

7. List two means of capacitor discharge: 
(a) 
(b) 

8. In correcting the power factor of a motor circuit, the KVAR rating shall not 
exceed the value to raise the lead power factor of thc motor to 

9. The current-carrying~capacity of conductors in a capacitor circuit shall not be 
less than per cent of the rated current of the capacitor. 

10. In a motor circuit, the current-carrying-capacity of the capacitor conductors 
shall not be less than the motor circuit conductors 
but a minimum of per cent of the rated current of the capacitor. 

ll. The current-carrying-capacity of a disconnecting device shall. be a minimum of 

per cent of the rated current of the capacitor. 

12. An evercurrent device shall be installed in each conductor, 

13. Is it necessary for the disconnecting means to open all ungrounded conductors 
Simultaneously? . 

li. Are capacitor cases required to be groundcd? 


~ 2\ 


Lesson C-14 


Hazardous Locations 


REFERENCE 


American Electricians’ Handbook, Pages 9-180 - 9-I81. 


National Electrical Code, Article 500. 


PROBLEMS 


Define the three classes of hazardous locations: 


(a) 


(b) 


{c) 


List the group classifica*ion for the following areas: 


{a) 
(b) 
(c) 
(d) 
(e) 
(fF) 
(g) 
(h) 
(i) 
(j) 


Ethylene 

Starch 

Gasoline 

Acetylene 

Benzol 

Hydrogen 

Coal 

Aluminum Bust 

Lacquer Solvent Vapors 
Flour 


Where may hazardous materials be found in a Division ! area? 


Where may hazardous materials be found in a Diviston 2 area? 


What type hazardous location requires the installation of wiring tn threaded 
rigid metal conduit with explosion-proof fitting or Type "ME" cable? 


What type wiring installation is required in a Class [tll, Division | location? 


What type wiring installation is required in a Class 11, Division | tocation? 


Etectrical metallic tubing may be used in Class , Diviston 
location. 


What type wiring installation is required in a Class 1, Division 2 location? 
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Lesson C-14 


Hazardous Locations 


REFERENCE 


American Electricians’ Handbook, Pages 9-180 - 9-I81. 


National Electrical Code, Article 500. 


PROBLEMS 


Define the three classes of hazardous locations: 


(a) 


(b) 


{c) 


List the group classifica*ion for the following areas: 


{a) 
(b) 
(c) 
(d) 
(e) 
(fF) 
(g) 
(h) 
(i) 
(j) 


Ethylene 

Starch 

Gasoline 

Acetylene 

Benzol 

Hydrogen 

Coal 

Aluminum Bust 

Lacquer Solvent Vapors 
Flour 


Where may hazardous materials be found in a Division ! area? 


Where may hazardous materials be found in a Diviston 2 area? 


What type hazardous location requires the installation of wiring tn threaded 
rigid metal conduit with explosion-proof fitting or Type "ME" cable? 


What type wiring installation is required in a Class [tll, Division | location? 


What type wiring installation is required in a Class 11, Division | tocation? 


Etectrical metallic tubing may be used in Class , Diviston 
location. 


What type wiring installation is required in a Class 1, Division 2 location? 


23 


NAME 


Lesson C-14 


Hazardous Locations Page 2 


10. Where it is impractical to make a threaded joint tight, 


should be utilized. 


“tl. What is the intent of Article 500 through 503? 


12, Define "Explosion-Proof Apparatus”. 


13. What type of electrical equipment shall be used in Class |, Divisions | and 2 
locations? 


14. What type of electricai equipment shall be used in Class II, Divisions | and 2 
locations? 


24 


NAME - Lesson C~15 


Class | Installations Page 2 
13. Exploston- __ flexible motor fittings shal! be used in 
Class |, Division + locations. 
14. The thickness of compound in seal fittings shall not be less than inch. 
15. Splices and shall not be made in sealing fittings. 
16. In Class |, Division 2 locations, a disconnecting switch may be of the 
type. 
17. List the four conditions under which a panelboard with a general purpose enclosure 
may be installed in a Class |, Division 2 area. 
(a) 
(b) 
(c) 
(d) 
18. Flexible cord with a ground conductor may be used in Class {, Division 
wiring. . 
19. Motors shall be or __~Type 
for Class lt, Division | locations. 
20. Lighting fixtures in Class 1, Division | locations shall be approved as a 
21. Stems for pendant fixtures in Class !, Division ! and 2 locations shal! not exceed 
inches without permanent bracing. 
22. List two required methods of protecting lighting fixtures in Class |, Division | 
areas: 
(a) 
(b) 
23. Flexible cords may be used for connection to portable in Class {, 
Divisions | and 2 tocations. 
24. List two requirements for using receptacles in Class !, Divisions | and 2 locations 
(a) (b) 
25. In Class t, Divisions | and 2 locations, conductor insulation shat! be 
of _where condensed vapors or liquids may collect on conductors, 
26. All exposed non-current-carrying metal parts of electrical equipment shall be 
in Class |, Divisions | and 2 locations. 
27. InClass ft, Divisions ! and 2, there shall be _ live parts. 
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NAME - Lesson C~15 


Class | Installations Page 2 
13. Exploston- __ flexible motor fittings shal! be used in 
Class |, Division + locations. 
14. The thickness of compound in seal fittings shall not be less than inch. 
15. Splices and shall not be made in sealing fittings. 
16. In Class |, Division 2 locations, a disconnecting switch may be of the 
type. 
17. List the four conditions under which a panelboard with a general purpose enclosure 
may be installed in a Class |, Division 2 area. 
(a) 
(b) 
(c) 
(d) 
18. Flexible cord with a ground conductor may be used in Class {, Division 
wiring. . 
19. Motors shall be or __~Type 
for Class lt, Division | locations. 
20. Lighting fixtures in Class 1, Division | locations shall be approved as a 
21. Stems for pendant fixtures in Class !, Division ! and 2 locations shal! not exceed 
inches without permanent bracing. 
22. List two required methods of protecting lighting fixtures in Class |, Division | 
areas: 
(a) 
(b) 
23. Flexible cords may be used for connection to portable in Class {, 
Divisions | and 2 tocations. 
24. List two requirements for using receptacles in Class !, Divisions | and 2 locations 
(a) (b) 
25. In Class t, Divisions | and 2 locations, conductor insulation shat! be 
of _where condensed vapors or liquids may collect on conductors, 
26. All exposed non-current-carrying metal parts of electrical equipment shall be 
in Class |, Divisions | and 2 locations. 
27. InClass ft, Divisions ! and 2, there shall be _ live parts. 
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NAME 


Lesson C-!6 


Class 11 Installations ; Page 2 


14. 


20. 


21. 


23. 


24. 


25. 


26. 


List two wiring methods where seals may be omitted tn Class tl, Divisions | and 
2 areas: 


(a) 
(b) 


Circuit breaker enclosures in Class II, Division | areas shal! be - 


Motors itn Class II, Division | areas shat! be 


nonventifated and shall be approved as a a 
for locations. 
Motors in Class It, Division 2 areas 7 


Ventilating piping for electrical equipment Shen) be constructed of metal having 
lightest gauge of No.” ‘ 


Lighting fixtures for Class 11, Divisior ! areas shall be ~ - 
for Class instai lation. 


Maximum pendant length for lighting, fixtures in Class 11, Division |! areas 
shall be inches. 


On chain-mounted pendant fixtures, 
of cord with outlet box and fixture. 


shall be installed at the entrance 


List two conditions which a lighting fixture is acceptable in a Class I!, Division 


2 areas even though it is nct approved for a Class II installation: 

(ad 

(bo > aa 

Fluorescent famps conforming to requirements may be installed in Class _» 
Division areas. 


List two requirements for installing receptacles and plugs in Class fl, Division 
|! areas: 


(a) 
(b) 


What is the difference between the requirements for installing a receptacle in a 
Class Il, Division 2 area and a Class I!, Division | area? 


Is it necessary to always install communication wiring in a metal raceway or 
use Type MI cables? 
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NAME 


Lesson C-!6 


Class 11 Installations ; Page 2 


14. 


20. 


21. 


23. 


24. 


25. 


26. 


List two wiring methods where seals may be omitted tn Class tl, Divisions | and 
2 areas: 


(a) 
(b) 


Circuit breaker enclosures in Class II, Division | areas shal! be - 


Motors itn Class II, Division | areas shat! be 


nonventifated and shall be approved as a a 
for locations. 
Motors in Class It, Division 2 areas 7 


Ventilating piping for electrical equipment Shen) be constructed of metal having 
lightest gauge of No.” ‘ 


Lighting fixtures for Class 11, Divisior ! areas shall be ~ - 
for Class instai lation. 


Maximum pendant length for lighting, fixtures in Class 11, Division |! areas 
shall be inches. 


On chain-mounted pendant fixtures, 
of cord with outlet box and fixture. 


shall be installed at the entrance 


List two conditions which a lighting fixture is acceptable in a Class I!, Division 


2 areas even though it is nct approved for a Class II installation: 

(ad 

(bo > aa 

Fluorescent famps conforming to requirements may be installed in Class _» 
Division areas. 


List two requirements for installing receptacles and plugs in Class fl, Division 
|! areas: 


(a) 
(b) 


What is the difference between the requirements for installing a receptacle in a 
Class Il, Division 2 area and a Class I!, Division | area? 


Is it necessary to always install communication wiring in a metal raceway or 
use Type MI cables? 


28 


NAME Lesson C-16 


Class II Installations Page 3 
_— .27. There <hall be no parts in Class II, Division 1 and 
2 areas, 
: 28. In Class II, Divisions 1 and 2, all exposed non-current~carrying metal parts shall 
be : 
29. “Bonding shall be installed for bonding purposes in Class II, 
Division 1 and 2 installations. 
7 
} a 
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ii. 


12. 


15. 


Class TII locations are hazardous due to the presence of 


a en Bi rmbt od Fn ey re es: 


Lesson C-17 


Class IIT Installations 


” REFERENCE 


Sate Soret wens Aa 


PROBLEMS 


or Type 


Class III, Division 1 areas. 


Flexible connections shall be made with 


areas. 


ey 


cable shall be installed in 


- connectors in Class 


may be installed in Class III, Division 2 locations. 


Rigid 

III, Division 

Open 

Partially enclosed type or 


motors shall not be installed in Class III iocations. 


Maximum pendant length on a lighting fixture is 


location. 


Elect 


Class III locations. 


ric- 


inches in a Class III 


lighting fixtures with guard may be installed in 


In Class III locations, the power supply for cranes shall be from 


all other lacs and 


Recording 
Class III locations. 


shall 


ke installed on crane systems in 


Storage battery charging equipment shall be installed in 


in Class ITf locations. 


In Class III installations, all exposed non-current-carrying metal parts shall be 


There shall be no exposed live parts in Class IiI areas except for 


installations. 


List two conditions for receptacles and plugs for Class III areas: 


(a) 


In general, 
III areas. 


(b) 


motors shall be installed in all Class 


List two requirements for construction of lighting fixtures in Glass III areas: 


(a) 
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NAME 6 resson C-18 
Commercial! Garages, Repair and Storage Page 2 


Residential Storage Garages 


15. Define a residential storage garage. 


[6. An area below grade used for srorage of an automobile is classified as Class 
, Division __ up toa level inches above the floor. 


34 
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NAME 6 resson C-18 
Commercial! Garages, Repair and Storage Page 2 


Residential Storage Garages 


15. Define a residential storage garage. 


[6. An area below grade used for srorage of an automobile is classified as Class 
, Division __ up toa level inches above the floor. 
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NAME ; lesson C-19 


DATE : Aircraft Hangers 


REFERENCE 


National Electrical Code, Article 513. 


PROBLEMS 
The entire hangar floor up to a level inches above the floor is considered 
to be Class , Division | area, 


The area 4'-6" above an aircraft wing is considered a Class , Division 


area. Se, 


Any area within feet of an aircraft is considered as hazardous. 


Fixed wiring in the non-hazardous area of a hangar shall be installed in 


» Type cable or Type cable. 
Seals shall be installed on passing from hazardous areas. 
Aircraft should not be charged while the aircraft is located in 


the hangar. 
Atl metallic raceways and non-current-carrying parts of fixed equipment or portable 
equipment regerdless of vol tage shall be 


Service.equipment not equipped for Class |, Division 2 locations shall not | 
operate within hazardous locations and within “" "feet of aircraff. 


What type of permanent warning sign should be attached to mobile energitzers and 


service equipment? 


35 


NAME | , Lesson C~21 

DATE Bulk Storage Planis 
REFERENCE 

1. National mestvied Code, Article 515 


PROBLEMS 


List locations included under this Article: 


(a) 

(b) 

In ventilated modern area containing a gasoline pump, the classification shall be 
Class » Division for feet horizontally and feet vertically 


above the floor. 


The immediate area within feet horizontally and vertically above the 
above pump shall be classified as Class » Division ° 


List restrictions and classification for an unventilated area containing a 
gasoline pump. , 


List restrictions and classifications for an outdoor pump installation. 


Office buildings outside the 25~feet radius of the storage tank have a ~ 
a classification. 


All electrical equipment within the hazardous area shall conform to Article 


Underground plastic conduit or duct may be installed in a hazardous area if 
buried feet or more below grade. 


Where shall seals be installed? ‘ 


What type of grounding is required under this Article? 
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NAME | , Lesson C~21 

DATE Bulk Storage Planis 
REFERENCE 

1. National mestvied Code, Article 515 


PROBLEMS 


List locations included under this Article: 


(a) 

(b) 

In ventilated modern area containing a gasoline pump, the classification shall be 
Class » Division for feet horizontally and feet vertically 


above the floor. 


The immediate area within feet horizontally and vertically above the 
above pump shall be classified as Class » Division ° 


List restrictions and classification for an unventilated area containing a 
gasoline pump. , 


List restrictions and classifications for an outdoor pump installation. 


Office buildings outside the 25~feet radius of the storage tank have a ~ 
a classification. 


All electrical equipment within the hazardous area shall conform to Article 


Underground plastic conduit or duct may be installed in a hazardous area if 
buried feet or more below grade. 


Where shall seals be installed? ‘ 


What type of grounding is required under this Article? 


59 


NAME ; ‘ Lesson C-22 
DATE | Flammable Anesthetics 
REFERENCE 
i. National Electrical Code, Article 517 
| PROBLEMS 


1. What are flammable anesthetics? 


: 2. List five gases or vapors which are flammable anesthetics: 


4, What hazardous classification is given to areas used for storing flammable anes- 
: thetics or volatile flammable disinfecting agents? 


5. The entire anesthetics area up to feet above the floor is classified as 


Class >» Division location, 
6. Raceways in masonry wallsare considered to be ‘in area. 
7. ‘Conduits in block walls in an anesthetics area are in a ore 
8, Boxes in a masonry wall in an anesthetics area are in a area, 
9. MI cables may be installed in - : areas. 


10. List three types of wiring permitted in a hazardous area. 


ll. seats shatt be installed in els. oat a passing from anesthetics area. 


12. In anesthetics area, each circuit shall have a switch to disconnect each 
conductor, | 


4! 


NAME Lesson C~22 


Fiammable Anesthetics Page 2 


13. Each circuit shal! be supplied from an distribution system. 


14. List three methods used for circuit isolation: 


(a) 
(b) 
(c) 
15. Secondary voltage of an isolation transformer shal! not exceed volts. 
16. Primary voltage to isolation transformer shail not exceed __ volts. 
17. Overcurrent shall be instalfed in secondary neutral of isolation 
transformer. 
18. Isolation transformer shail be mounted in area. 
19. Ground shall be installed on each ungrounded system. 
20. Current through the ground indicator shall not exceed - 
amperes. 


21. Grounded branch circuits and ungrounded branch circuits shal! be installed in 


raceways in anesthetics area. 


22. Fixed lighting fixtures in anesthetic area shall be mounted at least feet 
above fioor. ° 
23. Switches for grounded circuits shall be located of anesthetics area. 


24. Electrical apparatus used in the hazardous area shall operate at a maximum of 
volts. 
25. Low-voltage supply from a common source for electrical apparatus in hazardous 
area shall be located in location. 
26. Motors used in hazardous area shall be approved for Class ___ Socations. 


27. Overcurrent devices for low voltage equipment shali be installed in 
area. 


4? 


NAME Lesson C-23 
Fundamentals of Motor Control Page 2 
15. Automatic motor control of equipment provides more , 
16. Automatic operation of a machine is dependent upon the ana 
17. List the three divisions of a machine: 
(a) 
(by 
(c) 
{8. The operating requirements of the motor and mechine dictates the - 
design. 
19, Motor means the governing or regulating the functions of a 
motor or machine. 
20. A is equipment used to govern or regulate the 
function of a machine. 
Z2!. The most popular manuat controlter is the - 
motor starter. 
22. The manua! starter does not provide - protection. 
23. The _ is a manual reduced-voltage starter and provides 
protection, -" protection and _ 
release. 
24. The Is used on large horsepower motors. 
25. With the addition of a with the compensator, 
speed and flexibility are provided for a wound-rotor motor. 
26. Semi-automatic control is provided by a magnetic starter and remote 7 
operated devices. 
27. Automatic control is provided by a magnetic starter and or 
and operated devices. : 
28. Semi-automatic controls provide flexibility in of manual controls. 
29. Automatic controls eliminate the necessity of manual control, 
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NAME Lesson C~-24 

DATE Control! of Motor Start 
REFERENCE 

i. A-C istereontrel Fundamentals, Pages I! ~32. 
PROBLEMS 


Synchronous motors are sometimes stopped by the use of _ braking. 


An load is the term used when the load has a tendency to turn the 
motor. 
Plugging is the term used when the motor is momentarily to 


abruptiy stop the motor. 
Motors may be stopped either or 


* 


Thermal relay is connected across the Jine during of a reduced- 
voltage starter to prevent damaging the motor windings or auto transformer. 


Phase-failure protectton is provided by using : relay units. 


Saquirrel-cage motors can be damaged by excessive currents at per cent 
of load without affecting the second overload relay unit. 


Single occurs when a three-phase motor has current interrupted on 
one phase. ; 

Under voltage protection requires the motor to be started ° 
Under voltage permits starting the motor automatically provided 


the power is restored to its proper value. 

Momentary- pitot devices provide under-voltage protection. 
Maintained- pifot devices provide under~voltage release. 
List four general types of speed contro!: 


(a) 
(b) 
(c) 
(d) 


The most versatile a-c motor with speed control is the - 
motor ( = motor). 
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F 23. A faceplate is used to hold straight-shank twist drills 


to the spindle of the drill press. 


F 24. To hold round work, V-blocks are used duting the drilling 


Operation. 


F 25. Where several pieces of work have to be drilled alike, a 


device called a jackscrew is used so that all holes will 
be drilled at the same location on each piece of work. 


F 26. Drill press operators should wear goggles. 
F 27. The drill press operator should wear protective gloves. 


F 28. Chips should be removed from the drill press table by use 


of a brush. 


Completion 


Directions: Fill in the blank(s) in each statement with the word(s) 
required to complete the sentence correctly. 


be 


The machinist should learn to tell whether or not a drill or 
other cutting tool is working properly, by the : 
by the , and by the ° 


The standard drill press has a separate motor which drives the 
drill spindle and chuck by means of a r 


For most quantity production work, the work is held ina 


In production work where two or more different sizes of holes 
are to be drilled, it is customary to use a 
drill. 


The process of laying out work for drilling consists of indicating 
by means of , the positions of 
centers of the holes to be drilled. 


If the surface on which the layout is to be made has been machined, 
a coating of solution or 

solution may be used before 
scribing or marking. 


The reversing mechanism on a back-geared drill press enables the 
Operator to do . 


Small diameter, straight-shank twist drills are held ina 
to do drilling. 


Taper-shank drills are removed from the taper hole by means of a 


® 
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10. If the taper hole in te spindle is too large for the taper shank 
of the drill or chuck, the taper-shank tool is held in a 


ll. Vises, V-blocks, angle plates, and other holding devices are 


fastened to the drill press table by means of . 
12. To protect the eyes from chips and other flying particles, the 
drill press operator should ait: -s wear ° 
List. 


Directions: List the items called for in each of the following. 
Select your answers carefully. 


1. Types of clamps used for holding work to be drilled: 

(4.3 ; (D) 
ens eo eee ae ee ee |) 
(C) Cl) 


2. The principal parts of the bench-type sensitive drill p¢sss ares: 
(A) tt) 
a ee | (G) 
(Cc) os) 
(D) SAE) 
(E) 


3. Some of the work-holding devices used for mounting and supporting 
the workpiceve in the driil press are: 


AB) 2 tt 
(B) po GY 
RO ee =, 
(D) (I) 
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12. 


13. 


14. 


16. 


17. 


18. 
19. 


20. 


21. 


22. 


23. 
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Drill chucks are made in various sizes, and a series of 
three or four are needed to hold drills from the smallest 
size up to one inch in diameter. 


The drills most commonly used in the machine shop are flat 
fluted drills. 


The twist drill is probably the least used and the least 
efficient cutting tool in the shop. 


L£ small drills are not marked, the size is found by the 
use of a drill gage. 


In shops where considerable amounts of drilling are done, 
it is economical to sharpen drills by hand. 


When sharpening carbon-steel drills, dip them in water 
frequently to prevent overheating and loss of temper. 


The clearance on a drill at :the cutting edge should ke 
25 degrees. 


The edges of a driJl should be ground at an angle of 59 
degrees with the axis to obtain the best resuits in most 
metals. 


For drilling brass, bronze, or other soft metals, a drill 
with rake 1s considered best. 


To strengthen a drill, the web is made thicker toward the 
shank. 


When sharpening or selecting a drill, there is a tende:.cy 
for the beginner to give insufficient lip clearance toward 
the center of the drill. 


When a drill squeaks, it is usually an indication of a 
crooked hole or dullness. 


Cutting oils tend to dvli the cutting edge of the drill. 


Lard oil is the original cutting oil and is still highly 
recommended. 


Sulphur added to lard 011 is recommended for drilling hard 
or tough metals. 


Since a drill will follow a hole already made, many times 
it is a good plan to drill a small hole about one-fourth 
inch deep to keep the larger drill from running. 


If a power feed is used when Crilling steel, it should be 
thrown in after the feed has been started by hand. 


A lead hole, when used, shovld be as large as possible to 
prevent undue strain onthe machine. 
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Drill chucks are made in various sizes, and a series of 
three or four are needed to hold drills from the smallest 
size up to one inch in diameter. 


The drills most commonly used in the machine shop are flat 
fluted drills. 


The twist drill is probably the least used and the least 
efficient cutting tool in the shop. 


L£ small drills are not marked, the size is found by the 
use of a drill gage. 


In shops where considerable amounts of drilling are done, 
it is economical to sharpen drills by hand. 


When sharpening carbon-steel drills, dip them in water 
frequently to prevent overheating and loss of temper. 


The clearance on a drill at :the cutting edge should ke 
25 degrees. 


The edges of a driJl should be ground at an angle of 59 
degrees with the axis to obtain the best resuits in most 
metals. 


For drilling brass, bronze, or other soft metals, a drill 
with rake 1s considered best. 


To strengthen a drill, the web is made thicker toward the 
shank. 


When sharpening or selecting a drill, there is a tende:.cy 
for the beginner to give insufficient lip clearance toward 
the center of the drill. 


When a drill squeaks, it is usually an indication of a 
crooked hole or dullness. 


Cutting oils tend to dvli the cutting edge of the drill. 


Lard oil is the original cutting oil and is still highly 
recommended. 


Sulphur added to lard 011 is recommended for drilling hard 
or tough metals. 


Since a drill will follow a hole already made, many times 
it is a good plan to drill a small hole about one-fourth 
inch deep to keep the larger drill from running. 


If a power feed is used when Crilling steel, it should be 
thrown in after the feed has been started by hand. 


A lead hole, when used, shovld be as large as possible to 
prevent undue strain onthe machine. 
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32. 
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It is the usual practice to follow the drill with the 
reamer under the same conditions that the drilling was 
done. 

On reamers larger than one-half inch in diameter, the 
recommended amount of stock to leave for ferrous metals 
is 1/32 of an inch. 

The taper reamer should always be turned by machine. 


In production work, it is usually not economical to use 
high-speed reamers. 


Oil is used as a cutting lubricant when reaming cast iron. 


At no time, nor under any circnmstances, should a seamer 
be turned backward. 


The larger size counterbores are usually made with remov- 
able cutters. 


Countersinking and counterboring are two words used for 
the same operation. 


To avord chattering, countersinks are run at slow speeds, 


Fractional drills over one-half inch in diameter are made 
with a straight shank only. 


To drill tool steel with a one inch high speed drill, the 
cutting speed should be fron 50 to 60 surface feet per 
minute, 


Alloys and hard steels can usually be drillecé with a 
heavier feed than can cast iron, brass, or aluminum. 


Kerosene or lard 011 are recommended cutting fluids for 
drilling aluminum. 


Adjustable reamers are designed so that the blades may be 
expanded or contracted by means of an adjusting nut. 


Before drill-ng is done, a center puncn is used to make 
an indentation at the center to help start the drill, 


The reame.r shuld revolve at approximately twice the speed 
ef the drill press. 


The drill press cannot be used fer buffing and grinding. 
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2. The parts of a drill as given in Reference A are: 


(A) ___—s«—«(F*+) 
(BY) GG) 
MC) aS. «LED 
a es CHE) 
(E) 
3. Types of drills are: 

(AY (C) 
RB yo i, v4, “() 


4. Points to consider in grinding a drill properly are: 
(A) 
(B) 
(Cc) 

5. Six types of reamers are: 

AD CD) 
BP ne SB) 
(c) (F) 
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